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IITAHOBHI OQHHANIIATHRJIACHHIII
TA ONHHAIIATHEJIACHHKH!

Mwunynoro pory Bu o3HaiioMmuyuca 3 OiOpiSHOMAHITTAM HAIIOI TJIAHETH,
OPpUHIUNAMYA MeTaboJIisMy PiBHMX OpraHisdMiB; 3po3yMijau, AK BasKJUBO 00epi-
raTu CIaJKOBUM MarepiaJ Big MyTareHHuX (haKTOpiB, AisHAIUCA PO 3aBIaHHA
MeIUYHOI TeHETUKU IIIOJI0 MiarHOCTUKM, MPO(diIaKTUKU Ta JiKyBaHHS CIAIKO-
BUX 3aXBOPIOBaHb I YPOAKEHUX Bajl, IIPO CydacHi AocATHEHHA Oiojorii Ta
MeJUIIMHY B rajly3i TPaHCIIJIAHTOJIOTiI TKAHWH Ta OPTaHiB, IEPCIEKTUBU PEIPO-
OYKITIAHOI MeIUITNHU.

ITvoro porky Bu JeTaJsibHiIIE OMAaHYETEe BA’KJMBY BJIACTUBICTH KWBOI Mare-
pii — 3maTHicTh aganTyBaTHCh, TOOTO IIPHUCTOCOBYBATUCSA A0 PiSHOMAHITHUX
YMOB CepeNoOBUINA MEIIKAHHA; PO3IINPUTE CBOI 3HAHHSA IIPO iMYHHY CHUCTEMY,
npodiakKTUKy HeiHPeRImiiHMX, iHQeKImiHMX, iHBa3iHWMX 3aXBOPIOBAHD;
IisHAeTecs IPO CYYacHi eKoJioriuHi mpobJsieMu y cBiTi Ta B YKpaiHi, muiaxu
THOMOJIAHHSA 1X, a TAKOMK OCHOBHI HampsaMu peaJisalrii 6iosioriunoi 6esnexku. Bu
mepeKoHaeTecsd, 0 3a JOIIOMOTOI0 JOCIiMKeHb yV rajysi ceiekirii Ta GioTexHO-
JIorii MOJKHA Po3B’A3aTHu MPobieMy 3a0e3lMeUueH s HaceJeHHs IJIaHeTH, 1o 0es-
YIUHHO 3POCTA€, XapuOBUMHU IPOAYKTaMHU Ta e(peKTUBHUMU JIiKaMU, YCBizoMu-
Te 3HAUEHHS AJIA IOAAJbIIOr0 MPOrPECy CYCIiJIbCTBA CYYACHUX JOCATHEHD IIep-
CIIEKTUBHUX raJry3eit 6iosorii — 6ioTexHosOrii, TeHHOI Ta KIITUHHOI iHKeHepii.

Texcr migpyYHMKa IIOAiJIEeHO Ha TeMHU Ta Iaparpadu, ski Bu MoKeTe 3HaAM-
TH, CKOPUCTABIIUCHL «3MicToM». OCHOBHI NMOJIOKEHHSA, TEPMiHM i MOHATTA, Ha
AKi oTpiOHO 3BEPHYTHU 0COOJMBY yBary, BUAiJI€HO BiATIOBIiZHUM IIpudTOM.

Iadopmarmniro, axky caix npuragartm, 1mob6 Kpalie 3acBOiTHM HOBWI MaTepiaJ,

IIO3HAYEHO .

TonoBHi Tesu, AKi BayKJIMBO 3aCBOITH Ha KOXKHOMY YPOIli, BUAiJIeHO B pyOpHU-
Ky 3anam’amaemo.

Kpim ocHoBHOTO Marepiany, HiIpyYHMK MicTHUTh i momaTkoBuil (ikasi Ta
KOpHUCHi BimomocTi 3 pisHux raJjyseit 6iosorii, ekoJiorii Ta MeguIIMHU), yMilIe-
Huii y pyopury LlikaBo 3Hamu.

ITligpyunuk micTuTs 6araTo iJIIOCTpaTHBHOrO MaTepiajay: ¢oTo, MaJIOHKH,
cxemu, rpagiku. 3BepraiiTe yBary Ha Imignucu A0 HuUX. JacToO BOHU MiCTATh
BasKJMBY JOJATKOBY iH(popMaIllito, a TAaKOXK 3aBIaHHA, BUKOHATH AKi BaM IOIIO-
MOJKe BUHTeJbKa ab0o BUHTEJIb. ¥ TEKCTi maparpadiB BaM TPaMJISITUMYTbCS
OPaKTUYHO OpieHTOBaHiI 3aedaHHs, BUKOHAHHS AKUX IiABUINUTH BaIlly IpPe.-
METHY KOMIIETEHTHICTh, JOIIOMOXKE€ PO3BHUHYTH HABUYKHU IIOIIYKOBOI AifgJbHOC-
Ti, KOMyHiKaTUBHi 34i6HOCTI.

ITicns kosxkHOrO Maparpada HaBeneHO:

Knro4yoei mepmMiHu ma noHssmmsi, siki BaM moTpiOHO 3amaM’siTaTH, a TAKOXK
3aBIAHHA Pi3HOrO PiBHA:

lNepesBipre 3A006YTi 3HOHHS
lMomipkywure
TBOpYe 30BACHHS

AK1 J0O3BOJIATEL IIepeBipuUTH, YU JOOpe BU 3aCBOIIN MaTepiaJi.
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HABYAJIbHI MPOEKTU cayryBaTuMyTh (DOPMYBAHHIO HABUYOK CAMOCTiHHOI
poboTu, yMiHb IOIIYKY IOTPiOHOI imdopmaliii B mOZATKOBUX JiTepaTypHUX
IoKepesax.

BakmBOIO CKJIaJOBOIO YCIIIIITHOI'O 3aCBOEHHA Kypcy Oiosorii Ta ekoJiorii e
MPAKTUYHI POBOTU. BoHu AOTIOMOMKYTH BaM CaMOCTiHO c(OPMYyBaTH CHeIli-
aJbHI Ta IpPaKTUYHI BMiHHA.

Bupobienusa HaBUYOK CIpUiiMaTh HayKOBY iH(opMalliio, aHajgisyBaru ii Ha
JIOTiYHi# OCHOBi, BUOKPEMJIIOBATHU I'OJIOBHE, 3aCTOCOBYBATH CBOI 3HAHHA Y IIPAK-
TUYHIA AisIIBHOCTI COPUATHME PO3BUTKY KJIOUOBUX KOMIIETEHTHOCTEH. Ix Bu
dopMyBanm mpoTAroM momepenHiX POKiB HaBYAHHSA IiJ] YaC BUBUEHHSA DiBHUX
mucuuniaid. ['onoBHi cepen HUX:

YMiHHSA BUUTHCS TAa ON€PyBaTH 3HAHHIMMY;

CIiBPOOITHMIITBO, YMiHHA NMPAIIOBATH B KOMAaH/Ii;

BHPOOJICHHA OCOOMCTICHMX i JilepChKUX AKOCTEI;

IpardHeHHd 0 CAMOOCBiTH, BHUKOPHMCTAHHA iH()OpMALiITHUX TEXHOJIOTiN;

BiZIIOBiaJIbHE CTABJEHHSA J0 CBOTO 3/IOPORB’S;

TPOMaJAHChKA BiAMOBigaJbHICTH.

HaOyBinu ix, Bu 3MoKkeTe Jieriiie Po3B’A3aTy MUTAHHA MalOyTHLOrO mpode-
cifiHOrOo BUOODPY, CTaHeTe YCIINIHMMU B OyAb-AKill cdepi cBoel aisabHOCTI.
Mo auBo, BuBUeHH 0ioJI0rii Ta eKoJiorii BIJIMHe Ha MOoAaJIbIINM Bubip BaIoro
JKUTTEBOTO MIISAXY, 1 BU IIPONOBIKHUTE OIIAHOBYBaTH 0i0JIOTiI0, €KOJIOriio Ta
MeIUIMHY BKe Y CTiHaX BiAHOBIiZHWX BHUIIMX 3aKJAaIiB OCBIiTH.

OT:xe, aBTOPCHKUI KOJIEKTUB 0askae BaM YCHiXiB y misHaHHi cKJIamHOTO Ta
IiKaBOIo CBiTY *KMBOI IIpupomu!
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Y yii memi Bu disHaemecb npo:

® 3AQTHICTE GOPMYBATU OAQNTALILT SIK 3ArAAbHY BAQCTUBICTb BIOAOTIHYHX CUCTEM;

MPVHLAN EAHOCTI OPraHI3MIB | CEpPEAOBULLA IXHBOrO MELLIKAHHSI;

® 30raAbHi 3AKOHOMIPHOCTI OPMYBAHHST AAQMTALLM HO PI3HUX PIBHSIX OPraHi3a-
Lii >)KMBOI MATEPIi TA IXHI BAOCTUBOCTI;

® XUTTEBI GOPMM TBAPWH | POCAMH SIK HOCAIAOK OAQMTALLIN AO CEPEAOBULLA
MELLKOHHSI;

® CrnpshkeHy EBOAIOLLIO (KOEBOAIOLIjKO) TA KOOAQMTALLIKO OPraHi3MIB;
® OCHOBHI CEPEAOBULLA MELLKAHHS TO OAQMTALLT AO HUX OPraHi3MIB;

® aAQNTUBHI BIOACTIYHI PUTMU TA IXHE 3HAYEHHSI.

§1. AAANTALIT 9K YHIBEPCAABHA BAACTUBICTb BIOAOTIYHUX
CUCTEM

Ilpuzadaiime, mo Take Giosmoriuna cuctema. Illo Take eBoutonisa, apomopdos, izxio-
ajmamrTallig, 3arajJbHa IereHeparllisa, remom, romeocras? IIlo Ttake disiosoriuni cucremu
opraHis?

3a OyOb-AKMX 3MiH YyMOB iCHYBaHHSA BMJKHUTH Ta 3aJUMIINTHU IIJIOIIOUNX
HaIIagKiB MOKYTH JIUIIIE Ti OpraHisaMu, AKi 0 WX 3MiH aJalTyBaJuCsd.

Adanmayin — 1e npouec IPUCTOCYBaHHA OyJOBU, XiMi4HOro CKJIaxy Ta
¢dyHKIIiil, TIOBEeOiHKM OpraHi3MiB, a TaK0K IPMCTOCYBAHHA IMOMYJIAILii,
yrpynoBaHb BHIIiB 0 YMOB CepeIoBMINA MeIIKaHHS.

SJIaTHlCTL aHaHTOByBaTI/ICB - yHlBepcaJII)Ha BJIaCTI/IBICTI) 610JIOI‘1‘-IHPIX CUucC-
TeM pisHOro piBHg opraHizamii: Big HaWHMIKYOr0 MOJIEKYJISIPHOTO 10 HaWBUIIO-
ro — Giocdepnoro. Ha KiiTuHHOMY, TKAHUHHOMY ab0 OpraHHOMY PiBHi ajamnTa-
il MOKYTh TPOABIATUCH V BUTVIAAL iXHIX QYHKI[IOHAIbHUX ab60 Mopdosoriy-
Hux 3MiH. Ha piBHi opraHiaMy BOHM NPOSABIAITHLCSA 3MiHAMu y OyaoBi Ta
GYHKIIAX AK OKpeMHuX OpraHiB abo cucTeM Opradis, Tak i mijicHoro oprauismy
AK iHTerpoBaHoi Giosoriumoi cucremu. IIpuKaagaMu TaKMX aJamnTalliii Moxke
O0yTu dopmMyBaHHS (PYHKIIOHAJBHUX CHUCTEM opraHismy (mas. 1.1).

®PYHKUIOHAJNIbHI CUCTEMUW — TumyacoBe o06’c¢AHaHHA opraHiB pi3HUX isio-
JNOriYHUX cucTemM AnsA 3abesnevyeHHsi NeBHOI KUTTEBOI PYHKLiT

o [lepwoeo mury: 3MiHN MONEKYNSPHOro cknagy, 6ioxiMiYyHMX NPOLLECIB Y BHYTPILL-
HbOMY CEepeAOoBWLLi OpraHiamy TOLLO

o [lpyeoz2o muny: 3MiHM ocobnueocTen 6yaoBMN OpraHiamiB, iXHbOro 3abapBreHHs,
NoBediHKN TOLLO

Man. 1.1. Tunu QyHKITIOHAJBHUX CHCTEM, IO 3a0e3MeuyloTh amamTallii Oiosoriunmx
CHCTEM
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Man. 1.2 Ilpukaagu agamTamiii Ha IIOMYJIs-

ifiHO-BUJOBOMY DPiBHIi opraHisaiiii »KuBoi ma-

Tepii: 1 — ocimmiit amcromanm; 2 — wmirpamii
ImepeiTHUX OTaxiB

Ha  momynamiino-sBugoBoMy — piBHI
ajmarnTaIiii HacaMIiepeZ COpPAMOBaHiI Ha
30epe)KeHHs Ta 3POCTAHHS YMCeJIbHOCTI
OCOOMH TIIEBHOTO BUIY, IIePeKUBAHHSA
HECIIPUATIUBUX YMOB i 3acejleHHA HOBHUX
TepuTopiii (Mas. 1.2). Ha ekocucteMHOMY
(bioreoreHmoTMuHOMY) piBHI amamrarrii
3a0e3meuyIioTh 30epekeHHs BUIOBOTO Pis-
HOMAHITTA eKOoCHCTeM, IXHBOI I[iJicHOCTI,
CTifIKOCTi Ta 3IaTHOCTL IO caMOperyJAIrii.

3anam’amaemo

Xo4y 6u Ha AKOMy piBHI opraHisadii *K1MBOI
maTepii bopMmyBanucsa agantauii, BOHM Hacam-
nepen cnpsMOBaHi Ha NiATPUMAaHHA rOMeo-
ctasy GiomoriyHoi  cuctemu:  AUHaMIYHOT

Epoarmonis Axk mpoiec mocriiiHOro (hopMyBaHHS aJanTalliii 0ioJoriuHMx
cucrem. IIporec eBoJroIlii MOMKHA PO3IIALATH SIK PO3BHUTOK O0iOoJIOTiUHMX CHC-
TeM y OiK KpaIljoi amalTOBAHOCTI 3a JOIIOMOTOI0 BUHUKHEHHS apoMopdos3is,
imioamamTariii i HaBiTh 3araJIbHOI Jeremeparrii.

?l Apomopgosu, IoB’s13aHi 3 MigBUINEHHAM pPiBHA OopraHisarlii, 3abesmeuyBa-

JU ajalTallii 1o HOBUX CEpPeIOBUI MelIKaHHs. Idioadanmauii cynpoBo-
MOKYBAJINCh aJalTaligsMy O KOHKPETHUX YMOB OIIAHOBAHOTO DaHiIlle cepeno-
BuIia i 6e3 3MiH piBHA opraHiszaiii. Bu Bike 3HaeTe, 1110 3a AOIOMOTOIO imio-
ajanramniii BizbyBaeThcd adanmuenHa padiayis — IMPUCTOCYBAHHS CIOpPixHe-
HHMX OpraHi3mMiB g0 pi3HUX yMOB icHY-
BaHHa (MaJs. 1.3). Boma 6Gasyerbcsa Ha
mporecax OugepzeHUil — PO3XOMIKEHHS
CTaHiB ITIEBHUX O3HAK y HAIlaAKiB CIIiJIb-
HOT'O IIPeJKa.

3azanvHa Oezenepayis mToOB’aA3aHa 3i
CIPOIIeHHSAM  OpraHisamii  BHaCJIiOK
IIepexoqy IO NapasUTUYHOTO, CHUIIYIOTO
Y MAaJIOPYXJHUBOTO CIOCOOY JKHUTTA.
Apanramii, AKi Opu IIbOMY BUHUKAJHU,
TaKOK 3a0esmeuyBasii KpPallly IPUCTOCO-
BaHICTh JO YMOB cepeaoBHUIla, a He Iorip-
mryBajan 1ii.

3366?’4”’7' 1.' .BMKOF.)..MCTOBy’OqM 3HaHHA,  ©Mag. 1.3. Ipukias aganTuBHOIL paxia-
OTpUMaHi B Kypci Gionorii, Ta AOAATKOBI AXe-  yijj: gminm (opMu 485062 B rasarma-
pena iHpopmaLii, CXapakTepusynte ajjanta- rocepkux B’IOPKiIB yHACHiJOK ajaim-
Ui, 3 AKUMU nos’d3aHi apomopq)osvl, lgloagan- Tauiﬁ IO CIIOKHMBaAHHSA piBHOI 1K1 (3a3-
Tauii Ta 3aranbHa gereHepavuiqa. 2. 3a ManioH- JaHHA: 3 JOMOMOTOI0 BUMTEJIBKN a6o
kom 1.4 BubepiTb npuknagum apomopdosy, BUWTeNA NPOaHamizylTe, AK KOKHA
inioaganTtauii Ta 3aranbHOi AereHepauii. (dopma n3b00a IMuX NTaxis ajanToBaHa
O6rpyHTyITE CBIl BUOIp. 1o 3m00yBaHHSA TIEBHOTO BUIY 12Ki)
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Maun. 1.4. Busnaume mpukjganu apomopdosy, izioaganrailii Ta saraJbHOI JereHepaii:
1 — mpeacTaBHUK pakomnoAioHux pony lleHaporacrep, Io IapasuTye B MOPOKHUHI Tija
MOPCBKHUX 3ipOK; 2 — YoTHUpPHUKAaMepHe ceplie (a) Ta ABa Koja KpoBoobiry (6) ccaBiris;
3 — moBiTpAHI MiIIKK ONTaxiB

OTr:xe, caMe 3aBAAKK ajalTallii opraHisMiB mo HafipisHOMAHITHIIINX YyMOB
icHyBaHHS BUHUKJIO BpaJKkaioue OiopisHOMaHiTTA Ha HamIiil miaaxeri.

Awmepukaucekuii mageorTosor [Ixopaxk Teitaopa Cimmcon (1902-1984) pos-
poOMB KOHIENMIiI0 aJanTUBHOI 30HU. lle KOMIIJIEKC yMOB HaBKOJIUIITHLOTO
cepeloBUINA, A€ BifOyBaeThbCSA €BOJIIOIiSI IIEBHOT'O TaKCOHA 1 SKWII BU3HaAUae
HampAM foro eBoJiornii. OnmanyBaHHS HOBOI aJalITHBHOI 30HM 3yMOBJIIOE€ HOBUI1
mporec agzanTuBHOI pazgiamii. PosmiupenHsa aganTuBHOI 30HU IIOB’A3aHe 3 IIij-
BUIIIEHHSAM PiBHSA opramisailii — meBEmMu apomop@osamu. I, HaBmakwu, cmeria-
Jisamisg BMOIB — IPHCTOCYBAaHHS 0 KOHKPETHHUX YMOB iCHYBaHHS — CYIIPO-
BOMKYETHCA 3BY:KEeHHAM aJalTWBHOI 30HU. 30KpeMa, Iie MOKe Bif0yBaTuCh
VHACJIIOK KOHKYPEHIii 3 iHImMMu BUAaMK. SHU3UTH T'OCTPOTY KOHKYPEHITii
MO’Ke OIlaHyBaHHSA HOBOI aJallTHBHOI 30HU.

SHaueHHA amanTamiii y :kuTTi opranismis. Yci sKuBi icToTH MaioTh moCTiii-
HO TPUCTOCOBYBATUCH AK M0 Aii KOXKHOT'O OKPEMOT0O eKOJIOTiTHOTO (PaKTOpy, TaK
1 10 BCHOTO 1IXHBOTO KOMILJIEKCY, PETYJIIOIOUN IIPOIECH KUTTEAIAIBLHOCTI BiIIO-
BilHO [0 3MiH MuX YMHHUKIB (Maj. 1.5).

IIpaBuso B3aemMomii eKoJOTIYHUX (PAKTOPIiB CTBEPIKYE: Medxci moJie-
panmnocmi (eumpueanocmi) w000 0ii 6Ydb-2K020 eKON02iLHO20 PAKMOPY MO-
HYMb 3MIHIOBAMUCA 3ALeHHO 6i0 MO020, 3 AKOW IHMEHCUBHICMIO i 68 AKOMY
noednanni ditomsv iHwi paxmopu. CupaBedauBicTh 1iei eKoJOTiYHOI 3aKOHO-

— 3HAYEHHSA AQANTALIN

—> [lonomaratoTb nepexuneaTtu 3HaYHi 3MiHK B HaBKOJTULLHbOMY cepe,qoawu.l,i

HonomaratoTb nepebynoByBaTu @idionorivyHi dyHKLii, NOBeAiHKY BigNoBigHO 40 3MiH y
HaBKOMNULUHbOMY CepPeaOoBULLi

3abesnevyoTb NiATPMMAaHHSA romeocTtasy 6ionoriyHNXx cuctem 3a 3MiH YMOB 30BHiLl-
HbOrO Ta BHYTPILWHBOro cepenoBumLla

Mau. 1.5. 3HaueHHA ajanTamiil oA HOPMAaJIbHOTO iCHYBaHHA Ta (YHKIIIOHYBaHHA
OiosoriuHMX cucrem
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MipHOCTi B HEOJHOPA30BO BiguyBaju Ha BJIACHOMY JOCBili: HaIIpuKJam, BUCO-
Ki a60 HU3BKI TeMIepaTypH JIeriie IIePeHOCUTH TOMAi, KOJH IIOBITps cyxe i He
IMYTb CUJBHI BiTpwu.

Knro4yoei mepmiHu ma noHsmmsi

ajanTauil, aganTuBHa pagiauis, aganTuBHa 30Ha, NPaBMO B3aEMOAIT eKonoriyHnx cak-
TopiB.

1. Y yomy nondrae npouec OpMyBaHHA aganTa-
Lin? 2. Ake 3Ha4YeHHs1 aganTauin ONs BUXKUBAHHS
opraHiamie? 3. Yum xapakTepusyroTbCa aganTauii, ki pOpMyHTbCA Ha Pi3HMX PIBHAX
opraHisauii 6ionoriyHnx cuctem? 4. Y yomy nonsirae KoHuUenLisa agantueHoi 30H1? 5. NMpo
LLIO TBEPANTL NPaABUIIO B3aEMOSiT EKONOTiYHUX hakTopiB?

lNepesipre 3A06YyTi 3HQHHS

Yomy eBONOLIA XXMBOI MaTepii Ha HaWin nnaHeTi 6yna 6 HeMoXnu-
BOto 6e3 3gaTHOCTI BionoriyHnx cuctem fo OpMyBaHHSA pisHOMa-
HITHMX aganTauin?

lMomipkyvre

§2. NPUHLUMN EAHOCTI OPTAHI3MIiB | CEPEAOBULLA IXHbOTO
MELLUKAHHS

IIpuzadaiime, o Take xxuTreBi dpopmu opramismis. o Take nuBepreHiisg, KOH-
BepreHIlia, napaJenism? AKi ekosoriuni hakTopu HasuBaOTh 00MeKyBaJIbHUMU (JTiMi-
TyiounumMm)?

Apanrarmii — e He TiJIBKM BJIACTHUBICTH OiOJIOTIUHMX CHCTEeM pearyBaTH Ha
3MiHU cepefoBUIIla MEIIKaHHA, a Ile M 3JaTHICTh IIUX CHUCTEM AKTWBHO BILJIU-
BaTU, 3MiHIOBATHU i IIEPETBOPIOBATH Ile CePEeNOBUIIE (noMipKYyilme YOMY).

3 Kypcy Oiosorii 9 xkjaacy Bu Bike 3HAMOMi 3 icTopiclo BUBUEHHS amallTalliit
opraHiamiB 710 cepenoBuiria MemkanHsa Big Kapaa Jlirues nqo Yapanssa JlapBiHa.
Bu mam’sitaere, 1110 BIepliile Ha BIJIMB YMOB JOBKiJIJIA HAa BUHUKHEHHS ajganTa-
it y pisHmMx opranismiB 3BepHYB yBary sKam Batuct Jlamapk (1744-1829).
Bin BBa’kaB, IO aJanTWBHI 3MiHM MOXKYTh OyTHU JHIle TPOTPECUBHUMU,
OCKIJIbKM BUHUKAIOTh MiJ] YIIJIMBOM II€BHOTO «BHYTPIiITHBOT'O HPArHEHHSA [0
BIOCKOHAJIEHHSI», MpUTaMaHHOro BciMm opranisamam. Yapasa dapsinm (1809-
1882) posrisagaB opMyBaHHS amamnTalliii AK 3acib g BMiKuMBaHHA. Bim Big-
KPUB eBOJIIOIiIiHI Ipollecu — OUBEPreHIlilo Ta KomBepreHmiio (maia. 2.1, 1, 2).
YV pasi OJusepeeruyii HamMagKM CHiJIBHOTO IpPeaKa, SKi OMUHAIOTHCSI B PiBHUX
yMoBaXxX icHyBaHHs, (OPMYIOTh Pis3Hi amamTallii, ocKiibKu BigOyBaeThCcs ajai-
TuBHA pajgiania (qus. mana. 1.3). ¥ pasi kKoHneepzenuil, HaBIaKM, HECTOPiJHEH
OpraHidMu, TOTPANUBIIKA B CXOKe CEPEJOBUINEe MEIIKaHHS, JeMOHCTPYIOTH
noxioui amanrailii. Tak ¢popMyoThCs IeBHI KUTTEBI (pOpMU OpraHisMmis.

¥ pagi mapajeabHoi eBoJtoNii, a6o napasenizmy (Mman. 2.1, 3), monioHi o3HA-
Kt (popMyIOThCA HE3aJeKHO y OJM3LKOCIOPiTHEeHUX TPyH OpraHisMiB, TOOTO
TaKUX, IKi MOXOAATH BiJ CIIIJIbBHOTO IIpeaKa, IMLISAXoM AuBepreHmii. Tomy Taki
opraHisaMu MalOTh 6araTo ciiibHUX rpyn rediB. [aui Taki cmopigHeni rpymu
MOKYTb MOTPAIJIATH B MOAiIOHI YMOBU icHYBaHHS, i B iXHiX reHOOHIAX 3aKO-
HOMIpHO 3’ABJISIOTHLCA IIOAiOHI MyTaIii, Ha OCHOBi AKMX (POPMYOTHCA MOmiOHI
O3HAKM. ¥ Pe3yJbTaTi CIOPiJHEeHI BUAM Ta POAM XapaKTepU3YIOTLCA MOLi0HIMU
pAZaMu CIIagKOBOI MiHJIMBOCTI — MOAIOHMMY aJanTaIlliAMM — 3 TAKOIO IIPABUJIb-
HiCTIO, IIT0, BUBUMBINY PAJ (JOPM y MeXKaX OJHOTO BUAY YU POAY, MOYKHA Iepe/-
OaunTy 3HAXigKM (GopM 3 MOAIOHMM HOETHAHHAM O3HAK y MeKaX OJIU3bKUX
BuaiB um poxiB. IIlo Ticmimii pommuHi 3B’A3KM MiK TaKMMHU OpraHisamMamwu, TO
OinpIna mofibHicTh y pAsax iIXHBOI CIIaAKOBOI MiHJIMBOCTI.
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crnopigHeHi Buan HecnopigHeHi Buamn crnopigHeHi Buaun

Maux. 2.1. Cxema, 110 isfocTpye pisHi HampsaMu eBoJiorii oprauismiB: 1 — quBepreHIlia

(ccaBii: a — xaskaH, pan Pykokpuai; 6 — mwuina, pag I'pusyHu); 2 — KOHBEPreHIlis

(a — nrax, kaac Iltaxm; 6 — merenuk, Kiaac Komaxwm); 3 — mapasernism (a — 6abax,
IJIalleHTapHi ccaBiii; 6 — Bom0OaT, cymMuacTi ccaBiri)

3aedaHHs. CxapakTepum3ynte ocobnmBoCTi opMyBaHHA aganTauin y pasi AuBeprex-
LiT, KOHBepreHuii Ta Nnapaneniamy.

Konmenmii romeocrasy. OCHOBU KOHIIEIIIii roMeocTady 3aKJaB (ppaHIy3b-
Kuii meguk i ¢isiomor Kaox Bepuap (1813-1878). 3rigmo 3 meio romeocras €
OCHOBHOIO YMOBOIO iCHYBaHHS OpraHiaMy, KOJHW 3MiHM y BHYTPillITHbOMY a60
30BHIIITHLOMY CEPEIOBUIII HEOAMiHHO MalOTh OyTHM KOMIIEHCOBAaHi Ta BpiBHOBa-
JKeHi. Y momasbIiomMy I1i0 KOHIIEIIIil0 PO3BUHYB aMepuKaHChbKUU (isiosor Youa-
Tep Bpeadopa Kennon (1871-1945). Bin mokasas, 110 [fuHaMiyHA MOCTiHHICTD
CKJIQ[y Ta BJACTUBOCTENM BHYTPIIIIHHOTO CEPENOBUINA OPraHiZMy IiATPUMYETH-
cdA JIAHIJIOTOM CKJaOZHUX i pisHoMamiTHUX mporeciB. CaMe BiH 3aIpolOHyBaB
TepMiH «romeocTas». 'omeocTarnuHa piBHOBara, 3a Y. B. Kemnornom, miarpumy-
€ThCs MeXaHidaMaMM aBTOMATHYHOI caMOperyadnii, HabyTuMu »KUBUMHU icTOoTa-
Mu B mporeci esosrorii. OToxe, roMeocTas JOCATAETHCA AOCKOHAJOIO amallTa-
IIifHOIO IiAJBHICTIO.

Ha mouaroxk XX cT. chopmMmyBaamesa Taki ImOTVIAAM Ha amamnTallii opraHismis
10 YMOB HABKOJIMIIIHBOTO CE€PeNOBUIIA:

aganTyBaHHA OO0 HOBHUX yMOB a00 yMOB, AKi mepiogn4yHO 3MiHIOIOTHCH, —
3aBJaHHS, AKi MOCTiHiHO PO3B’A3YIOTH OpraHisMu;

agamrarii TicHo moB’si3aHi i3 camoperyaoBaHHAM GioximiuHuX i (isioso-
TiYHMX IIPOIIECiB B opraHismi;

Yy TBapWH aganTailii MoKyTb OyTH IIOB’A3aHi 3i 3MiHaMu IXHBOI ITOBEIiIHKN.

YueHHs Ipo agamTallii cTajJo CBOEPITHUM MiCTKOM, AKHUII IOETHAB JaHi pis-
HOMaHITHUX O0ioJOTiYHMX HayK: MOJIEKYJsSpHOI Giojorii, 6ioximii, BipycoJorii,
Mikpob6ioJsorii, 6oraniku, MikoJiorii, 3ooJorii, aHatomii, ¢isiosorii, 6Giosorii
iHAUBiAYaJIbHOTO PO3BUTKY, €KOJIOTii, eBOJIOIiHOrO BUEHHSA TOIIIO.

IIpuHnUn €XHOCTiI OpraHi3MiB i cepegoBHIIa IXHBOTO MENIKAHHSA BIIEpIIe
chopmyaoBaB Giziosor Iean Muxaiisosuu CeuenoB (1829-1905): Oynb-axwuii
opraHiam (pocauHHUI ab0 TBAapUHHUIMA) € caMOpPeryJIbOBaHUM MeXaHi3dMOM, Bi-
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KPHUTOIO CUCTEMOIO, TiCHO ITOB’SI3aHOI0 3 HABKOJIMIITHIM CepeoBUIIEM ITpoIeca-
MU OOMiHY PeuoBMH Ta IIOTOKaMM eHeprii.

3a pisKux 3MiH yMOB cepeJoBUINA amamTallii, 1o chopMyBaJucA paHilme,
3a3BUUal BTPAUalOTh CBOE 3HaUeHHs. Toai BasKJIMBOro 3HAUEHHSA HaOyBae adan-
Mmu6HuUll nomexHyian — CIAJIKOBO BU3HAYEHA 3AaTHICTh OPraHi3MiB mpucroco-
BYBAaTHCh J0 HOBUX a00 3MiHEHMX YMOB cepemoBuina. Tax, 3aBIAKMN aJalTHB-
HOMY IOTEHIiaJly BUAY YV TOMYJAIiN, AKi MEIIKATh y Pi3HUX YacTUHAX ape-
aJy B PiBHMX yMoBaX, MOKYTh (popmyBaruca pisHi amanrarii. Illo Bummit
aJalTUBHUM NOTeHIiaJa BUAY, TO pisHOMAaHIiTHIimII Iioro agamrarii. S3aBIsaKy
BUCOKOMY aJIalITUBHOMY HOTEHI[iaJly OpraHi3Mm 3MOIJIM ONaHYyBaTWU pPi3HOMA-
HiTHi, YacTO eKcTpeMaJibHi, YMOBU iCHYBaHHSA: BUCOKOTIp’d, IyCTeJIi, MOPCHKi
TJIMOMHU TOIIIO.

3anam’amaemo

lonoBHMI NOCTYNaT €BOMOLIMHOI Teopii — opraHiamu, siki npMcTocyBanumcs 4o 3MiH
y OOBKiNMi, OTPUMYIOTb LUAHC BUXUTK Ta 3anNULLNTW HaLLaKiB.

Knro4yoei mepmiHu ma noHsmmsi

KOHUEenNuiss romeocTtasy, NPUHLMN €QHOCTI OpraHiamiB i cepeaoBuLLa iXHbOTO MELLUKaHHS,
aganTUBHUI NoTeHLian.

lMepesipTe 3A06YTi 3HQHHS 1. Yomy apganTauii cnpsimoBaHi Hacamnepeg Ha nia-

TPUMaHHSA romeocTasy? 2. Y YoMy Mnonsrae npuH-
LMn egHOCTI opraHiamiB i cepegoBulla ixHboro mewkaHHa? 3. Lo Take agantuBHWIA
noteHuian?

BugatHui adrniicbkmii 6ionor Y. [apsiH BBaxas, WO agantauii
3aBXAW MaloTb BiAHOCHMIA XapakTep i He ByBaloTb abCONMOTHUMMN.
Ak Bu BBaxaeTe, Yomy?

Momipkywite

HasegiTb Npuknaan opraHiamMiB, MPUCTOCOBAHUX A0 eKCTpe-
ManbHUX YMOB iCHyBaHHSA. 3’acynTe, SKi BMOW OpraHiamiB
(rinoTeTMYHO) MalOTb a4anTUBHUI NOTEHLian NPUCTOCYBaTUCS A0 YMOB rnobarnbHoi eko-
NOTiYHOT KPM3U CbOrOOEHHS.

TBOpYEe 30BACHHS

§3. 3AKOHOMIPHOCTI ®OPMYBAHHSA AAANTALLIN TA IXHI
BAACTUBOCTI

IIpuzadaiime, mo Taxke aganTHUBHUIN HOTeHIIias. SIK peryiaooeTbcad aKTUBHICTDL re-
miB? IIlo Take mMEHETPAHTHICTL Ta eKCIPEeCUBHIiCTh reHiB? fIKi renu HaJsexkaTh IO pery-
aaropHux i crpykrypaux? Illo take renodons nomynamii?

Tl'enernuni ocuoBu hopmyBanus amanrtaiiii. Bu BKe 3HaeTe, M0 KOMKHIiN
TPyIIi opranisMiB mpuTaMaHHUM CBill aganTuBHUIN NOTeHIliaJ, AKUI BU3HaUa-
eThbcsA HAbOpPOM cIagKoBoi iH(opMmaIllii — remomMomM. ¥ CBOIO Yepry, CIagKoBa
iHopmaria peasidyeTbCcs I KOHTPOJIEM 30BHINTHBOT'O CEPEOBUIIIA.

Apanranii MOXKyTh BUHMKATH JIUIe 3a IeBHUX IepeaymoB. Ile cTBepmkye
MPaBHJIO BiNIOBiITHOCTI yMOB cepegoBMINA MEIIKAHHA T€HETHYHili BM3Haue-
HOCTi opraHizmy: 6y0v-axuil 6ud opzarniamieé modxuce icHyeamu domu i HACMilb-
KU, HACKIAbKU 0cobausocmi 008KiNASL 8i0n08i0amumMyms zeHemuiHUM MONCAU-
60CMAM NPUCMOCYEAHHS Ub020 8UOY 00 3MIH | KOLUBAHL YMOE cepedosula.

Bu B:ke 3HaeTe, 1110 3a IEBHUX YMOB OJHI T'eHU MOXKYTb CTaBaTU HeaKTUBHU-
Mu, a iHImmi — akTuByMOThesA. Peajisaliis cmagkoBoi iH(opmarii mpamo 3ajie-
JKUTh Bil YMOB cepeoBHUIa MeINKaHHA. ToMy OAMH 1 TOM caMuii TeHOTHUII 34aT-
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Mau. 3.1. IIpeacraBHUKOBI poauHay BoBui — meciiio, MEeIIKAHIIIO 3alI0Jap’d, BIaCTUBUIL

ce3oHHHU muMop(disM y 3abapBJjeHHI XyTpa: IIiJf yac OCiHHLOTO JUHAHHS BOHO CTa€

6imum (1), 1m0 po6UTH TBAPUHY MEHII MOMITHOIO Ha Tiai cHiry. Ilix yac BeCHAHOTrO Jiu-

HAHHA XyTPo HabyBae Oypux BiaTiukis (2). OnuH 3 NPOBiJHMX YMHHUKIB, AKi BU3HAa-
YaloTh KOJIp XyTpa Iig uac JUHAHHSA, — IIe TeMIlepaTypa IIOBiTpsA

HUH BU3HAYATU DPisHi BapianTu (EeHOTUITY, 3aJIEIKHO BiJl TOro, y AKUX yMOBax
peaJizyeTrbcsa crnagKoBa iHdopMmarllisa ocobunu (Mau. 3.1).

CrnagkoBuUil MaTepiaJj opraHisMis BusHauae He TaK caMy O3HAKY, AK MeXi, y
AKUX BoHa Moske BapitoBaTu. Ile ABuINe HasuBailOTb HOpMOI pearyii. Illo
IIUPIia HOPMa PeakIrii AJis MeBHUX 03HAK, TO OiJIbIlle MIAHCIB aanTyBaTUCH 0
HOBUX yMOB MeInnKaHHA. [Ilupoka HOpMa peakIlii fae 3MOry MeImIKaTH B MiHJIN-
BUX yMOBaX JIOBKiJisg. BinblnicTs 03HAK, SKi BU3HAUAIOTH aJamnTarlii opraHis-
MiB 10 yMOB iCHyBaHHS, — IIe O3HAKM i3 IITMPOKOI0 HOPMOIO peakIrii.

IToaBa mHOBOI amamTanii € HacHiZKOM BUHUKHEHHA HOBUX MyTauiin (myma-
uyittna miHausicmv) ab0 IMOSBU HOBMX KOMOIHAIili MyTaHTHMX AaJiejiB, IO
BUHUKJIN paHimie (KoMOiHamMueHa MiHAUBiCMY). KINO MyTalid BUABISAETHCA
HEeATPaJbHOIO (38 MEBHUX YMOB, MOJKJIUBO, i KOPUCHOIO), TO TaKa OCOOMHA 371aT-
Ha BIKWUTHU I IIepelaTH CBili CIIaAKOBUII MaTepias HamagkaM. SroJoM TaKWHi
MYTaHTHUI ajieJib Ma€ IMaHC IOIIMPUTHUCA cepel OCOOMH MOomyJsaIrii, i iioro
KOHIIeHTpAIlisi B reHo(oHIi 3pocTratTume. Uepes meBHUIT uac agamTailisd OKpe-
MHX OCOOMH MOKe MEPETBOPUTHUCA Ha aJanTallilo, IpUTaMaHHY BCiM ocoOmHaM
nonyasamii. Hampukigan, y KOHUKIB a00 GOrOMOJIiB MPOTATOM POKY BECHSIHO-
JiTHE 3ejieHe 3abapBJIeHHSA Tijla 3MiHIOETHCS
Ha JIITHLO-OCiHHE KopuuHeBe (MaJ. 3.2). Taka
3MiHa 3abapBieHHsA KOMAaxX IIOB’s3aHa 3i 3Mi-
HaMmu 3abapBiieHHA pocauHHOCTi. Ile mpukIan
3aXVWCHOTO 3a0apBJIeHHS, AKe POOUTHL TBApWH
MEHNI IIOMITHMMM Ha TJi mOBKijaad. ¥ pasi
MOXKJIMBOCTI OOMiHY CHAJAKOBMM MaTepiajioM
MiX ocoOMHaAMU PiBHUX MONYJAIiN IT€BHOTO
BUJIy HOBa O3HAKa, IpUTaMaHHAa IIeBHill momy-
JAIii, MOKe 3roJoM 3aKpPimHUTHUCA Ha BUIOBO-
My pPiBHi.

Mauxn. 3.2. 3mina 3abapBieHHs Tijsa 60romMoJa 3BU-

YaflHOTO MPOTSTOM BECHAHO-OCIHHBOTO IIepiogy —

agamnrTaiiga 0 3MiHM 3a0apBJIEHHS POCJMH, Ha

AKUX BiH Tpamaserbcs. Taki sminu 3abapBieHHS

IUX KOMaxX DpEryJioe OCOOJUBUI HEWPOTOPMOH,

AKUA BUPOOJAIOTH HEHPOCEKPETOPHI KJITHMHU roO-
JIOBHOTO MOBKY
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3HaueHHsd NpeajanTalliii y mpoueci popmyBaHHA amanTtamii. Apmamrarii
yacTto GopMmyioThea Ha 0asi npeadanmayili — BIacTuBOCTell ab0 mpHCTOCY-
BaHb OPraHi3MiB NEBHOTO BHUIY, W0 IOTEHI[IHHO MOMKYTh MATH AaJalTHBHY
niagicts. Koumemniiis mpeamamTaririi mossirae B Tomy, IO 0araTo opramiB Ta
ajamnTalliii cqpopMmyBaJInCs, IePBUHHO BUKOHYIOUM iHII (PYHKIIIT, HiK Ha KiH-
meBi#t cramii cBOro PO3BUTKY. ¥ IIEBHUI MOMEHT OpPraH IIOYMHAE BUKOHYBATU
IOaTKOBY (YHKIIiI0, AKa BUABJIAETHCS BAMKJMUBIIIOI [IJA OpraHiaMy, HIiX
nmouaTkoBa. Hanmpukian, mepexin xpeGeTHUX TBapwH 3 BOJOUM J0 iCHyBaHHSA
Ha cyxomoJii OyB MOB’A3aHNIl 3 MeBHUMHU IIpeajalTamigMu. S0KpeMa, CKeJeT
TPYAHUX TJIABIiB y pub IMOCUJIMBCA MOABOIO CKejeTa iXHiX mosciB (maj. 3.3).
3aBOsgKHU I[LOMY 3T0JI0M C()OPMYBAJINCSA HMapHi KiHIIBKY HazeMHUX TBapUH.

EBouronitinuiit MoMeHT, KOJIM opraH HabyBae HOBOI (DYHKIIiI i mounHae BUKO-
HYBaTU HOBY aJalITUBHY POJIb, HABUBAIOTH npeadanmayiitHum nopozom. Opras,
AKWY 3MIiHMBCA B IIpOIEeci eBOJOIii B HOBOMY HamNpAMi, MOKe BTPATUTHU
KouuinHio ¢yHKIilo. Hanpukiaan, HoBa (GYHKIiS IIepedHBOI 3g0poBOi Ayru
pub — QYHKIiA IMesenl — BUABUJIACA TAKOIO BaKJIMBOIO, IO IIONEPEeTHI0 (DYHK-
Iifo (y4acTb y AMXaJbHUX pyXax) srogoM Oyso BTpaueHo (Maj. 3.4).

Tepmin «mpeagamnrarmis» 3sampomonyBaB 1911 p. dpaHIY3BKUA yuyeHUH
JwocseH Keno (1866—1951). Ilix npeamanraiiisMu BiH po3yMiB Taki ocobamBOC-
Ti oprauismiB, AKi BUHMKaAIOTh BHUIIAAKOBO (TOOTO BHACJiJOK MyTAalliii), aje B
MOAAaJbIIOMY HAO0yBAIOTh IIPHCTOCYBAJIBHOI I[iHHOCTI. AJie mIpeaganTUBHUI
cTaH opraHiamy (a00 OKpeMoro opraHa) BUHUKAa€E He SK 0e3locepeqHiil pe3yib-
TaT BUNAAKOBUX MYTAalliil, a Ha OCHOBIi IlOImepeaHbOl MPUCTOCYBAJBbHOI €BOJIIO-
mii.

3aedaHHs1. CTIKOCTi pOCNUH A0 3abpyAHEHOCTI MOBITPS NEBHOK MipOK CNpUsIloTb
CTPYKTYpM, AKi 3abe3neyvyoTb NiABULLEHHS IXHbOI MOCYXOCTINKOCTI (Hanpuknaa, KyTuKy-
na, Wwo BKpUBae NoBepxHIo nucTka). NomipkynTe, SK Le MOXHa BpaxoByBaTW, 30Kpema,
npu nigbopi BuAiB 4Na 03enNeHeHHs MICT 3 BUCOKMM PiBHEM PO3BUTKY NPOMWUCMOBOCTI 1
iHTEHCMBHUM pyXOM TpaHcnopTy. 3anponoHynTe CBill BapiaHT TakMX POCIIUH.

nnevyoBunin Nosic

Maux. 3.4. 3sa0poBi Ayru mMoYaTKOBO
BUKOHYBAJIN ONOPHY (YHKIIIIO IJIs
3710ep (1), ase B IIeJIETHOPOTUX
XpebeTHUX MepeaHs mapa 3s6pOBUX
IyT mepeTBOpuMJacs Ha Iiesenu (2,
Mo3HAUeHI 3eJIeHMM KOJIHLOPOM), 3a
IOIIOMOr'0I0 SAKMX IIi TBapUHU MO-

JKYTh aKTUBHO 3aXOILIIOBATHU 1KY

Ta3oBUK Nosc

wwier”

1 Ta30BWi1 NOSIC NneyoBuit Nosic

Mauax. 3.3. ¥V xucrenepux pub (1) y mporieci eBoio-
mii 3’ABuaMCA KiCTKOBI Ioscu IMapHUX IIJIABIiB
(rpyaHUx i TaszoBux), sKi, IMOBipHO, JOIIOMAaraJju
nuM pubaM HOigHiMaTwmCch HAJ BOAOI0 W IUXATH
aTMoc(hepHUM IMOBITPAM; 3 HUX Yy IPOIIECi eBOJIIO-
il chopmyBasuca moscU IepefHixX i 3agHIX KiH-
IiBOK IIepBiCHUX HaseMHUX TBapuH (2 — ogHa 3
mepmux Ha3eMHUX TBapWH — ixTiocrera)
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VYV nmeAKuUX OopraHidMiB MyTallii reHiB-peryJasaTOPiB CIPUYNHSAIOTH ITPUCKOPEH-
HA IXHBOT'O CTATEBOI'O MO3PiBaHHA aK N0 BUHUKHEHHSA HeoTeHil. BUHMKHYBIIN
AK IpeajgamTallisi, HeOTeHid Mo)Ke OyTHM 3aKpilljieHa B IIpOIeci eBOJIIoNii K
agamnTaia.

?l Heomenia (Big rpei. Heoc — He3Piauil, meiHo — PO3TATYIO, TOAOBKYIO) —

ABMINE, 32 AKOr0 OCOOMHHU HAOYBAIOTh 3JATHOCTI O CTATEBOT0 PO3MHO-
JKeHHSI Ta 3aBepIIeHHA OHTOTeHe3dy (iHIMBiAyaJLHOTO PO3BUTKY) Ha PaHHIX
CTaxifgAX PO3BUTKY IIE /IO TOCATHEHHS JOPOCJOr0 CTaHY.

LiikaBo 3Hamu

HasBa «akconotnb» 3 MOBM KOPIHHOIO HaceneHHs LileHTpanbHOi AMepukun — auTekis —
nepeknagaeTbCcs K «BOASHE YyAOBUCbKO». Lle noB’a3aHo 3 TUM, WO LS HEOTeHiYHa nu-
YMHKa, 3aBO0BXKM A0 30 CM, Ma€ BEMWKY Ta LUMPOKY roNoBY i3 LUMPOKMM POTOBUM OTBOPOM
i ManeHbkMMuM ounma, no Gokax Akoi cTupyaTh 30BHILWHI 396pa (man. 3.5, 1). 3a nocTiiHoro
nepebyBaHHsA y BOAI B aKCONOTNIB He 3aBepLuyeTbCca MeTamopdo3s i 36epiraoTbesa 30-
BHiLLHI 390pa. Ane sKLL0 TBapuH NepeMicTUTK B BinbLu Cyxe Ta MPOXONoA4HE cepefoBuLLe
(Hanpuknag, 3Ha4YHO NOHU3UTKU pPiBEHb BOAW B aKBapiyMi), Lie CTUMYNIOE 3aBEPLUEHHSA Me-
Tamopd0o3y: 30BHILLHI 396pa 3HMKaKTb, 1 aKCONOTb MPOTATOM KiflbKOX TUXHIB NepeTBoO-
PIOETLCA Ha gopocny TBapuHy — ambictomy (man. 3.5, 2). MNpouecn mMeTamopdo3sy
nepebiratoTb Nig KOHTPOSIEM rOPMOHY LWMTONOAIGHOT 3an03un — TUPOKCUHY. [Tomipkydme:y
YoMy nondrae aganTvBHe 3HAaYEHHS LbOoro aBuLla.

Maa. 3.5. 1 — akco-
JIOTJIb (HeoTeHiuHaA
JauYmHKa); 2 — ambi-
croma (3a8danHsA: BU-
. smaure psng amdioii,
4 [0 SIKOr0 HAaJeXKaThb
i TBapUHMU)

¥ npomeci eBosronii MoxkauBa i nocmadanmayia — 3MiHu opraHizmis, Aki
BIOCKOHAJIOIOTHh yiKe HAABHY aJanTallil0 d0 cepedoBHUIIA MeIIKaHHA. [Ipu-
KJaJaM¥ IDOCTaJallTallill € YCKJIaTHEHHS Ta YAOCKOHAJIEHHS y TBApWH OPraHiB
TpaBJeHHSA, KPOBOOOITY, IUXaHHS, HEPBOBOI CUCTEMHU TOIIIO.

3anam’amaemo

Mpouecn dhopmyBaHHS HOBMX adanTaLlii 4O NEBHUX YMOB BHYTPIWHbOro abo 30-
BHILWHbOTO cepeaoBuLLa 6ionoriYHNX cUCTEM Ha3nBaloTL adanmauyio2eHe3oM.

Knroyoei mepmiHu ma noHsmms

npasuo BiANOBIAHOCTI YMOB cepeoBULLa MELUKaHHS reHETUYHI BU3HAYEHOCTi OpraHis-
My, NpeaganTaLisi, HeoTeHis, nocTaganTauid, agantauioreHes.

lMepesipTe 3A06YTi 3HAHHS 1. MNMpo wo cTBEpAXYy€E NpaBuno Bi,quf)Bi,qHOCTi ymoB
cepepoBMLia MELUKaHHS FeHETUYHIA BU3HAYEHOCTI

opraHiamy? 2. flk cnagkoBuI Matepian opraHiamiB BU3Ha4vae ixHo 34aTHICTb (hopmyBaTtu
HoBi aganTtauii? 3. Wo Take npeaganTaudii Ta sike ixHe GionoriyHe 3Ha4veHHs? 4. Yum
noctaganTauii BigpisHaOTbCA Big npeaganTauin? 5. Lo Take agantauioreHes?

Axi npeaganTauii ctanu ocHoBow Ans hopMyBaHHS Pi3HOMaHIT-

ITomipkywre HUX aganTauin y pocnnH? HasegiTb npuknaaw.
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§4. BAACTUBOCTI AAANTALLIN. AAAMTUBHI CTPATEFii OPTAHI3MIB

Ilpuzadaiime, 1mo Take agantTuBHuil norenniaJu. Illo raxke arasismu i pysumeHTH?
ki opranisMu HasWBaIOTH TEIJIOKPOBHUMHU Ta xojJonHOKpoBHUMuU? 1110 co60io cTaHOB-
JISTH IUCTHU Ta CIOPU B OaKTepiit?

IlepeniunMo ocHOBHI BilacTuMBOCTI ajganTta-
.

He icuye yHisepcanvHux adanmauiil,
AKi 6 maysy 3MOTY OPraHi3sMy BUYKUTH B OyIb-
AKUX yMoOBaxX. Apanrallii MamTh IPUCTOCY-
BaJIbHE 3HAUEHHSA JINIIIE B TOMY CEPEIOBUIIi, B
AKOMY BOHU cdopMyBaJjuch. ¥ pasi sMmiHU
YMOB cepeloBUIIa afamnTallii MOXXYyTh BTpayda-
TH CBOE 3HAUEHHH, i opraHiamam, Imo0 BUKU-
™1, TOTpiObHO ddopmyBaTu HOBiI amanTarii.
Kosm apmanrania BTpauae cBoe 3HAUYeHHA, i3
yacoM KOHIIEHTpAIlid ajensd, AKUHA ii Bu3HA-
yae, Y TOOYJIAMNil 3HMIKYETbCA. ¥ PelecuBHO-
My CTaHi BiH MO’Ke B3aJIMIIaTHUChL AK De3epB
CIIaKOBOI MiHJIMBOCTi, He IIPOABJIAIOYNCH Y
(heHOTHUTII TETEPOSUTOTHUX OCOOUWH. AJjie Uac
BiJi yacy Takuil ajejb MOKe TPOABJIATUCH Y
(eHOTUIII OKpPEMUX, TOMO3UTOTHUX B3a HUM,
ocobmH. Ile sABuUIe TTOBEpPHEHHS O3HAK, MPH-
TaMaHHUX IIPeIKaM, Ha3WBAIOTh AMA6i3mom
(mag. 4.1). Mau. 4.1. ¥V 2006 p. 6yn0 BUAB-

Adanmauii nenocmiiini: Ti 3 HuMX, AKi JeHO Aenb(diHa, AKUI MaB, OKPiM
BTPATUJIM CBOE 3HAUEHHS, uepe3 IeBHUii uac J1acT (H%pMaJIBHO PO3BHHEHOL y
BHUKAIOTB, HaATOMIiCTh MOKYTH (OPMYyBaTHUCH E?;’ég)fomlgliﬁnrfgggIz;‘;%gipglogéﬁ:
HOBi. CTPyKTypu abo OopraHu, aJalTUBHE 3HA- gomux 3aAHiX KiHIIBOK (3a6-
YEeHHA AKUX GYJIO BTPa4YeHo y npoueci €BOJIIO- (QaHHA: HaBe,tLiTL e IpuKJIazu
mii, MOXKYTh B3ajJUINATUCh y BUTJIALL pydu- araBiamiB y TBapuH)
menmié. Bouu abo He BUKOHYIOTH KOIHUX
byHKIiH (AK-0T, PyANMEHT TPeThOl ITOBiKM — MUTAJbHOI IIEPEeTUHKU — Y CCaB-
miB), abo K OepyTb Ha cebe HOBiI QyukIiii. Hampuxiaan, A3uiKdyaabild MyX —
PYAUMEHT APYToi Imapu KpWJ — AoloMaraloTh KoMaci 30epiraTm piBHOBary mifg
yac moJboTy. KOJMIUYKM KaKTyCciB — PYAMMEHTH JHCTKiB — Ha0yBalOTh HOBOI
¢byuruii — saxucry Big Buimanua TBapuHamu (Maj. 4.2).

Maun. 4.2. ITpuxknagu py-

ouMeHTiB: 1 — MurajbHa

MEepeTUHKA B JIIOAUHU;

2 — KOJIYKU KaKTYyCiB

(3as0anHsa: HaBemiTh IIe

NPUKJAAU PYIAUMEHTIB
Yy TBapUH i POCJINH)

Ilobpa adanmosanicmbv opzarniamia 00 0ii ne6H0z0 YUHHUKA He 03HAUAE
maxoi camoi adanmosarocmi 0o 0il iHwux (IPaBUIO BiTHOCHOT He3aI€KHOCTI
amanraniit). Tak, TuimaliHuKu, AKi MOKYTh OCeJIATHCS Ha cybcTpaTax, 0igHUX
Ha OpraHiky (HAIPUKJAM, CKEeJIbHUX IIOPOAAaxX), IMEepeKUBaTH TPUBAJI MOCYIII-
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Man. 4.3. Ccasii, 1o
HAJEXKAaTh [0 JKUTTEBOL

¢dopmu 3eMJIepUiB:
1 — kpit; 2 — caimak
(3asdannua: BUABITH

CHiJbHI pucu ajamTa-
miffi mux TBaApUH OO
MeIIKaHHA y TDYHTI)

“ o i
PR

JuBi mepiogu abo mepiogu HEeCIPUATJIMBUX TeMIIEPaTyp, AYsKe UyTJIuBi OO0 3a-
OpyAHEHOCTi mOBiTPA.

© He icnye eudis, nagimb 3 OAUILKUX cucmemamuiHux zpyn (podis, po-
OuH, padie mowo ), idenmuynux 3a Habopom ceoix adanmayiii. To6TO KOXKeH
BUJ — MeEIIKaHeIb IIeBHOI'O CepemOoBHINAa — MAa€ CBi#l imgmBimyanpHMii Habip
a,aan’rauiﬁ /10 MEITKAHHA y CBOEMY cepemoBuiii. IIpo 1e cTBepaKye TpaBUIIO
€KO0JIOTiuHOo1 mnnmnyanbnocn. KOXKeH BUJ| OpTaHidMiB npnc'rocm;aﬂun IO TIeB-
HOI CYKYITHOCTi yMOB ICHyBaHHﬁ cBOiM 0co00.I1-
BuM umHOM. Hampukian, kpit (paxg Komaxoin-
Hi) Ta ciainak (pan I'pusyHmM) aganToBaHi 10
JKUTTA y I'PyHTi. Ajle KpiT pme xXoau 3a IOIIO-
MOTOIO IIepeIHiX PO3IMUPEeHuX KiHI[IBOK, a CJIi-
maxK — 3a JOIIOMOI'OIO Pi3IliB, BUKUIAIOUN HA30-
BHi I'pyHT roJyioBoio (maj. 4.3).

© Adanmauyii He Oysarmb a6COLIOMHUMU.
Hampuknazn, y saiima 6ijoro mig uac ociHHBOTO
JIVHAHHA OiJ BIJINBOM 3HUKEHHS TEeMIIepaTypu
3MiHIOETBCSA 3a0apBJieHHA XyTpa i3 ciporo ma
Oise, sixe poOUTH HOro HEIIOMiTHMM HA TJi CHi-
ry. AJse 3HM)KeHHA TeMIIEpaTypu He B3aBXXIU
CYIIPOBOMYKYETHCS BUIIAAIHHAM CcHiry, i Oima
TBapuHA cTa€ OiJbIII TOMITHOIO HA TEMHOMY TJIi
(mag. 4.4).

© Adanmauyii, npumamanHi 6cim abo nepe-
8aJICHiTL Oinburocmi ocoOur 6udy, GopMywOMyCs \an. 4.4. Jlitue (1) Ta 3umMoBe
8 npouyeci icmopuyHnozo posgumrky 6udy — 1020 (2) sabapBieHHS XyTpa 3ailmsa
@inozene3dy — MOCTYIOBO, 3 IOKOJiHHA B IIOKO- 0ijoro xoua # 30LIBIIYIOTH
aiaHa. He Bci o3HaKm opraHismy mamTh afan- [IIaHCH Ha BHKHBAHHA B II€B-
TUBHe 3HAUeHHS, ajlle MOKYTh iforo HafyBaTu B A4 CES0H, &JI€ HE rapaHTyioTh

. 11eaJJbHOTO MAaCKYBaHHA Bl[

mporieci eBOJIIOIiT. XIKAKLB

© Pesyavmam adanmauii — adanmusHuil
eghexm — 3a36uuail € pe3yrbmamom 83aEmo0il Pi3HUX KOMNOHeHmi8 0i0n02iy-
Hol cucmemu. IIpuzadaiime: pisHi IPyIH CCaBIIiB Yy IIPOIleci aganTuBHOI pasia-
il afjanTyBaauCcAa IO CIIOKUBAHHA PiBHOTO TUIY 1)Ki (nopisHsiime, HapUKJIaL,
0c0o0JIMBOCTi 3yOHOTO amapaTy BOBKiB, JKYHHUX TBapWH, I'PU3YHiB, AeabdiHiB).
Taki amanTaifii cpopmyBancsa B pe3yabTaTi agalTHUBHUX 3MiH y OymoBi He
Jguiiie 3y0iB, a # Ifesen, "KyBaJIbHUX M’S3iB TOI0. 3AnNam’amaemo: ot:xe, Gop-
MYBaHHA ajganTailii oOMe)keHe MOKJIMBOCTIMMU OiocHCTeMHU OO0 afaIllTalliiHuX
3MiH.

© Cmyninb adanmosarocmi opzaHiamie 0o cepedosuuia MeUKAHHS He 3a-
Jexcums 8i0 piéHA IXHbOL OpzaHisayil: HaIpUKJIAL, TpoKapioTu, opraHisaiis
KJITUH AKUX 3HAYHO IIPOCTiIlla, MOMKYTb HOCUTH €(eKTUBHO IIPUCTOCOBYBATH-
cA [0 TepeKMBAHHS HECUPUATJIUBUX yMOB (npuzadaiime yTBOPEHHS ITHCT i
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Maua. 4.5. Ilpukaang aKTUBHOTO aJanTyBaHHA POC-
JIUH [0 YMOB MiCIIe3pDOCTaHHS: B POCJUHU CaMO-
cuyy OiJIOIIOBCTHUCTOrO MiJ Yac BOJIOrOr'o Iepiomy
POoKy MOopMYIOThCA AOCUTH BeJauki jsuctku (1); min
Yac MOCYIILJIWBOTrO Mepiofly BOHU 3aMiHIOIOTHCSA Ha
IpiOHI JucTKYU y BUrIsaai aycouok. HaitGiapin mo-
CYUIIJIWBUI IEPiof IId pocamHa MOKe IMepeKnuBaTH
B3araJi 6es JIMCTKiB, JuIlle i3 3eJeHnMHu cTedIaMu
Ta Koaoukamu (2)

cmop) Ta eheKTUBHOTO PO3MHOKEHHSA, AKIIO
IIi YMOBU CTalOTh CIIPUATINBUMMU.

Crparerii aganraiiii oprauismis 1o cepemo-
BUINA MeNIKaHHS MOMHA MONIJIWUTH Ha TPU
OCHOBHi THOH.

OpranismMm MOXKYTh aganTyBaTHUCA [0
cepeloBUINA MEIIKaHHSA AKMUBHO, PEryJioio-
YY BJIACHI IIPOIIECH JKUTTERIAJTBHOCTI 3aJIeMX-
HO Binm 3MiH ymoB moBKinas. Hanpuxiazn, Tem-
meparypa Tijia ITaxiB i ccaBIliB AK TeIo-
KPOBHUX TBAapWH 3aJIUINAETHCA CTAJOI0 HABITh 3a CUJILHUX MOPO3iB, a IyCTeJb-
Hi 4JIEHNCTOHOT1 aKTUBHO MiATPUMYIOTh BiTHOCHO MOCTiHMI BMiCT BOAM B TiJji
3a YMOB 3HAYHOI MOCyxu. ¥ JeAKUX POCJHUH, AKi 3pOoCTaioTh 3a IIepioguduHOl
3MiHM BOJIOTOCTi HaBKOJIMIITHLOTO CEPEIOBUIIA, IIEPiOANYHO MOKYTh 3MiHIOBa-
THUCS TUNOU JUCTKiB (MaJ. 4.5).

Ilacueruil masax GopMyBaHHA aJallTallii OpraHisMiB 10 YMOB iCHyBaHHS —
e HigIOpAAKYBAHHS IIPOIECIB KUTTENIAJIBLHOCTI 3MiHaM yMOB cepeoBHIIA
MemKaHHS. Tak, 3a 3HMIKEHHSA TeMIepaTypPHu IIOBITPA ¥ XOJOJHOKPOBHUX TBa-
PUH BHUMKYETHCA I iHTEHCHBHICTL HpOIECiB OOMiHY peuoBWH. ¥ MeAKUX Tell-
JIOKPOBHUX TBAapMH y HEAKTMBHOMY CTaHi (HAIpukKJIal, CIIAYKa ixKakiB abo
3UMOBUII COH OypMUX BeAMeIiB) MOKe 3HAUHO 3HUIKYBATHCSA TeMIlepaTypa Tija.
Ile mae 3Mory 3MEHINIUTH BUTPATH €HepTrii Ha
BupoOsenusa rtemaa (mana. 4.6, 1). Ille ogun
OPUKJIAL: ITUCTH 30JIOTUCTOI KapTOIJISHOL
HemaTonu (maJji. 4.6, 2) — Hebe3meUHOro IIKij-
HUKa KapTomai (IOKPUBM MaTEePUHCHKOI 0CO-
OMHM CJAYTyIOTh 3aXUCTOM AJS S€Nb i JUUU-
HOK) MOKYTb 30epiratmch y rpyHTi mo 10
POKiB.

VHukHnenna Hecnpuamaueux 3MiH Ymos
icnysannsa (mirpamii Ta KouiBai gearux
KoMmax, pu0, mTaxis, ccaBiiiB Toiro) (maJj. 4.7).
ITpu mpomy KUTTEBI MUKJIM OpPraHidMiB 3/iii-
CHIOIOTHCS TAKWM UMHOM, IIT0 HAMOiJILIII Bpas-
JuBi (asu PO3BUTKY 3aBepINyIOThCA y Haii-
OiJIBINT CIPUATINUBI Tepionu, a Ha HECIPUAT-
JUBi Iepiogu MOKYTH IIpumagaTy (asu CIo-
KO0 (HampukJam, (asa JaJeuKyu B KOMax).

Maux. 4.6. IIpukjagu macMBHOTO aJalTyBaHHS OpP-

raHisMiB [0 3MiH yMOB CepemoBHUIINA MEIITKAHH:

1 — 3uMOBa CILIUKA IMKaKa; 2 — IIUCTU 30JI0THCTOL
KapTOILJISTHOI HeMaTOmu
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Maun. 4.7. Konu rycrora momyJsdilii capaHu IepeJiTHOL
He3HaYHa, JUYMHKU Ta imaro (crtareBo3pisi ocoOmHMI)
MaThL 3ejieHe abo KopuumeBe 3abapsieHHa (1); Taka
mooguHOKa (opMa He YTBODPIOE 3Tpaii; SAKIIO T'yCcTOTa
momyJssaIii BesuKa, 3abapBieHHA JUYNHOK Ta imMaro
crae sickpaBuM (»KOBTe abo IoMapaHYeBe i3 UYOPHUMU
niaamamu). Tak popmyerbes 3rpaiina ¢opma (2), 3gaTHa
(opmyBaTu Benmki srpai, Ifo IepeiiTaloTh Ha 3HA4HI
BificTaHi, 3HUIYIOUM HA CBOEMY IIJISAXY POCIUHHICTH b i (&

Knro4yoei mepmiHu ma noHsmmsi

aTaBi3mu, pyoMMeHTH, NpaBuio BiAHOCHOI HE3aNEeXHOCTi
ajanTauini, NpaBuIIo eKONOriYHOI iHAMBIQYanbHOCTI.

1. HasBiTb ocHOBHI BnactmsocTi agantauin. 2. Lo
cob0t0 CTaHOBNATL aTtaBi3aMu 3 TOYKKU 30py POPMY-
BaHHA aganTtauin? 3. Lo cninbHOro Ta BigAMIHHOIO MiX pygMMeHTamu Ta aTaBiamamu?
4. lLlo cTBepaXye NpaBuUIio BiAHOCHOT He3anexHocTi aganTauin? 5. MNosacHiTb ceHe npaBu-
na ekonorivyHoi iHamBiayanbHocTi. 6. CxapakTepusynTe OCHOBHI aganTuBHi cTparterii
opraHismis.

lepesipre 3A06yTi 3HQHHS

Ak 32 LONOMOro PYAMMEHTIB MOXHa NPOINOCTPYyBaTH NOMOXEHHS
npo Te, WO aganTauii HENOCTINHI 1 MOXYTb 3HUKATK MicNA TOro, sk
BTPaTUIM CBOE NpUCTOCYBaribHe 3HayYeHHs? HaBediTb npuknaau.

lMomipkywure

§5. ®OPMYBAHHS AAAMTALA HA MOAEKYASPHOMY PiBHi
OPTAHI3ALLjT

IIpuzadaiime, mo Take nnasminm. SIki opramismm HaexaTh A0 TaIlJIOINHUX, OU-
maoigaux i mominnoizuux? Illo Take mpeaganTarii Ta aganTuBHuil morennian? Aki su
s3HaeTe opmu nmpupomHoro mobopy? Illo Take depmenTtu (emsumm)? fKi ixHiI BiIacTu-
Bocti? Illo Take mimikpia? AKi cmonyku HasuBaiOTh IMIiKompoTreizamu?

@dopmyBaHHA aganTalii Ha MoJgeryasgpaomy pisai. CaMe HA MOJIEKYJISIPHO-
MYy piBHIi 30epiraeTscsa Ta peasidyeThcd CIIafKoBa iH(GopMaIlid, SKa i BU3HAYAE
amalTUBHI BJIACTHUBOCTI opraHiaMmiB (npuzadaiime, 1e CTBEPIKYE ITPABUJIO Bi-
TOBiJHOCTI YMOB CEpPEIOBUINIA MEINKAaHHA TeHEeTHWYHI BU3HAUEHOCTI OpraHis-
my). IIporapioru mators guite oxuy mosekyny IHK y anepuiit 3oHi (HyKI€0i-
ni), Tomy Habip IXHBOI cmamkoBoi imdopMallii BiamoBigae rammroizHomMy HabOpPy
xXpomocoM eykapioTiB. OTike, yci myTaiii B HUX MOXYTh 0Apa3y IPOABIATUCS
y denoruni. Ile migBumye aganTUBHUHA MOTEHIIIA i Ja€ MOMKJINBICTH IIBUIIIE
dopmyBaTu amamnTailii BiZmoBigHO 10 3MiH y JOBKiJLIi.

B eykapioTiB ocHOBHUIT MacuB chagkoBoi iHgopmallii posmimieHo B dApi
kiaiTuau. EykapioTuuHi opramisMum MOMKYTb OyTH ralljoifHUMU, TUIJIOITHUMUI
a6o moaimmoimauMu. JoMmimaHTHI MyTaIii ogpasy IpPOABIAIOTHCS y (PeHOTHITI;
PEelleCuBHI — y TeTepo3UTOTHOMY CTaHi He MPOABJIAIOTHCA, 3aJUMIAI0UNCH CBOE-
piZfHMM pes3epBOM CHAAKOBOI MiHJAMBOCTi. AJie mepexonsun B I'OMO3UT'OTHHIH
CTaH, BOHU, IIPOABJAKYNCHL Y (DEHOTHUIIi, MOKYTh BIJIMBATH Ha aJaNnTalliiiHi
BJIACTHBOCTI oOpramismiB. 3aBAAKN BUHHUKHEHHIO HOBUX MYTAallili KiJbKiCcTh
aJeJbHUX TeHiB 3pocrae. Ilpu 1mbomy 1o Oijbllle € aJjiesliB IIEBHOTO T'e€Ha, TO
Oispllle B MOMYJIAIiAX TPAILJIAETHCSA PiSHMX BapiaHTiB IeBHOI o3Haku. Biamo-
BiZTHO CTBOPIOIOTHCS YMOBHU JJisi (DOPMYBAHHSA HOBUX aNalTaIlild.

YacTo agmanrallii Ha MOJIEKYJISPHOMY PiBHI IIOB’A3aHi 3 aKTHBAIli€l0 YU
BUMKHEHHSIM BiIIOBIiJHUX TeHiB, IO IPU3BOAATH A0 3MiHU CKJaAy MaKpPOMO-
JIeKyJ, abo 3i 3MiHOO IXHBOI aKTUBHOCTI. 30KpeMa, Ile CTOCYETHCS CKJAILY Ta
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aKTUBHOCTI TpaBHUX (epMeHTiB. Ha mMasroH-
Ky 5.1 300paKeHO OJHOI'0 3 HalvyapiBHIIIUX
IeHHUX MeTeJHKiB Hamioi (payHu — MmOoJIiKce-
Hy (1), 3ameceHoro 10 YepBoHOI KHUTU YKpa-
igu. I'yciap mporo merenuka (2) MOKe CIIO-
SKUBATU JUCTKY POCJINH JIUIIE OTHOTO PONY —
XBuiriBHMKA. XBUWJIIBHUK MIiCTUTH aJIKaJIOi-
Iv, 0 poOuTh IOoro HeicTiBHUM naJA Oara-
ThOX TBapWH. YHACJIJIOK TaKoi crerriasisarmil
I'yCiHb TOJIIKCEHVM YHUWKAae KOHKYpeHIii 3
OOKYy iHIIIMX TBapWH, ajie e 00OMeKy€ IIOIIIHU-
DEHHS BULY.

IcuyroTs opramisamu, AKi MOMKYTH CIIOXKHU-
BaTu pisHi Tunm ixki. ¥V TBapuH Taki BUIM
Ha3WBAaIOThL nonrigpazamu (Bif rpem. noJgic —
b6arato Ta (azeiin — ictu) (Mmaiu. 5.2). IToaida-
rig — 1le aganraiis o0 3MiH B eKOocucTeMax
(nomipryiime, axum umaOM). HesBarkamouu
Ha HIUPOKUI CIEKTDP TPaBHUX (DEPMEHTIB Yy
noJripariB, He BCi BOHM aKTHUBHI OZHOYACHO.
B ogun mepiox akTuBHI epMeHTH, AKi 3a0€3-
HeuyIOTh IIepeTpaBIeH A HadBHOI Ixki. ¥V pasi
3MiHM CKJIaJy KOPMOBOI'O paIlioHy ImoJrichara
CTAIOTh AKTUBHUMMU iHIII (hepmeHTH.

3 pisHomMaHiTHMX ajgamTaiiii, AKi cmocTe-
piraioTh Ha MOJEKYJISIPHOMY PiBHi, BaKJ1UBe
Man. 5.1. Jlemnuii Meresqux mo- SHAYEHHS Mae fABUINE MemaOONiuHOL pezy-
aikcena (1) ra iforo rycenmunsa (2), 7AAYIL — 3MEHIIeHHA 4YM 30iJbIIIEHHA aKTUB-
SKa JKMBUTHCA PDOCIMHOIO XBUJIIB- HOCTI ()epMeHTIiB y 3B’A3KYy 3 IIpollecaMu

HUKOM PYXVY, POCTY, IIEPEXONY MO0 CTaHy CIIOKOIO,

HACTYMIHOI cTaii PO3BUTKY, 3MiHOIO KOHIIEH-

Tparii KMCHIO B HaBKOJUIITHBOMY cepenoBuili. Ha cTpyKkTypy Ta hyHKIII dep-

MEHTiB OpraHisaMiB MOMKYTb BIJIMBaATH II abioTHMUHI YMHHUKHU: TeMIepaTypa,
BOJIOTiCTBH TOIITO.

OTr:xe, AKIIO 3MiHIOIOTHLCS YMOBU cepemoBuINia ado opraHisM IepexXoguTh Ha
HOBY CTaJil0 pO3BUTKY, BUHHUKAIOTL HOBI MeraboJsiuHi 3aBmaHHd, I
posB’si3aHHA AKUX MOTPiOHI KindbKicHi abo AKicHi mepeTBopeHHA (QEePMEHTHUX
cucCTeM.

¥ 1 o B

Maux. 5.2. TBapunu-niosiparu: 1 — pyaa JricoBa Mypalika MoKe CIIOKUBATU COTHi BUIiB
JKUBUX 0e3xpe0eTHUX TBAPUH Ta IXHi PEIITKU, BUAIJIEHHSI KOMAaX-IIOMEJUIlb, a TAKOMK
pocauHHY 3Ky; 2 — piUKOBMI paK MOBrOIAJHUI KUBUTHCA TBAPMHAMM, IXHIMM PEIIT-
KaMM Ta POCJMHHOI i)Keio; 3 — cipa BOpOHA CIOKHBAaE KoMmax, pulby, *kab, AIipokK,
TPU3YHIB, IITAIIIEHAT Ta AUIA IITaXiB, POCIUHHY 13Ky, XapyoBi BiiXoam TOIIO
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LlikaBo 3Hamu

Y KULWEYHUKY NI0gMHU MOXYTb MeLuKaTu
OBa BMAM ameb: KuMwKoBa Ta OM3eHTepinHa.
KnwkoBa ameba He 3aBgae wkogm 300pOB'H0
xassiHa. [lnseHTepinHa ameba 3a3Buyan xu-
BUTbCSA CMMBIOTMYHMMK BaKTepiaMu Ta peLT-
Kamu 1Ki, TeX He 3aBJalyu LLKOOM Xa3siHOBI.
Ane 3a neBHUX yMmoB (mpueadalme SIKWX) Mayn. 5.3. AnTapkTHuHA pHGa TpeMa-
BOHa 34aTHa BUAINATA (PEPMEHTN, WO PYUHY-  pom-micTpAK — DPHKJIAK XOJOZOIIOGHOI
I0Tb CTiHKM KULWEYHUKY NI0AUHW, Ta CNpUYnN-  rtBapuHHU 3 TeMIepaTypoio Tima —1,98 °C.
HAE 3axBOplBaHHA aAu3eHTepilo. KuwkoBa Ilysxe cosioHa BOAa MOXKe MATH TeMIIepa-
ame0ba Taknx (pepMeHTIB HE CUHTE3YE. Typy 3amep3anua HmKUy 3a 0 °C

IITe oguu mpukiaj agantaniii Ha MOJEKYJIAPHOMY PiBHI — dABUIE MoJleKy-
JAPHOL MiMIKDIl, TPUTAMaHHE NeAKWM mapasuTaM. ¥y IIPOIeci TpUBAaJIOl CIijib-
HOI eBOJIIOIII ImapasuTa Ta Horo xasdiHa IXHS MOJIEKYJIsSpHa OynoBa 30JIMKyBa-
Jacsi, BHACJIJOK YOro 3aXMCHIi peakirili xassaiHa mocJiab/i0BajinucCh.

MyTarnii peryaiaTopHUX I'eHiB MOXKYTb CIPUUYMHUTH AK 3MiHY KOHIIEHTPAITil
depMeHTiB Ta iHIIMX MaKPOMOJEKYJI, TaK i moABYy HOBUX ixHix BuaiB. Tak,
TOYKOBI MyTarii (HyKJIeOTHAHI 3aMiHM B T'eHaX) 3YMOBJIIOIOTH MOABY HOBUX
TUIIIB MOJIEKYJI, siKi 3a0e3MeuyioTh HPUCTOCYBAaHHA IO HOBUX MiCIleiCHyBaHb.
Hampurkiaan, mossa riikompoTeigHUX (CHOJNYKH, IO CKJIAZAOThCSI 3 OinKiB i
BYIVIEBOAIB) i mOJMinenTUAHNX «aHTUPPUIiB» ¥ MOPCHKUX KiCTKOBUX pWO Hazma-
Ja iMm 3Mory 30epiratu akKTUBHICTh 3a Bijg'eMHuUX Temmnepatyp (Maj. 5.3).

Ho amamrariii Ha MOJEKYJAPHOMY PiBHI 37aTHI Tako:K Bipycu. YHAaCJIiIOK
MyTalliil MoKe 3MiHIOBATUCA MOJIEKYJISAPHUII CKJIAM BipyCHUX YaCTHHOK — Bipio-
HiB. Ile mae smory iH(MiKyBaTH HOBi TMIIM KJiTHH abo iHIII Buam opraxismis.

3anam’amaemo

ApanTaudii Ha MOneKynsapHOMY piBHi opraHisauii 6ionoriyHnx cuctem 3abesneuvy-
10Tb (bOpMyBaHHS aflanTaLin Ha BULLMX PIBHAX | CNpAMOBaHi Hacamnepe Ha niaTpu-
MaHHs1 IXHbOro romeocTasy.

OcHOBHI HampAMM aJanTaIiii Ha MOJEKYJIAPHOMY PiBHi:

OiATPUMAaHHA CTPYKTYPHOI IijicHOCTI MaxkpomoJsekyJs (0OinkiB, pisHuMX
TUIIiB HYKJIEIHOBUX KUCJOT);

OigTpuMaHHA cTa0iIbHOI His/JIbHOCTI cucTeM, siKi 3a0e3MMeUyioTh CIPIMO-
BaHICTh i IMIBUAKiCTL MeTaOOJNiUYHMX MIPOIECiB BiAIOBiZHO M0 3MiH y 30BHIII-
HBOMY i BHYTPiIlTHBOMY CEPEIOBUIIlL Ta IOTPed OpraHiazMy;

JocTaTHE 3a0e3IleueHHsA OKpeMUX KJITHH ¥ IIiJicHOTO opraHiamMy eHepre-
TUYHUM i OyIiBeILHUM MaTepiaaoM.

Knro4oei mepmiHu ma noHssmmsi

nonidgaru, aeuwe metaboniyHoi perynsuii.

1. Uum xapakTepusyloTbCs aganTauii Ha Moneky-
NApHOMY piBHI opraHisadii xuBoi maTepii? 2. Ak
npouecu aganTtauin 6ionoriyHNX cuctem, Wo BiAOYBaOTLCA HA MONEKYNAPHOMY PiBHI,
BMAMBAlOTb Ha (hOPMYBaHHS adanTaLi Ha BULLMX PiBHAX opraHisauii (kniTMHHOMY, opra-
HiaMoBOMYy ToLWWO)? 3. HaBeaiTh Nnpuknagun bioximiyHMX aganTadin Ta cxapakTepusynTe ix.
4. TlosAACHITb CyTb fABULLIA «MONeKynsapHa MiMikpia». Ake Noro 3HadeHHsa Ans esonwouil
napasuTUYHUX opraHiamiB? 5. Aki OCHOBHI HanpsMK aganTauiil 6ionoriYyHMX cucTem, LWo
OpPMYyIOTbLCS HA MOSIEKYNSIPHOMY PiBHi?

lepesipre 3A06yTi 3HQHHS

Ak Habip TpaBHMX hEPMEHTIB MOXE BMNIIMHYTM Ha NOoAarnbLly €BO-

ITomipkyvire NIoLit0 opraHiamis?
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§6. ®OPMYBAHHA AAANTALIA HA KAITUHHOMY PiBHi OPTAHI3ALLii

Ilpuzadaiime ocobsuBocTi OynoBM KJIITWH IpokapioTiB Ta eykapioriB. Illo Take

eranu eHepreTuuHoro oominy? Yum Bouu xapaktepusdyirhea? IIlo Take rrixkosris?

Ananranii, mop’a3ani 3 MopdoaoriunumMu 3mMiHaMu KJIiTHH. PYHKIiOHY-
BaHHA OyIb-AKOI KJIITUHUW 3aJeKUTh BijJ B3aeMofii pisHmx ii CTPYKTYpHHX
KoMmnoHeHTiB. HaBememo meaki mpuxiaagu. Bu 3HaeTe, IO € OTHOKJIITHMHHI
eyKapioTu, Ki MOXKYTb iCHYBaTH K B aepOOHUX YMOBaX, TaK i B aHaepOOHUX.
I aepoOHUX OpraHisMiB eHepreTUYHUH OOMiH
BifiOyBaeThcad B TPW eTamu: IiAToTOBUmMii, 6e3-
KHUCHeBUII (aHaepoOHUII) Ta KuUCHeBUH (aepoO-
HUii). ¥ 3abesmeueHHi aepoOHOro eTamy eHepre-
TUYHOTO OOMiHY MTPOBifHA POJIb HAJNEKUTH MiTO-
XOHAPiAM, Y AKUX CUHTE3YEThCA OijIbIlla YacTH-
Ha Mojerkya AT®D. Ane Koaum OSHOKJIITHMHHI
€yKapioT! MeIIKaloTh B aHAepOOHUX YMOBaX,
MiTOXOHAPiI BTpauailoTh CBOE (YHKI[iOHAJIbHE
Man. 6.1. Tpumasvocoma — 3HaueHHA. TOMy B KJITMHAX aHaepoOHUX eyKa-
80YAHHMK COHHOI XBOPOOHU JIIO- pioTiB, Takmx AK OesaKi BiIbHOKHBYUYI amebu,
AMHH _i ;ggfc% Iggipgponmm iH@ysopii uym mapasuTwuHi BUAM (HAIIPUKJIAM,

1 HapasuT JIOAUHYU — TPUXOMOHAIA), MiTOXOHIPIiH
HeMae. 3aMicTh HUX € iHIII opranenu — zidpozeHocomu, siKi 6epyTh y4acTh B
€HepreTUYHOMY OOMiHi aHaepOOHUX OJHOKJIITMHHUX eyKapioTiB. BoHu oroueHi
IBOMa MeMOpaHaMu, BHYTPIITHA 3 AKX YTBOPIOE BUCTYIIH, SKi JeIo Haramy-
IOTh KPUCTH MITOXOHApPil. YHacCHIigoK aHaepoOHMX OioxiMiuHMX mpoliecis, AKi
BimOyBaIOTHCS B TijporeHocoMax, 3BiJIbHAETHCA eHepris, AKa IPU I[bOMY BUKO-
PUCTOBYETHCA IJis CUHTe3y MoJieKya AT,

Ha mamonky 6.1 300pakeHo mapasuTa JIOZUHYN TPUIAHOCOMY. SBEPHITH
yBary: il IKT'yTHUK CIPAMOBAHUM A0 3aJHBOIO KiHI[A KJIITUHU Ta CHOJIYYAETHCA
3 ii Tiom 3a momomororo TOHKOI MeMmOGpanu. I[a memOpaHa € amamTaIi€eo 1o
mepecyBaHHs Yy B’I3KOMY CepemoBHIIi, HaIpuKJaaa naasmi kposi. Ilikaso, 110 B
OpraHisMi IepeHOCHUKA — MYXH Ilelle — KJIITUHU
TPUIIAHOCOMH He MaloTh Takoi memOpanu. Taxk,
3MiHOIOUM OyIOBY KJIITHHU, MapPasuT aJalTyETh-
cdA o mepeOyBaHHA B Pi3HUX CEPEIOBUIIAX.

VHacimigox aganTaiiiii 1o 3AiliCHeHHSA IEeBHUX
GyHKIilT MoyKe 3MiHIOBATHCHL i OymoBa JeAKUX
TUIIIB KJITHMH eykapioriB. Bu BiKe 3Haere, IO
epPUTPOIUTH OiJBIIOCTI BUAIB CCABIiB He MAlOTh
anpa (maua. 6.2, 1). Pasom 3 aapom mospijii epu-
TPOIIUTH BTPAYAIOTh i OiIBIIiCTH OpraHesi, 30Kpe-
Ma MiToxouapii. BigcyTHicTh opraHes mae 3mMory
epPUTPOIIMTAM CCABI[IB MaTu OiJbIliuii 00’eM
reMOTJVIOOIHY Ta TPAHCIOPTYBAaTH OiJbINUil 00’eM
KHCHIO. AJle BiICyTHICTHL MITOXOHApPil yHEMOIK-
JUBJIOE 3AIMICHEHHA B IIUX KJIITUHAX KNCHEBOT'O
(aepoOHOTr0) eramy eHeprerudHoro oominy. Tomy
JO3PiINHA epUTPOIIUT CCABI[IB 3aJ0BOJILHSE CBOL

Maux. 6.2. Epurponutu xpebetHux TBapuH: 1 — ccas-
1iB (BoHu Ges’simepHi); 2 — ka0 (3BepHITH yBary Ha
HasIBHICTH Ampa)
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oO0MesKeHi  eHepreTWyHi mOTpPedU
JIUIe 3a PaXyHOK aHaepoOHOro IJIi-
KOJIi3y.

IMikaBuM mpukIagzom sMminm O6ym0-
BU KJIITHHU OJHOKJIITHHHUX eyKapi-
OTiB 3aJIe}KHO BiJi YMOB MEIIKaHHS €
Hersepia (Mana. 6.3, 1) (npuzadaiime,
10 AKOr0o IlapcTBa HAJIEKUTH Iel
amebomoniouuit opramism). Hersepii
TPaILIAOTECA Y IPICHUX BOJOMMAX 3  Mau. 6.3. Crazii »KETTEBOro UKy Herle-
IOBUINEHOID TeMIepaTyporo BoAHM pii: 1 — ame6oigHa (YyTBOPIOE OXHY IICEBIO-
(+25..430 °C), mHaBiTb y rapaumx TO0Ai10); 2 — HXKTYTHKOBA; 3 — IUCTa
Ixepesax 3 TeMIIEPaATypPOIO BOIHU [0
+45 °C. 3azBuuait Heryiepia MemIKae 0iJsa gHA Ta MEPECYBAETHCA 3a JOTOMOTOIO
TICceBHOIIONili. 3a IXHBOIO JOIMOMOT'OI0 BOHA I JKMBUTHLCA KJITHHaAMU OaKTepiii.
AJle AKINO YMOBH JKUTTH IOTIPIIYIOTHCA — BMiHIOETHCA HOHHWII CKJanL BOAM.,
AKTHUBYIOTHCS IIEBHI reHH, i KJIiTuHA mepe0ynoByeThCA. ¥ Heryepii 3’aBas0ThC
IBa IKTYTUKU, 3aBAAKM SAKUM BOHA MOKe IIIBUAKO ILJIaBaTHU. TaKUM YMHOM
HerJiepia MoiKe 3aJHuINaTh HEeCHPUATINBY OiAAHKY BOAOWMM i MirpysaTu 10
IinsgHoK 3i cmpuaTauBuMH ymMoBaMu. TamM BOoHa BTpauae MKTYTUKU i1 HaOyBae
3IaTHOCTi 0 PO3MHOMKEHHSA (IKTyTHUKOBa (hopMa HEe PO3SMHOMKYETHCS).

Apanraliiero 1o MeIIKaHHsA B IIPICHUX BOJOMMAaX € IOSBA B IPOIIECi eBOJIIO-
1Iii B OZHOKJIITUHHUX €yKapioTiB ckopomausoi saxyoni (Maj. 6.4). Bu B:ke 3Ha-
€Te, 10 3aBAAKM POOOTi CKOPOTIMBOI BaKyoJi B KJIITWHI HMiATpUMyeThCA Bij-
HOCHO TIOCTiMHWII THCK — 3milicHIoeThcA ocMmoperyiasaiis. [Ilo mMeHIIa KOHIIEH-
Tpalisa coJiel y BOMi, AKA OTOUYE KJIITHHY, TO IIBUAIIE CKOPOUYETLCA IS Opra-
Hesa (nomipryiime domy).

Maux. 6.4. 1. CkopoTiuBa Ba-
Kyosda (a) AK ajgamrTaiid 1o
MeIIKAaHHA y IIPICHUX BOJO-
imax B iH(ysopii-TydenbKu.
2. YV kgiaituai npicmoBommOl
dopaminihepu neJoMiKcH
MiCTATHCA THUCAYL CKOPOTJIU-
BUX BaKyOJIb

BakiuBolo agamraliielo 0ararboxX IIPOKapioTiB € 3maTHicTh GopmyBaTu
cramii cmokoo — cmopu Ta Iuctu. CIopum BKPUTI IMiJBHIINIOI O0O0OJIOHKOIO
(man. 6.5, 1), HixK mMCcTH, TOMY BOHU CTiHfKimnmi mo ail HeCIPUATIMBUX yMOB
cepenoBuiia MerkaHHA. I{ucTy mpoKapioTiB cTifiKi 40 BUCYIITyBaHHA, Ail OIIpo-
MiHIOBaHHS, ajie He BUTPUMYIOTH Ail BUCOKUX Temieparyp. Cmopu Ta mucTu
MOXKYTh (opMyBaTHM U pi3HI IpeAcTaBHMKMU €yKapioTiB: BoOmOpoOCTi, Ipudw,
OZHOKJITUHHI TBapuHm (MaJ. 6.5, 2).

Ananramnii y Buraani (hyHKIIOHAJTBHUX 3MiH KJIITHH TiCHO NOB’A3aHi 3i 3Mi-
HaM#u Ha MoJeryJaapHomy piBHi. Hampurmaazn, mpokapiotu, AKi ommHMIMCA B
yMOBaX IIPOMUCJIOBOTO 3a0pyAHEHHS, MOKYTh 3MiHIOBATHM AKTHUBHICTHL CBOIX
(depmenTHUX cucTeM. lle fae 3MOry 3aCBOIOBATH HOBi CHOJYKHU, 3a40BOJIBHAIOYN
cBoi meTabosiuHi moTpebu. 3MiHM B aKTHBHOCTI (hepMEHTIB Jal0Th MOXKJINBICTD

1 Hanpuknazn, y snabopaTOpHHX yMOBaX MOJKHA cIocTepiratu 3a (GopMyBaHHAM
IKTIYTUKOBOI (popMu HerJiepii mpu mepeHeceHHi aMe0o0imHOl (GopMM Y AHUCTUJILOBAHY
BOIY.
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Man. 6.5. Cmopu Ta mucTH — cTazgii cmo-

0 Koo: 1 — cmopa OakTrepiii: a — KiitTuHa y
o cTaHi CIOKOM0; 6 — GararorrapoBa 000JOHKA
o cmopu; 2 — mgo3pijsia 1mucTa AU3eHTEpiiHOL

aMebu i3 yoTHMpMa AgpaMU

MEIIKATH B IIMPIIOMY JianasoHi yMoOB

1 eykapioram. ¥ KiiTmHax 06araToKJIi-

1 2 TUHHUX TBAapUH 3a HECIPUATIUBUX

YMOB MOK€ IIOCHJIIOBATHUCHL iHTEHCHB-

HicTh IIpoleciB MerabosismMy, sMiHOBaTHcA OyaoBa IJIa3MATUYHHX MeMOpaH,

AKi 3a0e3meuyioTh MPOoIeCH TPAHCIIOPTYBAHHA PisHUX HOHIB i CIONYK AK yce-

penuHy KJIITMHU, TaK 1 3 KJIITUHN HA30BHi. ¥ KJIiTMHAX, JIe IepeBaskaTh IIPo-

mecu GiocHHTe3y, 30KpeMa 0iJKiB, Kpallle po3BUHEHAa €HIOIIJIadMaTHYHa CiTKa.
Te came cTocyeThed i KibKocTi pubocoM y KJiTuHi.

3anam’amaemo

ApanTadii Ha KNiITMHHOMY piBHI Hacamnepea NoB’A3aHi 3i 3MiHaMy akTUBHOCTI NPo-
LecCiB NacTUYHOro Ta eHepretTuyHoro obmiHie. Ockinbku GinbLWIiCTe NpoueciB meTa-
Boni3amy B kNiTUHI BigbyBaeTbLCA 3 BUTpaTtaMu eHeprii, OCHOBHVUM HanpsMoM aganTtauin
€ NiaTpMMaHHsA cuHTe3y monekyn AT® Ha piBHi, noTpibHOMY Ans 3abe3neyeHHs yHK-
LiOHYBaHHSA SIK OKPEMUX KINIiTWH, TaK i BCbOro opraHiamy.

YV OaraToKJIITMHHUX OpraHisMiB agamnTarlii Ha KJITHHHOMY PiBHi CIYyT'yIOThH
OCHOBOIO IJisI (DOPMYBAHHSA afganTalliii Ha O0iJbII BUCOKOMY PiBHI opraHisaiii —
TKaHWH, OPraHiB, CHUCTEM OpraHiB i IiJricHOro opraxismy.

Knro4yoei mepmiHu ma noHssmmsi

rigporeHocomMa, CKopoTinunea Bakyons.

1. Aki ocHOBHI HanpsamMK hopmMyBaHHs aganTaudin Ha
KNiITMHHOMY piBHI opraHisaudii? 2. HaBegitb npukna-
On aganTadii, NnoB’si3aHMx 3i 3aMiHamu OygoBu KniTuH. 3. Ak Moxe 3MiHoBaTUCL OygoBa
KNiTUH OQHOKNITUHHMX eyKapioTiB Mig Yyac nepexoay Big aepobHoro Ao aHaepobHOro cno-
coby xntTa? 4. Aki aganTtauii OAHOKNITUHHNX OpPraHi3miB 4akTb 3MOTy NepexnsaTu nepi-
OAMN HecnpuaATNnBMX yMoB? 5. YoMy CKOpOTAMBI Bakyoni npMTaMaHHi Hacamnepes O4HO-
KNITUHHUM MeLLKaHLSaM NpicHMX BogonM? 6. Aki aganTauii noB’A3aHi 3 pyHKUiOHaNbHUMM
3MiHAMW KNiTUH?

lNepesipre 3A06YyTi 3HQHHS

Lo cninbHOro Ta BigAMIHHOrO y hopMyBaHHi aganTtauii ogHOKMI-

ITomipkynre TUHHUX | BaraToKNITUHHUX OPraHi3mis?

§7. ®OPMYBAHHS AAAMTALIA HA OPTAHI3MOBOMY PiBHi
OPTAHI3ALIT

IIpuzadaiime, y domy nojsarae BHUIlla HepBOBa JifAJbHiCcThH. IKUM opraHismam BoHa
npuramanua? Illo take pyukiionanpua cucrema oprauis? Illo Take iHCTUHKTH, YMOBHi
Ta 6e3ymoBHi pediexcu? 1o Take HOpMa peaxIii, oHTOoreHes i (isoremes?

Apanrarii Ha opramismMmoBoMy piBHI cupsaMoBaHi Ha BiAMIOBigHICTH OymIOBU Ta
JKUTTEBUX (DYHKI[IN OPraHi3sMiB cepefoBUINY IXHBOTO MEITKAHHA.

®da3u aganTaliiitHOro NMpoIEeCcy Ha OpPraHiaMoBoMy pPiBHi. ¥ mporeci Gopmy-
BaHHS ajanTalliii Ha opraHisMoBoMy piBHiI (Ha HpuUKJaAi 0araTOKJIITMHHUX
TBApUH) BUIIJIAOTE Tpu (pasu. I[louamrosa a3a amganTaliiifHoro mpoiecy — Ie
3BUKAHHSA OPraHidaMy A0 KOPOTKOUYAaCHOI nii meBHUX YMHHWKiB. Hampukian, y
CCaBIIiB, KOJM BOHU IIOTPAIJISAIOTh B YMOBHU 31 3HUKEHHM BMiCTOM KHCHIO B
armocdepi (AK-0T, B YMOBaX BHCOKOTip’s), pedJeKTOPHO iHTEeHCUDIiKYIOTbhCS
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IVXaJbHI PYXW Ta IIOCUJIOETHCSA KPO-
BOOOIT.

Hacrynra dasa — nepexid do cmiii-
Kol adanmauii — 3AiJiICHIOETBCS 38 YMOB
TPUBAJIOTO BIJIMBY NEBHOTO0 UYWHHHUKA
a00 KOMIIJIEKCHOTO BILIMBY pPiBHHUX
YMHHUKIB. BoHA € (QYHKIIOHATBHOIO |  disjonoriuHi ETonoriuHi [
ajamnrTaiicio, 00 IiJg BIJIMBOM IIEeBHUX
MoApPasHUKiIB B opraHismi Big0yBaioTh-
ca (pisiomoriumi smimm. Apganramiiiai | OHToreHeTWYHi CouianbHi [ —
IpoIlecy MPHU IILOMY MOKYTh 3adilaTu
6y,t_|;b-a1ci piBHi oprawisaiiii opranismy: Maux. 7.1. Knacudixania sunis
KJIITHHY, TKAHUHM, OPraHW, CHCTEMU ajamTamiii Ha OpraHi3MOBOMY piBHI
oprauis.

ITIpu nmbomy MOO6iNMiByoThCS (DYHKITIOHAJBHI cucTeMI, c(pOpMOBAHI pawHiIle,
¥ MOKYTh HacTaBaTu MopQoJoriuni aMiHu oprauiB i cucrem opraHiB. O3HAKOIO
IOCATHEHHS IIEBHOI aJamTarii oprauismy € aKicHO HOBUI MOT0 CTaH, OJd AKOrO
XapaKTepHa MTiABUINEHA CTiHKiCTh MO0 BIJIWBY HECHPUATIUBUX (aKTOpiB Ta
pamioHaJibHe BUTpPavYaHHsA eHeprii.

Knacudikanis aganraniii Ha opramizamoromy pieui. Aganrarii, axi ¢op-
MYIOThCA Ha OpraHidaMoBoMYy piBHiI opramisarii, 3abe3meu4yioTb OTPUMAaAHHS
MOTPiOHMX pecypciB, MalOTh 3MOTY IITPHUCTOCOBYBATHCA 0 3MiH HABKOJUIITHHOTO
cepemoBuIla, e)eKTUBHO 3aXUINATUCS BiJ IPUPOIHUX BOPOTiB, PO3SMHOMKYBATHU-
cs, 3aceyiATH HOBi TepuTopii (Maj. 7.1).

© Mopdoaoriuni aganraimii mos’s3ani 3i smimamu 6ynosu a6o sabapBIeHHS
oprauismiB (mas. 7.2). Ile, HanpuKJan, Taki 3aXuCcHi amamnTallii TBapuH, K

Buawn apanTauin

—{ MopdonoriyHi dinoreHeTUYHi —

Maux. 7.2. Ilpukaagu mopdoJsorivHux aganramnii: 1 — TYIIKaHYUK MaJuil €TUNIeTChbKUi
MaJIONOMITHU# AJA XMMKaKiB Ha TJIi MyCTENbHUX IiCKiB (KPUITU3M); 2 — HEOTPYHHUH
MeTeJUK CKJISHUIA BeJIMKa TOIOoJieBa 30BHiI Harangye ocy (MimMikpisa); 3 — Tpomiunmit
MeTeJIMK KaJjiMa 3 po3npaBieHUMHU Kpuiaamu (a); 3i ckaameHuMu Kpuiaamu (0) BiH Ha-
ragye JUCTOK (Mimesis); 4 — JOBUJIbHI JUCTKY KOMAXOiMHOI POCIMHM HeIleHTeC Hara-
IYIOTb KBITKM IHINIMX pOCJWH, HUMHM BOHA NIPUBAGJIOE CBOiX IKEPTB — KOMaX;
5 — AcCKpaBo 3a0apBJIEHUI KOPAJIOBUM acHij] JeMOHCTPYE, L0 MOTro YKYC MOYKe BUSIBU-
THCs HeGe3ImeuHuM (JeMOHCTPAIlisa)
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KpuntusMm, Mimikpia ta mimesisa. Kpunmuam (Bin rpen. xkpunmoc — npuxosa-
HUM) — 3JaTHICTh opraHisMiB HabyBaTu HMeBHOro 3a0apBJeHHSA, AKe POOUTH iX
HeIoOMiTHHMH a00 MaJOIOMITHMMMU Ha TJIi IpPeaMeTiB HaBKOJIUIIHLOTO CepeIo-
Buma (mau. 7.2, 1). Mimikpia — 3naTHicTh HacaizyBaTu 3a0apBieHHA YU (Hop-
My mobpe 3axullleHUX TBapuH (Maja. 7.2, 2). Mime3ia — CIPOMOKHICTh TBAapUH
y pasi HebGesmeKu HaragyBaTu 3a (opmoro abo 3ab0apBJIeHHAM POCIUHU abo
HeicTiBHI npeameru (masn. 7.2, 3). CBoepinny hopmy mimikpii cmocrepiraiors y
pocsuu. BoHa moJsisirae y BUPOOJIEHHI OKpeMUX MIPUCTOCYBaHb, AKi HAragyoOTh
o3Haku mojenai (man. 7.2, 4). Tak, y medKHX POCJAHH KBIiTKM He MAaiOTh He-
KTapHUKiB, OHAK IIPMUBAOJIIOIOTH 3alM/JII0BAYiB, HAraAyiOUNd KBITKM TapHUX
HEKTapOHOCiiB.

fABuire, Konu 3abapBJeHHs i IOBeAiHKA TBapUH POOJATH IX IOMITHMMH Ha
Il ZOBKiniA, Mae Ha3By demoncmpayisn (Mau. 7.2, 5). Hanpukaazn, ackpaBo
3abapBieHi oTpyiHi (KOJOpaachbKuil JKYK, COHEUKa — iXHA remMoJiMpa mMicTuTh
OTPYIHI crrosryKu) abo KaJoHOCHI (ocu, OK0JIM) KOMaxXy CUTHAJII3YIOTh IOTEH-
IHifiHOMY BOpOry IIPO HeOe3IeuHiCcTh KOHTAKTIB 3 HUMMU.

dizionoriuni aganranii cupsaMoBaHi HA HiATPUMaHHA IOMEOCTa3y OpraHis-
My ¥ moB’si3aHi 3i 3MiHaMu (hYHKI[IOHYBAHHS OKPEMUX OpPraHiB, CUCTEM OPraHiB
abo 3 (opMyBaHHAM (GYHKI[iOHAJIBHUX cHCTEeM. BoHHM 3a0e3MeuyioTh IBUIKY
peaxIiito opraHisMmy Ha 3MiHM Y 30BHIiIITHOMY a00 BHYTPIIIIHBOMY CEPEIOBUIII it
TaK caMo IIBUIKO 3HUKAIOTh, KOJU Aif MTeBHOTO UNHHUKA MPUIHHAETHCA. OTiKe,
disiosoriuni amamrallii Hacammepen IIOB’sA3aHi 31 3MiHaMM iHTEHCHBHOCTI IpO-
meciB meTaboJIisMy: TpaBJIeHHSA, ra3000MiHy, KpoB0o00Oiry, BumijieHHA ToIro. Lle
3ab0esmeuye miaATpUMaHHS CTabiLHOTO O0OMiHY PEUOBMH i TpuBaJie iCHYBaHHS B
3MiHEHMX yMOBaX JOBKIJIJIA, a TAKOMK OJepsKaHHA IIOTOMCTBA.

OuroreHerTuuHi aganraiii cIpAMOBaHi Ha HmiATPUMAaHHSA PiBHOBATM MiXK
opraHidaMaMm’ Ta CEpPeIOBUINEM IXHBOTO MEIIKAHHA Ha Pi3HUX CTAHIAX iHAMBI-
IyaJbHOTO PO3BUTKY. BOHU JaloTh 3MOTY peajiisyBaTH HOPMY aJallTUBHOI pe-
akKIii B ymMoBax, y SKMUX Il HOPMa peakKIlil cKJjaJjacs B IIpoIleci eBOJIIOIii.
Koau BuiuB (haKTOpiB cepemoBuIia Ha 6i0JOTiUHy cucTeMy IIEPEBHUIIYE HOPMY
amaIlTUBHOI peakiiii,cucremMa BTpadae 3JATHICTH M0 agamTalrii.

3anam’amaemo

Hopma adanmueHoi peakyii — Lue Mexi, y sikux 6ionoriyHa cuctema Moxe 3MiHto-
BaTMCA Nig BNnmMBoM chakTopis cepenosuilia 6e3 nopyLueHs i LinicHOCTi Ta 34aTHOCTI
camoperyrnoBaHHS.

Apanranii, moTpiOHi a1 3mificHeHHS OHTOreHe3y (iHIMBiZyaJbHOTO PO3-
BUTKY), MOXKYTH 3aKpiIlJIIOBaTHCh y IIpolieci ic-
TOPUYHOTO PO3BUTKY BuAy (¢dimorenesy). Taxi
dinorenernuni amanmramii GopMyHOTHCA ITPOTA-
rOM KHUTTA O0araTbox IOKOJIiHBL. Ile Hacammepen
apomop®o3u (HAIIPUKJIAL, BUHUKHEHHS BTOPHUH-
HUX AAIEeBUX 000JOHOK y PeITuJIiii, mraxis abo
cCaBIliB, ILJTAIIEHTH y CCaBIIiB, (haza JAJEUYKH Yy
KOMAax, II0 PO3BUBAIOTHCA 3 MOBHUM IE€PETBOPEH-
HAM) Ta igioamamrarii (AK-0T, POBBUTOK SHIIEBO-
ro 3y0a AJs pPos3pisaHHS IMIKApaaynu B AUTUHUYAT |
KPOKOIWJIiB, Uepenax, NTalleHAaT; MaJa. (.3). . .

P El'lronor’iq}l? a;[ar["raui'l' HOB’ﬂ,BaHi 3i 31vziH010 Man.  7.3. slitnesuit syo,

: R ; AKUHN QPOPMYETLCA ¥ 3aPOAKiB
noBeliHKYU 0ocoOuH. Bu mam’ATaere, 0 MOBEAIH- praxis, ane sHUKAE y HOPOC-
Ka TBapuH a0 JIIOAWHY TOB’si3aHa 3 peajilalliel0 Jjmx ocobuH, — mpukiaan ¢i-
iHCTMHKTIB (dAKi CTAHOBIATH COOOI0 JIAHIIOT JIOTEHeTUYHOL ajanranii
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Maxn. 7.4. Ilpukjaapn etosoriuHoi agamrairii:
IPEICTaBHUKM BUINWUX PaKiB — JAHTYCTHU —
3IiHCHIOIOTH MajieKi Mirpaitii, IMIUKYIOUUCH Y
JIOBTi IIEpPEeHTW TaKWUM YWHOM, IO KOYKEH Ha-
CTYIHUH JAHTYCT TOPKAETHCS BYCHUKAMU IIO-
epeqHbOro; OCOOMHU, fAKi TpUMAIOTHCA
ocTaHHiMH, B pasi HebGe3nmeKu NPAMYIOTH IO
XM)KAaKiB 1 BUKJIMKAIOTh aTaKy Ha cebe; 1ie gae
MOKJIMBICTh BUIKUTHU OiJIBIINiN YacTHHI rpymnu
Ta IIPOJOBKUTU Mirpariio

B3a€MOIIOB’ I3aHNX 0€3yMOBHUX pe(ieKciB, CIIPAMOBAHUX Ha 3MiliCHEHHS IIeB-
HOI JKUTTEBOI (PDYHKIIii: IOJIOBaHHSA Ha 3400MY, 3aXUCT Bil BOPOTiB TOIO; MaJ.
7.4) Ta yMOBHUX ped)eKcCiB.

Y noguHU CIIOCTEpiraoTh comiajbHi amamraiii — IIpolecu aKTHBHOIO
IPUCTOCYBaHHA iHAWBiZA IO YMOB COIiaJIbHOTO CEPEOBUINA — CYKYITHOCTI €KO-
HOMIiUHUX, COI[iaJbHUX, HOJITHUUYHUX, IYXOBHUX YMOB iCHyBaHHsA, (hopMyBaH-
HA Ta JisLJIBHOCTI AK OKPeMUX iHAMBiAyyMiB, Tak i coliaJbHUX TI'PYI.

3anam’amaemo

MpucTtocoBaHicTb OyAb-AKOro opraHiamy 10 yMOB CepeoBULLa MELLKaHHSA Jocsra-
€TbCS 3a paxyHOK Uiforo komnnekcy agantadin. Mpu ubomy O CKNagHiwe opraHiso-
BaHi opraHiaMu, TO YACMEHHILWi Ta pi3HOMaHITHIWI iXHi aganTauii.

Knro4oei mepmiHu ma noHsmmsi

KpUNTM3M, MiMIKpis, MiMe3is, HopMa aganTUBHOI peakuii.

lMepesipTe 3A06YTi 3HAHHS 1. Ynm xapakTepusyloTbest apanTauii, siki popmy-

I0TbCS Ha OpraHiaMoBOMY piBHI? 2. Ha ski rpynu
noaiNaATb aganTtauii, npMTaMaHHi pisHMM opraHiamam? 3. Ynum xapakTepusyoTbCa MOp-
donoriyHi aganTauii? HaBegitb npuknagu Takux agantauin. 4. Lo coboto cTtaHoBNATL
disionoriyHi agantadii? 5. LLlo Take HopMma aganTMBHOI peakuii?

Aknin iCHye 3B'A30K MiDXK OHTOr€HEeTMYHUMMK Ta iforeHeTUYHUMHU

ITomipkyvire aganTauigamn?

§8. OCOBAUBOCTI ®OPMYBAHHS AAANTALIN Y AFOAUHU

IIpuzadaiime unuHUKY, AKi 3a0€31€YYIOTH €BOJIIONiI0 PidHUX Ipyn opranismis. o
XapaKTepHO [JiA mporeciB acuMinanii ta gucuminamnii? o Take rimoramamo-rimodi-
3apHa cucrteMa, pyHKIioHaabHiI cuctemu? IIlo Take aganTWBHUM IOTEHIIiaJ Ta amall-
TuBHa HopMa? SKi GyHKIiI aBTOHOMHOI (BereTaTUBHOI) HEPBOBOI cucTeMu?

Ocob6muBocTi aganTaniiuux mporecis aoguau. JliloguHa € icToToio 6iocoIri-
asbHOI0. PymrifiHuMuy custamu ii eBoJtionii Oysiu He TibKU 6iOJIOTiYHI YMHHUKA
(crragxoBa MiHJIMBICTD, MPpUPOAHUIT 100ip, i30Alisa, monyasifiai xBui, gpeiid
TreHiB), a U comianabHi (icHyBaHHS B cOIliymMi — opraHisoBaHOMY KOJIEKTUBI
JIomeli, TPYyAOBa IiAJbHICTH, UJeHOpo3miibHa MoBa). Came Iie I 3yMOBIIO
0co0JMBOCTI (hopMyBaHHA aganTalii JionuHu. BoHa Mae IIPHUCTOCOBYBATUCH AK
o mii mpupoAHMX YMHHUKIB (HeBHUU TeMHOepaTypHUil i CBITJIOBUI PeXUM,
BILJIMB BOJIOT'OCTi, PiSHUX BUJiB TBAPUH i POCJMH, IO OTOYYIOTH JIOAUHY TOIIO),
Tax i 40 comiaJbHMX.

Apanranii gognau GOPMYIOTHCS 3a YUaCTi PEryJsaTOPHUX CHUCTEM — HepBO-
BOI Ta eHJJOKPUHHOI. 3aBAAKYU IXHill B3aeMOAil peryJIaTOpHI MeXaHi3MU CTAIOTh
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Maux. 8.1. IIpukaanu eKCTpEMaJIbHUX YMOB, IO AKUX aJAalNTyETHCS OPTaHI3M JIOJUHU:
mig gac cxomkeHHs B ropu (1); omamyBaHHA KocMocy (2) Ta MOPChKUX IIuouH (3)

e(eKTUBHIMIUMY, Y HEPBOBill cUCTeMi HiBUMIYETHCA CHUJIA 1 PYXJIUBICTH IIPO-
1meciB 30yI:KeHHsA Ta raJbMyBaHHS, 110 Ja€ MOKJIUBICTH IIBUAIIE pearyBaTu Ha
3MiHN, AKi BigOyBailoThCsA B B30BHIIIHLOMY Ta BHYTPIIIIHBOMY CEPEIOBUIIII.
Omxe, amamrallii 3abes3mneuyloTh AWHAMIUHY piBHOBary MisK opramismMoMm Ta
HaBKOJUIIHIM cepefoBuilieM. AuJie, AOCTiI:Kyouum 0cOOJUBOCTI (hopMyBaHHSA
amamTalii 10 PiBHMX E€KCTPeMaJIbHUX yMOB (KOCMidHi mOJLOTH, epe0yBaHHSA
B yMOBax BHCOKOTIp’s, paiioHax BeleHHsA 00MOBMX [Miil, 3aHYpPeHHS Ha 3HAYHI
rnbuHY ToIro) (MaJ. 8.1), caig TaKoK OI[iHIOBATH PUSHUKHU HAIIEBHUX HETaTHB-
HUX HACJiIKiB.

EdexrTuBHicTs amamnTariii 1o TpuBaJioro nepeOyBaHHA B HECIPUATIUBUX
yMOBaX 3aJIe:KUTH BiJ iHAWBiAyaJbHUX OCOOJMBOCTEHM OpraHismy, sSKi BHU3Ha-
YalOThCA CIaZKOBO. 3p03yMiJjIo, 1110 KOPiHHE HAaCeJIeHHS PalioHiB 3 HECHPUATIN-
BUMU YMOBaMHU iCHYBaHHSA ajaliTOBaHe 0 HUX Kpallle, HiK HeKopiHHe (MaJl.
8.2). V KopiHHMX MEIIKaHIIiB — aOOpUTeHiB — YHACJIiJOK TPUBAJIOI agamnTalliii-
HOI eBoJIOIil (hopMyIOThCA pidHOMAaHITHI HE0O0OPOTHI mpucTocyBaHHA — 6ioxi-
miunmi, mopdosoriuni, ¢isiosoriuni, etosmoriumi. Hanpukiaan, mepebyBatu Ha
MaKCHUMaJIbHUX BHCOTaX HaJ PiBHEM MOpPSA aJbIIiHICTH MOKYTH JIUIIIE 3aCTOCO-
Byloum creriajabHi guxanabHi nmpuaagu. o Bucotu 2000 M Hax piBHeM Mops
(izgiosoriuni GyHKIII opraniaMmy JIOAVHU 3MIiHIOIOTHCS HE3HAYHO, TOA1I AK Ha
Bucotri moHanx 4000 m ixHi 3mMiHM cratorh momiTHuMuU. Ajsie B Tuberi € opHi
IinaHKu, posTamroBaHi Ha BucoTi 4500 M Hajn piBHeM Mops, B Aumax (IliBgen-
Ha AMepuKa) AesaKi mocejieHHS KOPIiHHOrO HaceJIeHHSA TPAMJISIOThCA HAa BUCOTI
nouany 5000 m (BBasKaloTh, IO Ile TPaHMUYHA BUCOTA, HA AKIA MoKe KUTU
aoauHa) (MaJj. 8.2). YHacaioK MOopyIIeHHs afanTallilHuX HpOoIleciB BUHUKAE
cTtaH de3adanmayii (Bix smaT. de3 — BincyTHicTh Ta adanmayio — IPUCTOCYBaH-
Hs). BiH MoKe CIPUUYMHUTH POSBUTOK PIBHUX ITATOJIOTIYHUX CTAaHIiB i XBOpOO
(HampuKJIazd, ripcbKoi XBOpOOU B yMOBAaX BUCOKOTIp’s).

Mau. 8.2. KopinHe HaceJeHHs, IPUCTOCOBAHE O MEIIIKAHHSA B eKCTPEMAJBLHUX YMOBAX:

1 — Bucokorip’a Aun; 2 — MeIIKaHIIi MycTejJb; 3 — MEIIKaHIIi MOPCHKOI'0 y30epesKiKA —

mipHAJBHUKY 3a IIepJaMUu MOYKYTh 3aTpUMyBaTu AuxaHHA Ha 20 XB i 3aHypIOBaTHCS Ha
rubuny 10 30 m
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Jltonuui BaacTUBUII BUCOKUII aJalTUBHUM IIOTEHIIiaJ, OCKiJIbKHU OiJIBIIiCTH
II BasKJIMBUX KUTTEBUX (PYHKIIINI Mae cBOEpimHUI pyHKuionanbHul pe3epe.
ITe spaTHicTh OKpeMmX opraniB, ixHiX cmcrtem ab6o IisicHOTO oOpraHiamy
GYHKI[IOHYBaTH B IIEBHUX YMOBaX 3 MiHiMaJbHUM HAIIPYKEHHAM PETyIATOPHUX
MeXaHi3MiB i BUTpaTaMu eHepreTUYHNX PecypciB, AKi HAOIMIKYIOTHCA OO YMOB
(disiosoriumoro cnokoo. Tomy B pasi moTpedu (HanmpukJjaam, 3a HECHPUATIUBUX
YMOB) OpraHu KPOBOHOCHOI, INXAaJbHOI, BUJIIBHOI CICTEM TOIIIO MOKYThH 3HAUHO
OiZBUINYBAaTH CBOIO (YHKIIIOHAJBHY aKTuBHicTh. lle mocuiare amanTuBHI
MOKJIMBOCTI OpraHismy.

8a6py/:[HeHHﬂ Ta CIIOTBOPEHHHA JOBKiJIJIsI HEraTMBHO BILJIMBAIOTH Ha Misljib-
HiCTh PiBHMX CHCTEeM OpraHiB, HacaMIlepeJ HEpPBOBOI Ta iMyHHOI, Big AKHX
3aJIeKUTh NiATpUMaHHA romeocrtasdy. IlopyIllieHHsa roMeocTasy CIPUUYUHAE Pis-
HOMAaHiTHI 3axBoproBaHHsS JOAuUHN. Tomy, 11106 3amobirTH IIMM 3aXBOPIOBAH-
HAM, JIOAMHA MYCUTH aJallTyBaTHUCA OO Ail aHTPONOTreHHUX UMHHUKIB. Y MeIl-
KaHIIiB 3a0pyJHEHUX TEPUTOPil POS3IIMPIOETLCA Mialla30oH HOPMH aJallTHBHOI
peakirii (muB. c. 24).

Ilpore, mpucTocoByHOUMCH 0 HECHPUATIMBUX YMOB MENIKAHHSA, JIIOAWHA
3HAUHO HAIIPYIKY€E CBOI aJalTalliiHi MexaHi3sMu, 10 BUCHAXKYE (PYHKIIIOHAJIbHI
pesepBu I 3HUIKYE aJamnTalliiiHi MOXKJIMBOCTI opraHismy.

Oco0auBOCTI amanramii JIOOMHU 00 COLiaJbHUX YMHHMKIB. Anmanrarii mo
COIiaJIbHMX YMHHUKIB (hOPMYIOThCA 32 PAXYHOK YMiHHSA aHAJIi3yBaTU IMOTOYHI
coliaJgbHi cuTryariii, ycBimoMJIIOoBaTH BJIACHI MOXKJMBOCTI B HUX, KepyBaTHu
CBO€IO IIOBEJiHKOIO BiAIIOBiZHO OO TOJIOBHHX IIijJIell AiAJbHOCTi. BOHU TarkoK
TIOB’sI3aHi 3 afjanTaliaMuy 10 MEITKaHHS B MiCBKOMY a00 CiTbChbKOMY CEpelOBU-
I1i, [0 pisHMX BUAIB mpodeciiinol AifgabHOCTI TOIIIO.

Ina ncuxiunoi adanmayii xapaKTepHO Te, IO PeryJIATOPHI MexaHisMu
MOYMHAIOTh MiATH Y3TOIKEeHO, eKOHOMHO, TOOTO 3 MiHiMa/JIbHUMHU BUTpPaTaMu
eHeprii, 0e3 3HAYHOTO HEPBOBO-IICUXIYHOTO HATIPYKEHHA (CTAH IICUXOJIOTiTHOTO
koMmdopry). Ile mae amory mocaratu mocTaBJeHOI MeTH U 3aJ0BOJILHATU CBOI
aKTyaJbHi moTpebu 0e3 MIKOAM IJIs ICUXIUHOro Ta ()i3MUHOr0o 3JI0POB’d.

EdexTusuocTi cormiaabuoi agamraiiii crpusic po3poOJieHHS METOLIB IIiJBHU-
IIeHHs Po3yMOBOI Ta (ismuHOI mpalesgaTHOCTi, mpodeciiHuX 3HAHL i HaBU-
YOK, paIlioHaJIbHOI opraHisaiiii HaBYaJIbHOTO I TPYZOBOTrO IIPOIIECiB.

OcobauBocTi amanmraimiii 10 HaBYaabHOTO Tpoiecy. Ilepiom maBuaHHA y
IIKOJIi Ma€ 3aKJacTy aJalTalliliHi OCHOBM IJIs HOHAJBIIIOrO HaBUAHHS Y Pis-
HUX 3aKJiamax i npodeciiinoi misibHOCTI.

3anam’amaemo

ApanTauisMm 0o HaB4YanbHOro MPOLECY €: YHUKHEHHS NepeBTOMM, MiABULLEHHSA
CTIMKOCTI opraHiamy 4o Aii HeCnpUATANBUX YNHHUKIB AOBKINNA, MO3UTUBHI eMouil, YiT-
KU pUTM JOOOBOI aKTUBHOCTI, perynsapHi 3aHATTS (Di3UYHO KyNbTYpOIO Ta CNOPTOM.
KpuTepiamun agantauii yyHiB 4O HaBYaHHA € 34aTHICTb aAeKBaTHO NOBOAMTUCS B KO-
NEeKTUBI, 3 PO3YMIHHAM CTaBUTUCSA 0O BMMOT YYMTENiB, YMIHHSA YCMILUHO 3acCBOKBATU
HaByanbHUN MaTepian.

Ilpeapgamnrariero 1o HaBYAJIBLHOTO IPOIECY MOYKE CTAaTH BiABimaHHA pisHOMA-
HITHUX OOIIKIiJILHUX 3aKJAJiB OCBiTH, PO3BUBAJbHUX IEeHTPiB Tomro. ITocTamar-
Talli€l0 € HaBUYKU CAMOOCBiITH, KPDUTUYHOT'O MUCJIEHHS, YMiHHA IIpaIjfoBaTu B
KOMAaH/Ii.

BaxxauBuMm acmexkToM Ilepiony HaBUaHHS B 3araJbHOOCBITHIX HaBUAJIbHUX
3akJanmax € npogeciiina opienmauyis yuuiB. Ile € samopykoro MaiGyTHBOI
ycminraoi mpodeciiinol misiIbHOCTI Ta BMCOKOI IIpaIlle3gaTHOCTi, JOCATHEHHS
ycuixiB y JOPOCJIOMY KUTTi.
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Apmanranii mdoguHEM 10 mpodeciiiHol
MiANBHOCTI 3aUinaloTh Pi3HI KOMIIOHEH-
Tu: (pisiosoriuHi, 0coOGHCTICHO-IICMXOJIO-
riuni, moBeAiHKOBi Ta comiaabpHi. Bu BiKe
3HaETe, IO € JBa OCHOBHI THIIM IIpaIli:
(¢isuuna Ta posymona (Maj. 8.3), xoua B
CYy4YacHUX yMOBaxX TaKWHA MOAIJI IOCUTH
ymoBHUM. I'oIoBHUII ceHC amamTalliii go
TIEBHOTO BUAY TPYIOBOI AisgJabHOCTI — 30e-
peXeHHA Ta IOJININeHHA npaye3dam-
Hocmi — TOTEHI[iINHOI MOKJINBOCTi BUKO-
HYBaTH MaKCHUMAJbHY KiJbKicTh poboTHu
3a IIeBHUH BiApisoK uacy 0es3 IMKOAW IJIs
BJIACHOI'O 3I0POB’A.

PiBenp mpalesgaTHOCTI 3aJIe;KUTL Bif
HU3KYW YNHHUKIB, TAKUX AK iHIUBiTyaJIb-
Hi MOYKJIMBOCTI JIIOGUHU, CTAH 30POB’d,
HaBUYKM, HAOyTi mig uac HaBuaHHSA abo
TPYAOBOI AiAJIBHOCTI TOIIO.

PosymoBa mpaiis Mae ¢cBOi 0cO0JIMBOCTL
Mas. 8.3. Buam Tpyzosoi miampmocri NOPIBHSHO 3 QiswdHOM0. Basknusy posb y
mopuam: 1 — diswuma mpans; 2 — po- HIM  BiAirparoTs BigmosizHi 3Ai6HOCTI:

3yMOBa IpAaIsa mam’sAThb, yBara, eMorii Toifo. ¥ mpoiieci
po3yMOBOi  mpari JOAMHA TOBUHHA

cpuiiMaTy ¥ 3amaM’ATOBYBaTH BeJauWKi obcaru indopmarii, o6pobaaru ii i
nmpuiiMaty mOTPiOHI pimmeHHs. 3aBASKK BiAIOBIZHMM TpPeHYBAaHHAM JIIOAWHA
MOJKe MOJIIIIyBaTu IaM’aTh, KOHIIEHTPYBATH yBary Ha HOTPiOHiil iHdopmarrii.

Ilig wac po3yMoBOi Ipalli aganTUBHUI XapaKTep MAOTh 3MiHM OiAJTbHOCTI
HEpPBOBOI CHCTEMM, TaKi AK mporecu 30yI:KeHHsA Ta TaJbMyBaHHA. BoHu, y
CBOIO UEPI'y, BILIMBAIOTh HA QYHKITIOHYBaHHS iHIITUX CUCTEM OPTaHiB i PyHKITiO-
HaabpHUX cucteM. Iliciia 3aBepilleHHsS PO3yMOBOI mpailli 30ymKeHHS HEePBOBUX
IeHTPiB, mOB’sA3aHUX 3i smificmeHHAM mpodeciiimoi misgabHOCTI, IIOBHICTIO He
3racae, TPUBAae CTOMJEHHSA HepBOBOI cuctemu. Tomy posymoBa poboTa, AKa
CYIIPOBOIKYETHCA HEPBOBO-€MOIIIHIM HAIIPYKEHHAM, IIOTPeOye IepioguuHoro
posciabyieHHA — pejakcallii: mepeGyBaHHA Ha IIPUPOIi, BiABiAyBaHHS KOHIIED-
TiB, cIeKTakKJiB Toiro. OTHUM 3 METOHiB IIiABUINEHHS PO3YMOBOI Ipalie3jarT-
HOCTi € ayTOreHHe TPeHYBaHHSA, IO CYIPOBOMMKYETHCA BiAIIOBiIHOIO MY3UKOIO
Ta KOJIbOPOBOIO IaMOIO.

?l Aymozenne mpeny6anHnsa — MCUXOTepalNeBTMYHA METOAMKA, CIPAMOBA-

Ha HA Bi/THOBJIEHHA PiBHOBATrH B JislJIHOCTI HEPBOBOI CMCTEeMM, IIOPYyIIe-
Hill yHacCJIiTOK cTpecy, Ta iHIINX CHCTEM OpraHiB, fKi 3a0e3meuylOTh roMeo-
cTa3 opraHismy.

PosyMmoBa mpalisi 4acTo CyIpOBOMKYETHCS TiMOAWHAMIEI0D — HUBBKOIO PYXO-
BOIO aKTuBHicTIO. ToMy IIpoTsroM poOoYoro OHS IMOTPiIOHO BJIAINITOBYBATH IIEepi-
OOWYHI KOPOTKOYACHi IlepepBU OJid (pismuuHmMX BIpaB. ¥ pasi ¢ismumoi mpairi
MaioTh OyTH OpraHisoBaHi IIepepBH [Jis IIACHBHOTO BiAmouwHKY. Maemo mam’s-
TaTu, 110 BaKJIMBOIO aJalTaIli€lo A0 3AiMCHEHHS OyAb-AKOI HAIIPYsKEHOI TPYHO-
BOI MisITLHOCTiI € IIOBHOIIIHHUII COH, AKHI Ma€ TPUBATH He MeEHINe AK 8 rop
monobu. Ilix wac cHy BimHOBIIOIOTHECA (PYHKIIOHAJIBHI pe3epBu OpraHiaMmy.

BaxxkauBum ereMeHTOM amalTallii [0 TPYAOBOI AisJBLHOCTI € HABUUYKHU CIIiB-
mpari 3 iHIMUMM YjJeHaMu TPYAOBOTO KOJIeKTuBY. I[y:Ke TocTpoio mpobiema
amamrTallii OfHMX UYJIEHiB TPYZOBOTO KOJEKTUBY MO iHIIKUX IIOCTAE Y BUIIaJKAaX,
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Maux. 8.4. 1. Vkpainceka anrapkTuuna crauiis im. B.I. Bepragcskoro; 2. KocmonasTu
Ha KOoCMiuHil cTaHIii

KOJIX JIIOJU Ha TPUBAJIUKI YaC OMUHAIOTHCA B OOMEXKEeHOMY IPOCTOpPi I BUMYyIIe-
Hi MOCTifHO KOHTAKTYBATU OAWH 3 ONHUM (TpUBaJe IJIaBAHHSA HA Kopabii um
IMOJBOTH B KOCMOC, €KCIIeAUIlii y BUCOKOTip’d, B AHTApKTHUAY TOIO; MaJ. 8.4).
g aganrarmii 10 TaKUX CUTyaIiil BaKJIMBO MaTH HAaBUYKU CTBOPEHHS CIIPU-
ATJIMBOIO IICHUXOJOTIYHOro KJimary.

3anam’amaemo

ApanTauii 4o TpyaoBOi AiSNbHOCTI Hacamnepea MatoTb OyTU CnpsIMOBaHi Ha ycy-
HEHHS XPOHIYHOro HEPBOBO-EMOLIIMHOIO HanNpy>XeHHH Ta NiATPMMaHHSA BUCOKOTO PiBHSA
npauesgaTtHocTi. ToMmy TpygoBa AisnbHICTb | HABYanNbHWI NpoLEeCc MalTb OpPraHi3oBy-
BaTUCS 3 ypaxyBaHHAM BiKOBUX i Gi3iONOriYHNX MOXIMBOCTEN NIOANHN.

Apanrorenu. IligzBumniyBaTu 3gaTHICTL opraHisMy JOAUHU 10 (hOPMYyBaHHS
amamTalliii MOKHA 3a JOIIOMOTOI0 adanmozerié (Big jat. adanmayio — IPUCTO-
CyBaHHJA Ta rpell. zenoc — pin) (mai. 8.5). Ili ¢papmakosioriuni npemnapaTu, Tpo-
HUKAIO4YM BCEpeAUHY KJITHH, aKTUBi3yIOTH IIpoliecu MeTabosaismy. 3aBAaKu
IIbOMY IIiABUIYETHCA Ipalles3faTHiCTh (AK GisnyHa, Tak i podymoBa), iMmyHirTerT,
CTiliKicTh IO cTpecy, alleTUT, 3HUMKYETHCA CTOMJIIOBAHICTD.

ApanToreHn MOXKYTh OyTHM POCJIMHHOTO (CTBOPEHi HAa OCHOBI JIMMOHHUKY
KUTANChKOI0, JKEHBIIIEHIO, POMiOJN POXKEBOI, exiHallel IypIrypoBoi, eleyTepo-
KOKY TOIII0) i TBAPUHHOIO (IK-OT, alliJlaK — HOPOAYKT KUTTEMisIILHOCTI Memo-
HOCHUX 0M:KijT). 3acTOCOBYBaTH aJallTOTEHU CJiJ 00epeskHO, JINIIe 3a PEeKOMEH-
maiiaMu JiKapiB, a0 YHUKHYTH Hepefo3yBaHHS Ta MOGIYHUX e(eKTiB.

Maua. 8.5. Pocaunu, AKi BUABIAIOTH aJallTOreHHI BJIacTUBOCTi: 1 — eJIeyTepPOKOK;
2 — IMMOHHUK KUTalChbKUI; 3 — exiHalea mypuypoBa; 4 — pomiosa pokeBa
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3anam’amaemo

Y xogHOMY pasi K aganTtoreHn He MOXXHa 3acTOCOBYBaTW npenapaTu, AKi BigHO-
CATb A0 OOMNiHrY (PE€YOBUHM, L0 TUMYACOBO LUTYYHO NOCUITIOTL Gi3nyHy abo NcnxivyHy
aKTMBHICTb opraHiamy) abo HapkoTu4HMX 3acobiB. Taki npenapat MOXyTb 3aBaaTu
HEenonpaBHOI LUKOAM OPraHiaMOBi NIOAMHW: CNPUYMHUTK iHBaNigHicTb abo HaBiTb
CMepTb. BxxmBaHHS HapKOTUYHUX NpenapaTiB 3ab0pOHEHO 3aKOHOM, @ AOMIHIY — MiX-
HapOAHWMW CMOPTUBHMUMM OpraHizauigsmMu (CNOPTCMEHIB, L0 BXUBAKTb AOMIHT, OYiKye
TpuBana, a iHogi — goBiYHa AuckBanidikauis).

Knro4yoei mepmiHu ma noHssmmsi

AesaganTtauis, @yHKLiOHanbHi pe3epBu opraHiamy, aganTueHa Hopma, NcuxivyHa aganTta-
Lis, ayToreHHe TpeHyBaHHS, afanToreHu.

1. Ake 3HavyeHHs ONA CcyyacHOl MAUHM MakTb
apanTauii go aii 6ionoriyHnx 1 couianbHUX YMHHU-
kiB? 2. LLlo Take gesapganTtauisa? 3. Aka ponb yHKLIOHANbHMX pe3epBiB opraHiamy y gop-
MyBaHHi agantauin? 4. Aki ocobnmMBocCTi aganTtauin Ao HaB4aHHA y wkoni? Wo moxe
cTaTv npeaganTauieto 4o chniBnpaui y WKinbHOMY KonekTusi? 5. Ha3BiTe agantadii noam-
HW 00 34iNCHEHHS goi3NYHOI Ta po3yMOBOI npadi. 6. Yomy agantorenu cnig BxuBaTtn obe-
PEXHO 1 TiNbKM 32 pekoMeHaauiamu daxisuis?

lepesipTe 3A006yTi 3HQHHS

Yomy B CTBOpEHHi aganTMBHOI HOPMM MPOBiAHA POfb HANEXWUTb

HOM'pKy”Te reTeposerTaM?

3 ponomoroto B4MTENSA ab0 BUMTENBKM CNPobynTe BU3HAUNTH
Teopue 3aBAGHHS CBOK CXMWMbHICTb OO TOrO0 4uM iHWOro Buay npodecinHol

OissNIbHOCTI.

§9. ®OPMYBAHHSA AAANTALIN HA NONYAIUINHO-BUAOBOMY PiBHI
OPTAHI3ALIT

IIpuzadaiime ocHOBHi cucreMaTuuHi oguHUIi, AKi 3acTOCOBYIOTH y KJacudikamii
pocanH i TBapuH. Illo Take MiKpoeBoOJIIONisA, BUJOYTBOPEHH A, MaKPOEBOJIOIiA, aJall-
TUBHUN DOTEHIIiaj, aganTusaa HopMma? Aki popmu nmpupomguoro nobopy Bu 3uaere? ki
ajieIi Ha3WBAIOTh JIeTAJILHUMU Ta CY6JIETaJIbHI/IMI/I, Z[OMiHaHTHI/IMI/I Ta peHeCI/IBHI/IMI/I?
I_HO CTBEPOXKYE 3aKOH OHTI/IMyMy?

@opmyBaHHA aganTaiii Ha momyadniiinomy pieai. Bux ak ocobsuBa 6io-
JIoTiuHa cucTeMa CKJAJAEThCSA 3 KOMILJIEKCY GioJIOTiYHMX CHUCTEeM HUIKYOTO PiB-
HS — MONYJIAIi#, MoHaliMeHIIIe xoua 6 3 omHiel (1ie, HAITPUKJIAJ, CIIOCTEPiraoTh
y BUIiB-eHAeMiKiB, TOOTO BHAiB, AKi MaioTh oOMe)xkeHHH apeas; maju. 9.1, 1).
Tomy momysArii posraAagaoTh AK CTPYKTYPHO-QYHKI[IOHAJBbHI ONMHUIIL BUIY.
3 MOTJIALY €BOJIIOIIHOI0 BUEHHS MOIYJIAINil € OJMHUIAMY eBOJIoIlii, 60 B HUX
BiiOyBalOThCA eJieMeHTapHi MiKpPOEBOJIOIiliHI mpolecH (CIagKoBa MiHJIMBICTB,
iosAnia, monyaAIiiiHi XBUJIi, Apeid reHiB, mMpupogHUHA A06Ip), 3AATHI BILJIU-
BaTU Ha reHOMOH MOMYJIAITiN.

Te, 1110 BUJ CKJIAJAEThCA i3 CHCTeMU IIOMYJIAIil, OB’ I3aHO 3 TUM, II[0 OIITHU-
MaJIbHi yMOBUW iCHYBaHHA HEPiBHOMIpHO TOIIWPEHiI HA TepuTopii, AKYy BiH
s3aiimae. Hanmpukian, BuBipka 3Buuaiina (maj. 9.1, 2) mommpena Ha TepuTopii
Bciei €Bpasii, aje melKae Juilie B AepeBHUX yrpyIloBaHHAX (JIicax, Jricomap-
KaX, MiCBKUX ITapKaX TOII0), AKi PO3AiJieHi iHIMUMU POCIMHHUMU YI'PYIIOBAH-
HAMU, TOpaMu, piukaMu ToIino. Barato BUAiB POCJINH, IPUCTOCOBAHUX IO 3POC-
TaHHA Ha 60JI0TaX, AK-OT c()arHOBI MOXH, BiICYTHI B iHIIMX DPOCIMHHUX YTPYy-
MOBaHHAX, AKi Ix posginsiors. OTiKe, 110 Pi3HOMAaHITHIiIII yMOBHU icHyBaHHSI,
IO SIKUX aJallTOBAHUU BUM, TO OiJIbIlle ¥ YMCJO HOIIYJAIilN, 3 SKMUX BiH CKJa-
IaeTbesd.
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Man. 9.1. 1. Crinak mimaHuii — eHAeMiK HiBAeHHO-3axXigHOI YacTMHHU YKpaiHu, BUI
crmerniaJrizoBaHuil [0 MiA3eMHOro CIoco0y xutrsa. 2. BusBipka sBuuaiina Mae IIHPOKUI
apeaJt

Yci ocobuHM IIEBHOTO BUAY MAalOTh HMOHiOHM!II reHOM. AJje reHOG(OHI PisHUX
TIOIYJIAIIiN MOKe BigpisHaTHCS 3a HabopoM ajenbHuX redmis. HasiTh aKIo
MOMyJAIiAM IpPUTAMaHHHUUN MOAi0HMiT Habip ajesiB, OKpeMi aJeJbHi reHu
MOYKYTh TPAIIJISATUCS 3 PiSHOIO YACTOTOIO0, Pi3HOI0 MOKe OyTH i1 YacTKa TOMO3U-
roT i rereposuror. PisHi ajesi meBHOTo reHa MOKYTh BU3HAUATH Pi3HY agaIlTo-
BaHICTH O YMOB CE€pPEOBUIA, TOMY i 3arajibHa IIPUCTOCOBAHICTh PiBHUX TOIIY-
JISIi IIeBHOT'O BUAY MOXKe OYyTH HeOJHaKOBOIO.

AanTuBHUI IMOTEHI[iaJ MOIMYyJAIil TMM BUINMWI, UMM pPisHOMAaHiTHiImmir ii
rerodoHa. ToOTo 110 GisbIlla KiMBbKiCTh aJiesliB pisHMX TreHiB i 110 uvacrimre B
reHO(OH i TPAILIATUMYTHCS ajielli, IKi 3a0e3meuyoTh Kpallly IPHUCTOCOBAHICTD
ocobmH, TO GijbIlle IMTAHCIB y TaKol MOMyaAIllil BUKUBATH 3a 3MiH YMOB icHY-
BaHHS, 3aCeJSATH HOBi cepeoBUINA i IIOBHiIlle BUKOPUCTOBYBATU iXHi pecypcu.

¥ mportieci eBosrorii y Kpaiile aJalTOBAHUX OCOOMH OiJbIlle IIAHCIB BUIKUTHU
W 3aJIUINUTU IJIONIOUMX HANIaAKiB, AKMM BOHM HEPEemaioTh ajeJbHi IeHu, II10
3a0e3meuyoTh TaKy agantoBaHicTh. IIIKigamBi perecuBHi ajsesi TpuBaIuii vac
MOXKYTh 3aJIMINATUCh Y HOIMYJISAIil B TeTePO3UTroT i He IPOABJIATUCA Y (DEHOTHITI.

3anam’'amaemo

CyKkynHicTb WKignnBmMx (netanbHUX i cybnetanbHMX) anenbHUX reHis y reHooHai
nonynsuii, siKi 3HWXKYOTb 11 3aranbHy NPUCTOCOBAHICTb, HA3MBaKOTb 2eHeMUYHUM mSi-
2apem. [Nepexoasaym B roMO3UIOTHWUIA CTaH, Taki aneni 3HWXyTb aganToBaHIiCTb 0CO-
OvH. HaTomicTb 3poCTaHHA B nonynsuii 4acTku Kpalie NpMCTOCOBAHUX FeHOTUNIB i,
BiANOBIAHO, EHOTMMIB CNpUSE NOMIMNWEHHIO aganToBaHOCTI nonynaAuii Ak LinicHoi 6io-
NOriYHOI cucTemu.

3aJeKHO Bifl TOro, UM (pOPMYIOThCA amallTallii IpPoOTAroM iHAMBiZyaJIbHOTO
PO3BUTKY OKpemoi ocobmum (ii oHTOreHesdy) ab0 iCTOPMYHOTO PO3BUTKY BUAY
(ftoro disorenesy), iX HOmiJIAIOTHL Ha ABi Ipynu: iHAMBiAyaJbHI Ta MOIYJIAIIili-
HO-BuzoBi. Indueidyanvni adanmayii GOpMYIOTHCA HTPOTATOM OHTOIEHE3Y.
Hanpuknan, y noxibEMX yMOBax y PiB8HMX OCOOMH TBAapWH MOKYTh BUHUKATU
pisHi ymoBHIi pediekcu. Tak, y cTpeCcOBUX CUTyalliAX y PiSHUX OCOOMH TBapWH
abo JOOUHM MOKHA CIIOCTepiraTw pisHi peakiiii: y BigmoBiazb Ha 3arposy B
ONHUX OCOOWH CIIOCTEPiraloTh peakKIlii 3aXWCTy, MOCHUJIEHHS arpecuBHOI ITOBe-
OiHKY, B iHIIUX — peakIiito Breui (npuzadaiime, AKi iCHYIOTH afalTHUBHI cTpa-
Terii opraHiamisn).

HOpyra rpyma aganrtamiii — nonynayiliino-6udosi, chopMOBaHI IPOTATOM
icHyBaHHS OKPEMUX HOMYJAIil a6o icropuuHoro po3BuTKy Buay. 1{i aganrarii
CIIaKOBO B3aKpiIlJIeHi Ha MOJEKYJIAPHO-TeHeTUUYHOMY piBHi. ¥ TBapuH Taki
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amamrallii 3auinarmTh AK OKPEMi CMCTEMHU OpraHiB, Tak i GyHKIIiOHAJBHI cUcTe-
Mu. BoHn Hacamiepes NoB’sA3aHi 3 peryJasaTOPHIMHU CHCTEMaMI OPradisMy: Hep-
BOBOIO Ta €HIOKPUHHOIO. AmanTrarlii cmouarky ¢GopMyIOTHCA B OKPEMUX OCOOUH
i JiuITie 3rOAOM MOIIMPIOIOTHCA B MOMYJAIil. BUHUKHYBIIIN B OKPEMUX IIOITYJIA-
ifgX IEeBHOr0o BUAY, V¥ KOHKPETHUX yMOBaXxX HOro iCHyBaHHSA, TaKi amanraii,
110 MalOTh IepeBary B IIMX yMOBaX, 3TOJIOM MOMKYTh IOIIMPIOBATHCH i B iHIIIHX
OOIIYJIAIIAX, 3aKPIILIIOIOUNCEh ¥ IIPOIeCi eBOJIIOIlil Ha BUAOBOMY PiBHI.

TaxuMm umHOM, Y IIPOIlECi eBOJIIOIil B OopraHiaMiB meBHOro BUAY (OPMYETHCS
CBili adanmueéHulli kKomniexc — OITHMAJbHE MOECTHAHHA MOP(OJIOTiUHUX,
(diziogoriunux, MOBETiHKOBUX Ta €KOJIOTIYHMX O0COOJUBOCTEH TOMYJAIii, 10
MOTIOBHIOKOTHh OJHA OMHY i CIPHUAIOTH OiJbII YCHiNIHOMY PO3MHOKE€HHIO Ta
nomupeHHo ocodouH. Kpim Toro, Takumii aganTUBHUI KOMILJIIEKC 3a0e3mneuye
CTaH PiBHOBAru 3 YyMOBaMU CEPEJOBUIINA MEITKAaHHA.

Apanranii Ha TOMYJAAIIHHOMY DPiBHI TaKOXK CIIPAMOBAaHI Ha HiATPUMAaHHSA
romeoctasdy. I'omeocmas nonyaayii nop’s3aHuil He TinbKU 31 30eperkeHHAM U
3POCTAHHAM il UMCEJLHOCTi, a i 3 MiATPUMAHHAM I'YCTOTH IIOIYJIAIil Ha ONTH-
MaJbLHOMY IJISI JaHOTO cepenoBuina piBHi. Ha migTpmMaHHsS romeocrasy IIOIY-
JAil BIJIMBAIOTH K abioTwuHi pakTopw, Tak i GioTWMUHi: BHYTPINTHLOBUIOBI
Ta MisKBUAOBI B3aeMomii. AmamnTarniii, AKi popMyoOThbCA HA MONYJIAIIHHOMY PiB-
Hi, MOKYTh 3abe3lleuyBaTH YCIiX y KOHKYPEHIIii 3 ocoOmHaMu iHIIIUX BUIiB
(MiskBUIOBA KOHKYPEHIIidA).

ITomimopdism momynAIii Ta Moro ajanTuBHe sHavenHa. IIpuzadaemo: noni-
mopgizm (Bix rpem. noai — 6araro ta moppa — dhopmMa) — HAABHICTD y MOIIYJIA-
mifl pisHWUX cTaHiB O3HAKM (A, BiAmOBigHO, W aJjesiB meBHOTO reHa). Taxum
YMHOM, OPraHi3sMu 3 MOAi0HUM HabOpOM reHiB, aje 3 PisHUMHN HabopaMu aJeJiB
3aJIesKHO BiJl 30BHIITHIX YMOB MOXKYTh MaTHu pisHi penorunu. I'pynu peHOTUIO-
BO BiAMiHHMX 0COOMH Ha3WBAIOTh MOpPamu (AKImo Mopd icHye TinbKU nBi, ABU-
1re Ha3uBaIoTh Jumoppismonm). Pisui mopdu opranismis (mas. 9.2, 1) BHUHUKAIOTH
3aBOAKM MYTAIliAM 1 B3aKpillJIIOIOTHCA Yy pesyabTaTi Aii pospuBamuoro (mu-

Maan. 9.2. 1. IIpukaan HacaigkiB ail pospuBamdoro Ao6Opy: KYK COHEUYKO IBOKPAII-
KOBe MOXKe icHyBaTW B ABOX Mopdax, ofHa 3 AKUX — i3 UEePBOHMMU HAAKPUJIAMU —
critikimia o mii HUBBKMX TeMIepaTyp i TOMy YHMCJIeHHiIIa HaBeCHi, iHIma — i3 yopHUMUT
HaJKpUJIaMU — AaKTUBHO PO3MHOMKYEThCA BJIITKY 1 TOMY umcaeHHiIa Bocenu. 2. ABuire
iEgyCcTpiasbHOTO MeJIaHiZMY B MeTeJnKa 0epe30BOro IIsAyHA: HA TEPUTOPiAX, Je CTOB-
Oypu Oepes 3a0pyaHEeHi BHACIILOK iHTeHCHUBHOI AiAJbHOCTI IIPOMHCJIOBOCTI, IIepeBasKka-
I0Th METEJUKU 3 TEMHUM 3a0apBIEHHAM KpPuJ (a), iKe POOUTH iX MEHII HOMITHUMU Ha
TEMHOMY TJIi; HATOMIiCTh y He3aOpyAHEHHX MiCIIEBOCTSAX, Je€ CTOBOypH IepeB 31e0ib-
mroro 6iji, mepeBakaioTh MeTEeIUKU 3i cBiTimM 3abapBieHHAM Kpua (6). 3. ITomimop-
(ism 3abapBieHHS YepemallKy Ha3eMHOT'0 MOJIIOCKa Iremei JicoBoi. ¥ IbOTro BUAY icHYE
IeKiJIbKa Mopd, 110 BiApisHAIOTHCA 3a 3a0apBJICHHAM Ta KiJbKICTIO CMyT Ha yepemari-
Kax. ¥ Jicax, me I'PYHT KOPUUYHEBOT'O KOJbLOPY, YACTillle TPAIJIAITHCA OCOOMHU 3 KO-
PUYHEBUM 1 pOKeBUM 3abapBJIEHHAM 4Yepemaliku, Ha TiJIdHKaX 3 Trpy0oi0 KOBTOIO
TPaBOIO — IePEBAKAE JKOBTE
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3pPYITHUBHOTO) mo0opy (npuzadaiime dopmm mpupomHoro aobGopy). fBuine, 3a
AKOr0 KOXKHA 3 HHX OTPHUMYE IEeBHi IlepeBarm B Tux abo iHIIMX yMOBax
MeIIKaHHsA, Ha3UBAIOTh A0ANMueHuM noaimop@pizmom. AgantuBHicts gu- abo
nosiMopdisMy moJiArae y MOJIIINIEHHI IPHCTOCOBAHOCTI IO MiclieicHyBaHb, Yy
AKUX YMOBU HepioAMYHO 3MiHMOIOTBCA (Maj. 9.2, 2, 3). OTike, ABUINlE amall-
TUBHOT'O MOJiMopdisaMy He TinbKM 3a0esmeuye BH)KMBAHHA OCOOMH BHUAY B
pisHUX yMOBaxX AOBKiJJIfA, a i1 CTBOPIOE ITEPEIYMOBH [JIsT 3aCBOEHHSA HOBUX.

Knroyoei mepmiHu ma noHsmms

reHeTUYHUI Tarap nonyn4auii, iHAnBIAyanbHi Ta NoNynauinHO-BUAOBI aganTauii, aganTue-
HUIM KOMNJIEKC, romeocTas nonynsuii, aganTuBHWM noniMmopaiam.

1. Aki reHeTU4Hi OCHOBKM hOpPMYyBaHHA aganTauin Ha
nonynsuinHo-BMAOBOMY PiBHI? 2. Yum xapaktepu-
3yeTbCca reHodoHa nonynaudin? 3. Wo Take reHeTUyHUIM Tarap nonynsauii? 13 4mm BiH
nos’s3aHnin? 4. Yum xapaktepusyoTbCs iHAUBIAyanbHi Ta nonynsauiiHO-BMAOBI aganTta-
uii? 5. Lo Take nonimopdiam? 6. Yomy nonimopdiam BBaxatoTb agantauieto Ha nonyns-
LinHOMY piBHI?

llepesBipTe 3A06YTi 3HAHHS

Y aKkux BuaiB aganTUBHUIM NMOTEHLUian BULLWIA: eHOEMIKIB Y/ BUAIB,

Nomipkyire y Mexax LUMPOKOro apeany akux popmytotscs niasman? Yomy?

§10. EKOAOTIYHA HiLLIA. EKOAOTIYHO NMAACTUYHI TA EKOAOTIYHO
HEMAACTUYHI BUAU

IIpuzadaiime, mo Take ajanTUBHUN noTeHIian. fIki o3Haku B cucTemMaTulli Hasu-
BawOThH ,ZliaI‘HOCTI/IT{HI/IMI/I?

Exonoriuna wina. ATanTUBHUI ITOTEHIiaJ KOXKHOTO BUAY OpraHisMiB o6me-
JKeHui (PisiosoriyHMMY 0COOJIMBOCTAMMU, MEKaMU HOPMU peakKIlii, MmyTamiiium-
MU MOJKJIMBOCTSIMHU TOIIO. ATaITyIOUYNChL 10 YMOB (hi3MUHOTO cepeloBUIa Melll-
KaHHSA, IOIIYJAIIl OKPeMOro BUAY TAKOK IIOCTiMHO B3a€MOMIiIOTH 3 MOMYJIAIis-
mu iHmux BunaiB. Tak GopmyeThed IXxHA eKoJoTiyHA Himia.

?D Exonoziuna nHiwa — e mpocTopoBe i TpodiuHe MOJOKEHHS IOMYJIAIil
BHY, SIK€ BOHA 3aiMa€ B €KOCHCTEeMi, KOMILJIEKC i1 3B’A3KIiB 3 MOIyJIAIli-
AMM iHIIUX BUIIB i BUMOT 0 (pi3MUYHOTO cepegoBHMIIA MeIIKaHHI.

Exosoriuni Hinri pisHMX OOMyJIAIiid OOJHOTO BUAY MOMKYTHh BiIpi3HATUCH.
Hanpukaan, cepen HemaTon € BUAM, OCOOMHU AKMX 3JaTHI BecTu K BijabHUIL,
TaK i mapasuTUUYHUNA ciocib KuTTsa. Tak, ocoOMHU CTPOHTiIoIZeca MOMKYTh AK
MeIIKaTu y I'PYHTi, CIOKMBAIOYM OPTaHIUHI peITKH, TaK i mapasuTyBaTH B
KUMIeYHUKY JIoauHU. 1{e cBigUuTh PO MIMPOKUI CHEKTpP ajanTalliii BUay.

PisHi ekosoriuni Himri MoKyTh OyTu mpuUTaMaHHI U pisHUM (dasaM JKUTTE-
BOT'O ITUKJIY 2eMepPOMONHUX OP2AHi3Mi6, § AKUX YACTUHA ‘KUTTEBOTO IUKJIY
IPOXOIUTH yV BOJi, a iHIA YacTHHA — Y IOBITPAHOMY cepemoBUIMi (HaIpUKJIAI,
0abkam, onHOZeHKAaM). JIMUnHKY 0a00K MEIIKAIOTh ¥ IPIiCHUX BOAOMMAX, OJIIO-
I0YM Ha BOJHUX TBapWH; CTATEBO3PiJii ocoOmHM (iMaro) BXOAATH OO CKJIAAY
Ha3eMHHUX eKOCHCTEeM, IIOJIIOI0UM Ha HaseMHux 6esxpeberHux (mas. 10.1). Te,
10 PisHi (pa3m PO3BUTKY OJHOIO BUIY MOKYTH 3aliMaTH Pis3Hi eKoJoriuHi Himri,
€ amamTaligaMu OO IIOBHIIIIOT0 BUKOPUCTAHHS PECypcCiB.

Hagitb gockonasi amanramii 10 yMOB HeKMBOI IPUPOAM Ta JOCTATHIi 3amacu
i>xi He 3aB)KIM 3a0e3MMeUyIOTH IIPOIBiTaHHA BUAY B NeBHill ekocucremi. s
IIHOTO Ille mOTPiOHI aganralii 10 cuiBiCHYBaHHA 3 HOMYJIAIIAMU iHITUX BUIiB.

Apanrarnii, axi popMyOThECA YV IPEACTAaBHUKIB TOTO UM iHIIIOTO BUAY, CIIPS-
MOBAaHi He JIHuIlle Ha IIOBHiIlle OCBOECHHS iCHYIOUMX €KOJIOTIUHMX Hilll, ajie i Ha
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Man. 10.1. Ba6ka moso-
penb-imMmmeparop, M0 Ha-
JIeXKUTH 10 TeTePOTOMHUX
opraiamiB: 1 — Jau4umH-
Ka — MeIIKaHeIlb IIpic-
HUX BOJOWM — i3 BIOJIBO-
BaHOIO pubor; 2 — imaro
0abKu 3 BIIOJIHOBAHOIO
KOMAaxomo

¢dopmMyBaHHA HOBUX Hill, unM 3abe3mneuyeTbCcsi eeKTUBHiIllE BUKOPUCTAHHS
pecypcis.

XapakTepucTuKU €K0JIOTIUHO1 Hillli MiCTATH 1Ba BUMipH — IIUPUHY HimIi Ta
CTYIiHb TepeKpuBaHHA Himii i3 cycizmimu (maza. 10. 2). PosmupiooBaTucsa abo
3By KYBaTHCs €KOJIOTiuHa Hillla MOJKe uepes BIIJIMB iHINMUX BUAIB. 3a BilcyTHOC-
Ti THCKY iHIIMX BUAiB (KOHKYPEHTiB, XM)KaKiB, MapasuTiB TOINO) €KOJOTiuHa
Himma Moske Oy Tu mupIinoi. Mix monyasamiaMu BUAIB 3 MOAI0HMME €KOJIOTIUHI MU
BHMOTaMU, IO MEIITKAIOTh B OMHOMY 0ioreornenosi, KOHKYPEeHI[id 3aT0CTPIOETHCS.
HacnigkoMm Taxoi KOHKypeHIil € abo BUTHCKAHHS OJHOrO BHUAY iHIIHNM, abo
BHMKEHHS ii TOCTPOTH 3aBAAKH PO3XOMKEeHHIO BHUMOI 000X BHIIiB IIOJO
XapakTepy iKi, TpPOCTOPOBOrO PO3MIINeHHS, Yacy PO3MHOKeHHs Tormo. Ha
rpadiky, IO iJIIOCTPyE eKOJIOTiuHi Hillli ABOX KOHKYPYIOUMX BUIIB, TOCTPOTY
KOHKYPEeHIIiI eMOHCTPYy€E CTYIIiHb iXHBOr0O mepekpuBanua (MaJua. 10.2).

OT:Ke, TEpEeKPUBAHHA €KOJIOTIYHUX Hilll 3aJIE}KUTH Bijl XapaKTepy BUKOPUC-
TaHHA 0oOOMa IMOMYJAIIIMY TUX CAMUX PECYPCIB cepefoBUINla MENIKAHHS, IO
3YMOBJIIO€ KOHKYPEHI[il0 MiK HUMU. BUCOKUN CTyHiHb IepeKpUBaHHS €KO0JIO-
riYHUX HiIl BUAIB, AKi KOHKYPYIOTh, VHEMOMKJINBJIIOE IXHE CIiJbHE iCHYBaHHA
B OFHIN eKocucTeMi.

CuiBicHyBaT; B omHOMY 0iOreolieHO03i Ja€ MOIKJIUBICTHL PO3XOMKEHHA €KO-
JOoriuHMX Him KoHKypyrouux BumiB (Man. 10.3). Hanpuxiaazn, saBoaxu
OughepeHYi06AHHI0 CNONUBAHHA pecypcié PisHiI BUAM KONIWUTHUX TBAPUH, SAKi
BUIIACAIOTHCA Yy CaBaHaX, I0-PiBHOMY BUKOPHUCTOBYIOTH 1Ky Ha IIaCOBUIIAX.
3e0py mepeBasKHO CIOYKMWBAIOTh BEPXiBKM TpaB; AHTHJIONN THY — PEIITKU
pOCIWH IMeBHUX BHIiB, II[0 B3aJHUIIAIOTLCA IIiCaAA KUBJIEHHSA 3e0p; rasei
moimaroTh HAWHMIKUYI TpaBW, a aHTUJIONM TOII — BHCOKi cyxi crebiaa, aki
OMUHAIOTh iHIIII BUAM TBapUH.

3a npocmoposozo OughepeHyiln6aHHA BULU 3 MOAIOHMMU €KOJIOTiYHUMU BU-
MoraM#W B OMHOMY OioTeoIlleH03i pPO3MOAiIATHCA MO PiBHMX MiKpoMmicreicHy-
BaHHAX. Hanmpukiaaa, y KUIIEYHUKY CKaTiB € crernudivyHi 30HU MeIIKaHHS Pis-
HUX BUJIB CTHOXKKOBHX UYepBiB, AKi YiTKO BimMe:koBaHi omHa Bijg omHOI: omHI
MapasuTyioTh y IIepelHill YacTuHi KUINMeYHUKY IuX pud, iHIIi — OGamKde OO0
MoT0 cepeaHbOI YaCTUHU, AeAKi — y 3aAHiN TpeTwHi. [[Ba BUM TpaBHEBUX XPY-

cy

Maua. 10.2. T'padik, axuii imrocTpye mepe-
KpUBaHHSA €KOJIOTiUHMX HiIll ABOX BUIIB,
[0 MENIIKAaoTh B OZHOMY O0ioreoreHosi:
exosioriusa mima Bugy 1 (1) ByKua, o
CBiIUMTL IIPO HMOTO cIelliaJjisaIrito, Tomi
AK Buay 2 (2) — mwmpima, II[0 MOXKe
3a0e3IMeUnTy yCIIiX y KOHKypeHIii; 3 —
30HA TEPeKPUBAHHS eKOJIOTIUHMX HiIll
OUX KOHKYPYIOUMX BHUZAIB: IO OiJbIme
MePeKPUBAIOTHCA EKOJIOTiuHi Himmi aBOx
BHUiB, TO MEHIIIe B HUX IIIAHCIiB CIIiJIbHO
icHyBaTu B omHOMY OioreorreHosi

pO34iNeHHS Hil

piBEHb BUKOPUCTaHHS pecyp

CrnoxuBaHi pecypcy
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IIiB — XPYIII TPaBHEBUU 3axXigHuii Ta KOHKYpEHList

XpyIl TpaBHeBU#l cXigHuii — Tpa- Bng 1 Bug 2
IJIAIOTHCA 110 BCifi TepuTopii YKpai-
HU, ajle 3aXimHUU Bigmae mepeBary
BiIKPUTUM IIpOCTOpPaM, a CXimHMI —
3acejI0€ 3aTiHeHi MicIis.

Exosoriuni mimi wmoxyTh pos-
xodumucsa 8 uaci. ¥ IMyCcTeJsaX MeIll-
KaloTh MypalIky, sIKi J00yBaroThb
Ky Ha moBepxHi. Cepenm HUX € BUIH,
SAKi CIIOKWBAIOTH PEIITKU KOMaXx, a
TaKOK JKMBUX MOPiOHMX KoMax (ak-
TUBHI B HAWCHEKOTHINY YacTUHY
mobm), HiuHi XMiKaKu (IIOJIOIOTH Ha CMoXuBaHi pecypcu
MaJIOPYXOMHX KOMaX 3 M AKHUMH
IIOKpUBaMM a0o IoHHO mepeiamna- Mau. 10.3. HaCJ.Ii/IOK IcomcypeHuﬁ: posxo-
JIUX quHI/ICTOHOI‘I/IX) 1 Ti, 0 KUB- JKEeHHA eKOJIOI‘l"IHI/IX‘HIH_[ KOHKYPYIOUHNX
JSATHCA HACIHHAM POCIWH (AKTHUBHI BHALE
IPOTATOM yciei mo6m).

PosxomxeHHA eKOJOriYHMX HiIll ABOX BHUIAIB 3 HNOLIOHMMHU €KOJIOTiYHMMU
BUMOTaMU MOJKE CTBOPUTU IIEPEIYMOBU JJisi BCEJIEHHSA B €KOCHCTEMY HOBOTO
BUIY.

IIpaBuI0 000B’A3KOBOCTI 3alIOBHEHHS €KOJIOTIYHOI Hillli CTBEPIKYE, IO
eK0J0ZiYHa Hiwa He MOojce Oymu mpueaiuil wac He 3ailHAmol: AKIIO0 BOHA
3BiJIbHMJIACA, TO B3a3BUYail B3alOBHIOETHCA 1HIIIMM BHUAOM 3 IIOHiOHUMN
€KOJIOTIUHMMMN BUMOTaMHt. $IKIITO B MTEeBHOMY MicIleiCHyBaHHI BHUHUKAIOTH
BinbHI AinaHKY (YHACHIZOK IIOXKeXK, 3CyBiB, TPHUBAJIUX PO3JIMUBIiB PiUOK TOIIIO),
iX 3aceJsa0Th 34e0iJbIIOro HOBI BMAM, a He Ti, IO MEIIKAJIW TaM pamirre.
3romoM BUIW, AKiI 3aceJuaM TakKi OiIAHKM, MOMKYTh BUTHUCKATHCS O1lJIBIII
KOHKYPEHTOCIIPOMOKHUMHU. A «IIEPIIOIIOCEJIeHIli» MOKYTh IIepecesaThCA Ha
HOBi HezaceJeHi JiIAHKH.

ExoJioriuno miaacTuuHi Ta eKOJOriYHO HeIJIacCTUYHi BMAHM. 3a KOMILIEKCOM
amamTalliii go cepemoBHINIa MeEITKaHHS BUIAYM IOMIJAIOTH Ha €KOJIOTiYHO ILjIac-
THYHI Ta eK0JIOTiYHO HemyiacTuuHi. Exonoziuno naiacmuuri 6udu MaioTh IIUPO-
Ky HOPMY PeakIii, To6T0 BOHU J00pe IPUCTOCOBaHi 0 Pi3HUX YMOB CepeloBUINa
MelIKaHHA. IM IpuTamMaHHWI BUCOKMU aJanTWBHUU moTeHIiias. Came Taki
BUIM 30aTHI 3acejATH HOBi Miclig mpo:XuMBaHHA abo Ti, AKiI Ay:Ke sMiHMIMCA
(micas moskeki, BUpyOyBaHHS, TPUBAJIOTO TIepeOyBaHHA ITiT BOAOIO TOIO). Byss-
Ka cheriajisaliisg exonoziuno HenaacmudHux éudié 3abesneuye MaKCUMaJbHE
BUKOPHUCTAHHSA MEeBHUX PECYPCiB cepeloBUINA MEIIKAHHSA, ajie BOAHOUYAC SHIKYE
3IaTHICTHh BUIY OPHUCTOCOBYBATHCS IO HOBUX YMOB, SHIIKYIOUM HOTO €KOJIOTIUHY
mIacTuYHicTh. Mu BiKe 3ragyBaJjiu IIPO BUAU-MOHO(MAru Ta moJigaru (aus. MaJ.
5.115.2).

IMikxaBuM IPUKJIAZOM €KOJOTiYHO ILJIACTHUYHOrO BUAY € Kapachb CpiOasacTuii,
AKUA KOJWCh MEIIKAaB Julle B OaceliHi piukm AMyp i DPHIETIMX BOAOWMAX.
Woro 6ymo miTyuso akgiMmatusoBaHo B 60-x pokax XX cT. y 6araTbox BOoOoOMax
Cubipy Ta €spomnu, srogom — IliBgenuoi Amepuru, Iuaii Tommo. Ilpu nmsomy B
€BPOIEeNChKMUX Ta CUOIPCBKUX BOJOMMAX Iiei BU IIOCTYIIOBO Maii’ke IIOBHICTIO
BUTICHUB Kapacs 3BHUYarHOTO (30s0TOro) (MaJ. 10. 4).

Omxe, meBHUI BUJA He MOYKe OJHAKOBO JOOpe HPUCTOCYBATUCS OO BCHOT'O
KOMILJIEKCY YMOB [JOBKiJNIaA (npuzadaiime TpaBUIO BiJHOCHOI He3aJIEKHOCTL
amanrarin). Ha Bigminy Big cmemiasrisoBaHMX BUAIB (EKOJIOTIUHO HEIJIACTUY-

PO3XOAXXEHHS €KOMOTiYHUX Hilll

piBEHb BUKOPUCTAHHS pecypcis
L
T
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Maun. 10.4. Kapacs cpibasactuii (1) Ta sBuuaiHMi
(3oJsroTmit) (2)

HUX), €KOJIOTIYHO IIJIACTUYHUM BHIAM IITPUTA-
MaHHi HeIOBHI agamTarii 1o aii oKpeMux eKo-
Jgoriuanx ynHHUKIB. Ile HazuBaroThL adanmué-
HUM KOMRPOMICOM.

limoTe3y amanTUBHOr0 KOMIIPOMIicy 3aIpo-
TIOHYBaB BijjomMuii 300j0r i majeonTo 0T OJek-
cauap PacHinun (Hapox. 1936). Bona 6a3yeTh-
cs Ha TOMY, IO ajJanTtamii opraHismiB He
MOXKYTh OyTH a0COJIOTHO HOCKOHAJHNMU, BOHU
Jguite BigHocHi (Haeedimv upuriaagu). Opra-
HidMaM JOBOAMTHCA aallTyBaTHUCh HE O OTHO-
ro IIeBHOI'0O YMHHHWKA, a OO0 IiJoro ixXHBOTo
KomiLiekcy. Tomy moOpa amamToBaHicTh H0 mii
OTHOTO €eKOoJIOTiuHOro (haKTOpy He O3Hadae
TaKoi caMoi IIPHUCTOCOBAHOCTI A0 mii iHIIOTO.
Crim TaKo)K BpaxOBYBaTH ABUIIE B3aeMOmii ekosoriunmx GaKTopiB (npuzadaii-
me, y YOMYy BOHO II0JIsiTac). B opramismiB 3 BMCOKMM piBHeM opraHisaiii pismi
YACTHUHU TiJjia IOB’A3aHi He TiJIbKU IIPOCTOPOBO, a I PyHKIioHaabHO. ToMy 3Mi-
Ha B IIPOIECi eBOJIIOIIiI OJHOrO OopraHa MOKe CIPUYMHUTHA 3MiHM B iHIIUX,
GYHKITiOHATBLHO TIOB’A3aHUX 3 HUM (npuzadaiime siBUINE KOPEJATHUBHOI MiHJIN-
BocCTi). AJie TaKi 3MiHU He 3aBXKIU MAIOTh aJallTUBHUMN XapaKTep i TOMY MOKYTh
BHMIKYBATHU 3araJjibHy IIPUCTOCOBaHICTH opraHismy. OO0pasHO KaKydu, HEMOIK-
JINBO JOCATTH i/leaJbHOI JOCKOHAJOCTI B yChOMY ¥ Biipasy, YMMOCH JOBOJUTHCS
JKepTBYBaTH, IIyKAOUN aJallTUBHUN KOMIIPOMIC.

ExoJsoriuno miaacTuuHi BUAM He JIMINE aJalTyIOThCSA MO0 YMOB iCHYBaHHI,
AKi sMmiHioroTbed, ajie ¥ cami 3marHi ix smiHmoBaTu. CBO€IO OisIJIBHICTIO BOHU
CTBOPIOIOTh YMOBM [JIsI BCEJIEHHS B €KOCHUCTEMY, IO PO3BUBAETHCH, IHIITUX
BUJiB, OiJIBIII IPHUCTOCOBAHUX JO HOBUX YMOB, CTBOPEHUX IIOIIEPeIHUKAMM, i
TOMY OiJBIII KOHKYPEHTOCIPOMOMHMNX. Taki Buam 3maTHI 3acTynaTé BUIH-
nonepegHuKU. [IocTymoBO B €KOCHCTEMI MIOUMHAIOTH ITI€PEBAYKATH BUAU, BUCOKO
cueriasizoBani mo memkanua (maa. 10.5, 1).

Ot:xe, crnemiagisalliss BUAIB CAyTrye agallTallieio
I0 OiJIBIII TIOBHOT'O BUKOPHUCTAHHSA MEBHUX PECYPCiB
cepeloBUINA i1 3MEHIIIEHHA T'OCTPOTH KOHKYPEHITil
3 OOKYy OJM3BKHX B3a EKOJOTiUHMMN BUMOTaMU
BUIIB. AJle BOoHa BHUIKYE EKOJIOTIUHY TIIJIACTHY-

Mau. 10.5. IIpukaagu cueriasisoBauoro (1) Ta Hecmerri-
aJsrizoBamoro (2) Buais TBapuH: 1 — KoaJsa (IpeacTaBHUK
cyMYacTHX) MeIKae Ha 3axomi Ta miBmHi ABcTpadii;
KUBUTBHCA JIAINE JIUCTKAMMU i TaroHaMU eBKaJinTa, AKi
MiCTATH CIOJYKHU, OTPYHHI OJsA iHIIMX TBapuUH, TOMY
KOHKYPEHTaMHU KOAJU MOMKYTb OYTH TiJIbKHU AeAKi immri
CyMYacTi, SK-OT, KiJbII€XBOCTHUI OIIOCYM Ta cyMuacTa
JeTdra; 2 — €HOT-NOJOCKYH (paKyH 3BUUYAMHUIT) — Bce-
inea TBapmHa (moJsidhar): AKIO HABECHI Ta Ha IOYATKY
JiTa €HOT JKWBUTHCA IIepeBa’sKHO 0Oe3xpebeTHUMU Ta
XpebeTHUMHU TBapUHAMMU, TO Yy APYTiil MOJOBUHI JiTa Ta
BOCEHHU CIIOXKHBae OiybIre pocauHHOl i3i (1omu, oBoui,
3epHO TOIIO); Poro mepBuHHUI apeas — IliBHiuHa Ta
IlenTpanbHa AMepuKa, 3sTOA0M OYB aKJIiMaTU30BaHUMN Y
pisHuUx Kpaimax €Bpomu Ta Agii
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HicTh BUAy (10T0 afalTUBHUN ITOTEHIIiaJ), 10 3a 3MiHM YMOB iCHYBaHHSA MOKe
IPUBBECTU OO0 MOTr0 3HMKHEHHSA 3 IIEBHOI €eKOCUCTEMU.

Exonoriuno HennacTu4Hi BUAu 31e0i/IbIIOT0 BXOAATH J0 CKJIaLy CTabiIbHUX
eKocHuCTeM. IXHsA eBOJIIOIiA 3a3BMUAall IIOB’I3aHA 3 Ai€l0 cTabiiszyrouoro go6opy.
Y mporeci Takoi eBoJIONil MOCTYIIOBO (hOPMYETHCA T'eHOMOHM HONMyJaAIlii um
BUIY, AKUM Hal0OijbIlle BiAOBizae yMoBaM MeIIKaHHS.

Knro4oei mepmiHu ma noHsmmsi

€KonoriyHa Hiwa, eKonoriYyHo NnacTUYHi Ta eKONOriYHO HennacTUYHi BUAW, aaanTUBHUN
KOMMpOMicC.

1. Lo Take ekonoriyHa Hiwa? 2. Aki opraHiamu Ha3u-
BalTb retepotonHumun? 3. HAki BMAM Ha3mBalTb
€KONOriYHO NacTUYHUMU Ta EKOSOTiYHO HeNNACTUYHUMN? Y AKUX 3 HAX BULLMA afanTus-
HUI noTeHuian? Yomy? 4. Y yomy CyTb aganTMBHOIo KOMMpoMicy?

lepesBipre 3A06yTi 3HQHHS

Yomy eKonorivyHy Hiwy, aKy 3arMmMmae nonynsuis neBHOro BUAyY B eKo-
CUCTEMI, MOXHa po3rnsgaTv K KOMMMeKc aganTauin, HabyTux y
npoueci esontouii Bugy?

lMomipkyite

§11. ®OPMYBAHHS AAANTALIN HA EKOCUCTEMHOMY PiBHi.
NOHATTA NPO CNPAXEHY EBOAIOLKO (KOEBOAIOLIKO)
TA KOAAANTALIIO

IIpuzadaiime, 110 CUiNBHOTO Ta BiIMiHHOI'O B MOHATTAX «eKOCHCTeMa» Ta «bioreo-
meHo3». SIKi TMIM B3aeEMOAiNl MOMKJIMBI MiK HOMyJAIiAMY Pi3HUX BUIIB y CKJAIi €KO-
cucremu? Io Take mimikpia ta mimesia? o Take ekosoriuna Hima?

dopmyBaHHA aganTaliii Ha exocucreMHoMy piBHi. Bu BiKe 3HaeTe, 110
HOITyJIAIl PisHUX BHUIAIB € CKJIAAHUKAMM 0iOJOTiUHMX CHCTEM BUIIIOTO PiBHA —
exocucteM. IIpu MbOMY BOHM iCHYIOTH y CKJAaJi €eKOCHUCTeM He BiJOKpeMJIeHO, a
B3aEMOJiIOTh MisK c0060f0, aalTyounCch OffHA O omHOoi. ¥ npouec1 cnpmiceHm
€BOJIIONi] BUHMKAIOTh B3aEMHI ajgamralii mpeacTaBHUKIB PisHUX BUIOIB — KO-
adanmayii (Big nar. ko — pasoM i adanmio — npucrocyBantsa). CninbHy eBo-
JIONiI0 Pi3HMX BHMIIB, AKi B3a€MOTiIOTh MiMK C000I0 y CKJIaJi €KOCHCTEMH,
Ha3uBaIlOTh Koeéonwyierw. Hanpuriman, 3a
YMOB CTaliJIbHMX €KOCHUCTEM IIOmYJAIii
XHMyKaKa 3a3BUYayl He 3JaTHi IIOBHiICTIO BUHU-
IUTA TOIyJaaIii cBoel 3mo0uui, OCKiJIbKK
3aBIAKM KOAJANTAIIAM MiK HUMHU iCHY€E IIeB-
Ha piBHOBAara.

KoeBourolliss cynpoBomKyeTbCcss (hopMyBaH-
HAM IiJINX B3aEMHUX aTaIlTHUBHUX KOMILIEK-
ciB y BuaiB, AKi TicHO B3aemomiroTh. Ilomyis-
mil ogHMX BHIIB PEryJIOTh YMNCEJbHICTH i
rycrory monyaarnid immwux. Hampuwraan,

Maxa. 11.1. AKTuUBHUI Ta DacUBHUI CIIOCOOM IIO-
JI0OBaHHA Ha 3000uu: 1 — remapj Mae CTpyHKe Tijo
3 100pe PO3BUHEHOI MYCKYJIATypPOIO Ta BUIOBIKE-
HUMH KiHI[iBKaMM; IIOJII0O€ HA BiIKPUTUX IIPOCTO-
pax, Imepeciaigyioum 3400u4Y, MOYKE PO3BUBATHU
mBuAKicTs no 130 Km/rom; 2 — paku-GoromoJiu
MENIKalTh Ha AHi, e BUKOIYIOTh BeJUKi HOpHU; E R i

Ha 3400MY MOJIIOIOTH i3 3acigKu o i
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Maux. 11.2. 3acobu 3axucTty 3mK001uUi Bix xmKaKiB:

1 — y remosimpi KyKa HIMAaHCHKOI MYIIKH Mic-

TUTHCS OTPYHHA CHOJYKa, AKa PoOUTH itoro meic-

TiBHUM [ OaraTboxX BoporiB; 2 — y pasi

Hebes3leKn TyCiHb HIYHMX MeTeJuKiB-I'AIyHiB

3aBMHPAE 1 CTA€E CXOMKOI0 HA TiJIKYy POCJIUHU
(aBumie mimesii)

OONYJIAIIA XWKAKa PeryJiloe YHUCEeIbHICTh
HomyJaAIii smobuui. AJjle, aKTHBHO BHIiJAr0un
0COOMH MOmyJaAIii 3mo0udvi, XWKaKu TUM
caMUM IIiAPHUBAOTh CBOI0 KOPMOBY 6asy, i iXHs
YHCEJILHICTh i3 YaCOM TaKO0K 3HUKYETHCS.

Apanranmili xmykaxkiB uyacro moB’asaHi i3
croco00oM YJIOBJIEHHS 3[00MYi: aKTUBHUM ab60
nacuBHUM (Majs. 11.1). XwmxKaku MOXKYTh
aKTUBHO IIOJIIOBAaTH Ha 3M00MY SK IIOOJWHILL
(pucsh, Jaumcuili), Tak i KOJEKTHBHO (HAIIPHU-
KJaJ, BOBKU). ¥ IIPOIIECi iCTOPMYHOTO PO3BU-
TKY B AKTUBHHUX XWXKaKiB YCKJaJHUJIACA
OymoBa HEPBOBOI cuUCTeMH, OpraHiB UuyTTd i,
BigmoBinmHo, moBexminka. I1i, a Takok iHmIi aganranii cipssMoOBaHI Ha BIOCKOHA-
JIeHHSI MexXaHisMiB i cmoco6iB BJIOBJIIOBaHHS Ta BOMBaHHA 3mo6uui. Ilpuzadaii-
me MinHi 3aruyTi Kirti Ta a3pobu XmiKHMX NTaxiB (30KpeMma, 3 pAxiB CokoJo-
moxi6ui Ta CoBomomiOHi); moOpe posBuHeHi I AudepeHItifioBaHi 3y0M XMIKUX
ccaBIIiB; OTPyiiHi 3a703u Ta 3yOM 3Miii, »KaJI0 KOMAaxX TOI[O. ¥ XMKaKiB, aKi
MOJIIOIOTH i3 3acCiiKM, YacTO CIIOCTepiraloTh MacKyBaJibHe 3a0apBJieHHA (IUB.
maJja. 3.2), opmy Tijma, 110 Haragye 00’ €KTH HaBKOJHUIIHLOTO CEpPEeIOBHUIIA,
TOII0 (HaBemiTh IIPUKJIAII).

¥ 3nobuui agamnrarii cnpAMoBaHi Ha Te, III00 YTEKTU Bil XMiKaKa, YHUKHY-
TH 3yCTPiui 3 HUM, CTaTH HEIMOMiTHOIO, HeicTiBHOIO Tomro (MaJj. 11.2). Hampu-
KJiaZ, HeOe3mMeyHWH IMKiZHWK KapToILJi — KOJIOPAJACBKUHN KYK — MICTUTH Yy
cBOiti remosimMm(i orpyiiHi ciosyku. Tomy B YKpaini B HbOro maiske BimcyTHI
IPUPOAHI BOPOTH, 37aTHI e(EeKTHBHO PETyJIOBATH UYMCEJbHICTH IIHOTO IMTKiJ-
HUKA.

Hna 6araTbox BUIiB TBapWH iXKelo € pociaunu. lle ABuIne HA3UBAIOTH (Pimo-
¢azierw. Y pocauH yHaCHiIOK IXHBOI cIpAMKeHOI eBoJoOIil 3 momynAniamu
(diTodariB BUHUKJIM pidHi KoamamTallii: yTBOpPeHHSA KOJIIOUOK, IITUIIiB, BUPOO-

Maux. 11.3. Aganrarii TBapuH 10 MOJOJAHHA 3aXUCTy PocauH: 1 — BepOIIIoKa KOJIIOUKa

3BUUaliHa Mae€ JOBri KOJIOUKM (D0 3 CM 3aBAOBYKKM), ajie I BOHU He 3aXUIIAIOTh ITI0

pociauHy Bin BuimaHHA BepOutogamu. I'ycinb mMeTesnmka gaHaima xpusunn (2) HaOysia

3IaTHOCTIi CIIO}KVBATHU Pi3Hi BUAM BAaTOYHUKA, IKWUH HAKONMUUYE y CBOIX TKAHMHAX CEP-

meBi rrikosuau, sSKi 3romoM IepemaroThCA Bin JAsedKH g0 imaro (3); 1i cmoayku €
TOKCUYHHUMH JJId CCaBIiB i IITaxiB
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Maux. 11.4. ITapasuTuuna pocauHa padiesid, axa
3pocTae B TPOImiuHMX Jicax ocTpoBiB IliBmenmo-
Cxigmoi Asii, Mmae BeanuesHi KBiTKH, II[0 CATAIOTH
100 cm y miamerpi (1). Axe 11i KBiTKM BUPOGIAIOTH
HeIpUEMHUN 3amax, AKUM Haraaye samax M’sica,
OI0 pO3KJaJaeThbcsa. TaK KBiTKM NpmBaOJIIOIOTH
MyX, AKi BiIKJIagaoTh HA KBiTKaxX AUIA, OCKIIbKYT
iXHi JUUYMHKY KUBJIATHCA I'HUJIOI0 OPTaHiKkomo (2)

JIeHHS OTPYHHUX CIIOJYK (HampuKJIald, ajKa-
J0igiB), ki 3axwuinaioTh Big ¢irodaris. Taxk,
KpOIIMBA JKaJIKa 3axuInae cebe 3a JOIIOMOTOIO
JKAJIKUX BOJIOCKIB, SIKi r'ycTo BKpPHUBAIOThH il
JVCTKW Ta MOJIOAI maroHu. ¥ TBapwWH BiAmo-
BifHO BMPOOJIAIOTHCA Pis3Hi crrocobu momosaH-
HS 3axucTy pocuuH (Maj. 11.3).

3anam’amaemo

Monynsauia ogHoro BMAY, YMCEINbHICTL AKOI
perynioeTbCca Nonynsuielo iHWoro, cama Moxe
cTaTn perynatopom LWogo nonynsuin TpeTboro
Buay. Hanpuknag, nonynsuis suay-ditodara, YACenbHICTb SKOI 3anexuTb Big nony-
nAUIT Xuxaka, y CBOK 4epry, € perynsatopomMm YnNCenbHOCTI W ryCcTOTM Nonynsuin poc-
NWH, SKUMK Len cpiTodpar XnBntbcA. Taky 3pinnx ekocmctemax oopmyoTbCA AOCKOHAM
cucTemMmn camoperynsuii, siki 3a6esnevytoTb iXHIO CTiMKICTb.

Hasenemo i1 immni mpukJIagy KOeBOJIONI] IEBHUX I'PYIl POCIUH i MOB’I3aHUX
3 HUMHU BHIiB TBapuH. Bu 3HaeTe, II0 POCJIUHU, AKi 3aIUIIOIOTh KOMAaXWH,
MaTh ACKpaBe 3a0apBJIEHHA BiHOUKA, YACTO — NMPUEMHUH 3amaxX, AKUUA IIPU-
BabJIrOE O KijI, AJKMeJIiB, METeJIUKiB Ta iHIIMUX KOoMaX, APiOHUX MTAIIOK (KOJIi-
Opi, HEeKTApHUIIH TOII0). AJjle y JedKUX POCJHUH Iei 3amax MoKe OyTH HeIpu-
eMHUI 1 HaragyBaTu 3amax rHujaoro m’sca (maJj. 11.4).

Y mesaxkux BUAIB opxXifell KBIiTKM HaraJyooTh CAMOK IIEBHUX BUIiB METeJINKiB
abo mxkmeniB. Taki KBITKM 3aIMIIIOIOTH CAMILL
KOMaX BiANOBiZHMX BUIIB, AKi IPUAMAIOTH
KBITKHU 3a caMOK CBOT'O BUIY.

Bigmosigui apmanramii gasa sanmiaeHHS KBi-
TOK MaioTh i TBapwHu-3anwmaoBaui. Tak, Ha
JamKax 3aJHbOI ITapy Hir IIpeJCTaBHUKIB poau-
HU Bmxonuui € pAnm meTuHOK (UIiTouka), 3a
IOTIOMOI'0I0 SIKMX BOHU CTPYIIVIOTH IITUJIOK B
ocobauBe posmupeHHa (Komwuk) (Maa. 11.5, 1).
Cami muaKOBi 3epHa YacTo MalOTh PiBHOMAHITHI
BUPOCTHU 200 BUAIJIAIOTH KJIEHKY PEUOBUHY, AKa
cupusAe IXHbOMY IPUKPINJIEHHIO [0 Tijla 3amu-
JroBava.

. Hedaki KoMaxu-3anujioBadi MaTb X000TOK.
HWoro nmossxkmHa BigmoBimae riamOMHI ONBiTHHU
KBIiTOK BHIiB POCJWH, AKi IIi KOMaxu 3adUJIIO-

Maux. 11.5. Koaganrarnii pocaus i komax: 1 — Tpers

mapa Hir OmKija-pobiTHUIE aganToBaHA AJIA IIepeHe-

CeHHA MUJIKY; 2 — MKMeJi i 6IKoau — €IuHI 3amu-
JIIOBaYi MiHHOI KOPMOBOI POCJUHY KOHIOIIUHUA
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I0Thb. Uepes3 TaKe B3a€cMHe IIPHUCTOCYBAHHS JedKi BUIM POCJUH 3alUJIIOIOTh
Juie Kigbka abo HaBiTh OAUH BUJ KoMax. Hampukjian, KOHIOIINHY 3allUJI0-
OTh JIHIle AyKMe i Ta Omsxoau (Mmas. 11.5, 2). SHMKHEeHHA IIeBHUX BUIIB TBa-
PHUH-3aIIMJIIOBAYIB 3 TEPUTOPii, Ky 3aliMAlOTh TaKi POCJIHHU, MOXKE CIPUYU-
HUTH ¥ SHUKHEHHS IIUX BUIIB POCJUH i HaBIIAKMU.

BumoBa cTpyKTypa eKocucTeM AyJKe UyTJMBa OO0 3MiH, IO BimOyBaioThCA B
HaBKOJIUIITHLOMY CE€PEeIOBUIIli, i IIEPIoi0 pearye Ha HuX. Tomy agamraiieio Ha
€KOCHCTEeMHOMY PiBHIi € ABUINle 3aMillleHHA OJHUX BUIIB, AKi 3HUKJIU 3 JaHOI
eKOCUCTeMH, iHmuMu. Bugu, ki sacTynamTs 3HUKJIL, MalOTh OYTH CTiHKiIIN-
MHu 10 mii q)achoplB, AKL 3YMOBHUJIM 3HUKHEHHS ixuix momepegHukis. OTike,
HaWBUINA CTIAKICTD i 3MAaTHICTEL OO caMOpPEryJadAlii mpuTaMaHHa eKOCUCTeMaM 3
BUCOKHMM PiBHEM BHUJOBOI PiBHOMAHITHOCTI Ta Pi3HOMAHITTAM KUTTEBUX (hopM.

Knro4yoei mepmiHu ma noHsmmsi

KoeBOnoLlis, koaganTtauis.

1. Wo xapakTepHo Ana dopMyBaHHA aganTauii Ha
€KOCUCTEMHOMY piBHi OpraHisauii XuBoi maTtepii?
2.Y yomy nonsiraloTb kKoaganTauii nonynsauin xmxakie Ta ixHboi 3go6uyi? 3. Lo cninbHoro
Ta BigMiHHOro B KoaganTauisix XuxakiB i iXHboi 34006u14i Ta TBapuH-diTodaris i iXHiX Kop-
MOBMX poCcnnH? 4. Yum xapakTepusyeTbCs crnpsikeHa eBonouisa? Hasedite npuknagu.

lNepesBipre 3A06yTi 3HQHHS

3rigHo i3 cyyacHummn nornagamu 6ioreoueHo3 BBaXxakTb cepeo-
BuLLEeM eBontoLii. Homy Le nos’a3aHe 3 ocobnnBocTaMy aganTadin
BMAIB, O BXOASATb A0 AOro cknagy?

lNomipkyvite

3 ponomorow BUMTENbKM abo BUMTENst HaBeAiTb NpuKnagm
cnpsbkeHoi eBontouii (koeBonuii) BMAiB — NpeacTaBHMKIB
MicueBoi cayHn Ta ¢nopu. CxapaktepmsynTte ix Ta MOMIpKyWTe Haj Hacnigkamu
KoeBontoLii Lux BuAaiB.

TBOpYE 30BACHHS

§12. CUMBIO3 TA NOro ®OPMU

IIpuzadaiime, sxi e cepemoBuia MellkaHHA opraHismis. IIlo Take KoeBoJroIid,
cum6ios? Axi agamTarii HaJeXaTh 40 €TOJOTIUHUX?

Cum6io3 Ta itoro cdopmu. ¥Yci ¢opMu cHiBiCHyBaHHS OpPraHiamiB pisHUX
BUJIIB Ha3WBaIOTh cUMOio30M (Bijg rper. cumobioldic — CIijibHE ITPOKMBAHHSA), a
cami opra”ismu — cumbionmamu. BigHocunu, AKi BUHMKAIOTh MiXK cuMOioHTAa-
MU, MOJKYTb OyTH HEUTpaJbHUMHU a00 IMIKiAJINBUMHU AJISA OSHOTO Ta KOPUCHUMU
I imimoro, abo € KOPUCHUMHU IJisi 000X BHUIiB.

Cumbios Mmoske OGasyBarucss Ha TpodiuHMX (KOPMOBHX) ab0 IITPOCTOPOBUX
3B’A3Kax (HAIIPUKJIAM, ONUH BUJI OCEJSEThCA Ha IMOBEPXHi iHIOro), yacTto — Ha
T™MX i Tux BomHouac. BimmocumHm MixK cumOioHTaMu (opMyIOThCA B IIpolieci
TPHUBAJIOL KOEBOJIIOIII, mig yac ssKoil 001ABa BUAY MAaIOTh aJalTyBaTHUCh OJUH 10
ogHoro. € yoTupu oCcHOBHI (hopmu cumbiody (mai. 12.1).

Mymyanism (Bix nat. mymyyc — B3aeMHUM) — obomnisbHO BUrigHe i BBaemo-
3aJie’KHe CHiBiCHYBaHHS HBOX OPraHi3MiB pi3HUX BUAIB. ¥ OeAKNX BHUOATKAX
JKOIeH 3 TaKUX CHMOIOHTIB He MOJKe icHyBaTu 0es3 iHIIOro, SK, HaIpPUKJIAI,
oceJieHHA 0araTOMKI'yTUKOBUX OJHOKJITMHHUX TBApUH Y KHUIIEUHUKY KOMAax,
AKi JKUBIATHCS AepeBuHo0 (Maj. 12.2, 1, 2). HeBenuki ocobuHu aKTHUHIN pony
ApamMcisg MOMKYTBH JKUTU CAMOCTiHfHO, a BEJIUKiI — TPAILISIOTLCS JIUIE Ha uepe-
mamgkax paka-caMiTHumKa (MaJua. 12.2, 3). Ko mTyYyHO PO3AiJuTy paKa Ta
CTATEBO3PiJly aKTHHiIO, TO BOHM HEBIOB3i rmHYyTb. IIpmKJIagoM MyTyaJicTUU-
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Cumbio3 — yci bopmu cniBiCHyBaHHSA
OpraHi3miB pi3HUX BUAIB

KOMeHcarni3m:
KOMeHcan oTpu-

KOPUCTi NOMY He
NPUHOCUTb

ameHcarsiam: OauH

BNNnBy BiJ HbOro

napasumusm:
napasuTt TpuBanum
yac BUKOPUCTOBYE

Mymyarnism:. MY€ KOpPUCTb Bif I3 CMIBICHYIOX opraHiam xassiiHa
obuasa Buamn i BUiB HEeraTMBHO g
crniBiCHyBaHHS, He . _ AK oxepeno ki Ta
OTPUMYIOTb BMMAMBAE Ha iHWNNA, )
; - 3aBarym WKoau . MicLe OCeNneHHs,
KOpUCTb Bif chiBic- Xa3sTiHy. ane i He BigyyBatoun Ha B
HyBaHHS y; cobi HeraTMBHOro

HbOrO perynsuit
CBOIX BiJHOCUH 3

[OBKINNaAm

Max. 12.1. ®opmu cumbiosy

HUX BiTHOCHUH € OCeJIeHHS OyJIb0OUKOBUX OaKTepili Ha KOpeHaAx 0000BUX poc-
auH (Maa. 12.2, 4).
3HaueHHA MYTYaJiCTUUYHUX BiHOCUH IIOJISATAE B TOMY, IIT0 BOHU 3HUKYIOTH
TOCTPOTY KOHKYPEHIIii, 30KpeMa 3a Micid oceJleHHs abo IKepesia 1xi.
Komencanizm (Bim saT. kom — pasoM Ta MeHCA — CTiJ, Tpamesa) — dopMma
cumbio3y, 3a IKOI OAUMH 3 MAapTHEPiB cucTeMu (KOMeHcaJ) IIOKJIALae Ha iHIIIOro
(xassiza) peryJasiriio cCBOiX BiTHOCHH i3 30BHIIIIHIM cepemoBHUIIEM, ajie He BCTY-
mae 3 HUM y TicHi B3aeMo3B’a3km (MaJj. 12.3). OcHOBOIO IJisi KOMEHCAJIiZMYy
MOXKYTb OyTH AK TpodiuHi BigHOCcMHUH (CIIOKMBAHHSA KOMEHCAJOM 3aJIMINKiB
i)xi xassaima abo IPOAYKTIB ioro merabosismy; Taxky (GopMy KoMeHCaJaisaMy
Ha3WBAIOThH IITe HAXJAIOHUUMB0M), TaK 1 oceJIeHHSA KOMeHCcaJIy Ha IIOBEepPXHi abo
BCepenuHi opraHiamMy xasdiHa 4M B HOT0 KUTJIL (K8APMUPAHMCME0).
CaiBicuyroun 3 opraHismMoM xassdiHa, KOMeHCAJ OTPUMYE Bil IIbOro OZHOOGIU-
HY KOPHUCTB. IIprCcyTHICTSL KOMEHCAIy AJA Xas3saiHa 3aJUINacThCA 3a3BruUaii oaii-
nyskoro. IlikaBuil mpuKJIa ] KOMEHCAIidMy — B3a€MOBiTHOCHMHM PENTHJIii rarepii
Ta nTaxiB OypeBicuukiB (MaJu. 12.3, 1-3). I'arepii BAeHb, KOJIU NITaXX BAJIITAIOTD
y ToIryKax i3ki, BiimounBaioOTh B IXHiX HOpax. A BBeuepi, KoM MITaXMW IOBEpPTAa-
IOTBCS IO CBOIX Hip, rarepii iX 3a/JuIIalOTh i BUPYIIAIOTh HA MOITYKHU 1Ki.
Cepen pocJuH IPUKJIAJOM KOMEHCAJIiZMYy € opxizei, AKi oceldmoTbcA Ha

Maxn. 12.2. IIpukaagu MyTyajisMy: 0araToOIKI'yTHUKOBI OZHOKJIi-
TuHHi eykapioTu (1), ocenArounchk B opraHismi komax (2), AKi cmo-
JKMBAIOTh JIEPEeBUHY, BUPOOIAIOTH (pepMeHTH, 0e3 AKuX ixui xasail
CcaMOCTiHfHO He 3[1aTHi IIepeTpaBOBaTU 13Ky; 3 — HOPOCJi 0COOMHM
akTuHil pogy AmaMcia MOXKYTh iCHyBaTH JIMIIle HA Yepermalikax
paKiB-caMiTHVMKiB; 3BepHITHL yBary: Ha uepemnamiii paka OJHO-
yacHO mepebyBalOTh ABi akKTUHIiI, IIT0 Jae 3MOTY paKy Kpailie 30e-
piratu piBHOBary; 4 — cumb6io3 MiK GyJIbOOUYKOBUMMU OaKTepisMu
Ta 6000BUMH POCIHHAMU
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Mau. 12.3. IIpurksnanu KomeHcasdismy: rarepia (abo Tyarapa) (1) cuiBicHye 3 mraxamu
OoypeBicHukamu (2), yaeHb 3afiMaiouu iXHi HOPH; I[iKaBO, II[0 B raTepii 100pe po3BUHEHE
Tim’sime oko (3), 110 Oepe ydacThb y CHHXpPOHizarii Giosioriunmx puTMmMiB TBapuHHU 3i
3MiHOIO cBiTJIOl Ta TeMHOI yacTuHU m00U, OpieHTAIlil TBapMHM y MPOCTOPi Ta mpolecax
TEepMOpPeryJaAailii; 4 — oceJleHHsS opXiZell Ha cToBOypaX TPOIIUYHUX AepeB; 5 — oceJeHHS
MOPCBHKHUX KOJYAiB (IpeACTaBHUKU PAKOMOAIOHMX) Ha Tijii ropbaToro Kura — sasBUUal
NPUKJIAL KOMEHCAJIiZMy, ajie OAesdKi BUAM MOPCBLKUX KOJyAiB (HampukJjaan, pig Kopo-
Hyaa) (6) MOKYTh IEPEXOIUTH 0 TapasuTUIMY

moBepxHi Tponiuaux aepeB (MaJj. 12.3, 4). Taki pocauHM Ha3UBAIOTL enigpimamu
(Bix rpem. eni — Ha Ta imor — pocyuHa). PosTaiyBaHHA Ha POCIUHI-Xxa3aiHi
Hajzae emijpiram meBHI mepeBaru: OJIM3BKICTh OO [O)KepeJia CBiTJIa IIigBHIIYE
edeKTUBHICTL (hoTOCHHTE3Y. AJle 3a Iy:Ke PSACHOTO OCeJeHHsS opximel MOKyTb
3aBIaBaTH JepPeBYy IIeBHOI IIKoau. TaKk caMo IIKOAUTU Xa3saiHy MOKYTh i TBapu-
HU-KOMEHCAJIN, AKi oceldAoThca Ha iforo moepxHi (MaJj. 12.3, 5).

Omxe, 3a KOMeHCAJIi3My cHMOIOTHYHI BifHOCHHM MiX KOMEHCAJIOM Ta IHOro
Xa3AIHOM He TaKi TicHi, AK 3a MyTyaJiCTUUYHNX B3a€MO3B’I3KiB. 30KpeMa, Mpu-
CYTHICTh KOMEHcaJla He HaJlae Xas3dAiHY Kpalllol aJlallTOBAHOCTi 10 cepeoBUIIA
MemKaHHA. KoMeHcanism yacTto hopMyeThCs Ha OCHOBi Helimpanidmy — TaKoi
¢dopMU BiZHOCHMH MisX BHUAAMM, 34 SIKOI BOHM JKOJHHM UYMHOM HEe BILJIMBAIOTH
OIVWH Ha OTHOTO.

Mauxn. 12.4. 1. IIpuraazg dope-
3ii: a — kJiimi BuUKOpPHUCTOBY-
I0Th  JKyKa-rpobapuKa  fAK
CBOEPiTHUIT TPaHCIOPTHUMI
3acib, aJjie He JKUBJATHCA 3a
oro paxyHoK; 60 — HeMaTonu
HabyBaoTh crenudiuyHoi mosu,
OUiKyOUM Ha JKYKiB; B — He-
MaToau Ha Tiji skyka. 2. Ilpu-
KJIagu 300XO0pii: a — COKOBUTI
CTIHKM ILJIOAY IIPUBAOJIIOIOTH
nraxiB; 6 — cyxi miaomu dacTo
MaloTh BUPOCTHU Y BUIJIALL ra-
YeuKiB, IIIKUIIiB TOIO, 32 JOIO-
MOTOI0 SKUX YiNJIAIOTHCA MO0
Tijla TBapWH
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o komMmeHcaJisaMy HaJieKaTb TaKi sABUINA, AK
dopesisa Ta zooxopia (man. 12.4). ¥V pasi gopesii
(Bim rpeti. ¢popeo — HOCMUTHM) APiOHiNII BUAM TBApPUH
BUKOPHCTOBYIOTH OiJIBIIINX 338 PO3MipaMu JJIs CBOT'O
nomupernasa (mana. 12.4, 1). 3ooxopis (Bim rpei.
300H — TBapWHA Ta XOpeo — TOIINPIOIOCH) — SBUIIE
POBIIOBCIOJKEHHSA TMEBHUX YACTUH POCJUH (IUJIKO-
BUX 3epeH, HACiHHA, MJIOAIiB TOII0) 3a IOIOMOTOIO
TBapuH (Maj. 12.4, 2).

Amencaniam — popma 6iI0OTUUHUX BiTHOCHH MixK
BUJAMU, KOJU OAWH 3 HUX IPUTHIUYE KUTTEMiATb-
HiCTh iHIIIOTO, He 3a3HAI0YMU HETaTUBHOI'O 3BOPOTHO-
ro BmauBy. IIpMKJIaZoM aMeHCaJidMy MOKe OyTu
OJHOUYACHE OCEJIEHHS B TOBCTOMY KWIIIEUHUKY KOHS
IBOX BUMIB ITapasUTHUUYHUX HEMATOH: KiHChKa acKa-
puma nmpurHiuye menadomHpgiio, ajie He BiguyBae Ha Maux. 12.5. 1. Ackapuza
co0i i meraTuBHOTO BILIKBY (Ma.n. 12.5). Kincoka. 2. Nenadougis

Taxki dhopmMu B3a€MO3B’A3KiB, AK MapasuT — Xas3d-
iH, KoMeHcaJl — Xas3AiH a0 3B’SI3KM MiK ocoOMHAMU-MyTyaJlicTaMu, y Ipolieci
KO€eBOJIIONil MOMKYTh IIEPEXOIUTH OAHE B ogHe. Bigzomi Bumagkm, KOJau BigHOCH-
HU MidK mapasuraMu Ta iXHIMU cmenudivHmM® XasaAMU 3TOJOM BTpaday
CBOIO TOCTPOTY i IepeTBOpIOBAJIMCA Ha KoMeHcaJiaM. HampukJianm, cepel cucy-
HiB-mtapamdicTomMaTm (HpeJJ;CTaBHI/IKI/I tuny Ilnocki uepBu), aki MapasuTyoTh
Y KUIIIEYHUKY TBAapWH, € BUAU, AKi MEIIKAIOTh y py6u1 KYUHUX KONMUTHUX i
JKUBJIATHCA iH(Y30piaMu, He 3aBAA0YU IIIKOAM OPraHisMy xasdiHa.

3anam’amaemo

PisHi dpopmun cumbiosy € kaTeropigamu guHamivyHUMK, siKi B MpoLueci KoeBonwLii Bu-
AiB MOXYTb TpaHchopmMyBaTHCS 3 OHIET KaTeropii B iHLY.

Knro4yoei mepmiHu ma noHsmmsi

cumbios, cMMBiIOHTK, MyTyaniam, koMeHcaniam, dopesis, 300xopid, aMeHcaniam, HenTpa-
nism.

1. Wo Take cumbios? Aki dopmu cnmbiosy Bu 3Hae-
Te? 2. HaBegiTb npuknagn mMyTyaniCTU4HMX B3ae-
MOBIZAHOCUH MiX opraHiamamu. 3. Aki BU 3HaeTe popmMu KoMmeHcaniamy? 4. Yomy HenTpa-
ni3m He BBaxatoTb hopmoto cumbiosy? 5. LLlo Take ameHcaniam?

lepesipre 3A06YTi 3HQHHS

Ak nogMHa B MeQWYHIN | BETEPUHAPHIV NPaKTULLi MOXe BUKOPUCTO-
ByBaTW siBULLE aMeHcaniamy, Konm oguH napasvtuyHuMim BUA Hera-
TMBHO BNMBAE Ha iHWOro napasuta? Aki MaTb OyTn 3acTepexxeHHs Npu LboMy?

lMomipkyvite

§13. OPrAHI3M 9K CEPEAOBULLE MELLKAHHA. AAANTALT OPTAHI3MIB
AO MNAPASUTUHHOTO CNMOCOBY XUTTH

IIpuzadaiime dopmu cum6iosy. SIki opranismMu HaswBaloOTH reabMiHTamMu? Y domy
TOJIATAE SABUINE MOJEKYJIAPHOI MiMiKpii?

OgHUM 3 OCHOBHUX CEPEIOBUIIl MEINKaHHSA JesdKNUX OPraHisMiB Ha HamIii
IJIaHEeTi € opraHisMu iHIMUX KUBUX iCTOT, AKi HABUBAIOTH XA3AAMU.

Oco0auBOCTI amamnTaimiii OpraHi3MiB 10 Mapa3sUTHYHOTO CIIOCO0Y $KHUTTS.
Ocob6auBoro hpopmoro cuMmbiosy € napasumuidm (zus. man. 12.1). Oxri napasutu
oceJIAIOTHCS HA IOBEpPXHi Tija xasdiHa (ekmonapasumu; maj. 13.1), iHmi —
ycepenuHi HbOTO (eHdonapasumu) (Maua. 13.2).
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Maux. 13.1. ExTonapasur — J0ACbKa
Boma rojsoBHa (1) — B3xebGiabIiroro
MEIIKa€ y BOJIOCAHOMY IOKPUBI ro-
JIOBU ¥ JKUBUTHCSA KPOB’I0 JIOAUHU
(3BepHITH yBary Ha Te, AK KPOB Xa-
3diHa 1TpocBiuyeThcA Uepe3 IIO-
KpuBm); cBol sitnsa (ruugu) (2) BoHA
NIIPUKJIEIOE CEKPEeTOM OCOOJIMBUX 3a-
JIO3 IO BOJIOCUH

ITapasuram Ta ixXHiM Xa3daM IpUTaMaHHA TPHUBaJa KOEBOJIONidA, Y XOmi
AKOI mapasuTu HaOyBalOTh BY3BKOI creliaJjisaiiii, sK-oT, mapasuTyBaHHS B
OpraHiaMi OZHOrO UM HEBEJIWKOrO YUCJa Xa3daiB abo Jjullle B IEBHOMY OpraHi.
Hampukiaaz, crareBo3pisii ocoOMHM 6MUavoro Ta CBUHSYOTO IiM’AKiB mapasuTy-
IOTh JIAIIIEe Y KUIIEUHUKY JIOAWUHU, JUUUNHKYA TPUXiHEeaH, AKi MOKYThH mapasu-
TyBaTH B JOCUTH IIMPOKOr0 KoOJia Xas3diB (OAWMKi Ta cBilicbKi CBMHi, Ipu3yHU,
IVKi XWKi TBapUHU, JIOAWHA), OCEJAIOTHCA JUIIE B IOCMYyTrOBAHUX M A3aX.

OgHuM 3 OCHOBHHMX HAIPAMiIB KOeBOJIOIiI mapasuTiB Ta ixHiX xasdiB €
MOCTYIIOBE 3HUKEHHS T'OCTPOTU B3aeMO03B’si3KiB. HacTo mapasuTu, HacaMiepes
€HJI0TIapas3uTH, ¥ CBOEMY iCHYBaHHI Iy:Ke 3aJieXaTh BiJf cBOro xasdiHa: cMepTh
xassiHa 3arposKye CMepTIO caMoro mapasuTa. ToMy 10 TpuBaJIiIia KOeBOIIOIia
mapasurTa Ta WOro xassiHa, TO Kpallle BOHM aJalTyIOThCA OOWH IO OXHOTO i
MEHIIOo] ITKOAU ImapasuT 3aBaae xaszaimy (maJj. 13.2). I1i sakoHOMipHOCTI Has3u-
BalOTh 3AKOHOM CIPSAKEHOI eBOJIIONII mapasura i xasaiHa.

Y (dopmyBamHi agamnTarmiii 70 MapasUTUYHOTO CHOCO0Y KUTTSA MOYKHA BIIi-
JUTH KinbkKa HanpsamiB. Hacammepen mapasuT Ma€ IOTPANUTU B OPramism
xassaina. HacTo 1e BigOyBaeTbCcA IIiJi yac IIPOKOBTYBAaHHSA IMapaswuTiB, IXHIiX
mucT abo fA€Ib 3 i’Ker0 Y1 BOMOI0 (IK-0T, fu3eHTepiiina ame6a). [lapasutu TaKoxK
MOXKYTh IIPOHMKATU B OPraHi3dM Xas3sgiHa caMOCTiitHO abo 3a JIOTIOMOIOI0 Iepe-
HOCHUKIB (HampuKJald, TpuomaHocoMa — 30yAHUK COHHOI XBOpoOM — g uac
YKYCY KpOBOCHCHOI Myxu Iierie). IloTpanuBIiiu B OpraHiaMm xassiHa, IapasuTu
3IiMICHIOIOTH CKJIAMHI Mirparii B momrykax mpuIaTHUX JIJd iCHYBaHHA TKaHUH
i opramis, mig yac axux OiJbLIiCTh 3 HUX THUHE.

XazdaiH 3a [JONOMOI'OI0 PiSHOMAHITHMX B3aXWCHUX peaKIiii HaMmaraerbcs
mo30yTucsa mapasuTiB. Tax, 6ap’€poM Ha ILIAXY NPOHUKHEHHS MapasuTiB B
OpraHiam xasfdiHa CJyT'yIOTh MOTO MOKPUBU: IIIKipa Ta cau3oBi o6osiorKku. IIpo-
HUKHEHHSA IIapas3uTa BCEPEeIUWHY OPraHisMy CHPUUYMHSAE HU3KY B3aXUCHUX Dpe-
aKIIill: 30KpeMa, aKTUBIBYETbCA KJIITUHHUH i ryMo-
panpHmUit imywnirer. IlapasuriB ongpasy aTakyoThb
daronmuTy, Ha HUX BILJIMBAIOTH TaKOXK HedAKi Oio-
JIOTIYHO aKTWBHI CIOJIYKHU: CJAU3, AKUN BUIIIAIOTH
3aJI08UCTi KJITMHU CJIM30BUX OOOJOHOK, TOPMOHW,
(epmenTH, 1110 MaIOTh GAKTEPUITUIHY difO.

Tunu aganraniin napasuris. HalimomiTHimmumun
amanTalisMu IIapasuTiB € MOp(OJOriuHi: HaIpH-

Maaxn. 13.2. IlpeacTaBHUK PaKOIMOiOHMX — ITMMOTOA,

a00 sA3MKO0Ba MOKPUILA, — OCEJISIETHCA B POTOBiH MOPOIK-

HuHi pub6. Ilapasur KUBUTHCS KPOB’I0 i uepe3 HeIO-

CTATHE KPOBOIIOCTAYAHHS CIPUUYUHSAE aTpodiro s3umKa

pubu. Aje Xa3sAiH aganTyeThCA OO0 IIPUCYTHOCTI Iapa-

31Ta, BUKOPUCTOBYIOUM HMOTO TiJIO AK SA3UK MiJ yac 3a-
KOBTYBaHHS 12Ki
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KJaJ, YAOCKOHAJIEHHA OpraHiB NITPUKPIIJIEHHA,
AK-OT, IPUCOCKU, X000TKHU 3 raukamu (maJ. 13. 3),
KirTMKM Ha JamoKax Hir. AganTuBHI 3MiHU cCTOCY-
IOThCA TaKOK (hiziosoriunmx i GioximiuHmMX mpoire-
ciB, oominy peuoBmH. Tak, CTHOMKKOBI uUepBM, [0
AKUX HAJEeKUTH Ii'AK CBUHAYMNI, MEIIKAIOTh ¥
KUITTeUHUKY XasdiHa, qe 06araro MOKUBHUX PEUO-
BUH, IIepeTpaBJIeHUX ITIiJ Aieio (pepMeHTiB xassaiHa.
Aje 71 cami CTHOXKKOBI uepBM 3JaTHI BUILIATH
TpaBHI GepMeHTH, 3a0e3MeUyoun IepeTpaBIeHHS
NOTPIOHMX mapasmTaM CIIOJYK.

Mopdodisionoriuni apmanTarmii mapasuTiB OyBa-
IOTh IIPOTpecuBHi Ta perpecuBHi. IIpoepecusni: Mau. 13.3. Opranamu mnpu-
TIOCHJIEHUII PO3BUTOK OPraHiB IPHKPIIJIEHHA Ta cTa- KPUUICHHA CBUHAMOIO
TeBoi cucTeMu (Y KOKHOMY UJIEHHKY CTHOMKKOBHX w1 fKa A0 CTIHOK KIIIed-

. . . . .. HUKY CJYI'YIOTb 4YOTUPHU
YyepBiB 3aKJajaeThcA CBili HabGip JosoBiumx i sKimo- IIPHCOCKH i XOGOTOK 3 rau-
YMX CTaTeBUX OPraHiB); yCKJangHeHa OygoBa IIOKPH- KaMu
BiB, SIKi IPOTHUOiIOTHL 3aXMCHUM pPeaKI[isIM xassiHa
(HampuKJIag, KyTUKYJa acKapuj Mae OO0 OecsaTH PisHuMX 3a Oym0oBOIO ITapiB);
MOJIEKYJISIPHA MIMiKpiA He Jae 3MOTrM PO3MiZHABATHU MApPa3UTIB AK UYKOPITHUX;
BUIiJIeHHS KHUIMTKOBUMH IIapasuTaMu aHTH(pEepMEHTIiB (CIOJIYK, AKi 3aXUIIAIOTh
TMOKPUBHI TKAHWHU BiJ] ITlepeTpaBjieHHA (hepMeHTaMU Xa3sgiHa) TOIIO.

Ho pezpecusnux (Bif jaT. pezpecyc — 3BOPOTHUM Pyx) mMopdodisiosoriunmx
amamnTalliil HaJIelKaTh PeAYKI[iA OPraHiB OIMIOPHO-PYXOBOI CUCTEMU, CIIPOINEHHS
OyZI0BU HEPBOBOI CHCTEMU Ta OPTraHiB UyTTs TOIIO.

MacoBy sarmbenr ImapasuTiB mif 4Yac 3AiMCHEHHA CKJIAJHUX MKUTTEBUX
IUKJIIB KOMIIEHCYE BpaskKamua mjaommuicTs. Tak, caMKa acKapuau JIOJICBKOI
npotarom nobu moxxke Bigxaamatu go 250 000 serb, a B OGHOMY YJIEHUKY CBHU-
HAYoro 1in’aka micturbesa go 175 000 denb.

ITapasuTuunuii cmocid *KUTTA 3HAUYHO YCKJIAIHIOE 3YCTPiU MiK ocoOmHamMu
pisHoi crati. Tomy 6araTo mapasuTiB (HampuKJam, OiJIbITiCTh MJIOCKUX YEPBiB,
faraTo BUiB HMapasUTUYHUX PaKONOAIOHMX) € repMadpoguTaMu, 4acTo 3/aT-
HUMHU 0 caMO3aIllJIifHeHHA. ¥ Po3IiIbHOCTATEBUX BUAIB (hOPMYIOTHCSA amalTa-
mii gis sabesmneueHHs HamifiHocTi 3ycTpiui maprHepiB. 30Kpema, y HeMaTO[
cuaramyciB (May. 13.4) — mapasuTiB IuUXaJbHUX ILIAXiB IITaxiB — camensb i
caMKa HaJifiHO 3’¢fHYIOTHCS OHE 3 OMHUM Ha BCe JKUTTSA: CaAMI[i IIPUPOCTAIOTH
IO CAaMOK y OiJIAHIII IXHBOTO CTATEBOT'O OTBODY.

Heari mapasuty (HanpukJaajl, JUINHKY TPUXiHEJNV) BKPUBAIOTHCA KallCy-
JIOI0 IJI VHUKHEHHS Oii iMyHHOI cucTeMu xassdiHa.

YHacoMm yBech »KUTTEBUI IUKJI IIAPa3UTiB JEMOHCTPYE MPUKJIIAL KOEBOJIOIii:
YiTKy aJanTaliio OO0 KUTTEBOTO IIUKJIY
xXassdiHa Ta ©oro mob6oBux purmiB. Tak,
OIUH 3 IPEeACTAaBHUKIB IJIOCKUX YepBiB —
JKab’saunii 6araToByCT — MapasuTYE B CEUO-
BoMy Mixypi :ka0. Bim mabyBae craTeBoi
3pijocTi JiMIlle HA TPETHOMY POIlL KUTTH,
TOJi, KOJIM CTAaTE€BO3PiJIMM CTa€ i caMm xass-
in. IlikaBy cuHXpOHizaImiio mapasuTiB 3
ITO0OBUMM PUTMaMM IIPOMiKHUX Xa3sdiB
CIOCTEPiraroTh y Aesdkux Hemaron. Hampu- Mau. 13.4. Camens HemaToxu cuHra-
KJaJ, JUYMHKU Byxepepii (80yaHMKA cjio- wmyca (a) nmpupocrtae mno camixu (6) y
HOBOI XBOPOOH JIIOAWHM), 10 IePeAa0ThCs AlnsHni if craTeBoro OTBOPY
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Maux. 13.5. Byxepepisa Ta jm0oa — HemMaTonu, siKi mapasu-
TYIOTh Yy JIOAWHU; 1XHIX JUUYMHOK TEePEeHOCATH KPOBO-
cucHi Komaxu: 1 — JHUYMHKA Jioa CepeJ] epUTPOIIUTIB
JIOAWHU; 2 — JUYMHOK Jioa IEepPeHoCATh reasi (2), a ju-
YMHOK Byxepepii — KpoBocucHi Komapi (3); 4 — mposB B
JIIOMVUHU CJIOHOBOI XBOPOOHM, CIIPUUYMHEHOI TTapas3uTyBaH-
HAM Byxepepil (yHacaiZoK poO3poCTaHHA MiAIIKipHOL
KJITKOBUHHU Ta IIOCTiHHOTO 3aCTO0 JIiM(pU OpraHu rimep-
TPOGYIOTHC)

KPOBOCUCHUMU KOMapaMu, 3’IBJISIOThLCA B MepudepruyHiil KPoBi JIOANHU JUIIIEe
HaaBeuip a6o BHoui. HaToMicTh JIUUYMHKY iHIIIOTO BUAY HEMATOM — JIoA — Mirpy-
I0Th y nepudepryHy KPOB yAeHb, OCKIJIBKM ixHiI mpomiskHi xa3dai — reasi —
aKTHUBHIi came B 1eit uac (maj. 13.5).

JKuTTEeBl MUKIN mMapasuTUUYHUX BUOIB € aJalTalligMM A0 IXHBOTO IIOIINPEH-
HS Ta iHBasyBaHHS HOBUX OCOOWH xa3AiB. 30KpeMa, TaKy (QYHKIIif0 3milicHIO-
IOTh JUYMHKHY, 30ATHI 0 aKTUBHOI'O PO3CeJIeHHsA, ab0 MPOMiKHI UM ocTaTouHi
xaasi, mo 6epyTh Ha cebe PYHKIIil0 mOMMpeHHa mapasuTiB. Ha maaouky 13.6
HaBeJeHO ONWH 3i cmoco0iB 3apaKeHHsA JIOIUHM HEeMaToHoI0 aHKiJIOoCTOMOIO.
JIMumHKY IIHOTO IIapas3uTa BUXOAATH 3 AE€IH I YV I'PYHTI ¥ 4acTO IIPOHUKAIOTH
B OpraHisM JIIOAWHU Uepe3 IIKipy.

Apanrariero 10 mapasuTU3MY € BIJIMB IIapaswuTiB HA MOBEAiIHKY CBOIX Xasd-
iB, 30KpeMa, 3 MeTOI0 3a0e3MeUnTH 3yCTPiu MPOMIKHINX Xa3AiB 3 OCTATOUHUMU.
IIpukaagoMm € JaHIETONOLIOHUI CHCYH, SKHI 3a3BUuUail mapasuTye y MeUidIli
TPaBOiZHMX TBapwWH (3pigka — i B mioamum) (13.7). [Ipyrum mpoMisKHUM Xa3si-
HOM [IJA HBOTO € MypalllKa. BiJbHIicTh JUUYMHOK JIaHIETOIIOAiOHOTO CHCYHAa
iHOUCTYEeThCA B NMOPOYKHUHI Tijla MypaIllKy, a OfHA 3 HUX IPOHUKAE y T'OJIOB-
HUP MO30K KOMaXW ¥ 3MiHIOe ii mOBemiHKY: yIeHb TaKa Mypallka BUKOHYE
3Buuaiini (pyukiii podouoi ocoOmHIM, a HaABeUip He IOBEPTAETLCA B MYypalll-
HUK, a 3aI0B3a€ Ha POCJWHY Ta NPUKPIILIOETbCA A0 Hel miesmenamu. Takry
MYypallKy, 3apaskeHy JIaHIETOMONiIOHUM CHCYHOM, JIEeTIIe Pa3oM 3 POCJIUHOIO

Man. 13.6. Amkinocroma, a0 KpMBOTOJOBKAa ABAHAAIATUIIAJO] KUIIKK, — IIapasuT

KuimedyHuKy JjgooauHu (1); mapasurT Mae y POTOBilf MOPOKHUWHI roCTpi miacTuHKU (a),

AKUMHI VIIKOIMKYE CIM30BY KUIIEUHUKY I KUBUTHCA KPOB’I0; 2 — OOHMUM 3i CIoco0iB
NOTPAIJITHHA B OPTaHi3M JIIOAVHY € aKTUBHE IPOHUKHEHHSA JIMUYNHOK KDPidb IIKipy
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Mau. 13.7. JKuTTeBUH MUK JaHIIETOIOLi0-
HOTO cucyHa: 1 — HaseMHUI MOJIIOCK (TIep-
MINHA IPOMiKHUI XasdAiH); 2 — Mypalika
(opyruii mpomimkHUi xassaiH); 3 — TpaBo-
imHa TBapuHAa (OCTATOUHUI Xa3AiH)

IPOKOBTHYTH OCTATOUYHOMY Xa3AiHYy —
POCJIMHOIAHITI TBapUHIi.

ITlapasuTusm gy:Ke IIOIIMPEHUH
cepen pisHMX Tpyn opraxisamis. Bin
TPAILJIAETHCSA CEPENl Pi3HUX TPyl TBa-
puH (Bii ONHOKJITHHHUX e€yKapioTiB
IO XOpaoBUWX), OakTepiii, rpumbiB i
HABiTh KBITKOBHUX pOCJIUH (HAIpHU-
KJjaan, moBuTuiisg, IlerpiB xpect). Vi
Bipycu — BHYTPIIIHBLOKJIITWMHHI Iapa-
3uTu. ['OJIOBHOIO PHUCOI0 IIapa3uUTUIMY
€ Te, IO IIapasuT 00OB’I3KOBO 3aBIae€
IIKOAY OpraHismy xassima. AmamnTaiii 10 mapasuTUYHOrO CIIOCO0Y KUTTs (hop-
MYIOThCSA HA PiBHUX PiBHAX opraHisallii »kKMBOro — BiJ MOJIEKYJISIPHOT'O 0 MIOIY-
JISAIiAHO-BUIOBOTO.

Knro4yoei mepMiHuU ma noHammsi

napasuTuam, eKkTonapasuTui, eHgonapasnT, 3aKoH CNpsXeHOoI eBONOLiT NnapasnTa i xass-
Ha.

lMepesipTe 3A06YTi 3HQHHS 1. llo xapakTepHo Ans napasntusmy sik ocobnusoi
dopmn cnmbiosy? 2. o cninbHoro ta BigMIHHOIO
MK napasuTuamom i komeHcaniamom? 3. [po Wwo TBepAUTb 3aKOH CMpPsKEHOi eBomMtoLii
napasuTta i xassiHa? 4. Aki aganTtauii y OyaoBi Ta npouecax XUTTeiANbHOCTI NpUTamMmaHHi
napasutam? 5. Aki agantauii 6ysatoTb y noBegiHui Ta 6ionoriyHMx pyutmax napasuTis?

Anusa ackapyau NOACHKOI NiCNA NPOKOBTYBAHHA NOTPANnsai0Tb Y
KULWIEYHMK NOAUHKU, 3BiAKW JNUYUHKN KPOBOHOCHOK CUCTEMOH
MIrpyoTb Yepea NediHky, cepue, nereHi, AuxanbHi WASXKY | NOTpannsaloTb 3HOBY B KULLIEY-
HUK. OBIr'pyHTYNTE AOUINBHICTE Takol Mirpauii sk cBoepigHol aganTauii.

lMomipkywure

§14. AAANTALIT OPTAHI3MIB AO YMOB BOAHOIO CEPEAOBULLA
MELLKAHHS

Ilpuzadaiime ocHOBHIi cepenoBuIlla MeIIKaHHA OpraHismiB Ha Hamri#i nsanerti. 1o
Take rizpocdepa, armochepa Ta jgirochepa? Y 4yomy I0JArae ocoOJUBICTL CTaHy aHa-
6iozy?

MermkaHIIAM BOKOUM — 2idpobioHmam — IpUTaMaHHi pisHOMaHiTHI agamnTa-
mii 1o icHyBaHHSA Y BOOTHOMY CEpPeIOBUIIIi.

Exoaoriuni rpynu rigpo6ionTiB i npuramanni im aganrtaunii. ITnankmonni
opzanizmu (Bix rpem. naarkmoc — OJIyKaOUYUil) MAlOTh afanTalii o MeIIKaH-
HS y TOBIII BOAM, IOB’s3aHi i3 3a0e3meueHHAM IMJIaBY4oCTi: Api6HI posmipwm,
pisHOMaHiTHI BUpOCTU Tijia, IMOJIETIHIEHHS ab0 BiJCYTHICTH CKEJIETHUX eJIEMEH-
TiB, HAKOIMUYEHHA JKUPY, HAABHICTL MyXUPIiB, 3aIIOBHEHUX T'a3aMU, BUCOKUM
BMiCT BogM y TKaHMHAaX ToIo (MaJ. 14.1).

Hexmonni opzanidmu (Bin rpel. Hexkmoc — mjiaBapouuil) — OGinblricTs puod,
TOJIOBOHOTUX MOJIIOCKiB, KMUTOMOMIOHI — 37aTHiI MO0 aKTMBHOIO IlepecyBaHHS B
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Mau. 14.1. TIpeacraBHUKY IIaHKTOHY: 1 — pagionapii MaioTs ocobauBMit MiHepaabHUM
ckeyer (3i SiO, a6o SrSO,), #ioro BUPOCTH y BUIVIALL F'OJIOK MOXKYTh BUXOAWTH 32 Mexi
KJiTUHY i 30iJbIIyBaTH MJIONTY i1 HOBEPXHi; KpiM TOro, y moBepxHeBOMY IHapi iIXHbOI
IUTOIJIA3MU MiCTATHCA KUPOBI BKJIIOUEHHSA, I1I0 3MEHIIYIOTh IIiJbHICTh KIITUHU; 2 —
Meay3a «MOPChbKa Ooca»; YMIiCT BOAW B Meay3axX MOKe CTaHOBUTH 10 98 %; 3 — nuumHKa
BUINUX PaKiB Mae BUPICT Ha IMaHIUPi, AKUi 301JIbIIy€E ILIOINY IMOBEPXHI Tija

ToBIIi Bopm. IxHiMm ajamramismMu € obTiuma dopma Tima i moOpe posBUHeHi
oprauu pyxy (maJ. 14.2). IlokpuBu IpeAcTaBHUKIB HEKTOHY YaCTO BKPHUTI CJIH-
30M, III0 3MEHIIIYe TepPTs IPHU IepecyBaHHi y BogHil ToBIimi. HaaBHicTs y Gara-
THOX PUO IIJIaBaJbHOTO MiXypa, 3aIlOBHEHOI'O ra30oM, JA€ iM 3MOTy 3 MiHiMaJIb-
HUMU BUTpATaMM e€Heprii 3MiHIOBaTHM NOJIOKEHHA y TOBINi Boxu. [lesaxi 3
HEeKTOHHUX OPraHisMiB (AK-OT, JeToui pubu, AedKi KaJbMapu), po3irHaBIINCA
3i 3HAUHOIO IIBUAKICTIO IIiJ BOJOIO, MOMKYTh BHCTPUOYBATH 3 Hel i IeBHY BiI-
CTaHb IpoJiTaTy HAJL ii TOBEpPXHEO.

Opranismm, sSKi MemIKaOTh Ha MOBEPXHI Ta B TOBIII I'DYHTY BOAOWM, BXO-
JIATH 10 CKJIany 6enmocy (Bif rpem. 6enmoc — rimbuHa): dhopaminidepu, Kopa-
JIOBi moJiinu, HeMaTomu, 6AraTOIIeTHHKOBI uepBU, ABOCTYJIKOBI Ta medaki immmi
MOJIIOCKY, BYCOHOTi paku, Kpabu, oMapu, TOJKOIIKipi, AesAKi BogopocCTi, 1miaHo-
O6akTepii, 6axTepii Tomo. Ii opranisaMm mMaroTh amanTallii 10 IPUKPITIJIEHHA [0
IHa abo mepecyBaHHSA IO HOT0 MOBEPXHi, 3aryinbGJIeHHA B TOBIIY JTOHHOTO I'DYH-
Ty ToIro (Mai. 14.3).

OpraHismu, SKi yTBOPIOIOTH IIOCEJIEHHS Ha PisHUX cybcTpaTax y TOBIIL BOIU
(zHUIma kKopabuiB, rifpoTexHiUHI copyau TOIIO), HaJeKaThb O nepugimony
(Bix rpem. nepu — HaBKOJIO Ta imon — pocauna). Ile, Hanpukaan, ry0ku, pisui
IpeAcTaBHUKMU BOLOPOCTEH, BycOHOri paxomomibui Ta in. Ixmi amamrarii — pis-
HOMAaHIiTHiI croco0u NpUKpinJeHHA A0 MoBepxoHb (MaJji. 14.4). IlpeacraBHuUKU

Mau. 14.2. HexToHui opranismu: 1 — KaimagoT — HalbGiIbIINiI cydacHUA XMKaK, caMIli
cAraioTh AoBKuHU 20 M i MaroTh Macy a0 50 T; JKUBUTHCS IEePEBAYKHO I'OJIOBOHOTUMU
MOJIIOCKaMU, cepeJ; AKUX I BeJeTeHChbKi IyIimGOKOBOAHI KajbMmMapu (2), o cAramThb
IoB:KUHU 14 M (caMKu); 3 — HEOHOBI JiiTatoui KaabMapu, 3aBAOBMKKHY 10 60 cM, MOKYTH
mpoJiitaTu HaJ moBepxHeo Boau q0 50 M 3i mBuakicTio 50 KM/TOI

48 O Tema 5



Maxn. 14.3. IIpeacraBuuku GemTocy: 1 — 3oyi0THiIl rInboKoBOmHUIT Kpab (a) mopyu 3
MOPCBKUMU CKJIAHUMU rybramu (Komuk Berepwn) (6); 2 — HaNGiabIIMi JBOCTYJIKOBUH
MOJIIOCK BeJIeTeHChKa TPUIAKHA, JOBXKMHA UePelaIllKy AKoro cArae 1,2 M, a Mmaca — mo-
"Hag 200 kr, sxuBe 6su3bK0 100 pokiB; ogHa 3 IIePJINH, YTBOPEHUX UM MOJIIOCKOM (Tak
3BaHa mepjauHa AJjiaxa) maja mMacy 6,4 Kr; 3 — IICKOMKHJ MeIIKae y MOPCHBKOMY
I'PYHTi, Yy AKOMY Oyaye HOpH, IIf0 HaraayooTrh Jitepy U (oguH 3 BUAIB HMUX Gararolre-
TUHKOBUX YeDPBiB Memmkae y HopHoMy Mopi); 4 — KopaJsoBi mmosiny Ha gHI MOPiB MOXKYTH
YTBOPIOBATH BEJIMKI OCeJeHHs; 5 — uepBOHA BOAOPICTH KOpaJiiHa Mae CBOEPimHMI Bal-
HSIKOBUH CKeJIeT i TOMY 30BHI Harajye KopaJioBi moJinmu; 6 — uepBomomiOHa TBapuHa
pony Ilpiamynroc aganmToBaHa MO MENIKAHHS HA Pi3HUX IVIMOMHAX — BijJi IPUILJIMBHO-
Bignamsuol 30HU 1o 7500 M

Maun. 14.4. IlpencTaBHUKY yIPYy-
noBaHb mnepuditoHy: 1 — aBo-
CTYJKOBUII ITPiCHOBOJHUIN MO-
JIIOCK JpeiiceHa (TPUKYTHUILS)
MosKe obpocTaTHl pisHi Tigpo-
TeXHIUHI cHopyau, 3aBasKaiouu
ixHilfi HOpMAaJbHiN eKcIyara-
Iii; 2 — saBgaBaTH IIKOAW JIIO-
OWHI MOMXYTh 1 oOOpocCTaHHA,
YTBOpEHi BOJOpOCTAMU

&
nepudiToHy, TaK caMo SIK i 0eHTOCY, PO3CeJAThCSA IIiJ dac pPyxJamBoi ¢asu
IXHBOTO JKUTTEBOTO ITUKJY (CIIOPH i3 MKTYTUKAMU, JUUYUHKU TOIIO).
CBoepiHy eKoJoTiuHy rpyny — Hedcmon (Bif rpell. HeillcmoH — IjaBalo-
4uii) — YTBOPIOIOTH OPraHi3MM, AKi MEIIKAalOTh HAa MeKi BOZHOTO Ta IOBITPAHO-
ro cepemoBuir (Majs. 14.5). IXHe KUTTA TOB’sI3aHe 3 ITOBEPXHEBOIO IIJIiBKOIO

Mauxn. 14.5. IIpegcTaBHUKY HEMCTOHY: KJomn-Bogomip (1) Ta maByK-moaomenec (2) MaoOTh

Ha HOTaX BOJIOCKH, IJ0 He 3MOUYYIOTHCSA BOZOIO; 3 — IPENCTABHUK TiJIJIACTOBYCUX PaKO-

noni6aux ponay Cradosebepic 3maTHUII TPUKPIMIOBATHCA OO BOAHOI IJIiBKU 3 HUIMK-
HBOTO OOKY Ta IepecyBaTuCh y340BK Hel
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Mau. 14.6. Am@ibionTHi opraHisamu: 1 — TPUTOH rpebiHUYaCTUIl HAJIEKUTD 10 XBOCTATUX
am(pibiit, momupeHuii Ha OinbIIiit yacTuHi TepuTopili YKpaiHm; HaBecHi i B mepmriit
MOJIOBWHI JIiTa MeIIKae y MPiCHUX BOAOMMAaX, y APYTi#Ml IIOJOBUHI JiTa BUXOAUTH Ha
cyxofmis; 2 — crpinunsa sBuuaiiHa (cTpisonuct) dopMye pisHI THUNM JUCTKiB: HaJ IIO-
BEePXHEI0 BOAM — CTpijomomioHoi dopmu, migBomHi — cTpiukomomibHi; 3 — B MOJIOCKA
aMnyaAapii MaHTifiHA IOPOKHWHA PO3AijeHa IIEePeTHUHKOI0 Ha OBi YacTHUHU: OZHA Mic-
TUTH 3A0DPY, AKa 3a0e3meuye MUXaHHA POSUYMHEHUM Yy BOJi KMCHEM, iHIIA — CIYTYE Je-
TeHelo, 1o 3a0e3euye BUKOPUCTAHHA aTMOCGEpPHOr0 KHCHIO

Boau. Ilo HeliCTOHY HaJeKaTh KJIOIMHU-BOJAOMIDKHY, MeAKi OJHOKJIITMHHI BOJOpPOC-
Ti, KYKH-BEePTAUKY, JUUYNHKYN KOMapiB, JeAKi uepemarnkoBi paku. OgHi 3 HUX
BUKOPUCTOBYIOThH CHUJIM ITOBEPXHEBOTO HATATY BOAM AJIA IIePEeCYBaHHA IO BOTHIM
IJIiBIIi, IIBOMY CIIPHAE€ HE3MOUYBAHICTH Tijsa (KJIOIM-BOOOMIpKH, HeAKi BuIU
naByKiB). Iumri opramismMm migBiIIyOTbCS A0 BOAHOI IUIIBKM 3HUIY (HAIIPHU-
KJaJ, JUYMHKY KOMAapiB, MedAKi pakomomioui, Mogons pub).

OxkpeMy Ipyny CKJIAJaOTh am@ibionmui opzanizmu (Bin rpem. amei — 3
000x OOKiB, moABifiHUII Ta 6i0C — MKUTTH), AKiI BiZHOCHO m00pe amamToBaHi 0
icHyBaHHA AK y BOJHOMY, TaK i Ha3eMHO-IIOBITPAHOMY cepenoBuiili. TUIIOBUMU
ampibionTamMu € am@ibii, cepen PoCJUH — cTpijoaucT, abo crpinuna (maJua. 14.6).

Exosoriuni ¢paxkTopu, gki BigirparoTh IPOBigZHY POJIb Yy BOTHOMY CE€pPEeIOBHU-
mri. Pisui somum CBiTOBOro okeaHy Pi3HATHCA 3a XapaKTepoM Oii eKoJIoTiuHMX
(dbaxTopiB, roJIOBHUMHU 3 AKUX € TEMIIEpary-
pa, OCBIiTJIEHICTb, THUCK, Ta30BUUA PEKUM,
COJIOHICTB, peabed AHA, IIBUAKICTH Iepecy-
s ; BaHHS BOOHUX Mac ToIo. Bucoka mmToma

: : - TEIJOEMHICTH BOAU 3YMOBJIIOE 3SHAYHO MEHIII1
KOJIMBAHHSA TEMIIEPATypU Y IIOBEPXHEBUX
mapax MOPiBHAHO 3 MOBITpAM (pivuHa aMILIi-
TyZa TeMIIepaTyp y IIOBEpXHEBUX IIIapax
oxkeany He mepesuinye 10-15 °C, a ma Beau-
KUX IVInOMHAX TeMIlepaTypa B3araJi craJja —
Big +1,5 mo +2,0 °C). I'izpoGioHTH, AKi MeIr-
KaloTh Yy KOHTMHEHTAJbHUX BOJAOHMAX,
3a3BUUYaAN CTiMKiNIi 1O KOJIMBaHb TEMIIEPATY-
pY BOAU IIOPiBHAHO 3 MEIIIKAHIIAMMN MOPiB.
Hna TemaomioO0HMX BHUAIB TigpobioHTIB
xXapaKTepHa HiJBUINIeHA TePMOCTiHKicTh 6iJ-
KiB i crareBuX KJiTmH, a ixXHi (epmeHTH
Mau. 14.7. fABuire GiogtomiHeciieH- AaKTHUBHINIL 3a BUIIMX 3HAUEHb TEMIIEPaTypPH.
nii: 1 — BesereHceka cupoHodopa: OcBiT/IeHiCT, BOZOHM IIBUIKO B3MEHIIIY-
ii xoomiA cATae SABROBKKM 50 M, erpog i sGispmennam rin6umrn. Tox Ha
memkae Ha raunoumaax 700-1000 m; . .
2 — HeBeNMKHE KalbMap-CBITII. mm6n‘m nmorazn 150-250 m (_bo'l‘oanTesonql
4OK MemKae Oiasi Geperip Slmomii OPTAHISMU JKUTH HE MOXKYTh. AJanTanisiMu

Ha rinomuax o 400 m IO MEIIIKAHHSA HAa BeJIMKUX IIMOMHAX € 37aT-

el
i
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HicTh 0 Giontominecyenyii — BUAINeHHA CBiT/JIa BHACJIiNOK OKVWCHEHHS CIIEIU-
diubnoi gimigHoi cmoayxu (IonudepuHy) 3a ydacTi depMeHTy Jonudepas’u
(maun. 14.7).

¥V MeIKaHI[iB BeJIUKUX TJIMOMH YacTO BifICyTHi# a00 HeJOPO3BUHEHWII Ball-
HSIKOBUU CKeJIeT, OCKiJIbKM B yMOBaxX BHWCOKOI'O THUCKY Ha BeJUKil TramOuHi
KaJbIlifi kKapOboHaT cTae po3suMHHUM y Boai. Tak, y riuboKoBOgZHUX (popaMiHi-
(ep ckeseT cTae opra"HiuHuM abo 3aMmimyeThea 6apiit kKap6oHaToM, y TyOOK BiH
CKJIAJAEThCA 3 KpeMHe3eMy. ¥ IIeBHUX BUIIiB I'NIMOOKOBOIHUX PUO KiCTKOBUIA
CKeJIeT 3aMiIlyeThCs XPAMIOBUM. YHACJIIIOK iCHYBaHHSA B CYLiJIbHINA TeMpPABi ¥
TJIMOOKOBOJHUX TBAPWH YaCTO BificyTHIi oui abo, HaBHaKu, ixHil po3mip 3HAUHO
30iybIIyeThCs (TesmecKoniuHi oui). 3abapBJeHHA TaKWX OPraHidMiB 3a3BuYail
TeMHe abo OJize.

PisHi Tunu BomoiiM BiIpiBHAIOTHCA 34 CBOIM COJIBOBUM CKJIagoM. MemkaHIri
OpPiCHUX BOOOMM BUBOAATL HAAJUIIOK BOAM 3 OPraHidMy (CKOpPOTJIMBiI BaKyoJIi
OMHOKJITUHHUX €yKapioTiB, opraHu BUAiJIEHHSA 0araTOKJITHMHHMUX). 3a BUCOKOL
COJIOHOCTi BOAM OpraHismMu, HaBIaKM, BUMYIIIeHi 3amobiratu ii Buxoay Has3oBHi
(30KpeMa, 3aBAAKM HEIIPOHUKHUM JJIS BOAU IMTIOKPHUBAM Ta 0COOJMBOCTAM PYHK-
IioOHyBaHHA OPraHiB BUMiJIEHHS).

3MiHa iHTEHCHMBHOCTI OCBITJIEHOCTi, TeMIlepaTypu, BMIiCTy coJieil, rasiB TOIIo
MOJKe CIPUYMHUTU BEPTUKAJIbHI Mirpariii opranismis. Tak, micasa Bumaginaa
PACHUX JOIIiB BEpPXHi ITapy MOPiB ONMPiCHIOIOTHCS, W TiApPOOIOHTU ITepeMirmry-
IOThCA y TVIMOII IIapy BOAHM 3i cTaJyiolo cojioHicTio. Pauku eydaysuigum BIeHb
MirpyooTh y BepxXHi IITapu BOAM, OCKIiJILKM COHSYHI ITpoMeHi mOTpiOHI iM misa
YTBOPEHHSA BiTaMiHy A 3 KapOTUHOIAiB, OTPUMAHUX 3 iKel0.

ApanrTanii rigpo6ionTis mo nmepecuxanua somoum. Opramismu, ki Haces-
IOTHh BOJOMMH, IO TUMYACOBO ab0 MEPiOAMYHO MepecuxaioTh, 3a3BUUAll MAIOTh
KOPOTKi Iepiogm po3BUTKY i 3maTHiI 3a HeBeJH-
KUii TPOMiKOK Yacy 3HAUHO 36iJbIITyBAaTHA CBOIO
ynceabHicThb. IlocymaumBuii mepiox 1i icToTu
epesKUBaIOTh Y HEAKTUBHOMY CcTaHi (Y BUTIALI
fA€Nb, ITUCT, cmop Toino). Tak, AWNA padKis-
muTHIiB (MaJj. 14.8, 1) a6o roaux 3s0pOHOTIB y
BHUCYIIIEHOMY CTaHi MOKYTh nepebysaTtu o 8—15
POKiB, He BTpayaiouu KUTTE3TATHOCTI.

Ha mepiom mocyxu meski rimpobioHTm 3ako-
OyioThcA y I'PYHT (BifiwacTi i mMaJoIeTMHKOBI
YepBU, BOAHI KOMaxu Ta iXHi JUUYMHKHU, AeAKi
pubu ToI0), iHKOAM (HOPMYIOUM B0BHIITHIO 3a-
XuCcHY o00osoHKY. Hampukiaanm, aIBOIHIITHA
puba — adppukaHcbKuil mporonrep (MaJ. 14.8, 2),
MOJKe 3aKOIyBaTUCh Y MYJ Ha IIubuHy a0 1 M
1 yTBOPIOBAaTM HABKOJIO cebe 3aXUCHY KaIllCyJay
i3 4YacTOK MyJly, CKJIEEHHX CJN30M INKipHUX Masn. 14.8. Aganranii rigpo6i-
3aJ103. ¥ TaKOMy cTaHi pmba Moxke mepeOyBaTy OHTIB 0 IepeCHXaHHS BOXOWM:
1o 9 wmicamiB (B yMoBax eKcoepuMeHTy — go | — IIUTEHL — MEITKAHENDb THM-
4 DOKiB) i BUXOANTH 3 HBOTO JIMIIe TCIA Toro, JACOBMX BOXOM  Vkpaimm -
K BOJOMMa 3aIOBHIOEThCA Bomom. Tak camo ggg’ M;;Kpof:iclgmg _nzlgsl?}g%e_
MOCYXy IIePeKUBAIOTh 1 puOM HAIIMX MPICHUX CBK U HI’)OTonTep
BOZOIIM — B’IOHM.

Knroyoei mepmiHu ma noHsmmsi

rigpobioHTWN, NNAHKTOH, HEKTOH, 6eHTOC, NepndiTOH, HENCTOH, amiBiOHTHI opraHiamu.
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1. Ha aki ekonoriyHi rpynu noginsaoTb rigpobioHTiB?
2. Wo cninbHOro Ta BiAMIHHOIMO MiXX OpraHiamamm
NNaHKTOHY Ta HeKTOHY? 3. CxapaKTepuaynTe opraHiamu, Wo BXoAaTb 4O cknagy yrpyno-
BaHb 6eHTOoCy. 4. Aki aganTauii npuTamaHHi npegcTaBHUkam nepuditony? 5. Ak rigpobio-
HTW afanTylTbCS A0 NepeXnBaHHA NepiodiB BUCUXaHHA BOAOWM?

lepesipre 3A06yTi 3HQHHS

O6rpyHTYy1nTE, YOMY XUTTS MOINO 3apOAuTUCH came y BOOHOMY

lNomipkyure cepenoBuLLi.

§15. HASEMHO-NOBITPIHE CEPEAOBMULLIE TA AAANTALLT AO HbOTO
OPTAHi3MiB

IIpuzadaiime, axi exosoriuni ¢paxkropu HasuBaOTh abioTHYHUMMU, GIOTHUYHUMU Ta
aurpornoreauumu. [1lo Take ana6ioa?

IIpoBigHa poJb cepen abGioTuuHUX (PaKTOPiB HA3EeMHO-IIOBITPAHOI'O Cepemo-
BUIIIAa HAJIEKUTL OCBITJIEHOCTi, TeMIIEpaTypi Ta BOJIOT'OCTi.

ApanTamnii opramisMie 100 piBHA ocBiTieHOCTi. 3a BUMOraMu IO YMOB
OCBITJIEHOCTi POCJMHU MHOMIJAIOTHL HA CBiT/IONIO0HI, TIHHOBUTPHBAJI I TiHBLO-
aw6ui. Céimnonobni eudu (0epesa, cocHa, KOBMJIA Ta iH.) MalOThb HATOHU 3
YKOPOUEHUMU MiKBY3JIIMU ¥ CHUJILHO PO3raJy’KeHi, JUCTKU 3a3Buuail apiomi
a00 i3 posciueHMMU JIMCTKOBUMMU ILJIACTUHKAMM, VKPUTI TOBCTOIO KYTUKYJIOIO.
Ha nmxuEbOoMYy 00IIi JUCTKA MOXKe OyTU I'yCTe ONYIIIEeHHS 3 BOJIOCKIB TOIIO.

Y minvonrwbrnux pocaun (3ejaeHi MoxXu, IIayH OyJIaBONOAiOHMI, KBACEHUILA
3BUYaliHa, cMepeKa TOII0) JUCTKU TEeMHO-3€JeHOTO KOJIbOPY 3 BUCOKOI0 KOH-
ImeHTpaIie XJaopodiay, YMCI0 MPOANXiB HA OAWHUIIIO IIOBEPXHIi JHCTKA MEH-
mre, Hi’K y CBiTIONMO0HUX. JIMCTKY B TiHBOJIOOHMX POCJUH 34e0iJBIIIOr0 PO3-
TAIIOBAHI TOPHUBOHTAJILHO UM YTBOPIOIOTH JIMCTKOBY Mo3aiky (MmaJj. 15.1).

Tinvoeumpueanum pocaunam (xyd sBUUaWHUI, JUIA CEPIEJNCTA, OY30K
3BUUAlHUIl Ta iH.) BiIacTUBi ajamTarii, npuTaMaHHi K CBiT/IONIOO0HUM, TaK i
TiHboNIOOHUM BuAaMm. Tak, Ha OAHIA POCJAWHI MOMKYTHb OYyTH JIMCTKU PiBHUX
TUIIiB, 3aJIE}KHO BiJl TOTO, 3a IKOTO PEIKUMY OCBIiTJIEHOCTiI BOHU C(HOPMYBAJIUCS:
JVCTKU, PO3TaIlloBaHi mo mepudepii KpoHW, MAOTh CTPYKTYPY, IPUTaMaHHY
JUCTKAM CBITJIOMIOOHMX POCJUH, a B ii rambuui — momiOHi O JMCTKIB TiHBO-
JI00HUX. SIKIMO POCIMHU 3POCTAIOTh Y MICIIEBOCTi, e mepiofnyHO 3MiHIOEThCS
CBIT/IOBUII pe UM, TO B Pi3HiI Ce30HM Yy HMX MOXKYTH BiJIIOBiZHO 3’ABJIATHCH
JIUCTKHU, IPUTAMaHHi a00 CBIT/IONIO0HIM, 400 TIHBOJIIOOHIM POCJIMHAM.

Y TBapuH IIOAO CBiTJIa BUIIIAIOTH HiYHY (AKTUBHI BHOUL) Ta deHHYy (AaKTUBHI
B cBiTIIy yacTuHy nob6u) epynu (Mai. 15.2). ¥V npeicTaBHUKIB «IeHHOI» Irpynu

Maux. 15.1. Aganramii 1o cTymeHsa OCBiTJIeHHs y pocauH: 1 — IuCTKOBa Mo3aika — ajar-

Taifg A0 HU3BKOI iHTEHCHBHOCTi OCBITJIEHHS; 2 — HPOTATOM 00U y AeAKUX POCJINH

MIOJIOYKEHHA JIMCTKIB MOXKe 3MiHIOBATHCH: YHOUYI BOHM CKJIaZaloThcA (a), yAeHb, KOJIU
3IifICHIOETHCSA (DOTOCUHTE3, PO3UPABIAATECA (0)
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Maxn. 15.2. 1. Ilpencras-
HUKU ponuHu HeKTapHU-
eBi — sickpaBo 3abapBJieHi
OpibHi  «IeHHi» mTTaxu.
2. CoBa Byxarta — 1peq-
CTaBHUK <«HIiUHOI» Irpynu 3
BEJIMKUMU OUNMAa

3a3BUuaii moOpe PO3BUHEHUH 3ip, BOHHU 34aTHI PO3Pi3HATH KOJLOPU, YACTO
MaloTh fcKpaBe 3abapBieHHA. HaToMicTh y mpeAcTaBHUKIB «HiuHOI» Tpymnu, a
TaKOK BU[iB, ITI0 IOXOAATH BiJl TpeAKiB, AKi Beauw HiYHUHA cmocid sKuTTA (Ipen-
craBHUKY poauH BoBui, KoTsui ToIo), KoJabopoBuii 3ip PO3BMHEHMUII ITOTaHO,
0Yi MOKYTh MaTH BeJHKi posMipu (HampukJjaal, ¥ COB, JIEMYPiB), II[0 JA€ MOK-
JIUBICTH YJIOBJIIOBATY HE3HAUHY KiJBKIiCTH CBiTJIa. ¥ TBapWH, 1[0 MEMIKAIOTH 3a
BificyTHOCTi cBiT/ia (MeIIKaHIII IMTMOOKUX IIapiB I'PYHTY, Ieuep TOII0), OpraHu
30py CHJIBLHO PeIyKOBaHi (KpiT, caimak) abo MOKYTh y3araJji BrpayaTuch (IK-OT,
y xBocTtaToi amdibii — mpores).

ApmanrTamii opraHisMiB moa0 TeMIEepPaTypPH HAaBKOJUIIHLOTO CEPEeIOBHIIA.

Bugu, nia icHyBaHHA SKUX ONTHMAaJbHOIO € HM3bKAa TeMIlepaTypa, HasuBa-
I0Th Kpioginamu, abo xonodonrobnumu. o HUX HajmexaTh meaAri 6axrepii,
JUIMIaUHUKYW, MOXH, YJIEHUCTOHOTI ToIro. PocinHM — MemIKaHIli TYHIPHU, BUCO-
KOrip’s TOII0, MalOTh HU3bKe cTe0JI0, AKEe YacTO CTEJUTHCS 110 3eMJi. B ixHBO-
MY KJITHHHOMY COKY HAKOHNMUYYIOTHCS IIYKPH, II[0 3HUKYE TOUKY 3aMep3aHHS
MUTOIIa3MM. ¥ KOMaX I TOYKA 3aMeP3aHHA SHUYKYETHCA 3aBAAKUN IIPUCYT-
HOCTi B remoJsriMmdi ririnepuHy (CKOPIiOHOBI MyXHU-IbOTOBUYHUKYN MOMKYTh pyXa-
THUCS 10 cHiry HaBith mpu —20 °C; mai. 15.3, 1).

Tepmmpinu, a00 mennono6Hi 6udu, MEIIKAIOTh 3a BUCOKUX TEMIIepPaTyp (JJ;o
+50 °C, iHoAi BHMIIi) HABKOJMIIHLOIO CePeNOBHINA (HAIPUKJIAL, apxel Tporuq—
HUX JIICiB, IIyCTeIbHI KyKM YOPHOTLIKHY, Mas. 15.3, 2). Ixui aganramnii mos’asani
3 ocobsmBOCTAMY OymoBU GiJIKiB Ta iHIITMX MaKpPOMOJIEKYJI, CTIHKUX OO0 mii 11bo-
ro YnHHUKA. Temmeparypa — OOWH 3 HAUMIiHJIMUBIMMUX (paKTOpiB HA3€MHO-IOBIi-
TPSHOT'O CEPEIOBUINA MeITKaHHA. ToMy opraHisMu 3a3Bryail afanTyOThCS OO il
KOJIMBaHb y IEBHUX MerKax. TeMmmepaTypHi amamraiiii TBapmH MOMKYTb OyTH
moB’A3aHi 3 XiMiuHOI0 200 (hisUHOIO TepMOperyJis-
Ii€I0 UM OCOOJIMBOCTAMU IIOBEIIHKIH.

?l Ilpuzadaemo, mepmopezynauyisa — 3TATHICTH
HiITPUMyBaTH CTaJie CIiBBiTHONIEHHA MisK
BHPOOJIEHHAM Telja (mennonpodykyicio) B opra-

Maxn. 15.3. Teapuuu Kpiodinu (xomomonrobui) (1) Ta
Tepmodinu (Temmono6Hi) (2): 1 — Myxa JHOAOBUYHUK
BecrBynma (panm CxopmioHoBi Myxu); BUI 3aHECEHO 10
YepBoHoi KHUTM YKpaiHM; IIi KOMaxu aKTHUBHI Bif
Ni3HBOI OCeHi A0 paHHLOI BeCHM, IIiJ Yac BiJJuTr yTBO-
PIOIOTH CKYMYeHHS Ha CHiry; JopHe 3abapBJeHHS A€
3Mory e(heKTHBHO IIOTJIMHATU COHAYHE TeIlJO, WiJBU-
HIYIOUX TEeMIIepaTypy Tija; 2 — KYKU YOPHOTIJIKK POLy
CreHOoKapa — MeIIKaHII crekoTHol mycteni Hami6; mix
yac TyMaHiB IIi KOMaxX¥W KOHAEHCYIOTHL BOJIOTY Ha IIO-
BepxHi Tija, AKa y BUTJIAMLI KpPaIlJIMH CTiKae 0 POTO-
BOI'O OTBODPY
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Maun. 15.4. Tepmoperynasiiis y TBapuH, IIOB’s3aHa 3i

3MiHOI0 TMOBeAiHKH: 1 — MeTeluK, PO3IMPABIIIOUN

Kpuja B NPOXOJIOJHY IIOTOAY, BOMpPae Kpidb HOKPUBU

COHSYHE TeILo; 2 — BOASHUUN BYK I'DIEThCA HA COHII,

BOuparoouu iHdpauepBOHi COHAYHI mpomeHi, Garari Ha
TEILJIOBY €Hepriio

Hi3Mi a6o #oro mOIIMHAHHAM 3 OOBKiJdJIA Ta
BHTPATaAaMH TeILIOBOI eHeprii (menaosiddauero).
Ximiuna mepmopezyaauyis 3abesnedyeTbcs 30i/b-
IIeHHAM BUPOOJIEHHS TeIljla y BifNOBinh Ha 3HU-
JKEeHHS TeMIlepaTypu MOOBKiLIA (HAIpUKJIAL, 3a
PaxyHOK CKOPOYEHHS M’A3iB, 30iJbIIeHHS iHTEH-
CUBHOCTi €K30TepMiuyHUX peakIiit). Pisuuna mep-
: : MopezynAayis TOB’s13aHA 31 3MiHaMu DiBHA TeIJIO-
“ 2yl ; Bigmaui (perynadAilia HOJOKEHHS BOJIOCAHOTO YU

e “  mip’AHOrO TOKPUWBY, AiaMeTpa KAaTiJapiB IKipw,
BUIIAPOBYBaHHS IIOTY, TPaHCIIpallid y POCJWH, PO3MHOAiJ IPOIIapKiB JKUPY B
TBapuH TOI110). (Haeedimo 111e IPpUKJIAIN MeXaHi3MiB TepMOpPeryJasdaIlii y TBapuH.)

Y mennokpoeérnux -, abo zomoiiomepmHux, TBapuH (CccaBIli, ITaXy) PiBeHH
TEeNJOMPOAYKIiI BHCOKMII, a MeXaHi3MH TepMOperyJsilii posBuHeHi moOpe.
XonodnoxkpoeHum, abo novkinomepmrHum, TBApUHaAM (IK-0T, yci 6e3xpebeTHi,
pubu, amdibii, penTmiii) 3a3Buuaii IpuTaMaHHUHA BiJHOCHO HEBMCOKUII PiBeHb
oOMiHY peuYoBWH, i, BiAIOBimHO, MeHIIIE BUPOOJISIETLCA TelJa B OpraHismi.
IHTeHCUBHICTL IIPOIIECIB KUTTEAIAIBLHOCTI TAKMX iCTOT 3HAUHOIO Mipoio 3aJie-
JKUTh Bifl Temieparypu moBKimis. Te came xapaxkTepHe @ IJisi MiKpOOpraHis-
MiB, TpuOiB i POCAUH: 3i SHUKEHHSIM TeMIepaTypHu AOBKiJJIA Bci mpolecu KuT-
TEMIANIBHOCTI B HUX YHOBiJIBHIOIOTHCS, a MMOHOBJIOIOTHCS TOMAi, KOJIM OpraHismMu
OTPUMYIOTH MEeBHY KiJbKicTh Ternia 330BHi. IleBHI MexaHisMu TepmoperyJsmii
TMOMKiJIOTePMHUX TBAPWH MOB’A3aHi 3i 3MiHOIO TOBEeAiHKM: MOAATKOBY KiJbKiCTh
Telia BOHW MOYKYTh OTPUMATHU BiJ| iH(pauepBOHOTO BUITPOMiHIOBAHHS, 110 HAJ-
XOOUTDL A0 MOBEPXHi 3eMJIi y CKJali COHAYHOrO CIeKTpa, BUIIOB3Aa0UN HA Mic-
14, 1110 700pe mporpiBatoThea (MaJj. 15.4).

Apanramnii TBapuH A0 iCHYBaHHA B MEeBHUX TEMIIEPATYPHUX YMOBaX IIO-
3HAYAIOTHCS Ha 0COOJMBOCTI iXHBOI OymoBu. Tak, 3TigfHO 3 MpaBMIOM AJJIeHA
(fioro chopmysroBaB amMmepuKaHCbKUH 300s0T k. Anern y 1877 p.) y 2zomoito-
mepmHux meapur I1i6HiuHOL ni6KYLi po3Mipu Yacmun mina, Wo UCMYnanms
(Byxa, XBOCTU TOII0), 30iAbULYIOMbCA Y HANPAMKY NOWUDEHHA 3 Ni6HOYL HA
nigdensv. lle moB’A3aHO 3 THUM, IO B YMOBaX »KapKOro KJimary OigbIiri Byxa,
XBOCTH TOIIO, AKi MaioTh HoOpe PO3BUHEHY CiTKY KPOBOHOCHUX KaIliIApiB, €
creriajgizoBaHUMM OpraHaM, I1T0 3a0e3MeuyioTh TemoBiggauy (man. 15.5, 1).

3rigao 3 mpaBuwiaoMm Beprmana (iioro copmyJioBaB HiMeIbKUN yUeHUN
K. Beprman y 1847 p.) 8 00n020 ab6o 060x Oau3vbKUX 6U0i6 20MOULOMEPMHUX
meapuH, w0 marms 00HAK08L cnocoou mepmopezynauii, 6invwi 3a po3mipamu
0coOuHU MmewkKamys Ha nigHoyi. OCKiIbKYM y TBAPUWH i3 OiMbIIMMU po3MipamMu
Tijla CIIiBBiZHOIIIEHHS IJIOII MHOBEPXHi Tija J0 iioro o6’eMy MeHIIe, HixX y
IpiOHINIMX 0COOWMH, BOHM MeEHIIe BiAJailoTh Telljla y MOBKijaAaA i BiAmoBimHO
MeHIIle BUTPAYAIOTh €Heprili ig miATPUMAaHHA CTajJol TeMIepaTrypu Tinda
(maxn. 15.5, 2).

! TepMiHU «TENJTOKPOBHICTH» i «XOJIOAHOKPOBHICTH» IIEBHOIO MipoI0 IT030aBJIeHi CeH-
Cy, OCKiJIBKYM y TaK 3BAaHUX XOJOJHOKPOBHUX TBAPUH KPOB MO’Ke OYTH TEIJIOI 3a YMOB
BUCOKUX TE€MIIePATyp HABKOJIUIIHLOI'O CEPENOBUIIA.
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Maux. 15.5. 1. Ilonsapua ntucuida (a) Ta mycTeJabHa JIN-
cuna denek (0). 2. Y BOBKiB, 110 MemKamoTh Ha Taii-
Mupi (a), Tiso saBmoB:KKU mo 137 cm, a mMaca — 10
49 Kr; maTomicTb BOBKM — MerkaHIiii Monrouii (6) —

MaTh Tijo 3aBHoB:KKU 10 120 cm i macy mo 40 Kr

HeaxuM BUZaM roMOMOTEPMHUX TBAPUH IIPHU-
TaMaHHa zemepomepmisa: y HECIIPUATINBI Iepi-
Ol POKY BOHY MOXKYTH BIIaJaTH y CILISUYKY abo
CTaH 3WMOBOTO CHY, ITiJi Yac AKOI TeMIlepaTrypa
iXHBOTO Tijla 3HUKYEThCA (B3UMKY — Oypi Beameni, iskaku, 6abaku Ta iH., yIIiT-
Ky Iif yac MOCYIIIJINBOIO IIepioy — MEeIIKAaHIli ITyCTeJ b i HAMiBIyCTEJIb — I'PU-
3yHM). 3aBIAKU IIHOMY BOHU 3HMKYIOTH PiBeHb OOMiHY PEYOBWH i He BUTpada-
IOTh 3HAUHUX PECYPCiB.

Apamnrarii pocauH 10 3MiH TeMIlepaTypu MOBKiJJjs moB’a3aHi 34e6iabIIIoro 3
Oioximiuammmu, QiziogoriunmmMu Ta mopdosorivHuMu MexaHidmamu. PociwHu
3IaTHI BigmaBaTW TeIJIO 3aBAAKM BEJUWKIiH ILJIOIII BUIIPOMIiHIOBAHHS Ta TPaH-
crmipanii (BumapoByBaHHs BoJioru). Hampukiazx, y CIeKOTHY HOTONY 3aBAAKU
TpaHcHipalii TeMmepaTypa MOBEePXHi JUCTKIB MOXKe OyTH HUKUOIO 3a TeMIlepa-
TYypy HaBKOJUIIHBOrO moBiTpA Ha 4-6 °C. Kpim Toro, pociamHu 3MiHIOIOTH
TIOJIOYKEHH S JINCTKIB: ITil Yac CUJILHOTO COHSAYHOI'O OIIPOMiHEHHs BOHU IIOBEPTA-
IOTh IX pebpoM y HANIPAMKY COHAYHUX IMPOMEHIB, a TPOIiYHi POCIWHU 3 POAU-
Hu Bo6oBi 3a Temmeparypu +35 °C i BHINE CKJIAAAOTh JUCTOUKM CKJIAJHOTO
JVCTKA; OedAKi TpomiuHi 0000Bi MOMKYTh CKpPyYyBaTH JHUCTKH Yy TPYOOUKY.
Y pocamH — MeIIKaHIIB IIyCTeJb i HAIiBOYCTEeNb — JHUCTKH MOXKYTL OyTH
cpibnscTuMu Ta OJUCKYUYMMHU, 3aBAAKM YOMY BOHM BifOMBaIOTh iHTEHCUBHE
cBiTiio. PopMyBaHHA XOJOAOCTIKOCTI B pOCIHH IIOB’A3aHE i3 3arapToByBaH-
HAM, TOOTO 3 IOCTYIIOBUM IHiJBUIEHHAM 3JaTHOCTi BUTPUMYBATH HUBBKi TeM-
mepaTypu.

Apanranii opraunismis 10 Boorocti. Y mpolieci mpucTocyBaHHS OO0 iCHYBaH-
HA B Ha3eMHO-IIOBITPAHOMY CEPEIOBUIII B OpPraHiaMiB BupoOMIMCsA amgamTaiii
o to0yBaHHS BOAYW, EKOHOMHOI'O CHOKUBAHHS BOJIOTH I MEPEKUBAHHS MOCYIII-
auBuXx mnepioniB. Tak, y pOCIMH MOCYIIJINBUX MiCI[e3POCTaHb KOPEHEBAa CUCTEMA
3laTHA IPOHUKATU Ha 3HAUHY IIMOMHY (COCHA 3BMUYaiiHa, BePOJIIOKA KOJIOUKA),
1o gomomarae no0yBaTu I'DYHTOBiI Boxu, abo noOpe posrajyskeHa B IIOBEpPXHe-
BUX IIapax I'PYHTY (KaKTycu), 1o 3abesmneuye eeKTUBHE 3aCBOEHHSA BOJIOTH 3i
3HAUHOI IIJIOIIi IIiJ Yac KOPOTKOUACHUX MOOIMIiB. ¥ TaKUX POCJIUH TAKOMK 3MEH-
HIyeThCA IJIOIIA JIUCTKOBUX IIJIACTUHOK, IIOTOBIIYETHCA IXHA KYTUKYJIa, 3MEH-
IIyeTbCA KiJbKiCTh MPOAMXiB, JIMCTKM YAaCTO BUAO3MIiHIOIOTHCA HA TOJKH,
JYCOUKH TOINO, a (PpYyHKIIi0 (oTocuHTe3y Iepedupae Ha cebe 3eseHe cTebJIO
(kaKTyCH, BepOsiosKa KoJrtouka; MaJi. 15.6). Ileaki 6araTopiuHi pocanHu 3maTHI
HaAKOIIMYyBaTH BOJIOTY B JHCTKax (ajoe, Mojoxuiio) abo crebaax (KaxkTycwm) i
notim ii ekoHOMHO BuTpauaTu. Taki pocamHU Ha3WBaIOTh cykylenmamu. Bara-
TOpiuHi TpaB’AHUCTI POCAWMHU B3IATHI MepeKWBATHU IIOCYIIIWBUMN TIepiom y
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Maux. 15.6. Aganrarii mocyXoCTiHKMX POCJIHH A0 3POCTAHHS B HOCYIIIJIMBUX YMOBAX:

1 — KaKTyc OmyHIIiA, AK ¥ iHIII KaKTycu, HAKOIHMYYE BOJIOTY Yy CBOEMY cTebJi; 2 —

KaKTyC KapHerisi BeJeTeHChbKa 3JaTHUI 3amacaTy OiIbII K 3 T BOAW; 3 — BepOJIIoKa
KOJIIOUKA — IIPEICTABHUK CKJepodiTiB

BUVIAII BUAOSMiHEHHX MHig3eMHUX IIaroHiB (KOpPeHEeBMUII, IMUOYJINH, 0yIb0OIIN-
OyJIMH TOINO), TOAi AK iXHSA HaJ3eMHa YacTuHA BigMmupae. [lepeBa i Ky 3MeH-
IIYIOTh BUIIAPOBYBAHHS B IOCYIILJIUBUI NEPiof], CKUAAIOUYU JUCTKU.

Onuieto 3 yMOB HOPMAJILHOTO iCHYBaHHS POCJWH Y HA3eMHO-TOBITPAHOMY
cepelioBUINI € ajamTallii Ao HiATpMMaHHS BOXHOTO 0ajJaHCY, TOGTO TEBHOTO
CIIiBBiTHOIIIEHHA MijK KiJBKiCTIO BOAM, AKa IOIMIMHAETHCSA POCIUHAMMU, Ta Ti€l0
ii KiJBKicTIO, AKY BOHM BUTPAYalOTh. SIKIIO 6010201100Hi pocrunu (POCUUKA,
303yJIMH JILOH, 0aJb3aMiH) MOXKYTh 3PDOCTATH JIUIIIE 38 YMOB BUCOKOI 3BOJIOMKE-
HocTi abo 3a6os0ueHOCTi I'PDYHTIB, TO nocyxocmiilki pocaiunu (KOBUIA, TUIIUAK,
KaKTyCH) MalTh IPUCTOCYBaHHsA, IO NAIOTh 3MOr'y AOOyBaTu BOAY 3a il Hecra-
ui, oOMesKyBaTH ii BUTapoByBaHHsa abo 3amacaTty y cBoix opranax. Ha Bigminy
BiJl CYKYJI€HTIB, y CKJepogimié — CyXuX POCJUH — JKOPCTKi maronum 3 mobpe
PO3BUHEHUMYU MeXaHIYHMMM TKaHWHAMU, JUCTKH IPiOHi, YacTo B3ropHyTi y
TPyOKy (cakcayJ, KoBuja Toio) (maa. 15.6, 3).

Cepen TBapuH, AK 1 cepel POCINH, BUIILISAIOTH 60/1020/1100HI (MOKPHIL,
amdibii Tomo), nocyxoarobni (mycrenbHi KOMaxu, MaByKoOIoAi6Hi, penTuii) Ta
nocyxocmiiki (6inbIricTs HaseMHUX TBapuH) 6udu. ¥Yci aganrarnii go peryns-
1ii BogHOrO OajlaHCY B TBAapWH MOAiJMAITH Ha MopdoJoriuni, disiomoriuni
Ta eroJoriuni. IIpukmagamu mopgoaozinHux adanmauyiii € nfo6pe PO3BUHEHUH
miap emikyTuKyau (30BHIimIHIN il sinmigmwmit map) y 6ararbox YJIEHUCTOHOTUX
(maza. 15.7, 1), 3poroBisi Jycouku Ta IMUTKH IIJa3yHiB, MYIILJIi YepeBOHOTUX
MOJIIOCKiB.

e

-
v .

Mauxa. 15.7. Apganramnii TBapuH, AKi Hal0Th 3MOr'y MEIIKATH B MHOCYIIJIMBUX YMOBAX:

1 — cxopmioH cTpokKaTuii — MeIIKaHelb IycTeJb i HamiBmycTeab €Bpasil — mae moGpe

PO3BUHEHHU IIap eHmiKyTUKYJIMW, AKHWI 3amobirae BTpaTaM BOJIOTHM uepe3 IIOKPUBU;

2 — moxkpuni poxy IeminemicTyc 3maTHi Memrkatu B CyXWX i CHEKOTHUX TVIMHUCTUX

yCTeJsAX, PUIOUYN INIMOOKI BepTukaabHi HipKu (70 1 M 3aBriIubIIKM), AKi 3a/IMINAIOT,

KOJIM MiABUIIYETHCA BOJIOTICTH NMPUIPYHTOBOTO Iapy MOBIiTps. 3amacu BOAU B opra-
Hi3Mi BOHM NONOBHIOIOTH, CIOKUBAIOYN TKAHWUHU POCJIUH
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Dizionoziuni adanmayii MOB’s3aHi 3 OCOOJMBOCTAMU KUTTEBUX (QYHKITiN
TBapuH. Tak, 6araTo MeIIKaHIIiB IIOCYIILJINBUX MicIleiCHYBaHb 3J4aTHi A0 YTBO-
peHHs MeTaboJiuHOl BOAM 3aBASKM OKMCHEHHIO 3amaciB »Kupy (BepOJiogu, rpu-
3YHU, KOMaXxu Ta iH.). ¥ KoMax 0cOoOJMBI 3a/1031 CTiHOK 3aJHBOI KUIITKY BCMOK-
TYIOTh BOLY 3 HeIlepeTPaBJIeHUX PEIITOK I’Ki Ta IPOAZYKTiB 0OMiHY pedYOBUH,
3aBIAKHM YOMY BOHA 3aJIUINAEThCA B opradisami. IHmmMuy npukaagzamu ¢isioso-
rivHMX ajgamTamiii 40 eKOHOMil BOAM B OpraHisMi TBapMH € PeryJsilis iHTeH-
CUBHOCTi BUIiJIEeHHS IOTY Ta BUIIAPOBYBAaHHSA Uepes CJIMU30Bi 0O0JOHKH, ITiJBU-
IIeHHs BUTPUBAJIOCTI 0 3HEBOJHEHHS OpratisMy, a TaKOK 0COOJIMBOCTi TepMO-
perymﬂul TBAPWH. Taxk, y HOI/IRlJIOTepMHI/IX TBapuUH (HAIIPUKJIAZ, PEITHJIi)
HarpiBaHHA Tijla 0 TeMOepaTypu HOBKiJJIfA 3MeHIIye BUIApPOBYBaHHS BOIU,
110 TOTPiOHO NI OXOJIOAKEHHA TiJa.

Emoanoziuni cnocobu pezynayii 600H020 0asaHCcy TIOB’s3aHi 31 3MiHOIO TIOBe-
IiHKu TBapuH. Beauki xpebeTHi TBapuHU 3MaTHI 3AilicHIOBaTH 3HAUHi Mirparii
o msKepett Boau (CJIOHU, aHTI/IJIOHI/I) abo cIopyAsKyBaTH IIiI3eMHI HOPU, Y AKUX
BOJIOTiCTh MOBITPA Imixg Yac mocyxXxum B8HAYHO BHINA TOWIO  (MAaJ.
15.7, 2). TBapI/IHI/I THOCYIIIJINBUX MlcuemHyBaHb YacTo aKTWUBHI BHOYi, KOJU
moBiTps BoJjoriie Ta mpoxoJonHimte. Ha mepios TpmBasoi mocyxu TBapuHU
MOXKYTb BHazatu y dianay3y — CTaH THMYacoBOoro QisiosoriuyHoro cmoxoro,
SIKUH XapaKTepHU3YEThCS NPU3YNMUHEHHSIM POCTY, PO3BUTKY Ta 3HUSKEHHAM
3araJIbHOTO pPiBHA O0OMiHY peYOBMH.

Knro4oei mepmiHu ma noHssmmsi

rOMOWOTEPMHI Ta NOMKINOTEPMHI TBAPUHW, CYKYNEHTK, CKnepoqitu, gianaysa.

1. Aki abioTnyHI hakTopwM BigirpatoTb NPOBiIgHY POSib
y Ha3eMHO-NOoBITPsIHOMY cepefoBuwi? 2. Aki agan-
Tauii cnocTepiraloTb Y POCNUH A0 Pi3HMX YMOB OCBITNEHHSA? 3. AK pOCNUHN MOXYTb pery-
noBaTu TemnepaTypy cBoro Tina? 4. Aki agantauii 4O Pi3HUX TeMNepaTypHUX PEXMMIB
nputamaHHi TBapuHam? 5. MNopiBHANTE aganTauii TBAPUH i POCNIUH 0 iCHYBaHHS B NOCYLL-
nMBMX yMOBaXx.

lepesipre 3A06YTi 3HQHHS

YHomy TpeMTiHHA ccaBuiB Ta NMOAMHW M4 Yac NepeoxXOonoaXeHHS

Momipkywte
Mae aganTtuBHe 3HaYyeHHA?

§16. AAANTALIT OPTAHI3MIB AO I'PYHTOBOIO CEPEAOBULLA.
®OPMYBAHHS XUTTEBUX ®OPM OPTAHI3MIB 9K PE3YABTAT
AAANTALIN AO NEBHOTO CEPEAOBULLIA MELLKAHHS

IIpuzadaime ximiunuii i MexaHiUYHUI CKJIaZ I'PYHTY. Bim 4oro 3ayeXmTh POXIO-
uicts I'pyHTiB? IIlo Take KoHBepreHmida? AKi pocimHM HaJEKATh O CYKYJIEHTiB?

Oco0aMBOCTI I'PYHTY AK cepeaoBUINA MEIIKaHHI OPpraHizMiB. fpynm — Bepx-
Hili pogroumii map Jgitocdepu, CTBOpeHul aiAabpHicTIO opraHiamis (MaJu. 16.1).
¥ rpyHTax pisHUX TUIIB pi3HE I CIIiBBiJHOIIIEHHS OPraHiYHMX i HEOPraHIYHUX
cunonyk. Tak, y O0JIOTHUX I'DYHTaX IepeBaskaioTh OPraHiuyHi PeYOBUHU, Y YOPHO-
3eMax — CIiBBiIHOIIIEHHA MiHepaJbHUX Ta OPraHiYHUX PEUYOBUH IIPUOJIUZHO
OIHAKOBe, a B KaIlITAHOBUX I'PYHTaX i ciposemax Gijbllle MiHepaJlbHUX CHOJYK.
3HauHi 3amacyu OpPraHiYHMX PEUYOBUH (TyMycCy) V I'DPYHTi CTBOPIOIOTH KOPMOBY
0asy IJisg pi3HOMaHITHUX I'PyIl OpraHi3MiB.

IPYHT € cTabiIpbHIIINM CepeOBHUINEM MEIIKAHHSA MOPIBHAHO 3 HA3€MHO-IIOBI-
TpaHUM. BoJsoricTs I'pyHTY 3asBmuUail BuUIla, HidXK BOJIOTICTH IOBITpA, i TOMY
pisHOMAaHITHI OpraxisMu MOMKYTh JIETIIle TePeKUBAaTU TaM IMOCYIIIJIUBUU TIEPIO.
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I'pyHTOBI  I'PyHTOBI GakTepii
rpmbu p—

JTMYNHKa

MypaLLKu KDIT BOBYOK [OLO0Bi Yepsu

Mau. 16.1. [leski MemIKaHIli I'PYHTOBOTO cepenoBuUIla (3a80aHHA: 3 HOIOMOTO0
BUmMTeJ s a0 BUUTEJbKH IIpUragaiiTe ocobauBocTi Giosorii opranismis,
HaBeJeHUX Ha MAJIIOHKY)

Cran rpyHTOBOTO TIOBITPS 3HAYHO BiAPi3HAETHCA Bil aTMoC(EPHOr0: BMiCT
ByrJIeKucJioro rasy B Hbomy y 10—100 pasiB Buimuii, a BMiCT KMCHIO JEI0 HUMK-
ynii. Kucens 31e0iabI0T0 HAAXOAUTDL ¥ I'PYHT 3 aTMOC(HEpPHOro IOBIiTpA 3aB/A-
ku audysii, Tomy #oro 6inbilie y BepxHiX Imapax. YMicT MOBiTpsS y I'PyHTI
3aJIeKUTDH BiJl #10T0 BOJIOT'OCTi: ITT0 BOHA BUINA, TO HUMKYUHA yMicT rasis.

XapaKTepHOIO PHCOI0 I'PYHTY AK CepPeNOBUINA MENIKAHHS Pi3HMX Iyl opra-
Hi3MiB € MMOPiBHAHO HEBEJIWKAa aMILIITyAa AO00BUX i PiYHMX KOJMBAHBL TeMIIE-
parypu. Ilomyxku onTMMaJbHHX YMOB iCHYBaHHS BH3HAUAIOTL BEePTUKAJbHI
mirparii rpyaToBux TBapuH (Maj. 16.2).

Hap rpyHTOM 3a paxXyHOK POCIMHHHUX PEHITOK (GOPMYeThCA Iap nidcmu-
Ku. 3aBASKHU MiACTUIII BigOyBaeThbCs OOMIH eJIeMeHTaMM YKUBJIEHHSA Y CHCTEeMi
pocyimHa — I'PYHT. 3a aKTHUBHOI yYacTi OpraHiaMiB — MeNIIKaHIIIB I'DYHTY (0ak-
Tepiii, rpubiB, TBAapWH) — OPraHiuHi PEeIITKU HiJCTUJIKU aKTUBHO IIePepobJIio-
IOThCA, YTBOPIOETHCS MOPiOHEHAa OopraHika, mepemiiiana 3 MiHepaJbHUMU Yac-
TUHKaMH, TKa HaJAXOAUTH 10 BEPXHBOTO IIapy I'PYHTY.

MemrkaHili TpyHTY 3QiHACHIOIOTH OCHOBHI JJAHKHU ITPOIECY I'PYHTOYTBOPEHHS:
CUHTE3 i pyiHYBaHHS OpPraHiuHOl pevyoBMHU, BUOIpKOBe HAKOINYEHHA 6iosoriu-
HO BaYKJIMBUX XiMIiUHUWX €JIEMEHTiB, pyHHYBaHHA I HOBOYTBOPEHHSA MiHepaJIiB,
Mirpairizo pe4oBUH I'DYHTOM.

T

W, A S
LR

“a = Ehe - Be )?65
Mauxn. 16.2. MemkaHIIi I'PYHTY, 3JaTHi 34iliCHIOBAaTHM BepTHUKAaJbHiI Mirpamii: 1 — TBa-
PUHU, AKi caMOCTiiHO IPOKJIANAIOTh XOAU Y I'DYHTi: KOMaXu BOBUKU (a) MalOTh PO3-
mIupeHi mepefHi KiHIiBKY, 3a JOIIOMOTOI0 IKMX AKTWBHO PUIOTH I'DYHT, JOIIOBiI uyepBU
(6) mpokJazaTh XOOUW 3aBAAKM CKOPOUEHHIO M’SI3iB CBOro Tija abo HpomycKaouu
I'PYHT uepes3 KHUIIEYHUK; 2 — TBApPUHU, IKi BUKOPUCTOBYIOTH OJA Mirpamiii y rpyHTi
HaABHI NOPOXHWHN, — I'DYHTOBi BiJIPHOMKMBYYi maHIUMpHI KJimi mMaroTh ApidHI pO3-
Mipu, AKi 3a3Bruaii He MePeBUIIYIOTH 1 MM
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PisHomaHiTHiCTE YMOB icHyBaHHSA BU3HA-
yae OaraTuili BUIOBUM CKJIAJ MEIIKAHIIB
I'PyHTY. ¥ TI'DYHTI PO3BUBAIOTHCA KOPEHEBi
CHCTEMM BUIIUX POCJNH, BOAOPOCTi (3esewHi,
JKOBTO-3€JIeHi, AiaTOMOBi); moIlIMpeHi pisHO-
MaHiTHI rpmbu ¥ JaumaiHUKM, GaKTepii Ta
mianob6akTepii, TBapUHU.

Cepen rpyHTOBUX OaKTepiil € aBTOTpOGdGU
(mepeBasKHO XeMOCHUHTETUKY — HiTpudikyoui
OakTepii Ta im.) i rereporpodu (camporpodu,
cuMOioHTHY, 30yAHUKK PiBHOMaHITHUX 3aXBO-
pIOBaHbL JIIOAWHN, TBAPWUH i pOCaMH Ta IixXHI
cropwm).

PYHTOBi rpudu TPANIAIOTHCA y I'PYHTAX
pisHUMX TUIiB, TaM, ge xo4ya 0 y He3HAUYHUX Masx. 16.3. Berviaodn v MyTva
KIMbKOCTAX € OpPraHivHi perrTKu. Ilpuzadaii- iy — B'i,L[HOCi’/IHI/I 3 po}c’nniaymn
MO: cepel; IPYHTOBUX I'PUGIB € fAK CALMPOTPO- | qopmyoun MiKOPH3Y, TPUOY mi-
¢u, Tar i cumbioTHuHi BUAM — mapasUTHYHI BumyIOTH e(QEKTUBHICTH IXHBOIO
(mapasuTu HaA3EeMHUX 1 TiBEMHUX YaCTUH MiHepaJbHOTO XUBJIEHHS
POCJUH TOII0) Ta MYTyaJiCTHUUHIi (BCTYIaIOTh
y cuM0io3 3 KOPEHEeBOIO CHCTEMOIO POCJKH) (DopMU. YCi roJiIoHACiHHI POCIUHU Ta
61u3bK0 85 % nBOMOJIBHUX 6epPyTh yUaCTh B YTBOPeHHI Mikopusu (maj. 16.3).

I'pyHTORBi TBApHMHM TIpeCTABIIEH] PIBHOMAHITHIMH CHCTEMATHYHIMIE Ta eKOJIO-
rivaumu rpynamu. OfHi 3 HUX aJanTyOThCA M0 MOCTiMHOTO MEITKaHHA Y I'PYHTL
(AK-0T, KPOTHU, CJIillaKu, MOINOBiI UepBU, MAHIIUPHI KJIIIMi ToIo; AuMB. MaJa. 4.3,
15.7.2). IHI11i MemIKaooTh y I'PYHTI IPOTATOM OiJIBIIIOl YaCTUHU CBOTO KUTTEBOTO
IMUKJIY (IMUYMHKYU JKYKiB — XpYIIiB, KOBaJuKiB; 0e3Hori amdibii Torro). Heaki
TBapuHYU epe0yBaloTh y I'PYHTI JIMIIE I/l Yac HeCIPUATINBOrO Iepiony (8MMiBi,
TIOCYXM TOII0): POIYXHU, AesdKi KoMaxu, JIycKaTi penTuiii Ta iH.

JKurresi dhopmu gk ogumHULII erosoriuHol Kaacudikaiii opranizmis. YHa-
CJiJJOK TPUBAJIOTO aJalTyBaHHS A0 IEBHUX YMOB MEIMIKAHHS Ta IIEBHOT'O CIIOCO-
0y JKUTTsS y IIPEJCTAaBHUKIB PiBHMX CHUCTEMaTUYHUX TI'PYyIl OpPraHisMiB Gopmy-
IOThCA MEBHI TUNM KUTTEBUX (DOPM.

3anam’amaemo

Xummeea ¢popma — cxoxa MopdoeKkonoriyHa opraHisadis opraHiamiB pisHUX BU-
[iB Ha NeBHIN dasi IXHbOro XXMTTEBOMO LIMKNY, WO Bigobpakae kKomnnekc agantauin oo
YMOB cepefoBuLla MeLlKkaHHs (Man. 16.4). LLlo ekonoriyHO nnacTuyHiwa neBHa cucTe-
MaTu4Ha rpyna, To 6inbLUO KiNbKICTIO XXUTTEBMX (DOPM BOHA NpeAcTaBneHa.

Maux. 16.4. JKurreBi hopmu ccaBiiB: 1 — HasemHi; 2 — mepeBHi; 3 — I'pyHTOBi (3eMJe-
pui); 4 — moBiTpsaHi; 5 — BoaHi (3a60arHsA: HaBeAiTH GiybIlle IPUKJIALIB TBAPUH KOXKHOI
JKUTTEBOL hopMm)
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IleBny xutTeBy (hopmMy opraHismiB BBaKa-
IOTb 00UHUUel0 eKOoN0ziuHOl KJaacu@ikauil,
OCKiJIbKK BOHA BigoOpaskae BiAmoBigHicTL agam-
Talilli TOpeaCcTaBHUKIB PIiSHUX CHCTEeMAaTHUYHUX
rpyn Ao Momi0HMX yMOB MeIIKaHHs. Tak, mpep-
CTaBHUKM! DPiBHUX CHUCTEMATUYHUX T'PYI BOTHUX
TBapWH 3[aTHI A0 aKTUBHOTI'O IIJITaBaHHS, MAIOTh
BUJIOB:KeHe o0OTiuHe Tijso (maJj. 16.5).

dopMyBaHHA MNEBHUX KUTTEBUX (QOpPM €
Hacuaigkom KoHBepreHiii. Hampurimazn, mo cre-
0JIOBUX CYKYJEHTiB BiJHOCATH AK KaKTYyCH, TaK
i meari moJioual, xoua Ii POCJAMHU HAJIEKATh JI0
pisHux mopAnkiB Kjacy I[BomosbHi. OCHOBOIO
. BUHUKHEHHs KOHBEpreHIlii, a BiAmoBimHO i »Kut-
Max. 16.5. Mopcbki xmxaxku, TEBUX (DOPM, € KOMOiHATHBHA MiHJIMBiCTE. ¥ pasi
30aTHI aKTHUBHO IIepeclifiy- KOHBEPreHIlil YiTKO BUSBJISETHCS BILIUB CEPEIO-
BaTh 3700mMd: 1 — Tymopmia pypa mHa opraHisamiio: y TBapMH — MeIIKAHIIB
axyna (knac Xpaumosi _pH6H; BOJHOTO cepefoBUINa — 3rAebijbIoro o6TiuHa
panx Kapxapumomonioumi); 2 — . N L
KocaTKa (CCABeIb, IO HAJE- ¢opma Tisa i 3cyHYTI Hasad OpraHu pyxy; IOJIT i

JKUTH 10 pany Kuromozi6ui)  HABITh HOBruii cTPUOOK IOTpeOye OMOpM Ha IOBi-
Tps, TOGTO 30i/MbIIEHHS TTOBEPXHi Tija.

Y pocinuH, AK i y TBapuH, KUTTEBa (popMa — IIe HacamIlepea iXHiil 30BHIIII-
Hilf BUTVIAL, AKUN BimoOpaskae HpI/ICTOCOBaHiCTI: IO MeBHUX YMOB iCHYBaHHS.
Tak, y pisHUX YacTHHAX CBOTO apeaJiy JOPOCJi POCIMHU OZHOTO BUAY MOXKYTHb
HaJIe;kaTu A0 pisHUX KuTTeBUX (opMm. Hampurian, meBHi Buam samHm abo
COCHU B YMOBaX BHCOKOTIp’a ab0 HmiBHOYiI yacTo HaOyBalOTh BUIJIAAY UYarapHU-
KiB. PisHi KuTTeBi (hopMU UM CEPIIESTUCTOI MOMKYTH TPANJIATHCSI HABITH B
omHOMY (hiTOIleHO3i. 3a CUJILHOrO 3aTiHEeHHSA, Ha OHI ApiB, cxmiIax (POPMYETLCA
nmpurHiveHa dopma JuUOM — KYIIONomiOHMII ciaaHuK. Taki ocoOuHM Jumu He
YTBOPIOIOTH KBiTOK, 3aBBUIIIKY He IIEPEBUIITYIOTH 4 M i (popMyioTh miamicok. Te
caMe IIpUTaMaHHE ¥ yepeMci 3BUYaMHINA.

€ pisui BapianTu KJjgacudikaiii xuTTeBux (popMm pocamH. OgHY 3 HUX PO3-
pobus 6oranik I. CepebparKoB. ¥ Hill BumijJieHHs BigminiB 6a3yeThcsa Ha CTPYK-
Typi Hag3eMHUX oceli (IepeBHi, HAIiBAePEeBHi Ta TPaB’AHUCTI POCIUHN), TUIIIB —
Ha BiJTHOCHiII TPMBAJOCTI KUTTA HaA3zeMHUX oceli (y Bigmisi mepeBHUX) abo Ha
TPUBAJIOCTi KUTTA POCJUH 3arajioM (y Bimiii HagseMHUX TpaB’SAHUCTUX POC-
JIVH).

Bipgain A. lepeBHi pocnuHu. Tunu: |. Oepesa. Il. YarapHukn. Ill. YarapHudku (Bia-
Pi3HATBECA Big YarapHUKIB MEHLIUMM PO3MipaMK Ta MEHLLOK TPUBANICTHO XUTTS).

Bipain b. HaniBgepeBHi pocnuHu. Tunu: IV. HaniByarapHuku (BigpisHAOTLCS Big
yarapHuKiB TMM, LLO iXHi cTebna geper’sHiloTb Nuwe B GaraTopivHin HUKHIA YacTuHi,
BiJ SKOI LOPIYHO BiAPOCTalOTb OAHOPIYHI TPaB'AHUCTI MaroHW) Ta HaniBYarapHUKM
(3anmatloTb NPOMIXKHE MOMOXEHHA MiXK OEpPEeBHUMM Ta TPaB'THUCTUMU POCIIMHAMMU,
MalTb HU3bKI cTeONa Ta HaniB3gepeB'siHiNi naroHw).

Bipain B. HazemHi TpaBu. Tunu: V. MonikapnivyHi TpaeBu (NPOTAroM XUTTSA UBITYTb i
nnogoHocaTb 6arato pasis). VI. MoHokapniyHi TpaBu (04HO- YM ABOPIYHI POCIIMHU, SAKi
NPOTSArOM XMWTTS UBITYTb | NNOAOHOCATL OAMH pas, Nicnsa Yoro BigMMparTh).

Bipgain I. BoaHi TpaBu. Tunu: VII. 3eMHOBOAHI TpaBu (pOCnuvHK, SKi 34aTHi pocTun

K y Bofi, Tak i Ha cyxogoni). VIII. MNMnaBatoyi Ta nigBogHI pocnuHu (nnaBarwTb Ha
noBepxHi BOAM abo MOBHICTIO 3aHYpeHi y Boay).
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3aedaHHs: 3 [ONOMOrOK BYNTENS ab0 BUMTENbKWU, BUKOPUCTOBYIOYM fiTepaTypHi Ta
iHTepHeT-AXepena, HaBeAiTb MPUKaAN POCIWH, AKi HanexaTb A0 PI3HUX XKUTTEBUX (POPM.

Omxe, y TIpPoOIIECi iCTOPMYHOTO PO3BUTKY PidHI Ipynu OpraHismMiB omaHOBYBa-
JIY TIeBHi eKOJIOTiuHi HimIi B pi3HUX cepemoBUINaX MEITKAaHHSA, YHACJIJAOK YOTO
B HUX chOpMYyBaJIUCA Pi3HOMAHITHI »KUTTEBL popMu. ¥ mpeacTaBHUKIB MeBHOI
JKUTTEBOL (DOPMU, AKi HAJEKATh 0 PIBHUX CUCTEMATUYHUX I'PYH, 3MiHIOIOTHCA
JUIe TeBHi opraHu, HacamMmepes Ti, AKi KOHTaKTYIOTh 3 JOBKiJIAM (HAIpu-
KJaJ, mepeiHi KiHIiBKU TIOJIEHIiB i KUTOMOAIOHUX, AKi 3a0e3IeuyloTh IIepecy-
BaHHS y BOJi, MePETBOPHUJINCSA HA JIaCTH), TOAI AK 3arajJbHUN IIJIaH OyIOBU
OpraHiaMiB 3aJUINIAETHCA He3MIiHHMM. AHAJI3 KUTTEBUX (opM OpraHismiB mae
3MOT'y BCTAHOBJIIOBATU aJalTHUBHI 3MiHM OpraHisMiB, IOB’A3aHi 3 0COOJIMBOCTSI-
MU IXHBOTO CepeloBUIIA MeITKaHHS.

Knro4yoei mepmiHu ma noHasmmsi

XUTTEBI (hopmm opraHi3mis.

1. Uum xapakTepusyeTbCsl I'PyHTOBE CepegoBuLle
MeLlKaHHA? 2. 3aBOsKkn SKMM ocobnmnBOCTSM TBa-
PUHWN — MeLLKaHLi Ha3eMHO-MOBITPSHOrO cepeaoBMLLa — 3HAX0AATb Y I'PYHTI YMOBM Ans
nepexunBaHHA Hecnpuatnueux nepiodis? 3. Lo Take xxmBa pevoBuHa rpyHTy? 4. HYomy
OpPMYBaHHSA NEBHUX XXUTTEBMUX (DOPM OpraHi3miB I'pyHTYETbLCSA Ha NPOLLeCi KOHBEpPreHuii?

lepesipre 3A006yTi 3HQHHS

Yomy XKuTTeBIi POpMM BBaXKaKOTb OOMHULIAMUN EKOSOTIYHOT Knacugoi-

lTomipkyvTe Kawii?

§17. AAANTUBHI PUTMU BIOAOTIYHUX CUCTEM Pi3HOTO PiBHS
OPTAHI3ALLjT

Upuzaaaﬂme, 10 Take H?ﬁpOI:OpMOHI/I, miamaysa. Ik (yHKI[iOoHye rimorasamo-ri-
nodisapua cucrema? ke ii Giosoriune sHaueHHA?

AnmanTuHi 0ioJoriuHi pUTMHU AK 3araJibHOOioJIOTiuHe ABUINE. Bu BiKe 3HAa-
eTe, 110 obepramua 3emMJi HaBKoJo COHIIA Ta BJACHOI OCi 3yMOBJIIOE 3MiHU
CBITJIOBOT'O peXKUMY, TeMIIepaTypu, BOJOTOCTi moBiTpa Torro. sKuBi ictotu misa
HOPMAJILHOTO ICHYBaHHSA MAalOTh HIPUCTOCOBYBATUCH [0 NEPIOAUYHUX 3MiH
iHTeHCMBHOCTI fii ekoJsioriuHmX (aKTOPiB Ta iXHiX KoMmIiiaeKkciB. Ile 3ymoBiioe
dopMyBaHHA B HUX adanmuéHux 06i0n102iYHUX pummie.

Hpupo,um puTME OpraHisMiB moAinsAOTh, HA 6HYymMpiwHi (MoB’A3aHi 3i 3MiHa-
MM iHTEHCUBHOCTI BJIACHUX IIPOIECIiB JKUTTENIAIBHOCTI) Ta 306HIWHI (CIpUYUN-

Maxa. 17.1. «BiosoriuHmii TOZUHHUK» JIIO-
muHU: 1 — ramboOKuil COH; 2 — HU3bKA TeMIIe-
parypa Tina; 3 — BUAiJIeHHS KOPTU30JY
(ropMOHY KOPHW HaZHUPKOBUX 3aJI03, IIIO pe-
T'yJII0€ BYIJIEBOAHUIT 00MiH Ta Gepe y4acTsb y
CTPECOBUX peakIlisix); 4 — migBUINEHHA ap-
TepiaJbHOrO THUCKY; D — IiJgBUINlEHA aKTUB-
HicTh; 6 — Kpallla KoopAuHAIia Aii; 7 — 4dac
HMIBUJKUX peakIliii; 8 — HaliBuia temiepa-
Typa Tina; 9 — HaWOiABII BUCOKUII apTepi-
anpHUT THCK; 10 — cekpellis MeJlaTOHiHY
(ropmoH emigisa; mepemae imgopmariiro mpo
CBITVIOBUII DPEKUM HaBKOJIUIIHHBOTO CEpPeo-
BUIIA B OpraHisaM; migBUINEHHA IHOr0 KOH-
meHTpallii rorye opramism g0 mepexomy B
CTaH CIIOKOIO)

61 O Tema5



HeHi 3aMiHaMu yMOB icHyBaHHs). Taki Bask/JuBi »KuUTTEBI (PyHKIIII opraHiamy,
AK PiCT, PO3BUTOK, PO3MHOMKEHHSA, 3aBIAKN aJAalTUBHUM OiOJOTiYHNM PHUTMaM
3/e0iIbIIIOr0 IPUIIaLAI0OTh HA HAHOIIBIN CIPUATINBL IIepioan.

Buyrpimai, abo engorenni, 0i0JioTiuHi pUTMHY YacTO TOB’A3aHI 3 ABUIIEM
6ion02iun020 200uHHUKA — 30aTHOCTI OpraHisMiB pearyBaTy Ha IJIMH 4Yacy
(maa. 17.1).

MexaHuisamMu «6i0OTiuHOTO TOAUHHUKA» 0a3ylOThCSA HA UiTKi# mepiogumyHOCTI
disuko-xiMiuHMX IIpoIeciB, AKi BigOyBarOThLCA B KJIiTHMHI. 3gaTHiCTL OpraHis-
MiB «BUMiproBaTu» yac mga€ iM 3MOry Jo0pe IPHCTOCOBYBATHCS He JIHIIE J0 3MiH
iHTeHCHUBHOCTI Oil eKOJIOTiYHMX UMHHUKIB IPOTAroM Ao0OM, a ¥ 40 CKJIAZHIIINX
reoisUYHUX ITUKJIIB Y IPUPOII.

LlikaBo 3Hamu

Putm «BionoriyHoro roguHHMKa» MOXHa KOpUryBaTtu, LUTYYHO 3MiHIOIOYM YepryBaHHS
CBITNOro Ta TEMHOro nepioAis 4O6M Takum YnHOM, Wo6 ii TpuBanicTb Gyna AeLlo KopoT-
LLIOK HiX 24 roguHn. Ane 6ionoriYyHMn roouHHNK MOXEe TPUBaNuin Yac JOCKOHANo dyHKLi-
OHyBaTW 1 6€3 BNMNMBY 30BHILLHIX YNHHUKIB.

Y 0araToKJITMHHMX TBapuH BHYTPimIHiI OiojoriuHi amanmTWBHI puUTMU
moB’a3aHi 3i cnemniasizoBaHUMU KJIiTHHaAMU — nelcmexkepamu (Bin aHri. neiic-
Mekep — Bomiit purmy). Ili KuiTuHMU 37aTHI reHepyBaTH W MiATPUMYBATU KOJIU-
BaHHS, AKi IlepefaloThCA MPOBIAHUMHY IIAAXaMU iHIIUM KJIITHHAM i 3yMOBJIIO-
1OTh ixHi Giosoriuni purmu (masn. 17.2). Hafinpocrimnii neficmekepHi MexaHidMu
BUABJIEHO HABITH Yy Tifipu, y AKOI IepiogMYHI CKOPOUEHHSA TijIa PeryJTITbCA
3aJIe’KHO BiJ] iHTEHCHBHOCTi OCBiTJIEHOCTI.

3anam’amaemo

BHyTpiLwHi, 260 eHAOoreHHi, puTMuM BiONOriYHNX CMCTEM NOB’A3aHI 3i 3MiIHAMMW iHTEH-
CUBHOCTI BNACHUX NPOLECIB XUTTEQIANbHOCTI.

30BHiNIHi, a00 €K30TeHHi, 0ioJOoriuHi PUTMU TIOB’A3aHI 3 MEPIOAUYHOIO 3Mi-
HOIO0 iHTEHCHBHOCTI mil piSsHOMAHITHMX UYMHHUKIB HABKOJUIIIHLOTO CEPeIOBU-
I1a: OCBiTJIEHOCTi, TeMIIEpaTypu, BOJOTY, IIPUIJINBIB TOImo. BigmoBigHO po3pis-
HAIOTH: O000Bi, Ce30HHI, piuHi, TPUNJINMBHO-BIAOJAMBHI amanTuBHI OiosoriuHi
PUTMHU OpPraHi3MiB Ta IXHiX yrpyloBaHb.

Jlo6oBi puTMu. YHaciaigok obepTaHHs 3eMJi HABKOJO cBoei oci aBiui Ha
00y 3MiHIOETHCS OCBITIEHICTD, 110 CIPUUYNHSIE KOJINBAHHS TeMIIepaTypu, BOJIO-
rocti Ta iHmMKUX abiOTMYHMX YMHHUKIB (BUHATKOM € JIMIIE IOJSAPHI Ta IIPUIIO-
JsapHi perioHu). 30KpeMa, COHAYHE CBITJI0O BU3HAUAE IIEPiOAMUYHICTH IIPOIECiB
¢doToCcUHTE3y, BUNAPOBYBAHHS BOAUW POCJIWMHAMU, YaC PO3KPUTTA i 3aKPUTTA
KBITOK TOIIO. 3MiHA MHA i HOUi BrimBae Ha nepelbir pisHUX QYyHKI[IH opraHiaMy
TBApPUH: PYXOBOI aKTHUBHOCTi, IHTEHCUBHOCTI HpoIleciB 0OMiHY pPedYoOBMH TOIIIO.
YV nmogumHU 3apeecTpoBaHa 3aJiesKHIiCTh Big uacy mobu maitke 300 KUTTEBUX
dbyuroin (qgus. mamx. 17.1).

Maux. 17.2. IIpukaan CTPYKTYPH, 1[0 BUKOHYE QYHKIIII meiic-
MeKepiB: pUTMiuHi CKOpOUYEHHSA cepIiid 3abes3leuye CHUHYCHO-
nepeacepAHUil By30J (a), po3TAaIlIOBaHUMN y HiJAHIL ITPaBOTO
mepencephsi; Ieil By30J — OCHOBHUM BOAill puUTMy — CKJana-
€ThCSA 3 HEBEJIMKOrO YMCJIA CePIEBUX M’A30BUX BOJOKOHEIb; Y
IbOMY BY3Ji (DOPMYEThCA XBUJIA 30YIsKEHHs, IiJ BIJIXBOM
SIKOI CKOPOUYETHCA BeCh CEPIEBUM M’sA3; IIA XBUJIS IIOIITHPIO-
€ThCA MPOBiAHOIO crucTeMo0 (0)
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Ho6oBi puTMu crocTepiraloTh i Ha piBHI yrpymoBaHb opraHisamiB. IIpukiia-
IOM IILOTO € Mirpamii 300IJaHKTOHY: MiJBHOHN M MiJAbApPAM APIOHMX TBApUH
YHOUi IlepecyBaioTbCA OJIMIKUYe OO0 IIOBEPXHi BOAM, a BAEHL — OIYCKAIOTHCH
BriinO. Pasom i3 300IIaHKTOHOM MITpPyIOTh 1 TBApWMHU, AKI HUM KUBJIATHCH, a
TAKOK OiJBII XMiKaKM, 1[0 CIIOKUBAIOTEL IIJIAHKTOHOIAHI BUIN.

OgHuM 3 IPOBITHUX (PAKTOPiB 30BHIIIIHHOTO CEPEIOBUIA, IKi BIJINBAIOTD

Ha 6iosroriuni puT™Mu opranismis, € ¢pomonepiod (Bin rpeu. ¢pomoc — cBit-
JIo Ta nepiodoc — OKPYKHICTh) — TPUBAJIICTDb AOBKUHU CBiTJIOBOTO IIEpPiony A06H.
Ile maticrabinpHimuit 3 ekosoriunmx (axTopiB. Peakiisi opraniamiB Ha 3MiHYy
TpUBaJOCTi (hoTonepiony mae Ha3By pomonepiodusm. Bin TicHo nop’sa3aHMiI 3
«0i0JIOTiYHUM TOAMHHUKOM», YTBOPIOIOUHN MTOCKOHAJIHNII MeXaHi3dM peryJaioBaHHSI
B Yaci JKUTTEBUX (PYHKI[iN opraHismy.

fABumie ¢doromepioguamMy mpuTaMaHHE BCiM rpylnaM opraHismiB, aje Haii-
OiJIBIII UiTKO BUpAayKeHe y BUIIB, AKi KUBYTh B YMOBaxX Pi3KHX CE30HHUX 3MiH
IoBKinas. B opramismiB — MemIkaHIIiB TPOIiKiB — I1i peakIil BupaskeHi He Tak
YiTKO, ajie IX MOKYTh 3yMOBJIIOBATH 3MiHM HOCYIIIJIMBUX IEPioAiB i mepioxmis
TPOIIIYHUX JOIIiB.

Y pociuH 3MiHY TPHUBAJIOCTI CBITJIOBOTO IIEPioAy CHPUIMAIOTH JUCTKH. TaM
YTBOPIOIOTHCSA 0610JI0TiUYHO aKTUBHI pedyoBMHM ((PiTOrOPpMOHM), IKi BIJIMBAIOTH HA
pisHOMaHiTHI mpoIlecH IXHBOI KUTTEAIANBLHOCTI (IIBITiHHSA, JUCTOIAM, IIPOPOC-
TaHHA HacCiHHA, Oyab0, TUOYJIMH Ta iH.).

Y GaraToOKJITMHHUX TBapWH (oTomepioAMuHi peakIlii peryaiooTh HEPBOBa
Ta eHJOKPUHHA CHUCTEMMU.

Kpumuunuii pomonepiod — 1ie Taka TPUBAJICTh (OTOIEPiONy, AKa BU3HAUAE
mepexin opraHisaMmiB g0 HacTymHOI (pa3du PO3BUTKY. Tak, mepexin y miamaysy
MeTesqnKa sI6JyHEeBOI JIMCTOBEPTKM Ha IMuUpoTi 32° HacTae TOmi, KOJIW TpPUBA-
JicTk (poTomepiony cranoBuTh 14 rox, a Ha mupoTi 44° — 16 rox.

HoB:KMHAa CBITJIOBOTO JHA BILJINBaE i Ha (PyHKIIIOHYBaHHA €KOCUCTEM, BI3HA-
yaouy 3aKOHOMIipHI Ce30HHI 3aMiHM OZHWX BUAIB HAa iHII (HAIPUKJAM, TIOJb-
HaHU B CTelaX i IyCcTeJAX IIBITYTh i JalOTh HACIHHSA HaBeCHI, IMOTiM ixXHi HazeM-
Hi 9YaCTHHY BigMUPAIOTh, & MUOYJIUHY 3aJIUIIAIOTHCA B I'DYHTI B HEAKTUBHOMY
cTaHi mo HacTymHOI BecHu; mMaJ. 17.3).

Bararo BuzaiB mepesiTHMX nTaxiB YIITKY BXOAATH A0 CKJIAAy OiOIeHO3iB
MOMIipHUX KJIMaTUYHUX 30H, Y3UMKY — TPOHIYHUX i cyOTpomiuHuUX. ¥ OGiJIb-
IIIOCTi POCJMH 1 MOMKIJIOTEPMHMX TBapMH Y3UMKY 3HAUHO TaJIbMYIOTBHCS IIPO-
IecH KUTTEMIAIBHOCTI, 3yMOBJIIOIOUN IIEPEXi] Y HeaKTUBHUMA CTaH.

doTonepiogusM AK CYKYIHICThL CIaIKOBMX PeaKIlill opraHisMiB IIPOABJIA-
€ThbCHA JIWINe 34 IEBHOT'O CIPAMKEHHS TPUBAJIOCTI CBiTJIIOBOrO Iepioxy mobu 3
IHIIIMHU eKOJIOTIYHMMHU (aKTopaMU.
Tarx, Buxig koMax i3 JIAJeUKHU, IO
nepesuMyBaJjia, BHU3HAUYAETHCA He
JIWIIle TPUBAJIICTIO CBIiTJIOBOTO mepio-
Iy mo0u, a i1 IeBHOIO TeMIIepaTypoio.

Hocnimxenas GoTomepioguuHmIx
peakIiiii opraHisMiB Mae BaKJIUBE
MpaKTUUYHe 3HaueHHA. Hampukian,
301JIBIITYI0YM TPUBAJICTh (hoTOIEpPio-
Iy, MOXKHA MiJBUIYBAaTU NPOIYK-
TUBHICTh POCJINH, CTUMYJIIOBATH PO3-
MHOMKEHHSA, PICT TBapuH TOIIO.

Maxn. 17.3. Piunwii nmuka TooabnaHna (3a-

. 60aHHs: OTIUIIITH €Talll POSBUTKY POCIUHU
30Kpema, Ha nTaxodepMax HeCYUiCTh Ta 3a3HAUTe IIOPH POKY)
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Maxn. 17.4. 3mina sabaps-

JIeHHsA Tijna  Babagdoro

Kpaba Bixm Temuoro (1) mo
cBityioro (2)

CBIICBKUX Kypell IIPOTATOM POKY IIi IBUIIYIOTH, 30i/IbIITYI0UN TPUBAJIICTH (DOTO-
nepiony ¥ migTPUMYIOUYM MOTr0 Ha CTAJOMY PiBHIi.

Bausbki 10 mo60oBuMX mupkamHi putMu (Bif jaT. yupka — 6au3bKO i diec —
IeHb). Bouu moB’sa3aHi 3 TUM, III0 iHTEHCHUBHICTh HEeBHUX 0iOJOTIUHMX IIPOIIECiB
opraHiamiB mepioguvHo 3MiHIOETHCA 3 mepiogoMm Bix 20 mo 28 roamu. [lupkanmi
PUTMU HOXOAATH Bim M00OOBHX, a 30iJBIITEHHSA YM 3MEHIIEeHHS iXHBOI'O IIepiony
moB’s3aHe 3i 3MiHOIO YMOB CepeIOBHUINa MeIIKaHHA. JIKIo mocTrifiHa iHTeHCcuB-
HicTh Ail MeBHUX €KOJOTiuHUX (haKTOPiB CIPUATINBA, IIepPiof IIUPKATHUX PUT-
MiB MOKe BKOPOUYBATHCh, SAKIIO K HECIPUATINBA, HaBOHAKMU, — 30iJabIITyBa-
THCB.

IlepebynoBa MUpPKaJHUX PUTMIiB YaCTO CYIIPOBOYKYETHCS IIOPYIIIEHHAM IIepe-
0iry (isiosoriuHnx mpoIieciB, OOKM eHJOreHHi OioJsioriudmi puTMHM He CHH-
XpOHi3yIOoThCA 3 eKk3oreHHuMu. lleii mepiox amamTailii moske 3abupartu pisHuTit
yac — Big Kiabkox mi6 mo micamnis. Hampuximan, y MemmkaHIA ATJIAHTUYHOTO
y30epek KA — BabIAUoro Kpada — mono0m 3MiHIOEThCA 3a0apBJIeHHS Tija: YIeHb
3a0apBJjeHHSA I[i€l TBAPUHU TEMHiIlllae, YHOUiI — cTae cBiTaimum (Masa. 17.4). Bu-
SIBUJIOCS, III0 B 0COOMH BaOJ/IsTUOro Kpaba, siKi Oy/iu BUJIYUEHi i3 3BUYHOIO cepeio-
BUIITa MEIIKAHHS i mepecalKeHi B akBapiyMu, 3a0apBIeHHA IPOJOBIKYBAJIO 3Mi-
HIOBaTHCSA CUHXPOHHO 3 0COOMHAMM, AKi 3auIaiuca B IPpUPOgHUX ymoBax. I1i
SABUINA CIIOCTEPiraJy HaBiTh B aKBapiyMaX, IIOBHICTIO i30/IbOBAaHUX BijJ CBiTJIA.
Konu axBapiymu 3 KpabaMu HepeBO3UJIN B iHIIIMNA YacCOBUIl IIOSAC, TO IEPiogmy-
HicTh 3MiHU 3a0apBJjeHHA KpabiB MOCTYIIOBO (IIPOTATOM KiJIBKOX THUIKHIB) 3Mi-
HIOBAJIACS BiJIOBiTHO MO MiCIIeBOrO PpUTMY IIPUIJIMBIB i BiAIJIMBiB.

3 neBuuMmu (asamu Micsaiis moB’ss3aHe PO3MHOMKEHHS JeAKUX BUIIB TBAPUH,
HANPUKJIAJ IIPeJCTaBHUKA 0araToIeTUHKOBUX YEPBIiB — TUXOOKEAHCHKOTO
maJIoJIo Ta MeBHUX BHUAIB HepeiciB. Te came cmocTepiraioTh i B SIIOHCBKUX MOP-
CBbKUX JILTiH.

Pyx Micams HaBKOJO 3eMJi CHPUYMWHIOE NPUILIMBHO-BIAIIIUBHI PUTMH.
HaituiTkinie BoHM BUpaKeHi B MEIIKAaHI[IB ITPUILJINBHO-BiATIIMBHOI 30HU (JIiTO-
paxi). IIlomo6oBo (hasu mpUNAMBIB i BiAIIMBIB 3cyBaioThCA IPUOJIU3HO Ha
50 xB. IIpu mpomy naBiui Ha MicAlb y mepiog HOBOro Ta moBHOro Micars (pu-
O0mm3HO KoKHiI 14 1i06, Komm 3emiss, Conme # MicAnps po3TAIIOBYIOTHCA Ha
ONHill JiHil) IPUILINBYU CTAlOTh MAaKCUMAJLHHUMM, CATAlOuYd 0araThbox MeTPiB
(ak-oT, y KaHaACbKil 3aromi @augi — 18,5 m).

Ilig wac BigmaIMBiIB MeIIKAaHIII JiTOpaJi 3aKpWBaIOTL CBOI MYIILJIi, OyIMHOU-
KM, XOBaIOThCA y I'DYHT, 3MiHIOIOTH 3abapBJieHHA ToOIIO (xAmB. MaJj. 17.4, maJ.
17.5, 1). HaTomicTs Ha AiIgHKAX, AKi 3BIABHUINCA BiJ BOAU, 3’SIBJIAIOTHCS
TBAPUHU — MEIIKAaHIIi Ha3eMHO-IIOBITPSIHOTO cepemoBuIna (KJilri, komaxu, IITa-
XU TOIII0), IO 3HAXOAATH TYT AOCTATHIO KiJMbKicTh I3Ki (CKyIUeHHS BOIOPOCTeI],
pemiTku TBapuH Ta iH.). Ilig yac IpUIIMBIB aKTUBHICTH MEIIKAHIIIB JiiTOpaJii
TIOHOBJIIOETHCA.

3 mepiogaMu TPUILIMUBIB i BiANJIWBIB IOB’sg3aHi ¥ mepiogu PO3SMHOMKEHHS
mesaxkux BufAiB. Tak, camMka pubu arepuHu-rpyHion (maj. 17.5, 3) mix uac Buco-
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Maxn. 17.5. IlpunauBHO-BIANIJIMBHI PUTMU: Y MOPCBKHX JKOJIYAIB i Yac BigmIuUBiB
OynuHOUKM 3aKpuBawThed (1), a mix yac mpunamBiB BifKpuBamoThes (2), 3 HUX BUCYBa-
IOThCA KiHIIBKU, BKPUTi IIeTHMHKAMU, BOHU CTBOPIOIOTH MOTOKU BOAU, 3 AKUMU HA-
XoauTh ixka; 3 — puba aTepuHaA-IPYHIOH, IO MeIKae 0inA ysbepesxkoxksa IliBmemnol
Kanidopsnii, i1 Hepect uiTkO nOB’aA3aHMI 3 neBHUME (hazamu Micansa

KUX IPUILINBIB IMiAX0AUTH A0 Oepera i 3aKomye iKpy B HiCOK, a IIicJid HEpPecTy
BigniuBae y Mope. JIMUMHKY BUXOOATH 3 iKPUHOK MiJ] Yac HACTYIHOTO BUCO-
KOT'0 IIPUILINBY.

Ce3onHi aganTuBHi 6ioJOTiuyHi pUTMU TOB’sI3aHi i3 C€30HHOIO mepiogmUHic-
TIO ABUIN ¥ mpuponmi. YiTKiime BoHU BuUpa’keHi B cepelHiX i BUCOKUX IMIMPOTAX
(6iusbkux mo IliBmennoro ta IliBHiuHOrO moJstociB). Ce30HHI pUTMU TOB’s3aHi
3 obepranaaM 3emJi HaBKoJI0 COHILA, 1110 3yMOBJIIOE CE30HHI ITMKJIN 3MiH KJIi-
MaTHYHUX YMOB. I3 IeBHUMHU Cce30HAMMU IIOB’A3aHi mepiogu pPO3MHOMKEHHS opra-
Hi8MiB, IXHBOTO PO3BUTKY, CTaHy 3MMOBOT'O CIIOKOIO, IIepioau JIUHAHHSI, Mirpa-
mii; y JucTomagHMX POCJUH — ITOPiYHA 3MiHa JuCTA (Hagedimb IPUKJIALN).

Bu B:ke 3HaeTe, 1110 y XpeOeTHUX TBAPWH € TiCHUH 3B’A30K MisK TrimoTasamy-
coM i rimogiszom — rimorasamo-rimogisapua cuctema. Y rimorajamyci socepe-
JKeHI MeXaHi3MM aBTOHOMHOIO Bi/UIIKY Yacy, & TaKOX T'DYyIU HEepPOCEeKPeTop-
HUX KJIiTHH. IxHe (QYHKIiOHYyBaHHS 3MiHIOETBCA B3aJI€KHO BiJl TpPHUBAJOCTL
doromepiony. ¥ cBoio uepry, (isiomoriumi mporecu, moB’si3aHi i3 ce30HHOIO
MepioAMYHICTIO, PEeryJIoIThCS 3a JOIIOMOT0I0 TopMOHiB rimogisa. IIpogykyBaH-
HA IUX TOPMOHIB IIepeOyBac IIiJi KOHTPOJEeM HelpOoropMoOHiB rimorajgamMmyca.

Ha cesonHi cTanm xpebeTHUX TBAPWH 3HAYHO BIIJIMBAIOTH TOHAJOTPOITHI TOP-
MOHH, AKi CTUMYJIIOIOTH QYHKIIII cTaTeBUX 3ayi03. IK BU mam’saATaeTe, IIi TOPMO-
HU (JIOTPOIIiH, (POJITPOIiH, MpOJAKTHUH) BUPOOJAE IepelHsA YacTKa rimodisa
Oifl BIIMBOM HEHPOrOpPMOHiIB, YTBOpeHUX Yy rimorajsiamyci. Heliporopmonu
BILIMBAIOTH TAKOXK HA CEKPEIlii0 MPOJIAKTUHY, AKWUU PETyJIoe IPOoIecu PO3MHO-
JKeHHs, a Y OTaXiB — TaKOXK Mirpaiii.

?l Hecnpuatnui ce3oHu oprauisMm MOKYTH Iiepe-

JKMBaATHU y CTaHi amabiody um Kpuntobiosy (MaJ.
17.6). Anabio3 — cTaH opraHi3amy, 3a AKOroO BimcyTHi
IIOMITHi IPOABM KMTTETiAIPHOCTI BHACIITOK 3HAYHO-
ro rajgbMyBaHHA HpoueciB o0MiHy peuoBuH. Bin
CYIIPOBOKYETHCS BEIIMKUMU BTpaTamMu Bonu (1o 75 %).
Kosn HacraoTh cpuATINBI YyMOBM, OPTaHi3MH BHUXO-

Mau. 17.6. Ila mikpockomiuHa Ge3xpebeTHa TBapuHa, IIIO
mae haHTACTUUHUHN BUIIAL, — MPEACTABHUK TUITY THUX0X0M1
(6,1M3BKi IO YJIEHUCTOHOTUX, ajie He MalOTh YJIEHUCTUX KiH-
I[iBOK); Y CTaHi 3HeBOoAHEeHH: (aHabio3y) 3maTHa 10 8 ToAUH
nepebyBatu B pigxkomy reiii (remmeparypa —271 °C), Bu-
TPUMYBaTH KOpPOTKouacHe HarpiBauua go +150 °C, rigpo-
cratuunuii Tuck y 6000 atMm, peHTreHiBChbKe OIPOMiHEHHS
y nosi 570 000 TI'peit
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IATh 31 cTaHy aHabio3y, i JKUTTEBi Ipollecu IOHOBJIIOIOTHCA. Ha BigMmiHy Bifg
aHabiody, mig yac kpunmoo6io3y mpoIrecu KUTTENIAIBHOCTI 3HAYHO YIOBiIbHE-
Hi, ajle He raJbMylOThCA. [IpuKIagOM KPUIITO0iO3y MOXKe CAYTI'yBaTH CILIAYKA
pisHUX BHUJIB XxpebeTHMX TBaApmH abo qiamaysa B 0araTboxX BUAIB KOMaxX.

LlikaBo 3Hamu

CneuianbHa ranysb 6ionoriyHoi Hayku — xpoHobionoeisi (Big rpel. XpoHoc — 4ac) —
pocnigxxye 6ionoriyHi puTMn opraHiamis.

Knro4yoei mepmiHu ma noHssmmsi

afanTuBHi GionoriyHi puTMK, «BionoriYyHUN roguHHNKY», Nercmekepu, oTonepion, hoTo-
nepiognam, aHabios, kpunTobios.

lMepesipre 3A00yTi 3HAHHS 1. Wo Take aganTtusHi GionorivHi putmn? 2. Aki Bio-
NOriYHi PUTMM Ha3MBaKOTb BHYTPILUHIMK, abo eHAo-

reHHuMn? 3. Y 4yomy nonsirae siBuwe «6ionorivHoro roguHHMka»? fAke noro aganTuBHe
3HadyeHHA? 4. Ynum 3ymoBneHi gobosi putmu? 5. Lo Take umpkagHi putmn? Ynm BoHM
BiApi3HstoTbCS Big Aobosux? 6. Lo Take dboTonepiognam? HAke oro aganTUBHe 3HAYEH-
HA? 7. Yim 3ymMOBREHi NpMNANBHO-BIANAMBHI puTMN? AK 0O HUX ad4anTyloTbCs opraHiamm?
8. UM 3yMOBIEHI CE30HHI pUTMK Ta YepryBaHHA nip poky? Aki aganTtadii cnocTtepiraioTb
Y Pi3HMX OpraHiamiB 4O Nepiogn4HMX 3MiH Mip poky?

Yomy B MeLLKaHLiB TPONiKiB CE30HHI 3MiHM iIHTEHCUBHOCTI Npouecis

lMomipkyvre . . . : ; .
XUTTEOIANDBHOCTI BUPAXEHI HEe TaK YITKO, AK Y XUTeNIB NMOMIPHUX

wnpoT?

MPAKTU4YHA POBOTA 1

BU3HAYEHHA O3HAK AOANTOBAHOCTI PI3BHUX OPIAHI3MIB
A0 CEPEAOBULLA ICHYBAHHA

MeTa: Ha npuknagi npegcTaBHUKIB TBAPMHHOIO Ta POCIMHHOIO CBITY BU3HAYNTU pUCH
ajanToBaHOCTI 40 cepeAoBuLLa TXHBOIO MELUKaHHS.

O6napgHaHHA | MaTepianu: XuBi npeacTaBHMKM abo poTorpadpii KakTyciB i npicHO-
BOOHWX NEreHeBNX akBapiyMHMX MOSKOCKIB — KOTYLLUOK (260 iHWNX NnpeaCcTaBHUKIB TBAPUH-
HOrO Ta POCIIMHHOIO CBITY — 32 BUOOPOM y4nTensi abo BUMTENBKM), MiHUETK, Yawwkm MeTpi,
nynu, NigpyyvHuKN.

Xig po6oTtun

1. YBaxHO o3HariomMmTecs 3 ocobnueocTaAMu OyaoBU 3anponoHOBaHUX NPeACTaBHUKIB
TBAPWHHOIO Ta POCIIMHHOIO CBITY.

2. BusHauTte 3a JOMOMOrow BM3HaYanbHUX KapTOK YM BU3HAYHMKIB CUCTEMATUYHE
NONOXEHHS JOCNiAXKYBaHNX 06’eKTIB.

3. BusHauTe cepepoBulla MeLIKaHHS AOCigKyBaHUX OBG’EKTIB Ta iXHi €KOMOoriyHi
ocobnumBoCTi.

4. BusHayTe pucu aganToBaHOCTI AocCnigXyBaHux o6’ekTiB 4O cepefoBuLLa iXHbOro
MEeLLKaHHS.

5. Pesynbrat gocnigxeHb 3aHeciTb y Tabnuuto 3a 3paskom:

O6’ekTn ooCniaXeHHSA MpoBigHi YNHHUKK ApanTauii
cepefoBMLLA MeLIKaHHS

6. 3pobiTb BUCHOBKWM Ta 3aHECITb iX Y 30LUNT.
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Y yiii memi BU 0i3HAaemecb hpo:

MPUHLMMY TO CKAGAOBI 3A0POBOIO CMOCOBY YUTTS;

6e3neKy Ta CTATEBY KYALTYRY:;

HEraTVBHWM BNAMB KYPIHHSI, BXXMBAHHS GAKOTOAID TO HOPKOTUKIB HO 3AOPOB 4
ANOAVHW;

BMAMB HOBKOAMLLHBOTO CEPEAOBULLC TA CTPECOBUX PAKTOPRIB HO OPraHI3M;

MPODIAQKTUKY PIBHOMAOHITHUX 3AXBOPKOBAHL AOANHU.

§18. MPMHLNMNMN | CKAAAOBI 3AOPOBOIO CMOCOBY XUTTY

IIpuzadaiime 6Gionoriuni Haykm, aki BUBUaIOTH opraHism sgioogueu. fIki aganTuBHi
OioJsioriuHi puTMHU HaJseKaTh 40 nupKagHux? AKi ckaamosi i GyHKIIT aBTOHOMHOI HEp-
BOBOI CUCTEMU JIIOOUHU?

JlionuHy AK OiocomiasbHy icTOTy
BUBUYAE OKpeMuil posxin Oiosorii, axwmii mae Ha3By 6ionozia nwodunu. Bim
BKJITouae B cebe OaraTro mayk (maJj. 18.1).

— Blonorid niogunHu

> AHamOM_iﬂ n1r0duHu BUBYae chopMmy i ByooBy OKpeMUX opraHiB, IXHiX cMCTeM Ta opra-
Hi3Mmy B Lifiomy

|5 ®@iziosoziss nr0AUHU — Hayka Npo OyHKLiT OKpeMmx opraHie Ta ixHix cUCTeM i npouecu
XUTTEQIANBHOCTI OpraHiamy

Ekosiozis nroOuUHU BUBYA€E 3aKOHOMIPHOCTI 3B’'A3KiB MNMIOAMHN Ta i1 CNiNbHOT 3 HaBKO-
—> NULLHIM cepefoBULLLEM, MPUCTOCYBAHHA 4O 3MiH YMOB AOBKINMS, BNIIMB JIOACHKOI Ai-
SANBbHOCTI Ha iHLLi opraHi3amMu, iXHi yrpynoBaHHs Ta b6iocdepy 3aranom

FeHemuka nrOOUHU B/MBYa€E 3aKOHOMIPHOCTI CNagKkoBOCTI Ta MiIHNMBOCTI NtognHn. Me-
—> Ou4yHa eeHemuka AOCMigXYy€e CNaAKOBi 3aXBOPIOBAHHSA MIOAUHN Ta MEXAHI3MU i 3aKOHO-
MipHOCTI iIXHbOI Nepefadyi Hawaakam

MeduuyuHa — Hayka Npo 340POB’'s MOAMHK, NOro 36epexXeHHs Ta BiGHOBMNEHHS, MPUYNHN
3axBOPIOBaHb, METOAM IXHBOI AiarHOCTMKU Ta NiKyBaHHS, 3ax0o4uM 3anobiraHHs 3axBo-
POBaHHAM

licieHa — po3ain MeanunHN, KU BUBYAE BMNITMB YMOB iCHYBaHHS Ha 300POB’s1 NTIOANHN
—> Ta po3pobnsie 3axoam NpPodinakTnkn xBopob, 3aMiLHEeHHS i 340poB’s, NONiMNWeHHS npa-
Le3aaTHOCTI Ta 30iNblEeHHS TPUBANOCTI XUTTS.

Mau. 18.1. Hayku, 1110 BUBYAIOTh 340POB’S JIIOAUHUI
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¢i3nyHe — cTaH PyHKUiIOHaNLHUX
MOXITMBOCTEW OpraHiB i CUCTEM OpraHiamy

AYXOBHE — CTaH CBiAOMOCTi *
NOAVHW, Y3rogKeHN couianbHe — cuctema

3 BMUMOramu 3aKoHiB Npupoau (_ 3[10POB’Sl _) LiHHOCTEN, yCTaHOBOK i MOTUBIB

Ta CycninbCTBa, OCMUCINEHHS NoBeAiHKM Y colianbHOMY
CyTHOCTIi cBOro byTTs cepenoBuLLi
i MPU3HAYEHHS Y CBITI *

ncuxiyHe — CTaH NCUXi4YHOI chepn NIOANHW,
LLIO XapaKTepu3yeTbCH 3aranbHUM OyLIEBHUM
KomcpopToMm, sikun 3abesnevye agekBaTHy
perynsuito noBeaiHkn i 0bymoBneHnn
6ionoriyHMmMu i codianbHMMK NnoTpebamu

Maxn. 18.2. CknamoBi 3mopoB’s (3asdarHHsA: TMpoaHaidyiiTe POJb PIBHUX CKJIATOBUX
3[IOPOB’A y BAIIIOMY BJIACHOMY JKUTTI)

OcHoBHI 03HaKHU 3I0POB’sA. 3MOPOB’sT — HaiibijJblla IiHHiCTH, IIOJapoBaHAa
aonuHi mpupopoio. Bimmosigao mo CraryTy BcecBiTHBOI opramHisarlii oxopoHu
3n0poB’a (BOO3): 30opoé’s — 1e craH moBHOTrO (hi3MIHOTO, TYXOBHOTO i COILi-
aJBHOTO 0JIATrOMOJIyYYs, a He TiJIBKH BiICyTHIiCTH XBOPOO i (pismunux medek-
TiB (May. 18.2). OcHOBHi 03HAKM 3/I0POB’SA TaKi:

HOpMaJibHe (DYHKITiIOHYBaHHS OPTraHidMy Ha KJIITHHHOMY, TKAHUHHOMY Ta
opranHomy piBHAX. Hopmanbuuit mepebir Gioximiunamx i ¢iziosmoriunmx mpo-
IeciB, M0 COPUAIOTH iHAWBIAYAJIbHOMY BUKUBAHHIO i BiITBOPEHHIO;

IVHaAMiuHa piBHOBara opraHiamy, #oro (yHKI[ifi i HaABKOJUIIHBOTO Ce-
penoBuina (romeocras). Kpurepiem omiHKm piBHOBaru € BiJHOBiAHICTH CTPYK-
Typ i QYyHKIIiNI opraHiaMy HaBKOJUIIHIM yMOBaM;

3JaTHICTHL JO IIOBHOIIIHHOIO BUMKOHAHHS COIiaJIbHUX (PYHKI[IM, yUacTh y
COITiaJbHIN MiAJMBHOCTI Ta CYCIIiJIBHO KOPHUCHIN IIpalri;

3IaTHICTL JIIOAWUHU IIPUCTOCOBYBATHCA IO MIiHJIMBUX YMOB iCHYBaHHS B
HaBKOJUITHHOMY CEePEeIOBUIIL;

BificyTHicTH B opramiami xBopo6 (maToJoriii), XxBopoOauBuX (IATOJIOTiU-
HUX) CTaHiB i 3MiH;

moBHe (hisuuHe, JyXOBHE, PO3YyMOBe i coliajgbHe 0JIATOMOJIyUYYs, TapMO-
HilHUHA PO3BUTOK (PiBMUYHUX i JYXOBHUX CHJ OPraHiaMy, IPHHIIUN HOTO ITijic-
HOCTi, camoperynsiiii i rapmoHiiiHOI B3aemozii Bcix #oro oprasis.

3anam’amaemo

Mamounozis (Bia rpey. namoc — cTpaxgaHHs, xBopoba Ta /1020C — BYEHHS) — Le
XBOpPOOMMBE BiAXUNEHHS Bi4 HOPManbHOro CTaHy opraHiamy abo npoueciB XUTTeqI-
AnbHOCTI (BioXiMiYHMX, Di3ioNOriYHUX TOLLO), L0 NOPYLLYE rOMeocTas.

[IpuHIUIN 3IOPOBOTO CIOCO0Y KUTTI. 300po6uUll cnocié rcummsa — 1e
CTaHIAPT HOBENiHKM JIOJWHMN, COPIMOBAHUN Ha 30epesKeHHA i saminmuHenHs ii
3I0POB’sA, IPOAOBKEHHSA TPUBAJIOCTL KUTTA. [IpuHIINON, Ha SKUX I'PYHTYETHCS
3I0POBUI CIIOCIO KUTTA, MOAIIAIOTEL Ha ABi KaTeropii — Giosoriumi Ta comiaabui
(maa. 18.3).

Bu B)xe smaere 3 Kypcy «OCHOBH 3I0pPOB’a», IO 3JOPOBHUI CIIOCIO »KUTTS
MOB’sA3aHUil 3 BiIMOBOIO BiJ INKiIJIMBUX 3BMYOK, PaIliOHAJbHOIO OpraHisairieio
i posmogmisiom uacy 3 060B’I3KOBUM BUKOPHCTAHHAM 3aco6iB i MeTO[iB aKTUBHO-
ro BigmoumHkKy. BiH 3HM:Kye abo0 ycyBae BIJINB (DPAKTOPIB PU3UKY, 3aXBOPIOBA-
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NMPUHUUIMN 300POBOIO CMOCOBY XXUTTA

BionoriyHi | | CouianbHi
e BiNOBiQHICTb BikOBMM O0COBNNBOCTAM;
e ONTUMarnbHe eHepreTuyHe 3abesne- ® ECTETUYHICTb XUTTS;
YEHHS MPOLIECIB XUTTEQIANBbHOCTI; e (bopMyBaHHS BONbOBMUX SIKOCTEWN
® 3MiLIHEHHS OpraHiamy; 0CobUCTOCTI;
® BignoBigHiCTb NpupogHMM Jo6oBuUM ® MOParsbHICTb CNOCOBY XUTTS;
puUTMam NIOVHMY; ® MOMIPHICTb y BCbOMY
e BiAMOBa BiJ, LIKiANMBUX 3BUYOK

Mau. 18.3. OcHOBHI IPUHITMIN 3A0POBOTO CIIOCO0Y KUTTS

HiCTBH i, AK pes3yJbTaT, — 3MEHIIyE€ BUTPATH Ha JiKyBaHHS, COPHUAE TOMY, IO
SKUTTA JIOAWHU CTaE AKicHIimuM i TpuBasinuM, 3abesneuye rapHi B3a€MUHU B
poaWHi, JKUTTEPALiCHICTh, FAPHUU HACTPifl Ta ONTHUMi3M, 3YMOBJIIOE BUCOKY
mpales3gaTHICTh OpraHiaMy, 3HHMKEHHS BTOMU, BHUCOKY HPOAYKTHBHICTL Hpailri
¥ Ha il OCHOBI — BHUCOKUU MaTepiaJbHUIN HOCTATOK.
CxJamoBi 3MOpOBOTO CIIOCO0Y SKHTTS:

onTUMaJbHUIN PyxoBuil pexkum (Maa. 18.4, 1);

HoCcUJIeHHS imMyHiTery i saraproByBamua (maa. 18.4, 2, 3);

3bajlaHCOBaHe XapuyBaHH;

ONTUMAJbHUM MCUXOJOTIUHUYN HaCTPiii, MO3UTUBHI eMoOIlii, yMiHHA Kepy-
BaTHU CBOIM €MOIIiiHMM CTaHOM, OINTHMIiCTHUYHE CTaBJIEHHS IO JKUTTSI;

cTaTeBa KyJbTypa;

paIioHAJBLHUNA PEXKUM KUTTH;

BiZICyTHICTh INIKiAJMBUX 3BUYOK (KYPiHHA, BIKMBAHHA AJKOTOJHLHUX Ha-
0iB, HAPKOTUYHUX PEUOBUH);

JOTPUMAaHHSA MIPABUJ 0COOMCTOI TirieHu.

3aedaHHs. O6’'egHanTecb y rpynu, MNigrotynTe KOPOTKi MOBIAOMIIEHHS MPO KOXHY
CKNnagoBy 340pOBOro cnocody xunTTs. OpraHi3yinTe ponboBYy rpy 3 pisHMMU NepCoHaXKaMm
BiZ KOXHOI rpynu (sk-oT, nikap, ncuxonor, ocoba, Lo BiACTOKE 340POBUIA CNOCIO XNTTS, i
Taka, Lo BUNpaBAOBYE HEAOTPUMAHHSA NOro TOLLO).

Mauxn. 18.4.1. Bir — HalinpupogHimuii croocid (isnyHO HaBAHTAKUTHU CBili opraHisam it

oTpuMaTH 3apAn 6amgbopocTi Ha minuil geHb. Crocobu 3arapTyBaHHA OpPraHidMy — IIO-

€IHAHHSA MOBITPAHO-COHAYHUX BaHH 3 (hisMUHMMU HaBaHTaKeHHAMH (2) Ta BOAHI Ipo-
neaypu (3)
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Knro4yoei mepmiHu ma noHsmmsi

30pOB’sl, 340POBUIN CNOCIO XUTTSH, 3arapToOBYBaHHS.

MepesipTe 3A06YTi 3HAHHS 1. Wo Take 3gopoB’s? 2. Ha3giTb Cknagosi 300poB’s
noguHn. Cxapaktepusynte ix. 3. Lo Take 3gopo-
BUI CMOCIO XMTTA? Ha sikux npuHUMnax BiH I'pyHTYeTbCA?

Yomy He MOXXHa 4oCArT! pisM4YHOro 340pOB’s, HE JOCArLIN 300PO0B’s

Momipkyite ! :
MNCUXONOriYHOro, AyXoBHOIo T1a COLI,IaJ'IbHOFO?

§19. BE3MEKA i CTATEBA KYABTYPA. MPO®IAAKTUKA 3AXBOPIOBAHb,
LLO NEPEAAKOTBCH CTATEBUM LUAGAXOM

IIpuzadaiime mnaxu nepegaui BLJL.

Besneka i crareBa kyabrypa. JKUTTA JIIOAWHYU AK COIiaJIbHOI icToTH 6asy-
€ThCS Ha B3a€EMOCTOCYHKAX 3 OTOUEHHAM (pigHMMU, APY3AMHU, OJHOKJIACHUKA-
MU, BUnTeJAMHu Toino). HalickIagHIIMIIMK € CTOCYHKHU MiK PiSHUMMU CTaTIMU
(40I0BiKOM i *KiHKOIO).

3anam’amaemo

Cmameea Kynbmypa — ue KynbTypa rapmMOoHinHUX BiJHOCUH, BKJTIOYHO i3 CeK-
CyanbHUMM, MiXK YOJOBIKOM i XiHKO. CyKyNHICTb 30BHILLHIX O3HaK i BHYTPILUHIX pUC
nauHn, Wwo pobnarte i npnBabnueolo Anst 0COOMH NPOTUMEXHOI CTaTi, Mae Ha3By
ceKcyasibHicmab.

CekcyasbHicTh IIpUTaMaHHa KOMKHiNl JoguHi. BoHa BUpaKaeThcsa uepes
CEeKCyaJIbHY aKTUBHICTB. [[JId TapMOHIMHUX BiTHOCMH Ba'KJIMBO BMITU CHiJIKY-
BaTuCA 3 0COOOI0 IIPOTUJIEKHOI CTaTi M 3HAXOAUTU TOPO3YMIiHHA B OYIb-IKUX
CUTYyAIlifIX.

V¥V migmiTkoBoMYy Billi mig yac cTaTeBOro HJo3piBaHHS BUHUKAE 0COOJIMBE IICHU-
XOJIOTiUHEe TOYYTTHA, TAK 3BaHUI cmamesuil nomsaz. [na neKoro me crae mpu-
BOJZIOM PO3IIOYATH CTaTeBe KUTTA. AJie IPoIlec CTaTeBOro J03PiBaHHS BKJIOUAE
He JuIlle aHATOMiuHi Ta (isiosoriuni acmekTH, a ¥ MCUXOJIOTIUHI Ta comiabHi.
HeraruBHmMM HacjaifkaMu PaHHBOTO HOYATKY CTATEBOTO YKUTTSA MOXKE CTATH
HebOasxaHa BariTHiICTh, 0€3IIiAgA, 3aXBOPIOBAHHSA, IO HMEePeIAlOTHCA CTATEBUM
musxom (SIICI): BIJI/CHIM, rematut C Torro.

ITigniTkoBa BariTHiCTh € BaKJIMBOIO COIliaIbHOIO mMpobJsemoro. Tomy BigmMoBa
BiJl TPOMOBUILifi CEKCYaJbHUX CTOCYHKIB y IIBOMY BiIli JIeMOHCTPYE 3pijicTh i
MiITHiCTH XapaKTepy, a He M’IKicTh i HepimyuicTh. PamHe crareBe JKUTTA MOXKe
3aBmaTu 0OJII0 1 po3uapyBaHHA. JIeXTO OTPUMYE IEePIINUi CeKCYyaJbHUI TOCBiI
i BOJIWBOM INCUXOAKTUBHUX PEYOBUH, HE YCBiJOMJIIOIOYUM IIOBHOIO MipOI0, ITIO
BiZIOyBaETHCH.

TapmomnifiHi cTaTeBi cTOCYHKHU IIepen0adyaioTh B3a€MOIOBATY i BifIIoBigaabHe
cTaBjJeHHA A0 mapTHepa. OZHMM 3 TPOSABIB BiICYTHOCTI y JIOAWHU CTATEBOL
KYJBTYPU € HEYBAKHICTH IO MapTHepa i HeXTYBaHHS «DEe3MEeYHUM CEKCOM» —
3acobamu KoHTpatemnilii Ta npodisakTuru SIICIII.

3anam’amaemo

MuTaHHA rPamMOTHOrO perynioBaHHs HapOOKEHHS AUTUHU Ma€e couiarnbHe, eKOHO-
Mi4He, BionoriyHe i MeanyHe 3HayYeHHs (MoSICHIMb ye).

1 AKOroJb, HAPKOTUYHI PEUOBHUHH TOILO.
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Jlsia 3anmobiraHHs BariTHOCTI 3aCTOCOBYIOTH pPidHi 3acobu konmpayenyii (Bif,
JaT. KOHmpayenmion — BUKJIIOUEHHSA), cepell HUX HAaWIOIIMPEHiITi:

Ipe3epBaTUBU — HAUMOCTYIIHIIINKI 3aci0 11 Oe3IeYHOr0 CeKCy, 3a3Buuaii
He BILIMBA€E Ha 3J0POB’s JoguHU i Hagiino saxwumiae Big SIICII;

KOHTpAIleNTHBHI TabJeTKU — IpemapaTi, AKi 3amobiraroTh m03piBaHHIO
Ta 3aILIiTHEHHIO AUIeKJIITHH;

BHYTPiIIHBOMATKOBA CIIipajhb — HEBEJIWKHUHN ILJIACTUKOBUUA IIPUCTPIiil,
AKU Jikap abo JiKapKa BBOAUTH Y MMOPOKHUHY MaTKH; Ile 3a1100irae sanypeH-
HIO 3aIlIifHeHOl ASUIeKJiTuH B Ii CTiHKY;

CcIepMillMAHI MiXBOBI Kpemwu, IIacTu, TaOJeTKH Ta KYJbKHU; BBEJeHHS B
HiXBY IIUX PEUYOBUH IEPEINKOIKAE PYyXy CIepMaTO30idiB.

Kourpamenmis mabararo OesmeuHimia 3a abopT, 00 HMITyYHe NepepHUBAHHS
BariTHOCTI MOKe 3aBAATHU HEIIONPaBHOI IITKOAY 3M0POB’10 sKiHKku. Ilepiuit abopT
y 15 Bunagkax 3i 100 crae mpuumnoio 6esnaiggsa. [Ipore BapTo mam’aTaTu, IO
sKozeH 3acio xouTpaneniii He gae 100 %-i rapanTii 3amobiranusa BariTeocTi, a
BUKOPUCTAHHSA JeAKNX MOKe 3yMOBHUTH 3aHaJIeHHSA Ta epo3iio MaTKH, 11 IMuiKnu
Yy MiXBU, MOPYIIIEHH JimigHOro 0OMiHYy TOIIO.

IIpodinakTura 3axBOpIOBaHb, IO IEPEeJAIOTHCA CTATEBUM ILISIXOM
(SIICIID). BOO3 BBaxae HeOe3MeUHUN CEKC OOHUM 3 II'STH INI00AJbHUX (haKTo-
piB, 110 Hal6iJbIle BIJINBAIOTH HA 3J0POB’A JIOAUHU M YyCYHEHHS SKUX MOXKe
TMOJIOBYKUTY OYiKyBaHY TPUBAJIICTH KUTTA y CBiTOBOMy MaciiTabi maiizke Ha
I’ATh POKiB.

JlerkoBasKHicTh, HeCTpPUMAaHiCTh, O0e3BiATIOBiZabHiCTh, HeOaKAHHA YN
He3JaTHiCTh mepeadayaTy Ta BPAaXOBYBATHM HACJHiAKU CBOEI MOBEAIHKHU YaCTO
npusBogaTsh no imdikysanusa 3IICIII. Ha croromui Bimomo moman 40 30ymHUKIB
3IICIII. Mo mmx HajexkaTh 30yIHUKM ToHOpei, cudisicy, XxIaMmigiosy, TpuXoMo-
Hiagy, remirajbpHOro repmecy, rematuTty B ta C, mamisomaBipycu Ta iHiiri.

3aedaHHs: 3 LONOMOrOl0 BUNTENSA abo BUMTENbKWU, BUKOPUCTOBYIOUMN MiTepaTypHi Ta
iHTepHeT-gXepena, 3HanuaiTb iHopMaLito Npo 3ragaHi 3axBOpPOBaHHSA Ta iIXHiX 30y4HMKIB.
BusHauTte, 36ygHUKM SKMX 3 HUX HanexaTb 4o 6akTepin, BipyciB, OQHOKMITUHHUX eyKapio-
TiB. Migrotynte nam’aTky wWono NnpodinakT1KmM LnMx 3aXBOptoBaHb.

KooxHe i3 sragjaHux 3axXBOpIOBAHbL MAa€ CBOI IIPOSABU Ta METOAU JiKyBaHHSI.
Ane meAaKi Jrogu JIeTKOBasKHO CTABJATHCSA MO CBOTO 3I0POB’S, 3BEPTAIOUUCH He
Io Jikaps, a o cyMHiBHuUX creriajictiB. Hacaigkamu mesuiaikyBarnux 3IICIIT
MOYKYTh OyTH:

PO3BUTOK 3alaJbHUX IIPOIECIB CTaTeBUX OPraHiB AK y YOJIOBiKiB, TakK i B
JKiHOK, IIT0 MOMKYTh MOPYIIUTU CEKCYaTbHY (PYHKIIiIO (30KpemMa, IPU3BEeCTH J0
imMmoTenIii);

besmiaigasa, axke mactae y 20—40 % uosnoBikiB i 55—85 % KiHOK;

Cepiio3Hi yCKJIaJHEHHS ITii Yac BariTHOCTi, BUKWIHiI, MEPTBOHAPOIKEH-
HA, HAPOIKEHHs IiTell 3 XxBopobaMmu;

XpOoHiuHi (mmocTifiHi) 6oJi B cTaTeBUX OopraHax.

JlikyBatucsa Big SIICIII maioTh 06uBa TAPTHEPU OJHOUACHO, 1100 YHUKHYTHU
TMIOBTOPHUX 3apa’keHb.

IIpodinakTura nepegaui 36yguukis SIICIII Ta BIJI mepenbauae:

VHUKaHHS CTAaTEeBUX CTOCYHKIiB 3 ocobamm, IOJ0 AKNX HEMAae€ BIIEBHEHOC-
Ti, o BoHU He iH(pikoBaHi BIJI um soygaurkamu 3IICIII. He momyckaru, 1100
Oiosoriuni pigmHM iHIMIMX 0ci6 (0COOJIMBO KPOB, CIiepMa, BUIIJIEHHA 3 MHiXBU)
MOTPAILJIAIN Ha IIKipy abo ciam30Bi 000JI0HKH;

MaKCHMAaJIbHO 3MEHIINUTU KiJbKIiCTh CeKCyaJbHUX ITaPTHEPIB i MapTHEPOK;

BUKOPHCTAHHSA IIPe3epBaTUBIB;
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ypaxoByioun, 1o geski SIICIII mepemaroThbcsa He TiIbBKU CTAaTeBUM IILJIS-
XOM, a i MoOyTOBUM, CJiJ JOTPUMYBATHUCA UiTKMX IIPABUJ 0COOMCTOI ririenm —
He KOPHCTYBATHCA UYKOIO 0iJIM3HOI0, PYIIHUKOM, I'yOKOI0, 3yOHOIO IIiTKOIO,
OpUTBOIO, IIOMAJ0I0 TOIIO;

He KOPUCTYBATHUCSA 3 iHIMUMHU JIOAbMU OJHUMHU i TUMU CAMUMU T'OJIKAMU
Ta MIIPUIIAMHA AJA BBEJeHHSA JIiKapChbKUX PEYOBUH.

LlikaBo 3Hamu

Y 1988 poui BOOS oronocuna geHb 1 rpyaHs BeecsiTHim
AHem 6opoTb6u 3i CHIJom (man. 19.1). Y BCcbOMYy CBITi B Ll
AeHb rosopaTtb npo CHIO Ak 3arposy icHyBaHHIO noacTBa.
BopoTbba 3i CHIJom o6'egHana 3ycunns ypsagis i rpomag-
CbKMX OpraHisauiil coTeHb KpaiH, MiNbWOHIB Hebangyxmx
nogen. Yxxe € neBHi ycnixu Woa0 NPOLOBXEHHS XUTTS fto-
nen 3i CHIJom, nocunioeTbCa TONEpaHTHE CTaBNEHHSA A0
nogen, iHgikosaHnx BIJI.

’ . Man. 19.1. Mixuaposa-
BaxxsamnBo mam’siTaTu, M0 PaHHI MPOABU OaraThbox Hnft cuMBOT GopoTHeH 31

SIICIII mMoxyTH OyTH MAaJIOIOMITHMMH, I OlJIBIIiCTH CHIIIom
JIIOZIell He 3BepTae Ha HUX yBary, JOKU He 3 ABJIAIOTHCA
Cepiio3Hi CHMMIITOMH, a OTKe, BaKKi ypasKeHHs, AKi moTpeOyOTh CKJIaAHOTO
JikyBaHHs. ToMy 3a HaiIMEHINIOI HiTO3pHU IOAO 3apasKeHHsA CJIiJ HeraiiHo 3Bep-
HYTHCSA OO0 JiKaps.

Opniero 3 mpuuwns nomupenua 3IICII e 3/10BKMBaHHA aJKOTr0oJIeM i HapKoO-
TUYHUMM PEUOBMHAMHU, OCKiJIbKM JIIOAWHA y CTaHi CI’AHiHHA i3 3aThMapeHOIo
CBiJTOMiCTIO JIeTIlle BCTYIIa€ B CTAaTEBUI 3B’A30K.

Knro4yoei mepmiHu ma noHssmmsi

cTaTeBa KynbTypa, KOHTpauenuis.

lMepesipre 3A00YTi 3HAHHS 1. Wo matoTb Ha yBasi nig cTaTeBOK KyNbTypor?
fAke 3Ha4yeHHA cTaTeBOi KyNbTypu Ans 3abe3neyeH-

HSA 340POBOro cnocoby xunTTa? 2. Aki 3acobu KoHTpauenuii Bu 3HaeTe? 3. YoMy BaxxnneBo
nnaHyBaTu BariTHICTb? 4. Ak 34iACHIOITb NPOMINakTUKy 3aXBOPIOBaHb, LLIO NepeaatTbes
cTaTteBuUM LLAAXOM?

AKi HeraTMBHI HaCNIAKN MOXe CNPUYNHUTK BariTHICTb Y NigNiTKOBO-

lNomipkyure My BILI?

§20. HETATUBHUIN BMAUB HA 3AOPOB’S AFOAUHU AAKOTOALO,
TFOTFOHOKYPiIHHS TA HAPKOTUKKIB

IIpuzadaiime, aki pedyoBMHU HajexaTb A0 HapkorumuHux. IIlo Take ropmonwu,
HeHpPOrOpMOHU, HelipoMmeaiaTopu?

Broue 3euuoxr mogman Ha i1 3mopos’sa. Peasisamia ¢ismunamx i 1yxoBHUX
MOJKJIMBOCTEI, 3aKJaJeHnX y JIOAWHI Bil mpuUpogu, 3ajIe;KUTh Bif ii cmocoly
SKUTTHA, MOBCAKIEHHOI IMOBEAiHKM 1 3BMUYOK. HeAKi IMKiAIMBI 3BUUYKU IIPU3BO-
OATH IO MepPeadyacHOro CTapiHHA Ta PiBSHOMaHITHUX 3aXBOPIOBaHbL. Bu BiKe 3Ha-
€Te 3 KypciB OCHOB 340pOB’A i OioJiorii, [0 TakKUMHU INKiJJUBAMN 3BUUYKAMU
HacaMIlepeJ € TIOTIOHOKYPiHHS, BXKHUBAHHS aJIKOroJi0 i HapKoTukiB. Ilpu-
CTPaCTh 0 TIOTIOHOKYPIHHSA i BAKMBAHHSA aJIKOTOJIIO € Pi3HOBUIOM HapKOMAaHil,
al’Ke HaCJHiAKM IXHLOI'O ByKHBAHHSA Ta MEXaHI3MH BHUHUKHEHHS 3aJIeKHOCTI
momiomi.
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Hna mapkoMaHil xapaKTepHi HelepeOOPHUI MOTAT A0 B)KUBAHHA HAPKOTHU-
KiB, TeHIEHIIisA M0 IMiABUINEHHA BXKUTUX 103, (DOPMYBAHHS IICUXiuHOI (IICHXO-
Joriunol) i (isuuHOl 3aJIe’KHOCTI Big HAPKOTHUKY.

Bionoriuamit mexaHi3sM (popMyBaHHA HAPKOTHYHOI 3aJIESKHOCTI gi€ uepes
IPUPOAHI IIpoliecH, Io IIepebiraroTh B opramismi, — Gioximiumi, GioemexTpuuHi,
diziosoriuni Torro. ¥ pesysabTari BJKMBaHHA HAPKOTUKIB OpraHiaM BKJIIOYAE iX Y
cBOl GioximiuHi mporecn.

310poBUl OpraHiaM JIOAUHY BUPOOJISE BIACHI «HADKOTUYHI» PEUOBUHU, AKi
PeryJjamioioTh ii HacTpiii, BiAUyTTA HABKOJUIIHLOT'O CBIiTYy, CTHMYJIIOIOTH IpaIlie-
3maTHiCTh. Y pasi peryasapHOro BXKMBAHHS HAPKOTHUKIB, 11100 VHUKHYTHU 3aiBOl
KIiJIBKOCTi CTUMYJIIOBAJIbHUX DPEUYOBUH, OPraHi3M 3HMIKYE a00 HABITh MPUITUHAE
CHUHTEe3 BJACHUX <«HAPKOTUKiB». IlocTymoBo HU3KY (DYHKIIiI opraHiamy, fAKi 10
B)KUBaHHS HAPKOTHUKIiB 3a0e3I1euyBaJi PeUOBUHY, BUPOOJIEHI caMuM opramuismMom
(AK-0T TOPMOHM, HEMPOTOPMOHM, MeiaTOPM), TOUNHAIOTH BUKOHYBAaTU HAPKOTU-
ku. OTiKe, JIOAWHA, KA II0YaJja ByKUBATU HAPKOTHK, I100 30eperTu HOPMAaJIb-
HUH CTaH, 3MYyIIIeHa MOCTifiHO 0oro BUKopucToByBaTu. Tak opmyeThea (ismy-
Ha 3aJIe’KHICTH BiJ HAPKOTHUKY.

LlikaBo 3Hamu

B opraHiami nioanHN cnHTE3yeTbca GionoriYyHo akTMBHa Crnomnyka — CepOTOHiH, Ti no-
nepegHNKOM € amiHokucnoTa TpuntodaH. Lito cnonyky HasmBaloTb «rOPMOHOM LwacTax. i
piBeHb MigBULLYETLCA Nig Yac endopii Ta 3HWXKYETbCS NpU Aenpecii. XapyoBi NpoayKTy,
DaraTi Ha TpunTOMaH (LWokonaa, cup, iHX1p, NOMIAOPK Ta iH.), CNPUSAIOTb CUHTE3Y CEPOTO-
HiHY  noninwyoTb HacTpin. CepoTOHIH BUKOHYE OYHKLIO Hempomediatopa, Cpusie pyxo-
Bill aKTMBHOCTI, nNpoLecam 3CidaHHs KPOBi, TpaBneHHs. 3HMKEHHSA PIBHA CEPOTOHIHY B
opraHi3mi nocuntoe 60NbOBi BiAUYTTS.

HapxoTruHi peuoBMHU 3a CBOEIO IIPUPOJOI0 MOMKYTHb OYyTH SK IPUPOIHOTO
(orpumaHi 3 pocauH, rpubiB), TaK i MITyuHOrO mMoxomKeHHa (Maj. 20.1).

HAPKOTUYHI PEHOBUHU

MpupoAaHOro noxoAXXeHHA LUTy4yHOro noxon keHHs
[
[ |
Bl HanISCMI-'ITeTVI‘-I'HI -
cuHme308aHi mooucpikosarie
a6opamopii nabopamopii IpupooHi
y peyosuUHU

Maua. 20.1. Knacudikallia HapKOTUYHNX PEUOBUH 34 IMOXOMMKEHHIM

Bunn naproruunoi 3anesxuocti. [loxigHi omiymy, abo oniamu, MamTs 00Je-
3aCHOKiNJAMBY [if0 I YyCYBaIOTh BifuyTTa cTpaxy. Taki HApKOTUYHI aHAJBIeTH-
KU (3HeOOJIIOBAJIbHI IpernapaTu) OTPUMYIOTh 3 Pi3HUX COPTiB CHOAIMHOTO (OITiii-
HOT0) MakKy (HampukJjaa MopdiH), a TaAKOXK CUHTETHUYHUM HIAAX0oM. OCKiIbKHU
omiaTu MalTh JeAKY XiMiuHy MOAiOHICTBL M0 MEeBHMX TOPMOHIB JIIOAWHU, BOHU
JIETKO 3aCBOIOIOTHCS OopramisMoM. IxHs dapmakosoriuma gia moJsirae B OJIOKY-
BaHHIi peIenTopiB, AKi BiAIOBiZa0Th 3a BiguyTTs 00JII0.

3a BiZMOBH Bij y:KMBAHHS i HaBiTh 3HMKEHHS J03M HAPKOTHUUYHHUX 3acO0iB y
BiIIOBifHi HEPBOBI ITEHTPW MOUMHAIOTHL HAAXOOUTU CUTHAJU, IIIO CBigUaTh IIPO
Te, II0 He 3AJIUIINJIOCS CIOJYK, 3HJaTHUX 3HUSUTU 00JLOBi BiguyTTa. Taki cur-
HaJU HAAXOAATHh MaMKe BiJl ycix yacTuH Tija, i JiogmuHa, 3ajieskHa BiJ HAPKOTH-
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Man. 20.2. ¥V 1987 pomi I'emepannua Acambies
OOH nocraHoBuJIa IIO0pivyHO BigmiuaTu 26 uyepBHS
Ax MixkHaponuuii geHb 00pOoTHLOM 3i 3JI0BKMBAH-
HAM HAPKOTUYHHMM 3aCO0aMU Ta iX He3aKOHHUM
PO3IOBCIOKEHHAM

cron |
HAPKOTUK

KiB, BiguyBae cuiabHuii 6isib, AKUH i3 yacom
TiapKu 3pocrae. Ile samymrye i1 BxKmBaTH Hap-
KOTHKHU 3HOBY i B GiibIIUX KigbKoOCTaAX. Tomy
6e3 JOIIOMOrY JIiKapiB-HAPKOJIOTIB IyiKe BasK-
KO TIOZI0JIATH 3aJIesKHICTh BijJi HAPKOTUKIiB (Maj. 20.2).

Ha mepmux eramax BXKWBaHHSA HapPKOTWKIB JIIOAWHI 3Ma€ThcdA, IO BOHA
MOJKe KOHTPOJIIOBATH ITI0 IIKiAAnNBY 3BUUKY. AJje ¢isiosoriuma Ta mcuxosoriu-
Ha 3aJIeKHICTh yacTo mepemarae ii Bosito. PyiiHyeTbcsaA 0COOMCTICTh: He ITiKaB-
JISTh PigHi Jromgu Ta Apysi, BiacHe 340POB’sd, HaBUAHHS a0o poboTa.

Koxainoea napromanisn Binoma 3 HaiigaBHimux yaciB. Impianni ITiBgennsol
AMepuKu KyBaJau JUCTKU KoKu (MaJj. 20.3) Oys 3HATTS BTOMH, HiIBUIIEHHS
6oiioBoro ayxy. ¥ cepensuui XIX cT. 3 pOCJAUH KOKH OYyJI0 BUAiJIEHO TOKCUYHUI
aJIKAJIOL] — KOKaiH, AKUU BUABUBCA CUJBHUM IICUXOCTUMYJIATOPOM. {0 HHOTO
TaK caMO XapaKTepHe IIBUJKe 3BUKaHHSI.

Am@pemaminu — HADKOTUKY IIITYYHOTO HOXOAKEHHS — TAKOMK HAJIEXKATDb IO
TIICUXOCTUMYJIATOPIB. 3a CBOIMM AKICHMMHU XapaKTEepUCTUKAMU Aifd amdperami-
HiB Ha NCUXiKy AeIo cxo’Ka 3 epeKTaMu, COPUUYNHEHUMHU KOKaiHOM.

o rpynu zaamyunozenis, abo ncuxodenikie, HaeKUThb 0e3Jiu pevyoBUH
POCJIMHHOTO TOXOKEeHHs: KaHabic (KOHOIIi), meHoT/Ib, MyCKaTHUMN TopiX, MCu-
JOIMOiHOBI rpubu, HACIHHSA imoMmel TOINO, a TAKOMK CHHTE30BaHi IIITYYHO PEUO-
BUHU — XiMiuHi aHaJOTM POCIMHHUX IIpenapariB: MecKaJiH, mcuyaonubin, JICII.
TamonuHOTeHN COPUYMHAIOTL MUMOBiJIBbHI rajmoliuHallii, HamamB o0pasiB i
BiuyTTiB, YacTo He MOB’A3aHUMX 3 peaJtbHicTio. Ile mesopranisye mcuxiky mo
CTYIIeHA IICUX03Y, IPU3BOAUTH A0 PO3JAAy CBiOMOCTi, CHPUNHATTS, MUCJEH-
Hsa. CraH, y AKoMY IepebOyBae JIIOAMWHA i BIIJINBOM Ta/IIOIIMHOTEHiB, aHaJIoTiu-
HUU mu3odpeHivHOMY HaATamy.

Menukomanis. 3arajbHa CXWJbHICTH JIOAell OO CcaMOJIKyBaHHS Ha TJIi
MeAMYHOI HeOCBiUeHOCTi Mpu3BeJia 0 MaCOBOT0O 3J0BXKUBAHHA 3aCHOKIMJINBIMU
IpenaparaMy — mpaHnKéinidamopamu (Bif yaT. mparHKeEiaiL0 — 3aCIIOKOIOBATH).
Aute e B mrictaecaTi poxku XX cTomiTTA OyJI0o BiZKPUTO 3MaTHICTL TaKUX IIpe-
mapaTiB CIPUUYMHATH 3BUKAHHS Ta CUHApPoM 3aJjexxkHocTi. Hacimigok mepemosy-
BaHHA — KoMma. lleii cTaH XapaKTepu3yeThCA HEIIPUTOMHICTIO, Pi3KMM ITOCJIA0-
JeHHAM abo BiACYyTHICTIO peaKIliii Ha 30BHIIIHI IMOAPa3HUKU, 3racaHHaAM ped-
JIEKCiB a’K J0 IOBHOTO iXHHOTO 3HUKHEHHS, ITOPYIIIeHHAM IIMOMHYM Ta YaCTOTHU
IUXAaHHSA TOIIO.

ToxcuxomaHis — BIWXaHHA JIETKUX PEUYOBHUH, IO
CIPABJIAIOTE HAPKOTUUHY mifo. IToTar mo ToKcmKoMaHii,
MIONHO 3’SBUBIINCH, Ofpasy HaOyBae HEKEepOBaHOTO
XapakKTepy, IMBUAKO (DOPMYETHCA MCUXiUHA 3aJEKHICTB.
CraH TOKCHYHOTO CI'STHIHHS HACTA€ IIiCaA IeKiJIbKOoX
BAUXiB. ¥ THX, XTO HIOXa€ PO3YMHHUKHU, yKe 3a 1-2
MicsAIli pyHHYIOTBCS BHYTPIIIIHI OpraHu, HepBOBa CUCTe-
Ma; yepes 1-2 poku JIOAMHA OTPUMYE TSMKKI 3aXBOpIO-

Maua. 20.3. Koka — pocauHa, 110 noxoauth 3 IliBgennoi Ame-
puxu. Bigirpae smauny poJb B iHAiaHCBKi# KYJbTYpPi; JUCTKU
miel pocJMHY MiCTATH HADKOTUYHY PEYOBUMHY KOKaiH
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BaHHA. ToKcMKOMaHiA BiApisHAETHCA BiJg HapKOMaHii Juille B IOPUIUIYHOMY
acmekTi. PeuoBuHM, sSKi BUKOPMCTOBY JIIOAWHA 3 TOKCHMKOMAHi€I0, He BiJHECEHO
JI0 TPYyIIM HApPKOTWKiB, TOMy Ha TOKCHMKOMAHIiI0 He MOIIMPIOIOTHCA ITPABOBI M
KpUMiHAJbHI aKTH, AKi TilOTH IIOH0 JIOAeH, AKi BKMBAIOTh HAPKOTUKMU.

HeraTuBHu# BIJINB aJIKOTOJI0 Ha opraHiam jgrogunu. lllogua B pesyJibTarTi
pobOoTH HOPMAJBbHOI MIKPOGMJIOPW KHUIIEUYHUKY Ta 3 AeAKUMHU ITPOAYKTAMU
OpOIiHHSA B OPraHisM JOPOCJIOl JIIOAUHY MOKe MOTPAIlJIATHA HeBeJIUKa KiJbKicTh
eramony (He Oimpmre mHik 0,01 % Bim saraabHOrOo 060’eMy KpoBi). ErumiaoBuii
cuoupT (0cob6JKMBO HOr0 MeTabOJiTH) HABITh Yy MaJMX 034X € CUJIBHOIO OTPYTOIO
I KJIITUH HAIIOT0 OpraHisMy, aje (DepMEeHTHI CUCTEMU 3HEITKOIKEeHHS aJIKO-
TOJTII0 MAIOTh 3MOT'Y IIBUIKO BIIOPATUCS 3 TAKOKI KOHIIEHTPAILI€IO.

Y pesyabraTri B:KUBaHHS aJKOTOJbHHX HAIIOIB J03a €TAaHOJIy B OpraHismi
3HAYHO 30iJBINYyETHCS, IO CIPUYMHIOE pisHOMaHITHI #oro edextu. AKImo
KOHIIEHTPAIlid eTHUJIOBOrO COUPTY B opraHisami mepesuiitye 0,03 %, Bim moumuae
AKTWBHO BILJIMBATU HA KJIITUHU IEHTPAJbLHOI HEPBOBOI CHUCTEMH, CTUMYJIIOIOUN
BUKHUJ Pi3HOMaHIiTHMX HelpomemiaTopiB (30KpeMa, CepoTOHiHYy). 3a pPaxyHOK
raJbMyBaHHA OeAKUX OiJSHOK TOJIOBHOTO MO3KY, OCOOJMBO BifgmimiB, AKi
BigmoBimaroTh B3a (OPMYBaHHA IOYYTTIiB TPUBOTH Ta HANPYKEHHSA, I
NPUBBOAUTE N0 BiguyTTa eiidopii. OCKiIbKY 1A CTUMYJIAIiS He € IPUPOIHOI0
IJI HEepPBOBUX KJIITHMH, 3a YyMOB IIOCTifHOTO ByKHMBaHHA aJKOTOJIO BOHU
BUCHAMKYIOTHCA 1 s JOCATHEeHHs e(eKTy IoTpiOoHi memasi Oinpiri mosu
eraHony. OT:Ke, BUHUKAE 3aJIeKHICTD BiJi aJIKOTOJI0, IKAa (POPMYEThCA 3a TUM
caMUM TIPUHIIUIIOM, IO ¥ BiJf HADKOTHUKIB.

36imbIeHHSa ROHueHTpauu eTUJIOBOTO CIIUPTY B KpOBi IIPU3BONUTE TAKOX O
TIOCUJIEHHS MOTO TOKCUYHOI Aii. 3a KoHIleHTpaIlii eTamoay B KpoBi 0,2 % sHaumo
MOPYIIIYETHCA KOOPAMHAIlIA PYXiB (BparkaeThCsi MO30UOK); KoHIeHTpaIisa 0,4 %
MIPUBBOAUTH A0 KOMATO3HOTO ctaHy. CMepTh BijJf 3yIWHKM AUXAHHA HACTAE 3a
BMmicTy B KpoBi 0,6—0,7 % anxoroato. Haii6inbIte Bif aJKOroji0 MOTEpIIae ro-
JIOBHUH MO30K. KOKeH rpaM YMCTOTO ayIKoroJiio 3uuIye 6ausbko 200 HellpoHiB
MOBKY, TAKMM YMHOM OTYILJIAIOUN JIOAUHY i moriprryoouun ii maMm’saThb.

AnKOrosb YyTPUMYETHCA B KPOBi 0 5—7 roauH. ¥YBech Iieil yac cepIiio MT0BO-
IUThCA IIPAIIOBATH B HECHPUATIUBUX yMoBaX. Ilymbc uacrimae o 100 ymapis
HaA XBUJUHY, B OPraHismi mopyuryerbca oOMiH PEeYOBUH i KUBJIEHHS CEPIEBOTO
M’a3a. Bin BTpauae eslacTUUHICTD i IepepomkyeThbesa. Po3BUBaeThCA aTepOCKIe-
pos i rimeproHiuHa XBOpOOA.

¥ meuiHni mig mieo aJKOTOJII0 IOTipIIYyIOThCA OOMiHHI mpollecu, IMOPYIITY-
eTbed i1 Oap’epua QyHKIiA. [loBemeHO maTOreHHUIT BIJIUB aJKOTOJIO i HA HUP-
KH. AJKOTOJIb TaKOMK 3Ty0OHO BILIMBA€E Ha 6aKTepii, 110 CIPUAIOTH TPABJIEHHIO i
3aCBOEHHIO TOKWBHUX PEYOBMH opraHismoMm. TpuBasie BXKUBaHHA aJKOTOJIIO
YacTO CIIPUYMHAE PO3BUTOK BUPA3KOBOI XBOPOOU, sIKA BiJPiBHAETHCA BAKKUM
mepebiromM i yacTuMuU 3arOCTPEHHAMU.

3a cuCTeMaTMYHOTO BIXKWBAHHS AQJIKOTOJI TOPYIIYETHCA TOPMOHAJIbHUN
OaJjiaHC opraHiamy. SMeHIIIeHHA CeKpellii cTaTeBMX TOPMOHIB HPU3BOAUTH 0
MOABU B JIOAEH 3 aJKOTOJBHOIO 3aJIEKHICTI0O BTOPUHHUX CTAaTEBUX O3HAK,
OnpuTaMaHHUX IIPOTUJIEKHINA crari: peminizariii y 4osioBiKiB i Mmackysrinisarii
Y KiHOK (mOMipKyi#iTe, SK MOKe 3MiHIOBATHCH 30BHIITHIN BUTJIA TaKUX JIIOIei1).

ITopymienasa ropmMoHaJbHOTO 0ajlaHCY B OpraHisMi KiHKM (HAKOIMYEHHS B
KPOBi Y0JIOBIiUOTO CTATEBOI'0 TOPMOHY — T€CTOCTEPOHY) 34 CUCTEMATUYHOTO BIKU-
BaHHA AJIKOTOJII0 TAKOXX HPUBBOAUTH M0 3MiHM ii 30BHINIHBOTO BUIIALY, IO
IPOABJIAETHCA IMOCUJIEHHAM M’SI30BOTO TOHYCY (piski, HesrpabHi pyxmu), 3MeH-
IIEHHAM 1 IIePeposIIOAijIoM KMPOBOTO IIPOIINAPKY, 3MiHOIO BMCOTH i TeMOpy
roJIoCy, SIKUI cTa€ OiJILIIT HU3BKUM, XPUILIYBATHM.
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HeraTuBHU# BIJIMB TIOTIOHOKYPIiHHS Ha opraHisMm mmoauHu. TioTIOHOBHI
OUM MiCTHUTBL, KpiM HiKoTmHY, 01u3bK0 1000 0c0o6JMBO OTPYHHUX TBEPAUX i
ra3omofiOHNX PEYOBUMH, TaKUX SAK OeH3mipeH (CI/IJIBHI/II/I KaHIIEPOTeH), OKCUAU
Hirporeny, Kap6ony, akpoJieiH, cnupTu, aJableriiy i KeTOHUW, BYIJIEBOIHI,
(herosM, CMHUJIbHA KHUCJOTA, PAAiOaKTUBHUN IIOJOHIN, apceH (MUII’SIK) Ta iHIIi
COJIi BAKKUX METAJIiB TOIIIO.

HikorvH € opHiel0 3 HAWCUJIBLHIINIUX CepeJ BiJOMUX POCJIUHHUX OTPYT
(TaKOK HAJIEKUTH 0 aJKaJOIiiB), IKi BIJIMBAIOTh HA HEPBOBY cUCTeMy. BMmicT
HIKOTMHY B IIMIapKOBOMY AuMi cTaHOoBUTH Bim 0,4 mo 3 Mr, mpu I[bOMY HOT'O
cMepTesbHA fo3a AJA JoauHu — 70 mr. @isuuna Ta ICUXOJIOTiUHA 3aJIeKHICTh
BiJf HIKOTMHY PO3BUBAaEThHCA HabaraTo IIBUAIIE, HidK BiJ aJIKOTOJIIO.

Y miogeii, AKi KypaATb, Ha BiAMiHy Bifj Jromei, 1o He KypsaThb, V¥ 2—3 pasu
YacTilne po3BUBAETHCA iH(MAPKT i mepeniH(papKTHUN CTaH, CTEHOKAPAia Ta iHIIi
XBOpPOOU cepIifA. 3a CUCTEeMATUYHOTO KYPIiHHSA CYAUHU CepIld 3BY:KYIOThCA, 3HU-
JKYETHbCA HAAXOMKEHHS KHCHIO J0 CepIeBOro M’si3a, IO ITPU3BOAUTHL A0 HOTO
xpoHiuHoi mepeBTomMu. Hacuaigkom Kypimusa € imemiuma xBopoba cepiid, IO
TOB’sI3aHa 3 HEJOCTATHIM KPOBOIIOCTAUAHHSM CcepIieBoro M’s3a. Pamuim ii Bu-
sSIBOM € CTEHOKapis.

IIkigauBi cIONyKH, 10 MICTATHCA V TIOTIOHOBOMY IMMi, IIOAPA3HIOIOTEL CJIH-
30Bi 000JI0HKU pOTa, HOCA, rOpPTaHi, Tpaxei Ta OPOHXIB Ta ocCiZaloOTh y BEPXHIX
IVXaJbHUX MLIAXaX i jereHsax. lle cuprumHiOE XpOoHiIUHE 3aMaJIeHHA NUXAJb-
HUX NLIAXiB i CTUMYJI0€ PO3BUTOK OHKOJIOTIYHMX 3aXBOPIOBAaHb, OCOOJIMBO
paky JereHp (HadnmomupeHimui Tum paxky B Kypiis). IlogpasHiooum CIOWHHIL
3aJ1031, HIiKOTUH CHPUYUHSAE IIOCHJIeHe cianHoBuAijenusd. CinHa 3 HIKOTHHOM,
10 3aKOBTYETHCH, ITPU3BOAUTE IO TACTPUTY.

TIOTIOHOKYPIiHHS TAKOMK 3I'yOHO BILIMBAE HA MisJbHICTH CTATEBUX 3aJI03. Y
YOJIOBiKiB HiKOTWH IIPUTHIUYE CTaTEBi IIEHTPHU, PO3TAIIOBAHI B KPUIKOBOMY BijI-
migi cumuEHOro MO3Ky. IIpurHiueHHS cTaTeBUX IEHTPiIB i HEBPO3, IO IIOCTiHHO
OiATPUMYETHCA KYPiHHAM, IPUSBOAATL O CTATeBOro Oe3cuiisa (iMIoTeHIrii).
Kypinua BuauBae He TiJIbKU HaA 3J0POB’A caMol JIOAWHHU, a ¥ Ha ii malibyTHE
TIOTOMCTBO, SIK KiHKW, TaK i 4osoBiKa.

3aedaHHs1. CTBOPITb aHTMpeKNamMy TIOTIOHONAMIHHA, 9ka 6 BignoBsigana iHTenekTy-
anbHWMM 3anuTam BalUMX POBECHUKIB i POBECHWLIb.

Knro4yoei mepmiHu ma noHsmmsi

3BUYKa, HapKOMaHiﬂ, TpaHKBiJ’IiSaTOpVI, rantoUunHOreHun, TOKCMKOMaHis.

lMepesipTe 3A00YyTi 3HQHHS 1. AKi HeraTuBHI 3BMYKM 34aTHI pyliHYBaTU 300POB’S
nogmun? 2. o take HapkomaHia? Aki € Buan Hap-

KomaHii? 3. Y yomy nonsarae HebGesneka BXMBaHHSA TpaHKBiNisaTtopiB 6€3 KOHTPOMto nika-
pis? 4. Lo Take ranwoumHauii? Aki pe4oBMHM 30aTHI iX cnpnumHaT? 5. Y yomy nondrae
Hebe3neka TokcukomaHii? 6. Lo cninbHOro Ta BigMiHHOro MiXk HAapKOMaHi€eto Ta ankoronis-
MoM? 7. Y yomy nonsirae Hebeaneka TIOTIOHOKYPIHHA?

1. Herapasan B 0COBMCTOMY XUTTi iHOZI LUTOBXaKTb NOAMHY [0
BXXMBaHHSA HapKOTUKIB, arkoroso, THTIOHOKYPiHHA. YuM MOXHa
e(eKTMBHO 3aMiHNTK Ue, 30epiratoumn cBoe pisudHe Ta ncuxiyHe 3gopos’a? 2. Yomy KypiH-
HS HAPKOTMYHMX 3acobiB Tak camo LWKIANNBE, SK i BHYTPILUHBOBEHHE BBEOEHHA?

lNomipkyurte

O6’egHaritecs B rpynu. 3a JONOMOro XMapHUX TEXHOIOTIi
NiAroTyrMTe KOPOTEHbKi iHTEPaKTMBHI MaTepianu Woao Hera-
TUBHUX HacnigKiB Ail pisHNX HAPKOTUYHUX PEYOBMWH Ha OpraHiam niguHu. MNpeseHTynTte ix
y Knaci.

TBOpYEe 30BACHHS
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§21. IMYHHA CUCTEMA AKOAMHU, OCOBAMBOCTI
1T ®YHKLIOHYBAHHS

Ilpuzadaiime cxknanosi imyHHoi cucremu sgtonmuau. SIKi Buau imyHiTeTy Bu 3Haere?
IITo Take aunTurenu ta antutiaa? Illo take KoeBosonia? Aki € Buau neiikonuTis? Ilo
Take ajeprenu? ki 6imkm HasmBaioTh TyoOyaapuumu? Illo Taxke amomTo3 i HEKpPO3
kiaitun? ki 3B’A3KM HasUBAOTh AUCYIbGigHUMU?

Bunu imynirery. IMyHHa cucrema copMyBasiacad B HPOIlECi €BOJIIOIIT mJis
3a0e3meueHHs 3aXUCTY OpI‘aH13My Big 30ymHUKIB lH(I)eI-CI_III/IHI/IX Ta iHBa3iHMX
3aXBOPIOBaHb, IIYXJIMH 1 Biirpae BasKJIMBY POJIb V HiATPUMAaHHI rOMeoCTasy.

?p Imynimem (Bin nart. immyrimac — 3BiIbHEHHS, 11030aBJIeHHA Bifl OyAb-40ro) —
3MAaTHICTh OPraHi3aMy HPOTHAIATHA 30yTHUKAM iH(EKIiiiHUX Ta iHBa3iHMX
XBOP00, a TAKOK BILJIMBY PEYOBHMH, AKi MalOTh AHTUTE€HHI BJIACTHBOCTI.

PospisuaroTs 1Ba OCHOBHI BuAU iMyHiTeTy: HecnemmupiuHM, CIPAMOBAHUI
POTH OYAb-IKOr0 Uy KOPiZHOrO areHTa (AHTUIreHA), Ta cuenudiuynmii, Crpsamo-
BaHUH HPOTH KOHKPETHOT'O UYyXKOPiJHOro areHTa. 3a MOXOMKEeHHAM iMyHiTeT
MOKHa YMOBHO TOAiJIUTH Ha BpOMKeHUH i HabyTmit (mas. 21.1).

ImyHiTeT
|
l ]
BPOOXEHUI HabyTun
|
I ]
Maua. 21.1. aKTUBHUMN nacuBHUN
Knacugikamia
BUALB IMYHITETY MPUPOAHUN LITYYHUIA NPUPOAHUN LWITYYHUN
34 IMOXOM)KEHHAM

Bpodicenuil imynimem reHeTUYHO yCIAaJKOBYEThCA Bij 6aThbKiB i He 3yMOB-
JIeHUII KOHTAaKTOM OpraHiamy 3i 30yaEmKoM xBopobOu. BiH € HacaigkoM KoeBO-
Jrorii maToreHy Ta opraHidaMy xasdiHa (3a80aHHs: cXapaKTepusyiTe MexXaHisMm
YTBOPEHHSA B MONYJIAIil BpoAsKeHOro iMmyHiTery). IIpuKaamoM Bpoa:KeHOro iMy-
HiTeTy € He3JaTHICTh JIIOAWHU 3apasuTUCA HAeIKUMH XBOpobaMu TBapwH,
HATIPUKJIA/] Ty MO0 (1yMKOI0) cobakK.

Habymui tmymmem, Ha BiagMminy Bin Bpom:keHOro, GOPMYeThHCA IIPOTATOM
JKUTTSA JIOAVHY 1 MOYKe BUHUKATY IIicJid ITepeHeceHHA 3aXBOPIOBaHHA (AKMUE-
Huil npupodHuil) yu michada miemeHHa (akmuenuill wmyunuil). Habytuit nacus-
HUll iMyHimem PO3BUBAETHCS abo IiCJIA BBeIeHHS B OPTaHi3M I'OTOBUX aHTUTLJ
Yy BUINIAJL JIKYBaJbHOI cupoBaTKu (wmyuHuil), abo Ipu Iepemadi aHTUTIN Bif
MaTepi A0 AUTUHU UYepes IJaneHTy (npupodnuil).

3a MexaHisMoM peaJjisaiii 3aXuMCTy iMyHITeT HMOMiJAOTh HA KJIITMHHUH i
rymopaabHuil (Mau. 21.2). Kaimunnuil imynimem 3yMoBJIeHUI 3JaTHICTIO pis-
HUX BHUIIB JIEMKONUTIB M0 (aronuTosy I pPyHHYBaHHS 3apa’kKeHUX KJITHUH.
I'ymopanvruil imynimem 3abe3nevyeTbCss POSUNHHNMY OinTKamMu, AKi MicTATH-

ImyHiTeT

Mau. 21.2. | l |
Knacupirania - . -
imysriTeTy KNITUHHUIA rymoparnbHUi
3a MexaHiZMoM
pearizarii
3aXUCTY

BPOLKEHUI HabyTun BPOOKEHUI HabyTun
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cA y cUpOBAaTIIi UM IJja3Mi KpoBi, TKAHUHHIN pifnHi, pI3HOMaHITHIX CeKpeTax.
I kaiTusEMH, 1 TyMoOpaJbHUHN iIMYyHITET MOXKYTb OYTH CHEIMMIUHNMU YK Heclle-
mudivHEME 11040 30yAHUKIB XBOPOO.

Bpodxcenuii kaimunHuil imynimem 3a6e3meuyeThbCsA 3MaTHUMU A0 (DaTrOIUTO-
3y JedKonmuTaMu (HeiiTpodimamu, eosmHOopimamu, 6Gasodisamu, mMaKpodara-
mu). IIpu mboMy npupona 30yaHUKa (AHTHUTeHa) He Mae 3HaueHHs. JIeHKomuTu
3aXOILJIIOIOTH Horo i meperpasiooTb. NK-mimbomuru (Bix aurn. natural killer —
OpUPOAHi BOMBIlI) BHUINTYIOTH IMIyXJWHHI Ta BpakeHi BipycoM KJITHHHU.

Bpoawceuuit 2ymopanvrull imynimem TOB’sI3aHMM 3i 3marTHicTIO pisdHUX O6ij-
KiB B3aemomiATH 3i 30yJHMUKaMM XBOpOOM, PYHHYIOUM iX UM 3apaskeHi HUMU
riaiTuau. o dakTopiB Hecmenu@iyHOTO T'yMOPAJIBHOTO iMYHITETY HaJIeyKaTh:

aizoyum — GepMeHT, AKUU MiCTUTHCA B CJIUHI, CJIb03aX, TPYAHOMY MOJIO-
i, HeTpodinax; sgaTHuil pyHHYyBAaTH KJIITHHHI CTiHKM 0axTepiii;

cucmema Komnaemenmy — 6ausbko 20 rIo0yIApHUX OiNKiB mIasMu Kpo-
Bi, 3IaTHUX, 00’€HYIOUNCH V¥ KOMILIEKCH, PYHHYBATH KJIiTUHU 30y IHUKA, CTHU-
MYJIIOBATH (Paromuros, 6paTH y4yacTb Y POSBUTKY 3alaJbHUX PEaKIIiii;

inmepgepoHu — OiNKY, AKI BUAIIAIOTH KJIITUHY yV BiAIOBiAL HA 3apaskeH-
HS YYKOPIIHMMHU areHTaMu, 30KpeMa Bipycamu, i 3a0e31euyioTh HEeCIIPUNHSAT-
JIUBiCTBH MIOZ0 WX areHTiB He3aparKeHUX KJITWH, IM TaKOXK IIpUTAMaHHA IIPO-
TUNYXJWHHA Ta aHTUOaKTepiaabHA mid;

anmumikpoOri nenmudu, AKi BUMIIAIOTHCA B CEKPETOPHI piguHU opra-
HiZ3MY.

Habymuil kaimurnuil imynimem rpyHTyeThbca Ha 3paTHocTi T-nmimdornuTtis
BIIi3dHaBaTW 3apa’skeHi KJiiTmHM 1 pyhHyBatm ix. IcHye Kismbka BuUIiB
T-nimdpornuTiB, AKi BuUKOHYIOTH pisHi (QyHKIii: T-kKimepm (KaiTuHM-BOMBII),
T-xenmepu (KJIiTUHU-TIOMIYHUKM), T-cympecopu (KJIITUHU — PeryjaaTOpPU iMyH-
HOI Bigmosimi).

?p Habymuii eymopanvruil imynimem NOB’sI3aHUI 3 YTBOPEHHAM aHTUTIJ KJIi-
TUHAMMU, 10 TOXOMATH BijA 3mimenmx B-mimdornuris. Ilpuzadaemo: anmu-
mina (imynoznobyninu) — 6iIKY, 3MaTHI BIIisHaBaTH Ta creliu(ivyHO 3B’A3yBaATHCA
3 BiINOBiZHUMU aHTUTEHAMU, YTBOPIOIOUMN KOMILJIEKCH aHTUTE€H — aHTHUTILJIO.
dopmyBaHHA iMYHHOI BiIIOBiZIi Ha MOTpamJSHHS OO OPraHiZMy aHTUTEHA
(30ymumKa XBOpoOM) — CKJIALHUN OararocTyneHeBui mpoiec (maj. 21.3). AHTH-
reH, yIepIle MOTPANUBIIY B OPTaHi3M, «3yCTPiUaeThbCa» 3 JEHUKOIIUTaAMU, 37aT-
HUMU 10 (haromuTody (dparomuramu). BoHM 3HUIYIOTH OiJbIIiCTL aHTUTEHiB,
aJjie yaCTWHA AHTUTEHIB, IO 3aJUMIAETHCS, CTUMYJIOE PO3BUTOK ITOAAJIBIITIX
iMmyHHUX peakiriii. [lepemyMOBOIO PO3BUTKY iIMYHHUX peaKIliii € MOTPAILISHHS
aHTUTeHa B OyIb-IKUil BTOPUHHUN JiMGoIigHMiT opraH (ceje3iHky, JiMpaTuumi
BY3JIU, alleHINKC, MUTAAJIUKHN). Y HbOMY aHTHUI'€H CTUKAETHCA 3i cmenu@pivyum-
M® 0 HBOTO JiM@ornuTamn.

T-nmimdoruT, HaTpanWBIIN HA AHTUT'EH, «PO3IIidHa€» MOro, aKTUBYEThCS i
noumHae AisuTucsa. JacTuHA HOBOYTBOPEHMX KJIITHUH IIEPETBOPIOETHCS HA KJIi-
TUHU-BOUBILi, 37aTHI pyiiHyBaTH BiAIIOBigAHOrO 30y AHMKA YK 3apaKeHi HUM KJIi-
tuHU. [HITI — TepeTBopoioTheA Ha T-KaiTuHM iMmyHHOI mam’saTti. KiriTuna-BOuB-
A HAaOJIMIKAEThCS M0 KJIITUHU-MiIlleHi Ta 3B’A3yeThed 3 ii memoOpanHoo. Ha 11b0-
My eTalli po3IMisHalThCA 3apakeHi (UM OYyXJWHHI), AKi MicTATb aHTUTeH, Ta
HezapakeHi KiaiTuHu. KaiTuHM-BOUBII BUBIIBHAIOTEH ¥ MisKKJIITUHHE CePeIOBU-
mie crernudiuHi 6iKM, AKI aKTHUBYIOTH (hiziosoriuny 3arubesb KJIITUHU — allo-
nro3. Ha meMOpaHy KJIITMHU-BOMBIII BUBiJbHEHI OiJIKM He BIJIMBAIOTH.

B-mimdpommTu micia 3ycTpiui 3 aHTUTEHOM TaKOMK I[IOYMHAIOTH AKTUBHO
IiIUTHUCS Ta IEePeTBOPIOBATHCA HA IJIa3MaTUUHI KJIiTuHY i B-KaiTuamn mam’aTi.
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Maux. 21.3. Cxema, 110 iI0CcTpye MexaHidM (popMyBaHHS iMyHHOI Bigmosimi
(3a80annsa: IpoaHayidyliTe cxemMy i cxapaKkTepusyiTe MexaHisMu (GopMyBaHHS
iMmyuHOl Bigmosini)

IlnasmaTuuHi KIiTUHY BUPOOJISIOTE AHTUTIIA, cIellu(iuHi 0 IIHOr0 aHTHUTeHA.
AHTUTeH IPUETHYEThCA OO AHTHUTLJIA i BTpauae iH@ermiiini BiaactusBocTti. Tax
caMo HeNTpPaIidyIioThCA TOKCHUHI PEUOBUHH, IO IIOTPAIINJIN B OpraHism (amiiza
OTpyTa, TOKCHUHM OaKTepiil, TeJbMiHTIiB TOIO). YTBOPEHHS KOMILJIEKCY aHTH-
TeH — aHTI/ITiJIO AKTUBYE CUCTEMY KOMIIJIEMEHTY. Ha HOBerHi K.J’IiTI/IHI/I MimeHi
IOTh.

3aBAsgKY KJIITHHAM iMyHHOI maM’daTi Ta aHTHUTiJIaM, IO ITUPKYJIIOITL ¥ KPO-
Bi, 3a MOBTOPHOIO IIOTPAILISIHHSA aHTUIeHa B OPraHi3M 3HAUHO IIBUIINE, HidK 3a
IIEPBUHHOTO, PO3BUBAETHCS 6MOPUHHA iMYHHA 6i0n06idb (KIiTWHHA i rymo-
panbHa). PO3BUTOK BTOPMHHOI I'yMOpaJbHOI BiAIOBifi TpuBae Bix AecATKIB
XBUJIUH J0 KiJIBKOX T'OAMH i Mae Ha3BYy iMYHHOL peakyii HezaliHoz0 muny.
BropurHa KiiTHHHaA BiAIOBiAL — iMYHHA pearyis cnoe6ilbHeH020 muny pos-
BUBAETHCS IIPOTATOM 1-2 mHIB.

Mexauizm yTBOpeHHs ajepriunoil peakiiii. IHKoau peakiis HabyToro iMmyHi-
TeTy MOXKe OyTM HaIMipHOIO UM HeaJeKBaTHOIO. ¥ TAKOMY pas3i pO3BUBAETHLCH
anepziuna peakyisa — MiIBUINeHA YYyTJIUBIiCTH OpraHismy mo aAkKoi-HeGyAbL pedo-
BUHU, TIepeBa’sKHO O0iKOBOI mpupoau, — aJjepreHy. Ilo ajiepreHiB HaJieyKaTh:
IUJIOK POCJUH, IEPCTh TBApWH, AeAKi XapyoBi IPOAYKTH, JiKapchbKi 3acodu
ToITI0. AJlepriuna peakilis pO3BUBAETHCA 3a IIOBTOPHOTO MOTPAILIAHHS ajiepre-
Hy. CucTeMHUM TPOABOM aJjeprii € aHa@iaKTUUYHUN IIOK.

3anam’amaemo

AHaghinakmuyHul wok (Bia rpewu. aHa — 3BOPOTHA Jis Ta hinakcuc — 3axucT, ca-
MO3axuCT) — 3ararnbHa anepriyHa peakuid HeranHoro Tuny, CNpUYNHEHa PisHOMaHIT-
HUMKU anepreHamn. BoHa BUHMKaE Yepes Aekinbka XBUMWH NiCns BBEAEHHSA aneprexy.
AHadIiNakTUYHWI LLOK MOXE 3arpoXXyBaTu XXUTTIO MIOOUHMN.
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AJepriuHa peakIlisi BUHUKA€E yepe3 YTBOPEHHA cHeludiuanx aHTUTi. BoHNM
MIPUETHYIOTHCA 10 MeMOpaH KJIiTuH (0asodiiiB, omacucTuX KJITHH), SKi MiCTATD
y IUTOILIasMi rpanyau 3 Mexmiaropamu. Iliciaa npoHMKHEHHSA ajiepreHa aHTHUTI-
Ja aKTUBYIOTh KJITWHU, M0 AKUX NPUETHAHI. YHACIiIOK IIi KJIITUHM BUBOAATD
Ha30BHI BMiCT CBOiX rpamys — ricraMmiH Ta iHmr mepmiaropu. ¥ pesyJiabTaTi mii
ricramiHy Ha TKaHWHU Ta OpPraHU OpPraHiaMy 36iJbIIYEThCA MPOHUKHICTD CYAUH,
ImIKipa uepBOHi€, 3’ABIAIOTHCA IIyXHPi, CBepOiK, cHaA3MM HEIOCMYTOBAHUX
m’A3iB. s JiKyBaHHA aJIePriYHMX 3aXBOPIOBAHb 3aCTOCOBYIOTH aHTUTICTAMiH-
Hi mpemapaTtu, siki 6JIOKYIOTHL PO3BUTOK CHUMIITOMIB ajiepriuHoi peaxirii.

Knro4yoei mepmiHu ma noHsmmsi

IMYHITET BPOAXKEHWUI | HaBYTUA, NPUPOAHUNA | WTYYHUN, KNITUHHWUIA | TyMOpanbHUA, aHTU-
reH, aHTUTINoO, anepriyHa peakuis, aHainakTUYHWI LLOK.

1. Wo Take imyHiTeT? Aki noro BMan Bam BigoMi?
2. Yum BpPOLXKEHUN IMYyHITET BIOPI3HAETLCS BIA
HabyToro? 3. Aki MmexaHi3aMu Jii KNiTUHHOro Ta rymopansHoro imyHiTety? 4. LLlo Take aHTu-
reH Ta aHTUTINO? AKui MexaHiaM iXHboi B3aemogii? 5. LLlo coboto cTaHOBRATL anepriyHi
peakuii? Aki ixHi npuunHN?

lepesipre 3A06YyTi 3HQHHS

Momipkyyite Y yomy nondrae Hebe3neka aHagiINaKTUYHOTO LLOKY?

§22. IMYHOKOPEKLIiS TA iIMYHOTEPANIS

IIpuzadaiime, 1o Take imyHiTeT, ¥oro Tunu Ta MexaHismu po3BuUTKy. 1Ilo BuBuae
Hayka imynosoris? Illo take imymomedimur? Illo Take BeKTOpW B T'eHHill iHyKeHepii?
IITo rake maasmigu?

ImyHoKOpekIis — po3ais iMmyHoJsorii, 1m0 BuB4Yae cmocobu i meTomu mpodi-
JaKTUKU ¥ JiKyBaHHSA XBOpPOO, MOB’A3aHUX 3 MOPYIIeHHAM (GyHKIII iMmyHHOI
cuctemMu. Po3pisHAIOTE 3aMicHY, iMyHOCypecyoouy (iMyHOIPUTHIUYyBaJIbHY) Ta
iMyHOCTUMYJIIOBAJIbHY iMyHOKOpeKIrifo (maj. 22.1).

3axoau iMyHOKOpPeKI[ii O0yBarTh CHeliaJisoBaHMMHU, TOOTO CIPAMOBAHUMU
OesmocepeHbO Ha iMyHHY cucTeMy, abo HecmeriajaizoBanumu. o Hecmeriauri-
30BAaHUX HaJEKUTh HOPMAJIidallisi cIoco0y KUTTHA, BiAMoBa Bij INKiZJIMBUX
3BUYOK, cTabimisamia mcuxoemorritinoro crany. o 1miei rpynu saxomiB Bimmo-
CATH TAKOXK IPOIEAYPHU 3arapTOBYBAHHS, 1110 JA0Th 3MOT'Y IIOCUJUTU HECIIeI!-
¢iuHy pesuCTeHTHICThL OpraHiaMy M0 Ppi3HOro BUAY HEraTUBHUX BILIUBIiB,
BKJIFOUHO 3i cTpecoM.

3aJie;kHO Bijy 3acobiB, SKi BUKOPUCTOBYIOTH, iMyHOKOPEKIIiA MOXKe OyTu:
JiKapchbKOI0; (hizioTepaneBTUUYHOIO; KJIiMaTUUHOO; (hisuuHoio (hisuuHi HaBaH-

IMYHOKOPEKLIA

[
| ] |
3aMmicHa — iMmyHOCTUMYynOBanbHa —
BBEEHHSA JeAKNX CTUMYNALISA YHKUIA iMyHHOT
rOTOBUX PEYOBUH, SAKi cuctemu npuv imyHogediymtax
BUKOHYIOTb NPUPOAHY pi3HOI NpMpoawn, a Takox npu
byHKLtO BiOCYTHBOIO Pi3HNX 3aXBOPHOBAHHSAX,
B OpraHiaMi KOMMOHeHTa PO3BUTOK SIKMX MNOB’A3aHUI
iMyHHOI cnctemm 3 iIMyHHOI CUCTEMOLO

iMmyHocynpecytoya —
Tepanisi, cnpsiMoBaHa Ha
NPUrHiYeHHSA PyHKLT
iMyHHOI cuctemu,
Hanpuvknag npu
TpaHcnnaHTauii opraHis

Mauxn. 22.1. OcHOBHi Bum iMyHOKOPEKILii 3aJIe?KHO BiJl cnpAMYyBaHHSA

80 O Temab



Ta)KeHHA 301IbIIYIOTh MPOAYKIIio inTepdeponis). HallehekTuBHIIIOW € 2iKKap-
cvka imynoroperuyia. 11 3aificHIOIOTE 3a JOIOMOrOI0 JiKapChbKUX IIpelapariB —
imynomodynamopie. BoHr MOKYTH MaTH pisHe IOXOAKEHHS — POCJIUNHHE, DaK-
TepiasibHe, TBApUHHE, CUHTeTHYHEe. KpiM TOro, HU3KYy iMyHOKOPUTYIOUUX IIpe-
mapaTiB BUTOTOBJISAIOTH i3 3aCTOCYBAHHAM Pi3HMX 0iOTEXHOJIOTIYHMX METO/IiB.

3amicHy iMYHOKOPEeKYil0 3aCTOCOBYIOTH y pasi BasKKmMX iMmyHomedinmmuTHMX
cTaHiB, 3a iH(eKIil, 1110 3aYinaloTh YBeCh OPraHi3M, a TAaKOXK 1HIMUX iMyHOIA-
TosoriuHMX mporieciB. Ilpemaparu s 3amicHOI iMyHOKOpEKIIii OTPUMYIOTH 3
KPOBi I KJIITUH JIIOAWHM, a TAKOK 3a JOIIOMOTOI0 I'eHHOI iHKeHepii.

Ho samicHOI iMyHOKOpPEeKIIii TaKOX HAJIEXKUTh TPAHCIJAHTAIIA KiCTKOBOTO
MOBKY, TUMycy ab0 BBeJJeHHsI B OpPraHi3M ITallieHTa MOIepeIHbO aKTUBOBAHUX
KJITHH iMyHHOI cucTeMHu. 3aMiCHOIO iMYHOKOpPEKIIi€l0 Mali0OyTHLOI'O € T'eHHa
Tepalis, 1o MMoJIATae Y BBEIeHHI B OpraHiaM reHiB, AKi KOAYIOTH pis3Hi haKkTOpPU
T'yMOPAJILHOTO iMyHITeTY, y CKJIaAi BipyCHUX UM MJIa3MiJHUX BEKTODIB.

Imynorepanisi — JiKyBaJbHI 3aXoau, CIPAMOBaHI Ha pPeryadllilo podboTu
iMyHHOI cucTeMu, 30KpeMa Ha HopMaJidailio sMiH y ii cTpyKTypi i GyHKIIiIX.
dAx #1 iMmyHOKOpeKIlid, iMyHOTepamia MosKe OyTH iMyHOCYIIpecyoouon Ta imy-
HOCTHUMYJIIOBAJIHHOIO.

Imynocynpecyiowa mepania cynpoBOJKYETbCA CTBOPEHHAM CTaHY iMyHO-
nedinury, TOOTO iCTOTHMM 30iJBIIEHHAM DHU3UKY DOSBUTKY iH(peKIiiHux i
MYyXJUHHUX TpoIieciB. Ii 3acTOCOBYIOTH AJid 3amo0iraHHA BiATOPTHEHHIO TPAaH-
CIIIAHTOBAHMX TKAHWH Ta OPraHiB; AJsg KOpeKIii 0ararbox iHININX CTaHIB —
aBTOIMYHHUX 3aXBOPIOBaHb, aJEPTiUHUX peakIliii. ¥ Iux BUIaAKaXxX JiKapi Ta
JiKapKM peTesbHO aHAJNi3yIOTh CIiBBiMHOIIEHHA HeOe3lMeK! caMOoTo 3aXBOPIO-
BaHHA i HeOe3meK! PO3BUTKY iMyHoOmeiuTy.

Imynocmumynioéanvny mepaniio 3acTOCOBYIOTH y pasi 3axBOpIOBaHb, 0
POBBUTKY SKUX 3ajJiyueHa iMyHHa cuctema. HanpukJiazn, Ay CTBOPEHHS iMyHi-
TeTy 0 30yAHUKIB iHQEKIiTHENX XBOPOO iMyHHY CHUCTEMY aKTHUBYIOTH 3a JIOIO-
MOT'0I0 BaKIIWMH, a IMaCUBHUN iMyHITET CTBOPIOIOTHL BBEIEHHSIM CHUPOBATOK abo
OUUINIEHUX AaHTUTiJN. IMYHOCTUMYJIIOBAaJbHUMU € IIperapaTH pPOCIUHHOTO
(HAaCTOAHKM €JIeYyTEePOKOKY, COJIOIKU,
JUMOHHUKY TOIIO) abo GaKTepiabHO-
IO HOXOJKEeHH (BaKIMHU, IperapaTu
KJITHUHHOI cTiHKM 6aKTepii, mpobioTu-
KH), Tperaparu THUMYCY, CeJIe3iHKU,
KpPOBi, KiCTKOBOTO MO3KYy Ta CHHTE-
TuuHi npenapatu. IleBHa imyHOCTH-
MyJIIOBaJIbHA AaKTWBHICTH BJIACTHBA
BiTamMiHaM, mpemaparaM 3 aHTHOKCHU-
JAHTHUMY ¥ IPOOKCUJAHTHUMU BJIac-
THUBOCTAMU.

PeBourtoriitiny MeTOAMKY iMyHOTe-
parmii paxoBuX 3aXBOPIOBaHb 3 BUKO-

pucrapaam T-mim@onuTis 3ampomo- Mau. 22.2. Jlaypearn Hobexiscbxoi
npemii 3 (¢isiosorii Ta MeguITHENA

HyBaB aMepmgchmcuﬁ iMmyHOJIOT 2018 poxy: 1 — IDxeiimc Exicon
k. EmicoH cmisbHO 3 ANOHCHKUM (1948 p.); 2 — Tacyxy XOHI360
mocaigaukom T. Xoumzso. 3a 1e im (map. 1942 p.)

2018 pory Oyso mpucymxeno Hooe-

JiBCBKY IIpeMiio 3 (pisiosorii Ta megunuuu (maj. 22.2). CyTb METOOUKHU HOJIS-

rae B MoOijisaiii iMmyHiTeTy caMux IAaIi€eHTIB A O0pOTHOM 3 PAKOM.
Baxmuuamia. Bu BiKe 3HaeTe, 10 Ha iCHYBaHHI BTOPMHHOI iMYyHHOI BinIIo-

Bimi r'pyHTyeThbCcs mpodisaKTUUHMUH 3axXis 60poThoM 3 iHGeKIiiHIME XBOpoba-
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MU — wenJaeHHs, abo earxyunauis. Ilpueadaemo: éaxyuna — Ipenapar, IO
CKJIAJAETHCA 3 OCJA0JeHNX UM BOMTHUX 30yAHMKIB XBOP0O, MPOAYKTIB IXHBOI
SKUTTENIATBHOCTI UM OKPEMUX AHTUTEHIB, OTPMMaHUX XiMiuHMM abo TeHHO-
iH}KEHEepHUM IILJIAXOM.

ITicna BakmmHyBaHHA B OopraHismi BimOyBaioThcs Taki cami smMimm B imMyH-
Hilf cucTeMi, 1110 i B pasi cupaB:KHBOI iH(MeKIii, TiIbKu 6e3 IIPOSABiB 3aXBOPIO-
BaHHA: BUPOOIAETheA crenudivamii iMmyHiTeT o 30ymHuka. OCHOBHiI Tpynu
BaKIIMH HaBeaeHo y Tabsaumi 22.1.

Iy yTBOpeHHs CTiiKoro iMyHiTeTy Ta Iioro miATpuMMaHHSA OiJbIIiCTHL BaK-
IUH CJiJ YBOAUTH HEOAHOPa30BO, TOOTO IIPOBOAUTH IIePiOAUUHY PEBAKIIMHAIIIIO
y nmopocaomy Bimi. Hampukiaanm, miemyeHHs Big mpasijjo Ta audTepii BapTo
pobuTu Tpuui y Bili o poky, a peBaKImuHaIlilo — y Bimi 18 micamis, 6 pokis,
16 pokie Ta kokui 10 pokiB y mopociomy Bimi. PeBakmuHallissi Big Kopy Ta
KpacHYXM PEeKOMeHJOBaHa y 6-piuHomy Bimi.

Tabnuus 22.1
OCHOBHI rrynu BAKUUH
Tvn BakuuHM XapakTepucTuka Mpuknapgwn
Wi MicTaTtb nocnabneHuni wram BakunHu npoTu noniomienity, Kopy,
36yaHUKa napoTuTy, KpacHyxu, Ty6epKynbo3y
IHakTMBOBaHI m;ﬂ:%boylgﬂn”g;g:mlIDAJ':;(TF:A%%%?- SJZLU % TG EEEER, (G,

CTiHKM YM oumLLeHi Ginku 36ygHuka Bipycy renatuty A

MicTaTb iHAKTUBOBAHI TOKCUHMU

AHAaTOKCUHMU MIKpOOpraHiamia BakunHu npotu andTepii, npasButo
. MicTaTb OTpUMaHi METO4OM FreHHOT
CVHTETUYHI iKeHepiT Bk 3GyaHMKa BakuuHa npotu renatuty B
3anam’amaemo

PeeakyuHauyiss — NOBTOPHE BBEAEHHS BaKUWHM Yepes NeBHi MPOMIKKM Yacy nicns
NepBMHHOT BakLMHaU,l.

Huni BaknuHaIia € HalieQeKTUBHIIIIUM Ta HalIelIeBITNM MeTOAOM 60pPOTh-
01 3 BaKKuUMHU iH(peKHifimmMu xBopobamu. Hampukian, 3aBIAKU MaCOBOMY
IIeNJIEHHIO ITOBHICTIO JIIKBiZOBaHO YWOpHY Bicmy (OCTaHHIiNI BHUIIQJOK 3aXBOPIO-
BaHHA 3adikcoBano y 1977 pomi B
Comauri), Bpaskamoue 3SHU3UJIACA 3aXBO-
pioBaHicT, Ha moJiomiersiT (BipycHe
3aXBOPIOBAHHSA, II[0 IIPU3BOAUTL [0
BasKKoro mapaJiuy B gireit). Cawme
MacoBa BaKIMHAIliA CcOpUANa yTBO-
PEeHHI0O TaK B3BAaHOTO MOMYJIAIiNHOTO

imyHiTeTy. W gl ; i
3anam’amaemo X 3 *
i»@ o5

lMonynayitiHud  (koslekmueHul)
iMyHimem — edekT, SKUIn 3aBaxkae no-

LWIMPeHHI0 36YAHNKa HeEKLiT B NONYNA- \a; 29,3, Cxema, mo imTiOCTPYe CTBO-

Ha ‘ PEeHHA MOMYJIAIiNHOTO KOJEKTUBHOTO iMy-
Mae ocobucTuin iMyHiTeT A0 36)’!1”“& HiTeTy: 3ejJleHMN KOJip — JIoAu 3 imMyHi-
L0 OnocepeKOBaHO 3axXMLLAE U YyTNU- TeToM; YOPHUU — CIHPUUAHATIUBI; UYepBO-
BUX Jo 30yaHuka ocib (man. 22.3). HUH — II[OMHO BaKI[MHOBAHI

CERE) ~
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AKmro 30yIHUK € Y 30BHIIIHLOMY CepedoBHUINi a00 Moke OyTU IIPUBHECEHU
3 IHIMUX MomyaANiii, To A4 GopMYyBaHHSA IONYJAAIINHOrO iMyHiTeTy mOTpPiOHO,
1100 BaKIuHOBaHUMU Oyio He MeHIirne Hixk 70 % wmacenenus. Imakiile BUHUKAE
pusuk emigemiii. HampukJianm, BigMoBa Bi BaKIIMHAIIII cTaj a IIPUYMHOIO eIrijie-
Miit kamaoKy y Benukiii Bpurtanii ta IIIsenii manpukinmi XX cropiuus. 3a6o-
poHa 3 pesiriiHmx MipKyBaHb BaKIlmHaIlil Big moaiomieaity B Hirepii, Adra-
"Hicrani Ta IlakwmcraHi cupuuMHMJIA 3POCTAaHHA 3axBopioBaHocTi. Mirpaii
HaceJIeHHd i3 IuX KpaiH y €Bpomy IpuU3BeJU J0 PO3BUTKY elligeMiumoi cuTya-
mii. Tax, B Ykpaiui y 2015 pori 6yo 3adikcoBaro aBa BUIIAAKU IIOJiOMieIiTy
(ymepire B €Bpomi 3 2010 pory). YpaxoByoun HaJHUSbKUI PiBeHb BaKI[WHAILil
HacCeJIeHHsI, CUTyallisd MOJKe CTaTH 3arposjanBoio. KaracTpodiuHoi € TaKOoXK
curyaria 3 KopoMm. 3a gamumu MiHicTepcTBa OXOpPOHU 3M0POB’SI, B YKpaiHi 3
nouatky 2018 pory 3axBopijso moHas 52 Tuc. Jiogei, 3 HuX 33 THUC. AiTeH.

LlikaBo 3Hamu

OcTaHHIM 4acoM aKTUBHO pOo3pobnsTb LEenneHHs NPoTh AeAKMX OHKOMOFiYHMX 3a-
XBOpPOBaHb. PakoBi KMiTUHM MaloTb Ha CBOIN NOBEPXHi Binkn, Aki He npuTamaHHi Hopmarnb-
HUM KNiTMHAM — Tak 3BaHi pakoBi aHTUreHn. OuuLleHi pakoBi AHTUreHUM MOXHa
BMKOPUCTOBYBATU SK BaKUMHW A5 CTUMYMOBAHHSA NPOTUNYXIIMHHOTO iMYHITETY.

Knro4oei mepmiHu ma noHssmmsi

iIMYHOKOpPEKLUIsl, iIMyHOTepanis, BakUWHKW, peBakumHais, nonynsauinHui (KONeKTUBHURA) iMy-
HITET.

1. Lo Take iMyHOKopekuis Ta imyHoTepania? 2. Y
Yomy nonsrae BakuuHauis? 3. Aki € TMNKM BakUUH?
4. Yomy AnsA yTBOPEHHS CTIMKOro iMyHiTeTy noTpibHa peBakuuHauis? 5. Yomy He cnig
BiAMOBNATUCS Big BakumHauii? 6. [1o 4oro moxe nNpu3BecTU 3HWXKEHHS NOMNyNsAUIAHOro
(KONEeKTMBHOrO) iIMyHITETY?

lNepesipre 3A06YTi 3HQHHS

Ak MacoBa BakLMHaLis 3axuLae NpoTn iHPEKUiNnHMX XBOpOO Takox

lMomipkywre ! Y
PKYy i HelllenneHux noaen?

§23. BNAUB HABKOAULLUHbOTO CEPEAOBMULLA TA CTPECOBUX
®AKTOPIB HA 3AOPOB’d AFOAUHU

Ilpuzadaiime, axi 3aXxBOpIOBaHHA HA3WBAIOTh iH(peKiiHuMY Ta inBasiiaumu. o
Take Mexi TosepaHTHOCTI? fIKi YMHHVKY 3a0e3IIeUyIOTh €BOJIIOIiI0 PiBHMX I'pyI opra-
HisMiB? UuMm xapaxkTepusyooThea mpoiecu acumiasaiii ra gucuminsiii? Illo Take cTpec
i rimoramamo-rinodizapua cucrema, pynriionansui cucremu? Illo Take aganTUBHUMI
noreHmiaa ta agantTuHa HopMma? Illo Take aBroHOMHa HepBoBa cuctema? ki ii pyHK-
mii?

Bnaus ¢daxkTopiB HABKOJIMIIHBOTO CEpPEIOBHUINA HA 3I0POB’S JTIOMUHH Ta
PO3BHUTOK amanTamiiiHo-KoMIIeHcATOpHUX peakiiin. Ha 3g0poB’s roguHn
BIJIMBAIOTH CHOCI0 JKUTTS, TeHeTHWYHi (dakTopu i (aKTopu HaBKOJHUIIHLOT'O
cepenoBuia. o abiomuunux pakmopie HaJdeKaTh KJIiMaTUUYHi (COHAYHA pamdi-
aIis, TeMIlepaTypa, BOJIOTICTh IOBITPsI, aTMOC(HEPHUNA THCK), a TAKOMK XiMmiuHi
peuoBuHu Ta (Qisumuni aABumia. Cepen pisHOMaHITHUX O0i0MUYHUX (arKmopis
Ba)KJIMBE Miclle HAJEXKUTh 30yIHUKAM iHQeKIifiHNX Ta iHBasiiHMX 3aXBOPIO-
BaHb. Aumponiuni ¢paxmopu — Ie IITYYHi AKepesa pajmiarii, pisui ximiumi
PeYoOBMHI, aepo30Ji, CTiuHi BogM, pamioXBuJi, eJIEKTPUUHE 1 eJIeKTPOMAarHiTHe
moJisi, BiOpallisa, mymose 3a0pyaHEHHS TOIIIO.
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Mau. 23.1. CTpyKTypH T'OJIOBHOTO MO3KY, KM Ha-

JIEKUTH IPOBigHA poab y GQopMyBaHHI anmamTa-

IiiHO-KOMIIEHCATOPHUX PeaKIliii sioguuau: 1 — Kopa

BeJIUKHX IIiBKYJIb; 2 — Tajamyc; 3 — rimorajamyc;
4 — rinogis

OpraHisMm JIOZUHYU TPUCTOCOBYETLCSA OO Aii
YMHHUKIB JOBKIJIJIA 3aBAAKU B3a€EMOJil pery-
JIITOPHUX CHCTEM — HEPBOBOI Ta €HJOKPUHHOIL.
Ix nasuBaioTe adanmayiiino-komnencamop-
Humu pearxyiamu. PerynaropHi wmexaHismMu
MalTh TPU OCHOBHI crazii. Ilepia — novamiko-
6a — XapaKTepM3yeThCA TUM, IO Iijx vac mil
30BHIIITHBOT'O YMHHWKA, HE3BUYHOT'O 3a CUJIOI ab00 TPUBAJIICTIO, BUHUKAIOTH
(isiosoriuni peakiii, AKi y KifbKa pasiB nmepeBuNIyoTh noTpebdu opranismy. I1i
peakiiii mepebiraioTb HEKOOPAUHOBAHO, 3i 3HAUHUM HAIPYKEeHHIM POOOTU IIeB-
HUX opraHiB i sHauHuMu BuTparamu eHeprii. Tomy ixHi#l (QyHKIioHANTBHUI
pesepB IIBUAKO BUCHAMKYEThCHA, a aJalTUBHUI edeKT Hu3bKuii. Hanpukiaan, y
JIIONUHU, IO MOTPAIINJja B CEPeIOBUIle 3 HU3LKUM YMiCTOM KMCHIO, IPHUCKOPIO-
IOThCA AUXAJbHI PyXW; HAa KJIITUHHOMY PiBHi ITIOCUJIIOIOTHCA IPOIECH JUCHMIiJIA-
mii, agKe MoTpiOHE HAMXOMKEHHS NOJAaTKOBUX €HEPTEeTUYHUX PECYPCiB [0 KJIi-
TUH Ta opraHis. IlouaTKoBUIi eTal MOB’A3AHUI 3 TaK 3BAHOI0 CTPEC-peaKIiero.
Ii me HA3MBAIOTE 3azanbrum adanmayitiHum cuHdPOMOM, CEHC IKOTO IIOJIATAE
B MOOigizaIii eHepreTHUYHUX i IJIACTUYHUX PECYypciB opramismy.

Jpyza cmadis BinOyBaeTbca B yMOBaX TPUBAJIOL Ta CMJIBHOI Ail I€BHOI'O UMH-
HUKa a00 KoMIlIeKcHOI Aii Kinmbkox unmHHNKiIB. BoHA CyIpoOBOAKYETHCA (POPMY-
BaHHAM CTiMKMX afamnTamiii. AJanTuBHUHE ePeKT MOKe HOCATaTHCA 3a PaXyYHOK
dopmyBaHHA (QPYHKITIOHAJBHUX CUCTEM (HANIPUKJIAJ, TUMYACOBOTO O0’€THAHHSA
IUXaJIbHOI, KPOBOHOCHOI, HEPBOBOI cucTeM MAJid 3abesmeueHHA e(DeKTUBHOTO
HOoCTavYaHHsS KUCHIO 10 TKAHWH Ta OPraHiB).

Hogri aganrariitiai mporpamm B opraHismi JoAnHU (POPMYIOTHCA 3a yYacCTi
KOpPHY BeJUMKHUX IIiBKYJb KiHIIEBOTO MO3KY Ta IIiAKipKOBUX CTPYKTYp (Hacamie-
pen, Tamamyca Ta rimorajamyca; maJj. 23.1). Taki mporpamu HecTiiiki: y pasi
3MiHM yMOB Ti, 110 chopMyBaJnCs paHille, aje BTPATUJIU CBOE€ 3HAUYEHHS, 3HU-
KaioTh i ¢opmyroTbeAa HOBi. Peakiii, mio BUHHMKAaIOTh Ha IPYroMy eTalli, 0XO-
ILJIIOIOTH PisHi piBHI opramisarii: Big MoJsieKyaspHOro a0 opranismonBoro. Ha 1riit
cramii, AKa MOXKe TPUBATU POKAMU, IOCUJIOIOTHCA PETYJIATOPHI MexaHisMu #
crabiyisyoTeca disiosoriuni mporecn.

Tpersa cragis — cmiiikoi dogzompuasanol adanmauii. TpuBaauii abo 6araro-
pasoBU BILIMB Ha OPraHisM IIeBHUX UMHHUKIB M00ijIidye QyHKIiOHANbHI cuc-
TeMHU, M0 CKJajaucA pamimie. Disiosoriumi mporecu, moB’si3aHi 3 agamTalliero,
ONITUMIi3yIOThCA, Ha IXHE B3iNCHEHHS BUTPAYAETHCS MEHIIIE EeHEePreTUUYHUX
pecypciB, Impoliecu acUMiJAIil TOYMHAIOTH IIepeBakaTy HaJl IIPOoIlecaMu IUCHU-
Migsaii.

?Q PosriisaemMo pos3BUTOK amanTalliiHO-KOMIIEHCATOPHUX peaKIlili Ha IIpu-
KJanai mepeOynoB B opraHisMmi, 1o BigOyBalOTHCS 3a yUacTIO HEHPOT'yMO-
pajJbHUX PEryJsSTOPDHUX MeXaHisMiB i 3a0es3neuyioTh CTaJiCTh TeMIepaTypu
Tijla B yMoBaxX XoJiony (3a80aHHs: TPOiJIOCTPYIiTe Iefi MexaHisM y BUTJIAIL
cxemu). TepmoperenTopu MIKipyu CIIPpUAMAIOTh X0JIOAOBE MIOAPASHEHHS i Uy TIH-
BUMHU NLJISXaMMW HAJACUJIAIOTH iMIIyJbCH B rimortajamMyc (TaM pO3TAIIOBaHUI
IEeHTP TepMOpPeryJdAllii) Ta y BUIINi Bigmisu IeHTpaJbHOI HEPBOBOI CHUCTEMMU.
3BiATH B 3BOPOTHOMY HAIPAMKY HAaIXOAATH CUTHAJHU IO Pi3HUX OpraHis i cuc-
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TeM, 10 6epPyTh yUacTh y IMiATPUMaHHI TeMIlepaTypu Tijia. PyxoBuMu HepBamMu
iMOyabcHu HAAXOLATH OO M’SI3iB, ¥ AKHX PO3BUBAETLCA TEPMOPEryJISATOPHUHA
TOHYC i TpeMTiHHA.

CuMnaTHYHUMU HEepPBaMHU iMIYJIbC AOCATAE MO3KOBOI PEUYOBMHU HATHUPKO-
BUX 3aJI03, Je IIOCUJIOEThCA ceKpellis anpeHasiny. Ileil ropMoH cupuse 3By-
JKEeHHIO HepuepUYHUX CYAUH i CTUMYJIIOE pPO3IAaj IVIIKOTeHY B HEYiHI # y
M’sa3axX. Ba)KJIMBUM UYMHHHKOM € 3aJyYeHHsS OO0 TepMoperyJsaiii rimogisa, a
yepes HOro TPOIHI TOPMOHK — HIIUTOHONIOHOI 3aJ/03M i KOpM HATHUPKOBUX
3ayo3. I'opMoOH IUTONOAIOHOI 3aJi03M IIiABUINYE pPiBeHh OOMiHY pPEUOBMH Ta
aKTHBiBye YTBOpPeHHSA MITOXOHADi# (npuzadaiime, AK yTBOPIOIOTHCS HOBi MiTO-
XoHAPii). I'TIoKOKOPTHUKOIAM (TOPMOHU KOPU HATJHUPKOBUX 3aJ103) CTUMYJIIOIOTH
YTBOpPEHHA BYIJIeBOAiB 3 OinKiB. Ilux peakiiiii Mo)ke OyTH JOCTATHBO IJis 30e-
peKeHHA TeMIlepaTypHu TiJja.

B ymoBax TpmBaJIOTO UM iHTEHCWBHOT'O BILJIMBY XOJIOY MEXaHi3MU TepMO-
peryJisIii mepeHanpyKyoThCA i BUCHAKYIOThCA, TEMIIEpATypa Tijia 3BHUIKYETD-
cs 1 HacTae Apyra CTamis OXOJOMMKeHHs — JeKOMIeHCAallisg, Y1 BJacHe Timorep-
misa. TemnoBuii Gastamc IOPYIIyEThCH, TeIJIoOBiAmavya TIepPeBUIIye TeIIONPOAYK-
miro. SHMKYEThCA TeMIepaTypa Tijia, piBeHb OOMiHHUX ITPOIECiB i CIIOKMBaH-
HSI KUCHIO, IPUTHIUYIOTHCA XKUTTEBO BaskJIUBi hyHKIiI opranismy. Ilopymennsa
IpoIeciB IMXaHHS i KPOBOOOIry IIPHU3BOAUTE OO0 KMCHEBOI'O I'OJIOAYBAHHS, IIPHU-
rHiveHHS (QYHKIIN IIEeHTPAJIbHOI HEPBOBOI CUCTEMU, SHUKEHHS iMYHOJIOTiUHOI
peaktuBHOCTi. [Ipy MbOMy HasBHA TilIOKCisA AK HACJIJOK pO3Jaay OAUXaHHSA Ta
RpOBOOGiry et cram mocuaOETHCA TIOPY IITeHHAM MiKpOIUPKyIANili KpoBi
BHACJIi IOK 3HUKEHHSA TOHYCY CyZUH, ynOBlJIbHeHHH KpPOBOOOLiry.

Y npyri#i cranii rinmorepmii TicHO HepemJIiTAlOTHCS SBUINA ITATOJOTIUHI Ta
npuctocyBanbHi. Hanpukian, npuraidveHHa (GYyHKIiN IIeHTpajJbHOI HEPBOBOL
CHCTEMU € OXOPOHHUM, 00 SHUKYETHCA UYTIMBICTH HEPBOBUX KJITUH 0 HECTAa-
i KWCHIO i TOJAJBIIOTO 3HMIKEHHS TeMIepaTypu Tijga. SHUMKEHHSA OOMiHy
PEeYOBUH, V CBOIO Yepry, 3MeHIITye moTpeldy opraHiamy B KucHi. HansBuuaiiHo
IIiKaBUM € TOH (haKT, 1[0 B CTaHi rimoTepMii opraHisMm crae MeHIN YYTJIUBUM 0
BIIIUBY 0ararboxX HECIPUATIAMBUX UYNHHUKIB B30BHIIIIHBOTO CEpPEeIOBUINA —
HecTadi KMCHIO Ta 13Ki, iHTOKCMKaIii, iHpeKIii, BIJINBY €JIeKTPUYHOTO CTPYMY,
mepeBaHTaKeHHS TOIIO.

3aedaHHs. 3arapToBYBaHHSA TaKOX NOB'A3aHe 3 BNJSIMBOM Ha OpraHi3aMm HU3KW 30BHiLU-
HiX (hisanyHNX hakTopiB, 30KPEMa HU3bKOT TemnepaTypu, ane € O4Hieto 3i CkNnagoBmx 340-
poBOro cnocoby xutTa. lNomipkytime, Yn HEMaeE TyT CYNEPEYHOCTI.

Brnaue crpecoBux (haxTopiB HA 3M0POB’sS NOAUHN. BUHUKHEHHA HECHOMi-
BaHOI Ta HANPYXXEHOI cuTyalii IPM3BOAWUTH A0 IOPYIIEHHS DIiBHOBATM MiXK
opraHisMoM i HaBKOJHIIHIM cepemoBuileM. Hacrae Hecmemmu@iuma peakriisa
opraHismMy y BimmoBinb Ha Ifo curyarito — empec. CTpecoBa peakIiis mae pis-
HUN TIPOAB y PiBHHMX JIIOAEH: aKTUBHA — 3pocTae e(eKTUBHICTH MisJIBHOCTI,
macuBHA — e(PeKTUBHICTDL MisgJBLHOCTI Pi3KO 3MEHIITYETHCA.

?D BakamBrM KOMIIOHEHTOM IIPHMCTOCYBAHHSA JIIOAWHU O HE3BUYHUX CUTYa-
il € KOMILJIEKC peaKIliil, 110 3a0e3lIeuyoTh aKTHUBAIlil0 TiIToTajaMo-Tillo-
(dizapmoi cucremu (maj. 23.2). CTpecoBi curyarlii yacTo moB’sa3aHi 3 IMOCUJIEHUM
TIICUXOEMOI[INHNM HaBaHTAYKEHHAM HA HEPBOBY CUCTEMY JIOAWHU: IIe BUCOKUI
TEeMII CYYacHOTO KUTTA, BeJUKi o0caru imgopmairii, sKy MU OTPUMYEMO 3 eKpa-
HiB TeseBisopiB, 3 IHTepHeTy, OaraThbox iHINNX iHGOPMAIIAHUX MKeEpesI, IIorip-
IIeHHs CTaHy MOBKiJJIA TOIIO.

Biosioriune 3HaueHHsa cTpecy — MoOiJizamia aganTUBHUX MexXaHi3MiB opra-
HiBMy 3 MeTOI0 3aXWCTy Bif pyHHiIBHuMX BuauBiB. OT:Ke, cTpec € OJHUM i3
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Man. 23.2. MexauismM peakliiii opraHisMy JIOAUHU Ha BILJIUB

cTpecoBux (paxkTopiB: 1 — BmauB (PaKTOpPiB, AKi COPUUNHAIOTH

crpec; 2 — rimois BuUAiNAE agPEeHOKOPTUKOTPOIIHUHE T'OPMOH,

AKUH aKTUBYE AiAJbHICTh KOPU HAAHUPKOBUX 3aJI03; 3 — BUJI-

JIEHHs B KPOB Ta iHIII TKAHWHYU T'OPMOHIB KODU HAJHUPKOBUX
3aJ103 — KOPTUKOCTEPOiAiB

3aXMCHUX MexaHisMmiB. AJie BU mam’siTaere, 110 aJallTABHI
MOKJIMBOCTI OpraHismMy JoAWHHN He Oe3MerKHi, TOMY Ha-
3BUYANHO CHJIbHI HeraTWBHi BILIMBM 3IaTHI IIigpuBaTH
3I0pOB’sA, 3HMKYBaTH e(EKTHBHICTDL 3aXHMCHUX PeakIii i
CIIPUUYMHSATH Ba’KKi 3aXBOPIOBaHHS, Y TOMY YHCJIi — ¥ IICH-
XiuHi.

CrpecoBi unaHUKY (hisuuHi, Ximiuwni, 6iosoriuni, mcu-
xiumHi TOIO), BIIMBAIOUM Ha OpraHisaM, HacaMmIiiepen aKTH-
BigyroTh rimogis. Binm BupoOiisge ropmMoH (aIpeHOKOPTHKO-
TPOIHUI), IO CTUMYJIOE MiAJBHICTH KOPUM HATHUPKOBUX
3aJ03. [Ipy IMbOMY ITOCHJIIOETHCA HAAXOMKEHHSA B KPOB Ta
iHIOII TKAHWHYU TOPMOHIB KOPM HAJTHWPKOBUX 3aJI03 — KOP-
TUKOCTePOifiB. BOHM CTHMYJIIOIOTH MeXaHi3MU, 3aBAAKU
AKUM OpraHiaM Kpallle aJalTyeThcA J0 HOBUX yMOB (MaJj. 23.2).

Bimomuit kanagcekuit yuenuii 'anc I'yro Bpyno Cease (1907-1982) — aBTop
KOHIIENIii cTpecy — BUIIJSAB TPHU CTalil PO3BUTKY CTpecoBUX peakiriii. Ilep-
ma — peakuyis mpueozu, Iix yac AKOI Mo0iiisyioThcA afalTUBHI MOMKJIMBOCTI
opraHismy. 'opMOHNM HAIZHMPKOBUX 3aJI03 HiABUINYIOTh apTepiaJbHUN TUCK,
piBeHB TUIIOKO3U B KPOBi (2K 6u npuzadyeme, 1ie eHEPreTUYHA CIOJIYKa), CTUMY-
JIIOIOTH YTBOPEHHS EPUTPOIMTIB YEPBOHMM KiCTKOBMM MO3KOM Tomlo. JlaJri
HacTae cragia peaucmenmuocmi (onopy), mix yac Kol 3a3BUYAN HigBUIYETHCA
CTiMiKiCTh i IPOTHAiA HECUPUATIMNBUM YMHHUKAM. ¥ JIOAUHU B IIed Yac IOCHU-
JIIOETHCSA PO3YMOBa [MiAJMBHICTH Ta M’SI30Ba AKTUBHICTH, BUHUKAE OaKaHHS
IOJaTH HeCHpUuATIuBI ymMoBH. SIKII0 Aisg cTpecoBux (aKTopiB cJabiirae abo
IPUNNHSIETHCA, CTAH OPraHidMy IIOCTYIIOBO HOPMAJis3yeThbcdA. SAKIO K He IIpu-
NUHAETHCA, a II1e 1 TOCUJIIOETHCS, OPTaHi3M BUCHAXKYETHCH, 3MiHU CTAIOTh HEO-
6oporuumu. ToMy I[f0 CTazil0 HA3UBAIOTE CMAJi€0 BUCHANCHHA.

OpHicro 3 mepeAyMOB IIPOTHUCTOAHHS €MOI[IMHOMY CTPecy € BICOKA eMOILili-
HO-BOJIbOBa cTiMiKicTh. Taka BiacTHBiCTh, HacaMmilepen IIOTPiOHA JOOAM THUX
mpodeciii, AKi MEepPiOAMYHO CTUKAIOTHCA 3i CTPECOBUMU CUTyaIliAMU (IIiJOTH,
MOPSKY, PATYBAJbHUKU, BiliCbKOBi ToI0). BOoHM BifuyBaiOTh CTPECOBUM CTaH
misHimre, Hix iHII, 1 HOJAIOTH HMOr0 IIBHUIIIIE.

LlikaBo 3Hamu

Hanbinbw HecnpuaTnnenmmn 4ns popmyBaHHS aganTUBHUX peakuin i 3gaTHUMK cnpu-
YUHATU PO3BUTOK Pi3HMX NATOMOrIV MIOAUHN € CTPECOBI YAHHUKM Manoi iHTEHCUBHOCTI, SKi
OiloTb TpMBanuim yac (NPOTAroM pokis). BoHM NOCTYyNnoOBO BMCHaXylOTb aganTtauiviHi pe-
3epByM OpraHiaMmy, NOpyLUy4YM HEMPOryMoparbHi MexaHiamMu aganTauin.

Ax 3MeHmUTN HeraTuBHUN BIJINB cTpecoBux darxTopis? AKIimo Bu momiru-
Ju y cebe 03HAKHK CTPECOBOI'O CTaHy (3HMIKEHHS yBaru, IOTIpIIeHHS IaM’iTi,
npobeMHu i3 3aCBOEHHAM HOBOT'O MaTepiaJjay abo TPyAoBOIO AifAJbHICTIO, BigUyT-
TS BTOMU, SIKEe He IIPOXOIUTDH, COHJINBICTD, I'OJIOBHI 00JIi 0e3 ITOMITHUX MPUYNH,
mocrifine BigUyTTsI HEeBIOBOJIEHOCTI JKUTTSIM TOII0), IPUILIITE co6i OibIle yBa-
ru. HiTKo JoTpuMyiiTeCsS pPeKUMY AHS: COH Ma€ OyTU HMOBHOI[IHHUM (He MeHIIIe
8 roguH Ha n00y), BiATTIOUMHOK — aKTUBHUM (CIIOPT, IJIaBaHHS, TPUBAJi IIPO-
IyJAsSSHKHY Ha CBijKOMY IIOBITPi TOII0), XapuyBaHHA — paIlioHaJbHUM i 30aaHCO-
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Maux. 23.3. IlepebyBaHHs y CIOKiMHOMY CTaHi Ha HpUPOAi, KOJK Ha Bac He MilOTh He-
CHPUATINBI YMHHUKY, € OJHUM 3 HAWIIPOCTIIINX MeToAiB peaakcarii (1); mo pesaxca-
mii BgaroThea i TBapuHHU (2)

BaHUM (npuzadaiime, IO Ile O3HAYAE), 32 MOYKJIMBOCTI YHUKaNTe CHUTyaIliii,
3IaTHUX COPUUYUHUTHU CTPEC.

OnanyiiTe memodu penaxcayii (Bif sat. peaakxcayio — poscnabieHHs), AKi
IOIIOMOJKYTh 3HATHU M’SI30Be Ta MCUXiUHe HAIPYKEHHs, BiJHOBUTHU, IIiIBUIIUTH
nparesgatHicTs (Maj. 23.3). MoskHa 3aCTOCOBYBATH CHeIiaJibHI AMXaJbHI TeX-
HiKM, Macak, BOAHI IIpolleAypH TOII0. 3a MOTPedu 3BepPHIThCA 3a KBaJiikoBa-
HOIO JIOTIOMOTO0 JI0 TICUXOJIOTiB ab0 IICUXOTeparneBTiB.

Knro4yoei mepmiHu ma noHammsi

aknimatusauis, gesaganTauis, yHKLiOHanbHi pe3epBu opraHiamy, CTpec, penakcadisi.

lMepesipTe 3A06YTi 3HQHHS 1. Ak cyyacHa nioguHa mae agantoByBaTuUcs 40 Aii
BionoriyHux i couianbHUX YMHHUKIB? 2. Aki cTagii

BUAINAIOTL Y Nnpoueci popmyBaHHS aganTtauin niogmin? 3. AKi CTPYKTYpy rofiloBHOro MO3-
Ky N0UHK BigirpatoTb NpoBigHY ponb y bopmyBaHHi aganTtauin? 4. Lo Take gesaganta-
uia? 5. Lo take dyHKLiOHaNbHi pe3epBu opraHiamy? Aka ixHs ponb y dhopMyBaHHi agan-
Tauin? 6. LLlo Take cTpec Ta sika Noro pofnb Yy NPUCTOCYBaHHI MOAMHW OO HECMPUATANBUX
ymoB?

Aki meTogm penakcadii ntognMHa Moxe 3acTOCOBYBaTM CaMOCTIVHO

lMomipkyvite X - - N
3 MeTOo NiaABUNLLEHHA CBOIX aganTaulMHNUX MOXNNMBOCTEN?

§24. NPODIAAKTUKA HEIHOEKUIMHUX, IHOEKLIMHUX, IHBA3IMHNX
3AXBOPIOBAHb AIOAUHA

IIpuzadaiime npuuuHN BUHUKHEHH: iHBasifiHuX, iHGekrniiinmx i Heindermifinnx
xBopo0. AKi mugxu mepegaui s0yaAHHKIB iH(eKmiiiHnx xBopo6? Axi 3axBoproBaHHIA
HaJeXaTh A0 TpaHcmicuBHUx? fAKi TpamcMicuBHI 3aXBOPIOBAHHS MalOTh IPUPOJHI oce-
peaxu? Illo Take KapaHTuUH i qua yoro iioro sacrocoByioTh? Illo Taxke imyniter? ki
tioro Buau BU 3Haere? fAKi xBopoOu HasMBaIOTh iHBasitHUMU?

?l Ilpoginaxmura 3axeoproéans — me 3aX0aM, IO 3aI00iraloTh IXHbOMY
BMHUKHEHHIO.

IIpodinarktura wueinderniiinux saxsoproBanb. Heingeryilini 3axeopro-
6AHHA — 1€ XBOPOOJIMBI CTaHU, AKi BUHMKAIOTH V Pe3yabTaTi BIAUBY (isioso-
TiYHUX, EeKOJIOTiYHUX, MOBEeHiHKOBUX UMHHUKIB i MOMKYTb MAaTH TeHETUUYHY
npuunHy (CIIagKoOBY cXuJbHiCTB). Cepeln HeiH(MEKIIMHNX 3aXBOPIOBAHb HAMIIO-
IIUPEHIINTUMHA €: CeplieBO-CyAnHHI (30KpeMa, rinmepToHiuHa XBopoba, iremiuma
xBOopoOa cepiisda, iHpapKT, iHCYJIBT), OHKOJIOTiUHi, AiabeT, XpOoHiIUHi 3aXBOPIOBAH-
HA OpraHiB IMXaHHs, TPaBJEHHS, BUIiJeHHs TOINO. Bim mux maToJioriii morep-
maoTb 10 60 % mopocisoro ta maiike 20 % muTAYoro HaceseHHs cBiTy. Icuye
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YNHHUKWN PU3UKY BUHUKHEHHSA HEIH®EKLINHUX 3AXBOPIOBAHb

MeTaboniyHi | | MoBeAaiHkoOBI | | CnaakoBi
* NiABULLEHNI TUCK KPOBI; ® TIOTIOHOKYPIiHHSA, BXUBaHHSA ® HASAABHICTb Yy reHoTUni
e HaAMipHa maca Tina; arikorosno, HapKOTUKIB; BapiaHTIB reHis,
® BYICOKUWN YMICT FMOKO3U e nediumT isndHOI SKi 3yMOBIIOIOTb
B KPOBI; aKTUBHOCTI; CXUNBHICTb 40
® BUCOKWUM YMICT ninigis e He3banaHcoBaHe 3aXBOPIOBAHHSA
Y KPOBI XapyyBaHHS

Maun. 24.1. OcHOBHi YMHHUKY BUHUKHEHHS HEeiHPEKIIHHNX 3aXBOPIOBAaHb

TicCHMHA B3a€MO3B’A30K HeiH(eKIiMHMX 3aXBOPIOBAHbL 3 YMOBAMH i CIIOCOOOM
JKUTTS Ta paxTopamMu pusuky (Mmaj. 24.1).

MeTaboiuHi YMHHUKYN TiCHO MOB’A3aHi 3 MOBEJIHKOBHUMM, a TOMY IXHSA misd
MOXKe OyTH 3HAaUHO 3HMIKEHOI0 uepe3 HOTPUMAaHHS 3J0POBOTO CIIOCO0Y YKUTTSI —
BiIMOBY BiJ INIKiAJMBUX 3BUYOK, 30ajaHCOBAaHe XapuyBaHHSA, (hisMUYHY aKTHUB-
HicTb TOIO. PO3yMiHHSA pOJIi TeHETUUYHUX YMHHUKIB i TOBEiHKOBUX (haKTOPiB
PUBUKY HeiH(peKIIHHMX 3aXBOPIOBAHL Ja€ 3MOTY PO3POOJIATH iHAWMBimya bHI
nporpaMu IIpodiJakKTUUYHIX 3aXO[iB 3 YCYHEHHS (DAKTOPiB PUBUKY i 3MiIlHEH-
Hs opramismy (maj. 24.2).

IIpodinaxrurka indermiiaux 3axBopoBadb. llomupeHHA OyIb-IKOTO
iH(EeKIIHHOTO 3aXBOPIOBAaHHS — IIe IIPOIlec Iepeaadvi 30yIHUKA XBopobou (Bipy-
ciB, GaKTepiii, rpubiB) Big AsKepesia (IIOAMHU UM TBAPUHU, SIKi 3aXBOPiaM) 10
cupuitHaTInBoro oprauismy. Ilicsia 3apaskeHHA Taka JIIOJMHA caMa MOYKE CTaTH
mxepesioM iH(pexIrii. AKIimo imdeKilifine 3aXBOPIOBAHHS ITUPKYJIIOE JIUIIIE CEePes
Jionedt (mixepesioM 30yAHUKIB € TiMbKU JI0AM), HOT0 HABUBAIOTH AHMPONOHO3-
Hum (mosiomiesiT, MeHiHTOKOKOBa iH(pekIisa). AKimo mxepeaom iHpermii misa
JIOAVWHN € BUHSATKOBO TBapuHU (HAIIPUKJAMI, CKa3) — 300HO03HUM. IcHyOTH I
AHMPONO300HO3HI 3AX60PI0E6AHHA, B0YIHNKN SAKUX € CHLIBHUMU IJId Jofel i
TBapWH, a JAKepesoM iH(MeKIil nad JIIOAUHYU € AK XBOPi JIIOAU, TaK i XBOpi TBa-
puHU (4UymMa, COHHA XBOpoba TOIIO).

Axnro mapasuryBanHsa 30yAHUKIB B opramisMmi xasdiHa mepebirae 6e3 Bupa-
JKeHUX KJIIHIYHUX mpoABiB — 1e Hocillcmeo 30yoHuKie ingeryii.

IIporunindexnitini npoditaKTUYHI 3aX0AU CIIPAMOBYIOTH Ha TPU JIAHKU €Iri-
JIeMiUuHOT'0 IIPOIIECY: CBOEUACHE BUABJEHHSA iH(piKOBaHUX; i30s11ia (KapaHTHUH)
i mikyBaHHSA 0cib, AKi 3axBopiau; Ae3iH(eKIlid BOrHUIA 3aparkKeHHs.

CBoeuacHe BUABJEHHSA JIIofeli, AKi 3aXBopiniu, i 3acTocyBaHHS CTATHUCTHY-
HUX METOiB Ja€ 3MOT'y BUBHAUUTU, KOJIV HOIITUPEHHA iHPEKIiNTHOTO 3aXBOPIO-
BaHHSA MEePEeBUINUTEL eMifeMiuHMi Hopir i HaOyae xapaKTepy emigemii.

NPO®INAKTUKA HEIHOEKLIMHUX 3AXBOPIOBAHb

YCYHEHHA ®AKTOPIB PU3UKY SMILHEHHA OPTAHISMY

OJOTPUMAHHA NPUHLUMUIMIB 30OPOBOIO CMOCOBY XUTTA

Maux. 24.2. Crparerii npodinakTuku HeiHGeKIiiHNX 3aXBOPIOBAHb
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Enidemiunuii nopiz — Iie MOKa3HUK 3aXBOPIOBAHOCTI HA IIeBHE 3aXBOPIOBAH-
HA Ha ONeBHi# TepuTopii. Moro BusHauamoTh AK BiJCOTOK HaCeJIEHHS, IO 3aXBO-
piso (xinmbkicTh 3axBopiaux Ha 100 Tucsu HacemeHHs). Ileii mokasHUK pospa-
XOBYIOTh Ha OCHOBi JaHUX ITPO 3aXBOPIOBAaHICTH 3a 6araro pokiB. BiH mae 3amory
BUBHAUUTH II0YATOK 3DOCTAHHS DPiBHA 3aXBOPIOBAHOCTI, IO 3a IEBHUX YMOB
MOXKe mepepocTu B emimemiro. Hampuwaan, 2019 p. emigemiunwuii mopir saxBo-
pioBaHOCcTi Ha rpun craHoBuB 518,68 ma 100 000 macesennus.

3axonu MI0AO0 JiKBifgaIii Apyroi JIJaHKM ellifeMioJioriuHoro mporecy Taki:

KOHTPOJIb 34 HJOTPUMAHHAM I'POMaASHAMA IIPABUJI i HOPM 0COOMCTOI Iiri-
€HU;

pekJiamMa i mpomnaraHa TirieHiYHMX HaBWYOK i caHiTapHOI KyJbTypHW Ha-
CeJIeHHS;

IpPOBeleHHs OopraHaMM OXOPOHH! 3J0pPOB’A mpoTuemigeMiunmx giii (cami-
TapHO-Tiri€eHIYHWI KOHTPOJb 3a MPOJaskeM XapyoBUX MPOAYKTIB, 0COOJIUBO B
ocepenKkax ypasKeHHs, 3a CTaHOM O0’€KTiB XapuyBaHHSA Ta BOJONOCTAYAHHS;
nepeBipKa BUKOHAHHSA IIPAaBUJ IPUTOTYBaHHA, 30epiranusa i TpaHCIOPTYBaHHSA
OPOAYKTiB, TOTOBOI i3Ki, sKOCTi BOOM).

JJisa cTBOpeHHs Ta 3MIillTHEHHSA iMyHITETY B HaceJIeHHA MOTPiOHi:

npodisakTUUHA BaKI[MHAILIA;

BBeIeHHA CIeIU(iYHMX CHUPOBATOK abo aHTUTIN, abo iMyHOTepaIrisa;

npodijlakTUUHe 3aCTOCYBAaHHSA aHTHOIOTHMKIB Ta iHIINX TPOTUMIKPOOHMX
3aco0iB.

3aedaHHs. Hepigko nig yac enigemii rpuny nikapi ctaBnAtb giarHo3 rpun ymn [PBI
(rocTpa pecnipatopHa BipycHa iHdeKUis) i npu3HadaloTb AN NikyBaHHA aHTUOIOTUKM.
lModuckymylme 6 napax: un Oyoe edekTUBHUM Take MiKyBaHHA BipyCHUX iHMeKLin.
Y Akux BMNnagKkax € AoUinbHUM Npu3HavyeHHsa aHTUbioTukiB nig vac rpuny um M'PBI?

IIpodinakTura inBaziiHEuX 3aXBOpOBaHb. [HBa3ifiHI 3aXBOPIOBAHHS 3aJI€K-
HO Bij 30yZHUKA IOAIJIAIOTH HA IeJIbMiHTO3U (30yOZHUKAMU € TeJIbMiHTH), IPO-
TO30IHI (30yIHUKH — OZHOKJITMHHI TBapMHOHOLIOHI opraHiamm), axapiasu
(80ymumKM — KJimgi) Ta eaTomosu (30ymHUKY — Komaxwm). I[s opramisamii mpo-
dirakxTUYHNX 3aX0/iB ITPOTH iHBA3iMHMX 3aXBOPIOBAHb IMOTPIOHO 3HATU ITUKJIN
POBBUTKY IIapasuTiB, IXHiX HepeHOCHI/IKiBl, 0CO0JIMBOCTi 3apasKeHHs, PO3BUTKY
Ta mnepebiry iHBa3iHOrO 3aXBOPIOBAHHSA, a TaKOX BCTAHOBUTH pe3epByapu
30yqHUKA iHBasii 3 ypaxyBaHHAM reorpadiuHoi 30HU.

BaxkiuBoio JaHKOI MpodiJaKTUKM iHBa3iliHOro 3aXBOPIOBAHHS € 3HUIIEH-
HS IIEPEeHOCHUKIB 30yJHUKIB 3a JOIOMOI'0OI0 Pi3HOMaHITHUX METOZiB: QisMUHUX,
xXimiuamx, OGiomoriummx. OKpeMO BUIiJIAIOTH TeHETHYHI MeToau O6OpPOTLOM,
HOB’sI3aHi 3 BIJIMBOM Ha CHaJKOBUN MaTepiaJ nepeHocHuKiB. Hampukaan, aas
60poTHOM 3 MaJApiclo y J1abopaTOPHUX YMOBAX ONPOMiHEHHSIM CTEpPUJIi3yIOTh
caMIliB KOMapiB, ITiCJsA YOTO BUMIYCKAIOTH iX y IPUPOAY, e BOHU MapyIOTHCS i3
camkamu. IToToMCTBO, OTpMMaHe MicJid TAKOTO IMapyBaHHS, HE PO3BUBAETHCS
B3araJii abo BUABJIAETHCA HEKUTTEITATHUM.

3-mmomisk cmernupiuHmx 3acobiB Aya JiKyBaHHA i mpodilaKTHMKMU iHBasiii-
HUX 3aXBOPIOBAHb BUIIJIAITH KiJbKa I'pyI IpenapariB. AHmuzeabmiHmui
3acobu, abo aHmMuzenbMiHMuUKU, 3aCTOCOBYIOTh AJIS 3BiJbHEHHS OpraHiamy
Bim reabMiHTiB. 3amobirTu 3apaskeHHIO IeJIbMiHTaMU JOIIOMOJKE ejieMeHTapHe
MTOTPUMAaHHS TMPABUJ 0COOMCTOI TirieHM (MUTTA PYK Iepeq B:KUBAHHAM iKi,
micsisgs BigBiZyBaHHA MicIlhb 3arajJbHOTO KOPUCTYBAaHHA Ta CHIJIKYBaHHSA
3 momalrHiMu TBapuHamu). TaKoK MOTPiOHO OBOYi Ta (PYKTHU, AKi BiKMBAIOTD

1 Jlyiss TpaHCMiCMBHUX 3aXBOPIOBAHbB.
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Yy cupoMy BUTJISAl, 000B’I3KOBO 00aBaTH OKPOIIOM; TEPMiUuHO 00p0o0asATI puby
Ta M’ACO.

ITomi6HO MO aHTUTEIBMiHTHKIB iCHYIOTH I mpemapaTu AJsA 60poTHOM 3 mapa-
BUTUYHUMU Ta KPOBOCUCHUMM! KOMaxaMH Ta KJIIaMi, a TAKOK OSHOKJIITUH-
HUMUM TBapuHaMmu. PeuoBuHU, IO BiJJIAKYIOTH IIKiJJIMBUX UYJEHUCTOHOTHUX,
MaloTh Ha3By penenenmu. IIna npodinrakTuKy Hanagy KPOBOCHCHUX KoMax i
KJIIB mig uac BigBigyBaHHA MicIb, [e € PU3UK IXHBOI'O Hamamgy, HOTPiOHO
3aXUIATH TiJIO BiITIOBIiZHUM OIATOM.

Knro4yoei mepmiHu ma noHsmmsi

npodinakTnuka 3axBoOploBaHb, HeiHMEKUiVHi, iH(eKUilHi Ta iHBa3WBHI 3axBOPIOBAHHS,
HOCIi 30yaHWKIB 3aXBOPIOBaHb, €MigeMiYHUIN Nopir, peneneHTu.

Mepesipre 3A06YTi 3HQHHS 1. Y yomy nondrae npodinaktuka iHpeKuinHux Ta
iHBa3iNHMX 3axBoptoBaHb? 2. HaBediTb npuknagu

HeiH(eKUiNHMX, iHPeKUiMHMX Ta iHBa3iMHMX 3axBoptoBaHb. 3. Aknx 0CobOMH Ha3nBaKwTb
HocisamMu 36ygHuKiB iHgekuii (iHBasii)? 4. LLlo Take enigemivyHunii nopir? Ake npakTuyHe 3Ha-
YEHHS LbOro nokasHuka? 5. 3 ko MeTOo ANA NpodinakTukn 3apaxeHHs 30ygHukamm
iHPeKUinHMX (iHBa3iMHNX) 3aXBOPHOBAaHb 3aCTOCOBYHOTb peNeneHTn?

Yn npaBuUNbHUM € BMCHIIB, LLIO NpodinakTMka XBopoou aelleBLua 3a

LS i nikyBaHHA? OBrpyHTYnTE CBOIO BigMOBIOb.

HABYAJIbHI MPOEKTU OcobwvcTta nporpama 3milHEeHHS 340pOB’s

MPAKTUYHA POBOTA 2

PO3POBKA PEKOMEHOALIN WWOOO NMPO®INTAKTUKN
3AXBOPIHOBAHb

MeTa: Ha npuknagi obpaHunx 3a 4ONOMOro BUNTENS ab0 BUMTENBbKN HEIHDEKLINHOTO,
iH(beKUiNHOro Ta iHBa3iMHOIro 3axBOpPHOBaHb PO3pPOOUTU KOMNIEKC peKkoMeHAauin LWwono
IXHBOT NpOiNaKTMKK.

MaTtepianu: anaakTWyHi KapTkM 3 AaHMMW LWOAO MNPUYMH BUHUKHEHHS MNEBHMX
HeiHeKUiNnHMX, iHdEeKUinHMX Ta iHBa3inHMX 3aXBOPIOBAHb, LUNAXaMW MNOTPanfAHHA B
OpraHiam nioguHu 30yaHKKIB iHEKUINHUX Ta iHBa3iNHUX 3aXBOPIOBaHb, 0COONNBOCTSAMU
IXHBOrO XUTTEBOrO LMKy, doTorpadii 30ygHUKIB i CUMNTOMIB 3aXBOPIOBaHb.

Xip po6otun

1. Npuragante, Ynm Bigpi3HAOTLCA HeiHEKLIiNHI, iIHEKUIHI Ta iHBa3iNHI 3axBOpPHO-
BaHHS.

2. Ha mogeni sikorocbk 06paHoro BaMu HeiHheKLiMHOro 3axXBOPOBaHHS ckiafiTb nepe-
niKk NpodinakTUYHMX 3ax0AiB, SKi LONOMOXYTb HE 3aXBOPITM Ha HbOTO.

3. Ha mogeni ssikorocb 06paHoro Bamu iHQeKLinHOro 3axXxBOpOBaHHSA CKNagiTb nepenik
npodinakTU4YHMX 3ax0A4iB, AKi JONOMOXYTb He iH(biKyBaTMCA HUM.

4. Ha mopgeni sikorocb 0bpaHOro Bamu iHBa3inHOro 3axBOPIOBaHHA CKNagiTb nepenik
npodinakTU4YHMX 3axX0A4iB, AKi JONOMOXYTb HE 3apa3nTUCS HUM.

5. Cknagitb nepenik NnpodinakTMYHNX 3axX04iB, L0 MOXYTb JONOMOITU HE 3apa3nTucs
3axBOPHBaHHAMU, SKi NepeaalTbCa CTaTEBMM LLUNAXOM (BU3HAYTE, UM Lie 3aXBOPIOBaHHSA
iHdbeKUiHe, Yn iHBa3inHe).

6. MNMpoaHanizynte cknageHi Bamun nepenikn, BU3Ha4yTe Ti NpodinakTnuiHi 3axoau, LWo
MOBTOPIOIOTLCA Y Pi3HMX CMMCKaX. YNOPAAKYWTe Balli CMMCKM Tak, Wwob Ha noyaTtky Oynu
npeacTaBneHi 3axoaum, ki NOBTOPIOIOTLCA B PidHUX (abo B yCix) nepenikax, a B KiHUi — cne-
uMdiyHi, XxapakTepHi nvwe Ansa NeBHOI rpyny 3aXBOPHOBaHb.
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EKOAOTI4

Y yiii memi BU 0i3HAaeEmecb hpo:

MPEAMET, 3ABAQHHSI TA METOAM AOCAIAYKEHDb Y FTAAY3i EKOAOTI;

@ 3B’93KM EKOAOTIi 3 IHLUMMM HOYKAMU;

® OCHOBHI 30KOHOMIPHOCTI Ali €KOAOTIYHMX GAKTOPIB HO OPrAHI3MM TAl iXHi
YIPYNOBAHHS;

® CTPYKTYpPY TA 3AKOHOMIPHOCTI GYHKLLIOHYBAHHS YIPYNOBOHb OPIraHi3MIB:
MOMYASILLIN TO EKOCUCTEM;

® e€AUHY TAOBOABHY EKOCUCTEMY HALLIOT NAQHETU — Biochepy; 3AKOHOMIPHOCTI
i @YHKLLIOHYBAHHSI;

® yyeHHs B.l. BepHaACbKoro npo 6iochepy 1a Hoochepy.

§25. EKOAOTIS: NPEAMET AOCAIAXEHb, 3ABAAHHS TA METOAMW.
3B’93KN EKOAOTIT 3 IHLULMMN HAYKAMU

Ilpuzadaiime piBHi opranisamnii :xuBoi marepii. Illo Taxke nomynamii, Bugu, eKocuc-
TeMmu? AKi ocHOBHI mOJIOXKEeHHS ROHIIeIII.Iﬁ CTaJIOTO PO3BUTKY IIPUPOAU Ta CYCI'IiJII)CTBa?

Ilpenmer i 3aBmamua exosorii. ExoJsorias AK caMocTifiHa HayKoBa TaJy3b
chopmyBasacsa B cepequni XIX cropiuus, Kojgum HayKOBa CIIiJIBHOTA OCTATOYHO
yCBioMma, IMO HEMOMKJMBO BWBYATH OPraHidaMm mo3a IXHIM cepemnoBUINEM
memKaHHsa. TepMmin «exonozia» (Big rpei. oilkoc — KUTJIO, MicilenepeOyBaHHS,
JlI020Cc — HayKa, BUeHHs) 3anponoHyBaB 1866 poky Bimomuii 6iosor Epuer Iek-
Keab (Maj. 25.1).

?A Exonozia — Hayka Tpo B3a€MO3B’A3KH OPraHi3MiB Ta iXHiX yrpymoBaHb

Mix co0010 Ta moBKinaam. CyuacHa eKoJIoris JociimKye pisHi piBHI opra-
Hizamii sxuBoi mMaTepii — Big MoJIeKyIsApHOro 1m0 OiocdepHOro, aje HaNOiabIIe
yBaru npupijsge HazopraHisMoBuM OiosiorivHuM cuctemMaM (nomipkyiime domy).
IIpegmeTom ekoJsorii € cyKymHiCTh ab0 CTPYKTypa 3B’A3KiB MiK opramismamu,
iXHiMM yrpymoBaHHAMHN Ta (HiBMYHUM cepefoBUINEM MEITKAaHHSA, a TaKOXK
CKJIaJ i BaKOHOMIpHOCTI (hopMyBaHHA ¥ QYHKIIOHYBaHHS yIPyNmoBaHb OpraHis-
MiB — momyJAIi#, eKocucreM, Giocdepu B IiJoMYy.

Ha cyuacHomy ertami po3BUTKY eKOJIOTil IIpuTaMaHHUNA
cucmemnull nidxid, AKUN MoaATaE y BceGiuHOMY BUBUEHHI

Mauxn. 25.1. Eprcr T'enpix @igin Asrycr I'ekkenpb (1834-1919) —
BUJATHUN HiMeNbKUU yYeHUH, mocigoBHUK yueHHa Y. JlapBina.
3amouyaTkyBaB (hiJIOTEHETUUHUN HANpAM y cUcTeMaTuili (npuza-
daiime, YyuM BiH XapaKTepU3YETHC), YBiB TepMiHU «OHTOTEeHEe3»
Ta «(ijioreHes», € CIiBaBTOPOM OiOreHETHYHOrO 3aKOHY (npuza-
Odaiime ioro (opmysioBamHs). 1866 pory y cBoiii mparmi «3a-
rajbHa MOp(oJIOTiss opraHidamMiB» 3ampPOIOHYBAB HAa3BY IJs HOBOI
HAYKU — €KOJIoTidA
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— EKOnoris

3azanbHa ekosio2isi BUBYaE 3ararnbHi 3aKOHOMIPHOCTI B3aEMOBIAHOCHH i3 cepefoBu-
LEeM MeLLKaHHS, NpUTamMaHHi yCim rpynam opraHiamis

AymekoJioz2isi BABYaE fit0 eKONoriYHmx pakTopiB, NnepeBaxHoO abioTUYHNX, sIK HA OKpe-
MUX OCOOWH, TaK i Ha iXHi nonynauii

Hemekonoziss pocnigxye 3akoHOMIPHOCTI POpMyBaHHS Ta YHKLIOHYBaHHSA NOMyns-
Ui pi3HMX rpyn opraHiamis

CuHekoJu1ozisi pocnigxXye opMyBaHHSA, (OYHKLIOHYBaHHS, caMOperynsuilo Ta camo-
PO3BUTOK HAABUOOBUX BIONOrYHMX CUCTEM — EKOCUCTEM

Fo6anbHa ekonoezia pocnigxye yHKUioHyBaHHSA Giocdepu sk eguHoi rmobanbHoT
ekocucteMun

Maun. 25.2. OcHoBHi ramysi ekosorii

BCiX KOMIIOHEHTiB OioJioriuHMX cucTeM B ixHil B3aemoxii Mixk coboio i y poas-
BUTKY. Ha mamoHKy 25.2 HaBeleHO OCHOBHI raJjysi eKoJorii.

B ekoJiorii aK KOMMJIEKCHi#I Haylli IIepeTMHAIOTHCA iHTEepecH PiBHUX IIPU-
POIHUYUX, TYMAHITAPHUX i TeXHIiUHMX AUCHUILIiH. Tak BUHUKJIU €KO0JI02IYHA
Oioximisa, exonoziuna Pi3ionozis, eKon02itHa MOPPON02isi, eBONNUIUHA eKOJO-
2is, eKo0/02iuHa NaJleoHmol02isa TOIIIO.

Tamri migpospinm ekosorii chopmyBancs y pe3ysabraTi B3aeMogii ekoJorii 3
OiosioriyHMMM HayKaMu, 110 BUBYAIOTH OKpeMi rpynu opraHiamis. Ile exonozis
POCAUH, eKON02is MEAPUH, eKoaozis 2pubis, exonozis mikpoopezanismise. Ilpu-
KJIagu ITeAKNX EeKOJIOTIUHMX [OUCIIMILIIH, AKi BHHUKJIMN BHACJIIZOK B3aeMOIil
eKoJIorii 3 iHIMMMU TPUPOAHUUYMME Ta TyMaHITADHUMMN HAayKaMW HAaBEJEHO B
Tabaumi 25.1.

Tabnuuys 25.1

EKONOrIYHI AUCUUNNIHU, AKI BAHUKNU BHACNIAOK B3AEMOAII EKONOTIi
3 NPUPOOHUYNMU TA TYMAHITAPHUMU HAYKAMMU

Hanpsm LLlo pocnigxye

[eoekonoris Hocnigxye cknag, 6ygoBy, BNAacTUBOCTI, MpoLecn disnyHUX i reoximiv-
HUX 060NoHOK (reocdep) 3emni Sk cepefoBULLA MELLKAHHSA NIOANHM Ta
iHLIMX opraHi3miB. BuByae 3miHM XUTTEBO NOTPiIOHMX pecypciB reocdep
3emni nig BNAMBOM Pi3HMX €KOMOriYHMX hakTopiB, LUMSXN IXHbOI 0X0-
POHU Ta pauioHanbHOro BUKOPUCTaHHS

JlangwadTtHa BuByae npocTopoBe pi3HOMaHITTA Ta enemMeHTy naHawadTiB (ogHopia-

eKosoris HUX TEpUTOpPIanbHNX KOMMMEKCIB, 3 E4UHO0 reonoriYHO OCHOBOI, pe-
nbeom, 'pyHTOBMM NOKPUBOM, KIIMATUYHUM PEXMMOM | XapakTepHUMU
YrpynoBaHHAMW OpraHiamMiB) Ta ixHiln BNIUB Ha po3nogin opraHiamis

XimiyHa ekonoria  [ocnigxye Hacnigku BNnvMBY Ha HaBKOMULLHE CepeaoBuLLE Pi3HUX Xi-
MIYHUX CMOMYK i MOXIMBI LUMSXN 3MEHLUEHHS iXHbOro HeratMBHOro
BMUBY Ha npupoay

Papiauinna BuBuae BnnuB pagiauinHoro onpoMiHOBaHHSA Ha OKpPEMi OpraHiamu Ta

ekornorisa (pagio-  ixHi yrpynoBaHH4A, agantauii 4o Aii LbOro YNHHUKA, a TaKoX MOBEAiHKY

€eKornoris) padioHyKNiAiB y pi3HMX KOMMOHEHTax ekocuctem (I'pyHTi, Bogonmax,
opraHiamax)

CouianbHa [ocnig)xye 3akoHOMIPHOCTi B3aeMoAii cycninbcTBa Ta HaBKOJIMLUHBbOrO

ekonoris (couio- cepepoBuwa. BuByae ocobGnMBOCTI iHTEPECIB OKpeMMX coLianbHUX

eKonoris) rpyn, WO eKCnnyaTyiTb NPUPOOHI pecypcu, iIXHE CTaBMEHHA A0 Mpo-

611eM NPUPOOOKOPUCTYBaHHS Ta OXOPOHU Npupoau
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lNpodoexeHHs mabnuui

Hanpsam Lllo pocnipxye

Ekonoria nioguHn Ak nigpo3ain couioekonorii AocnigXKye 3aKOHOMIpHOCTi B3aemogii nto-
AVHW Ta i1 CNiNbHOT 3 HABKOMNULLHIM cepefoBULLEM, YNITUB Pi3HUX YNH-
HUKIB [OOBKINMNA Ha OpraHiaMm JnoaMHM 3 MeTo 30epexeHHs Ta
noninLeHHs 300poB'a

MartemaTunyHa MoknukaHa matemaTU4HO 06po6NATM AaHi, OTPMMaHI AOCAIAHUM LWNS-

ekonoris XOM, i CTBOpPIOBATU MaTeMaTW4Hi MoZeni, WO AalTb 3MOTry NPOrHo3y-
BaTU 3MiHM B Monynsuisix, ekocuctemax i biocdepi B Linomy

TexHivyHa Ouncumnnida, 3aBOaHHSAM sKOi € pO3pO6MEHHS] TEXHIYHUX 3acobiB i Tex-

ekonoris HOMOTrIYHUX NPOLECiB, CNPSAMOBAHMX Ha 3MEHLUEHHS LWKIONNBUX BigXo-

AiB BUPOOHMLTBA i 3aXUCT JOBKINNSA Big 3a6pyaHEHHS HUMK

3aedaHHs. YKkaximb Hayku, BHACNiAOK B3aemMogii 3 AKMMU BUHMKIM Ti YW iHLWI HAanpsMun
Cy4acHoi ekonorii.

Hayku, AKi 3a cBo€I0 CYyTHICTIO € €KOJIOTIYUHUMHY, HaBeIeHO Ha MaJIIOHKY 25.3.

Fippo6ionoris BMBYa€E yrpynoBaHHS MeLLKaHLiB BOAOWM

I'pyHTOBa Gionoris BUBYAE yrpynoBaHHs MELUKaHLIB 'PYHTIB

Ekonorisi Ha3eMHUX eKocucTem BMBYae HOPMYyBaAHHS N (DYHK-
LiOHYBaHHSA YrpynoBaHb OpPraHiamiB — MeLUKaHLiB Ha3eMHO-No-
BiTPSIHOrO cepefoBuLLa

Mapa3uTonoria BMBYaE NapasnTUYHi opraHiamu Ta ixHi yrpyno-
BaHHS, B3aEMOZII0 3 OpraHiaMom xassiiHa

®diToueHonoris (reoboTtaHika) — Hayka NpPO POCIUHHI yrpyno-
BaHHS

Maux. 25.3. IIpukaagu eKoJOriYHUX HAYK

CyuacHa eKoJIoTisi — He JMIlle caMOCTiliHa HIPUPOAHMYA AUCIUILIIHA, a H
CBiTOTJIAN, MOKJIMKAHWYN HTPOHM3YBATH BCi HayKu U cdepu AisTIILHOCTI JIOmeii.
TonoBuuMmu ii 3aBHaHHAMY €: BCTAHOBJIEHHS 3aKOHOMipHOCTEll B3a€MO3B’SI3KiB
MiXK opranisamMamu, iXHiMM yrpyIOBaHHAMHN Ta yMOBaMM iCHYBaHHS; HOCJIi-
I'KEeHHA CTPYKTYpU, CAMOPO3BUTKY Ta (PYHKIiOHYBaHHA yrpyHOBaHb OpPraHis-
MiB; PO3POOJEHHS METOMiB BU3HAUEHHS EKOJIOTIYHOTO0 CTaHy IPUPOIHUX
i MITYyYHUX eKOCHCTEM; CIIOCTEPEKEeHHs 3a 3MiHaMM B OKPEMUX eKOCHCTeMax i
Giocepi B mistomy, MpOrHO3yBaHHA IXHiX HACJigKiB; CTBOpeHHsA 0as3u ZaHUX
i pospobyieHHA peKOMeHIAIlill 100 eKOJIOTiYHO 0e3MeYHOro MJIaHyBaHHS Tr'oc-
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moIapCchbKOl Ta coIliaJbHOI AiAJBHOCTI JIOAWHM; rapMOHi3allifg coiBicHyBaHHSA
JIIOJICBKOTO CYCHiJILCTBA 3 HABKOJIMIIIHIM CEpPeNOBUIIEM; 3aCTOCYBAHHS €KOJIO-
riyHMX 3HAHBb y CHPaBi OXOPOHM AOBKiJJIA Ta PaIiOHAJBHOTO BUKODPWCTAHHSA
IPUPOTHUX PECYPCiB.
?Q Payionanvrne npupodoxopucmyéanna — TaKa cHUCTeMa KOPHUCTYBaHHSA
IIPUPOAHUMHU pecypcaMu, 3a SKOi 1X BUKOPUCTOBYIOTH JOCTATHHO IIOBHO
Ta e(eKTUBHO: MaKCHUMAaJIbHE BHKOPHCTAHHS BiTHOBHMX peCypcCiB, BiaXomiB
BUPOOHUIITBA (0e3BiAX0nHEe BUPOOHUIITBO) TOIIO.

Knroyoei mepmiHu ma noHsmms

€Konnorisi, ayTeKonorisi, 4eMeKonorisi, CUHEeKoNoris, pauioHanbHe NPUPOAOKOPUCTYBAHHS.

lMepesipre 3A00yTi 3HAHHS 1. Wo .qocni,u,m_ye cy4yacHa .eKOJ'IOFiH? 2. LLlp € npea-

METOM €eKOMoriYHMx gocnigxeHb? 3. Aki posginu
BNAINAITL Yy Mexax ekonorii? Lo BoHM gocnigxyoTb? 4. Aki eKonoriyHi gncumnniim
chopmyBanuncb yHacnigok B3aemogii ekonorii 3 iHwumn Haykamn? 5. Aki 3aBgaHHs cyyac-
Hoi ekonorii? 6. LLlo Take pauioHanbHe NpUMPOSOKOPUCTYBAHHA?

YoMy cy4acHy eKkomnorilo BBa)kaloTb CTPWXHEM, sikun ob’egHye

lMomipkyvre . - ;
iHTepecK pi3HOMaHITHUX HayK?

§26. OCHOBHiI METOAM EKOAOTIYHUX AOCAIAXEHD

Ilpuzadaiime Hayky, 3 AKUMH B3aE€MOJi€ €KOJIOTis. ¥ UOMY IOJIATAaEe CUCTEMHUH
Oigxig B eKOJIOTiYHUX HocaimKeHHaAX? SIKi OCHOBHI MeTOaM HOCJIiAKeHb 3aCTOCOBYIOTH
y GioJjorii?

Meromu exomoriuanx mocaimxens. OCKiIbKY eK0oJIOTidg B3aeMogie 3 0araTh-
Ma iHITMMY HayKaMM, BOHA BOMpae B cebe mpuTaMaHHi iM KOHIIEOITil Ta MeTOIu
nocaimgykeHb. PisHoMaHITHICTHP MeTOAIB MOCHigKEeHb B €KOJIOTil 3yMOoBJeHa
TaKO0K THM, III0 00’€KTaMH CIOCTEPE’KeHb € He TiJIbKHU PisHi rpynu opraxismis,
a U pisHi piBHI oprawizarii xuBoi marepii.

Tak, nonvosei cnocmepesrcenna HalOTh 3MOI'y BUBUATU OpraHisaMu Ta ixHI
YIPYIIOBAHHS Yy 3BUYHOMY IJIsI HUX IIPUPOJHOMY CE€PEIOBUIIi (HAIIPUKJIaMd, CIIO-
CTepe)KeHHs 3a Mirpamisamu mraxis) (Mmaj. 26.1). Memod exonozi4tH0z0 MOHI-
MmopuHzy I'PYHTYETHCA HA IOCTIMHNX KOMIIJIEKCHUX CIIOCTEPEe)KEeHHAX 3a Iepe-
0iroM IIeBHUX IIPOIECiB B OKPEMUX IIONYJIAIIAX, eKocucTeMax, 0iocdepi B mio-
My UM 3a CTaHOM HeBHUX OiosioriuHmx o6’¢KTiB. IIpoBemeHHA e€KOJOTiUHOTrO
MOHITOPHHTY A€ HificTaBU IJisI PO3POOJIEHHSA 3aXOMiB OXOPOHU OKPEMUX IIOIY-
JALIiN opraHismiB, exkocucTeM i Giocepu B mimomy. 3asiekHO Big maciiTabiB
PO3PiBHAIOTH YOTHUPU BUAU €KOJOTIUHOr0 MOHiTOPHHTY (Tabua. 26.1).

Tabnuuys 26.1
BUOWU EKOJIOMNYHOIroO MOHITOPUHIY

Bua moHiTOpuHry XapakTepucTuka

mobanbHui CnocTepexeHHs 3a 3aMiHamu, Lo BigbyBalTbCcHa y Mexax biocdepu

HepxaBHnin CnocTepexeHHs 3a 3MiHaMu y NpUpogHMX abo LITYYHUX eKocucTe-
Max Ha TepuTopii NeBHOI Aep>kaBu

PerioHanbHui CrnocTepexeHHs 3a 3MiHamMu y NpupoaHnx abo LITYYHUX ekocucTe-
Max Ha TepuTopii MEBHOIO perioHy

JlokanbHui CnocTepexeHHs 3a 3MiHaMu y NpUpogHMX abo LITYYHUX eKocucTe-

Max Ha MEeBHiN NokanbHi TepuTopii (NeBHa ekocncTema, arpoLeHos,
HaceneHuw NyHKT TOLLO)
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Man. 26.1. MeTogu eKOJIOTiUHMX MOCHiMKeHb: 1 — eKOJOTiYHMII MOHITOPWHT 3a JOIO-

MOTr'0I0 0e3I0CepeqHiX CIIOCTEePeKeHb; 2 — CYyYaCHUI KOMILJIEKCHUI MOHITOPHMHI 3a [I0-

IOMOTOI0 IpuJjanmiB, iHQopMalmizo 3 HAKMX MOMKHA B3YHUTYyBaTH IUCTAHIIINHO;

3 — eKCIIlepMMeHTAaJIbHi eKOJIOTiuHI JOoCHaigsKeHHA MOKHA IPOBOAUTY, BUKOPHUCTOBYIOUMH,
HAIPUKJIaJd, aKBapiyM AK MoOJeJib BOAHOI eKOCUCTEMU

Erccnepumenmanbm Bocmamennn, SAK II0JIbOBi, Tak i JabopaTopHi, mepes-
0aualoTh CBijoMe BTPYYaHHS MOCIiMHUKIB y CTPYKTYpy OiojoriuHmX cucreMm i
IPUPOAHUN Xij Mmojili 3 MeTOI0 BUBHAUEHHA, AK cHcTeMa abo IIpoIec pearysa-
TUMYTh Ha IeBHUH BIJINWB. EKCIIEpUMEHTHY HMOAiISAIOTH HA 00HOpaKmopHi (IocTi-
IKYIOTH BILIUB OTHOTO (haKTOpy) Ta 6azamo@arxmopHi (BUBUAIOTH BILJINB KiJb-
Kox (axTopiB). BararoaKTOpHNI €KCIEPUMEHT A€ 3MOTYy AOCIiJHUKAM KOM-
OimyBaTH pisHi YUMHHUKU, 3MiHIOBAaTH iHTEHCHUBHICTHb BIJIMBY Ha O0’€KT JOCJIi-
IKeHHs Bcix abo OKpeMux 3 HUX.

Memodu exonoziunol indukayii NalOTb MOXKJIMBICTL BHU3HAUUTH CTaH i
BJIACTHUBOCTI €KOCHCTEM 34 BHAOBUM CKJIAJOM 1 CIiBBiZHOIIIEHHAM MiXX Cc0O00IO
TMeBHUX TPy BUAiB. [ BUBHAUEHHA CTAHy €KOCHCTEM He MOTPi6GHO AOCTiIKY-
BaTH BCi BUIM, AKi BXOAATH 0 iIXHBOTO CKJaxay. JlocTaTHRO criocTepiraTu Juie
3a MIEBHUMU iXHiMUM rpynamu, AKi HasuBawTh iHdukamopHumu. Hanpurmaan,
Ha KUCJUX I'PYHTaX 3POCTAIOTH XBOII IOJLOBUII, 6iJIOBYC, Bepec; HA I'PYHTAX 3
HeHTpaJbHOIO peakKIlieio — pobiHia 3Buuaiina, n1y06, IMIUIIINHA, OKUHA; Ha 3aC0-
JeHUX — COJIOHEeIlb, cOmTHUK (MaJj. 26.2). IleBHi rpynu BomopocTeili BUKOPUCTO-
BYIOTH JJIsT BU3HAUEHHS BMIiCTy OPraHiYHMX CIIOJYK i pisHMX 3a0pyAHIOBAaYiB y
BOJOIIMAaX.

Moodentoeanna — MeTOJ AOCJIiI}KEeHHA Ta JEeMOHCTPAILil CTPYKTYP, QYHKITiH,
IpoIleciB 3a MOMOMOrol0 ixHBLOI cmporreHoi imirarii. Ile o6GoB’sa3KOBHII eralm
0araThb0x HAYKOBUX IOCJIiIKeHb, OCKiJIbKHU Ja€ 3MOT'y BUBUYATH 00’€KTHU Ta IPO-
mecu, SKi HEMOXKJIMBO 0e3mocepelHbO CIOCTepiraTw Yu BiATBOPIOBATU €KCIIe-
puMeHTanbHO. Mamemamuuna molesb — Ie BuUpakKeHHs (y BULIALL MarTe-
MaTUYHUX PiBHAHDL 3B’A3KIB MiK PisHUMU ejileMeHTaMHU IEBHOI CHCTEMU. 3Mi-
HIOIOUW YWCJIOBE 3HAUEHHS OJHOTO 3 IOKA3HWKIiB, YBeAEHUX Yy MOJeJb, MOXKHA
crocTepiratu, AK 3MiHIOBATUMYThCA I iHII, TOGTO AK ITOBOJUTHUMETHCS 3MO-
IeJbOBaHA CHCTeMa 3a IeBHUX yMoB. Hampukiazx, ogHieo 3 IepIIMxX Mare-
MaTHYHUX MOJeJiell B eKoJIorii Oyjsia Mozesib B3aeMoZii momyidAmii xmskaka Ta

Maux. 26.2. IIpukaagy iHIMKATOPHUX BUIIB opraHismiB: 1 — XBOII[ IOJLOBUI; 2 — poO-
Oimisa sBmuaiina (6ina axaiisa); 3 — coJIOHEIlb TPaB’ AHUCTUH
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oro 3mo0mui, IO [JEeMOHCTPYE B3aJeKHICTh UYMCEeIBLHOCTI OJHOTO BUAY Bin
YyCceJbHOCTI iHIITOorO.

Bynb-axkuit HaKOMMUYeHUH KiJbKiCHUI MaTepiaj, OTPpUMAaHUHA 3aBAAKMU CIIO-
CTEepe’KeHHSIM, eKCIepMMEeHTAJbHO ab0 BHACHIiJOK MOIEJIOBAHHS, IIOTPebye
CTATHUCTHUYHOrO 00poOJieHHs. PO3BUTOK cydacHOI eKoJorii, Tak camo, SK I
iHIIUX HAYK, HeMOMKJHUBUI 0e3 3aCTOCyBaHHA MaAmMemMamuiHo-cmamucmui-
HUux memodis.

OT:xe, cucTeMHe OCIIIKeHHA MMeBHOI eKocucTeMu IIependadae:

BUBUEHHSA (PAaXOBO1 JiTepaTypu, y3araJbHeHHSA HOIEPeTHBOTO JOCBimy;

MOCTAHOBKY 3aJa4 JOCIiKeHHs (BU3HAUEHHS OCHOBHUX HAIPAMIB [0-
CJiIKeHb);

BUOip KoHIenIil mocaimKkeHHs (y3araJbHeHHA BimomMocTell Ipo 00’ €KT J0-
CIiM»KeHHs i IpeAcTaBJIEHHA IIMX BiJOMOCTEH y BUTJIAAL I[IJIICHOI Ta JIOTiYHO
O0T'PYHTOBAHOI KOHIIENIIii);

IPOBEIEHHS CIOCTEePEKeHb, MOJbOBUX 1 JIAOOPATOPHUX €KCIEePUMEHTIiB;

000B’sI3KOBE MaTeMaTHUYHe MOJeJIIOBAHHS, aHAJi3 i mepeBipKy Ipumart-
HOCTi Momeneii;

CUHTE3 OTPUMAHUX JAaHUX;

KOMII'I0OTepU3allilo JOCTIiIKeHb; CTBOPEHHSA MacIllITabHuX 6a3 JaHUX;

3MiMICHEeHHSA KiJbKiCHUX OIIiHOK i IIPOTrHO3yBaHHS;

BUCHOBKHU 3 IIPOBEIEeHUX AOCJIMKeHb U 3a IOTPedm — IIPOMO3UILil II0I0
HOJaJBIINX MOCHiIMKeHb; IITMPOKY MiKHAPOIHY CIIiBIpAIlio.

Knro4yoei mepmiHu ma noHsmmsi

METOA €KONOr4YHOro MOHITOPUHIY, MEeTOAN EeKONOriYHOl iHAWKauil, iHOWKaTOpHI rpynu
opraHiamiB, MateMaTU4He MOAENOBaHHS.

lMepesipTe 3A00yTi 3HQHHS 1. Ha3BiTb MmeToaM pocniaXeHb, SKi BUKOPUCTOBY-
I0Tb B €KOMOrii. 2. Y Yyomy nondrae Meto eKonoriy-

HOro MOHITOPUHIYy? 3. Ha YoMy IpyHTYIOTbCS METOAM EKOMOrivyHOI iHauKauii? 4. Akum
BMMOram MatoTb BiANOBIAATM rPynu OpraHiamis, ki BAKOPMCTOBYIOTb Y METOAAX €KOMOriy-
HOI iHgMKaUii? 5. Y Yomy nonsirae MeTog MmaTeMaTU4yHOro MOAeNoBaHHA? Yomy ekonoriy-
Hi gocnigXeHHA HEMOXNMBI ©e3 10ro 3acTocyBaHHA?

Momipkyrite Y yomy nondratoTb 0COBMMBOCTI €KONMOriYHNX JOCigXEeHb?

§27. EKOAOTiYHI ®AKTOPU TA TXHS KAACUDIKALIIS

) IIpuzadaiime, mo Take ayTeKkoJoris, Takcucu, pedJiekcu, Tpolismu, HacTii, HyTa-
mii.

Kaacudikamisa exomoriunux cgaxTopis. Yci opranisMu mOTeHIIHHO 37aTHI
IO HeoOMe:KeHOTO PO3MHOKEHHSI Ta po3CejeHHsA. AJjie BUIOBUU CKJAaJd opra-
Hi8MiB, III0 MEITKAIOTh Y PiBHUX KJiMaTUYHUX 30HAX, HE 3MIIIyEThCA: KOMKHIMN
3 HUX DPUTAMAHHUN NeBHUII Habip BUIiB TBapWH, POCJNH, IpubdiB, MiKkpoopra-
HismiB. HagmipHe po3MHOMKEHHA i po3cesieHHA OpraHidMiB 0OMeEKYETHCA IIEB-
HUMU zeozpaditHumu nepeurkodamu (MOps, TipChbKi JIAHITIOTH, IIYCTEJi TOIIO),
KaimamuyHumu axmopamu (TeMiepaTypa, BOJOTICTh TOINO), a TAKOXK Pis3HO-
MaHITHUMU 83AEMO38’A3KAMU Mixe Okpemumu sudamu. Ilpuzadaemo: dacTmHA
mpocTopy B GioreolieHo3ax, HaceJeHa TMONYJIAIiAMU JAaHOTO BUAY, siKa 3a0es-
Ieuye iX IOTPiOHMMHU pecypcaMu Ta YMOBaMU iCHyBaHHSA, — Ile MiCUCICHY6AH-
Ha 6udy. Yci 1i pecypcu Ta yMOBHU icCHyBaHHSA pa3oM Ha3WBAIOTh €KOJOTIYHMMU
daxkTopamu.
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Maxn. 27.1. Biornuni 3B’sI3KM MiK opraHismMamMu pisHUX
BHUIiB MOKYTh BM3HAUaTH iXHE HOIMHPEHHA: OgacTodara
(1) — mpencraBHUK psany IlepeTMHUYACTOKPUJIL — €IUHUI
3aIMII0BaY iHKUDPY (2); KOJU I[I0 POCJAUHY aKJIiMaTHU3y-
Basu B Kamigoprii (CIITA), me yMOBU AJiA BUPOIITYBaHHSA
BUABUJINCS CHOPUATINBUME, IHMKUDP HE IIJIOJOHOCHUB,
OCKiZbKM Oyam BifCyTHI KoMaxwu-3alnJIIOBadui; TOMY
pasoM 3 POCJMHOIO IOBEJOCA aKJimMaTusyBaTH i 0OJacTo-

bary
?p Exousoriuni ¢axkTopu — 1me BCi KOMIIOHEHTU
cepeloOBUINIA MeIIKaHHA, fAKi BIJIWBAIOTH HA

opraHiamu Ta ixXHi yrpynoBaHHA. 3aJIe’KHO Bix mpu-
poxu Ta ocobJmMBOCTel mil iX MOmiNsgI0THL Ha abioTuu-
Hi, OioTmuHi Ta aHTpomOreHHi. Ab6iomuuni ¢paxmo-
PU — KOMIIOHEHTH Ta BJIACTHBOCTI HEKWBOI IPUPOIYU
(TeMmmiepaTypa, OCBIiTJIeHiCTh, BOJIOTICTH, Ta30BUil
CKJIaJ] TIOBITp#A, THCK, COJBOBUII CKJAaJ BOAU, THUII
I'PYHTY TOII0), AKi IpsamMo abo omocepesKOBaHO BIJIMBAIOTHL HA OKPEMi Oopramis-
MU Ta iXHi yrpynoBaHHS.

Biomuuni ¢paxmopu — pisHi hopMu BlaeMozili MixK ocoOOMHAMU B IOIYJIAIi-
AX 1 MiK momynasuisMu B yrpynoBaHHaAX. JIK Bu mam’sTaere, Taki Bsaemoxii
MOXKYTh OyTHU aHmMazoHicmuuHumu (KOHKYPEHIIid, HapasuTU3M, XU KAITBO
TOIIO), 83AEMOBUZIOHUMU (HATIPUKJIIAL MYTyaJisM) uu HelimpaavHumu (HeiTpa-
aism). KoskeH 3 opranismiB mocTiiiHO B3aeMozie 3 ocOOMHAMU CBOTO (6HYympiut-
Hb08U008I 36°A3KU) Ta iHIMUX (Mireudosi 368’a3xu) BumiB (pisHi QopmMu BHY-
TPiIHLO- Ta MiKBHIOBUX B3AEMOIiNl AeTaJIbHiIlle PO3TIAHEeMO 3romom). Tomy
OIHi BUJM OPTaHi3MiB € CKJIaJ0OBOIO CEePeIOBUINA MEITKaHHA iHmux (Maj. 27.1).
Bynb-akwuit opranism mig uac 3gificHeHHA BJACHUX IIPOIECIB KUTTENIAIBHOCTL
3MiHIOE CepeNoBUINle MEITKAHHA: IIPU I[HOMY OIHI pecypcHu i3 IIbOTO cepeoBU-
I1a BUJIY4YalOThCA, iHINi, HaBIAaKMW, BHOCATLCH.

Anmponiuni abo anmponozenHi ¢paxmopu — 1e pisHi dopmu migabHOCTI
JIOAWHU, IO 3MIiHIOIOTH CTAH CEPEIOBHUINA MEIIKaHHA PiBHMUX BUIIB icTOT,
BKJIIOUHO i3 caMoi0 JIIOMWHOK. 30KpeMa, aHTPOIIiuHi (aKTopm — Iie mpAMUTi
BILJIVMB JIOAWHYU HAa HAaBKOJIUIITHE cepenoBulle (IIOJIOBaAaHHS Ha TBAapUH, BUPYOY-
BaHHS JepeB TOII0), TOAi AK AHTPOIIOTeHHI — HaCJiJKN roCIoZapChbKOl Mifib-
HOCTi JroAuMHUN (HAaIPUKJIaL, 3a0pyIHEHHS MOBKiJJs, MOB’sA3aHe 3 eKCILIyarTa-
miero 3aBoxis, TEILl, AEC).

Exomoriuni paxTopu AK pecypcu Ta yMOBHU. Yce Te, IO CIOKMBAIOTH Opra-
HidMu, cJif BBasKaTH pecypcamu cepedosuuia MeULKAHHA. Pecypcu (mca,
BMicT xiMiuHMX eJleMeHTiB i Bojioru B I'pyHTI TOIIO), HA BinMiHy Bin ymoe icny-
6aHHA (TeMIlepaTypH, BiTHOCHOI BOJIOTOCTi HOBITPS, COJIOHOCTi BOLM, IIBUIKO-
cTi Teuii TOIO), BUUEPNYIOThCA OpPraHidaMaMM, VHACJHiZOK YOT0 CTAIOTh MEHIII
JIOCTYITHUMMU.

PospisuaiTs pecypcu He3aMiHHI Ta B3aemosaMiuHi. Hesaminri pecypcu
opraHiaM He MoO:Ke 3aMiHMTH Ha iHm (Hampukjigan, Hirporeum abo Kauiit misa
pOCJIH, POCJIWHA XBWJIIBHUK 3BUYAWHWN [AJA T'yCEHi IEHHOI0 METeJUKa —
moJrikcenn). SIKIO OOUH pecypc OpraHisM MOsKe IIOBHICTIO 3aMiHUTH HA iHIUII,
TaKi pecypcH € 83aemo3amiHHumuy (HAIIpUKJIad, ToJy0r Ta iHIM ITaXu MOMKYTH
CIIOJKMBATU HACIHHS POCJIMH PiBHUX BHUIIB).

Minnugicts erosoriunux (axropie. KoikeH exosoriunmii axkTop mie Ha
OopraHiaMu 3 IIeBHOIO iHTeHCcuUBHicTIO. BoHa Moike OyTH 8i0HOCHO NOCMIlIHOW
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OPOTATOM TPUBAJUX ICTOPUUYHHUX MePiofiB po3BUTKY Oiocthepu (HampukJIam,
COHSYHE BHUIIPOMiHIOBAHHS, CHUJIA TAMKIHHS, COJIBOBUII CKJaJ MOPCBKOI BOAM,
TasoBUU CKJAL aTMoc(epu TOIo). BilbIricTh eKoJoriuHmX (PaKTOpiB Mae MiH-
aAusy inmencusHicmy 0ii (TeMuepaTrypa, BOJIOTiCTh MOBITPA, OCBITJIEHICTH TOIIIO).
CTyminp MiHJIMBOCTI KOKHOIO €KOJIOTiYHOI'o (paKTOpy 3aJIe’KUTL BiJ 0CO0JIH-
BOCTEM cepeoBHUINa MeIIKaHHA opradismiB. Hampukaanm, Temieparypa Ha
TOBEpPXHi BoAM ab0 I'PYHTY MOKe KOJMBATHUCh V 3HAUHUX MeyKaX 3aJIe;KHO Bij
IOpPY POKY 4™ 100U, TOMAI AK y BOAOMMAaX UM I'DYHTI Ha MIMOMHAX HMOoHAA KiJibKa
MeTpiB mepemagy TeMIepaTypu He TaKi BiguyTHi.

3MiHM eKoJoriuHMX (aKTOPiB MOMKYTH OYTHU: nepioduiHuMU, 3aJI€KHO Bif
yacy mobu, mopu poKy, mojokenusa MicsAis BigmocHo 3eMJri ToImo; Henepioduy-
Humu (BUBEDP)KEHHS BYJKAHIB, 3eMJIETPYCH, yparaHW TOIIO); CNPAMOBAHUMU
npomszom 3HAYHUX ICMOPUYHUX NpoMixkKié yacy (BMiHm Kiaimary 3emJi,
MOB’A3aHi 3 MMepepo3moAijioM CHIiBBiZHOIIEHHS IIJIOIN cyxomoay Ta CsiToBoro
okeaHy). Oprauismu Jjerie afanTylOTbCSA A0 3BUYHUX AJIA HUX IIEPIOJAUUHUX
3MiH #mii ekoJsioriuaux (paKTOpiB i ripire g0 Tux, AKi 3MiHIOIOTHCS HeIepiogmy-
HO, 0COOJIMBO SKIIO 3 HUMHU HEe JOBOAUJIOCA CTUKATUCS IXHIM IIpegKam.

His ogHOTO #1 TOrO CAaMOT'0 €KOJOTIUHOrO (haKTOpy MOKe OyTHU HEeHTpPaJbHOIO
IJIsT OQHUX OpPraHiaMiB I BifUuyTHO BOJIMBATHU Ha iHIMNX, AKi MeENIKAOTL Ha
cuineHilt Tepuropii. Hanpuknan, asor (N,) armocdepHoro mositpa (npuzadac-
M0: #oro BMicT cTaHOBUTE 78,1 %) — melTpanbHuUil (haxTop Ajas 6araTrhbox opra-
HisMiB (TBapuH, POCJUWH, I'pubiB, 6araTbox MiKpoopraHiamiB), aaKke BOHU He
3maTHi itoro 3acBomoBaTHu. AJie BiH KMTTEBO HMOTPiOHUII a3oT(iKcyoouuM opra-
HisMaM (0yJIb00YKOBUM OaKTepiAM, MeAKUM I[iaHO0aKTEepisaM TOIIO).

Big crynmens mimamBOCTI yMOB iCHyBaHHS 3aJIe;KUTh i BUAOBa Pi3HOMAaHIT-
HicThL OpraHisMiB IIEBHOI €KOCHCTEMHM: IO Pi3HOMAHITHIIIII yMOBH, TO pidHOMA-
HiTHim#MRI ii BUJOBUN CKJAI.

Knro4oei mepmiHu ma noHsmmsi

MicLieiCHyBaHHsI BUAY, €KONOridYHi dhakTopu (abioTnuHi, B6ioTUYHI, aHTponiyHi abo aHTpo-
MOreHHi).

lMepesipre 3A00yTi 3HQHHS 1. o Take micueicHyBaHHs Buay? 2. Cxapaktepu-
3ynTe ekonorivHi dpaktopu. 3. AKi ekonoriyHi pakto-

pu BBaxaloTb pecypcamu, NogpasHuKamu, a siki — ymoBamu icHyBaHHA? 4. Ao Moxe
Oy TV MIHNUBICTb EKONOTiYHMX haKTOpPIB?

Momipkyrite LLlo xapakTepun3ye ayTEKOMNOrito K OKPEMUIA po34in ekonorii?

§28. 3AKOHOMIPHOCTi BMAMBY EKOAOTYHNX $AKTOPIB
HA OPTAHI3MM TA IXHi YTPYNOBAHHS

Ilpuzadaiime, mo Take monynalii opranismis. fIki aganranii popMmyoThesa Ha 1O-
nyasanifiHO-BuI0BOMY DPiBHI opranisaiii sxuBoi marepii? IIlo Take exosoriuna wHima? ¥V
YoMy moJjsrae 6iojoriuHa cyTh HpaBUJ B3aeMoOZii exoJiorivHmx (aKTOpiB, BimmocHOI
He3aJIe’KHOCTI ajgamTarliii, ekoJoriuHoi imgmBizyaabHOCTi, mpaBuya AJjjgeHa Ta Bepr-
maHa?

Ilepmiuit exosoriunuii 3akou chopmyrioBaB 1840 poxky HimMelbKuil yue-
uuit FO. JIioix (man. 28.1). Binm npunyctus, 110 AJA OpraHisMiB JiMiTyouum
(oOMerxyBaJIbHIM) OyIe TOM KUTTEBO BaKJIUBUI (PaKTOp, JOCTYHHA KiJbKicTh
SAKOTO HaMOijbllle BiAXUIATHMETLCS Bif HOro onTMMAaJbHOTO 3HaueHHs. I[io
3aKOHOMIipHiCTH Ha3BaHO 3aKOHOM MiHiMmymy JliGixa.
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Maux. 28.1. FOcryce ¢on JIicix (1803-1873) — Himenbxumit
YUYeHUHR-XiMiK, AKUN 3p0oOMB IIOMITHUI BHECOK Yy PO3BHU-
TOK arpoximii (HayKu mIpo onTuMisalliro KUBJIEHHS POC-
JWH, B3aCTOCYBaHHS HOOpPUB 1 MmigBUINEHHA IIPOAYK-
TuBHOCTiI pocauH). ChopmyiroBaB «3aKOH IIOBEPHEHHS»,
3TiHO 3 SKUM POCJUWHHU IIiJl Yac *KUBJIEHHA IOTJIMHAIOTH
3 T'PYHTY HeBHi ejleMeHTH, BHACJIIJOK UOro iXHiil BMicT
TaM 3MEHIIYETbCA, TOMY [IJsI HOPMAaJLHOTO iCHYBaHHS
pocCJIMH IOTPiOHO MOBepTaTH B I'PYHT CIOMKUTI MiHe-
panbHi cnmonyku. Tak Gyjio HAyKOBO OGI'PYHTOBAHO IIO-
TpeOy BHECEHHA Y I'DYHT I0OPUB

YueHuii 3BepHYB yBary Ha Te, IO IPOAYKTUBHICTH POCIHH YACTO OOMEIKY-
€ThCSA HE TUMH eJIeMeHTAMU JKUBJICHHS, AKi IMOTPiOHI y 3HAUHUX KIiJIBKOCTIX
(manpuraajg, kapoou(IV) okcun, cmonyku Hirporeny, Boza, OCKiJBKM IIi CIIO-
JYKHW i TaK € y JocTaTHiil KiJgbKocti), a MikpoejemeHTaMu (TakumMu AK Bop,
IMuuk Ta in.), mo moTpibHi pocamHi vy MiHiMaabHiA KigbKocTi, aje aKi y medi-
IUTi B HABKOJUNIHBOMY cepenoBuIri. Ileil 3aK0OH 3acTOCOBYIOTH y IPaAKTHUILL
CiJIBCBKOTO TOCHOAAPCTBA, OCKIiJBKM BUPOIITYBAaHHA POCJUH TEBHOTO BUAY
VCKJIAIHIOETHCA a00 YHEMOMKJINBJIIOETHCS, AKIIO BMICT IIEBHOIO XiMiuHOro eJe-
MeHTa B I'PYHTi 3HAUHO HMK4Ye HOTpibHOro Minimymy (miaa dochopy — HHUKUE
20 % Big morpibHOI HOpMu, nasa Kauabiito — Husxue 50 %).

3anam’amaemo

MoXnuBicTb iCHyBaHHA OpraHiaMiB y NeBHOMY CepeoBULLi MeLLKaHHS Hacammne-
pen BU3Ha4YaTUMYThb JliMimyrodi (06MeixyeanbHi) ghakmopu, iHTEHCUBHICTb Ail AKMX
HabnuxyeTbcst abo BUXOANTb 3a MeXi BUTPMBANOCTi ocobuH gaHoro sugy. Obmexy-
BallbHi hakToOpM BM3Ha4yaloTb TEPUTOPID pO3CeNneHHs Buay — noro apearn. Tak, nowum-
peHHs B6araTbOX BMAIB TBApUH Ha MiBHiY CTPUMYETBCS HECTayelo Tenna i ceiTna, Ha
nisaeHo — gediunToM BOSMOrMN, MPOHNKHEHHS MOPCbKUX BUAIB pUb y npicHi BOAONMUN
CTPMMYE HU3bKa COSOHICTb BOAU TOLLO.

3akoH MiHiMmymy misHinre moompaioBaau ®. Baexkman i B. Illeadopz.
@®. Baekman 1909 poky chopmysiioBaB 3aKOH JiMiTyrouux (akTopiB: Haii-
OisbIITe OOMEXKYIOTh MOJKJIMBICTH iCHYBaHHA BUIY 3a HaHUX YMOB Ti akTOopu
cepenoBUINa, IHTEHCHBHICTL Iil SKMX HaAHOiJIbIIe BiAXWIAETHLCA Big 30HU
onTuMyMy (30HH HAMOiJbIN cOpuATINBOI il eKoJsioriuHOro (paKTopy), HE3Ba-
JKaouy Ha ONTHMAaJbHEe MOETHAHHS Ta iIHTeHCHBHICTDL mii iHINMMX eKOJIOTiYHUX
daxTopis.

1913 pory B. Illendopn 3BepHyB yBary Ha Te, IO JIMITYyIOUMM MOXKe
OyTu He jawurie (JakKTOp 3 MiHiMaJIbHOIO iHTEHCUBHICTIO mii, a i TOU, iHTEeHCHUB-
HicTh Aii sKor0o MaKcuMasibHA. 1 3aKOHOMIipHiCTE AicTasia Ha3By 3aKOHY TO-
JIEPAHTHOCTi: MOXKJIMBICTHL iCHyBaHHSA BUAY 3a IIEBHUX yMOB MOKe BU3HAaUa-
THCh AK HAIJUIIKOM, TaK i Hecrauer OyAb-AKOI0 3 eKOJIOTiYHMX (paKTopis,
Y iHTEHCUBHICTH Aii HAOJIMIKYBATUMETHCA N0 KPUTUUYHUX TOUYOK MiHIMyMy
Ta MakcuMyMy (TOOTO 3HAUEeHb MiHiMaJIbHOI Ta MaKCHUMAaJbHOI iHTEHCHMBHOCTI
Oii maHOrO YMHHUKA).

?D TonepanmHicmb — 3TaTHICTH OPraHi3My HepeKWBATH HECHPHUATINBUI
BILIMB MEBHOTO €KoJIoTiuHOoTro (parTopy. Hiamason nii exosoriunoro dax-
TOPY, AKUUN OXOILJIIOE IPOMiKOK MijK MiHiMaJbHO Ta MaKCUMAJbHO MOKJIUBOIO
I OCOOMH ITHOT'0 BUAY [Ai€0, HABUBAIOTH MeNAMU MOJePAHMHOCT.
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Mauxn. 28.2. Cxema, 110 iTOCTpye 3aKOH onTUMyMmy: 1 — MiHimMaJbHe 3HaUueHHA (ak-

TOPY; 2 — eKCcTpeMaJbHi yMOBH; 3 — 30HA IleCUMyMy; 4 — 30HA ONTHMYMYy; 5 — 30HA

necuMyMmy; 6 — eKCcTpeMaJbHi yMOBH; 7 — MaKCcuUMaJibHe 3HaUeHHA (haKkTopy (3as0anHs:

YBaKHO POSIVITHBTE CXE€MY Ta 3HAUAITH HA Hill BePXHIO M HUMKHIO MEKYy TOJEePaHTHOCTI
Ta MeXXi eKOJIOTiYHOi BaJIEHTHOCTi BUAY)

3aKoHU MiHiMyMy, JiMiTyiloumx (axTopiB i ToJepaHTHOCTI ysarajabHIOE
3aKOH ONTHMYMY: il KOXKHOTO €KOJIOTiuHOTO (haKTOpPy Mae JIUIIe MeBHI MexXi
MO3UTWBHOTO BILUIUBY Ha oprauismu (man. 28.2). CupusaTinBa AJid OpraHisMiB
MIEeBHOT'O BUAY iHTEHCUBHICTH BILJIMBY €KOJIOTiUYHOTO (paKTOPy Ma€ Ha3BY 30HU
onmumymy. ONTUMaIBPHUMHN YMOBaMM HacaMIepe] BBajKaiOTh TaKi, 3a AKHUX
OCOOMHU TIEeBHOTO BUIY B3aJUINAIOTh HaiOijbIlle HAIMAAKiB. 3 eHepreTHUHOl
TOYKU 30PY, ONTUMAJLHUMU € YMOBH, 32 AKWUX OPTraHi3M 3 HAWMEHIIIUMU BU-
TpaTaMu eHeprii 3gmaTHuil 36epiraTu 3BUUYHUMA AJIS HBOT'O PiBeHL OOMiHY peuo-
BUH, I0, Y CBOIO Uepry, 3abes3Ieuye HOoro iHTeHCUBHUUN PicT i PO3BUTOK.

IITo GinpIne iHTEHCWBHICTH Ail IIEBHOTO €KOJIOTiYHOTO (DAKTOPY BiAXWMJIATH-
MeThbCs BiJ OITHMMAaJILHOL B TOI uM iHINMHUII 6iK, TO OinbIle Oyae BupaskeHa HOro
IpUTHiYyBaJIbHA [Aif Ha OpraHisaMmu (30Ha npuzHiuenHns, abo necumymy). Ilpu-
THiYyBaJIbHA il IIEBHOT'O €KOJIOTiYHOro (haKTOpy YacTo 3aJeXKUTh Bif TOro, 3
SIKOI0 iIHTEHCUBHICTIO 1 B IKOMY IIO€IHAHHI OMHOYACHO AiATUMYTSH iHIIIi (haKTOpU
cepemoBHUINla MEITKaHHA (npuzadaemo: mpo e TBepPAUTh IPaBUJ0 B3AEMOIII eKo-
Joriuaux GaxTopisB). OTiKe, ONTUMYM i MexKi TOJepaHTHOCTI OpraHiaMiB IIeBHO-
TO0 BHUAY CTOCOBHO il Oymb-aKoro (haKTOpy MOMKYTHL 3CyBaTHCS y IIeBHUI OiK,
3aJIesKHO BiJ TOro, 3 AKOIO0 CUJIOIO 1 B AKOMY MOETHAHHI MilOTh iHIII YMHHUKH.

3HaueHHA iHTeHcuBHOCTI Aii exosoriumoro (axkTopy, 3a AKMMHU iCHYBAHHS
OpraHi3MiB CTae HEMOXKJIMBUM, HA3WBAIOTh BEPXHBOIO Ta HUKHBOIO MeKaMU
BUTPHUBAJIOCTi, a00 TOJIEPAHTHOCTI (KPUTUUYHI TOUKM MaKCUMyMYy U MiHiMmymy).
BigcraHpr MiK MeskaMH BUTPUBAJIOCTI BU3HAYAE €KONOZIYHY 6aleHMmMHicmb
neeénozo 6udy, To6TO niamaszoH iHTeHCMBHOCTI Aii ekojoriumoro gaxrtopy, y
SAKOMY MOJKJIVBE iCHyBaHHS TIIEBHOTO BUIY.

3anam’amaemo

AKLO opraHiaMm NeBHOro BMAY ONUHAKTLCS B YMOBAX, KONu gis ogHoro abo Kinb-
KOX eKOmoriyHnx hakTopiB MakCMManbHO HabMMXYETbLCA A0 BEPXHbOI ab0 HUXHbLOI
MeXi TONepaHTHOCTI, Ui yMOBM CTal0Tb NS HUX eKCcTpeMarnbHUMW. ICHYBaHHS B Takux
ymoBax notpebye 3Ha4YHMX BUTPAT EHEPreTUYHUX PECYPCIB.

IITupory exkoJoriuHy BaJIEHTHiCTHL OCOOMH IIEBHOT'O BUIY IITOAO IIEBHOT'O €KO-
JioriyHOro (PaKTOPy MO3HAUAIOTH IIPUCTABKOIO espu-. Tak, meciii HajexaTb 10
e8pUMepMHUX MEAPUH, OCKIJIBKH MOYKYTHb BUTPUMYBATH 3HAYHI KOJWBAHHA
remmepatrypu (6ausbko 80 °C: Big —50 °C mo + 35 °C). Hesaxri 6GesxpebeTHi
(meBHiI BUAM Try0OK, KijgbuaKiB) HajekaThb OO0 e8pubamuux opzamidmis, 060
MOXKYTb iCHYBaTHU Bij ImpubepeskHOI 30HU MO BEJUKUX INIMOWMH, BUTPUMYIOUU
3HAYHI KOJMBAHHA THUCKY. IIpeicTaBHMK PAKOMOMIOHMX — apTeMis HaJIeKUTD
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Man. 28.3. Insa eBpubGioHTHUX OpramHis-

miB (1) xapaKTepHa IWPOKa €KOJIOTiuHa

BAJIEHTHICTb, IJis1 CTeHOGioHTHHX (2) —
BY3bKa

aKTMBHICTb
opraHismis

JI0 e8puzaiuHHux 6udi6 (MOXKe BUTDU-
MyBaTH KOJIWBAHHS COJIOHOCTI BOAM
Big 5 %o mo 300 %o). Bugu, sgarui
iHTEHCMBHICTb 4ii pakTopy ~ “KUTH B IIMPOKOMY JialasoHi KOJH-
BaHb DPIBHOMAHITHUX eKOJOTiYHUX

min

¢akrTOpiB, HABUBAIOTH €6PUOIOHMHUMU.

BysbKy ekoJioriuny BaJIeHTHICTb, TOOTO HE3ZATHICTHP BUTPHMYBATH 3HAUHI
KOJIMBaHHSA II€BHOT'O €KOJIOTIUHOro (haKTOpy, IO3HAUAIOTH IIPUCTABKOIO CMEHO-
(HanmpuKJajz, CTeHOTEPMHi, cTeHOOaTHi, cTeHOMOTHI ToIo). CTeHoOiOHTHI BUIM
3maTHi icHyBaTu JiuIlle 3a 0iJbII-MeHII cTabiIbHUX YMOB C€PEeNOBHUIIa MEIITKaH-
Hs. [lo cTeHOGIOHTHUX OPraHi3MiB HaJIE}KaTh IIEBHI MEITKAHIII TPOIIIYHUX PeTi-
OHiB (AK-0T, MaJpPEIropoBi KopaJju), pi3HOMaHITHI ImapasuTy BHYTPIIIHiX opra-
HiB TBapuH (CTbOKKOBi UepBU, CHCYHHU, aCKapUIM TOII0), MEIIKAHIIi OKeaHiu-
HUX TInOuH, medep Toiro. CTeHo0iOHTHICTE 00MeKye MOIKJIMBOCTI PO3CEIeHH .
Omxe, €eKOJIOTiYHA BAJIEHTHICTh BUAY IIUPINA 3a MiHJWBIIIINX YMOB CepeIOBU-
mia #oro merrkauud (MaJja. 28.3).

Heomno3HauHicTh il IEBHOTO €KOJIOTiYHOTO (paKTOpy Ha pisHi (QyHKIIT
opramizmy. OnTuMyM AJid mepebiry OgHUWX TPOIECIiB JKUTTEMIATBHOCTI MOXKeE
OyTu mecuMyMoM s iHmux. Hanmpuriaanm, mpu 306iJbIIeHHI TeMmepaTypu
CEpPEeIOBUIIA iHTEHCUBHICTD (POTOCHHTE3Y 3pOCTATHUME IIIBUAINE, HidK iHTEHCHB-
HicTh AumxaHHA pocauHuU. Ilpy migBumenHi Temneparypu moHan +40 °C iarTen-
CUBHICTHL (DOTOCUHTE3Y Pi3KO BHUIKYETHCA, TOAL AK IHTEHCUBHICTH IUXaH-
Ha Moike 3pocratu (man. 28.4). Ilpu Temmeparypi moBiTpsa y miamasoxi
+40..445 °C y HOHKiIOTepPMHNX TBAPHH 3HAYHO 3POCTAE IHTEHCHBHICTHL IIPOIE-
ciB meTaboJ1izMy, ajie raJbMYy€EThCA PYXOBa aKTUBHICTD, IO MOKE CIPUUNHATU
CTaH TeIJIOBOI'O 3allileHiHHdA.

Ha Giosoriuny cucreMmy OZHOYACHO i€ He OOWH, a IMiJNI KOMILIEKC eKO0JIO-
rivaux (axkTopiB, AKi JO TOTO K B3aEMOMIIOTH MijK C0O00I0 (3aKOH CYKYITHOI il
MiTuepaix-Bayae). 3riqHo 3 HUM npodykmuericmy 6i002iYHOL cucmemu 8U3HA-
yaemuvcs iHmeHcugrnicmio 0ii He 00H020 YU 0eKiNbKOX OKPeMUX eKON0ZIYHUX
¢arxmopis, a 6Ci€10 IXHbOW CYKYNHICMIO.

3rigHo i3 3aKOHOM B3a€MOKoMIIeHcallii (pakTopie (chopmysioBas y 1930 p.
E. Probenb): gidcymuicmv abo Hecmaia 0eaKux eKoaozZivHUX axKmopie moduce
Oymu 1acmrKo680 KOMNEeHCOB8AHA 3a4 PAXYHOK iHWux nodionux ¢arxmopis. Tak,
HecTaua CBiTJa mig uac 3mificHeHHA (POTOCHHTE3Y MOKe OyTH YacTKOBO KOM-
neHcoBaHa HagiauimkoMm Kap6oH(IV) okxcuny (CO,). ¥V micuax, me 6ararto cro-
ayk CrpoHIifo (Sr), MOJIOCKH MOKYTb YAaCTKOBO 3aMiHIOBATH HUMH CIOJYKHU

Mau. 28.4. HeogHo3HauHicTh Ail IeBHOrO
eKoJIOTiuHOTO (haKTOpy Ha pisHi QyHKIIil
OpraHisdMy: 3aJIe;KHiCTh iHTEeHCHBHOCTI
dorocuHTE3y Ta AWXaHHA Big TeMiepa-
- v Typu cepepoBuina: 1 — dorTocuHTes; 2 —
10 0 10 20 30 40 50 80 AuxaHHA (3a60aHHsA: TOACHITE, K

3pOCTaHHS TeMIIepaTypu BILIWBAE Ha Iii

Temnepartypa, °C mporiecn)

iHTEHCUBHICTb
KUTTEMIANBHOCTI
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Kansmiro mix wac pocty myienab. IIpoTe B3aeMOKOMIIEHCAIliA €KOJOTiYHUX
daxToOpiB Mae meBHI MeXKi M KOJEH i3 KUTTEBO BaKJIUBUX (DAKTOPIiB HE MOKe
OyTu mOBHiCTIO 3aMiHeHuit Ha immwuii. Hampukian, HecTaua BOJIOTU TajJbMyBa-
THMe IIporec (OTOCUHTE3y, HABiTh 3a ONTUMAJILHOI IHTEHCUBHOCTI OCBiTJIEHHSA
it kornenrpanii CO, B armMocepi.

Knro4yoei mepmiHu ma noHsmmsi

3aKOHU: MiHIMYMYy, MiMITYIO4YNX PaKTOpiB, TONEPaAHTHOCTI, ONTUMYMY, CYKYMHOI Aii, B3ae-
MOKOMMEHcaLii eKonoriyHmx aktopis; NiMiTytoui (06MexyBanbHi) dhakTopu, ekonoriyHa
BallEHTHICTb BUAY, EBPU- Ta CTEHOBIOHTHI BMAMW.

1. Mpo wWo TBEPAMTb 3aKOH MiHiIMyMy? HAke Moro
npakTu4He 3Ha4vyeHHA? 2. Aki eKonoriyHi dakTopu
Ha3nBalTb NiMITYyIOUYUMKU (0OMeXxyBanbHUMK)? FAka IXHS ponb Y NOLUMPEHHI OpraHiamie?
3. CchopmyntonTe 3aKkoH NiMiTyounx dpakTopis. 4. [po Wo TBepANTb 3aKOH TONepaHTHOC-
Ti? 5. CchopmynionTe 3akoH onTumymy. LLlo Take mexi BUTpMBanocCTi (TonepaHTHOCTI)?
6. CxapaktepusyinTte 3akoH CykynHoi gii. 7. Ccopmynionte 3akoH B3aeMOKOMMNeHcauil
eKkonoriyHunx cpaktopis. fAka rioro GionoriyHa ocHoBa?

lNepesipre 3A06yTi 3HAHHS

AK Ha NpakTULi MOXHa BU3HAYUTM ONTUMArbHY 30HY Aii eKkonoriy-

lMomipkywite ;
HOro hakTopy Ha OpraHiamMu NeBHOro Buay?

§29. nONYAQUIi TA IXHi XAPAKTEPUCTUKU

IlIpuzadaiime, 1m0 xapakTepHO AJA IONYyNALifiHO-BUAOBOrO piBHA opranisamii 6io-
JoriuHmX cucteM. SIKi ocHOBHI MoJOKeHHA 6iosoriuHOl KOHIEMIIlil BUAY Ta CUHTETUU-
HOi Teopii eBomronii? Aki kpuTepii Bugy Bu 3uaere? Illo Take mosimopdizm?

ITonmynsanii Kk okpeMuii piBeHb opraHisairii 6ioJiorivuHMX cucTeM JOCITIiIMKyeE
IemexoJioria (guB. maj. 25.2).

[Monmynsamnia ax cTpPyKTypHO-(QyHKI[iOHATIbHA onuHHMIA Bumy. Ilpuzadaemo:
CUHTETUYHA TeOpPiA eBOJIIOIi] PO3TJIALae MOMYJIAIiI0 K eJIeMEHTapHY OIUHUITIO
eBoOILi1 (nomipkyiime yomy). Bug — 1e cyKynHicTh Oy aAIiil, 0COOMHU AKUX
CTAHOBJISITh MEBHY I'€HETHUYHY €IHIiCTh, OCKIJILKM MalOTh IOAi0OHUIT Habip reHe-
TuuHoi iHdopmarii. Ko:xen OiosoriuHuit BUI y IPOIIECi CBOrO iCTOPUYHOTO PO3-
BUTKY IPUCTOCOBYETHCA A0 IIEBHUX YMOB iCHYBaHHS, III0 BU3HAYUAE Ty YaCTUHY
Giocepu, AKY HacCeJIAOThL OCOOMHHU JAaHOT'O BUIY, — apeaJ. Baaemonmia ocobuu
BUJY 3 KOMILJIEKCOM EKOJIOTiYHMX (PaKTOPiB, XapaKTEePHUX MIJS CEpPeIOBUIIA
oro merrkaHHA (a0ioTUYHUX, GIOTMUYHUX, AaHTPOIIUYHUX), CTAHOBUTH MOTO €KOo-
N02IYHY xXapaKxmepucmukry.

YMoBU 15l iCHYBaHHA NPEACTAaBHUKIB BUAY Ha PiSHUX AIMAHKAX MOTO ape-
any Bigpissaiorsca. IIpo 1e TBepAWTH NpaBUIO reorpadivyHOro onTHMyMmy: Y
yenmpi 6u006020 apeany 3a36uxail ymosu 0as iCHY6aHHA 8U0Y onmumanbii, 00
nepugepii 6onu nozipuwiyromocs. Tox i ocobMHM, AKi MEIIKAOTh y MEeHTPi BUIO-
BOTO apeajy, MOKYTb 30BHI BimpisHATHCA Big ocodun 3 mepudepii. Hanpuxaan,
Oepesa myxHacTa, abo 0ija, y IIeHTpi BUAOBOTO apeajy IpeCcTaB/JIeHAa TUIOBUMU
IepeBoIoaiOHIMH (popMaMu, TOAlL AK Ha mepudepii — KyIIonogioHIMH.

OT:Ke, YyMOBHY, CIPUATINUBI /i iCHYBaHHS 0COOMH JaHOTO BUAY, Ha TEPUTO-
pii apeasy momupeni mozaiuno. Tomy AiJISHKM 3 PiBHOIO I'yCTOTOIO HACeJEeHHS
31e0iJIbIIIOro pPo3AijieHl AiJIgHKaMM, Oe HPeACTaBHMKM BUAY B3araji He Tpa-
Oaa0TbcA. Tak GOPMYIOTHCS IIOMYJIAIT.

?@ Ilonynayia (Big nat. nonyaioc — HapoJ, HaceJIeHHs) — Ile CYKYIIHICTh 0co-
W OuH BUIY, IKi TPUBAJIUU Uac MEIIKAIOTh y HMeBHiil yacTuHi Horo apeasy,
YACTKOBO UM MOBHICTIO i30J1bOBaHO BiJ iHHIMX MOAIOHMX CYKYIIHOCTEH OCOOMH
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Maxa. 29.1. Bugu-xocmomnouitu (1) Ta Bumu-eHpge-
mikm (2): 1 — xocarka (a) moimmupeHa Maii:Ke B
ycbomy CBiToBOMY OKeaHi (6), BuA mpeacTaBIeHUH
fpararbMa HONYJIAIIAMU; 2 — OUUOK-I[YIIUK YOPHO-
piueHchKuit — enaemik Kpumy, merkae juiiie Ha
KOpoTKi#l minmauii piukm YopHa; Bum mepedyBae
mijJ 3arpo30i0 3HUKHEHHSA, TOMY HOT0 3aHECEHO [0
Mixuaponmoi YepBoHOI KHUTU

OBOTO X BUJAY, 1 XapakTepusylTbcsa neBHuM reHodouzom. Ilomymamisa — me
ocobyimBa (popMma icHyBaHHS BHUAY, sIKa (PYHKI[IOHYE y IIPHPOIL AK 0co0amBa
GioJsioriuHa cucrema.

Bunu opramismiB i3 mmpokmM apeasioM MOXKYTh CKJAaJaTHUCh i3 COTEHb i
THUCSY MONYJIAill, a BUAN-HAEeMiKN MOXKYTb OyTH IIPeACTABJIEHI JIMIIe OHIi€I0
nonyasaiieio (maa. 29.1).

Uikaso 3Hamu |

Tepmin «nonynsuia» sanponoHysas 1903 poKy AaTCbKUI y4eHui
B. NoraHceH (man. 29.2) Ansa no3HayeHHs reHeTUYHO Pi3HOpPIAHOro
yrpynoBaHHA ocobvH OAHOro BUAY Ha NpOTUBAry reHeTUYHO OfHO-
PiZHMM YMCTMM MiHiaM (npu2adalime, WO HAa3UBaKTb YNCTUMU MiHi-
amMm).

Maux. 29.2. Bimbreasm Jlrogsir Morancen (1857-1927) — marcbruit
OioJior, 3aTIpOTIOHYBAaB TepMiHu «monyaArisa» (1903), «reH», «reHo-
TUI», «penorum» (1909)

Crymiss BiZOKpeMIeHOCTI TOMyaAAIiil IIeBHOTO BU/IY. 34 HAABHOCTI 3HAUHUX
reorpa®ivyHMX TMEePeITKo/] MOMyasaIlii MoKYyTh OyTH MaiisKe OBHICTIO BioKpeM-
JIeHi ogHa Bij omHOI (HAOpPUKJAJ, HOMyJAIlii pub 3 pisHUX 03ep). SAKIINo Tepu-
TOpiA, AKY 3aimae Bui, OiJIbII-MEHII OJHOPifHA, TO Me)Ki MK OKpeMuUMH
TMONYJAAIiAMU BUPaKeHi HeUiTKo (momyJaAiii rpmsyHiB, Hampukjajn 6abakis,
0 MEITKAI0Th y cTemax i mycrensx) (maj. 29.3).

HeuitkuMy MoKyTb OyTH MeKi I MidK OKpeMUMU IONYJIAIIAMY MirpyoOuYnx
BuaiB. Hampukianm, ocoOMHM HeBHUX BUIIB JKYKiB, MeTeJIMKiB, KJIOMIiB TOIIO,
AKI BUUINJIKN 3 sS€IIb B OGHIM MiCIIEBOCTi, Y mepiof MacoBOTO PO3MHOMKEHHS

SO BT O e v s
‘e e X . aJ. .3.
(20 o® \ !o Oo - O"\ 0o © :.god T CrymiHb
| OO OOO I OO 110 5000 OOO' BiZmoxpemieHOCTI
09 o | 10° C:1 O g { DLACKDPEMJIEHO
:oooo o' .‘O OOO O.}oOo 000'. IOy JTATi:
‘o oooOE O 00 Q! '0 collo0 oo o; (1~ gitko
% %o - ' o © O/ \"~00 bo (po o BimmeskoBawHi;
\ o 9 \ O LA (o] O,r' o O/ 2 — 4acTKOBO
1 %8 _ L. ‘-..,_?____a‘ 2 el TIepeKPUBAIOTHCA
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Maux. 29.4. 1. MeTtenuk ganaiga xpusunn sgatuuit 3 reputopii Typeuunnu uepes Yopue
mope 3aJiitatu y Kpum, mpore mMOCTiHHMX MONYJaAIifl TaM He YTBOPIOE, OCKiJIbKU B
yMOBaxX YKpaiHum po3MHOKyBaTucA HesmarTHuil. [HIIi Buam MmerenukiB-maHain (2) Ha-
MPUKiHIII cepnHA MacoBo MirpyoTh 3 miBgus Kaunamm uepes CIITA g0 meHTpaJbHOL
Mexkcuku (3)

MOXKYTb JOJATH AECATKU ¥ COTHI KijJomMeTpiB i amimryBaTuch 3 ocobMHaAMu 3
iHmux momyaAmnii (maua. 29.4).

Ocobausocti (GyHKmioHyBaHHA monyaamiii. MYHKIIOHYyBaHHS BUIY SK
mijicHOl iHTerpoBaHoi 0ioJioriuHOI cucTeMmu 3a0e3meuyeThCA IIOCTIHHMMUN abo
eMiBoqUUHNME MirpamisiMu ocoOOMH 3 OJHUX MOMYJIANii mo immux (Maj. 29.5).
TpuBasia BifcyTHiCTH 3B’SI3KiB MiK OKpeMUMM MOMYJSIiAMU OJHOTO BUIY i3
YacoM MOJKe CTaTH! IIepelyMOBOI0 BUJOYTBOPEHHS BHACJiJOK IIOCTYIIOBUX 3MiH
iXHBOTO TreHO(OHAY abo MOp@OJOriYHMX O3HAK BuAy. Hampukaazn, y 3aiilis
O0inux 3 miBocTpoBa fIMaj MOBMKMHA CJIINIOl KUINIKK BABiui OisbIna, HidK y MeIr-
KaHI[iB ypaJbcbKoro Jiicocremny. [le moscHIOIOTL PO30isKHOCTAMMY Y CKJIami 13Ki
WX TBapWH, 30KpeMa BMiCTOM IpyOmMX KOPMiB.

IcHyBaHHA OCOOMH OAHOTO BHIY B Pi3HMX yMOBaX MOBKiJJISA 3yMOBJIIOE i
meBHi BigminHocTi B GioJiorii mpeacTaBHUKIB pisumx momyadAniii. Hanpukian,
000pu, AKi OceJAThCA HAa HerIMOOKHX piukax, OyoyrOTh Ipedti, 1o IigTpu-
MYIOTh piBeHb Bogu. lle moiiminye Mo:KJIMBOCTI iXHBOro KuBJeHHsA. Ha 60J0-
Tax 000pu OyAYIOTH XaTHUHKH 1 IPOKJIALal0Th CUCTeMYy KaHAaJIiB, gKi 3a0e3meuy-
oTh iM moctymn go iki. BoOpwm, 1[0 MEIIKAaOTh Ha INIMOOKUX PiuKax, PUIOTH
HOpHU Ha cXuJax Geperis.

IMoxazuukm, SKi XapaxTepusyTh cTaH nonyndinii. KoxkHa monyndiia Mae
IIEBHY YUCENbHiCMb, TOOTO CKJIATAETHCA 3 IIEBHOr0 urcjaa ocobun. Minimanb-
Ha dummesdamua nonynayia — HaliMeHmle uyuciao i ocobuH, sSKe 34aTHe
3a0e3IeUNTH iCHYBaHHA MOMYJAIlil IPOTAroM OaraThbox IIOKOJiHb. KokHa
monynAnia saMae neény naowy adbo o6’em (nyia nomynaniit rizpobionTis abo
MENIKAaHI[iB I'PYHTY) B €KOCHUCTEMI.

I'ycmoma nonynayii BUSHAUYAETHCA CEPEIHIM UMCIOM OCOOUH, IO IPUIIAJae
Ha OSWHUITIO ILJIOIi abo 06’eMy, AKMI BOoHA 3aliMae. 3 yCiX HMOTPiOHMX UMHHU-
KiB HaBKOJIMIIIHLOT'O CEPENOBUINA, iHTEHCHUBHICTh il SKMX HAMOiJbIIe Bigxu-
JSEThCA BiJl ONTHUMAJBHOI, TI'YCTOTY IIONYJAIil NEeBHOrO BHUIY HacaMIlepen
BU3HAUATUMe TOI, AKMU BIJIMBaE Ha Halypasausiiry cragiio (dpasy) po3BUTKY

oprasiamy.

Maua. 29.5. Mirpaiii ocobun mes-
HOTO BUAY 3 OfHiel momysaArii mo
iHmoi 3abesmeuyroTh OOMiH TeHe-

TUYHUM MaTepiajoMm, 3aBAAKH ! / \ \\
yoMy ixHi#i reHo(OHH Aemasi crae /
noaibHimum ,‘ !
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Hapodxicyeanicmes — yncao ocoOMH momynadAnii, AKi Hapoguiauca 3a OTUHU-
1o yacy (HampukJan, 3a Ao0y, MicAllb, PiK TOIIO); cMepmHicms — YUCIO OCO-
OuH, AKi T'MHYTH 3a Ieii caMuii yac.

Pizauna misk HapoiyKyBaHICTIO I CMEPTHICTIO CTAHOBUTH npupicm nonyans-
yii. SIkmo piBeHb HAPOAIKYBAHOCTi IlepeBUIIlyBaTUMe DiBeHb CMEPTHOCTi, IIpU-
pict momyasIii Oyle MOSUTHMBHUM, AKINO HaBMaku — HeratruBHuM. ITumoma
6iomaca nonynayii — me Maca ocOOMH MOMyJAIil, 1110 IpUIafae Ha OLMHUITIO
mroni a6o 06’emy. PospaxyHKu IPOBOAATH HA Macy »KUBOI ab0 CyXO0i pe4OBUHMU.
IIpodyxruyiero nonynauyii HasuBaloTh O6iomacy, cTBOpeHy 3a oxumHUI0 dacy. Ii
BU3HAYAIOTh AK CYKYIIHICTh HPUPOCTiB OiomMacu ycix ocOOMH 3a HmEeBHUIM IIPO-
MiXXOK 4yacy, BKJIIOUHO i3 3arubJuMM Ta eJiMiHOBAHUMMU. ¥ BEJIUUYNHY IPOAYK-
mii TaKOK BKJIIOYAIOTH MacCy YTBOPEHUX CIIOP, HACIHWH, ILJIOAiB, HOBOHAPOKe-
HUX 0COOMH, IPUIKUTTEBUX BUIIJIEHBb TOINO. BelInumHy OPOAYKIIii CIiBBigHO-
CATH [0 OAWHMUIIL ILJIOIi abo 00’eMy, AKi 3aliMae IIOMyJIAIis (I-CI‘/Mz, RI‘/M3).

Knro4oei mepmiHu ma noHsmmsi

€KOMoriyHa xapakTepuctunka Bugy, npaBsuno reorpadiyHoro onTuMymy, MiHiManbHa XuT-
TesgaTHa nonynauia.

lNepesBipre 3A06yTi 3HQHHS 1. Yomy Bupg icHye y Burnagi CI/ICTeMVIlI'IOI'IyJ'IFlLLiI‘/'I?

2. Mpo wo TBEPAMTL NPaBUO reorpadiyHoOro onTu-
Mymy? 3. Akum Moxe ByTu CTyniHb BiGOKPEMIEHOCTi Nonynauii nesHoro Buay? Big yoro
BiH 3anexuTb? 4. lLlo mMaTe Ha yBasi nig MiHIManNbHOK XWUTTE3ZATHOK MNONynsuien?
5. Aki nokasHMKN xapakTepunsyTb CTaH nonynauii?

. _ . < . ooy
I'IOMlpKyMTe l-‘|0My OeMeKOsOorito BUOKpeMIieHO B OKpeMnn po3ain ekonorii «

§30. OCOBAMBOCTI CTPYKTYPU NONYASL,A: MPOCTOPOBA, BIKOBA,
CTATEBA

IIpuzadaiime, aki exkosioriuni (axTOpyM BBa'KAIOTH pecypcaMu, a fAKi — ymoBaMu
icuyBaHHA. SIKi opraHisamu Hase:xaTh g0 rereporomuux? Illo Take manmikcia? IIpo 1o
TBEPAUTH 3aKOH pOSHJ;eI'IJIeHHﬁ?

Koxkna momynamnia xapaKTepusyeThbCsA IIEBHOIO CTPYKTYPOIO: IPOCTOPOBOIO,
BiKOBOIO, CTaTeBOI0, T'€HETHUUYHOIO, eTOoJIoTiyHOoio. CTpyKTypa mIomyadAllii mae
amalTUBHUI XapaKTep, OCKiJIbKM € HACJAiJKOM B3a€EMOIil 0COOMH BUIY 3 KOMII-
JEeKCOM YyCix eKoJIoriuHMX (haKTOPiB CEpemoBUINA MeITKaHHsA. BOHA IIEBHOIO
Miporo AuHaMiuHa: 3MiHa yMOB JOBKiJIJIA cOpuumHAE M BigmoBigHi 11 3MiHU.
JduHaMiuHiCTh CTPYKTYpPU HONYJIAIII fae 3MOry HaWIIOBHiIIIe BUKOPHUCTOBYBAaTH
pecypcu cepemoBUINA MEITKaHHA.

IIpocTropoBa, ab0 TepuTopiaidbHa, CTPYKTYypa Imomyiadiii. Byas-aka momyssa-
mid s3aBXKaM OiJBII-MEHII TiCHO MHOB’A3aHa 3 HEeBHOIO Tepurtopieo. OcCKiJIbKM
KO’KHaA TEePUTOPiA MOKe IIPOTOAYyBaATH JIWIIE IIeBHE UMCJO0 OCOOWH, TO ITOBHOTA
BUKOPHCTAHHA HASIBHUX PECYPCiB 3aJIeKUTh HE TiJBKM BiJ 3arajbHOI UMCEJIb-
HOCTI momyJAImii, aje I BiJ xapaKTepy pos3MileHHs ii 0COOMH y IIPOCTOPi.

Posmozis ocobuu y mpocTopi Moske OyTu: BUIIaJKOBUM, PiBHOMIpHUM i Tpy-
moBuM (MaJ. 30.1). Bunadkosuil po3nodis 3a3BUYAM CIIOCTEPITAIOTh TOMi, KOJIU
cepesoBUIIE MEITKAaHHSA JOCUTHh HEOMHOPifHEe, a OpraHisMu He 00’ THYIOTHCS B
rpynu. Pignomipuuii (abo dugysuuil) posnodis 3a3Budyail OyBae Tam, Je Mix
ocoOmHaAMM CuUJbHA KOHKYPEHIIisT abo iHImi aHTaroHicTmuHi Bimmocuuu. ¥ pasi
2pyno80zo (nasmucmozo) po3nodiay ocoOuH TOMYJAIiA 3acessie IPOCTip HepiB-
HOMIpHO, 3aJIMIINaiOuX BiJIbHI Miclis, HeIpUIaTHI AaA KUTTA i1 ocoOuH.
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Maxa. 30.1. Tunu posmozminy ocobuH y Mexkax momyadArnii: 1 — piBHomipue (mudysue),

HAIPUKJAJL OCeJIeHHA 06araToIeTHHKOBOI'O YepBa IiCKOMKMJAa Ha MOPCBHKill JriTopaJi;

2 — BUNAJKOBe, HAIPUKJIAJ MilllaHWIi Jic; 3 — rpynoBe (IJISAMKCTE), HAIIPUKJIA YTBO-
peuHs TabyHiB pub

Tun posmomiay ocobmH HOMyJaAIllii BU3HAUa€e pPiBeHb BHYTPIITHBOBUIOBOL
KOHKYPeHIIil Ta HMOBiIpHiCTh BHYTPiIIIITHbOIMOMYJIAIIMHNX KOHTAKTiB (BiZ dYoro
3aJIEKUTh e(DEKTUBHICTH PO3MHOMKEHHS).

3a xXapaKTepoM BHUKOPHCTAHHS TEPUTOPii momyadallii TBapuH IijaATH Ha OCi-
Jai, KouoBi Ta wmirpyioui (mama. 30.2).
ITonynanii ociaux eudie (Hasedimo
OIPUKJIAAN) TPUBAJINI Yac MEIIKAIOTh Ha
onHil i Titn camiit Tepuropii. Ilomynsiii
Kouwoéux 6udié BiJHOCHO HeIAJIEKO
HePEeMiIyoThCSa ¥ MOIMTyKaxX iKi, Micib
PO3SMHOKEHHS, 3UMiBJIi TOIO (Hasedimov
npurigagu). Ilonynanii  mizpyrouwux
6udié 3OiliCHIOITL 3aKOHOMIpHI 3MiHUM
Micob icHyYBaHHS, 3HAYHO BiJgoKpeM.Je-
HUX npocTopoBo. Mirparmii, Ak i KouiB-
JIi, 4acTO COIPUYNHEHi Ce30HHUMU 3MiHa-
MU yMOB i 3QiMiCHIOIOTHCA 3a3BUUYAll 3a
BU3HAUEHUMY MapIIpyTaMU.

BikoBa cTpykTypa momyaAiii BusHa-
YaeThCA CHiBBiZHONIEHHAM KiJbKOCTi
0COOMH Pi3HMX BiKOBUX Tpym. AMepu-
KaHCbKUIT ekoJior A. Bomenxeiimep Bui-
JUB TPU OCHOBHIi (hidiosoriumi mepiogm

Maxa. 30.2. Mirpamii Ta KouiBii TBapuu:
1 — maaxu ociHHBOI Mirparii sxypaBid ci-
poro: SAK BecHAHi, Tak If ocimui Mirparii
nraxiB BigGyBaroTbCca OisbI abo MeHIN cTa-
JUMU ILJISXaMt; 2 — Iepel KOUiBJIel0 BOBKU
sbupaioTbea y 3rpai; Ha Bimminy Bim mirpa-
il ITaxiB BOHM IIepeMiIllyIOThCS HE 3a CTa-
JUMU MapHIpyTaM¥, a B3aJIe’KHO BiX yMOB
IOBKinia (HampukJjaajg, Hectadi 13xi)
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0COOMH MONyJIAILii: IepeapenpoJyKTUBHUM, PEIPOAYKTUBHUN i IIOCTPEIPOAYK-
TUBHUH. IXHS TpuBaJicTh MOXKe OyTH pPi3HOIO: TaK, B OJHOPIiUHMX TpaB, Oara-
ThOX BHIiB KOMAaX i KJIIIiB 3gaTHIiCTh O PO3SMHOKEHHS HACTAE ByKe HA IIEPIIO-
My portii xkuTtda. HatoMmicTh cTareBa 3pijicTh TepeBHUX POCJUH i BEJIMKUX Xpe-
OeTHMX TBapWH MOXKe HacTaBaTH IIi3HO: HAIIPUKJAJ, COCHA 3BHMYAMHA IIOYMHAE
posMHOMKyBaTuca Ha 12—14-my porii :xkuTTd, pubda 6iayra — ma 12-18-my.

3asBuuail y momyasaiii, 1o mepedbyBae y CIPUATIUBUX YMOBaX, € IPeICTaB-
HUKHU BCiX BiKoBux rpyn. BoHu 3a0e3meuyioTh OifTPUMaHHSI HOPMAJBLHOT'O PiB-
HSA YHCEJBHOCTI Ta I'yCTOTH 0CcOoOMH. IKIO Taki cIiBBigHOIIEHHSA OYAYTEL IIOPY-
IeHi uepes CKOPOUYeHHA UYMCeJbHOCTI 0COOUH IepeapenpoyKTUBHOTO Ta PEIPo-
IYKTHUBHOTO BiKY, Ile MOKe IIPU3BECTU M0 Jerpajalrii momyasarii.

Kounu crareBa 3pijsicTh 0coOMHM HacTae MMidHO i 3JaTHICTL 1O caMOBiITBOpPEH-
Hs He3HauHa (KUTH, oceTpHu, ¢opesb, Keap JHiBaHCHLKHI, cOocHa cuOipchbKa,
JKeHbIIIeHb, 303YyJIMHIII TOI0), iIHTEeHCUBHA €KCILIyaTallis IMOMYJIAIil JIOINHOI0
3 BUJIYUEHHSAM 3HaAuHOI OioMacu MOKe IIPM3BeCTH OO0 iXHBOI gerpagairii. Taki
HONyJIAIil HafbiJbII YyTANBI 0 BTpaT O0COOMH 3 I'PYI MOJOAUX i CcTaTEeBO3Pi-
JUX OCOOWH.

Crarera cTpyKTypa MOIYyaAIil BUBHAYAETHCA CITiBBiTHOIIIEHHAM OCOOUH Pi3-
Hux crareit (1 : 1, 1 : 2 Tomio). TeopeTuuHo B MOOYJAAIIAX PO3AiJIHLHOCTATEBUX
opraHiamiB cmiBBigHOIIIeHHA cTaTeil Mae ctaHoBuTu 1 : 1 (Mmaja. 30.3). Ase BHa-
CJIiTOK PiBHOI KUTTE3TATHOCTI OCOOMH Ti€l UM iHIMOI cTaTi Take CIiBBimHOIIIEH-
HA MOJKe BiIXUJIATHCH AK B OAWH, TaK i B iHIINi OGiK.

/I3 X Y Man. 30.3. ¥V momyxadaIiisgx opraHismiB, cTaTh
X XX Xy AKUX BUSHAYAETHCSA B MOMEHT Sal'I:TIi,Z[He‘HHﬂ,
CIIiBBiHOIIIEHHS caMIIiB i caMOK, 3rigHO i3 3a-

X XX XY KOHOM DOBIIeIJeHHs, Mae cranoBuT: 1 : 1

?p Ilpuzadaemo: rosoBHA TpUUYMHA AUGEPEHIIi0BAHOI CMEPTHOCTI caMIliB i
caMOK — 0COGJMBOCTI iIXHbOTO TeHoMa. MeHII :KUTTE3TaTHUMU 3a3BUYA
€ 0COOMHU TreTeporaMeTHOI cTaTi, OCKiJIbKM y iXHBOMY (DEHOTHHi uacTiimie
MOJKYTh IIPOABUTUCSA JeTaJabHi a00 HalliBJIeTaJIbHI pelecuBHi ajei, posmiieHi
B CTAT€BUX XPOMOCOMAX.

Bucoka rycrora nmonyadAiii 3abesneuye i BHCOKiI TeMIN PO3MHOKEHHS, TOML
AK 3a HUBBKOI I'YCTOTH IIOMYJIAILil 0cOOMHAM IIPOTUJIEKHOL CTaTi JOCUTL BAYKKO
3HAUTU OfHe oxHOro. Hampukiand, CTYIIiHb eKCcIlJyaTarii CMHiX KHUTiB y CBiTO-
BOMY MaciiuTabi Oyjia TaxkoOi iHTEHCHMBHOIO, IO MHOIYJIAINil WX TBApWUH HUHI
IpeacTaBJieHl AysKe pospimxenumu tabynamu. CTBopmacsa CHUTyallis, 3a SKOI
caMIIM i caMKaM CTaJIo BAXKKO 3HAXOIUTH OJHE OJHOI0. YHACJiJOK IIHOT'0 CIIO-
CTEpITaloTh CTiliKe 3HMMKEHHA y MOMYJAIIAX YaCTKY BATiTHUX CaMOK. 3a AysKe
HUB3BbKOI I'yCTOTH MOMYJIAIill y 6ararbox BUAIB XpeOeTHUX TBAPUH 3HUKAE CTHU-
MYJI IO ITapyBaHHA.

Knro4yoei mepmiHuU ma noHsasmmsi

OCini, KOYOoBI Ta Mirpytodi nonynsii.

1. Yum BU3HaAYaeTbCA NPOCTOPOBa CTPYKTypa nony-
nauii? Akoto BoHa Moxe bytn? 2. Aki BUAINATb
TUNM NONYNALIA TBApUH 3a XapakTepoM BUKOpuUCTaHHsS TepuTopii? 3. Lo coboto cTaHo-
BWUTb BiKOBa CTPYKTypa nonynauii? 4. Yim Bu3HavyaeTbCa cTateBa CTPyKTypa nonynauin?

lepesipTe 3A006yTi 3HQHHS

Y yomy nonsirae GionoriyHe 3Ha4YeHHs1 SBULLA CTAaTEBOro AMMOp-

lTomipkywvTe chiamy?
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§31. OCOBAMBOCTI CTPYKTYPU MONYASLN: ETOAOTIYHA, TEHETUMHA

Ilpuzadaiime, AKi Bu 3HaeTe cTpyKTypu nomnynaaniii. Illo Take reHom, reHoTUI, Te-
Hooua? AKi mpomecu HalexaTh 40 MiKPOeBOMIOMiMHNX? JIKYy MiHIMBICTHL HA3MBAIOTH
KOMOiHATUBHOIO?

Eromoriuna cTpykTypa MOTYJAIiNl TBapUH — IIe CHCTEMAa B3a€EMOBiHOCUH
Mix i1 ocoOmHaMM, I1T0 TPOABIAETHCA B 0COOJIMBOCTAX IXHBOI MoBeAiHKU. [Ipu-
2adaemo: emonozia (Bif rpeil. emoc — XapaxkTep) — HayKa mpo Giosoriumi ocwo-
BU IOBEIiHKU TBapWH.

OcobuHaM pisHMX BUIIB HPUTAMAHHUI IIOOAMHOKHUII ab0 I'PYIIOBUIl CIOCiO
JKUTTA. 3a MOOTUHOKOTO CIOCO0Y KUTTS OCOOMHU TMOMYJIAIil GiabII-MeHII Bi-
OKpeMJIeHi ITPOCTOPOBO i 30MpaloThCcA I'PyHaMu JIUINE Ha IIepios] pO3SMHOMKEHHS
(TeTepyKHu, KauKa-KPUKeHb TOINo). I'pymoBMil cmoci®é KMTTA IIOB’SI3aHUU 3
YTBOPEHHAM TMOCTiHUX T'PYI: POAMH, KOJIOHi, TabyHiB, 3rpaii Toio. BigHocHo
HEUYWCJIeHHI BHYTPIiMIHBOIIONYJIAIIAHI yIPyIIOBaAaHHA OCOOWH, AKi IPOKMUBAIOTH
Ha oOmeskeHil TepuTopii, HasuBawTb demamu. Ha BigMminy Big momymmarii,
IeMH iCHYIOTh HeTpUBAJIMII Yac (3a3BUUAl IIPOTATOM KiJIBKOX IIOKOJiHB).

PogyHHMI CIOCIO KMTTH IIiICUJIIOE 3B A3KHN Mid OaTbKaMU Ta HAIATKAMU.
Poduna — rpyna ocobuH, y sIKifi 0aTbKM MEIIKAaOTh PasoM 3 AiThbMHU i MiKJIy-
IOThCS IIPO HUX (HAIPUKJAL, ¥ TUT'PiB MOJIOAI OCOOMHY TPUMAIOThCA Oijisd MaTe-
pi mo 2—-3 pokie; mazn. 31.1, 1). OcobiMBUM THIIOM POAWH € npaid — CTifiKa
rpyna 3 6-12 (spigka — mo 20) ocobuH y momyJaAIlifgx JeBa. 3asBuUUaul IIpams
CKJIAIAa€ThCSA 3 OJHOTO BEJIMKOIO CaMIlA Ta KiJIbKOX CaMOK 3 iXHiMmu Halagka-
mu (mai. 31.1, 2). IIpukaan poguH 0COGJIUBOTO TUITY — CYCIIiJIbHI KoMaxu (Tep-
MiTH, MypaIlIku, MeIoHOCHa OmsKoja, I:KMeJi, cycmijbHi ocu; maJja. 35.1, 3).
Y ixHixX THi3gax MeIIKalmTbh 0COOMHHU Pi3HUX IIOKOJIiHb, AKi BigpisHAOTHCS 3a
O0yZoBOIO Ta MYHKI[IAMU, YTBOPIOIOYU KACMU.

Kononii meapun — 1e CKyIUYeHHA OCOOMH OJHOTO BULY, AKi OCeIsAI0THCA
pasom (Oeperosa JilacTiBKa, IUKUI KPiJb, 0ab0aku, MedKi puiodi ocu ToII0) (MaJi.
31.2, 1). Kosonii MoXKyTh OyTu OiJIBIII-MEHINI IOCTiHHMMU ab0 K BUHUKATU
Jullle Ha TEeBHUII yac, HAIIPUKJIAJL Ha Iepiog posMHOKeHHs. Kosomii TBapuu
MOXKYTh YTBOPIOBATHCHA i BHACIIOK OPpYHBKYBaHHSA (I'yOKM, IO KUIITKOBO-
MOPOKHUHHUX ToIo) (Maua. 31.2, 2).

32pai — THMYACOBi PyXOMi yIpyIIOBaHHSA TBapUH, AKi BUHUKAIOTH AJIS CIIiJIb-
HUX Mirpariiii, momykis iski Tormo (capana, pubu, ropo6iii, BOBKHU Ta iH.). IcHy-
BAHHSA MOOYJIAIIl Y BUIIAAI CUCTEMH 3rpail IOJErITye BUKOHAHHS BaKJIUBUX
GYHKIIIA y :KUTTI BUAY: 3aXUCT BiJ BOPOTriB, MOHMIYK I:Ki, mirpamnii. ¥V srpaax
YacTo € BOXKaKM, abo Jimepm, — HaIOiJbII mocBigueHi ocoOMHM, AKi MaOTh

Mauxn. 31.1. T'pynoBuii cmoci6 :kKuTTss y TBapuu: 1 — poamHa TUTDPiB: MaTu Ta ii Ha-
magKu; 2 — mpaig JgeBiB; 3 — poauHa MeISOHOCHOI OmKonu (3a80aHHsA: IpUragaiTe
nudepeHIliamio y MegoHOCHOI OA KON IIIOJ0 KacT i craTeii)
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Maua. 31.2. Kosonii TBapun: 1 — ocesieHHsA 0eperosol jacTiBKu; 2 — KOJOHII MOPChKUX
rigpoigamx moaimiB poxy O6esisi BUHUKAIOTH YHACHILOK GPDYHBKYBAHHSA: HOBI 0COOMHM
Ipu IbOMY 30€piraioTh 3B’I30K 3 IHIIMMU OCOOMHAMU KOJIOHIiI

iHOUBiAyas bHI HABUYKH IOIIYKY B3PYUYHHUX
MicIlb TPOKMBAHHSA, CIOCO0IB 3axXWCTy, B3Iifi-
cHeHHs Mirpamnii (mana. 31.3).

Tabynu — criiikimii # TpuBaxini o6’egHaAHHA
TBApWH NOPiBHSHO 3i 3rpagaMu (HaIpUKJIAI, Y
IWKUX KOHeit). ¥ TabyHi MOXKYTh OYTU POIUHU
a00 BiKOBi rpynmu, ycepeaunHi AKUX BigOyBaOTh-
cA TicHINII KOHTAKTY IIOPiBHAHO 3 IIPEJCTaBHU-
KaMu iHIIUX moAiOHUX rpyi. 3asBudaii y Tady-
Hi € Jigep, AKUil CBOEIO IMOBEZiHKOIO BU3HAUAE
HaANpAMOK IlepeMimieHp TabyHa, peakiii Ha
Hebes3IeKy, MOIITYKHY MiCIlb KMBJIEHHA Ta Bigmo-
YUHKY TOIIIO.

I'enetuuHa cTpykTrypa momynasuiii. Bu Bixe
3HAETe, 10 BCi 0COOMHU OAHOTO BUAY MAIOTh IIO-
nioHumit Habip remis. AJie pisHi momyssiil OgHOTO BUAY BiAPiSHATHUMYTHCS MixK
co00I0 He JINIIEe YaCTOTOI 3yCTPIvaJIbHOCTI (KOHIIEHTPAI[I€I0) PI3HUX aJIeJIbHUX
TeHiB Ta iXHiX moeaHaHb (UACTKOIO I'OMO- Ta I'eTePO3UrorT), a ¥ ixHimMm Habopom.

Konmma momynArmis He Mo)Ke BMicTHTH B co0i yci MoskJjamBi aJsemi Ta ixmi
KoMmOiHalii, mpuTaMaHHi IeBHOMY BUIY OpraHismiB y misomy. Tomy pisHi momy-
JALIII OJHOTr0 BUAY 3aBMKAN BiAPiSHATUMYThCA 3a UMY IOKasHUKaMU. OCKiIb-
KU OKpeMa MOIYJAIid MiCTUTh JUIlle YaCTUHY reHOGOHAY BUAY, 11 MOKHa BBa-
JKaTW He TiJBKUW CTPYKTYPHO-(PYHKIIOHAJHHOIO, & W T€HETUUYHOKI OJWHUIIEIO
BULY.

?A Ilpuzadaemo: CyKyIHICTD yCixX reHiB Ta iXHiX ajesiB 0COOMH IIeBHOI MOMIY-
aanii abo BUAY HA3UBAIOTH 2eHOGOHOom. 3MiHM TeHODOHAY MOMYJIAIil
COPUYMHIOIOTh: MYTAL[iMHUE mpollec, BigcyTHicTs abo0 oOMesKkeHiCTh BiJIbHOTO
cxperntyBaHHA (i30y1411i4), Apeiid reHiB, iHTeHcUBHI Mirpaiiii ocodun 3 pisHUMU
MOETHAHHAMY aJIeJIiB 3 MOMYJIAIlil B MONYJAIiI0, 3MiHM YMCEJIbHOCTI (IIOIIyJIs-
mifiHi xBuUJIi) ToOIIIO.
Tenogonn momynsamii gopmMyeThca Iifi BOJIMBOM PiBHMX YMHHUKIB IPOTH-

Mau. 31.3. Boskak srpai BOBKiB
arpecuBHOIO IIOBEAiHKOIO IIij-
TBEPKY€E CBill cTaryc Jigepa

JKUTTE3TATHICTL 0coOMH. SIKIMO cTaHM O3HAK, AKi BOHM BU3HAYAIOTh, BUSIBJIA-
IOTHCA CIPUATIUBUMHU UM HEHTPAJBbHUMH, TO ¥ 0COOMH — IXHiX HOCiiB — GijbIie
IIaHCIB BUJKUTH i ImepenaTu y cuagok Hamanakam. lle moxke 3abesmeuyBaTtu i3
YyacoM 3POCTaHHA IXHBOI KOHIIEHTpAIil B momyJasaiii. Ko K aJjeji BUSABJIA-
I0ThCA MIKigmuBuUMU (JIeTaybHi Ta cy6ierasbHi), To BinOyBaeTbca eniminayisn
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(Bim Jsatr. esimino — BumasAp) — 3arubesib iXHiIX HOCIiB. ¥ TeTepo3UTOTHOMY
CTaHi Taki perecuBHiI MyTallii He IIPOSABIAAIOTHECA Y (DEHOTHIIL, a OTKe, He BIJIN-
BAaIOTh HA KUTTE3NATHICTHL OCOOMH.

VHacaiToK cxXpellyBaHb MiK c000I0 TeTepO3UTOTHUX OCOOMH 3a TAKHUMU
MyTalisiMK{ BOHM MOJKYTH IIOCTYIIOBO IIOIIHMpIOBaTHCA y momyasAaiii. Koau
3yCTpivaJbHICTh IEBHUX PEIleCUBHUX MYTalliil 3pocTae, 30iIbIIyeThCA HMOBIp-
HIiCTH CXpeIlfyBaHHS MiK co00I0 0COOMH, AKi iX HecyThb. ¥ TAKMX BHUIIaAKaAX IIi
MYTaHTHI pPEIleCHBHi aJjiesJi MOKYTh IepPelT! B IOMOBUTIOTHUI CTAH i IIPOSABU-
THCH V (DEHOTHIII.

?p Ilpuzadaemo: HaABHICTh Y TeHOMOHII MONYJAAIIl MyTalliii, iKi 3BHUIKYIOTH
3araJbHy HOPHUCTOCOBAHICTH IONMYJAIil J0 yMOB iCHyBaHHSA, Ma€ Ha3BY
2eHemuuHuillt msaezap. llle ogHieo 3 MPpUYMH 3MiHM T€HETUYHOI CTPYKTYPHU TIOIY-
as1ii € Opeiigh eenie — BUNAKOBA i HeCIIPSIMOBaHA 3MiHA KOHIIEHTPAILill aJiesTiB
y momyasaiii (y pasi 3acesmenHsa HOBOI momyasAlrii). Haibinbin wiTKo me sBUIIeE
BUABJIAETHCA Y HEUUCIEHHUX TOMYJaAINisaX. | HaBmaku, 110 BUIA YHCEJIbHICTH
MOMyJIsAIil, TO MEHIII 3HAYHA POJIb Apeidy reHiB y 3MiHiI KOHIIEHTpAI[i# aJiejiB
Ta IXHiIX IIOETHAHD.

T'pannunuii BunmagoK apeidy reHiB — 1e mIporec BUHUKHEHHSI HOBOI IIOMYJIs-
mii 3 HeBesMKOI KisbKOCTi ocoOwmH. Takwii mporec y pasi 3aceseHHS HOBUX
TepuTopifi amepumraHchbKuil Giosor E. Maiip HasBaB egekmom 3aCHOGHUKA.
ITonynsaiii 6araTboxX BUAIB OpraHisMiB, fAKi MeIIKalOTh HA OKEaHiYHMX OCTPO-
BaXx, Xoua ¥ HaJiuyOoTh HUHi COTHIi I TuCcAYi 0COOMH, IIOXOAATEH BiJf HEOaraTbox
0COOMH, AKi MOTpPamuUJIM TYAM BHACJIiJOK BUIIQJKOBOT'O PO3cejieHHA. AHaJoriu-
HY CHUTYyaIlil0 CIOCTepiraioTh i Ha IpPUKJIALi iB30JIbOBAaHUX 03€ep, JIiCiB TOIIO.
Konmenrparii okpemMux aJjiesiB Ta iX IoeqHAHb B 0COOMH, AKi 3aCHyBaJIU HOBY
HOITYJIAIiI0, MOKYTh 3HAUHO BiApi3HATHCA BiJl KOHIIEHTpPAIIil ajesiB y momyJis-
mii, 3 AKol BoHM moxoAATh (MaJj. 31.4). OTiKe, reHOMOH] TAKUX OCTPiBHUX
HOIYJIAIil 30iJHEeHnII IIOPiBHAHO 3 MATePUKOBUMU.

Ha remermuHy CTPYKTypy HOOYJAIiNl MOXKYTh BILIMBATU DPidHi (hopMu i30-
asii. [Jomorku pisHi momysnAnii meBHOTO BuAY OOMiHIOIOTECA CIIaIKOBOIO iH(OP-
Marier, ixHi remodoHIM OGiabII-MeHIN MOAiOHI MixK co6oro. IIloitHO B Merkax

apeajly BUHUKAIOTH Ti um iHIIi (hop-
Mu isosarnii, reHodoHIM i30JIbOBA-
u HUX IONYJAIIN MOXKYTH 3MiHIOBATU-
m B ' cd HesaJIe)XKHO omHa Bing omuoi. Tok,
o | mo 6inbIa KiJbKIiCTh i30JIHOBAaHUX
o MOMYJAIil TpuUTaMaHHA IIEBHOMY
" L 2P e BUIY, TO OaraTinuii Horo reHo(OHm.
o — " e SBuinie, KOJM YHEMOKJIUBJIIOETHCS
® g5 ® g 0o0MiH CIaZKOBOIO iH(OpMAaIiclo MixK
0oco0OMHAMU OJHOTO BUIY, HA3WBAIOTH

. e ®pn ® 2  2eHemuuHOI0 i30nAYi€T0.
n® : ® I30/b0OBaHI MOMyJAIil IIPHECTOCO-
® BYIOTHCS J0 YMOB JTOBKiJIJIsI He3aJIeK-
HO omHa Big oxuoi. Tomy momynsiiam
TIEBHOTO BUAY MOKe OyTHU mpUTaMaH-
HUII z2eHemuuHull noaimopgism -—

-
@

Maz. 31.4. Cxema, mo imocTpye «eeKT pipicpypamms B MesKax ofHiel Tepu-
3aCHOBHMKA»: 1 — MaTepUHCHKA HOMY/IAIiA;

2 — pouipui momynsanii (3a80anHsA: 3 IOIO- TOpii ABOX Um Gisbiie _BH_yTplmHI’O'
MOTOI0 VUHTEJbKM ab0 BumTejs mHOscHiTH BUAOBUX (OPM, 110 BiAPISHAIOTHCA
MaJIIOHOK) 0COOJIMBOCTAMI CBOTO T'eHO(OHIY.
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3anam’amaemo

KoxxHui 6ionoriyHuim BMa Mae yHikanbHui reHodoH4. ToMmy ogHMM 3 HarBaXnumBi-
LIMX 3aBAaHb, ki CTOSATb Nepep MoAMHOK, € OXOPOHa reHOOoHAY NPUPOAHMX Nonynsi-
i opraHismi..

Knro4oei mepmiHu ma noHsmmsi

aemu, npang, 3rpai, TabyHu, reHodoH, eniMiHaLis, reHeTUu4Ha i3onsauis, edekt 3acHo-
BHMKa.

1. YUum xapakTepusyeTbCa eTonoriyHa CTPyKTypa
nonynsuin? 2. Lo Take aemn? Haeegitb npuknagw.
3. YuMm xapakTepusyoTbCs POAMHN Y CcycninbHUX komax? 4. Lo coboto cTaHOBMATE KOMoO-
Hii TBapuH? HaBegiTe npuknagu. 5. Cxapaktepusynte reHeTUdHy CTPYKTYpy NOnynsuin.
6. AKi YUHHMKM BNNMBAKOTb HA reHOOHA nonynsauin?

lNepesipre 3A06YTi 3HQHHS

Aki nepesarn onga BUXKMBaHHA Hajae OPMYBaHHSA BHYTPILLHBOMO-

lMomipkyrte e :
NynAUiMHUX YrpynoBaHb — AeMmiB?

TBOpYE 3QBAGHHS MopisHsiTe Npang nesis i poauHy Turpis. Lo cninbHoro i Bia-

noBaHb?

§32. YACEABHICTb NOMYAQUIN TA MEXAHI3MW i PEFYASLIT

Ilpuzadaime, sKi TOKa3HUKU XapaKTepusyoOTh PisHi nmomynanii. ki dpaxropu Ha-
3UBAIOTH JiMiTyounmMu?

Ilomynamiitai xeuai. Bu BiKe 3HaeTe, 110 OJHUMU 3 IIOKA3HUKIB, AKi xapak-
TePU3YIOTh CTaH IIONYJISAILI, € il YMCceJbHICTDh Ta rycTOTa. 3a3BUYAM ITi IIOKA3HU-
KU B3a€MOIIOB’SI3aHi, OCKIIbKY HOIMyJAIil 3aiiMaioTh IIeBHY ILIoIly (abo o0’eM,
y pasi MeIIKaHIIiB BomoiiM abo I'PyHTY). UHCEJbHICTHL Ta TI'ycTOTa IIOMYJIAIiid
HAaBITh 3a CTAaJMX YMOB iCHYBaHHS HEMOCTIiHTHi B yaci, BOHU MOKYTb IIEPIOAUYIHO
Yy HENepiogWYHO 3MiHIOBATHCS IIiJ BIIJIMBOM Pi3HOMAaHITHUX (hpaKTOpiB.

?D KoiuBaHHS YHCEJBHOCTI MOMYJIANilil Ha3UBAIOTh NONYAAUILHUMU X6U-
aamu, abo xeunamu scumms. IlonynAniini XxBuai MOKYTh OyTH Ce30H-
HuMHU ab0 Hece30HHUMU. Ce30HHI nonyasyiiti x6éuai 3yMOBJIEHI 0COOJIUBOCTSI-
MU KUTTEBUX IUKJIB OPraHisMiB ab0 Ce30HHOI0 3MiHOI0 KJIiMaTuyHUX (haKTo-
piB. Hece30nHi nonyaayiilHi xeéusi COPUUYMHAIOTH DisHiI ekosoriuni daxTopu:
KJiMaTuuHi, iHTeHCHMBHHII BIJIMB XMiKaKiB a0o mmapasuTiB, rocrogapchbKa
TiATBHICTL JIOAWUHU TOIIO.

30igbIIeHHA YNCeJIbHOCTI IONYIAIil 3aIeKUTh Bif BeauumHu il penpodyk-
muenozo (6iomuunozo) nomenuyiany. Ile TeopeTUUHMYE MaKCUMyM HaIlaJKiB
Big omuiel mapu 6aThKiB (a00 omHiel ocoOuHM y repMad@pPOIUTHUX OpPraHisMis),
IIT0 HAPOAMJINCA 34 OAMHUINI0 dacy (MicsIilb, piK TOIIO).

3anam’amaemo

PenpogykTnBHWin NoTeHUian xapakTepusye 34aTHICTb AaHOro Buay A0 PO3MHO-
XEHHS 3a BiACYTHOCTI NiMITY04nX akTopis.

KoxxaOoMy Buay opraHiamiB mpuTaMaHHUI CBili peTPOAYKTUBHUN IOTEHITiaJI.
Hanpukmaan, BugaMm, AKi He OPOABIAOTE TypOOTY MIPO HAIAAKiB, BJacTHBa
BUCOKa ILIomouicTe. Tak, puba-MicAlb ommouacHo Bigkgamae mo 300 muaH iKpu-
HOK. HaToMicTh caMKU TPUTOJIKOBOI KOJIIOUKHY BiKJIaMal0Th Y THi3MO, IKe Oyaye
Ta OXOPOHsE camelb, Jjuire mo 20-100 ikpuHok. KiacnuHNM OPUKJIaZOM BeJIH-
Kol mjomiouocTi € memaroma chepyadapid, axa mapasurye y myxmenaiB. Craresi
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Maux. 32.1. Bugu 3 BUCOKMM i HUSBKUM PEIIPOAYK-
TUBHUM MOTeHIliajoM: 1 — caMellb TPHUTOJKOBOL
KouroukHy (el Bun € i B dpayni YKpainu) 6yaye Ta
OXOpOHAE THiI3I0 3 BOJOPOCTEHN, KyAWM CAMKU Bif-
KJIaJaloTh HEBeJUWKY KiJdbKicTh iKpumHOK; 2 —
puby-micans 3a ILJIOAIOUICTIO BBa’KaloTh
PEKOPACMEHOM cepel XpeOeTHMX TBAPUH; BOHA
Mae yuMaJii posmipu: 3aBAOB:KKHU A0 3,1 M, 3aB-
BUImKu — go 4,26 m, maca tigma — mo 2235 Kr;
iKpuHKU BigkJjamae GesmocepeiHbO Y BOAY # IIO-
manbiol TypOOTH TPO HAMIAAKIB He BUABJIAE;
3 — mapasuT mKMeIiB Hemaroma cdepysaspisa:
a — Tijgo camMku; 6 — MaTKa, 3allOBHEHA SUIIAMU;
4 — maii’Kke Bech 00’€M 03piJIOTO UJEHHWKA GuUa-
Yoro Iim’skKa 3aIllOBHIOE MaTKa, 3alOBHEHA sii-
mamu (6aussko 175 000 semp); mIpOTATOM POKY
meil mapasuT MOXKe YTBOPIOBATH  OJH3LKO
1 800 000 seun

OopraHu CaMKH, III0 BUIIMHAIOTHLCSI HA30BHI I
3alOBHEHI AWIFAMEI, IIepeBasKarTh 00°€M
pemntu tijma y 15—20 Tuc. pagis (maga. 32.1).

Tunu TUHAMIKY YMCEJIbHOCTI IMOIMYJIAIil.
€ TpM OCHOBHI TMIIM AWMHAMIKK UHCEJBLHOCTIL
nonynamniit (manx. 32.2). Cmabinvrhuii mun
XapaKTepusyeThCcA HE3HAUHUM pPO3MaXOM i
TPUBAJUM IIepiofOM KOJIMBaHb UYMCEJIbHOCTI
(man. 32.2, 1). Bin mpurtamaHHU# BUIAAM, Yy
AKX Jg00pe pO3BMHEHI MexaHisMu, 3aaTHi
OiATpUMyBaTHU TroMeocTas IIONYJAIlii, 3 Bif-
HOCHO HEBHCOKOI0 T'yCTOTOI0, 3HAYHOIO TPU-
BAJIICTIO JKUTTS, CKJATHOIO BiKOBOIO CTPYK-
Typoro i 31e6iabII0oro fo6pe BUPaKeHOoI0 TyD-
0oTol0 mpo HamaAKiB (Beamki pmbu, ccasii
Ta ITaxu).

Dnroxmyrowuld (minaueuill) mun BIIACTH-
BUI ApiOHMM XpeGeTHMM TBapUHAM, AeAKUM
b6esxpebeTtHuM. IIpum 1mbOMy MaKCHUMAaJbHIL
TMOKA3HUKM YMCEJILHOCTI i I'yCTOTY MOy
MOXKYTBb CIIOCTEpiraTu 3 IepiofoM y MerKax

5—11 pokis. Po3pisHAIOTE TP MOCTiAOBHI a3y y AUHAMIIi IXHBOI YMCETHHOCTI:
MaKCHUMYMYy, PO3PimKeHHsA umceJbHOCTI Ta ii 3pocramusa (3a80aHHsA: 3HANIITH

i ¢asu Ha maga. 32.2, 2).
1

1937 1941 1945 1949 1952

1948 1950 1954 1958 1962 1880 1930 1954 1958 1940

Mau. 32.2. Ilpukaany pisHEUX TUINB JUHAMIKK YMCEJIBHOCTI momyJssii: 1 — crabiib-
HOTO; 2 — (QIIOKTyIOUOro (MiHJIMBOIO0); 3 — CIAJIaXOBOTO
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Man. 32.3. Ilpukjgagu TBapuWH, SAKUM IIPUTa-
manHa K- (1) Ta r-crpareria (2) pOo3SMHOMKeHHS:
1 — caBaHHUI CJIOH — HaiObiJbINa i3 cyyacHuX Ha-
3eMHUX TBapuH (cepegHs Maca CaMOK — 5 T, caM-
miB — 7 T (MmakcumasbHo mo 10,4)). Pawuimre itoro
BBAsKaJIM IigBUAOM appHUKaHCHKOTO CJIOHA, Telep
HAYKOBA CIIJIBHOTA OOI'PYHTOBYE, IO Il€ OKPEMUH
BUI; BariTHicTs TpuBae 20-22 micsmi, a mogoru
BimOyBamThCcsa pas Ha 2,5—9 poKiB; camMKa Hapo-
IKye ofHe OIUTUHYA (3piaAKa — IBa); MO0 YOTUPHOX
POKiB KUTTA AUTHHYA CJIOHA IOTpPebye omiKu Ma-
Tepi; KpiM TOro, HUM OHiKYETHCA I KiJbKa He-
CTATeBO3PiINX CAMOK; IPU IILOMY IO ixX OijbIire,
TO OiJipIlle ITAHCIB y AUTWMHYATH BUKUTU; 2 —
MHUIIIA TOJbOBa ((KUTHUK MACHUCTHUI) 37aTHA PO3-
MHOKYBaTHCh A0 5 pasiB Ha pikK (3a3Buuait 3—4),
HApOMKyoun Bixg 3 mo 7 MUIIEHAT

Cnanaxoeuili mun IpuTaMaHHUHA MOMYJIA-
IIiIM 3 HECTiMKOIO0 UMCEeJbHICTIO: 3HaUHe 3HU-
JKEHHA YMNCEeJHHOCTI 3MIiHIOETHCS IIEPiooM
pi3Koro 3pocTaHHA y COTHIi pasiB i Oigbime. ¥
OUHaAMIII YMCeJbHOCTI TaKMX Opramismis
PO3pPi3HAIOTH TaKi IOCIIimoBHI (hasu: mMakcu-
MyMYy, PO3Pi/’KyBaHHS, 3HUKEHHSA, BiJHOB-
JIEHHS Ta 3pOoCTaHHA (3a60aHHA: 3HAUIITH IIi (asu Ha maj. 32.2, 3).

Awmepukancski ekosoru Pooept Xeamep MaxkAptyp (1930-1972) ra EnBapxa
Oc6opu Yincon (mapox. 1928) chopmynoBanau moHaTTa K- Ta r-crparerii
posMHOXKeHHA (Mmay. 32.3). K-cmpamezia pO3MHONCEHHA IIpUTaMaHHA
opraHismMamMm, AKi 3a3BMYail MalOTh 3HAUHY TPUBAJICTH KUTTA, UACTO BEJIUKi
posMipu i BUABJAAIOTH HEeBHY TypOOTy IpO HaIaAkiB. ¥ TaKuUxX opraxismis
YUCJ0 HAMIaAKiB 3Me0iJbIIOro He3HAUHe, ajie OijbIlla YacTHMHA IX BUKUBAE.
HarowmicTs r-cmpamezia po3mHoxicennsa 30e6iab110ro IpuTaMalHa opraismam
3 HEBEeJIMKMMH pO3MipaMm i HE3HAUHOI0 TPUBAJICTIO KUTTA. YacTo Taki
OpraHi3MU MEMIKAIOTh Y HeCcTabiIbHUX YMOBAX iCHYBaHHSA; Y HUX 3HAYHE YUCJIO
HaIIagKiB, mpoTe OiJIbIlla YacTHHA 1X 3a3BUYAM I'MHE IIle 0 HaCTaHHA 3TaTHOCTIL
10 PO3SMHOYKEHHS.

Biomoriune 3HaueHHs MONMynAmiiiHENX XxBuiab. Ilonynaniiiai xBuii € omHUM 3
eJIeMEeHTAPHUX EBOJIOIMiMHMX IIPOIeciB, SKUUA MOKe BILJIMBATH Ha TeHOMOH
nonyaaniii. Kpim Toro, MmacoBe po3aMHOKeHHA a00 MacoBa CMEPTHICTh OCOOMH
MONyJIAMil MOXKYTh 3yMOBJIIOBATH PO3MINPEHHA a00 3BYyKeHHs apeaJyy. IIpu 1150-
MYy Ba’KJIMBA POJIb HAJIEKUTDL IIOMYJIAIiAM, SKi MEIIKaloTh Ha MeXKi apeaiy
BUIY. SIKIO BHACJiOK MAacoOBOTO PO3MHOMKEHHS OCOOMHH! i3 IIMX IOMYJIAIlii
MOTPAILISAIOTh ¥ CIIPUATINBI YMOBH, apeaJjl BUAY MOYKe 3HAUHO PO3IINPIOBATUCK.

Perynamia umncensnocti momynsiiii. TeopeTMYHO KOMKHOMY KOMILJIEKCY
YMOB cepefoBUIIla MEITKaHHA BiJ[IIOBijJlac MeBHA ONTUMAJIbHA TI'yCTOTA IOIIYJIA-
mii, 3a AKOI HAPOJKYBAHICTHL i CMEpPTHICTHL BPiBHOBaKyBaTUMYThL OJHA OJHY.
Taxuii BpiBHOBasKE€HMI CTaH IIONYJAII]l BiilIOBiflae IIOHATTIO €EMHOCTi cepefo-
BUIINA MEITKAHHS.

3anam’amaemo

EMHicmb cepedosuuia MewKaHHs — Lie NOro CNPOMOXHiCTb 3abe3neuntn Hop-
MarnbHY XUTTEAIANBHICTb MEBHOMY YMcny ocobuH nonynsuii 6e3 NoMiTHUX NopyLUeHb
poskinns. MNpu uboMy piBEHb CMOXUBAaHHA pPecypciB Mae BpPiBHOBa)KyBaTUCS BiAHOB-
NEHHAM iX.
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ITo#ino rycroTa momyJAllii crae BUINO ab0 HUIKUYOIO BiJ IIEBHOTO PiBHSI,

y HilI BUHHUKAIOTH IIPOIECH CAMOPEryJIAIrii. Per'ymOBaJIbHHMH YNHHUKAMU
MOKYTh 6YTI/I SK BHYTPIiIITHbOBUOBI, TaK i MisKBMUIOBi 3B’A3KMU. Yce PisHOMAHIT-
TA MeXaHi3MiB HiATPpUMaHHA TOMeOCTa3y IMONYJIAIiNA BiimoBitae TphoM HyHKITIO-
HaJIbHUM KaTeropisam:

OiATPpUMAaHHS aJalTUBHOIO XapaKTEPy HPOCTOPOBOI CTPYKTYPHU IIOIYJIs-
Imii;

OiATPUMaHHSA PI3HOMAaHITHOCTI TeHeTUYHOI CTPYKTYPHU IOIMYJIAILil;

Peryasallis IyCTOTH IIOIMYJIAILii.

LlikaBo 3Hamu

3rigHo 3 KoHUenuie camoperynsauii nonynAauin 6yab-sika nonynsuis 3gatHa pery-
NOBaTU CBOK YMCENBHICTb i F'YCTOTY TakKMM YMHOM, WOO He nigpmvBaTu Bi4HOBMIOBAHI pe-
CypCcu cepefoBULLia MELIKaHHS, i 6e3 BTpyYaHHS TUX YK iHLWMX 30BHILLHIX (hakTopiB
(Hanpuknag, xmxakis abo HeCNPUATINBKUX KNIMATUYHUX YMOB).

I3 3pocTaHHAM TI'yCTOTH IOIIYJAIil 3MiHIOETHCSA He TiJbKU SAKICTH HABKO-
JIUIITHBOTO CEePeIOBUINA, a M BJIACTHUBOCTI 0COOMH, SKi CKJIaAalOTh II0 IIOMIYJIA-
mifo. Ile, 30KpemMa: 3SHUKEHHS ILJIOAIOYOCTI; 3aTPUMAaHHS CTATEBOTO TO3PiBaHHS;
MigBUINEHHS PiBHA CMEPTHOCTI (AK O6e3mocepeHiil HACJIZOK CTPECOBOrO CTAHY
i MacoBoCTi 3aXBOpIOBalb); 3MiHA MTOBEAiHKOBUX peaKIiil y TBApUH — TaK 3Ba-
Ha cmpecoéa noeedinka.

Y TBapumH, AKUM IPUTAMAHHUU CYCIIJIBHUU CIOCIO JKUTTS, cAaMOPEryJasaIlia
MOJKJINBA 3aBAAKYU cycnindvrit noeedinyi. Hanpurnan, 3aBaaky iepapxiunocTi
B PO3MHOKEHHi 0epyTh y4acTh JIKIIE OCOOMHM BHUIIOTO PAHTyY. Y CYCIiJIbHUX
KoMax (MeZOHOCHOI OmKOJM, MKMEJIiB, MYypPaIllOK) — caMIli Ta OKpeMi caMKu —
Imapuiri.

OpHVM 3 MeXaHi3MiB perysidAnii YucesbHOCTI ¥ I'ycTOTU NONYNAILiN € mepu-
mopiaanvrhicmes TBaprH. BoHa 3amobirae HaAJIUIITKOBOMY BUCHAYKEHHIO DPecyp-
ciB cepemoBuIlia MeMIKaHHS. Y 3B’SI3KY 3 TEPUTOPiaILHOIO IOBETiHKOIO TBAPUH
BUHUKAIOTE i CIIOCOOM OXOPOHU iHAMBiAYaJIbHUX MiJAHOK: Pi3Hi 3BYKOBi curua-
J¥, IaxXydi MiTKU, IOTPO3JIUBI 103U, V POCIAMH — PisHiI XimMiuHi peuoBmMHU, AKi
BOHU BUPOOJSAIOTH Y IIPOIECI POCTY i PO3BUTKY ¥ BUAINAITL y I'PYHT YU IIOBi-
TpA (HampukJaan QiToHnam).

YHUKHEHHIO IIepeHaceJIeHOCTi CIpUAE po3cenleHHA: y pasi IepeBUIIeHHSA
MIEBHOTO KPUTUYHOTO DiBHA T'yCTOTH HomyJAnii wactmHa ocobuwH ii 3amwmmiae,
Mirpyoouu Ha BiJbHI TepuTopii abo A0 iHIMIUX TOMYJAIi# 3 HU3BKOIO I'yCTOTOIO.
3aBAsgKM MirpaiisgM ocOOMH 3 IMONYJAIl B IONYJAIiI0 3MEHIIYEThCA PUSUK
CIIOPiTHEHOT'O CXpPEeIyBaHHS, AKe HEeraTMBHO MO3HAYAETHCS Ha IXHIN JKHUTTE-
3TaTHOCTI. Hpuea@aemo: 10 pisHOMAaHITHIMMI TeHOMOH MOMyJasdaIil, To 0iab-
mu# i1 aganTUuBHUNM TOTEHI[ia .

VYV momynAnisx pocJUH i TBApWH, AKi BeAyTh HPUKpimJeHuil abo MaJJopyxo-
MUH CIIOCi0 JKHUTTs, IIPOIECH CAMOPEryJsilil I'yCTOTH MOXKYTh IIPOSIBIATIHCH
SABUIIEM CaAMOPO3Pidicyéanua (Hagedimsv IPUKJIA] CAMOPO3PiAKYBaHHA Y POC-
JUH). Y TONMyJAIligX MiIKpPOOPraHidMiB YHMCEJIBHICTHL i I'ycTOTa KJITHMH MOXKe
peryJroBaTHCs raJbMyBaHHAM IIPOIIECIB PO3MHOMKEHHSA BHACIIOK HaIXOMMKeH-
HA B HaBKOJIUIITHE CepPeJOBUINe MPOAYKTIB BJIACHOTO MeTaboaisMy (HampuKJIam,
Y OPLKAMKIB — €THJIOBOTO CHUPTY).

Knroyoei mepmiHu ma noHsmms

nonynsuinHi xeuni, penpoaykTuBHMi (6ioTMYHMIA) NoTeHuian, K- Ta r-ctpaTerii po3mMHO-
YKEHHS OpraHiaMiB, EMHICTb CepefoBULLLA MELUKAHHS.
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1. lWo Take nonynsauinHi xeuni? 2. Aki YNHHUKK 3gaT-
Hi BNAMBATU Ha 4mMcenbHICTb nonynauin? 3. Yum
XapakTepu3yeTbCa penpoayKTUBHUN (GioTuuHMI) noTeHuian? 4. HasgiTb TMnu guHamikn
yncenbHoCTI nonynsauin. CxapaktepusynTe ix. 5. HasBiTb MexaHi3amu perynsauii ymcenb-
HocCTi nonynsuin. 6. LLlo Take eMHicTb cepeoBMLLA MELLKAHHA? 7. Y YOMY CYTb KOHLUenuii
camoperynsuii nonynsauin?

lepesipre 3A06YTi 3HQHHS

1. Akun 3 TMNiB gMHaMikM nonynauin (ctabinbHuiA, OROKTYOYMIA,
cnanaxoBun) Moxe Hanbinblwe BRAMBATU Ha iXHin reHodoHAa?
2. Aki npouecn MoxyTb 3abeanedyBaTn y pocnvMH OOMiH CcnagKoBMM maTepianom Mix
nonynsiuisMm nogibHo [o mirpauinn ocobuH y TBapuH?

lMomipkyvite

§33. BIOrEOLEHO3 TA MOTO CTPYKTYPA

IIpuzadaiime, 1m0 Take MOMyJAIisA, KoeBodtonid. SIki 3B’A3KM HasuBarOTh Tpodid-
HuMu? Aki cmocobu JKMBJIEHHSI aBTOTPOPHUX i rereporpodHux opranismis? Aki Oysa-
IOTh JKUTTEBL hopMu oprauismis?

Bioreoneno3su gk 0co0JauBHII piBeHb opraHiszamil skmBol Mmatepii. Bu B:ke
3HAETe, IO TMOMyJaAIii pisHOMaHITHNX BUIiB MiKpoopraHismiB, rpubiB, pocauH
i TBapUH iCHYIOTH He OKPEeMO ONHi Bil omHUX, a B3AEMOLiIOTh MiK c00010, YTBO-
proioun eguHWUN (PYHKIIOHAJIBRHHI KOMILIeKC — Oiomenos. Koiken Buag Moike
icuyBaTHu y )opMi momysasIriii Jauire 3aBAAKYU 3B’A3KaAM 3 iHIIIMMU BUIAMMU.

?p Bioyenos — icropuuHo cpopMoBaHA CYKYIHIiCTh yCiX BHUIIB OpraHismis,
SIKi HACeJSIOTHh QiJISTHKY MIiCII€BOCTi 3 OHOPiTHMMY YMOBaAMHU iCHYBaHHS
i B3aeMOOioTh MisK co0010. Tepmin «biomenos» sampomonysBaB 1877 p. HimeIsb-
kuit yueruiit Kapa Asryer Mboo6iyc (1825-1908) — ogun i3 pyHmaTopiB ekoJiorii.

ITonynarii pisHEuX BUIiB, AK1 BXOOATH OO CKJAIy IIEBHOI €eKOCHCTEMH, TiCHO
HOB’sA3aHi He JUIIle MiK co00i0, a i1 3 ymMmoBaMu (hi3MUHOTO CEepPEeIOBUIIA MeIll-
kKaHHa (MaJj. 33.1). BoHu oTpumMyioTh 3 AOBKiJJIA IIeBHI peuoBHMHU, MOTPiOHI
O 3abes3lMeveHHs IXHBOI KUTTEAIAIBHOCTI, Ta BUAIJIAITL TYOU IPOAYKTHU
00MiHy peuOBMH.

?D Exocucmema — 1e CyKynHicTh opraHi3miB pisHUX BUIIB, AKi B3aemoni-
IOTh MiK c00010 i 3 (piBMUYHUM cepemOBHUIEM MEIIKAHHSA TAKUM YHHOM,
1[0 BCepeauHi TaKkol 6ioIoriyHol cucTeMy BHHHKAIOTH TOTOKH €Hepril Ta KoJIo-
00ir peuyoBuH, AKi 3B’A3yI0TH yCi i1 CKIanoBi B enuny migicry cucremy. Ilpu-
2adaemo: Kon006iz pewosun — 1e OOMiH PeUYOBMHAMM MiK aGiOTHMYHOO (HEXKU-
BOIO) Ta 6iOTHMYHOI0 (»KMBOIO) YaCTHHAMU

exocucteM (3a80anHA: 3HAUIITHL IX Ha 2

maJj. 33.1).

Tepmin «exocuctema» 1935 p. sampo-
BaJAUB AaHIVIINACBKUN YyUYeHUN, OOWH 3
nepiux exoJsiorie Apryp Tencai (1871—
1955). 1942 p. Bigomuii daxiBenp y
rajy3i BUBUEHHS POCJIMHHUX YIPYIO-
BaHb Bomomumup Muxomaaiosuu Cyka-

Maua. 33.1. Crpykrypa ekocuctemu: 1 — 6io-
IeHo3; 2 — eKoTomn; 3 — TBapuHHU; 4 — MiKpo-
opraHismu; 5 — pocJauHHIiCTE; 6 — aTMocdepa;
7 — r'pyHT, Boja (3as0aHHs: TpoaHAaJizyiiTe
HaBeJeHy CXeMy 1 MHosACHiITh, SKi 3B’A3KHU
OB’A3YI0Th MiK c000I0 il CKJIaTHUKIM)
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bioton + (cslfuﬂg:b —
(disnyHe B3a€My0%OB’ﬂ33HVIX BioreoueHo3s
cepeposuLle) BUAiB)
q I
Ekoton + BioueHos — Ekocuctema

Maua. 33.2. CrpyKTypa 6ioreoieHosdy / eKoCHUCTeMU

yoB (1880-1967, mHapoauBcsa B c. OnekcaunapiBka Ha XapKiBIWHI) 3aIIpPOIIOHY-
BaB TepMiH «bioreomeHos». 3rigHo 3 Horo morisgxamMu, 6i0zeoyeno3 — Ie eKo-
cucreMa, 0 3aiiMac MeBHY OTHOPiaHy mAiagaHky micueBocrti. Tax B. Cykauos
3aIlOYaTKYBaB HOBUII HAIIPAM €KOJIOTIYHMX TOCJIiMKeHb — 6i02e0UeH0J102i10, IIT0
BUBUYAE CTPYKTYPY Ta QYHKIIIOHYBaHHS 0iOoreolieHo3iB.

OcHOBOIO ekocrcTeM € (DOTOCHHTE3YyI0Ui opraHiamMu (34e6iIbIIT0ro 3eJieHi poc-
JIUHY), AKi GOpMYIOTh IIeBHE POCJINHHE YI'PYIOBaHHA — ¢pimouyeHnold. Hinaury
cepenoBUINA, AKY 3aiiMae 0ioreorneHos, Ha3UBAOTL 6iomonom (Bif rper. 6ioc —
JKUTTS Ta monoc — mictie). [J1d mosHaueHHA OiJIAHKU, AKY 3aliMae eKocucTeMa,
BUKOPUCTOBYIOTH TepMiH exomon (Mai. 33.2).

3anam’amaemo

MoHATTS «ekocucTema» Ta «bioreoueHo3» AOCUTb BNN3bKi, ane He TOTOXHi. bio-
reoueHos, Ha BiAMiHY Big ekocucTeMu, € Binbl KOHKPETHUM TepuTopiaribHUM NOHAT-
TSIM, OCKIiNbKM 3anmMae obMexeHy AinaHKy 3 04HOPIAHMMY YMOBaMM iCHYBaHHS, Ha SKil
dopmyeTbest iToueHo3. TepMiH «ekocucTema» CTOCYETbCSt Oyab-sKOi CYyKYMHOCTI
NoB’A3aHMX MiX CODOI0 OpraHi3amiB pi3HMX BUAIB, SKi HE 0O0B'A3KOBO 3aliMatoTb OiNSHKY
3 OAHOPIAHNMM YMOBaMM iCHYBaHHS.

Crpyrrypa 0Oioreomenosy. [lo abioTuunol yacTuHU 6ioreoreHo3iB HaIeKaTh:
HeopeaHniyHi cnoayku (BYITJIEKUCJAWN ras3, KHWCEHb, a30T, BOAA, CipKOBOIEHB
TOII0), AKi BKJIOUYAIOTHCA y OioreHHy (TOOTO 3a yUacTIO »KUBUX iCTOT) Mirpairiio
DPEUYOBUHY; Op2aHiuHi cnonyku (PEIITKYU OpraHi3MiB UM IPOAYKTU IXHBOI 'KUT-
TEMiANIBHOCTI), I1I0 3B’A3YIOTh MisK c000I0 abioTHuHy Ta 6i0TMYHY UacTHUHU 0io-
TeoreHo3y; KJaimamuuHuil pexcum (cepefHbOPiUHA TeMIIepaTypa, BOJIOTICTH
TOII0), IKWII BU3HAYAE YMOBHU iCHYBaHHS OPraHi3MiB.

BioTnuny uacTuHy 0ioreoleHo3y CKJIAIalOTh PisHiI eKoJIoriuHi rpymm opra-
HisMiB, momyaAIlii sKuX MoB’A3aHi MixK co0oi0 pisuumMu 3B’sa3xamu. e Hacam-
nepexn npodyyenmu (Big jar. npodyyenmic — TO#, 110 BUPOOJISAE, CTBOPIOE) —
aBTOTPO(HI IpPOKapioTH, BOAOPOCTi, BUIII POCJMHU; KOHcymenmu (Bix sar.
KOHCcYMO — cmokuBalo) — (dirodaru, xmKaxKu, mapasuTtu, caunporpodu, cumobio-
Tpodu); pedyuyenmu (Bix jat. pedyyenmic — TOH, IO IIOBEPTAE, BiTHOBJIIOE) —
OakTepii, rpubu, meaki TBapuHu. PeaylieHTH 3B’SI3yIOTH MiK CO00I0 abioTHUHY
Ta OiOTMYHY dYacTWHU OioreoleHO3iB, 3abesmeuyrouu cTaOiJIBHICTH KOJIOO0ITY
PEYOBUH y HUX.

Kosxen Oioreomenos xapaKTepusyeThCsS IIEBHOIO BHA0BOIO, IIPOCTOPOBOIO,
€KOJIOTiuHOI0 CTPYKTypoio. Budoeéa cmpyrxmypa BU3HAUaeThCs AK BUJJOBUM
PiBHOMAHITTAM, TaK i CIiBBiZHOIIIEHHAM YMCEJBHOCTI Ta I'yCTOTH IIOMYJISI[ii
okpeMux BuUAiB. Budosge pisnomanimmsa (e6udose Oazamcmeo) BpPaxoOBYe He
TiJIBKY YMCJIO BUIiB, IKi BXOOATH J0 CKJIAAY HAHOTO 0ioreoreHosy, aje i Kijb-
KicHHMI posmomis ocobuH MixK pisHumMu Bumamu. Hampukian, y 6ioreoreHosax
3 He3HAYHUM BUJAOBUM Pi3HOMAHITTAM YaCTO CIIOCTEPITalOTh UiTKe HmepeBaKaH-
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Maun. 33.3. BioreoreHos 3 BUCOKUM CTyII€HEM IO-

MiHyBaHHsa meBHOro Buay (1) Ta Gioreomewnos, ne

BificyTHE 4UiTKe IOMiHYBaHHS OKpeMux BumiB (2)

(3a80anHs: 3 TOTIOMOr0OI0 BUUTEJNHKH 200 BUUTES

3pOo0iTh HMPUNYINEHHA MO0 MOYKJIUBUX HTPUUUH

BHUCOKOT'O CTYIIeHA HOMiHYBaHHSA OKPEMUX BUIIB Y
Oioreormenosi)

Hs (IOMiHyBaHHS) OKpPEeMUX BHUIiB HAJ iHIIIN-
MH, TOAL AK y OioreomeHosax i3 3HaUHHUM
BUJIOBUM DiBHOMAHITTAM TaKOro 3a3BUYail
Hemae (maJ. 33.3). Budosa nacuuenicmov 6io-
2e0UeH03Yy — KiJbKiCTh BUAIB, II0 IIpUNALaE
Ha OAMHUIIO IJIOIHIi a6o 06’eMmy. il é

Himenpruit exosor Asryer ®pimpix Ti- 2 % i # %
HemaH (1882-1960) copmyaroBas Gioreore- : %
HOTUYHI IIpaBuUja, AKI HOACHIOIOTH BUIOBY
pisHomaHiTHiCTE OioreorenHosis. IIpaBmiao pisHOMAHITHOCTI CTBEpPIIKYE: WO
Pi3HOMAHIMHIWI YMO6U ICHY8AHHA Ne8HOzo Oiomony, mo suwyum 6yde ilozo
sudosge pisHomanHimms. 3rifHO 3 NMPaBUJIOM BiIXWJIEHHSA: W0 Oidvule YMOBU
iCHYBAHHA 8i0XULAMUMYMbCA 8i0 OnMUMALbHUX, MmO Oi0Hiwum 0yde sudosuil
ckaad makrozo 06i0zeoyeHo3y.

THITI050 Ba’KJINBOIO XapaKTEPUCTUKOIO € 6iomaca bGiozeoyeno3dy. Ile cymapHa
Maca OocoOMH pi3HMX BHUIIB y MHepepaxyHKy Ha OOUHWUINIO0 ILJIOIIi abo o6’emy.
Koxen 6ioreomenos xapaKTepus3yeThCsa IEBHOIO NPodyKkmuéHicmio — 6iomacoio,
III0 CTBOPIOETHCS 34 OJUHMUILIO Yacy.

IIpocmopoéa cmpyxmypa BuU3HAYAETHCA ApPYcHicmio. Po3pisHAIOTH Apyc-
HiCTH BEPTUKAJBHY Ta 'OPU30OHTAJIbHY. KoKeH sapyc Mae CBOEpiaHi yMOBH icHy-
BaHHA (CBITJIOBUI pPe:KUM, PEKMMU BOJIOTOCTI Ta TeMIIepaTypPH TOII0) Ta CHeIH-
¢iunnii mabip Bumis. Tomy opraHismMu, AKi BXOAATH OO0 CKJIAAY IIEBHOT'O SAPYCY,
MaloTh CIIiJIbHI pHCH aJalITOBAHOCTI IO YMOB IIPOKUBAHHSA (Hagedimb MPUKJIA-
IV, TPOaHaJi3yBaBIIN MaJIOHOK 33.4).

Exonoziuna cmpyxmypa 6iozeoyeno3y BUBHAYAETHLCA IIEBHUM CIIiBBiJHO-
MIeHHAM MOMYJAIlili Pi3HUX EeKOJOTiuHMX TPyl opraHismiB (iXHiIX KHUTTEBUX
dopm). Crian HacemeHHsa 6ioreoieHo3y QOpPMyeThCA 3aBAAKU PisHOMaHITHHUM
3B A3KaM MiXK IONYJAIIAMU Pi3HHX BHUIIB, 3MJaTHUX MEINKATH B IEBHUX IIPU-
POAHUX YMOBaX.

IIpoBigna posab y opmyBaHHI Ta
dyHKITiOHyBaHHI OGioreoreHos3iB HaJe-
JKUTH eudam-edugixamopam (Bix
aat. edugikamop — OyxniBeabHUK). Ile
HepeBaskKHO TEBHiI BUAM POCJIUH, Pil-
e — TBapWH (HANIPUKJIAL, YV MOp-
CbKUX eKOCHCTeMaX — KOopaJioBi IToJri-
nu). Ilepexinmi somm Mim cycigHiMuy
OioreomeHo3aMu Ha3UBalOThL €KOMO-
Hamu («eEeKT TaJaBUHU»). ¥ CTPYK-
TYpPi eKOTOHIB ITOEAHYIOTHCA €JIEMEeHTH

. P : : Maun. 33.4. BepTukajabHa ApPyCHICTH Jico-
KIIBKOX cycimix Gioreouenosis. Tomy &7 6ioreoueHI:)3y' HaﬂseMIEZ (1) ra min.

Ha Mexi M CyclAHIMM 610PeoueH03a: seMHa (2) APYCHICTD POCIMH; 3 — POCIHHE

MH MOJKHa CIIOCTepIraTh eKOMOHHUU pusHAUYAIOTH i IPyCHE PO3TAIIyBAHHA Opra-

epexm: MiABUIEHHA NPOAYKTUBHOCTI HisMmiB (rpubiB, TBapuH, Mikpoopraxismis),
. . b

Ta BUJOBOTO PISHOMAHITTA. MOB’sI3aHUX 3 HUMU
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Knro4yoei mepmiHu ma noHsmmsi

ekocucTtema, bioueHos, GioreoueHos, NPOAYLEHTH, KOHCYMEHTU, peayLeHTH, BEPTUKarb-
Ha ApycHicTb GioreoueHosis, BUAM-eandikaTopm.

LLlo cninbHOro Ta BIAMIHHOIO MiXX MOHATTAMM
«ekocucTemar» Ta «bioreoueHos»? 2. Cxapaktepu-
3ynTte cTpykTypy bioreoueHosis. 3. Aka ponb NpoAyLUeHTIB, KOHCYMEHTIB i pedyLeHTiB
y yHKUiOHyBaHHI BioreoueHosiB? 4. 3a AKMMM MOKa3HWKaAMKN Bifpi3HAKTLCA pi3Hi Bio-
reoueHo3n? 5. Aka ponb BuAiB-eandikaTopiB y opMyBaHHi Ta yHKUiOHYBaHHi Bioreo-
ueHosie? 6. LLlo Take eKOTOHN? Y YoMy nonsrae eKOTOHHUIN edhekT?

lNepesBipTe 3A06YTi 3HOHHS

Ha Ton yac, konn B.M. Cyka4oB 3anponoHyBaB TepMiH «bioreoue-
HO3Y», y>Ke ICHyBaro NOHATTS «ekocuctemay. ns yoro 6yno notpio6-
HO BBOAWUTU TEPMIH «bioreoL,eHO3»?

lNomipkywuite

§34. BBAEMO3B’93KMN OPTAHI3MIB Y BIOrEOLIEHO3AX

IIpuzadaiime, 1o Take cum6io3 Ta axi itoro dopmu. Ilo Take exosoriuxa Hima?
fAxi opramismu HaJsexaTb 10 aBTOTPO(diB, MiKcoTpodis i rereporpodis? Axi cmocobu
rereporpoduoro xkuBjeHHsa BaMm Bigomi? IIlo Take xapuyoBuii npedepeHayM?

Tunu 3B’s3KiIB Misk opraHizMamvu B OioreoieHosax. ¥Yci BUIHM, IO BXOOATDH
IO CKJaay IIeBHOro Oioreorenosy, MIOB’A3aHi MiK co00r00 pisHOMaHiTHMMM
3p’saskamMu. Bimomuit 3oosor Tta exosor Bomogumup MukxosaaiioBuu Bersemi-
mesB (1890-1962) srpynyBaB iX y 4oTUpHU OCHOBHI Tunu (Tabdma. 34.1).

Tabnuus 34.1
TUNU 3B’A3KIB MIXK OPFAHISBMAMM B BIOFTEOLIEHO3AX

Tunu 3B’A3KIB

TpodivHi ToniyvHi DopunYHi PabpuyHi
Be3nocepenHe CTBOPEHHS OOHUM TpaHcnopTyBaHHA BukopuctaHHsa
CMOXMBaHHS OpraHiaMoOM Cepefio- OpraHiaMiB 0gHOro OLHUMM OpraHis-
OopraHi3miB, ixHix BULLIA MELLUKaHHA AN BMAY iHWUM Mamu iHWnx abo
pewTok abo Npoayk-  iHLWOro IXHiX pewTok ona
TiB XXUTTEQIANBHOCTI OyniBHMLTBA

BI1aCHOro Xutna

IIpami Ta HenpsaAMi 3B’A3KM MiK MONMYJALiAMH Pi3SHUX BHIIB y 0ioreoneHo-
zax. IIpami 36’a3xu 6e3nocepeHBO 3B’A3YIOTH HOMYJIAIil PIBHUX BUAIB, HATIPU-
KJaJ XusKakKa Ta 37001ui, mapasuTa Ta xassdiHa, pocauHu Ta Girodara. ¥ pasi
Henpamux 36’°a3Ki6 oJHa MOIYJIAIiA BIJIMBAE Ha iHIIY oIocepeqKOBaHO, Yepes
monyaamii immwux BuaiB. Tak, XMiKaKM, PEryaiO0YM YMCEJIBHICTH 3m00mui —
(ditopara — BHJAWMBAIOTE TUM CaMUM i Ha TOOYJaAINii POCJWH, AKUMUH BiH
JKUBUTHCA. A BiJl cTaHy MONYJIAIiil pocyinH, sKi € KOpMOBOIO 0azoio diTodara,
3aJIe}KUTh CTAH IOMYJAIIA XMMKaKiB, AKi CIOKUBAIOTL TBapuH-diTodaris
(man. 34.1).

?D Ilpuzadaemo: y pasi aHmazoHiCMUUHUX B3AEMO38’A3Ki6 (IcomcypeHun
mapasuTU3My, XMKAIlTBa) ONHA i3 B3AEMOJIIOUUX MOMYJIAIi# HeraTUBHO
BILIMBAE Ha iHIIY (Hagedimb mpuUKJIagu). 3a MYymyaricmuiHux 63A€M036 A3Ki6
KOJKeH 13 B3a€MOAiI0UMX BHUIiB OTPUMYE IEeBHY KOPHUCTD (Hagedimb IpUKJIAIN).

Bigomuii exosor T'eopriit @parnosuu I'ayse (1910-1986) chopmyrroBas
MPUHIUI KOHKYPEHTHOTO0 BUKJIOYEHHS: IBAa BUIM OPraHisMiB He MOMKYThb CTa-
0ibHO icHyBaTH B 0OMEXKEHOMY ITPOCTOPi, AKIIO 3POCTaHHS YMCEJIbHOCTI 000X
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Maux. 34.1. Ilpukaaau npamux (1) Ta HenpamMux (2) 3B’A3KiB Mix IONyIALIAMY PisHUX
BUJIIB y Oioreorenosi (3ag0anHsa: MOACHITh, AK MONYJAAINil HaBeeHUX Ha MAJIIOHKY BU-
IiB MOKYTh BIIJIMBATYU HA YKUCEJbHICTh iHITINX)

BUIiB O0OMe)KeHe IIeBHUM JKHUTTEBO HeoOXigHumM pecypcoMm. OAuH 3 KOHKYPYIO-
yuxX BUAIB 3aB/KAY MaTHUMe IlepeBary Haj iHIIUM, YHACJiJTOK YOro MEeHII KOH-
KYPEHTOCIIPOMOXKHII BUM OyJe BUTiCHeHUH 3 0ioreoieHo3y abo K Horo eKoJjo-
riuai Bumoru maioTh OyTu 3miHeHi. OcobuHH, 10 KOHKYPYIOTh, MOXKYThH 0€3-
mocepelHh0 He B3aEMOMAIATH MiK c000I0, ajie pearyiTh Ha 3HUIKEHHS DiBHA
IIEeBHOTO Pecypcy cepeloBUINla MEMIKaHHA y MOBKiJIJIi uepe3 MPUCYTHICTH KOH-
KYpeHTiB (HAIIpUKJIad, 3MEeHIIIeHHs 3amaciB 3700MYi IJisg BOBKiB yHacaimok ii
CIIOKMBAHHSA IHIIUMU XUKaKaMM).

LlikaBo 3Hamu

ABuLle HeraTMBHOMO BMSIMBY OOHMX OpraHiamiB (pocnuH, rpubis, TBapuH, Mikpoopra-
Hi3MiB) Ha iHWI (iIXHiN piCT, PO3BUTOK, PO3MHOXEHHS) BUAINEHHSAM GiONOriYHO akTUBHUX
PevyoBUH Yy JOBKINMASA Mae Ha3By asiesronamisi (Bif rpew. asienoH — B3aEMHO Ta namoc —
cTpaxaaHHs). 3a gonomMoroto 6ionoriYHO akTUBHUX PEYOBUH Taki POCANHU NPUTHIYYHOTb
PICT IHLWIMX | MOXYTb NPOHMKATU Y POCIUHHI YrpyrnoBaHHs, e BOHW paHille He 3pocTanu.
Tomy niogmMHa Mae BpaxoBYBaTW XapakTep B3aEMO3B'A3KIB MK PiSHUMKU BuAaMM POCINH
npu CNifNbHOMY iXHbOMY BUCiIBaHHI Ha OAHIM AinsHui abo nnaHyyn CiBO3MiHK.

Haii6iasi BakJIuBUME OJI HOPMAaJbHOTO (PYHKITIOHYBAaHHS OyIb-sIKOT0 0io-
reoreHo3y € Tpodiuni 38’asku. Ha maaonky 35.2 HaBeneHi OCHOBHI BapiaHTHU
reTepoTPOPHOrO KUBJIECHHA.

FTETEPOTPO®HE XUBJIEHHA

B3aemoBigHOCMHM MiXX opraHiamamu OBOX BUAiB
TBapwH (piglwe — MiXk pocnuHamMy Ta TBapuHammu

XuxauTBo abo Mix rpubamu Ta TBapMHamu), 3a AKX OOUH 3
HUX (XW>KaK) BNOBIIOE, BOMBAE i CMOXMBAE iHLLOrO
(3mo6uu).

YKnBneHHa TBApWH XMBUMMU TKaHMHAMWU POCIIUH.
BigHoCuHM pocnuHoigHux TBapuH (diTodari) i
POCHVH, SKUMW BOHU XUBMSATLCS, NEBHUM YUHOM
HaragylTb BiAHOCKUHM XMXaKiB Ta IXHbOI 3406uui

®ditodarisa

MapasnTty, gK i Xuxaku, CNOXMBAKTb XMUBI TKa-
HWHW xassiiHa, ane sKwWo 1 ybusatoTb NOro, T0 He

Mapasutuam Bifpasy, ockinbkn y 6araTtbox Bunagkax aarnbenob
XassiHa MoXe crnpuyMHMTU 3arnbenb i camoro
napasuta
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FETEPOTPO®HE XWUBJIEHHA

CanpoTtpodHe KuBneHHs MEPTBUMM OpraHiYHUMM PpEHOBMHAMM:
XXUBNEHHA pELUTKaMKN OpraHia3miB, iXHIMU BUAINEHHSMW TOLLO

OpraHi3amu pi3HWX BUAIB BCTynawTb y MyTyaric-
TUYHIi BiAHOCKHM 1 OTPUMYIOTb MOXUBHI PEYOBUHU
Big cBOro cumbioHta

CumbGioTpodHe
XWUBNEHHSA

Maun. 34.2. OcHOBHi BapiaHTuU reTepOTPOMHOTO KUBJIEHHSA (3a80aHHA: HA3BITH opra-
Hi3MH, 300paskeHi HA MAaJIIOHKY)

Tomiuni 3B’A3KM BUHUKAIOTh TONi, KOJW BUIAY He MOB’SI3aHi MPAMUMU TPO-
¢diuHMMU BifHOCMHAMM, ajieé BHACHIJOK KUTTEAIAIBLHOCTL OMHUX BUAIB 3MiHIO-
IOTHCSI YMOBHY iCHYBaHHSA iHITUX. 30KpeMa, OPpraHidaMu OOHUX BUJIB CTBOPIOIOTH
cepefloBUINe MEIIKAaHHS OJA OpraHisMmiB iHmux (npuzadaemo: BYCOHOTI paKu
MOKYTBb OCEJIATHCS Ha TMMOBEPXHi Tijla MOJIIOCKiB, KUTOMOAIOHMX, TPOIiuHi opxi-
el — Ha cToBOypax gepes Torro). llle mpukgIagu TOMiYHUX 3B’A3KiB: IIeBHI BUAA
KJIiIiB, mceBmockopmioHiB (maJj. 34.3), KoMax, 0araTOIIeTMHKOBUX UepBiB,
PaAKOTOAiOHMX TOITIO 3aTHI OCENATHCA y KUTJII iHITMX OpraHidMiB; JuIIaiHU’-
KU CTBOPIOIOTH IIEPEIYMOBM [Jis BCEJEHHS BUINUX POCJIWH Ha cyOcTpatu, ne
pocJivH paHiIe He 0yJIO.

®opuyHi 3B’I3KM 3a0e3IMeuyoTh II0-
IMIUPEeHHA ONHWX OPraHi3MiB 3a JOTOMO-
roo immumx. Ilpuzadaemo: TPAHCIOPTY-
BaHHA TBapUHAMU IIJIOAiB, HACIiHHA, TUJI-
Ky POCJIMH, CIIOP POCJHH i rpubiB Hasu-
BaIOTh 300Xx0pi€cio (Bim rperm. 300H — TBa-
puHa Ta xopeo — molnupiolock). 110 GQyHK-
mito y GioreoreHos3ax HaliuacTiiiie BHUKO-
HYIOTh ONTaxu U CCaBIli, pifmie iHIIi rpy-
ou TBapuwH (HAIpHWKJIaJ Komaxwu). TpaH-
Mau. 34.3. llpukiaj TONiYHUX 3B’A3- CIOPTYBAHHSA OLHUX BHUJIB TBAPUH iHIIN-
KiB! KHM)KKOBUY IICEBAOCKOPHIOH (38- iy mae Ha3By Qopesis (Bix nar. gopac —

BAOBXKKHU 0 2 MM) OCeJIAETHCS B KUTJIL . . . .
MIOTUEH, GIGMOTEKAY, MY3OMAX, /16 SHH- HasoBHi) (npuzadaemo: TeBHI BUIU KJIi

BUTbCSA ADIOHIMY 4JIEHHCTOHOTMMH, ce- 1I1B 1 HEMATOZ, AK1 TPAIIAOTECA ¥ CKYII-
pen AKUX € 6araTo BUAIB-MIKiZHUMKiIB UEHHAX EKCKPeMeHTiB abo Ha Tpymax
xpebeTHUX TBApPWH, MOKYTH IIOIIUPIOBA-
THUCS 3a [JOIOMOIOI JKYKiB-THOMOBUKIB
abo KyKiB-rpobapukiB). Pubu-mpuuenu
IPUCMOKTYIOTBCA [0 Tijla PiBHUX MOP-
CBKMX TBapWH: iHIMUX pud, uUepenax,

Maun. 34.4. Tlpukaan GopuuHUX B3B’SI3KiB:

y pub-upuuen (pan OxyuemoxnibHi) mepemHiit

CIMHHUH ILJIaBellb IePEeTBOPEHUI Ha CBOEPi-

HUI TIPUCOCOK, AKUM BOHU ITPUKPIIIIIOOTHC

0 Tijla «TPAHCIOPTHOIO 3aco0y» — OLIBIIMX
3a posmipamu pub, uepenax, KUTiB
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Man. 34.5. Ilpukaan ¢adbpuuamux 3B’A3KiB: JIH-

YNHKNA KOMAaX-BOJIOXOKPUJIBI[iB MEIIKAITh Yy Oyau-

HOYKaX, AKi camMi CTBOPIOIOTH 3 POCIUHHUX
PEeIITOK, Yepelnaliok APiOHuX MOJIOCKIB TOIIO

KutiB (man. 34.4). IlikaBo, 1110 y 3B’SI3KY 3
TaKUM CIIOCOOOM JKUTTA Y IIUX pud 3HUK IIjIa-
BaJbHUIN MiXyp, OCKiJIBKU JIIIIE OKPeMi IIpes-
CTaBHUKU IIpUuen (HATPUKJIAJ, IPUYEa 3BU-
YyaiiHa) MOYKYTh TaKOK BECTH BIJILHHU CIIOCi0
SKUTTA.

®Da6opuuHi 3B’I3KHM YTBOPIOIOTHCA, KOJIU OPraHi3Mu OJHOTO BUIY BUKOPUCTO-
BYIOTH JJIS ITOOYIOBY CBOIX CHOPYZ 3aJIUINKM, IPOOYKTH BUIieHHS ab0 KUBUX
icroT iHmmoro Buay (MaJ. 34.5).

Knro4yoei mepMiHuU ma noHammsi

TpodiyHi, TONiYHI, POPUYHI, habpnyHI 3B’I3KMN, NPUHLMM KOHKYPEHTHOIO BUKIHOYEHHS.

lMepesipTe 3A06YTi 3HQHHS 1. Aki BapiaHTM TpoidyHMX 3B'SI3KIB MpUTaMaHHi
reTepoTpodHMM opraHiamam? 2. LLlo Take npsmi Ta

Henpsimi 3B’A3Kn MiXk Buaamu? Haesegite npuknagu. 3. Y YoMy CyTb NPUHLMMY KOHKYPEHT-
HOro BUKMOYEHHA? Ha AKMX eKonoriyHnX 3akoHOMIpHOCTAX BiH 6a3yeTbca? 4. Lo xapak-
TEPHO Ans TonivyHUX, PopuyHUX i pabpuuHnx 3e’a3kis? Haeeaitb npuknaaw.

Yomy came TpohiyHNM 3B’A3KaM HaNeXnTb NPoBiaHa ponb Y PyHK-

lMomipkyvite ) -
LiOHYBaHHi ekocuctem?

§35. NEPETBOPEHHY EHEPTIT B BIOTEOLIEHO3AX

Ilpuzadaiime, vomy GyHKIIiOHYyBaHHA 0iOJIOTIYHMX CHCTEM HEMOIKJIUBe 0e3 mepe-
TBOpeHb eHeprii. IIlo Take eHeprisa 3 mosuItiit Gisuknu? ¥V SKUX OUHUISEX BUMIipIOIOTH
eneprio? ki opranismMu Ha3WMBAIOTH MIPOAYIIEHTAMU, KOHCYMEHTAMU TA PeAyIleHTaMu?

IleperBopenns eneprii B Oioreonenoszax. [ToToku peduoBuH Ta eHeprii B 6io-
reoIleHO3aX MiANOPAAKOBYIOTHCA NEeBHUM B3aKOHOMipHocTsaAM. Ilo-nepuwe, 1e
3aKO0H 30epe:kKeHHs MacH: Maca PeuoBHWH, AKi BCTYIAIOTh Y XiMiuHY peakIriio,
Mae JOPiBHIOBATU Maci peyoBWH, IO YTBOPHMJIUCA B Ipolieci peakuii. ITo-dpyze,
e 3aKOH 30epeskeHHA eHeprii (mepmuili 3aKOH TEPMOAWHAMIKH): €Hepria He
CTBOPIOETHCS i He 3HMKAE, BOHA JIHIIE MOJKE IIePEeXOAUTH 3 OJHOTO CTaHy B
imwuii. J{pyruii 3aK0OH TepMOINHAMIKM CTBED/PKYE, 1110 IIPU MEPEXOi eHeprii 3
OIHOT'O CTAaHy B iHIIMN YacTHWHA II PO3CIiIOETHCA y BUTJIALL TeIlja, YHAaCJiJOK
YOro BOHA BTPAUYaEThCSA CUCTEMOIO.

Bu B:ke 3HaeTe, 110 GioreoreHosu, AK i OKpeMi opraHismu, € gidKpumumu
cucmemamu, 10 MOTPeOYIOThL HMOCTiMHOTO HAAXOIKeHHA PEUYOBMHU Ta, HacaM-
nepeq, eHeprii 33oBHi (MaJj. 35.1). OcHOBHUM AiKepeJsioM ITiel eHeprii € coHAYHe
CcBiTyIO, siKe (POoTOTPO(GYM BJIOBJIOIOTH i IIEPETBOPIOIOTHL B €HEPrilo XiMiuyHMX
3B’sI3KiB CMHTE30BaHOI HMMU OpraHiuHol peuoBmHU. ['eTepoTpodHi opramismu
OTPUMYIOTh IOTPiIOHY iM eHeprito BHACIIAOK (hepMeHTATHBHOTO PO3KJAAy opra-
HiYHMX pedoBuWH. JIluWIlle He3HaUHa YACTUHA €Heprii COHAYHOro CcBiTIa, AKa
carae moBepxHi 3emuri (61u3sk0 1 %), pikcyerbes mpoaylieHTaMu, iHINA K Bil-
O0MBaeTHCA B KOCMOC ab0 PO3CIiIOETHCS y BUIJISAAL TEIJIOTH.

Vepiiie Ha IPOBIAHY POJIb 3eJeHUX POCJUH y 3a0e3leueHHi eHepriero ycix
MeITKaHI[iB HAaIlol MJaHeTH 3BEPHYB yBary BCeCBiTHBOBimomuii yuenmit Kau-
menT ApragiiioBuu Timipases (1843-1920), axwuii oOI'PYHTYBAB NOLONCEHHSA
npo KOCMIYHY PONb 3eleHuXx pociun (a Takox iHIMUX GOTOTPOGHUX OpraHis-
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MiB) v (yHKI[ioHyBaHHi O6iocdepu. 3rigHo i3 mmM moJOKeHHAM (oToTpodHi
OpraHisMmu, yJIOBJIOIOUHN COHSYHI IIPOMEHi Ta MepeTBOPIOIOUM CBITJIOBY €HEpTiio
Ha eHepriio xiMiuHMX 3B’A3KiB CHHTE30BaHUX HUMU OPTraHIUYHMUX CIOJYK, 3a0e3-
MeYyITh iCHYBaHHA 11 PO3BUTOK JKUTTA HA 3eM.JIi.

OpraHismu, AKi CHOKWBAIOTH 3€JI€Hi POCIWHY, 3aCBOIIOTH I HOOYIOBU
PEYOBUH CBOT'O Tijla JuIlle He3HAUYHY YAaCTHUHY eHeprii ximiuHux 3B’A3KiB cBOE€l
ixxi (ue 6iabite 10—20 %). Perrita posciioeTbest y BUTIAAL TEIJIOTH i BUTpaua-
€ThCA HaA IPOIeCcH KUTTENisAabHOCTi. Te came crocTepiraioTh i mpu moigaHHI
dirodaris xmxaxamu i T. m. OTiKe, Ha KOKHOMY eTalli mepefaui edmeprii Bing
ONHUX OPTaHiZMiB M0 iHINTMX 6iJIbINIa YACTHHA i1 BUTPAYAETHCA Y BUTVISAI TEILIIO-
T i JuIle He3HAUHA YaCTKa IIEPEeTBOPIOETHCA Ha MOTEHI[INHY eHepriro Ximiu-
HUX CIOJYK y IpoIecax IJacTHYHOI'0 OOMiHY.

Jlaumrornu skuBiaenua. [Ipuzadaemo: IOCTiJOBHOCTI OpraHisMiB, y SKUX 0CO-
OMHU OZHOTO BUJIY, IXHi peITKU ab0 TPOAYKTH JKUTTEAIAJTBHOCTI CIYTyIOTH
00’€KTOM KUBJIEHHS OPraHisMiB iHINIOro, Ha3UBAIOTh NAHUIOZAMU HUETLEHHA
(mpogivnumu nanyrozamu). OT:Ke, JAHIIOTH KUBJIEHHSA — IIe PAAY OPraHismis
pi3HUX BUAIB, y AKWX MOXKHA HPOCJHiAKYBaTHU MIJISAXYW BUTPAYAHHS ITOYATKOBOL
mosu emeprii. Ockinbku mimg wac mepemaui eHeprii 3 momepegHBOI JAaHKU
IO HaCTYIIHOI OijbIlia ii yacTMHA BTPAYAETHCA IJA JKUTTENiAJBHOCTI OpraHis-
MiB, KiJIbKiCTh JJAHOK JIAHITIOTiB JKUBJIEHHS OOMe’KeHa i 3a3BHUUall He IepeBU-
mye 4-5.

31e6iJBIITOro JIAHIIOTH JKUBJIEHHS B 0ioreoreHo3axX IMOUYMHAIOTHCA MPOIY-
meHTamu (aBTOoTpoHUMU opradismMamu). PociamHOIAHI opraHisMu 3aiiMaioTh
HACTYIHUI IicJs TPOAYIleHTiB TpodiuHmii piBeHb (KoHcymenmu I nopsadky),
IaJi line piBeHb XUKAKIB, AKi JKUBJIATHCA POCIUHOLTHUMY BUIAAMYU (KOHCYMEH-
mu II nopsadky) Tomo. SIKIIO0 KOHCYMEHTH MAIOTh IIUPOKUN CIIEKTD KUBJIEHHS,
BOHM MOMKYTHh 3aiimMarTu pisHi Tpodiuni piBHI B KijabKOX JaHIorax. Hampu-
KJaJ, cipa BOPOHA MOJKe JKHMBUTHCh 3€PHOM (IK KOHCyMmMeHT I mopsakxy) abo
nramieHATaMu 3epHOITHUX (KoHcyMeHT Il mopsaky) uu KoMaxoigHuUX (KOHCY-
meHT III mopAaKy) BUAIB mITaxis.

Yacruua Giomacu 3aru0auMX OPOAYIEHTIB, AKY HE CIOMUJIA KOHCYMEHTH
(HampuKJaj, omaJe JIMCTS), a TAKOMK PEIITKU YU IPOAYKTU KUTTENiSAIBLHOCTI
iHmuMx opraHidmiB (Tpynu i eKCKPEMEHTH TBAapUH TOILO) CTAHOBJIATHL KOPMOBY
6asy camporpodis. [[o HMX HaJeKaTb i PeAyIeHTH, 3JaTHI PO3KJamaTU opra-
HiuHi peuyoBMHU 10 HeopraHiuanmx. OTiKe, y OioreomeHo3i eHepris y BUIVIALL
XiMiuHMX 3B’SIBKiB OpPraHiUHUX CIOJYK aKyMYJIOETHbCSA Ha PiBHiI IPOAYIEHTIB,
IPOXOANTH Uepes OpPraHidaMmy KOHCYMEHTIB i pedyIleHTiB, YaCTKOBO PO3CiIOETHCA
Yy BUTJIAi TelJa Ha KOXKHi# 3 TpodiuHMX JaHOK, 30epiraeThcsa B MepTBiil opra-
HiUHifI peYOBMHi i OCTATOUYHO BTPAYaEThHCA AJIA 0iOreoIeHo3y IIij yac il pynHy-
BaHHA (auB. MaJ. 35.1).

¥V GioreorieHo3ax (popMyIOThCSA JIAHITIOTH JKUBJEHHSA ABOX TuIiB. JlaHIioru
JKUBJIEHHS NACO6UULHO020 muny (Lanyrozu 6uidaHHa) MOUNHAIOTHCA 3 IIPOLY-
IEeHTiB i UAYTH MOCJIiOBHO Uepes JAaHKU POCIMHOIZHUX TBapuH (KOHCYMeHTiB I

peayLeHTm
CoHAYHa Tennosa
enepria eHepria

Mau. 35.1. BioreomeHos sk
BigkpuTa OioJsioriuna cuc-
TeMa (3a80aHHS: 3 JOIIOMO-
IO BUHUTEJbKH a00 BYU-
npoayueHTu KOHCYMEHTH TeJsI TPOKOMEHTYIHTe cXe-
MY, HaBeJeHy Ha MAaJIIOHKY)

bioreoueHo3
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Mau. 35.2. Tunu JaHIOriB KUBJIEHHSA: 1 — MACOBUIHUIM; 2 — IeTPUTHUH (3a80aHHA:

IpPOaHAJNIBYHTE CTPYKTYPY HaBeJeHUX HA MAJIOHKY JIAHIIOTiB KUBJIEHHSA I BCTAHOBITH

TpodiuHi piBHiI OopraHisamiBs, 110 BXOAATH M0 iIXHBOTO CKJAMY; 3allPOHOHYITEe CBOI Bapi-
aHTHU IIaCOBUIITHOTO ¥ JeTPUTHOIrO JIAHITIOTiB JKUBJICHHS)

nopsAAKY), XmKakKiB (koHCyMeHTIB II i Bumux mopAakKiB) i 3akiHuyioThCA peny-
neHTaMu. JIaHIIOrY KUBJICHHA dempumnozo muny (1aHylozu po3KniadanHa)
MMOYMHAIOTHCA 3 MEPTBOI opraHiuHoi peuoBmHHU (PEIITOK OpraHiaMiB abo Ipo-
IYKTiB iXHBOI KUTTEAIAIBHOCTI) i TPOAOBKYIOThCS Oe3rnocepeJHbO0 KOHCYMEeH-
Tamu (canporpodamu) (Maa. 35.2).

Tpodiuna citrka. ¥ Oyab-aKoMy 0ioreoreHo3i pisHi JIaHIIOTU JKUBJIEHHS He
iCHYIOTH OKpPEeMO OAWH BiJ OJHOTO, a TiCHO IlepemJieTeHi, popmyrouu mpogiuny
(xapuosy) cimxy (main. 35.3). Ctyninb posrany:keHHs TPOdiuHOI CITKU IIeBHO-
ro OioreorneHos3y 3aJeKUTh BiJf MOT0 BUIOBOTO Pi3HOMAHITTS. A Bim crymeHs

Maxn. 35.3. Tpodiuna ciTka HasemHOro OioreoreHosdy (3a60aHHsA: 3 AOIOMOI'OI0 BYU-

TeabKU a60 BUMTENs BUALIITH OKPEMi JIAaHIIOTY KUBJIEHHS Ta NIPoaHaJi3yiiTe iX; BU-

3HAUTe Ha MAJIOHKY KOHCYMEHTIiB pi3HUX MOPSOKIB i pemyIeHTiB; CKJIAmITh CBiit
BapiaHT TpodiuHOi ciTKM)
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posraayskeHocTi TpopiuHOi ciTKM, Yy CBOIO uepry, 3aJIe;KUTh HOro CTiMKicTh
(nomipkyiime domy).

IIpaBuno erosoriunoi mipamimu. Bugu exosoriunmx mipamin. Ilepenmaua
eHeprii uepes pidHi JJAHKY JAHITIOTA *KUBJIEHHSA 3aJ€KUTDh BiJ] e(DeKTUBHOCTI, 3
SIKOI0 OPraHi3MU IIePEeTBOPIOIOTH CIIOXKUTY 19Ky Ha CTBOPEHY HUMU OioMacy, I
MicTuUTh BiAmOBimHY KiabKicTb eHeprii. Taky e(eKTHBHICTL HA3UBAIOTH e@ek-
muenicmio JaaHyioza xueaeHns. e BimcoTor eneprii, ska micTuThcA B iKi,
BUKOPHCTAHIA KOHCYMEHTOM JJisi CTBOPEHHSA BJIacHOI Giomacw.

IIpogyxTuBHicTE 6ioreoleHO3y BHPAsKalOTh B OJMHUIAX Macu abo eHeprii
(cTBOpEHOI 3a OMMHUITIO Uacy i y IepepaxyHKy Ha OJMWHUIIO IIJIOIi a0o 06’eMy,
"Hanpukgazn, 1000 kr ma ginaani miomiero 100 M2 OpoTATOM POKY). Po3spisusa-
I0Th IPONYKTUBHICTH NepeuHHY, CTBOPEHY aBTOTpodaMu, Ta 6MOPUHHY, CTBO-
peny rereporpodamu. IIpoayiieHT 3HAUHY YACTHUHY CHUHTE30BAHOI IMPOAYKILil
(40-70 % cymapuOi) CIOXKHBAIOTh AJA 3a0e3leUeHHs BJACHUX IIPOIECIB JKIUT-
TeAiANBHOCTi, a Ta, IO 3aJUINNJIACh, CTAHOBUTH YUCMY NEPEUHHY NPOOYK-
yiro — npupict 6ioMacy pocyuH 3a neBHY oguHUI0 4dacy. e Toi pesepB, AU
MOJKYTh CIIOKMBATH KOHCYMEHTHU Ta penyrenTtu. OT:Ke, reTepoTpodHi opraHia-
MU iCHYIOTH 3aBASKHU YHCTiil IepBUHHIN NpomyKIlii 6ioreoreHosy.

¥V crabimbHUX OioreorenHosax (HaOpPUKJAJ, BOJOTUX TPOIIYHUX Jicax) rere-
poTpodu TOBHICTIO BUKOPHUCTOBYIOTh YCIO UHCTY IIEPBUHHY IpoAyKIrito. Tomy B
HUX abcoyoTHUI mpupicT 6ioMacu HaAOMMIKYEThCA OO HYyJId. Y HecTabiJIbHUX
OioreorieHo3ax 3 He3HAYHUM BUAOBUM PiBHOMAHITTAM GijbIlla YacTHHA HEePBUH-
HOI IIPOAYKIiI KOHCYMEHTAaMW Ta PEeAYyIeHTaMH He CIOMKUBAETHCA i HPUPICT
O6iomacu (ImepeBasKHO y BUIVISIAI PEIITOK POCJMWH) € BUCOKUM (Hampukjaajm, 6io-
reoreHo3u TyHapu). lle cTBOproe mepeayMoOBHU AJiS HMOSBU Y CKJaAi 0ioreoreHo-
3y HOBUX BHUJiB.

IIpaBujio eKOJIOTIiYHOI HMipaMigu CTBEPIIKYE: HA KOMCHOMY NOnepedHbomy
mpogiunomy pieHi Kiavkicmyv O6iomacu ma enepeii, U0 3anacamscs OpP2aHis-
Mmamu 3a 00UHUYI0 wacy, 3HAYHO Oiavwia, Hix Ha Hacmynuux. I'padiubHo fioro
300pasKaioTh y BUTJISAAL MipaMigu, yTBOpeHOI 3 okpeMux 0JokiB. Korken i3 mmux
0J0KiB BiAITIOBiZla€ MPOAYKTUBHOCTI OpraHiaMiB (CTBOpPEHil 3a OAWHUIIIO HaCy
Oiomaci abo samaceHili eHeprii) Ha BigmoBigHOMY TpodiuHOMY PiBHI JiaHIOTa
KuBJeHHA (Maa. 35.4).

€ pisui Buam exosoriunmx mipamizn. Iipamida 6iomacu BimoOpaskae Kiab-
KicHi 3aKOHOMipHOCTI mepesaui Macu opraHiuvHOl PEUOBMHU Bif oHOTO TPO(iu-

eHepriﬂ, BUTpaveHa daK Tennosa

peayueHTH

po3KnagaHHA opraHivyHmMx
CNONyK 4O HEOPraHiYHNX eHepris CoHus

Mauxa. 35.4. Cxema, III0 iIIOCTPYy€E MPaBUJIO €KOJOTIUHOI mipaMigu: mpu mepexoni eHep-

rii, axa micTuThcA B iKi, 3 HMIKYOTrO TpodiuHOTO PiBHA HA BUMIHE Oijbina ii ywacTuHa

(mpubausuo 90 %) BTpauvaeThcs, meHma (mpubiausHo 10 %) — samacaerbcsa: 1 — mpo-

nymertu — 100 %; 2 — xoucymenTu I mopsaaxy — 10 %; 3 — xoucymenTu II mopsary —
1 %; 4 — xoucymenTu III mopaaxy — 0,1 %; 5 — koucymenTu IV mopsaxy — 0,01%
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HOTO DiBHA JIAHITIOTA KUBJIEHHA IO iHINIOro (IPOAYKTMBHICTH OpraHisMiB mpu
IIbOMY BHPaXKAIOTh y ONUHUIAX Macu cyxoi peuoBuHm). Ilipamida enepezii
IEeMOHCTPY€E 3aKOHOMIPHOCTI mmepenaui exeprii Bif ogHiel TaHKM JIAHIIOTA KHUB-
geuuda no immioi. Koxxuuit ii 60k BimmoBimae Ti#t KinbKocTi ximiumoi eHeprii,
sKa 3aracaeTbca Ha BigmosimHomy Tpodiumomy piBHi. Ilipamida wucen Bif-
o0pasKkae CIiBBiIHOIIIEHHSA YlcJa OCOOMH Ha KOYKHOMY 3 TPo(iuHUX PiBHIB JIaH-
miora KuBjenusd. Ha Bimminmy Bim mipamipn Oiomacu i emeprii, ii ocHOBa MOXKe
OyTH! BY’KUYOIO 3a BepPXiBKY (nomipkyiime domy).

Knro4yoei mepmMmiHu ma noHammsi

NaHUIoIM XNBMEHHS, TpodbivHa ciTka GioreoueHo3y, NpaBuso eKOSONYHOI Nipamiaun.

MepesipTe 3A06yTi 3HAHHS 1. Yomy 6ioreoueHo3n notpebyloTb MOCTIMHOIO
HagXxoO KEeHHs1 eHeprii 330BHI? 2. Aka noganblia

[0ns CBITNOBOI €Hepril, Ky 3acBOTb NpoayueHTn? 3. Ak PopMyTbCS NaHLUIOMM XNB-
neHHA? 4. Yum BM3HaAYaeTbCA TPOMiYHNI piBEHb OpPraHi3aMiB y NaHLo3i X1MBMeHHa? 5. Aki
BW 3HaAETe TMMM NaHUOMB XMBMAEHHA? 6. 3aBaaku YoMy dopmyeTbcsa TpoddivyHa ciTka?
7. o cTBepaXxye npaBuio ekosnorivyHoi nipamign? Aka GionoriyHa ocHoBa Ui€l 3aKOHO-
MipHOCTI? 8. Aki BM 3HaeTe BMAWN eKonoriyHmx nipamig? CxapaktepuaynTe ix.

1. Yomy BioreoueHo3n He MOXYTb icCHyBaTK 6e3 npoayueHTiB? Bia-
nosigb obrpyHTynte. 2. Yomy ctabinbHicTb bioreoueHosis 3ane-
XWUTb Bi CTyneHsa po3ranyXeHocTi TPOidHOI CiTKn?

lMomipkyviTte

Mobyaynte nipamigy 6iomacu naHutora XMBNEHHsI NacoOBULL-

TBOpYe 3aBACHHS Horo Tmny (Ha Baw BuUGIp).

§36. NPOAYKTUBHICTb EKOCUCTEM Pi3HOTO TUMY. ATPOLEEHO3M

IIpuzadaiime, 1m0 Take IepBMHHA Ta BTOPMHHA NPOAYKTUBHicTH. SIKi opramismm
HaJIeXkaThb A0 camporpodis? fAxuit croci6 BemeHHA CiIbChKOIO I'OCIIOTAPCTBA € €KCTEeH-
cuBHuM Ta inTeHcuBHuM? Illo Take mennd?

Oxpemi GioreoreHo3u HAIIOI MIJIAHETH BiPi3HAIOTHCA 3a PIBHUMU MOKAa3HU-
KaMM: CTPYKTYpOIO, NPOAYKTHBHICTIO, BeJIMUYMHAMU Ta IIIBUAKICTIO IIOTOKiB
PeYoBUH Ta eHeprii, CIiBBiAHOIIIEHHAM CTBOPEHOI MEPBUHHOI Ta BTOPUHHOI IIPO-
OYKITil, IMBUAKICTIO yTUJIizamii opraHivyHuUX PEIITOK, IIJIOINEeI0, AKY BOHU OXO-
IJIIOI0TH, BUJOBUM Pi3HOMAaHITTAM TOIIO.

Biomaca i mpoaykTuBHicTs, HazeMHUX 0Oionenosis. HaliHMKYa TPOTYKTUB-
HiCTHL XapakxkTepHa [OJid 0iOreolieHO3iB TYHIApPW Ta IIyCTeJNb, HaWBHUIA — I
BoJIOTMX Tpomiuunmx JiciB (man. 36.1) (noscrims uomy). ¥ 6OioreoreHosax

3

. = - ';;/‘4— % B |

o
’ A SN
Maux. 36.1. Pisui Tunu HasemHuX Oioreomenosis: 1 — TpomiuHMii Jic — IpPUKJIAL BUCO-
KOIIPOAYKTUBHOI'O CAMOPEryJILOBAHOT'O 0ioreoleHo3y 3 BUCOKHMM BUIOBUM pPi3HOMAaHIiT-
TAM; IPUKJaAU HU3BKOMPOAYKTUBHUX Oioreorenosis: mycreisda Caxapa (2) Ta apkTUYHA

tyazapa (3) (nomipkyiime, ynM 3yMOBJIeHA HU3bKa BHUJ0BAa Pi3HOMAaHITHICTH WX TUIIIB
OioreomeHosin)

Peraa:
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AHTAPKTUYHUX i MMOMIpHMX PErioHiB HU3BKi 3MMOBi TemMmepaTypu Ta BiJHOCHO
KOPOTKUII (poTomepion HEraTHMBHO MHO3HAYAIOTHLCA HA IXHIH IPOAYKTHBHOCTI.
Hecraua BoJioTm 00Me:Kye MPOAYKTHBHICTH 06iOTeoIleH03iB MOCYIIJINBUX PETrio-
HiB, HE3BAYKAIOUU HA CIPUATINBE MOETHAHHA TEMIIEPATYyPU Ta PEKUMY OCBiT-
gerHA. OT)Ke, TPOAYKTUBHICTE HasdeMHIX 0iOoreoIeH03iB pPi3Ko 3HUIKYETHCA Bif
BOJIOTUX TPOIIiKiB [0 perioHiB 3 moMipHHM i ImpoxoJogHMM KJimatoMm. Bioreo-
IMeHo3u 0OJIIT 3aiiMAalOTh Haue MPOMiKHe IIOJOKEeHHSA MiK Ha3eMHUMHU i BOTHU-
MM, YaCTO BOHU BUCOKOIIPOAYKTHUBHI.

IIponykTuBHicTs, BOTHNX Oioreonenosis. PisHoMmamiTHi MopchbKi GioreorieHo-
3W MOJKHA IIOIJINTH Ha ABa TUIIN: IpuOepeskHi Ta BigkpuTtux Box. s Gioreo-
meno3iB CBIiTOBOro OKeaHy XapaKTepHa JOCUTL HMU3bKA MPOAYKTUBHICTh, KA B
KiJbKa pasiB HMKYA 3a IPOAYKTHUBHICTh Ha3eMHUX, a OioMaca IXHiX MpoayIeH-
TiB — HMIK4YaA y TucAYi pasis. IIimpaxoBaHo, 1110 IPOAYKTUBHICTE 6GioreoreHo3iB
BiIKPUTOTO OKeaHy CTaHOBUTH He Oinbire 10 % Big IpOAyKTUBHOCTI JicoBHX
€KOCHCTEM IIOMipHOI 30HU.

IIpopyiienT Boguux 0ioreoreHo3iB — Iie IMepeBaskHO BogopocTi. Bouu mBua-
KO IPOAYKYIOTH 0ioMacy 3a paxXyHOK BHUCOKMX TEMIIiB PO3MHOMKEHHS 1 IIBUIKOL
3MiHM TOKOJIiHB, ajie ii TaK caMoO IIIBUAKO CIIOKMBAIOTh KOHcyMeHTH. OT:Ke,
3amac 0iomacu, AKY CTBOPIOIOTH BOAHI IPOAYIIEHTHU, MOCTiHHO 3aIUINAETHCI Ha
HU3bKOMY piBHi. Biomaca B MopchbKux 0ioreoiieHo3ax IepPeBa’sKHO 3aIlaCaeThCs
KOHCYMEHTAMHU BUIIUX TMOPAAKIB (pubu, KUTOMOAiIOHI, MOPCHKiI TITaXu TOIIO),
AKiI MaioTh OiJIBINY TPUBAJICTh JKUTTA i MEHINY INBUIKICTh 3MiHM HOKOJiHB.
IIponykTuBHiCTL GioreoreHo3iB HpicHMX BOJA — 03ep, CTaBKiB, OOJiT i piuok
moaibHa [0 MPOAYKTHUBHOCTI aHAJIOTIUHNX MOPCHKUX.

Arpouenosu. JIloguHa AK KOHCYMEHT 3aJIE}KUTh BiJl UMCTOI MIEPBUHHOL ITPO-
IYKIIil, cTBOpeHOi 3ejeHUMHU pocauHamu. s i1 mocTifiHOro oTpuMaHHA BOHA
CTBOPIOE MITYYHI YyrpyHOBaHHA — arpoiieHos3u (I10Jisd, IIacOBUIIa, TOPOIHU TOIIO;
maJj. 36.2, 1).

?A Azpoyenos (Bin rpel. azpoc — moJje Ta KOUHOC — 3araJbHUN) — 30igHEeHe

BHJAMU yIrPYIOBaHHS POCJUH, TBAPMH, IpuliB i MikpoopraHnismis, cTBO-
peHe JIOAMHOIO AJs OTPMMAHHSA CiIbCHLKOTOCIIOAAPCHhKOI MpoaykKiii. Big mpu-
porHuX 6ioreolieHO3iB arporeHo3u BiApi3HAITHLCS CBOIMHU BJIACTUBOCTSIME Ta
0CO0JIMBOCTAMHU (PYHKITIOHYBAaHHS. Y HUX He 3TiMCHIOETHCS KOJOOOIr peuoBUH,
OCKiJIBKH OiJIBINY YacTHUHY IPOAYKIII BUIyYalOTh Y BUIVIALL Bpoxkaio. HesHa-
YHe BHUJIOBE PiBHOMAHITTA Ta MaJio PO3TaJy:KeHi TpPodiuHi CiTKM 3yMOBJIIOIOTH

»

Mau. 36.2. ArpomueHosu — NpUKJIaLU MITYyYHUX Gioreorenosis (1); y pasi HemocTaTHLOI

yBaru o0 CTaHy arpoieHO3y B HbOMY IOUYMHAIOTH 3’ABJATUCA OUKI BUAU, SKi IOCTY-

IIOBO BUTHUCKAIOTh KYJIbTYPHI (2), a60 MacoBO PO3MHOKYIOThCA MKIAHUKY (3 — KOMaxu
xXpecTonBiTi 6imrky — He6e3meyHi MKIZHUKY KATyCTAHUX)
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Maux. 36.3. Biosoriunuii meTos 60poTs0M 3 BUAAMU-IIKigHUKAMK: 1 — JKYKKU-COHEUKA €
MIPUPOIHUMY BOPOTaMU IIONENHUIlb, AKI IIKOAATh PiBHUM BHIAM KYJIbTYPHUX POCJIMH;
2 — rpuxorpamu (pazg IlepeTuHUYacTOKpHIIi) — KOMaxu, CAMKM AKHX BiIKJaamaioTh CBOI
AUIA B AUIA iHIIUX KoMaX, cepel AKX € Hebe3meuHi MKigHUKM; 3 — cepen rpubiB €
XMKi BUAM, 3AATHI BJIOBJIOBATU U IIePeTPaABIIOBATHU INTKiAJNBI BUAU HEMAaTO[

caabKy eKOJIOTiuHy CTiMiKicTh. Y arpoieHosax Maiiske BiJCyTHS caMopery-
JIAITiA.

3a BUCOKi BposKkai JIOAWHA PO3IJIAYYETHCA BUCOKMMMU BUTpPATaMU MaTepi-
aJbHUX PECYPCiB, 30KpeMa, Ha BHECEHHS MiHepaJIbHUX Ta OPraHiuHUX J0OPUB,
00pOo0ITOK I'PYHTIB, IIOJUB TOINO. YHACJiJOK BUPOIIYBAaHHSA HA 3HAUHUX IIJIO-
max MPOTATOM POKiB oxHiel um KiJIbKOX POCTUHHUX KYIBTYD B arpoleHo3ax
MOXKJIIBE MacoBe PO3MHOKEHHA Oyp’saHiB i MKiTHUKIB (KoMax, rpudyHiB, mapa-
3uTUYHUX rpubiB Toiro; MmaJja. 36.2, 2, 3).

Ilin yac cTBOpeHHsS arpoIleHO3iB CJig BpaxoByBaTH 3B’A3KM, AKI MOMKYThb
BUHUKATU IIPU CHiJIBHOMY iCHYBaHHI KYJBTYPHUX POCJUH, a TAKOMXK MiK KYJIb-
TYpPHUMHU Ta JAukKopocaumu. loIisbHO BIpoOBaIKyBaTu OioJoriuHi Meromm
00pOTHOM, KOJM UYHCEJbHICTh BUAIB-UIKiTHUKIB pEryJoioTh 3a IOIIOMOIOIO
iXHiX TPUPOAHUX BOPOTiB — XM:KaKiB abo mapasuTiB (May. 36.3). I'eneruuni
MeToau 60poThOu (Hasedims MPUKIIAAM) TEX He 3a0pPyAHIOIOTh AOBKiJIA.

VBemeHHs OO CKJALy arpoleHo3iB IPOAYKTUBHUX KYJIbTYPHUX BHUIIB i
cydacHi mMeTomm iXHBOTO KYJIbTUBYBAHHS CIPUAIOTH OTPUMAHHIO 3 ONWHMIIL
miomti Gisbmre morpi6dHOI mpoxykiii. Ile mae MOMKJIMBICTH IEPEXOAUTH 3 €KC-
TEHCUBHOTO IIIJIAXY BeIeHHS CiJIbCHKOrO I'OCIIOAapCTBa Ha iHTEHCUBHUIT, 30epi-
raTu y OIpUPOSHOMY CTaHi OijbIilie 6ioreoleHo3iB, He IIePeTBOPIOIOYY iX HA HOBIi
arpoIeHosu, i HaBiTh BUBOJUTH 3 ClIbCHKOTOCIIOAAPCHKOTO0 BUKOPUCTAHHS Yac-
TUHY 3€MeJib, CTBOPIOIOYM Ha iXHBOMY MiCIIi 3eJieHi 30HU.

Knroyoei mepmiHu ma noHsmmsi

arpoueHoas.

MepesipTe 3A06YTi 3HAHHS 1. Aki 3aranbHi 3aKOHOMIPHOCTI 3MiH MPOAYKTUBHOC-
Ti Ha3eMHuMX BioreoueHOo3iB Pi3HUX MPUPOSHUX 30H?

2. Yomy GioreouLeHo3un TponiYHUX NiCiB BUPiI3HAOTLCSA BUCOKOK NPOAYKTUBHICTIO Ta BUAO-
BUM Pi3HOMaHITTAM? 3. YUnm xapakTtepumayeTbcst PYHKLIOHYBaHHSA BOAHMUX BioreoueHosiB?
4. Aki ocobnuBoCTi hYHKLIIOHYBaHHSA arpoLeHosiB?

Momipkyyite Yomy TpmBane BMpoLyBaHHs O4HOro BUAY POCHWNH Ha OAHIN JinsiH-

Ui MOXe HeraTMBHO BNIIMHYTU Ha NPOAYKTUBHICTb arpoueHo3sy?
HABYAJIbHI NMPOEKTU [ocnigxeHHs ocobnvBOCTEN CTPYKTYPU MICLLEBUX EKOCUCTEM
(NPMPOAHMX YN LUTYYHUX).
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§37. BAACTUBOCTI BIOTEOLIEHO3iB. CYKLECII

IIpuzadaiime, o Take KoeBoJIIOIiA Ta kKoajanTtamii. ki Tunm 3B’A3KiB MOXKYTH
BUHHUKATH MiK opramisamMaMu OJHOTO BUAY Ta MiK mpeacraBHuKamu pisaux sumis? Ilo
TaKe IOMeOoCTas IOMyJAIii i ¢goromepiogusm? fAKi ymMoBH iCHYBaHHS BBasKalOTh €KC-
TpemagabHuMu? Aki opranismMm HasumBaiOTh IeHOdisaMu Ta meHodobaMu, y YOMY IIO-
asaraioTh K- Ta r-crparerii posMHOKeHH?

Brmacrurocti 0ioreonenosis. @opMyBaHHS IIEBHOTO 0iOreoleHO3y — TpHUBa-
Juii eBoJrOLifiHME mmporiec. Ilig yac #1oro po3BUTKY YCKJIAAHIOETHCA CTPYKTYPA,
3pOCTae BUJOBE Pi3HOMAHITTSA, (hOPMYIOThCA ITIJIICHICTB, CTIiAKiCcTh, 3ZATHICTH
JI0 CaMOBiJITBOPEHHSA Ta CAMOPETyJTIOBAHHA.

IMinicHicTh GioreoueHo3iB 3a0e3meUyOTh B3AEMO/Iil OpraHismMiB AK ycepenu-
Hi monyaaniii (HampuKJIam, BHYTPIITHLOBUI0BA KOHKYPEHILis), TaK i MisK momy-
JANIAME PidHUX BUAIB (MiKBUJOBAa KOHKYPEHIIisI, XMMKAIITBO, (iTodaris,
mapasuTusM ToIro). IIpo 1ie TBepAUTH MPABUIO B3a€MOIIPUCTOCOBAHOCTI: 8udU
Yy 6iozeouerno3i npucmocoeari o0urn 00 00H020 MAKUM YUHOM, W0 LXHE YzpYyno-
BAHHS CMAHOBUMb EOUHY CUCMeMY i3 83AEMONO08°A3aAHUX KomnoHenmis. [[bomy
CIPUSIOTHL MMOTOKHM CHAaAKOBOI iH(opMaIllii MisK ocoOuHaMu OOHOTO BUIY (IIepe-
Iauva reHeTuuHOl iH(popMmalii Bix 6aThKiB HalagKam) i Misk ocoOmHaMu PiBHUX
BUIIB (rOpM30OHTAJIbHE IIepeHeceHHs reHiB). PaKTOpU HEXKMBOI IIPUPOLU BILIU-
BaIOTh Ha JKUTTEIIAJIBbHICTSL OPraHisMiB, a BOHH, BilIIOBiTHO, — HA MiKpoKJiMar
Oioreorenosy. YHACJJiOK IILOTO BUHHNKAIOTL IIOTOKMU eHeprii Ta Kosoobir peuo-
BUH, SIKi 3B’A3YyIOTH IIi CKJIAJ0Bi B €qUHY CHCTEMY.

CriiikicTs 0OioreomeHosiB 3aJ€eKUTH BiJ BHAOBOI'O Pi3HOMAaHITTS, cTaJIOCTi
3B’A3KIiB Mi MONyJAIiAMY PisHMX BHUIIB (Hacammoepes TpodiuHMX), Bif cTyme-
HSI BHYTPiNTHBOI BIOPAIKOBaHOCTi. BararoBumoBi GioreoreHosu 3a3Buyaii qoope
CTPYKTYpOBaHi, posrajy:keHa TpodiuHa ciTka 3abesmeuye IIBUIKICTH IIOTOKiB
eHeprii Ta cTaJicTh K0JI000iry peUYOBUH.

3maTHiCTH 0ioreoneHo03iB 10 CaMOBiITBOPEHHA 3yMOBJIEHA B3AEMOJIIEI0 CaMO-
peryaboBaHUX IOMYJAIiN, SKi BXOAATEL A0 IXHBOrO CKJIALY, Ta 3a0e3IeUyeThbCsa
HaABHUMHU pecypcaMu JOBKijadA (Boxa, iska, rasu To1o). PisHomaHiTHI 6GioTHuHi
3B’A3KM, Hacamiepen TpodiuHi, 3abe3euyoTsL 34iMCHEHHsI IIOTOKiB eHeprii Ta
KO0JIOODIrYy peuoBUH. 3aBAAKN MiKBUIOBUM 3B’A3KaM JisiIbHICTH OJHUX OpPraHis-
MiB KOMIIEHCY€E BIIJIMB Ha CePeIOBUIIe MeMIKaHHA inmux. Hanmpukaan, saBaaKu
mporecaM MiHepaJrizailii, AKi 3gifiCHIOIOTH PenyIeHTH, Y I'PYHT IIOBEPTAIOTHCSA
MiHepaJbHi CHOJMYKH, AKi CIIOKUBAIOTh POCIUHU Ta I'pubu. Bioreomenosu camo-
BiITBOPIOIOTHCSA ¥ HA IIONYJAIIAHOMY PiBHi: 3aBASKN PO3MHOMKEHHIO OCOOMH
KOJKHOT'O BIAY BiJHOBJIIOETHCS YHUCEJBHICTD, I'yCTOTA MOMYJIAIil i Oiomaca oKpe-
MUX BHUIiB, a TaKOK OiomMaca Ta BUIOBE Pi3HOMAHITTS caMoro 0ioreoreHosy.

CamoperyaoBaHHs OioreoneHosiB. Ik peryiaioBajabHi (paKTOPH IPU LBOMY
IilOTh BHYTPIIIHBOBMIOBI Ta MilKBHIOBi 3B’I3KH, AKi 3MEHIIYIOTh KOJIUBAHHSI
YnceJbHOCTi OKpeMUX BUIIB (mpuranxaiite 1i 3B8’a3ku). 'omeocmaas 6iozeoyeno-
3y — Ie HOro 37aTHICTHh NPOTHCTOATH 30BHIIIHIM i BHYTpimHiM 3minam, 30epi-
ralouyy TUHAMIYHY pPiBHOBary CBOro CKJIaJAy Ta BJacTHBocTeil. Bin 3abesmeuy-
€ThCA 3AATHICTIO JO CAMOIIiATPUMaHHA, CAMOBiITBOPEHHS Ta CAMOPETyJIAILii.

Bnuue ekosoriuaux (paxkTopiB Ha 3MiHM B Oioreomenosax. Cykmecii. ¥ 6io-
reoleHo3ax MOMKYTh BigOyBaTumcsa IUMKJIIUHI abo mocTymaybHi sminm. SAKImo
BOHI HeMAacIITaOHi Ta HeTpuBaJi, 6ioreoeHo3 Jerko BiIHOBJIIOE CBOIO CTPYKTY-
py. 30amuicms 00 npoyecié camopo3sumKy € YyHiéepcaivbHol0 614CMUGICIO
6iozeouyeno3sis.

Iurniyni 3MiHU — Tle IPUCTOCYBAaHHA 0ioreoreHosiB 10 nepioguuHux (1000-
BUX, IPUILIMBHO-BiAIIJINBHUX, CE30HHUX TOIIO) 3MiH HOBKiJIIgA. BoHM MOMXYTh
MPOABJIATUCH AK MEPIOAWYHI 3MiHUM I'yCTOTH OKPEMUX IOMYJAIil, IXHBOI BiKO-
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BOI CTPYKTYPHU, aKTUBHOCTI OCOOMH PiBHUX MONYJIAIil, 3MiHU BUOBOTO CKJIAIY
(11e, HaIIpUKJIaMd, IMOB’A3aHe 3 BUJAMHU, AKi IMIOPIiYHO 3MifICHIOIOTH 3aKOHOMIipHi
Mmirpaiiii: mepeJiTHi mTaxm, gesKi BUIM KasKaHiIB, KoMaXxX ToIo). BaraTto BumaiB
YAaCTUHY PIYHOTO ITUKJIy epe0yBalOTh y HEAKTUBHOMY CTaHi (cropu OaKTepii,
rpubiB i pocauH, IMUCTH OAKTEpill i OMHOKJIITHHHUX reTepoTPOMHUX OPraHis-
MiB, (pasa AHIA y TBAapUH, JAJEUKH ¥ KOMAaX TOIIO).

Ilocmynaavhi 3minu BigOyBaIOThCA IIiJl Yac BiZHOBJIEHHS 3pyHHOBaHUX 0io-
TeOIeHO3iB; YHACJIIIOK HEOOOPOTHUX 3MiH KJIMaTUYHUX YMOB (BOJIOTOCTI,
CepenHBOPIUHOI TeMIepaTypu TOINO); IIig dJac (OPMYyBaHHSA i CaMOPO3BUTKY
yrpyIIoBaHb OpraHisMiB Tam, Ae BoHM OyJiu BimcyTHi ((popMyBaHHSA COCHSKIB Ha
micKkax, PO3SBUTOK YrPyIOBaHb HAa MEPBUMHHUX IPyHTaxX ToIno). IlocTymaabHi
3MiHV MOKYTh IIPU3BECTH 10 3aMiHI 0iOreoIeH03y OJHOrO THUNY Ha iHIIH.

?l IIpomecu caMopo3BHMTKY 0ioreoieHosiB, AKi Bim0yBalThCS BHACJIITOK
B3a€MOJii opraHi3aMiB Misk c00010 Ta a0ilOTUYHMM cepegOBHINEM, MAIOTh
Ha3BY cykyecii (Bif yiaT. cykyecio — IOCIiOBHICTD, HacTynHicTD). IIpukaamamu
CYKIIeciii e: 3MiHM, AKi BimOyBaroThCA 3 HOKMHYTHUM HIIEHUUYHUM II0JIEM, KOJIHU
KOHKYPEHTOCIIPOMOJKHIII JUKOPOCIi TPaB THUCTI POCJIUHUN BUTICHAIOTH KYJIb-
TYypHi, a00 3apOoCTaHHA BOJHOI0 POCIHHHICTIO O03epa i IIepeTBOpeHHs HOTo Ha
6ostoTo. JIaHI[IOT PidHUX TUIIIB 6iOreoIeHO03iB, IKi MOCJIiJOBHO 3MiHIOIOTH OJMH
OIHOTO, HA3MBAIOTh CYKyeciiHum padom.
3aKOH MOCJIIMOBHOCTI IPOXOaKeHHs ()a3 PO3BUTKY TBEPIAUTDL: NPUPOOHI
cucmemu Moxyms npoxodumu ¢a3u po3sumKy Julle 8 e8oLUIILHO 3aKpine-
HoMY nopadky: 8i0 8i0HOCHO npocmux 00 CKAAOHIWUX, 3a38U1ail 6e3 6UNAdiHHA
npomixcHux emanie (IpoTe MOKJIMWBE IXHE IBUAKE HPOXOAKEHHA). Yca Oio-
chepa Ak riobasibHA eKocucTeMa 3a3Hae Oesle-
PEPBHUX 3aKOHOMiPHUX CYKIIECIMHMX 3MiH.
Cyxkiecii MoKyThL OyTH THEPBUHHUMU i BTO-
punHuMH. Ilepéunni cyrcqecu — mosiBa i po3BU-
TOK yI'pyIIOBAHb OPraHi3MiB y TUX MiclieicHyBaH-
HAX, e iX paHime He O6yio (OcesleHHS JUIIaHT-
KiB Ha CKeJbHHUX IIOpOAax abo BUIIMX POCJUH Ha
OilaHnX y30epe:KiKaX, 3acesJeHHs BYJIKAHIUHOI
JaBU Iricas ii sacturaHHsa ToIo) (Maj. 37.1, 1).
Bonu Big0yBaioThcs B IeKijbKa eTaliB: 3acejeH-
HA OUIAHKY 3€eMHOI IIOBEPXHi IIEBHUMU BUIaAMU
pociuH abo JUMIafHUKIB; 3aroCTPeHHS KOHKY-
PEHTHUX B3a€EMOBiTHOCUH MiK PiBHUMU BUIAMU,
BHACJIIJOK YOr'o OJHI BUAM BUTICHAIOTH 1iHIIi;
TEePEeTBOPEHHs OpraHi3MaMu CepemOBUINA MeIll-
KaHHs; 3POCTAHHS BHUIOBOTO Pi3HOMAHITTS; IIO-
CcTymoBa crabijisallisi yMoB iCHyBaHHSA Ta MiK-
BUJIOBUX B3a€MOBifHOCHUH. Bmopunni cyryecii
— TIPOIleC BiTHOBJIEHHS IIPUPOIHOI POCIMHHOCTL
MiCJIsl TIeBHUX TOPYIIIeHb, HATTPUKJIA, BiTHOBJIEH-
Hs JIiciB micaa moskesk (masi. 37.1, 2). Ha mepe6ir
BTOPDUHHOI CyKIlecil IeBHMM YWMHOM BILIMBAXOTh Mas. 37.1. Cykmecii mepBunHL
YIpyIoOBaHHS OpraHismis, ski samummmuaucs Big (1) ta BropunHi (2) (3aedanna:
HOIIepeHbOI eKOCUCTEeMHE Iicid ii pyiiHyBaHHd.  CXapaKkTepusyiiTe OCHOBHI cra-
Cykiecii MOKYTb CIPDUUYMHATH AK B30BHimmHI A~ X IHPOLECLB; BIASHAUTE Ta
. . . OIIUIIITH PHUCHU HOI[16HOCT1 Ta
(3MiHM KJiMaTUYHUX YMOB, I'OCIIOAApPChKAa AifdJb- BiIMIHHOCTi B XOJIi TIEPBUHHUX
HIiCTB JIIOAWHI) IIIOA0 YIPYIIOBAHHA IIPUUNHU, TaK i BIODHHHEX CYKIeCiii)
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i BHyTpiImHi (IisiAbHICTH cAaMUX OpPraHi3MiB, IT0 BXOAATH IO CKJAAYy YIPYyIIOBaH-
Hsa). Cepen BHYTPIIIHIX OPUYMH CYKIECii € HEIOBHOTA KOJOOOIry pedyoBUH, YHAa-
CJIiIOK Joro B 6ioreoreHosi Mo)ke HaKOMMUyBaTHUCh 3HAUHA Maca HemepepoleHrX
KOHCYMEHTaMU i pegyIeHTaMM DPEIITOK OPraHisMiB i IPOAYKTIB IXHBOI JKUTTE-
mistapHOCTi. 11 KOpMoBa 6a3a CTBOPIOE YMOBH JIJIA BCEJIEHHS B HHOTO HOBUX BUIiB.

Ha mepmiux eranmax CyKIleCiiHMX 3MiH 3a3BUUall MEePEBaAKAIOTH €KOJIOTIUHO
miIacTuuHi Buau (BUAU-IeHO(OONM), 3mAaTHI MO 3acejeHHsS MicIleicHyBaHb 3
HEeCHPUATIUBUMU yMoBaMu. [T HUX XapaKTepHe iHTEHCUBHE PO3MHOYKEHHS
(r-cTpareris), MBUAKNUI PO3BUTOK, 3HAUHA BUTPUBAJIICTD M0 3MiH €KOJOTIUYHUX
(darTopis. CBo€IO MiANBHICTIO TaKi OpraHisMu CTBOPIOIOTh YMOBHU [AJIA OCEJIEHHS
immux BumiB. Hampukianm, cocHa 3BuUUaiiHa, OCENISIOUNCh Ha MiCKaX, 3aTiHIOE
TOBEPXHIO I'PYHTY, CHOPUAIOUN HAAXOMXKEHHIO B HbOI'O OPraHiKu, yTPUMaHHIO
rpyuToBOi Bogu. Ile cTBOpPIOE YMOBM MIJIA OCEJE€HHA iHINMMX BUAIB POCJIMH.

IIpomec cykiecii TpuBae, HOIIOKM OioreoleHO3 He AOCArHe 3HaYHOI BMI0BOI
pisHOMaHiTHOCTI, IIT0 Ja€ 3MOr'y cTabijlisyBaTH K0J000IT PEeYOBUH i IIepEeTBOPEH-
Ha emeprii. Ilig yac cyKiecii IOCTYIIOBO YCKJIAAHIOIOThCA TPO(diuHi 3B’sI3KM
MijK opraHidamMamu, pO3TalyKyeThCcAa TPo(diuHa ciTKa ¥ yIOBiJLHIOIOTHCA TEMIIN
nmpupocTty OGiomacwu.

ITim yac cyKiieciiiHUX MepeTBOPEHbD i€ 3aKOH CYKII€CiHHOTO CIIOBiIbHEeHH :
npouecu, wo 8i06y8anmuvcsa Y 3piaux Ypi6HOBANEHUX eKocucmemMax, sKki nepe-
oysarnmyv y cmabilbHOMY CMAHI, 3a38U1All BUABALIOMb MeHIeHYi 00 Ccnosiib-
HeHHs. 3aBEePIIYIOThCA cyKiecii hopMyBaHHAM 3piaux (Kaimarxchux) 6iozeo-
yeHo3ié (Bix rpem. kaimaxc — BUIlA TOUYKA, KYJbMiHAIiA) i3 BHAUHUM BUIOBUM
pi3HOMAaHITTAM OpPraHidaMiB, POBBUHEHUMM MeXaHi3MaMu! camMoperyadrii i 3gar-
HICTIO 0 CaMOBiATBOpPeHHs. ¥ KJIIMaKCHUX YIPyHOBAaHHAX MOMIiHYIOTH BUIU
3 TPUBAJIINIUMU IUKJIAMU PO3BUTKY, MEHIIOI0 KiJbKicTio HamaakiB (K-cTpa-
Terisi poO3MHOKEHHS), V¥ AKUX H00pe PO3BUHEHI MexaHisMu IocaabieHHS KOH-
KYPEHTHUX B3a€EMOBiTHOCHH (TEepUTOpiaJbHA IMOBEIiHKAa, By3bKa cHeIliajisalisa
II0Z0 MKepesI ki ToIIo).

3aedaHHs. MNpouec hopMyBaHHS KNiMakCHOro GioreoLeHo3y MoXe TpUBaTU OECATKU
M COTHI pokiB: TpaBu BigHOBOTLCSA 3a 1-10 pokiB; yarapHuku — 10—25 pokiB; NMNCTAHUNA
nic — 25—-100 pokis; miwaHun nic — 100—150 pokis; xBonHW nic — 150—250 pokis. 3moae-
nonTe etanm popmyBaHHs KrliMakcHOro 6ioreoLeHo3y B Micusax, 3pyMHOBAHUX CTUXIAHUM
BnagobyBaHHAM BypLUTUHY B YKpaiHi).

Bynp-AKe yrpynoBaHHSA He MOKe MOENHYBATH OJHOUACHO ABI ITPOTHMJIEKHI
TeHIEeHIii: BUCOKMI piBeHb CTBOPEHHS YMCTOI MePBUHHOI IPOAYKIIiI Ta cTabiah-
HicTh. YTpyImoBaHHA, IKi BUHMKAIOTh Ha IIOYATKOBHX eTamax CYKIecii, cTBO-
pIOIOTH OijibIlle MPOAYKINiI, HixK cmokmBaioTh. HaTomicThb, 3pisiuM GioreoiieHo-
3aM BJIaCTUBUI 30a/JaHCOBAHUIM KOJOODOIT PEUOBMH i1 BHCOKA e(EKTUBHICTH
BUKOPUCTAHHS €Heprii, 3aBASKW YOMY BOHM 3IaTHiIi e(pEeKTMBHO IPOTUCTOSITU
HECHPHUATIUBUM 30BHIITHIM BILTHBaM 6e3 IIOPYIIIEHHS BJIACHOI CTPYKTYPH.

Knro4yoei mepmiHu ma noHsmmsi

romeoctas 6ioreoLeHo3iB, cyKuecii NepBUHHI, BTOPUHHI, 3pini (kniMakcHi) 6ioreoueHo3un.

1. Aki BnacTuBoCTi NpuTamaHHi GioreoueHo3am?
Cxapaktepusynte ix. 2. Lo Take cykuecia? 3. Axi
haKTopM MOXYTb CIPUYUHUTY 3MiHM B BioreoueHo3ax? 4. fke 3Ha4YeHHs CyKLUeCin y yHK-
uioHyBaHHi bioreoueHosiB? 5. LLlo Take nepBUHHI Ta BTOPWUHHI CyKuecii? HaBegiTb npu-
knagwu. 6. fAki € 3akoHOMIpHOCTI cykuecinHoro npouecy? 7. LLlo xapakTepHo ons 3pinux
(knimakcHux) bioreoLieHo3iB?

lepesipre 3A06YyTi 3HQHHS

Lis aknx cakTopiB Moxe CNpPUYUHUTA HaAMOBINbLW WBKMAKI 3MiHU B

lMomipkyurte !
PKYy OioreouyeHo3ax?
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§38. YYEHH4 B.i. BEPHAACBKOTO MPO BIOC®EPY TA HOOC®DEPY

IIpuzadaiime, y yomy mosArae KocMiuHa poJsb 3ejeHux pociauH. IIlo marors Ha
yBasi mijg 6iorenHOoI0 Ta abioreHHO Mirpaiiieio peuoBuH?

Biocdepa ta i1 mesxi. [lorarra 6iocgepa (Bif rpei. 6ioc — :KUTTA Ta cepa —
KyJIs1) 3aIIpONOHYBaB aBcTpilickkuii reosior Enxyapa 3rocce (1831-1914) y 1875 p.
Vuenna mnpo O6iocepy crBopuB yKpaiHcbkuit yuenuit B.I. BepHaacpkuit
(mai. 38.1).

Biochepa me yTBOpIOE OKpemMoi :K1BOi 000JTOHKM 3eMJIi, a € YaCTUHOIO ii Teo-
JOTiYHMX 00O0JIOHOK, 3acesieHUX OopraHisaMamu. BoHa OXOILJIIOE BEPXHIO YACTHUHY
TBepaoi 06osoHKY 3eMJIi (IiTocdepu), BCIo TOBITY BOAHOIL (Tizpoctepn) Ta HUMK-
Hi#l mrap moBiTpsAHOI (aTMOchepn) i cTaHOBUTH cO00I0 CYKYIIHICTD ycix Gioreorie-
HOBiB 3eMJIi, eIMHY TJI00aJbHY €KOCUCTEMY BUIIOTO HOPSAAKY.

Yriinb JgiTocdepu opraHisMu MOKYTE IIPOHUKATHU Ha BiJHOCHO He3HAYHI IIN-
ounu. Hampukian, Ha rinOuHax 2—4 KM MEIIKAOTh JUIle JedKi rpynu 0axTe-
piii, mepeBa)kHO y Ha()TOHOCHUX ILJIacTaX. ¥ Tigpocdepi KUTTSA TpanIAaeTbC
Ha OyIb-IKUX IMuOMHaX, HaBiTh MakcuMaabHUX (6am3bko 11 000 m). B atmoc-
depi momIMpeHHs OpraHismMiB oOMesKeHO O030HOBUM eKpaHoM. MakcumaabHa
BUCOTA, Ha AKill OyJI0 BUABJIEHO cmopu OakTepiii i rpubiB, — 6aU3bKO 22 KM.
HaitiBumy KoHIleHTpaIrito 6ioMacu CIOCTepiraloTh TaM, Oe YMOBHU iCHYBaHHS
OpraHisMiB HaMOiJIBII COPUATINBI Ta pisHOMaHITHI — Ha Me)xax JiTtocdepu Ta
aTMmocdepu, arMmochepu Ta rigpocdepu, rizpocdepu Ta Jgitochepu.

OcHoBHi monoskenHsa BueHHsa B. Bepraacekoro mpo 6ioctepy. B.I. Bepran-
CBKMH po3rianaB Oiocdepy AK opraHiuHy €IHICTH JKMBOTO Ta HEXKUBOTO. YCIO
CYKYVIIHiCThL opraHismiB Ha 1maaHeTi 3eMjsd, BKJIOUYHO 3 JIIOAUHOK, YUYEHUHN
HA3WBaB H#UG010 pewo6uror. OCHOBHUMHU Ii XapaKTepUCTUKAMHU €: CyMapHa
b6iomaca, XiMiuUHMH CKJIad Ta eHeprisd.

Y 6Giochepi akTUBHO BimOyBaeThCs OOMiH PEUOBHH i IIepeTBOpPEHHS eHeprii,
AKi BUBHAUAIOTHCA CYMapHOIO AaKTHMBHICTIO BCix opraHisamiB. 3aBIaAKu (hOTOCHUH-
Te3y IOPIiUYHO KUBA PEUOBMHA 3eMJIi MPoayKye 0au3bko 160 Mapa TOHH cyxoi
OpraHiyHOI peuyoBUHU, 3 AKOI Mpubausno 1/3 cuHTE3yI0Th Oioreoreno3u CsiTo-
BOT'0O OKeaHy, a 2/3 — cyxomoay. Omike, 6iocdepa € ri1o6aJbHIM aKyMYyJIATOPOM
i tpancdopmaropom eHeprii CoHIidg, 6e3 AKOI HEMOXKJIUBE KUTTSI HA 3eMJIi.

Biocdepi npurtamanHi MexaHi3sMu caMOTiATpPMMaHHS Ta CaMOBiJTBOPEHHI.
IIi BsiacTUBOCTI NIPOABIAIOTHLCA B PEryJadAnil IIOCTiAHOroO rasoBOro CKJALy
aTMoc(epH, CTaJoro cKJany i KoHmeHTparii coJseii CBiToBOro oxeany, y Iin-
TPUMAaHHI MOTPIOHMX AJiA iCHyBaHHSA OPraHi3MiB ()iBSMYHMX YMOB Ha IMOBEPXHI
3eMJIi 3a JOIIOMOTOI0 030HOBOT'O €KpaHy.

B.I. BepHaacbKkuii copmysaoBaB Tpu 6Gioreoxi-
miumi mpuHmunu: 1) 6iorenHa mirparmia ximivHHX
eJleMeHTiB y Oiocdepi 3aB:KIM IPOABJSAE TeHIEH-
Iif0 0 CBOTO0 MaKCHMAaJbHOTO IPOSABY; 2) €BOJIIO-
i BUOIB IIig uac icTOPUYHOTO PO3BUTKY Oiochepu
CIpsIMOBaHA Ha MmifcujeHHs Oioremmoi Mirparii

Maun. 38.1. Bomogumup IBanoBuu Bepraaceruii (1863—
1945) — yxpaincbKuil npupomos3HaBelb, (isocod; samo-
YaTKyBaB TaKi HayKoBi HampaMmu, AK Oioreoximis Ta
pamioreosorisi; 3acHyBaB HarmioHanbHy 6i0ai0TeKy
VYxkpairu B KwmeBi (mmri — Hamiomasnpua 6i6sioTexa
Vkpainm im. B.I. BepHaacbkoro); oquH i3 3aCHOBHUKIB
YKpaiHcbKOl HaIlioHAJBHOI akajeMii Hayk, il mepiimi
npesugeHT (1918)
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Maux. 38.2. Kounenrpartifina GyHKIis »KMBOI PEUYOBMHU TiCHO IIOB’A3aHA 3 YYACTIO OP-

raHiaMiB y cTBOpPeHHi ocagoBux mopiA: 1 — mMosiocKu (a), KopaJoBi mosinu (6), opami-

Hidepu (B) 3HaTHI KOHIIEHTPYBaTu cIoqyKu Kasbiliro, ToMy BifirpatoTh BasKJIUBY POJIb

B YTBOpPEHHi IOKJIaAiB BamHAKIB; 2 — meaki papniosapii (r), miaromosi BomopocTi (1)

HaKOMMuyooTh croayku Cuiiiito 1 6epyTh yuacThb Y CTBOPEHHI 0CaJOBUX IIOPiA pamgio-
JAPUTIB i giaTomiris

aToMmiB; 3) JKMBa peuoBHHa IIepebyBae y cTaHi 6e3lepepBHOr0 XiMiuHOro 0OMiHY
3 HABKOJIUIIIHIM CEepemOBUILEM, SIKE€ CTBOPIOETHCA TA MiATPUMYEThCA Ha 3eMJIi
3aBOAKU KocMiuniii eHeprii CoHIls.

Bioximiuni (hyukiii skusoi peuosunu. 'azoBa yHKIia: KuBi icroTu BoIN-
BalOTh Ha Tas3oBWil ckJjaj atmocdepu, CBiTOBOTOo OKeaHy i I'pPyHTY: aepoOHi
OpraHisMu IIiJf yac UXaHHA BOMPAIOTh 3 HOBKiJJIS KUCEHb i BUAIIAIOTEL BYyTIJIe-
KUCJIHnII ras; POoCJUHHU i IiaHoOaKTepii B mpolleci ¢poTocuHTE3y BOMPAIOTH BYT-
JIEKUCJINIi Ta3 i BUAIIAITS KuceHb. OKMCHO-BiZHOBHA (QYHKIIif: 3a TOIIOMOI'0IO
opraHiaMmiB B aTMoc(epHOMY IIOBiTpPi, BOAi I I'PYHTI OKMCHIOIOTHCS Ta BiITHOB-
JIOIOThCA TeBHiI Ximiumi cmonykm. Hampuraanm, sarizobakTepili OKHCHIOIOTH
cuonyku Pepymy, AeHiTpupikyioui — BiJHOBJIIOIOTH HiTpaTu U HITPUTU IO
MOJIEKYJIIPHOTO a30Ty 4u HOoro oKcupaiB Tomfo. KoHmeHTpamiiiHa c¢yHKIia:
opramiamMu BOMPAIOTH 3 MOBKIJIA i HAKOIUUYYIOTH Y CBOEMY TiJi meBHi Ximiuni
enemenTu (MaJj. 38.2).

Komoo0ir peuosun y 0iochepi. PyHKIil K1BoI peuyoBMHU MOB’sA3aHi 3 6io-
reHHOI0 Mirpaiiiero aToMiB y mpoileci Koaoobiry peuosuH y Giocdepi. Hactuua

Mau. 38.3. Pousb oprauiamiB y I'pyHTOYTBOpPeHHi (3a80aHHA: 3 JOIIOMOI'OI0 BUUTEJIS
a00 BUMTEJbKU IOSICHITH, iK1 IPynu opraHismMiB 6epyTh y4yacTh y Ipoliecax
I'DYHTOYTBOPEHHS)
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mirparii XxiMiuHEX eJleMeHTiB, AKa 3MiliICHIOETHCA 3a YUaCTIO OpraHisMis, € 0io-
2eHHOI0, a AKa BigOyBaeThbcsA I03a HUMU — abiozeHHow. CucrteMy KO0JI000iriB
pisHUX ximMiuHUX eseMeHTiB i peuoBuH B.I. BepHaachbKkuii HasBaB 6iozeoximiu-
HUMU yuxKiamu.

Oprauismu 6epyTh y4acTh B YTBOPE€HHI 0CaJOBUX IOPiJl, HAKOIINYYIOUHN IIPO-
TATOM JKHUTTS B CBOIX CKeJieTaxX, uepelalnKax, HaHmupax cooiayku KaJbiiio,
Cuuiniro, @ocopy Torro (muB. maja. 38.2). BoHN TaKoXK HOJIYyUalOTLCA OO PYI-
HYBaHHSA TipchbKux mopin. Hampukiaaza, TUITaiHUKY, OCEJIAIOUNCh Ha CKeIAX,
BUOLIAIOTL OPraHiuHi KUCJIOTH, AKi PYHHYIOTh ripchbki mopoau. MemkaHITi
I'PYHTIB, a TAKOK BIIJIUB BOJU, MOBITPA Ta KJaiMaTudHUX GaKTOpiB 3abe3meuy-
I0Th I'PYHTOYTBOpIOBaJIbHI mportecu (MaJji. 38.3). Ilig wac mux mporeciB Big0y-
BaIOThCS CKJIAJHI IEePEeTBOPEHHS Ta IIepPeMillleHHs Pi3HOMAaHITHUX PEYOBUH Y
BEepXHBOMY IIapi Jitocepu. PeuoBuHM, AKi yTBOPIOIOTHCA i yac po3KJamaH-
HS OpTraHiKY, HAKOOUYYIOTHCS y POPMi TYMYCOBUX PEUOBUH, 3 SKUX YTBOPIO-
€TbCS TyMYC.

PocaunnicTs 3emuti miopiuso morsimHae 6amsbko 1,7 - 108 T BYIVIEKKCJIOTO
rasy i sugminsae 6auspko 1,2 - 10® T KucHoO, AKMI BHUKOPHCTOBYIOTH y IIpoOIleci
IUXaHHS BCi aepoOHi opraHismu.

Yuenna B.I. Beprancsroro nmpo Hoochepy. B.I. BepHaacbKuii mie B mepumrii
mosioBuHi XX cT. mepexbauaB, 1o Oiocdepa posBuHETHCA Yy Hoochepy ((Bix
Tper. Hooc — Po3yM i cgepa — Kynas); Tepmin sampornoHyBaam 1927 p. dpan-
mysbsKi dimocodu Exyap Jyi Emantoens sKroaben Jlepya (1870-1954) ta IIsep
Teitap ne lapgen (1881-1955)).

?p Hoocgepa — une HOBUI cTaH 0iochepu, 3a AKOro po3yMoBa NifgJbHICTH
JIONUHY CTAa€ BU3HAYAJBHUM (DPAKTOPOM Ii PO3BUTKY.

Hna Hoocdepu xapaKTepHUN TiCHUI 3B’A30K 3aKOHIB IPUPOAHU i COIiaIbHO-
€KOHOMIUHMX YMHHMKIB CyCIiJbCTBa, HAYKOBO OOI'DYHTOBAHE paIllioHAJIbHE
BUKODPUCTAHHA MPUPOAHUX PECYPCiB, BiAHOBIIOBAHICTH KOJIOOOITY DPEUOBUH i
moTokiB eHeprii. [lo po3B’a3aHusA OyAb-aKUX Ipo6JeM JIOAMHA MAa€E IIiAXOIUTH
3 IO3UIIHA eK0M02i4uH020 MUCLEHHA, TOOTO 30eperKeHHs i MOJIIIIIeHHS CTaHy
IIPUPOIHOTO CepeIOBUIIA.

CyuacHuit craun 6iocdhepu — 6Giomexnocepa — 3yMOBJIEHUH HpaAMUM abo
OIocepeKOBAHUM BIJIMBOM TEeXHIUHMX 3ac0o0iB I 3a0e3IleueHHs MaTepiajb-
HUX i coIliajibHO-eKOHOMIYHUX IoTped Jiognau. Ile mpu3BOAUTH 10 BUUYEPIIAH-
HS TPUPOTHUX PECYPCiB, SHUIKEHHS pPereHeparliiHuX MOKJIUBocTeil Giocdepu
BHACJIiIOK IOPYIIIEeHHS IPUPOIHOr0 KOJIOOOIry peuoBMH Ta IIOTOKiB eHeprii Ha
Hamriii naaderi. Tomy meperBopenHsa Oiocdepu Ha Hoochepy € OTHUM 3 T'OJIO-
BHUX 3aBIaHb, AKi CTOATH IIE€peJ JIOACTBOM, HEOAMiHHOI YMOBOIO HOr0 BUIKU-
BaHHA.

Knro4oei mepmiHu ma noHssmmsi

biocdepa, Hoocdepa, GioTtexHocdhepa, bioreoxiMidHi LMKN.

1. CxapakTepusynTe 30BHiLUHI OOOMOHKM NNaHeTn
3emns. 2. Wo Take Giocdepa? XTo aBTOp yYEHHS
npo Giocchepy? 3. Homy Biocchepy BBaXatoTb EANHOIO rNOOANbHOK EKOCUCTEMOIO HALLOT
nnaHetTn? Aki mexi 6iocchepn? 4. Unm xapaktepumsyeTtbes biotexHocdepa? 5. Lo Take
Hoocdepa? Ynm BoHa xapakTepusyeTbca? 6. Aki BMacTUBOCTI Ta YHKLUIT XXMBOI peyo-
BUHK B Biochepi?

llepesBipTe 3A06YTi 3HOHHS

1. Yomy biocdepa He cTaHOBUTbL OKpemoi o6onoHku 3emni?
2. Y yomy nonsarae 3HadeHHsa B4eHHs B.l. BepHagcbkoro npo Hoo-
chepy onga noganbLOoro icHyBaHHA nogcTea?

lMomipkywure
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TEMA 8.

CTAAUIA PO3BUTOK | PALIOHAABHE
NMPUPOAOKOPUCTYBAHHSI

Y yiti memi BU 0i3Haemecb npo:

® Cy4yaCHI EKOAOTIYHI NPOBAEMN Y CBITi TO B YKPAIHI;

® BUAV 3ABPYAHEHHS], iXHI HACAIAKN AASI TPUPOAHUX i LUTYYHUX EKOCUCTEM TA
AOANHN;

® BNAVB AOAVHM HO ATMOCHEPY, NApOCHERY, IPYHTU, HAO3EMHI EKOCUCTEMU TA
MOro HOCAIAKW;

® BAYKAMBICTb OXOPOHM BiIOPIBHOMAHITTSI HALLOT MAQHETU SIK YMOBM CTAGIABHOIO
@YHKLLIOHYBOHHS Biocdhepu;

® OCHOBHI HOMPSIMM EKOAOTIYHOI MOAITUKK B YKPQIHI;

® KOHLENMLLO CTAAOTO PO3BUTKY TA i BHAYEHHST AASI TOAQABLLOTO PO3BUTKY AOA-
CbKOro CYCriAbCTBA.

§39. CYYACHI EKOAOTiYHi MPOBAEMU Y CBITi TA B YKPAIHI

IlIpuzadaiime ocHoBHi nonoxkeHHsa BueHHA B.I. Bepraacekoro npo 6iocdepy Ta HoOO-
chepy. Illo Take exosoriuna wuimia, remodouxa? Ilo maroTh Ha yBasi mig poaiodicTio
rpyuris? Illo Taxke rymyc, eposisa rpyury? fki sicu Ha3WBalOTh HEPBUHHUMU Ta BTO-
punuaumu? Illo Take dorocucrema?

Huni gisaapHicTh, JIOAWHU cTajia IIPOBIIHUM €KOJIOTiYHUM (PaKTOPOM, IIIO
mocraBuJa ii mepes ckJaagHUM BubGopoM: abo i maji :KuTH, HeXTYIOUN 3aKOHAMU
IpUpPoOAHM, abo K PO3BUBATU Te, I1T0 aMEPUKAHCHKUH €KOJIOT i 3aXMCHUK HAaBKO-
JUITHBOTO npupoaHoro cepenoBuina Oasmo Jleomoasn (1887-1948) HasuBasB
«EKOJIOTiUHOI0 COBiCTIO», TOOTO BiAIOBiZa BHICTIO IIepe HACTYIIHMMY IIOKOJIiH-
HAMHU Jofei 3a crad miaaHeTu. Ilepesik eKoJoriuHmX mpo6JieM, HOPOAIKEHUX
IisIIBHICTIO JIOAWHMU, TOCUTL JOBTUM.

3pocranHsa HacejgenHa Semui (Mas. 39.1). 3a pospaxyHKaMu BYEHUX, Y
VII Ttuca4ogiTTi g0 H. e. HaceJeHHs 3eMJii He mepeBulniyBaJjo 10 MJIH 0cOOUH.

Historic and Projected Population Growth
10

ol
8 8 Bilion 2024
7 13 I%ﬁfjnt;z:;:t 7 Billion 2011 Maun. 39.1. T'padik, mio imroctpye
i, years 6 Bilion 1999 TeMIM  3POCTAHHS  HACeJEeHHs
£ I 3emuri: Bxke 2024 p., 3a IIPOTrHO-
é i 4Bi'“'i;r') e 3aMU BUEHMX, HaceJIeHHA Halloi
| % = NIJIaHeTH MOXKe CATHYTH 8 MIPZK
£ 3 3 pilion 1960 (1), a 2050-ro — 9,3 mupx. Haii-
2 2 Billion 1930 OiBIMI TPUPICT HACEJEHHS IIPO-
1 1 Billien 1800 THO3YIOTh 34 paxyHoK Iupmii,
0 Kurato ta xpain Adpuru (Science.

1+Millonyears 6000BCE ~ 4000BCE. |

2000 B.C.E.

CE
SOURCES: CARL HAUB, POPULATION REFERENCE BUREAU (PRS), 2010; U.N. POPLLATION DISION (UNPD), 2011

C.E. 2000

V. 333. P. 540. Haui Opranisaii
O6’equanux Harrii)
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Ha mouaTky HaImoi epu HaceJIeHHs IIJaHETH CTaHOBUJO mpubausHo 300 muaH, v
cepenuui XVII ct. — maiizxe 700 man, y 1970 p. — 3,6 mapa, y 1990 — 5,3 muapxa
ocobuH. Y uepsHi 2018 p. HaceseHHA 3eMJi cATrHYJ0 7,6 Muapa. SAKINO A TeH-
IeHIlid 3pOoCTaHHA HAPOAOHACEJeHHs 30epirarmmerncs, To BaxKe B 2050 p. BoHO
cArHe moHan 9 MJapa.

Omxe, 3a ocraunui 50 pokiB HaceaeHHs 3eMJi 3pocio BABiui, ToOTO BimOyBa-
€ThCSA CIPAaBXKHiN OdemozpagivHuli 6ubyx, HACIIAKU SKOTO y MaiOyTHHOMY
HEMOJKJIMBO IlepeadaunTi. 30KpeMa, 3POCTAHHSA HApPOJAOHACEJEHHS 3arOCTPIOE
npobyieMy 3a0esIledeHHs IPOJOBOJILUMMU pecypcamMu. IIpu 1mpomy perioHu 3
HaM0iIbIIOI0 I'YCTOTOIO HACEJIEHHS YacTO He 30iraloTbCsa 3 MiCIIEBOCTAMU 3 Hali-
OiJIBINI PO3BUHEHUM CiIbLCBKHM rocmozapcTBoM. Hampukian, y Kpaimax €Bpo-
mu, IliBaiunoi Amepuku, ABcrpadii, ge Bupobasiiors g0 60 % xapuoBux mpo-
nykTiB, memkae guire 30 % macememusa 3emuri, Toxi Ak maa Cxigmoi Asii me
CIIiBBifHOIIIEHHS CTAHOBUTH BigmoBiguo 28 % i 53 %.

IIpouecu ypb6anizanii (Big snar. ypbanyc — micekuit). CTpiMKUE POSBUTOK
IIPOMMUCJIOBOCTi Ta TOPTiBJi CYHIPOBOIKYETHCSA IHTEHCMBHUM PO3BUTKOM MiCT,
30KpeMa JMezanoJgicie (Bim rpei. mezac — Beaukuii i nozic — micro). Huni B
micTax mposkuBae maiiike 40 % mHacesJeHHA IJaHETH, X0Ua BOHU 3aiiMalOTh He
6iabire 0,5% ii miorri. Benuki micTa Ta ixHi OKOJIUII € IPUKJIAAOM IPUPOIHO-
TO CepelioBUINa, HAHMOIIBII CIOTBOPEHOTO AidAabHicTIO MtoguHu. Ile i pyiinyBaH-
HS OIPUPOIHUX €KOCHCTEM, i 3a0pyIHEeHHS ITPOMUCIOBUMH Ta MOOYTOBUMHU Bij-
XOomaMM, i iHTEHCUBHUU PYX TPAHCIOPTY Tomio (MaJ. 39.2).

3uunmenasa gicis. IIporsarom ocranuix 10 Tuc. poKiB yHacni/:Lox AigabHOCTL
JIIOMVHY TLJIOIA JIiciB Ha mIaHeTi CKopoTuJacsa Ha TPETUHY i mgopquo CKOPOUY-
eTbeA Maioke Ha 17 mue ra. Hacamnepen BupyOyioTh TpomiuHi Jricw, AKi Bifmi-
rpaloTh MPOBIAHY POJb y MiATPHMMAHHI €KOJIOTiYHOI piBHOBArwm Ha IIJaHETi.
Maii;xke TOBHiCTIO 3HUINEHI TepBUHHI Jicu €Bpomu, a BTOPMHHI Jicu, aKi ix
3aCTyNUJIU, MAIOTh 30iJHEeHUI BUJOBUM CKJAJ TBapUH, POCJUH i TpubiB.

InTeHcuBHe I HepallioHAJbHEe BHKOPHCTAHHA eHepropecypciB. B ocrammi
POKM 3aroCTPUJINCS IIPO0JeMH eKcIlayaTrallii aroMmHuX ejekrpocrauitiii (AEC),
aki pitors y 6iabm Hisk 30 Kpainax csity. Ile i mpo6iemu GesaBapiiioi poboTu
AEC, i 3a0pynHeHHs pagioHyKJIiZaMu TepuTopiii, axi ix oTouyioTh, i 3ax0opo-
HEeHHs BiAOpaIliboBaHOTO AAepHOro maJjgwusa Toirno (MaJj. 39.3). Tak, Tepmin ekc-
miayaraiii KoHTelHepiB, ¥ AKKUX IX 30epiraioTh, BaKKO 3icTaBUTHU 3 IIepiomom
HaMiBpO3Mmaay PaiOaKTUBHUX CHOJYK (y MeAKWX i30TOHIB BiH MOMKe TepeBU-
myBatu 24 THUC. POKiB).

Maxn. 39.2. IIpoGiemu cydvacHuX MeramojiciB: 1 — iHTeHcuBHaA 3a0ymoBa 3MEHIIIYE

TJIOMIi 3eJIeHUX 30H — CBOEPiMHUX JIereHb MicTa; 2 — iHTeHCHBHA po60Ta TPOMUCIIOBOCTI

Ta PyX TPAHCIOPTY 3HAUHO 3a0pYAHIOIOTH MOBITPS, IIT0 HETATUBHO BILJIMBAE Ha 3[0POB’S

MEIIKAHI[IB; 3 — BeJUKi MicTa CTHKAIOTLCSA 3 MPo6JeMOr0 yTuaisamnii mo6yToBux i mpo-
MUCJIOBUX BiiXomiB
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Maux. 39.3. ABapii Ha aTOMHUX €JeKTPOCTAHIIAX MAaIOTh IVI00aJbHI HACITKM:
1 — spyitHoBaHUi 4-if 610k HopuoOuabchbKol AEC; 2 — aBapis Ha SIIOHCBKiM
AEC «®Pykycima-1»

3abpyaHeHHA I'PYHTIB, BOmouM i moriTpa. 3abe3meueHHsA HaceJleHHA 3eMJi
MPOAYKTAMU XapuyBaHHA 3MYIIIYE II[OPOKY 301JBIITYyBATH IJIOIIi OPHUX 3€MeJIb.
PosopioBaHHSA JiJISHOK HIPUPOSHUX €KOCHCTEM i BUPYOyBaHHA JiciB, aKi 3a0e3-
MeYy0Th ONITUMAaJbHUI PiBeHb I'PYHTOBUX BOJ i 3aXUIMAIOTh I'DYHTHU BiJx BILIU-
BY BiTpiB TOIIO, COPUUYMHIOTH ix eposito. Iloripmyerbca caHiTapHUil cTan
BOZIOMM uepes3 3a0pyAHEeHHS MTPOMUCIOBUMU ¥ MTOOYTOBUMU CTOKAMU, MECTUIIH-
maMu, moOpumBaMu, SIKi MOTPAIJIAIOTH 3 arpoleHosiB. HepaiioHasbHe CIIOMKU-
BaHHS BOIHUX PeCyPCiB 3arocTpioe mpobieMy IIHUTHOI BOIH.

IIxigausi gas 3g0poB’s JIOAWHUN Ta iHIINX OPraHi3MiB BUKHIN IIPOMICJIO-
BOCTi, BUXJIONW Tas3iB aBTOTPAHCHOPTY 3a0pPYyAHIOIOTH MOBITPSA, CIPUYNHIOIOTH
«KMCJIOTHI JoIri». 30iJbIlleHHs KOHIIEHTpallil B aTmMocdepi BYIVIEKHCJIOrO Ta
iHmX ras3iB 3MiHIOE KJiMaT IJIaHEeTH.

SHIMKeHHI 0l0pi3HOMAHITTA IIJaHeTH. IHTEHCMBHUY BIIJINB JIIOAUHU HAa IPU-
ponHi GioreomeHosu (GeanocepegHe BUHUINEHHS OPraHidMiB, pyHHYBaHHA iX
MiclieicHyBaHb, 3a0pyAHEHHS [OBKiJJs) CIPUUYMHUB BUMHPAHHA 0araTbox
BUIiB TBapuH, POCJUH i rpubiB. SHNKHEHHA OyIb-IKOr0 BUAY OpraHisMiB 30ia-
HIOE TeHO(OH/T TIJIAaHETH, OCKiJIbKY BiH Mae yHiKaJbHUI HaOip reHis.

Knroyoei mepmiHu ma noHsmms

aemorpacpivyHmin Bubyx, ypbaHisauis.

1. HYomy aHTpoOniYyHWA BNMMB CTaB NPOBIOHUM €KO-
NoriYHMM hakTopoM CbOroaeHHA? 2. Ak BNNnBae Ha
Biochepy 3pocTaHHsA HaceneHHst 3emni? 3. Yomy 3HMLLEHHS MiciB HEraTMBHO BNUBAE Ha
cTaH 6iocdepn? 4. Axi NPUYMHM NOTipLWEHHNA cTaHy atmocdepun? 5. Ak gianbHicTb noan-
HW BNIIMBAaE Ha cTaH BogonM? 6. Ak niogvHa BnnnBae Ha GionoriyHe pisHOMaHITTS opra-
Hi3MiB HaLOl nnaHeTn?

lNepesipre 3A06yTi 3HQHHS

1. 3pocTaHHA HaceneHHs nNnaHeTn 3yMOBIOE 30iNbLUEHHS NOLL,
OpHUX 3emenb. 3 iHworo 60Ky, ebekTMBHA, HAYKOBO OBIr'pyHTOBaHa
DiSNbHICTb NIOANHM 3YMOBIIHOE TXHE CKOPOYEHHS. AK Lie MOXHAa MOACHUTU? 2. AK CnoXu-
BaHHSA eHepropecypciB ynnmBae Ha cTaH biocgepn?

Momipkyiite

Y uboMy naparpadyi nepeniyeHo nue OCHOBHI €KOMOriYHi
Teope 3aBACHHS npobnemu, 3 SKUMN LOBOANTLCA CTUKATUCSA CyYacHin nogu-
Hi. 3 gonomMorot BUNTENbLKN abo BUMTENS 3'ACYNTe, AKi eKONOoriYyHi Nnpobnemu € y Baliomy
perioHi. MigrotynTte BignoBiaHy Aonosiab (abo npeseHTauito).
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§40. BAAUN 3ABPYAHEHHS, TXHI HACAIAKU AA9 MPUPOAHUX
| LULTYYHUX EKOCUCTEM TA AA9 3AOPOB’S AIOAVHMW.
3ABPYAHEHHS MEXAHIYHE TA ®i3VYHE

IIpuzadaiime, mo Take MOHiTOpPMHT, MeTonu Oioimpukanii Ta G6ioTecTyBaHHA. SIK
ioHizyroue BUNIPOMiHIOBAaHHSA BILJIMBAae Ha KuBy marepito? IIlo Taxke doromnepiogusm?
?A 3ab6pyonrosayi — pisHOMaHITHI IPUPOAHi abo IMITYYHi areHTH, AKi moTpa-

IJIAIOTh Y HABKOJUIITHE NPUPOAHE CEPeJIOBHINEe B KOHIEHTPAIifAX, IO
MEPEBUINYIOTh 3BUYAUHUU NMPUPONHUH (OH i HeraTWBHO BIJIMBAIOTH HA Opra-
HiZMU, IOPYIIYIOYM PiBHOBAry B €KOCHCTEMAaX.

Bunu zabpynHenHsa. 3a cBOIM IOXOMKEeHHAM 3a0pyInHeHHsS OyBae IPUPO.-
HuM i aHTpomiunuMm (aHTpomoreHHuM) (Maj. 40.1). Ilpupodne 3abpydHenHHA
BizOyBaeThca 0e3 BTPYyYaHHS JIOAWHYN (HaOpUKJald, BUBEP:KEHHSA BYJIKaHIiB,
HOJKeXKi BHACIIIOK ymapy OJMCKaBOK, IMOTPAILIAHHSA IeBHUX BUIIB OpPraHisMiB
y HeBjacTuBi iM ekocucremu). AHLmponozernHe 3a0pYOHeHHA € DPE3yIbTATOM
BILINBY [IifIJILHOCTI JIIOAMHN HA €KOCHCTeMU (IK-0T, 3a0pyIHEHHS IOBKiJJIs
mo0yTOBMMU Ta IIPOMMCJIOBMMMU BigxomaMM, BHECEHHSA OTPYTOXiMikarTiB, BUKU-
U pamioHyKJiniB yHacaimok aBapiit Ha AEC).

Maux. 40.1. Ilpupoaui (1) Ta anrpomorenHi (2) sabpynumenns: 1 — mig yuac BUBEpPKeHHS

BYJKAHU BUKHUAAIOTL 0araTo yJIaMKOBOI'O MaTepiajy, IIOIejJy, MarMu — BHCOKOTEMIIe-

paTypHOr'o PO3ILIaBY, II[0 YTBOPIOETHCA B Haapax 3emii (Ha dororpadii — BUBep:KeHHSA

Byakany Kimayea ma I'aBasix); 2 — BuauBY HaQTHU MOMKYTh CTAHOBUTHU HeGE3HEKY IJIis
MOPCHKUX €KOCUCTEM

3a CBOEI0 TPUPOJOI0 3a0pyAHEHHA MOKe OyTHM MexaHiuHuUM, (isuuHuM,
ximiuauM a6o Giosoriunum. IIpukaagom 6iooriuHOro 3a0pySHEHHSA € iIHTPOLYK-
I[is1 HeBHMX BUMIiB TBapWH i POCJMH ITIiJ yac KoJioHizaii ABcrpaJrii (mas. 40.2).

&

£ 1 ous it A%

Mau. 40.2. Kakryc onyHitia (1) moTpanuB Ha TepuTopiio ABctpaJii y mepiriii mosoBuHi

XIX cT. K IeKopaTWBHA POCJIMHA; 3r0JOM ONYHIiS MOIIMPUJIACH 38 MEXaMU OCeJb

goauHu HacTiabKku (B 1920 p. oxomroBaJjia mioiny Maike y 24 MJH ra), 110 IepeTBoO-

punacsa Ha HeOe3meuHHil Oyp’siH; AOBEJOCSA 3aBO3UTH 3 OATHKIBIMHM OIyHII I mpm-

POIHOTO BOpOra — MeTeJnKa KaKTyCOBY BOTHiBKY (2), rycenuii skoi (3) sKUBIATHCS
UM KaKTyCcOM
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Man. 40.3. Mexaniunme 3a0pyIHeHHs OOBKiJIsg BupobGaMmu 3 ILIACTUKY: 1 — 3a0pyad-

HEHHS BOJOMM IIJIACTUKOBUMM BHUPOOAMU MOKYTH HaOyBaTH XapaKTepy eKOJOTiuHOI

karacrpodu (piuky ITutapym Ha octpori IBa (IHmoHE3is) BBa'KaOTh HAWOPYAHIIIIOW Y

cBiTi); 2 — 3a0pyAHeHHS NOBKiJLIA IJIACTHKOBUMU BuUpobaMu HebesmeuwHe MJId TBApPUH:

YCKJIamHIOE ab0 YHEMOKJIUBJIIOE IXHE TepecyBaHHS, a MOTPANJISHHSA B KUIIEUYHUK —

YCKJIQAHIOE TPOIleCH IepeTpPaBJeHHsA 1Ki; MOCHiKeHHSA MOKasaJyid, IM0 IJacTUK Mic-
TUThCA B Tijai Maiizke 90 % MOPCHKUX HTaxiB

Mexaniune 3a0pygHEeHHSA — HAJXOKEHHS 10 cepefoBUINA XimiuuHO Ta 6io-
JIOTIYHO iHEPTHUX IJis OPraHisMiB TBepAuWX MaTepiajiB (HampukJajm, TBepai
moOyTOBiI Ta ITPOMMCJIOBI BiAXOAM, YACTUHKU I'PYHTY, AKi 31 cTokaMmu moTpa-
miasaioTh y Bomoiimu) (Maji. 40.3). OcobauBo HebGe3lmeuHM € 3a0pyIHeHHS II0JIi-
MEpHUMH MaTepiajaMu (HaIpUKJIal, MJIACTUKOBUMMU BUPOOAMMU: TJIAIITKAMU,
maKeTaMHu TOIIO).

3aedaHHsi. Bupobu 3 nnactmac Ayxe NOBiNbHO PO3KNafalTbCs, a iXHE LOpiYHe
BUPOOHMLTBO TiNbKM 3poCTaEe. BUKOPUCTOBYOUYM PiBHOMAHITHI iHbopMaUinHi gxepena,
niaroTynTe iHpopmaLito NPO MOXNUBE PO3B’A3aHHA Ui€l cuTyauil.

diznuHe 3a0pyTHeHHA. 3aJIe’KHO BiJf IPUPOAY PO3Pi3HAIOTH: TEIJOBe, CBiT-
JIOBe, IITyMOBE, €JeKTPOMAarHiTHe Ta paAioaKTuBHe (panialliiine) 3a0pymHEHH.
Tenaose 3a6py0HeHHs TOB’sI3aHe 3 HAOXOMKEHHAM y HOBiTpA, I'PYHT ab0o BOJO-
MU HAIJIUIITKOBOI TeIsIoBoi eHeprii (y BUIVISAi HarpitToro mosiTps abo Bomm).
YacTo BOHO MOB’sA3aHEe 3 iHTEHCHBHUM BUKOPHCTAHHSAM eHEProHociiB (poboTa
TEILl ta AEC, Tpamcmoptry Toirno). OTHUM 3 OCHOBHMX IIIJISIXiB 3amobiranus
TEILJIOBOMY 3a0pPyAHEHHIO € eKOHOMHE BUKODPUCTAHHS TPAAUIIIMHUX eHepreTuu-
HUX pecypciB (HadTu, Byrijis) i mepexin Ha BimHOBHI mixepesia eHeprii (emeprisa
BOOHUX IIOTOKiB, IIPUIJIMNBIB i BiATIJINBiB, COHAYHA Ta BiTpPOBa €HEPris TOIIIO).

LlikaBo 3Hamu

Tennose 3abpygHEeHHS AOBKINNA MOXe CNPUYUHUTU NOSIBY B €KOCMCTEMAX HOBUX, He-
BnacTmemx im TennontobHmx Bugis. Tak, y Bogonmi MNisgeHHo-YkpaiHcbkoi AEC 3'siBuBCs
adpukaHcbku Bug pub — tunania (pag OkyHenogibHi). MigBuwieHHa TemnepaTypu go-
BKINMA TakoX Aae 3MOory nepenitTHAM nNTaxam 3anuiiaTucb Ha 3UMIBNIO B TUX KpaiHax, Ae
BOHW NpOBOAUIIMN MiTO.

Csimaosge 3a0py0HeHHs — TIOPYIIEHHS iHTEHCHUBHOCTI ¥ PUTMY IPUPOTHOI
OCBITJIEHOCTi IIEBHUX TePUTOPiNi y pesysbTaTi Ail IITYyYHUX [AXKeEpeJs CBiTJa.
BoHo MosKe BOJIMBaATU Ha peakKIlil opraHisMiB Ha TPUBAJIICTh CBITJIOBOI YaCTUHU
Io6u — (poTomepioamsM.

IlTymose, abo axycmuuHe, 3a6pyOHeHHs — dopMa (isuyHOrO 3a0pyIHEHHS,
fAKa IPOABJAETHCA y BUIVIAAI 30iJbIIeHHA PiBHA MeXaHIiUHUX KOJUBAHb Y
cepeZoBUIIi ToHAJ TPUPOAHUHE (oH. OCHOBHUM MKepeJsioM IITyMOBOTO 3a0py/I-
HeHHSA € TifAJbHICTHL TPAHCIOPTY: aBTOMOOiLJIBHOTO, aBiallilfHOTO, 3aJIiBSHUYHOTO.
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PagiauinHun dooH 3emni

BunpomiHioBaHHs, Axepenamu || BunpomiHioBaHHs, mxepenamm
. . i i i AIKOro € pagioHyKniaun, Wwo
Kocmiure Bunpomi- || FKOTO € NPMPOAHI padioHyKITIAK
H}OBaHHﬂp (MicTATbCS B 3€MHil Kopi Ta MaloTh LITYYHE MOXOMKEHHS
iHLIMX NpMpPOAHNX 06’eKkTax (BMHWUKNM BHACMIAOK TEXHOTEH-
OOBKINms) HOT AISANLHOCTI MOANHN)

Mauxn. 40.4. Q:xepena pagiamniiiaoro ¢gory 3emuri

Ilym imTencuBHicTIO moHaxL 75 aB mopyIirye CoH, CIPUUYMHAE HETATUBHI €MOIrii
(posapaToBaHiCTh), BHUIKYE MpaIe3qaTHICTDb TOIIO.

Enexmpomazuimne 3a6pyoHenns. [H:kepesa eJeKTPOMarHiTHUX IIOJIiB
AHTPOIIOTEHHOTO IIOXOMKeHHA — IIe JiHil exexkTporepenau (HaHIIOTY KHiIle),
MIPOMMUCJIOBI Ta MOOYTOBi €JIEKTPONIPUIAAN, €JIEKTPOTPAHCIOPT, 3acOo0U 3B’A3KY
Tomro. Ha maHuii MOMEHT HeMa€ HEeCIPOCTOBAHUX JOKAa3iB IIOJI0 HEraTHBHOI'O
BIIIUBY TOOGYTOBOTO €JEKTPOMATHITHOTO BUIPOMiHIOBAHHSA HA €KOCUCTEMMU Ta
3mopoB’a goauau. OmnHak HeOesmeKa XBWJIb 3 HEBEJUWKOIO AOBXKUHOIO MIJIs
OioJioriuHMX 00’€KTiB (TenI0BUH e(heKT, HOPYIIeHHS eJJeKTPUUYHUX BJIACTUBOCTE
KJIITHH TOIIO0) IIOTPe0y€e MOJaIbIIINX MOCTiMKeHb I00 MOMKJINBUX INKiIJINBAX
HACJiKiB BILJIMBY €JIEKTPOMATHITHOTO 3a0pyAHEHHS.

Padioaxmuene (padiauiiine) 3a6pyo0HenHs — Iie IIePEBUIIEHHA iHTEHCUBHOC-
Ti ioHisyouUMX BUIpPOMiHIOBaHL a00 BMIiCTYy pagioaKTHBHUX i30TOIIB XiMiuHMX
€JIeMeHTiB, IPUTaMaHHUX TPUPOAHOMY paniariiinomy ¢ony (Maua. 40.4). IIps-
Ma [is i0Hi3yOUOro BUMIPOMiHIOBAHHSA IIOB’SI3aHa 3 MOTPAILJIAHHAM 10HI3yIOUMX
YaCTHHOK y KJIITHMHU Ta pigmuu oprauiamy. Hempsama mist ioHi3yrouoro BHIIPO-
MiHIOBaHHSA MOB’s3aHa 3 YTBOPEHHAM BiIbHUX PagUKaJiB, AKi 3maTHi pyliHyBa-
™1 XiMmiuHi 3B’A3KM II 3MiHIOBATH CTPYKTYPY MAKPOMOJEKYJ (TAaKMX AK OLIKHU
Ta HyKJIeiHOBI KucaoTu). Ile MosKe mpu3BeCcTH A0 BUHUKHEHHA MyTalliil, 3aru-
0esi KJiTHH, CIPUYMHEHHS OHKOJOTIYHMX 3aXBOpIOBaHb. I0Hi3yloue BUITPOMi-
HIOBAHHA HAaUOiJbIle BIJIWBAE Ha KJIITWHU, 30aTHI OO AKTUBHOTO IOTiIYy
(HampuKJIaa KiCTKOBOTO MO3TY Ta EIIiTesil0 KUIIeUHUKY).

3anam’amaemo
3HaKW, AKi No3HavalTb Hebeaneky:

£y A
N OTPYWHi pe4OBMHM; ‘ pagiauinHa Hebe3neka; iOHi3yl0Y€e ONPOMIHEHHS;

@ pagioBMNPOMIHEHHS; @ GionoriyHa Hebe3neka (matoreHHi Bipycu, 6akTepii

TOLLO);

A BUCOKa Hanpyra, A MarHiTHe none.

Knro4yoei mepmiHu ma noHsasmmsi

3abpyaHioBadi, pagioakTuBHe (pagiauinHe) 3abpygHEHHS.

1. Aki Bugn 3abpygHioBadiB BM 3HaeTe? 2. Ake
3abpyHEeHHs1 BBaXKalOTb NPUPOAHUM, a SIKE — aHTPO-
niyHUM (aHTponoreHHum)? 3. LLlo matoTb Ha yBasi nig MexaHiyHumM 3abpygHeHHam? 4. Lo

lNepesBipte 3A06YTi 3HOHHS
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Take isnyHe 3abpyaHeHHA? Ha3giTb BuaM disnyHoro 3abpygHeHHs. 5. Aki Hacnigku
pagioakTMBHOro (pagiauinHoro) 3abpygHeHHSa?

Y [esikux po3BUHEHMX KpaiHax HaceneHHs BuMMarae Big ypsaais
MOBHICTIO BiAMOBUTUCH Bi4 aTOMHOI eHepreTuku. Y peanbHo, Ha
BaLly OYMKY, Lie 34iINCHMTM B YMOBAX Cy4YacHOro iHgycTpianbHOro
CycninbCcTBa Ta CTPIMKOro 3pOCTaHHsi HapoA4oHaceneHHsa?

Momipkyite

Aki ocobnmBOCTi NNaHyBaHHS HaceneHnX NyHKTiB BM Mornu 6
3anponoHyBaTu Ans Toro, wob makcumanbHo ybesneuntu
HaCereHHs Bif LWyMOBOro 3abpyaHeHHA?

TBOpYe 30BACHHS

§41. XiMIYHE TA BIOAOTIYHE 3ABPYAHEHHS AOBKIAAS

IIpuzadaiime, ax nosHavyaroTh OoTpPyHHi peuoBuHu. IIlo Tarke mecTunuau, aIKaJo-
inu? ki mapasuTu HaJeXaTh A0 reabMiHTiB? Ki 3aXBOpIOBaHHA JIOAUHY HA3WUBAIOTH
inperkniianmu Ta inBasifinumu? Ilo Take Gioreoximiuni mukaM?

Ximiune 3adpygaenasa. XiMiuHi eJJeMeHTU Ta PEUYOBUHU, SKi 32 JOCATHEHHSA
MEeBHOI KOHIIEHTPAIlil y CepelloBUIIl COIPUUYUHSIOTh TOKCUUYHUN e(eKT, Ha3uBa-
I0Th mokcukaumamu. OTpyiiHi COONYyKHM, AKI BUPOOJAIOTL OpraHismMm, — IIe
moxcunu (AK-0T, O6axmepiomokcurHu (BUPOOIAIOTH OaKTepii), MikomokxcuHnu
(rpubm), soomokxcunu (TBapuum)). Bonu 3a3Buyail HeOe3MeUHi AJIs JIIOMWHY, aJe
BiZirpaoTh IIEBHY POJIb V IPUPOAi (nomipkyiime SAKY).

PeuoBuHmM, AKi cuHTedye JiroguHA 1 AKi € qy)KOpi/IHI/IMI/I bif) £ 6100(1)ep1/1,
MAaloTh HA3BY KCEHOOGiOMUKU (HGCTI/II.II/I,Z[I/I, MlHepaJIBHl nobpuBa, MUIHI 3acobw,
0apBHUKU, MMAJWBHO-MAaCTHJIbHI MarTepiaju, JiKM TOII0). BoHM HAaA3BUUAHO
MOBiJIbHO PO3KJIaJAlOThCsA, HE BKJIIOUAIOTHCA y OioreoximMiuHi mMuUKIM i TOMy
HAKOIUYYIOThCA Y M0BKijai. [ToTpamiaHus KceHoOiOTUKIB ycepeauHy oprauis-
My MO’Ke CHPUUYMHUTHU OTPYEHHS, ajepriuHi peakIilii, mopymuTm oOMiH pedo-
BUH, 3HU3UTHU iMYHIiTeT, BUABUTH MYyTareHHy Oil0 TOII0. 3a XiMiuHOIO IIPUPO-
I0I0 TOKCUKAHTH IIOAiJISI0Th Ha HeopraHiuHi (BaKKi MeTasu, pagioHYKJIioM) Ta
opraHiuni (¢pexosn, HAQPTOIPOLYKTH, IECTUIIUIN, (DOPMAJIbIerigu, OeH3IIipeH —
YTBOPIOIOTHCA MiJl Yac CIIaJIOBAHHSA TAJIMBA).

LlikaBo 3Hamu

1956 poky B ANOHCLKOMY MicTi MiHamaTa Gynu 3apeecTpoBaHi Bunagku HoBOi HepBO-
BOi XBOpoOu. B ypaxkeHux noaen Big3Hayanu nopyLUeHHst PyX0BOi akTUBHOCTI, MOBMU, NO-
cnabneHHs 3opy Ta Cnyxy, iHOA4I — MOPYLUEHHS CBIAOMOCTI, napaniy i HaBiTb CMepTb.
JocnigXeHHs BCTAHOBMUIY, LLIO MPUYNHOK XBOPOOM cTanm ckngaHHa y soam byxtu MiHa-
MaTa Crnonyk HeopraHiyHoro Mepkypito. Y QOHHMX MiKpoopraHiamax Ui Cnonyku nepeTso-
ptoBanncsa Ha Oinbll TOKCWYHI OpraHiyHi, 3gaTHi HakonuMdyBaTUCb B OpraHiamax. Oani
NaHuloraMu XX1MBMNEHHS Taki Cnonyku, 3okpema 3 puboto, HaAXoAWMM B OpraHiam NIoanHN.
Mpobnema 3abpygHeHHs 6yxTn MiHamaTa cnonykamyu Mepkypito He BupilleHa 1 gOCi.

IlecTunuau cKJIAZHO MiAZAIOTHLCA MiKpPOOiOJOTiYHOMY POSKJIAJaHHIO i
XapaKTepu3yIOThCSA BUPAKEHUMM TOKCUUYHMMHM BJjacTuBocTaAMu (Maj. 41.1).
Bararo mectunumiB MOKYyTh HOIMMPIOBATUCH JAJIEKO BiJ Miciis iIXHBOTO 3aCTO-
cyBaHHdA. Hanpukmaan, v cepenmui 1960-x pp. AT OGyso BusBiaeHO y meuiHIri
HiHreimiB B AHTapKTHIII.

Ha cywvacmomy erami mpaKTHKYIOTH 3aCTOCYBaHHS NECTUIUIIB OCTAHHIX
TMIOKOJIIHh — CHHTETUYHMX AHAJIOTiB IPUPOAHUX CIIOJIYK O6i0JOTiUHOTO IMMOXOKEH-
HA. BuMoru 1o Takmux IeCTUIIUAiB: TOKCHUYHA Jis JIUIEe Ha IMKiAJIUBL AJIs JIIOAN-
HU opraHismMu, MiHiMaJbHe 3a0pyAHEHHSA AOBKIiJJISA i MIBUAKE PO3KJIATaHHSI.
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—— iHcekTMumnam (ans 6opoTbbu 3 koMaxamm)
—— akapuuman (ans 6opoTbbu 3 Kniamm)

—— Hemaroumam (ans 6opoTbbu 3 HemaTtogamm)
—— poAeHTMuMamn (ans 6opoTbou 3 rpusyHamm)

—— 6akTtepuuunamn (ana 6opoTbbu 3 6akTepiamm — 36yaHUKaMu XBOpob pOCNUH)

NnECTUUMNON

—— doyHriumam (ans 6opoTebu 3 rpubamu — napasmTamv POCINH)

—— rep0iungu (ons 6opoTbbu 3 Byp'aHamm)

—— pedboniaHTy (CAPUYMHAIOTE CKUOAHHS NUCTKIB)

Mau. 41.1. OcHOBHi BuAU meCcTUIMAIB (32 BIJIMBOM Ha IIeBHI I'PYIIM OpraHi3MiB)

Perynsapue sacTocyBaHHSA IECTHUIUIIB COPUSAE IIOABI MIKITHWKIB, HEUYTJIHU-
BUX 00 HuX. Hampukiaan, v geakux paromax Kocra-PuKu mIpUOIMHUIN BUPO-
mryBaTu 0aBOBHUK, 00 KOIIITH, BUTPAUYeHi HAa O0OPOTHOY 31 MKiTHUKAMU, CTIiHKU-
MU 10 Aii mecTUIMIIB, MOYaJy MEPEBUINYBaTHU NMPUOYTOK, AKUI OTPUMYBaJIU
Big BupoIyBaHHA Ii€el KyJAbTypu. SaauInuiancd 3a0pyAHEeHi IecTUIIUuIaMu
I'DYHTY, HEIPUAATHI JJIs TIOJaJIbIIOTO ClIbCHbKOTOCIIOAAPCHKOT0 BUKOPHUCTAHHS.

LlikaBo 3Hamu

Penyen Jlyis KapcoH — Bigoma amepukaHcbka 6ionoruHs, da-
XiBYMHA Y ranysi OXopoHW npupoau, nucbMeHHuus. OgHuM 3
ronoBHMX HanpsaAmis ii gocnigXeHb 6yno BMBYEHHS LIKIANNBOro
BNAMBY nectuumais (Hacamnepen [OOT) Ha HaBKOMWLIHE
cepeposuue. Llin npobnemi npucesyeHa ogHa 3 i1 BCECBITHLO
BiAOMMX KHWXOK — «MoBuyasHa BecHa». Lia Ta iHWIi KHWXKK
P.J1. KapcoH cnpumsanu po3BUTKY €KOSOFYHUX pyXiB Yy Pi3HUX
KpaiHax CBITY. i

Biosoriune 3a0pyiHeHHs MOBKiJJIS — MOABa B IMEBHIil .
€KOCHCTeMi UyKOpiHNUX A Hei opraHisMiB a6o CTBOpeH- Ma]}i ;.131'1%5 Ic)ggqeﬂ
HS CIPUATINBUX YMOB IJif IXHBOTO iCHYBaHHS Ta PO3SMHO- (13;)07—1864)
skenHsa. Ile mpusBOAUTH M0 IOPYINEHHSA C(HOPMOBAHUX
paniie 6ioTMUYHMX 3B’SI3KiB, BUCHAKEHHS PeCypCiB cepenoBUIla, 3a0pyIHEHHA
IOBKiJJIA MPOAYKTAMH iX KUTTEMIAIBHOCTI.

Csizmome abo BuUIIaZKOBe IepecejieHHs IeBHOT'O BHUIYy OpraHismiB 3a meixi

@ Jioro nIpuUpOAHOro apeajly B HOBi MiclieicHyBaHHSA Ha3WBaIOTh iHMPOOYK-
yiero (Bin sat. inmpodyxmio — BBeIeHHsd), a caMi BUIU — IHMPOOYKOGAHUMU.
IIporiec aganramnii iHTPOAYKOBAHOTO BHUAY 0 HOBUX yYMOB iCHYBaHHSA Ha3wWBa-
I0Th AKAiMAMU3AYiEr0.

YacTo iHTpPOAYKOBaHi BUAUW BUABJIAITHCA OiJbIIT KOHKYPEHTOCIPOMOYKHU-
MU IIOPiBHSHO 3 MiciieBUMHu (a6opuzeHHUMU) i 31aTHUMU BUTICHATH IX 3i 3BUU-
Hux OioromiB. HampukJianm, MegoHOCHA 0m2Ko0Jia, aKJiMaTu3oBaHa B ABcTpaJrii,
BUTiCHUMJIA MicieBU# Buj 6e3 kaJja. [[o Toro X mapasuTH i MKiZHUKY aKJIiMa-
TU30BAHUX BUAIB MOXKYTh IIEPEXOIUTH HA MiCIeBi, CIPUUYNHIOYN IXHIO MacOBY
darubesns. Tomy mepen iHTPOAYKIIi€l0 IIEBHOT'O BUAY JIOAWHA IIOBUHHA IPOTHO-
3yBaTu i MOYKJIMBi 11Oro B3a€MOBiTHOCHUHM 3 a0OPUTeHHUMU MEIIKAHIIAMEI €KO-
CUCTEM.
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Maun. 41.3. Ilpukaangu BuAiB-iHTpoAyIeHTiB: 1 — aMOpo-
3is MoOJIMHONNCTA HAJEKUTH A0 KAaPAHTUHHUX Oyp’AHiB;
3aBJa€ IMKOAYW HE TiJIbKU CiJIbCBKOMY T'OCHOAPCTBY, a ¥
3I0POB’I0 JIIOAWHY AK HeOe3lMeuHU ajepreH: MujaoK aMo-
posii, moTpamaAYM B AUXAJbHI NIJIAXYW, COPUUYUHIAE
CJIbO30TEeUY, 3alajieHHs CJIU30BUX OOOJIOHOK, MHiABHUIIYE
TeMIOepaTypy Tija; 2 — HeOe3meuHUI ITapa3uT MeIOHOC-
HOI O K0/ — KJILI Bapoa

Bunadxosa inmpodykyis — BCeJeHHA BUIIB 0
HOBUX EKOCHUCTEM, BKJIIOYHO 3 BUIIAAKAMU 3aMYa-
BiHHS Ta BTeu 3 Miclub yrpuMaHudA. IIpukjiaamzaMu
TAaKUX iHTPOAYKOBAHUX BHUIAIB B YKpaiHi € GOpIIiB-
HUK Ta ambOposis (maiu. 41.3, 1), cepenm TBapuu —
KOJIOPAAChKUHA KYK, UePEeBOHOTUH MOJIIOCK pamaHa
BEHO3HA, TOJJIAaHACBKUHN Ta KUTAWCBKHUU MOXHATO-
pyki Kpabu Toio. BuAu-iHTPOAYIIEHTH MOMKYTH
COPUYUHUTU SABUINE 0i0n02i4HOL iH6a3il — 3aBja-
BaHHSA IITKOAYW MiCIIeBUM €KOCHCTEeMaM, eKOHOMIIIi Ta 3J0POB’I0 JIOAWHY (HAIIPU-
KJag, Kaing Bapoa (maJj. 41.3, 2) 3 kpaiu IliBgennoi Agii B 70 pp. XX cT. mic-
TaBcsa Kpaium €spomnu Ta IliBmenHol AMepuKy; HUHI IO PEHN MaiisKe IIOBCIOJ-
HO (Kpim ABcTpaJrii), 3aBIaOuM BiIUyTHOI IITKOAU OMKiJIBLHUIITBY).

3anam’'amaemo
KapaHnmuHHUMu eudamu Ha3nBalTb BUAW, WKIANWBI ANs 300pOB’A NOANHK Ta il
rocnogapcTBa, BiACYTHI Ha TepuTopii 4aHOoI KpaiHM abo X YUCENMBHICTb AKX 0OMeXy-

I0Tb CcreuianbHUMK 3axogamu.

Iakonu nna gixkBigarii HacaigkiB iHTPOAYKIIII MeBHUX BUIIB JOBOAUTHCS
iHTponykyBaru immri. Tax, Koqu Ha TepuTopio ABcTpaJsii 3aBe3an KOMUTHUX
TBApWH, BUSBUJIN BiJICYTHICTh MiCIIeBUX BUIIiB KYKiB-THOHOBHKiB, 3TaTHUX
mepepodIATH IXHi eKCKPeMeHTH. YHACJHIJOK IIbOTO ITACOBUIIA BKPUJIUCSA TOB-
CTUM IIIapOM eKCKPEMEeHTiB, Y AKOMY II0YaJy MacOBO PO3MHOYBaTHUCA KPOBO-
CUCHiI KOMaXW. TOMy B eKCTPEHOMY TOPSA/KY J0BeNOCS iaTpogyryBaru 3 IliB-
HiuHOI AQpPUKHM MicleBUX KYKiB-THOHOBUKIB, sKi IIPOTATOM TPHOX POKiB Bin-
HOBUJIU B ABcTpaJiii eKoJIOTiuHy piBHOBary.

OpunM 3 BapiaHTiB GiosoriuHoOro 3a0pyIHEHHA € MiKpP00ios0zZiuHe 3a0pYOHeH-
HS: IPUBHECEHHA N0 HABKOJIMIITHBOTO cepenoBuIna (Boau, armocepu, I'PyHTY,
IIPOAYKTIB XapyyBaHHA ab0 IpeaMeTiB IIOOYTy) Ta POSMHOKEHHA y HBOMY
MiKpoopraHisamiB, AKi CIpUYMHAIOTL iHQPEKI[ifiHi XBopoOu abo ICYyIOTh XapuoBi
TPOAYKTH, PYHHYIOTH MaTepiaan.

Knro4yoei mepmiHu ma noHssmmsi

TOKCUKAHTWN, TOKCUHWN, KCEHOBIOTUKN, iIHBA3IMHI Ta KapaHTUHHI BUAMW.

1. Wo xapakTepHO Ans XximiyHoro 3abpyaHeHHA?
2. o cninbHOro Ta BigMiHHOTO B MOHATTAX «TOKCU-
KaHTU» Ta «TOKCUMHM»? 3. Ynm kceHobioTukn HebesneuHi ansa Giocdepu? 4. Lo coboto
cTaHOBUTHL BionoriyHe 3abpygHeHHs1 AoBKiNnaA? 5. Aki BuOn opraniamie HasuBatoTb iHBa-
3inHUMN?

lNepesipre 3A06yTi 3HQHHS

Axi pocnigyxeHHs 060B’sI3KOBO Ma€ NPOBECTU NoAnHA, Wob Bupi-

ITomipxyvire WNTW, IHTPOAYKYBaTW NEBHUIN BN OPraHi3amis 4n Hi?

3 ponomorok BYMTENbKM abo BYUTENsS BCTAHOBITb OTPYMHI
BUAOW POCNWH, rpnbiB | TBApMH BaLLOi MiCLIEBOCTI Ta NiAroTym-
Te BiANOBIAHI AoNOBIAi Yn Npe3eHTauil.

TBOpYEe 30BACHHS
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§42. NOHATIA MPO KICTb AOBKIAAS. KPUTEPIT 3ABPYAHEHHS
AOBKIAAS

Ilpuzadaiime, axi Bu 3HaeTe Tunm 3abpynHeHHA HoBKinua. Illo Take mexi Tose-
pauTHOCTi (eKoJioriuHa BaJIEHTHICTH BHUAY)? Y YOMY IMOJATAIOTH METOAU €KOJIOTiUHUX
IocaimKeHb: OioTecTyBaHHs, Oioimamkamia Ta moHiTopuur? AkKi Buau opraHismis Ha-
3WBaIOTh efupikaTopaMu Ta JOMiHYIOUUMU?

?A Axicmov 0oékinna — 1ie CTYIiHBb BiATIOBIiJHOCTI YMOB cepemoBHUINlA MeII-

KaHHA (IPUPOJHUX 1 IITYYHUX €KOCUCTEM i THUX, IO 3a3HAJU AHTPOIO-
TeHHOTO BILJIMBY) mOTpebaM JIOAWHW Ta iHIIUX JKUBUX icToT. BecTaHOBIEHHSA
mapaMeTpiB OKpeMUX KOMIIOHEHTIB HaBKOJIMIIIHLOTO CEPEOBUINA, AKi BU3HA-
YaioTh MeXKi IPUIHATHUX 1 JONYCTHMHUX 3MiH IXHBOT'O CKJIAAy Ta BJIACTHUBOC-
Tell, Ha3UBAIOTh HOPMYBAHHAM AKOCMI HABKOJUULHbOZO Cepedosula.

Hopmartusu arocTi moBKiIIA. 3aJ€KHO Bil TPUPOAN aHTPOIIOTEHHOTO BILJIN-
BY BCTAHOBJIIOIOTH TaKi HOPMaTWBU JOIIYCTUMOTO BILJIMBY HA HABKOJUIITHE
cepeIoBUIIIE.

HopmaTtusu rpasunyso nonycrumux Bukuais (I'IB) ra ckuais (I'/1C) 3adpyna-
HIOBAYiB BigoOpasKaioTh JOIMYCTUMY KiJbKiCTh BUKHUIIB i CKUIiB Y PO3PAXYHKY
Ha ONMHUILI0 IPOAYKILii, 10 BumycKkaeThca. 111 po3paxyHKU 3[iHICHIOIOTH, Opi-
€HTYIOUVCh HA [OTPUMAHHS CAHITAPHO-TITi€HiYHMX HOPMATWBiB SKOCTi IOB-
Kims.

HopmaruBu pmomyctumux (pismyHuMX BILIMBIB (KinbKocTi Temsna, piBHA
IIyMOBOI'0 3a0pyaHeHHsA, BiOparirii, ioHi3youoro BHUOpPOMiHIOBaHHSA, HAIIPYKe-
HOCTi eJIEKTPOMATHITHUX IOJIiB TOII[0) BCTAHOBJIIOTH IS KOMKHOTO AMKepesa
TaKOro BILJIMBY 3 ypaxyBaHHAM BIUIUBY iHIIUX AKepes. CIMHUM YMHHUM B
YKpaidi HOpMATHBOM JONYCTHMOI'O (pisMUHOI0O BILIMBY HAa MOBKIJIIA € oOMe-
JKeHHS TeMIIepaTypu BOX, AKi CKUIAIOTH OO0 IIPUPOTHUX BOHOUM (HAIIPUKJIA,
Boz, BopoumM-oxoaomkyBauiB TEC abo AEC).

HopMaTuBu yTBOPEHHS TBEepAMX IMOOYTOBHUX BimxomiB a0o BigxomiB BUPOO-
HUITBA — Il KiJBKIiCTh BiIXOHiB, AKi yTBOPIOIOTHCSA HA OOHY PO3PAXyHKOBY
OOWHUINIO (OMHOTO MEMIKAHIA AJA KUTI0Boro (oHAYy, 1 M~ TOpProBeJanbHOI Ta
CKJIaJChbKOI Iromi abo Ha 1 T BupoOJieHOl MPOAYyKILii) 3a ommHUIIO Yacy. Bin-
XOIM YTUJIi3YIOTh cieriaJjisoBani migmpuemcrBa (Maj. 42.1, 1). B Vkpaini, ma
JKaJb, JOCi OCHOBHHM METOAOM iXHBOI yTuJisallii € 30epiranHs Ha cieriaJgiso-
BaHUX 3Bajumax (mana. 42.1, 2). Jlume Hesmauna dactka (He OGisabirte 10 %)
BigxoiB, IepeBaskKHO MeTaJH, IIiAJAEThLCA CIPABMKHiNI BTOPMHHIiN IepepoOiri.
Iomipkyiime: AKy POJb V PO3B’A3aHHI Mux mpobJsem morsa 6 Bimirpasatu 6io-
TEeXHOJIOTidA.

Mau. 42.1. Yruaisania mo0yToBux BigxomiB: 1 — Ha cmemiajisoBaHUX MiZIPHUEMCTBAX

mepen yTuiisaiiero mo0yTOBi Bigxoau COpPTYIOTh; 2 — 3a BiJCyTHOCTI mepepoOeHHS

noOyTOBMX i IIPOMMCIIOBUX BifXONiB BUHHKAIOTH 3BAJMINA 3aBTOBIIKK B JECATKHU Me-
TPiB, AKi OXOILJIIOIOTH BEJIETEHCHK1 IJIOITL
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HopMaTuBHu JONYyCTUMOTO BUJIIYYEHHSI KOMIIOHEHTIB IIPUPOIHOTO CePeI0oBHU-
Ia BCTAHOBJIOIOTH s 30eperKeHHA IPUPOJHUX PecypciB, 3abesleueHHs CTa-
Joro GYHKI[IOHYBaHHSA MPUPOAHUX €KOCHCTeM Ta 3amobiramusa ixHiil merpana-
mii. [To mpupogHUX pecypciB HajeKaTh: HaApPa, BOAHI, JicOBi, 'PYHTOBi, MipHU-
4i, 06’€KTU TBAPUHHOI'O Ta POCJIUHHOTO CBIiTY TOIIO. 3azaibHe 6UKOPUCMAHHA
npupodHux pecypcié 3aKOHOJABUO TapaHTYETHCS BCIM rpoMajzdgHAM YKpaiHu
IJA 3aJOBOJIEHHSA iXHiIX moTpeb: 03/0POBUMX, PEKpealiiHmMX, MaTepiaJibHUX,
€CTeTUYHUX TOIIIO.

Cneuyianvhe 6uUKOpUCMAHHA NPUPOOHUX pecypcié 3LiMCHIOIOTH HA OIJIATHIN
OCHOBIi 3 JOTPUMAaHHAM IIPUPOJOOXOPOHHOT'O 3aKOHOJABCTBA 34 JTO3BOJIAMU YIIOB-
HOBa’KEHUX OPraHiB yIpaBJiHHA (GhisMUYHMMU Ta IOPUAUIYHUMEU ocobamMu (Tigmpu-
€MCTBaMU, YCTAHOBaMU, OopraHizaniamu, @isuyaumMu ocobaMy — IiAIPUEMILAMMN)
I peaJsrisarii miset Bupo6HMYOi Ta iHIMOI AisgJIbHOCTI.

HopMaTuBu JOmMyCTMMOrO0 aHTPOIOTE€HHOTO HABAHTAKEHHS BCTAHOBJIIOIOTH
3a BeJINYMHOIO 'PAHUYHOI'0 CYKYIHOTO BIJIMBY BCiX aHTPONOTEHHUX JAKepes Ha
IOBKiJIJIA B Me)KaxX KOHKPETHHUX TEePUTOpiil (aKBaTOpiii). YMOBOIO IIPU IILOMY €
3a0esmeueHHsa CTAablJIbHOrO (PYHKI[IOHYBaHHSA IPUPOSHUX €KOCHCTeM i 36epe-
JKeHH#A 0ioJIOTivHOTrO Pi3HOMAaHITTS.

CanitapHo-riricHiuHi HOpMaTMBM — TpPaHMYHO OONYCTHUMi KOHIIEHTpAaIii
('’IK) ximiuHMx pedyoBWH i MiKpoopraHiamiB a00 IpaHHMYHO HOIYCTHUMi piBHI
(TOP) nii dismuamx paKTOPiB y AOBKiJIi, AKi IITe HE COPUYMHSAIOTH IITKiAJINBO-
ro BILJIMBY Ha OPraHi3M JIIOAWHU, a 3rOJ0M — Ha 3J0pPOB’Ad HACTYIIHUX HMOKOJIiHb.

ExoJgoriudi HOpMaTHBM BH3HAUAIOTh TI'PAHUYHY MeKY BMiHM IIapaMeTpiB
MOBKiJIJIsI, TIEPEBUIEHHA AKOI MOK€ CTBOPUTH 3arpo3y AJs CTabiJbHOTO icHY-
BaHHS IPUPOSHUX eKocucTeM. EKocmcTeMa CKJIAJAEThCSI 3 0araThOX OpraHis-
MiB, UYyTJIUBICTh AKUX OO0 Mii IIeBHOrO (paKTOPy MOXKe 3HAUHO BapitroBaTu. Tomy
€KOJIOTiuHi HOpMATHBU PO3PAXOBYIOTH AJIS BHUIIB, BiJf AKMX HacaMmIlepen 3aJjie-
JKUTHh iCHYBaHHS eKOCHCTeMH (30KpeMa, BUIiB-emupikaTopis (rasedimv mpu-
KJaIu TaKuX BUIiB), JOMiHYIOUMX BHUIiB) i HAWOiAbII ypasJuBUX BUIIB.

3anam’amaemo

PauyioHanbHe sukopucmaHHsI NpupoldHuUX pecypcie nepenbavae BiAHOBMOBa-
HiCTb KONOOBIry pe4yoBmH i NOTOKIB EHEePTii Ik B OKpEMUX ekocucTemax, Tak i B biocdepi
B Linomy. lofoBHMMM 3aBAAHHSAMW KOHLENLIT AKOCTI XXUTTA € 3abe3neyeHHs 4i3n4Horo
Ta NCUXiYHOro 340POB’A NMOANHM, 36iNbLLIEHHSA COXMBAHHSA €KOMOriYHO YNCTUX Xap4o-
BUX NPOAYKTIB, NOMINWEHHS YMOB npaui Ta BigMnO4YnNHKY.

Meronu mocraimkennsa axoctri moerinaa. Ominka craHy OOBKiLIAg — 1ie
MOPiBHAHHA OTPUMAaHNX BEJIMYWH OKPEMUX IIapaMeTpiB i MOKa3HUKIB 3 HOpMa-
TUBHUMU, CepeaHiMU, (GOHOBUMY 3HAUYEHHAMU IJIsI BUSHAUEHHS SKOCTi JOBKiJI-
Js ab6o Moro oKpeMux KOMIOHEHTiB. IIpu 11bOMYy BCTAHOBJIIOIOTH NoOpiz WKiOAU-
8ol 0ii — MiHiMaJMbHY KiJBKicTh BIIMBY (MiHiMaJbHY KOHITEHTPAIil0 IT€BHOL
pEeYOBUHM, MiHiMaJbHY iHTEHCUBHICTDH Ail meBHOro (iduuHOro aKTOPy TOIIO),
VHaCJiJOK AKOro BUHMKAIOTHL 3MiHM, IO BUXOAATH 3a MEXKi TOJIEpaHTHOCTI
KUBUX OpraHisMiB Ta/ab0 MOPYIITYIOTH CTiHKiCTh €KOCHCTEM.

YacTo mopir mkigauBoi Aii BCTAHOBJIIOIOTH 3a JOIIOMOTOI0 OiomecmyeanH .
A mecm-06’°ekmu BUKOPUCTOBYIOTH JJa00OPATOPHI KYJbTYPH Pi3HUX OpraHismis:
meBHi BuUAM MiKpoopraHismiB, pociauH, TBapuH (MaJj. 42.2). IloaBy mepirux
O3HAK MOPYIINEeHHSA IIPOIeCiB KUTTENIAILHOCTI a00 BiggameHnx epexTiB y TecT-
00’eKTiB 3a MeBHOI iHTEHCUBHOCTi TOTO UM iHIIIOTO BIJIMBY BBasKalOTh IIOPOTOM
mIKigamBoi mii.

Memod erxonoziunoz0 MOHimMoOpuH2Yy — HAYKOBO OOI'DYHTOBAHA CHCTEMA
CIIOCTEPEsKeHb i KOHTPOJIIO 3a CTAHOM i (DYHKITIOHYBaHHSAM O0’€KTiB HaBKOJIMIII-

144 O Tema 8



Maun. 42.2. Opramismu, siKi 4acToO BUKOPHCTOBYIOTH K TecT-00’e¢kTu: 1 — imdysopis-
TydenbKa; 2 — pauok gapuia; 3 — akBapiymHa pubka maHio pepio

HBOT'O CepeIOBUINA PiBHOTO PiBHA OopraHisailii Ta MPOTrHO3YBAaHHS CTAHY JOBKiJI-
as B MaiboytabomMy (MaJs. 42.3). OTpumani pesyabTaTy HOPiBHIOIOTH 3 HOpMa-

Man. 42.3. IIpoBenmenHa
€KOJIOTiYHOTO MOHITOPHWHTY:
IOCTiTHUKI nepioguuHO
(ikcyOTh TOKa3HUKU IIPU-
JagmiB, 3a JOIOMOTOI0 AKUX
3IiHICHIOIOTH KOHTDOJIb 3a
CTAHOM JOBKiJIJIs

B Vkpaimi exosoriumunii MOHITOPMHT 3miHCHIOIOTH, CIMPAIOYNCh HA SaKOH
Vipainu «IIpo 0XopoHYy HaBKOJHUIIHLOTO IPUPOAHOTO cepemoBuiia» (1991).

Bionoziuna indurayis (6ioindurayisn) IpyHTYETHCA HA TOMY, II[0 HASABHICTH
abo BifcyTHiCTh MEeBHUX BUAIB opraHiaMiB abo IXHiX yrpymoBaub, 3MiHU IXHBOI
YHUCEJILHOCTL CAYTYIOTh CBOEPIJHMME iHAMKATOpaMM YMOB HOBKiniasd. Ak 6io-
aoziuHi indukamopu (6ioin0ukamopu) BUKOPUCTOBYIOTh MOMYJAIil opraHismiB
HeBHUX BUMOIB, V AKWUX BY3bKHI [mialla30H TOJIEPAHTHOCTI IIOAO mii IIEBHOTO
eKoJIoTiuHOTO (haKTOpy (BuAU-cTeHOOiOHTH) (MaJj. 42.4).

Exonoziune npoznosyeanns — nepegdadeHHsa y MaiOyTHbOMY OCHOBHUX Iapa-
MeTpPiB KOMIIOHEHTIB JOBKiJIJIA IPOTATOM IIeBHMX TPOMiKKiB wacy. Moro 3miii-
CHIOIOTH, CIIMPAIOYNCL HA aHAJI3 eKOJIOTIYHMX ITapaMeTpiB JOBKIJIIA 3a mHomepe-
IHIi¥ Iepiof cnocTepesKeHb, IXHE CTATUCTUUYHE OOPOOJIEHHS Ta y3arajJbHEHHS.

Mauxn. 42.4. IIpukiaangu BugiB-6ioinguKaTopiB: 1 — m1aBesb MaJauii, TaK caMO AK i XBOII]

IOJILOBUH, € 0i0iHAWKATOPOM KMCJINX I'PYHTiB; MEINKAaHI I'PYHTY: KoItoBi yepsu; (2) Ta

BiIBbHOKUBYYiI maHUUPHI KJaimi (3) MOXKYTH cayryBatu AJs GioiHAMKAIII pPoai0oUoCTi
I'PYHTiB, yMiCTy B HUX NEBHUX BUMAIiB JOOPUB, MIECTUIUIB TOIIO

Knro4oei mepmiHu ma noHsmmsi

SKICTb JOBKINMs, eKonoriyHi HopmaTtueu, 6ioTecTyBaHHSA, eKOMNoriYyHe NPOrHO3yBaHHS.
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1. Po3kpunte NOHATTA «gKiCTb goBkinns». 2. Ha
YOMY I'PYHTYETbCA MeTo GioTecTyBaHHA? AK 1Oro
3aCTOCOBYHOTb A4S OLiHIOBAHHA AKOCTI 4OBKINNA? 3. AKi BM 3HAETe caHiTapHO-TirieHiYHi Ta
€KOOriyHi HopMaTuBKM AKOCTI OOBKINNA? 4. Y 4yomy nonsrae eKkonoriYyHMmM MOHITOPUHI
SIKOCTi goBkinna? 5. Ha yomy GasyioTbca metoau GioiHaukauii? Aki Bugu opraHismis
MOXYTb ByTK BUKOpUCTaHi ansa GioiHaMKauii cTaHy goBkinnA? 6. flka meta ekonoriyHoro
NPOrHO3yBaHHSA?

lepesipre 3A06yTi 3HQHHS

Ake 3Ha4YeHHSA oA eKonoriyHoro NPOrHo3yBaHHA Ma€e MmatemMaTud-

ITomipxyvire He MmoaentoBaHHA? HasepniTe npuknagw.

§43. AHTPONMIYHUIM BNAUB HA ATMOCOEPY. HACAIAKMU
3ABPYAHEHHS ATMOC®EPHOIO MOBITPY TA NIOTO OXOPOHA

Ilpuzadaiime, axi opranismMu 3aificHIOIOTE (oTOCHMHTE3 3 BUIiNEHHAM KuCHIO. SIKi
oprauismu 3xaTHi dikcyBatm armochepHUil azor? fIke sHaueHHA 1A icHyBaHHA 6io-
chepu ozonoBoro ekpana? Aki Buau € equdikaropamu? Axa iXHS poab y QYHKIIOHY-
BaHHIi exocucrem?

Bu Bike 3Haere, 1m0 armocdepa — Ie
rasoBa 00OJIOHKA HAIIOl IIJaHeTH, BePXHs
YacTMHA SKOI IEePeXOAuTh y BiAKPUTUI
KocMmoc. Huixua yactuHa arMocdepu KOH-
TaKTye 3 IIOBEPXHEIO riapocdepu Ta JiTo-
chepu, 3HAYHO BIJIMBAIOYM HA HUX (MaJI.
43.1).

3aedaHHsi.  BMKOPWUCTOBYIOUM  3HaHHS,
odepXaHi B Kypci reorpadii, Ta pi3HOMaHITHi
Oxepena iHdopmadii, nigrotTynte nosigoMneH- M .
- - an. 43.1. Taszo CKJIQJT aTMO-
H51 NP0 CTPYKTYpY Y rasosii cknan aTMocepu cq)ejim Ois 3eMHoiBrIfoI;epxgi:H1 - ;1;[0'1‘
Ta ABMLA, siKi B Hin BiaOyBatoTbCs. (N,) — 78,09 %; 2 — kucens (O,) —
20,95 %; 3 — aprou (Ar) — 0,93 %,
Byraexucaui ras (CO,) — 0,03 %; Bo-
nsaua napa — 0,02—4 % Tomio

Bu B:xe smaere, m10 B Iporieci ¢oro-
CHHTE3y POCJMHHN Ta IiaHobaxTepii BOU-
paTh 3 aTMOC(EpHOrO IOBiTpPA BYyIJIe-
Kucauii ra3 i BUIOIJIAIOTh KHCEHb. Byriekucamii ras BUIIJISETHCA B IIpoleci
IUXaHHS OpraHiaMiB, a TaKOXX YHACJIiIOK PO3KJIaJeHHA OpraHiuHOI peuoOBUHU
sKuBuMHU icroramu. OpraHismMuy BILIMBAIOTh i HAa KOHIIEHTpAaIlilo B aTMmocgepi
asory. IloBepraerbca BiH B aTMoc(epy BHACJIIOK IIPOIIECiB PO3IIEIIEHHS opra-
HIYHUX CIIOJYK, IIepeBasKHO y BUTJIALL aMoHiaKy. [ianpHiCTh oprauismiB cupu-
f€ HAIXOIKEHHIO B aTMocdepy i gedaKuX iHIINX ras3iB — CipKOBOIHIO, MEeTaHY
TOTIIO.

Cyuacui exomoriuni mpoosevu atvochepu — 3a0pyAHEHHS IOBITPA, KUC-
JIOTHI mOIi, mapHUKOBUI e(eKT i pyHYBaHHS 030HOBOT'O eKpaHa.

3abopyaHeHHss aTMochepHoro moBiTps. Armochepy 3a0pyAHIOIOTH ITKiIINBi
IJIS 3M0POB’SA JIIOAWHM Ta iHIINX OPraHisMiB BUKUAM IIPOMICJIOBOCTi, BUXJIOIIH
rasiB aBroTpaucnoptry (cmoanyku Cynbdypy, aMoHiaK, MeTaH, BasKKi Merajau
ro1rto). IligmpuemcrBa GyaiBebHOI i ByIyieJo0yBHOI IIPOMMCJIOBOCTI € JKepeJia-
MU 3a6pyAHEHHS aTMoc(epyu TeXHIUHUM IIHJIOM.

Kucaorni momi. HagxomxeHnusa B aTMocdepy TaKUX Ta30BUX 3a0pyIHIOBa-
u4iB, ak cyabdyp(IV) oxcun (SO,) ta oxcug Hirporermy (NO,), npu B3aemonii 3
KHCHeM Ta BOJSHOIO IIapOI0 YTBOPIOE KHUCJIOTHI aeposoni cymbdarroi (H,SO0,)
ta mHiTpatrHOI (HNO;) KHCIOT (IIjopiuHO B aTMochepy HaAXOAUTH IPHUOJIM3HO
160 mun ToH SO, i NO,). Ile cnipuunHIOE TaK 3BaHi KMUCJOTHI J0INi, Yepes AKi
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Maun. 43.2. Tasu SO, Ta NO,, moTpamnisaiouu B aT-

mocdepy, B3aEMOIIIOTH 3 BOJIOTOIO; YTBOPEHA mapa

MEePEeHOCUTHCS 3 MOBITPAHUMU IIOTOKaAMM i, KOHJEH-

CYIOUNChH, BUIAMa€ HA 3€MJIIO y BUTIAII KHUCIOTHUX

IOIIiB, 3aBHaioun IrKoau HaseMHuM (1) i BogauM (2)
eKocHucTeMaM

CTAIOTh MEPTBUMM IIPiCHI BOAOWMU, THUHYTH
Jicu, BTpauvaeThCcs BposKail. BuaymKyBaHHSA
O0ioreHHUX eJIEMEHTIiB 3 T'PYHTIB i moTpaniaaHHA
B HHUX TOKCHUYHUX CIIOJIYK YIIOBiJILHIOE pPicT
lepeB, COPUUYMHIOE iXHIO 3arubesb (Maj. 43.2,
1), HeraTWMBHO BIJIMBA€ HA TBAPUHHHUK CBiT.
IloTpannsauua KUCIOTHUX OOIIIB Y IIPiCHI BomO-
nmu (maj. 43.2, 2) 3arocTpoe IpodieMu 3 IIUT-
HOI0 Bozolo. Cynedyp(IV) oxcun (SO,) moxgpas-
HIOE CJIM30Bi 000JIOHKM Oueil i BepXHiX AMXAb-
HUX IIJIAXiB; OKMCHIOIOUNCH Ha CJIM30BUX 000-
JIOHKAaX i B aJbBeoJiax M0 CyJb(aTHOI KUCJIOTH,
I CIIOJIYKAa JIETKO ITPOHUKAE y KPOB.

3anam’amaemo

KucnomHi dowi — ue onaau (4oL, TYMaHM, CHir), KUCNOTHICTb SIKMX BULLE 3a HOp-
manbHy (pH = 5,6). HanvacTiwe ix cnocTepiraloTb y KpaiHax 3 BUCOKOPO3BUHEHOIO
€HEepreTuKolL.

SHIKEHHA aHTPoIoreHHNX BUKHUAIB SO, 3a ocrauHi 40 pOKiB cTaI0 MOMKJIN-
BUM 3aBIAKM 3YCHJLJIAM HU3KM Mi’KHApOTHUX Opramisalliii, 3oKkpema BcecsiT-
HBOTO 0aHKYy. ¥ 1976 p. 3 iHimiaTuBu ypazniB kpaid IliBaiunoi €Bsponu Ta CkaH-
nuHaBii (TepuTopia AKMX HaNOiJNbINIe ITOTEpHAaE BiJf KUCJIOTHUX MOIIiB) OYJIO
3aIIPOIIOHOBAaHO €BpPOMENChKY KOHBEHI[II0 PO TPAaHCKOPAOHHE 3a0pyIHEeHHS
moBiTpa cnoaykamu Cyabgypy Ta inmumu okcugamu (I'eTebopsbKuii mIpoTo-
Koi, 1999 p.). Takox nie HuU3Ka €BPOMENCHKUX AUPEKTUB, AKi 00OMEKYIOTH
BUKODPUCTAHHSA ITaJUBa 3 BUCOKUM BMicToM crosyk Cyabdypy.

€ zabpynHioBaui IOBiTPsA, HETaTUBHUHM e(EKT SAKUX MPOSABISAETHCS JIUIIE
yepes meBHuii yac. Hampukianm, 0eHsIIipeH, 1[0 YTBOPIOETHCS IPHU CIIAJIOBAHHI
pisHMX BuUAiB maauBa (AK-0T, HadTompoaykKTiB). IloTpamidioum B opraHizm
JIOAWHU 3 i2Kef0, uepe3 MUXajbHi MIIAXY abo IMKipy, HABITh ¥ MaJdnX KOHIIEH-
Tpaliax OeH3IMipeH 3AaTHUM CIPUUYUHATH OHKOJIOTiUHI 3aXBOpIOBaHHs. BeH3ITi-
peH 3maTHUH A0 0ioakymynayil, TOOTO HAKOIUYYBaTUCh B OpraHisMax.

ITun Ta aeposoui, AKi HagXoAATL B aTMoc(epy, € oceperKaMu KOHIeHcaIil
BoJioru Ta ()OPMYyBaHHA XMap.

ITapaukoBuii edekT hopMye HAKOMMUYEHHS B aTMochepi ByTIJIeKUCIOTO Iady
yepes3 iHTEHCUBHY POOOTY HMPOMMCJIOBOCTI Ta TPAaHCHOPTY, BUPYyOyBaHHSA JiCiB.
Y pesyabTaTi eHeprisa COHAYHUX IIPOMEHiB, Big0OMBAaIOUNCh BiJ MOBEPXHi ILIaHe-
TH, HE MOYKe MOBEPHYTUCHL y KOCMOC, OCKIJIBKH 3aTPUMYETHCA MOJIEKYJIaMU
pisHMX rasiB, Hacamuepej BoxaHoi mapu, CO,, merany. Temneparypa 6ins
MmoBepxHi miaaHeTu 3poctrae. Haciaigxamu rio6ajbHOrO MOTEILIiHHA KJIiMary
HamIol IJIaHeTH €:

30iJbINIeHHA YaCTOTH aHOMAJbHUX KJIIMATUYHUX SBUII], YacTO 3 KaTa-
cTpodhiuHMMY IS JIOAWHYU HAcJigKamu (IIOBEHi, yparaHU TOIIO);

3MiHa HACTAaHHS Ce30HiB POKY (IepeBaKHO BeCHSIHUX Ta OCiHHiIX) 3yMOB-
JIIOE 3MiHYy ME’K apeasiiB TBapWH i POCINH Yy BUCOKI IIMPOTH; II€ CYHPOBOIKY-
€ThCS IHTPOAYKIII€I0 B MiCIleBi eKOoCHUCTEeMHU HEBJIACTUBUX IM BUIiB;
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Maux. 43.3. 1. KopasoBuii pu — BHUCOKOIPOAYK-

THBHA MOPCbKAa EKOCHCTeMa, Bil AKOI 3aJeKUTh

npoayKTuBHicTe CBITOBOrO OKeaHy B Iijomy;
2 — 3pyiiHOBaHUII KOpaJoBUil pud

® pigBumenHs piBHA CBiTOBOro oKeaHy Ta
migkucaeHHd fioro Boa. Ile Mmoxke OyTu omHieio
3 OpWUYMH pPYUHYBAaHHA KOpaJioBUX DpPudis
(mai. 43.3).

3aedaHHs1: 3 JONOMOrOK BUYATENBKM abo BYM-
Tensl, BUKOPUCTOBYIOYM JiTepaTypHi Ta iHTEpHeT-
axxepena, AOMOBHITb Ll nepenik.

3 MeTo0 00MeyKeHHs BUKHUAIB B aTMoc(hepy
napHuKoBuX rasiB y 1997 p. ypamamu Oara-
ThoX KpaiH (HuHi ix 191) B AnoHchKOMY MicTi
Kioro 6ymo mignucano KioTchKuit mpoToKoJ.
ITa mixxkHapogHa yroma 3000B’A3ye YpPAIU PO3-
BUHEHUX KpaiH Ta KpaiH 3 mepexiJgHOI0 eKOHO-
MiKOI0 cKopoTuTHu abo crabiiisyBaTyu BUKUIU
MapHUKOBUX rasiB B armocdepy. ¥ 2015 p. Ha
sminy KioTcekoMmy mmpoTokoJy yxBajieHo Ilapussky yroay, Axa 3000B’s13ye ypsi-
gu Bcix kpain, nounHatouu 3 2020 p., ckoporuru Bukuau CO, B armMocdepy.

PyiinyBaHHA 030HOBOTO eKpaHa. OCHOBHUM MeXaHi3MOM yTBOPEHHS O30HY
€ (poToxiMiuHe ITepeTBOPEHHSA ABOXAaTOMHOT'O KMCHIO IIiJ mi€io yabTpadioseToBo-
ro BUNIpOMiHIOBaHHA. HesdHauHa yacTHHA 030HY YTBOPIOETHCA IIPU €JEKTPOCTAa-
TUYHiN ioHisamii moBiTpsA, B0KpeMa mix Yyac rpo3oBuUX po3pAAiB (npuzadaiime 3
Kypcy ximii BaacTuBoCTi 030HY). O30HOBHI €KpaH CTAHOBUTL COOOI0 UACTHUHY
cTpaTocepu: y TPOIMIYHMX IMmporax — Ha BucoTi 25-30 KM, HmOMipHHUX —
20-25 kM, nmoaspuux — 1520 kM. Bin sgaruuit Boupatu yasrpadioseTosi mpo-
MeHi (HacamMmepes 3 KOPOTKOI JOBXKUWHOIO XBUJIb, 3JaTHI CIIPUUYMHIOBATY MYTa-
ii). ITocabar0€eThCsA 030HOBUII €KPAaH YHACJIZOK HAAXOMKEHHS B aTMoc(epy
XJIOPTOPBYIVIEIIEBUX CIIOJIYK.

Knroyoei mepmiHu ma noHsmms

KWCNOTHI AOLLi, NTapHNKOBUI edDEKT.

1. HasBiTb axepena aHTpomnivyHOro 3abpygHEHHs
atmocdepu. 2. Ak iHTEHCMBHE CNOXMBAHHSA EHEProO-
pecypciB BNvMBae Ha cTaH aTmocdepu? 3. Akuii BNNMB «KUCNOTHUX AoLWiB» Ha Biocde-
py? 4. Lo Take «napHWKOBMI edeKkT»? AKi MOXnuMBI Hacnigku uboro asuwa? 5. Aki €
TeHAeHUiT 3miHn knimaTty 3emni? Aki iXHi MOXNuBI Hacniakn?

lMepesipTe 3A06YTi 3HQHHS

YoMy Ha nepLunx etanax iCTOPMYHOro po3BUTKY Biocdepun XKntta

lomipkywre MOTIO iCHyBaTu nuiue y Bogi?

§44. AHTPOMIYHUI BMAMB HA TIAPOC®EPY. OXOPOHA BOAOWM

IlIpuzadaiime GynoBy, BiactuBocTi Ta pyHKIil Bogu. IIlo Take Makpo- Ta MikpoeJie-
mentu? Axuit ckiaanm rigpochepu?

Ho ckmany rigpocdepu, SK BU B)Ke 3HAETE, BXOAATH: BOIU OKeaHiB, JHOMIO-
BUKIiB, IIig3eMHi Ta I'pyHTOBi Bogu (Iepe0yBaiOTh y CKJaAi JiTocdepu), KOHTHU-
HeHTaJbHi BomoiiMmu (piuku, osepa, 0o0j0Ta, IITYYHi HPiCHI BOAOWMU TOIIO).
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CeriToBmii okeaH BKpuBae maike 71 % moBepxHi Hammol miameTw. 3aBAAKHU
BiJibHOMY OOMiHY BOZHMMI MacaMM Mi)X PisHMMHU OKeaHaMM XiMiuHMII cKJan
OKeaHiuyHOI BOAM JOBOJIi cTasmii; cepemHs coyioHicTh CBITOBOTO OKeaHy CTaHO-
BUTH 35 %o. KOHTMHEHTAJBHI BOogoiiMu 3a0e3I1eUy0Th HopMaJabHe (QYHKIIIOHY-
BaHHS Ha3eMHHUX €KOCHCTEM, 30KpeMa 3aJI0BOJIbHSIOThH IIOTPeOu JIOAUHU i TBa-
PUH y OUTHI#A BOAi, a TAKOK I'DYHTOBE *KUBJIEHHA POCJIUH.

JIbOTOBMEKM MAalOTh BasKJIMBUH BIJIUMB Ha KJiMaT IIEBHUX PErioHiB ILJIaHETH,
HacaMIlepeJ THUX, [0 OpuaaraioTh o IliBgemmoro ta IliBmiuHoro moJiocis.
BoHu cnpudioTh 3HUIKEHHIO TeMIIEPATYyPU aTMOC(HEpHOro IIOBITPsA Ta BOTHUX
Mac 3aBASKM BeJUWKill MPUXOBaHill TemsoTi TaHeHHsS (TTOTJIMHAETHCS OJIUBBKO
2 % Bciei conssunoi emeprii ma 3emui). 'ipcbKi THOIOBUKY € OCHOBHUM [IKepe-
JIOM BOJHOT'O JKUBJIEHHS AeAKUX BesquKux piuok. Ilimsemui Bogum posraroBaHi
HU)KUYe 3€MHOI IIOBEPXHi i MHa IIOBEPXHEBUX BOIOMM i BOJOTOKiB, BOHU 3aIIOB-
HIOIOTH MOPH, TPIMIMHU ¥ iHIIi TOPOKHEUi ripCchbKUX MOPiZ y piAxomMy, TBepIo-
My abo rasomomioHomy crami. IligseMHi Bogm pasoMm 3 IIOBEPXHEBHMMH Bimirpa-
I0Th BaXKJIMBY POJIb V 3MiMCHEHHI K0J1000iry Boau y 6iocdepi.

3anam’amaemo

Mia3emHi BoAM € BiAHOBMIOBAHUM PECYPCOM. X NoAdinsioTh Ha: rocnoAapChKo-NUTHI
(He NOBMHHI MICTUTW WKIANWBUX AN5 300POB’A NOANHM CNOMYK | MiKpoopraHiamis), Npo-
MMWCINOBI (3aCTOCOBYIOTb Y Pi3HNX rany3sax NPOMUCIIOBOCTI), MiHEpanbHi (xapakTepuay-
IOTbCA MNiABULLEHOK KOHLEHTpauietlo neBHUX OIONOriYHO akTUBHMX (Hacamnepesn
MiHepanbHUX) CNOMYK, 3aBAAKM SKUM MatoTb MiKyBanbHy Ail0) Ta TepmanbHi (Temnepa-
Typa Big +20 °C i BMLLe, TaKOoX MaloTb MiKyBanbHy fito).

3aBIAKU BUCOKiNM TEIJIOEMHOCTI Trijpocepa BIMBaEe Ha KJIiMaT MJIaHETH.

Awnrporiuauii BriiuB Ha ctaH Bomoiim. Ile, Hacammepe, 3a0pyAHEHHSA IIPO-
MUCJIOBUMH i ITOOYTOBUMU CTOKaMM, eCTUIIAaMU, JOOpPUBaAMU, AKi IIOTPAILIA-
I0Th 3 arporeHosiB. IloripieHHs caHiTapHOTO CTaHy BOAOIM, a TAKOMK Hepallio-
HaAJIbHE CIIOJKMBAHHSA BOAHHUX PECYPCiB 3aroCTPIOIOTH MPO0IeMy MHUTHOI BOAH.
HesBarkaroun Ha 3acTOCyBaHHA CyUYaCHUX METOiB OUHUINEHHA ITPOMHCJIOBUX i
mo0yToBuxX CTOKiB, m0 10 % Ha#bigbIn cTifiKux 3a0pyoHIOBAUYiB BCe K TaKuU
MOJKYTB 3ajuniatuca y Boxmi. Tomy criumi Bogu, HABiTH OUUINEHi, A4 TOOyTO-
BUX IIOTPe0 MOYKYTbh BUKOPHCTOBYBATHUCH JIMIIEe 0OMEIKEHO.

HanxomxeHHA HEOUUINEHNX UM HEJOCTATHHO OUHUINEHUX CTiYHUX BOJ Y IIPHU-
POIHI BOJOMMEN YHEMOMKJINBJIOE IXHE BUKOPHCTAHHS IJA BiAIIOUYMHKY JIIOOEH
abo pubaaku. [lorpamnanHasa y BogoiMu croayk Pochopy it Hirporeny cupuse
MacoBOMY POBMHOMKEHHIO IiaHoOakTepiii. Ilpuzadaemo: 1e sABUIE HA3UBAIOTH
«IBITIiHHA BOAM», BOHO CIIPUYMHIOE MAacoOBYy 3armbejib iHIIWX TiApPoGiOHTIB
(uepes3 HecTayy KMUCHIO i BIJIUB TOKCUYHUX CIIOJYK, AKI BUIIJIAIOTH IIiaHOOAK-

Mau. 44.1. Boaus gigapHOCTI JIOAMHN Ha cTad Bomo¥m: 1 — mBitimua soxgu B KaHuiB-

CbKOMY BOJIOCXOBWUIIi, CHDUYMHEHEe MaCOBUM DPO3MHOXKEHHAM IliaHoOaKTepiit; 2 — aBa-

pii TamkepiB i Had@TOBMAOOYBHUX MaaT(HOpPM CHPUUMHAIOTL Hebe3meuHi 3a0pyaHEHHS
BOJIOMM
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repii) (mas. 44.1, 1). MacoBy sarubesb MEIIKAHIIIB BOZONM CHPUUYUHSAIOTH i
aBapil TamkepiB, HaQTOHOOYBHUX ILIATHOPM, VHACIIZOK Yoro HadgToBa MJIiBKa
BKpMBAa€E 3HAYHI mJoIli Bomoiim (mai. 44.1, 2).

Hecraua muTHOI BOAM BiKe Temep € TOCTPOIO0 MPOOJIeMOI0, AKa IIOPOKY JIUIIIe
3aTOCTPIOBATUMETHCS. 3 POKY B PiK 006CATY CBITOBOrO CIIOKMBAHHSA IIPiCHOL
BOAU JIKIIIE 3POCTAIOTh: TakK, AKIO0 B 1900 pori BiH cramosus 580 KM3, TO B
2005-my — 6amsbko 60 000 km®! Il TeHIeHIis MOB’A3aHA AK 81 3POCTAHHAM
HaceJeHHs HaIol IIJIaHeTH, TaK i 31 30iJbIlleHHAM O0OCATIB TPOMUCJIOBOTO
BupoOuuITBa. Huui Big mHecrtaui nmuTHOl Bogum morepmae g0 40 % HacejgeHHS
miaaumetu. A no 2030 pory momanm 5 mJupn Jmofei (Ha Toit uac — moHanm 67 %
HaceJIeHHsI 3eMJIi) He 3MOKYTh OTPUMYBATH 3aJ0BiJILHO OUMIIIEHY Bin 3a0pya-
HIOBAYiB BOXY.

3anam’amaemo

KoxxeH 3 Hac Moxe 3pobuTK CBill BHECOK Y BUpilIEeHHs npobnemu gediunTty NUTHOI
BOAM: NOTPIOHO EKOHOMHO CTaBUTUCA A0 11 CNOXMBAHHSA, HEe ByTn Gangyxmm 0o HeBU-
npaegaHux ii BTpar.

3aedaHHs1. 3anponoHyiTe CBOI MPOMO3MLii OO0 3HUXEHHS 0b6CAriB CnoXunBaHHS
XOOAHOI Ta raps4vol BoAu, WO AAaCTb MOXNBICTb 3€KOHOMUTUN KOLUTU HA OnfaTi XXMTNOBO-
KOMYHasbHUX MOCNYT.

OmHUM 3 OCHOBHUX CIIOCO0iB MOAOJaHHSA JIOKAJIBHOTO AedinuTy mpicHol Bogu
€ pPeryJmBaHHSA IIOBEPXHEBOTO CTOKY CIODYIKEHHAM Trpebesb, SKi IIITYYHO
PETYJIIOITH KiJBKIiCTh BOAM, IO HAAXOAUWTDH A0 IiJIAHOK PiYOK, PO3TAIIIOBAHUX
Hmxue. Hanpukaazn, ma [[ainpi moOymoBaHO IIicTs rpebesb. AJjie peryaoBaHHSA
PiUYKOBOro CTOKY Mae€ i HeraTuBHi HacaifKu. CTBOPEHHS IIITYYHUX MOPIiB (HAIIPU-
KJaJ, KacKaj BOAOCXOBHUIN Ha JIHINpi) sHMMKYe IIBUAKICTH Teuii piuoK, i, AK
HACJiIOK, IPU3BOAUTHL M0 3aMyJEHHSA BOJOCXOBHUII. IXHE JIO}Ke B3aIlOBHIOETHCH
piYKOBMMU HaHOCAMU, ITII0 o0Me:kye uac excinryararnii (Bix 100 mo 500 poxis).

3MiHYy TifpoJIOTiYHOTO PEeKMMY BOAOUM (IIMOMHM, HMIBUIKOCTI Teuii, coJio-
HOCTi TOIII0) CHPUYUHIOE CTBOPEHHS MITyYHUX MopiB. IloOymoBa rpebenb mpu-
3BOOUTD i IO 3aTOMJIEHHSA 3HAYHUX IIJIOI] OPHUX 3€MeJib, i [0 IIpoleciB 6epero-
BOi epo3sii. Ille ogun 3 HacaigKiB MOOYAOBU rpebesib — IMepeKPUBAHHA AOCTYIY
Ha HepecT pisHMM BuaaM npoxigumx pub. Tak, y [Hinpi mai:xKe sHUKJIU oce-
TPOBi pubM, OCKiJIbKM IM OyJI0 HEPEKPUTO ILIAXYM HEPECTOBUX Mirparii i3 HYop-
HOT'O MOpS.

JJ1a mepeBipKM SIKOCTi IUTHOI BOAM 3aCTOCOBYIOTH Pi3HI METOAUKM, 30KpeMa
BU3HAUYAIOTL UHMCJIO KJIITHMH OaKTepil KUINMKOBOI MAJUUYKKM Yy IIEBHOMY 00’eMmi.
3rigao 3 Bumoramu lep:xaBHUX caHiTapHUX IpaBui Ta HOpM «IirieHiuni BuMO-
T¥ 10 BOAY NUTHOI, IPU3HAYEHOI AJIA CIIOKMBAHHSA JIIOAWHOI», 3aTBEPAIKEHIX
MinicrepctBoMm oxopoHu 3m0poB’a YKpaimum 2010 p., B8 1 cm” mocaimsxyBamoi
BOJOIPOBiIHOI TIUTHOI BoAM (HAIIPUKJIAM, 3 OI0BETiB) KiMbKIiCTh KJIITHH KHUIITKO-
BOl majsmuku He noBmHHA mnepeBuiryBatu 100 (3 2020 p. — 50), dacoBanoi
Boau — He Oinbie Ak 20. IIpu nmboMy KJIITHHU Ta IIMCTU IIATOT€HHUX OTHOKJIi-
TUHHUX OPraHisMiB Ta SHIlA reJbMiHTIB B3araJyi MaioTh OyTH BigcyTwHi.

3anam’amaemo

Koni-iHdekc nokasye KinbKicTb KNiTUH BakTepii rpyny KMLWKOBOT nanuyku B 1 n Bogu.
[epxaBHi cTaHOapTN pernaMmeHTyoTh | BMICT Y BOAI LWKIANUBUX BaXKKMX MeTanis.

Mo:xauBe i1 pamioakTuBHe 3a0pyJHEHHS BOIOUWM, fAKe IIOB’A3aHE 3 IEePeBU-
IMIeHHAM IPUPOIHOTO pamioaKTUBHOrO ()OHY BOTHOT'O cepemoBHUIlla abo 3 aHTPO-
MOTeHHUM BILINBOM. PagioaKTHUBHICTE IIPUPOAHOI BOAU 3aJE€XKUTh Bifl: pagioak-
TUBHOCTI ripChbKUX MOPiJ i 'PYHTIB, 3 AKMMHU IOB’SI3aHi BOJOMMHU, CKHAIIB pamio-
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Maun. 44.2. 3axopoHeHHA pafioaKTUBHUX BiAxomiB: 1 — MeTajieBi KOHTeliHEepHU IJIsA
3aXOpPOHEHHA; 2 — MicCIsI 3aXOpOHEeHHs KoHTeiiHepiB y CBiToBOMY OKeaHi

AKTUBHUX PEUYOBHH y BOJOMMHM Ta IXHLOTO HAIXOMKEHHS 10 IIiA3eMHHX BOJ
(HammpuKJIal, YHACJIMOK Hif3eMHUX BUIPOOYBaHb sSAepHOi 36poi).

Iy:xe HeGe3IeUHUM SBUINEM € 3aXOPOHEHHS paJioaKTUBHUX BiAXOMiB y IJIH-
ounax CsiTroBoro oxeany (maJ. 44.2). Hebesmexa Takol MeTOOUKM yTHJIi3alrii
pPafioaKTUBHUX BiJXOIiB IOJIATAE Y HENOBrOBIUHOCTI KOHTEHHEPiB: yiKe uyepes
10 pokiB mounHAaOTh pyHHYyBaTHuCsa MeTaJeBi, uepe3d 30 pokiB — Oetonni. Kpim
Toro, y CBiTOBOMY OKeaHi 3aTomjieHO 6 aTOMHUX IIiABOAHUX YOBHIB, 9 aToOMHUX
peakTopiB (kKopabesbHi, cymyTHHKOBi), 50 smepHux OoempuiaciB (yHaCJIiZoOK
aBapili mig uac 3amyckiB paket). 'impocdepy 3a0pyaHIOIOTEL I BUIPOOYBaHHS
axepuoi 36poi. Tak, moumHaroum 3 1945 pory Oyao mposemeno moHanm 2420
AIepHUX BUIPOOyBaHb y pisHUX reocdepax.

Knro4oei mepmiHu ma noHsmmsi

Koni-iHOeKc.

1. CxapakTepusynte CTpyKTypy rigpocdepu. 2. Ha-
3BiTb CKNagoBi NOBEPXHEBUX BOA HALIOI MNaHeTw.
3. Aka ponb nig3emHux BoA Yy yHKUiOHyBaHHi B6iocdepu? 4. Aki OCHOBHI LUNAXM
po3B’A3aHHA Npobnemun HecTadi NMTHOT BoaM? 5. Ha3BiTb OCHOBHI A)Xepena 3abpyaHeHHs
CBiTOBOro okeaHy.

lNepesipre 3A06yTi 3HQHHS

Yomy 36inbLUeHHs Yncna KnitmH 6akTepin rpyny KULWKOBOT Nanunykm

ITomipkysre CBiguYUTbL Npo 3abpyaHEHHA BOAONM?

§45. OCHOBHi AXEPEAA AHTPOMIYHOTO 3ABPYAHEHHS I'PYHTIB,
IXHi HACAIAKK

Ilpuzadaiime ocobiuBOCTi I'PYHTY AK CepefOBUINlA MeIIKAHHS opraHismis. fIki op-
raHi3MH TPAIIAITLCA Y IDYHTOBOMY cepemoBuIti? ki ixui pyukmii y mpomecax rpyH-
ToyTBOopenHs? XTo Taki peayueHTu?

Bu B:ke 3maeTe, 110 I'PyHTH — IIe BEePXHiNl MyXKuil 1map Jirocdepu, cTBOpe-
HUH MiAJBbHICTIO Pi3HUX I'pyn opraHismiB: 6akKTepiii, rpubiB, BOJOPOCTEMH, ITij-
3eMHUX YaCTWUH BUIIUX POCJNH, TBapuH. OXHi€I0 3 BAKJINBUX XapaKTEePUCTUK
I'PYHTIB € IixHA podiouicmb — 3HaTHICTH
3a0e3meyyBaTy POCIAMHU HEOOXimHUMU eje-
MEHTaMU KUBJEHHS.

Mauxn. 45.1. IneanbHe cuiBBiZHOIIEHHS Pi3HUX

da3 rpyary: rpyutroBoi oprauikm (1), mime-

PaJbHUX UYACTHUHOK IPYHTY (2), I'PYHTOBOTrO
noBiTpa (3) Ta rpyHTOBOI BoJioru (4)
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Mau. 45.2. 1. YopHOo3eMu — TeMHO3a-

OapBJyieHi I'pyHTH, 6araTi Ha TyMmyc.

2. Yopuosemu B YKpaiHi OXOIJIIOIOTH

miaomy 27,8 MJIH ra, II0 CTAaHOBUTH

61usbpK0 46 % TepuTopii HAaIOI Kpa-

inu (3a80aHHA: BUBHAUTE PeErioHWH, 9
HaiibaraTiii Ha YOPHO3EeMU)

Y criuani I'pyHTY BUIIIAIOTL TPU pisHi dasu: meepdy (I'PyHTOBI 4YaCTUHKU
pisHUX po3MipiB), pidky (I'pyHTOBa BOZAa) Ta 2a30n00i6HY (I'PYHTOBE MOBITPS)
(maJ. 45.1). ITixg yac razooOMiHy 3 aTMOCHEPHUM IIOBITPAM BULIJIAETHCA BYIJIE-
Kucauil ra3 i BOUpaeTbCca KUCEHb, IIi Ipollecu Ha3UBAIOTh OUXAHHAM T'PDYHMY.

Ipyutu Yepainu. 3aranpHa mjoma YKpaiHu craHoBuTh 60,355 MiH ra, 3
HUX Ha OpHi 3emui mpumanmae 34,4, cimoskari — 2,2, macosuina — 4,8 mJuH ra.
PisHomaniTHicTh (hismKo-reorpadiuHrx ymMoB YKpaiHM 3yMOBJIIOE II pisHOMA-
HITHiCTh I'PYHTOBOIO IMOKPUBY KpaiHu: HaJiuyoTh 0au3bko 650 Buais rpyHTIB
(npuzadaiime, axi Bu 3HaeTe TummM I'pyHTiB). CrpaB:KHIM 6ararcTBOM HAIIIOL
KpaiHM € YOpHO3eMU, AKi CTAHOBJATL AECATY YaCTHMHY CBITOBHX 3allaciB ITUX
pomiounx I'pyHTiB (MaJj. 45.2).

AHTPOIIYHNIT BIJIUB HA TPYHTHU Ta HOTO Hacaigku. Po30poBaHHA NiIAHOK
MPUPOAHUX €KOCHUCTEM i BUPYOyBaHHA JIiciB, AKi 3a0€3MeYyIOTh ONTUMAJIbLHUH
piBeHb I'PYHTOBUX BOJ i 3aXUINAIOTh I'PYHTHU BiJl BIJIMBY BiTPiB TOIO, CIIPUYM-
HIOIOTH iX eposiio. Ilpuzadaemo: eposia (Bix nat. epodepe — pos’imaTu) rpym-
mieé — 1ie 3MEHIIIEHHS TOBIIi IXHBOTO BEPXHBOT'O POMIOUOTO IIaPy BHACJIIIOK
posMuBaHHSA BojgaMu abo 3gyBamusa BiTpom (Maj. 45.3). Kosu HeBesuKi apxu,
CIPUUYMHEHI Ji€l0 BOOHUX IIOTOKiB, 3’€JHYIOTHCA 3 BEJIUKHMU, CIIOCTEPiramoTh
APYKHY epo3ifo, 30KpeMa Ha KPYyTHX CXHJax OeperiB pivuok (Hampukaan, JIHim-
pa). fApyru Ta mpuieryi 10 HUX AiTAHKYW HEUPUAATHI AJIA ClIbCHKOTOCIIOAAP-
CBbKOT'0 BUPOOHUIITBA.

YacTKa epofioBaHUX I'PYHTIB B YKpaiHi BHACJiIOK €KCTEHCUBHOI'O BeJEHHS
ciJIbCcbKOro rocmomapcTsa iopiuuo spocrae Ha 60—80 Tuc. ra. IIpu mpomy BTpa-

Maun. 45.3. Eposia rpyutis: 1 — BiTpoBa; 2 — ApysKHA
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Ta KOKHOTO CAaHTUMETPA I'yMYyCOBOT'O TOPU3OHTY 3HUIKY€E MOTEHIIMHUT yposKai
3epua Ha 0,52 1/ra. B YKpaiHi mopiuai BTpatu rymycy cTaHOBJIATH Big 0,6 mo
1 T/ra.

3anam’amaemo

ExkcmeHcueHull cnoci6é eedeHHsl CilbCcbko20 2ocrnodapcmea NoB'sA3aHuin 3i
30inbLIEHHSIM KINbKOCTI arpapHoi MpoAyKuii BHaAcMigoK 3pOoCTaHHA nnow, arpoue-
HO3iB.

IHmeHcueHull cnoci6 eedeHHsI CinNbCbKO20 20cnodapcmea noB’'a3aHni 3i 36inb-
LIEHHAM BPOXaNHOCTI (KiNbKOCTI NpoaykKLuii, Ky OTPMMYIOTb 3 OOUHULI nnowi); ans
LbOro IoAMHa 3acTOCOBYE HaWCyyacHiWi MeTOAMKWU, WO 3MEHLYITb HEeratuBHUM
BM/IVB Ha POAIOYICTb 'PYHTIB, BUKOPUCTOBYE HAMBINbL NPOOYKTMBHI COPTM POCHVH i
nopoau TBapuH.

3aedaHHs. [HTEHCMBHUI CMNOCIO BeAEHHS CinbCbKOro rocnogapcrea notpebye 3Ha-
YHMX KaniTanoBkNnageHb, ane BiH Aae 3MOry CKOPOYyBaTu NIIOLLY OPHUX I'PYHTIB 1 30inb-
LWyBaTK NNOLLi 3aKa3HUKIB, MAPKOBMX TEPUTOPIN TOLO0. 3anponoHyTe eKOHOMHUIA CMOCiO
iHTEHCUBHOIO BEEHHS CiNbCbKOro rocnogapcTsa Yy CBOEMY PEriOHi.

IIle ogHa mprumHa CKOPOUYEHHS IIJIOII OPHUX I'PYHTIB — Iie 3aCOJIIOBaHHSA iX
YHACJIiIOK HepallioHAJBLHOTO 3POIlleHHs. Uepes HAIJIUIITKOBE 3POIICHHA HiIBU-
IIyeThCA PiBEHb I'DYHTOBUX BOJ[, Ha IIOBEPXHi I'PYHTY BiAKJIaAalOThCA COJIi
(nomipryiime yomy). HeraTuBHO BIIMBAEe Ha POAIOUICTb I'PYHTIB Ta iXHE Hace-
JIeHHS 3aCTOCYBaHHS MecTUIUIiB. HaaauIikoBa KiJlbKicTh mecTUIINAIB 3a0py -
HIOE TIPUPOJHI €KOCHUCTEMU, a TAaKOXK NPOAYKTH XapuyBaHHS, NIUTHY BOXY, 3
AKUMHU BOHU MOKYTHb MOTPAILJIATA B OPraHi3M JIIOAUHU.

Baussxko 20 % rpyHTIiB VYKpainm 3a0pyAHEHi TOKCHUUYHUMH CIIOJYKaMU:
pamioHyKJimaMu, BAXKKUMU MeTasaMu Toino. OCHOBHUMU A KepesaMu 3a0py/-
HEHHS I'PYHTIB CJIYIyIOTh: 00’€KTH IIPOMUCJIOBOCTi, €EHEPTETUKU Ta CiJIbCHKOTO
TOCIIOZApPCTBAa; TPAHCIOPT (BUKUAM BUXJONMHUX rasiB). HaBKOJIO BeIUKUX IIPO-
MUCJIOBUX O0’€KTiB pajiyc 3a0pymgHEHHS TOKCUUHHMMN PEeUYOBMHAMHU MOJKE CTa-
HoBUTHU Bif 1 mo 20 KM, a ixHi#l ymicT y I'pyHTax MOKe IEPEBUIIYBATU I'PAHUY-
HO momycTtuMuii 7o 5—10 pasis.

3arajpHa IIJIOINA CiJbCHKOTOCHOAAPCHKUX YTigb YKpainuw, 3a0pygHEeHUX
pamioHyKJimaMu, CTaHOBUTHL 0Jau3bKO 6,7 MaH ra (3 HUX — 3,7 MJH ra — y 30Hi
YOpHOOUJILCHKOI aBapii; maiy. 45.4). BemeHHA CiJILCBKOT'O T'OCIIOZapCTBa Ha
TEePUTOPisAX 3 BUCOKMM BMiCTOM y I'PYHTI PafioHYKJIiAiB 3arposKye ixHiM mmoTpa-
IJIAHHAM y OPOAYKIiI0 POCJAMHHHUIITBA Ta TBAapPUHHUIITBA (M’SICO, MOJIOKO Ta
MoJjiouHi mpoayktu). Tomy moTpibHO
MPOBOAUTH MeJliopaTuBHI poboTu,
HacaMIepe] BalHYBaHHA I'PYHTIB (K
3aci06 3MeHIeHHS PYXJHUBOCTI pamio-
HYKJiiB y T'pyHTi) Ta 30iJbIIeHHS
BHECEHHA KaJiiHuX noopus (medimut
Kaiiro nmpusBoguTh 40 HaKOIMUYEHHS
B POCJIMHHUIBKIA NOPOAYKIIii #oro
ximiunoro amaJjora — Ilesiio (137Cs).
IligBumiennsa piBHA 3a0pyIHEHOCTI
KOpMiB 3yMOBJIIOE 1 3pOCTaHHS ;
3a0pPYAHEHOCTI MPOAYKIIiI TBAPUHHU-  covee- - e
ITBA.

OTiKe, [JIsA TOJITIIIIEHHS €KOJIOTid- Maﬂ. 45:4. 3a6py,uHeHic'rL I'PYyHTIB YKpa-
HOTO CcTaHy IpYHTIB YKpaimu, s6epe- iHu pafgioHyKJIimamMu (3a860aHHSA: CKOPU-

. e . craliTecd KapTol0 YKpalHM 3 atiaacy i
JKEHHA Ta MABUINEHHA 1XHBOl POAIO- BHU3HAUTe HalizabpyAHEHiIi perionm)

| e

e Y ke

Gunrin
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YoCTi MOTPiOHO IepeiiTu Ha iHTEeHCUBHUI CIOCIO BeleHHA CiJIbCHKOT'0O T'OCIIOfap-
crBa. lle IIMpOKe BIIPOBAJKEHHS HOBITHIX TeXHOJOTi# 0OpOOITKY I'PYHTIB,
30iJIBITIEHHS YaCTKY OPraHiuYHMX JOOPWB, 3aCTOCYBAHHSA JUIIE THUX MiHepaJb-
HUX TOOPUB, SKi IIBUIKO PO3KJIALAIOTLCSI Yy I'PYHTI I He MIKOAATH MOT0 KOPUC-
HUM MemKaHIAM. KpiM Toro, moTpiObHO IIOCUJIIOBATH 3aXOOU OXOPOHU I'DYHTIB
BiJ 3a0pyIqHEHHS HMeCTUIIMAAaMU, BAXKKUMU MeTaJaMU, PaJiOHYKJIiZaMu TOIIO.

?p BaxkiuBuM esieMeHTOM 30eperkKeHHA ¥ IigABUINEHHSA POAIOUOCTi I'PYHTIB €
3aCTOCYBAHHS Ci603MiH — HAYKOBO OOI'DYHTOBAHOTO YePryBaHHS CiJb-
CBKOTOCIIONAPCHLKUX KYJILTYP Yy IIPOCTOPi Ta uaci. AmKe mocTiliHe BUPOIIyBaH-
HS OSHOT'O BUAY POCJMNH HA MEeBHilM TepuTOopii MIBUAKO BUCHAMKYE I'PYHT, OCKiJIb-
KU ONHI BUIMW POCIWH MOKYTH OiJIbIIle MOTVIMHATH 3 HHOT'O MEeBHI XimiuHi ese-
MeHTH, HiK iumti. KyapTypu, sKi 3acTOCOBYIOTH ¥ CiBO3MiHAX, PO3MIIYIOTh Ha
IMOJIAX TAKUM YMHOM, II[00 KOXKHA 3 HUX IIOBepTajacs Ha KOJIMIIHE Miclie He
pawirmre, HixK yepes 3—4 poru. IToTpibHO TaKOK BPpaXOBYBaTH MOKJIMBUI BIIJINB
POCJIMHU-TIONIEPeTHNKA Ha BUJA-HACTYITHUK. Ba'KJIWBUM e€JIEMEHTOM BeIeHHS
CiBOBMIiH € BKJIIOUEHHHA napy — IMO0Jid, He 3aWHATOr0 KyJbTYPHUMY POCJINHAMUY,
aJie ¥ 0e3 Oyp’saHiB (3a3BUUAl MPOTATOM POKY).

3anam’amaemo

CiBO3MiHM 3MEHLUYOTb BUCHAXXEHHS I'PYHTY, PU3MK PO3BUTKY XBOPOO POCIVH i Ha-
nagy WKigHuKiB (momipkylme 4yomy).

Knro4yoei mepmiHu ma noHsmmsi

POAIOYICTb 'PYHTY, EKCTEHCUBHUIA Ta iIHTEHCMBHUI CNOCOBW BeAEeHHA CiNbCbKOro rocro-
[apcTBa, CiBO3MiHM.

lMepesipre 3400YyTi 3HQHHS 1. CxapaKTepuayinTe cy4acHUi cTaH rpyHTiB Ykpai-
HW. 2. Y Yyomy nonsarae HebGesneka pisHMUX BUAIB epo-

3ii rpyHTiB? 3. AKi OCHOBHI Oxepena 3abpyaHeHHs rpyHTiB? 4. Aki meToamkn obpobiTky
I'PYHTIB HAiMEHLLIe MOPYLUYIOTb IXHI0 CTPYKTYPY? 5. Ha3BiTb OCHOBHI 3axX0AM, CPAMOBaHI
Ha OXOPOHY I'PYHTIB. 6. YM iHTEHCUMBHWMIA CNOCI6 BEAEHHS CiNbCbKOro rocnogapcTaa Big-
Pi3HAETLCA Bi EKCTEHCUBHOIO? AKNIA 3 HUX MPOrPECUBHILLNA?

1. Homy, Ha Bawy AyMKy, Ana 60poTbOm 3i WKigHMKAMN CiNbCbLKOro
rocnogapcTtsa cnig Ginblie BukopuctoByBaTu 6ionoriyHi Ta reHe-
TWYHi MeToaM 6OpOTLOU 3aMicTb XiMiYHUX? 2. OBrpyHTYITE, YOMY B
CiBO3MiHM BapTO BKIOYATU NpeACcTaBHUKIB poanHyn Bo6osi.

lNMomipkywvite

3 ponomorot BYMTENS abo BYUTENbKW, BUKOPUCTOBYHOYU
nitepaTypHi Ta iHTepHeT-AXxepena, NnpoaHanisynte cyvyacHum
CTaH rpyHTIB BalLOi MiCLEeBOCTI Ta cnpobynTe 3anponoHyBaTy 3axogu, CpsMOBaHi Ha
NOMiNWeHHS IXHbOro CTaHy.

TBOpYE 30BACHHS

§46. AHTPOMIYHUWA BNAUB HA BIOPI3HOMAHITT4

IIpuzadaiime, mo Take GiopisHomaHiTTA. KUl 3B’A30K icHye Mix GiopisHoMmaHIT-
TAM eKocucTeM i crymneHeM ixHBOI criiikocti? Illo Take GioneHoTuuHa Kpusa? Illo Take
remom, resorun i remopoug? AKi Buau 3abpymHeHHs BaM Bigomi?

[Ipunuun 6iopizuomanirtsa. Ilpuzadaemo: 6iopidnomanimmasa (6ionoziune
pisnomanimma; auria. biodiversity) — pisHOMaHITHICTH KUTTA B ycix Horo mpo-
ABaX, a TAKOXK MOKA3HUK CKJATHOCTI opraHisaIlrii 0ioJoriuHuX cucTeM — Pi3HO-
MaHIiTHOCTI IXHIX KOMIIOHEHTiB. 30KpeMa, PO3IIAfaioTh Pi3HOMAHITTSA zeHe-
muyHe (pi3HOMAHITHICTH TeHiB Ta IXHiX cTaHiB — aJyeiniB), sudose (pisHOMAaHIT-
HiCTh BUIIB B €KOCHCTEMaX), exocucmemHe (Pi3HOMAaHITHICTL eKOCHCTeM Ha
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Maxn. 46.1. Exocucremu 3 HusbKuM (1 — TyHApa) Ta BuUCOKMM (2 — eKBaTOpiaJbHUI
Tponiunumit jgic IliBgeHHOi AMeprKM) BUIOBUM PiBHOMAHITTAM

neBHit TepuTopii). BiopisHOMaHITTS € OfHMM 3 HAaWBaKJIUBIIINX ITOKA3HUKIiB
JKUTTE3TATHOCTI Ta CTiiKOCTi O6i0JIOriYHMX cHCTeM PisHOrOo piBHS opramHisairii.

CoiBicHyBaHHSA BUAIB 3 PiBHMMH €KOJOTIUHUMU BUMOTaMU A€ 3MOTY BChO-
My YIPYIOBAaHHIO aJalTyBaTUCh [0 30BHIMIHIX BIJIWBIB, AKi MOMKYTb BUSIBJIA-
THCS cTpecoBuMu (Hasedimb mpuKJanu). BiopisHoMaHITTA 3pocTae Bix mossap-
HUX perioHiB g0 ekBaropa (MaJji. 46.1) Ta Bix MOpPCHKOro KJaimMaTy A0 KOHTHUHEH-
TaJbHOT0; 6iOPiBHOMAHITTA 3MEHIITYETHCA B €KOCHUCTEMAaXxX, siKi 3a3HAIOTH CTpe-
COBUX BILJIUBiB.

B exocucremu 3 GiIbIINM BHUIOBUM Pi3HOMAaHITTAM OiJIbIlle IIAHCIB HA TPHU-
BaJjle iCHYBaHHS, HiK B €KOCHCTeMHU 3 HE3HAYHWM BUJIOBUM pPi3HOMAHITTAM
(nomipryiime uomy). Ilikayioumchk Ipo 30eperkeHHA BUIOBOIO DiBHOMAaHITTSA
neBHOI 6iostoriuHoi cuctemMu (Big okpemoi momysArii go 6iocepu), Mmu nbaemo i

3anam’amaemo

lMpuHyun 6iopizHoMaHimms nonsirae B TOMYy, LIO Benu4MHa GiopisHOMaHITTS aK
BCEpPEAUHI NEBHOro BMUAY, TaK i B MeXax OKpemMux ekocuctem Ta Giocdepu B Linomy
BM3HaYae XUTTE34aTHICTb UMX BioNoriYyHUX cuctem.

Biopizanomanirra Yrpaiau. PisHomaHiTHICTS (hisuKo-reorpadgivuamx yMOB Ha
TepuTopii HaImol KpaiHu 3yMOBJIIOE 3HAUHMUU piBeHb OGiopisHomamirTs. Perionn
VKpaiHu posTamioBaHi Ha TepuUTOPii TPhOX HPUPOAHUX 30H (30HM MIillIaHUX
JiciB, JicocTemoBoi Ta cTEmOBOI), a TAKOMK IBOX TipChKUX (hiduKo-reorpadiuHux
Kpaiu (wactur Kapnarcbkoi Ta Kpumcbkoi). Uepes ii TepuTopito mposaAraioTh
MUISIXYW Mirparniii 6araTbox TBapumH (HacaMIilepes ITaxis). 3arajioM Ha TEPUTOPil
Hamrol Kpainm Tpamnasgerbed moHan (0 Tmc. BuAiB oprauismiB. TBapumHHMI i
POCIMHHUM CBIT YKpaiHu BKJIOUae 6araTo piAKicHUX, PEJiKTOBUX Ta eHAeMiu-
HUX BHUMIB, AKi IIOTPeOyIOTH OXOPOHHU.

3aedaHHs1. BUKOPUCTOBYIOUYM Pi3HOMaHITHI [xepena iHdopmauii, gisHanTecs npo
KiNbKICTb OpraHiamMiB pi3HMX TAKCOHOMIYHUX OAUHULb, LLO MEeLIKaTb Ha TepuTopii Ykpai-
HW. MMigroTynTe MiHi-NPOEKT LWOAO KifIbKOX BUAIB Pi3HUX TAKCOHIB, AKi BNacTUBi BaLIOMY
periony.

Awnrporiuauii Buaue Ha OiopisHomaniTTsa. BiopismomaniTTa 6iochepu He €
CTaJIM, BOHO IIOCTiiHO 3MiHIOEThCSA. MU BiKe 3ragyBaJiu, IO BUIOBE PisHOMA-
HITTA €KOCHCTEM 3POCTAE B MPOIeCi IXHLOTO CAMOPO3BUTKY — Y IIPOIIECi CYKIIe-
cii, a Giocdhepu B mimomy — y mporieci eBoawouii (npuzadaiime MexaHisM mpo-
mecy OUBEpPreHirii).
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Mau. 46.2. Jlessiki Buau TBapuH, 1110 3HUKJIY 3 HAIIIOI IJIaHeTH, mounHaoouu 3 1600 poky:
1 — cymuacTuii BOBK (MelkaB Ha ocTpoBi TacmaHis, ocTamHs ocoOMHA IIOMepJia Bin
crapocti y 1936 p. y soomapky M. Xob6apT; ABcTpaJis); 2 — cTejyepoBa KopoBa (pAn
Cupenu; memkasa 6ina KomaHZOpChKMX OCTPOBiB, BepuHroBe Mope; BBarKamTh, IO
OCTaHHIO TBapMHy 3HUINEHO 1768 p.); 3 — KuTalichbKUil 03epHUil AeabdiH (KuTalicbKuiit
mpicHOBOAHMI HesbhiH; OyB IOITUPEHUH y BogoiMax IleHTpabHOl yacTunu CxigHoro
Kurar; 3 2007 p. BBaKaOTh BUMEPJINM MOBHICTIO); 4 — MaBPUKIiACBKUIN APOHT (I0mI0;
HeJiTatounii ntax 3 pany Lomybomomi6ui; merkaB Ha ocTpoBi Maspukiit (Ingificbruit
okeaH); 3HuK Hampukiumi XVII ct.); 5 — aukuii 6uk Typ (OCTaHHS OcOOMHA 3arMHYJa
1627 p. Ha TepuTopii cyuacuoi Ilosbimi)

CyuacHoMy G6iOpi3HOMAaHITTIO HAIIOI IIJTaHETH Ta CTA0iJIbHOMY iCHYBaHHIO
IPUPOAHUX €KOCHUCTEM 3arPOXKY€E BIJIMB aHTPOIIYHOrO daxrTopy. Buam BumMum-
paloTh YHACJiIOK OPAMOTO BUHUINEHHS, PYHHYBaHHSA MiCIlb IXHBOTO iCHyBaH-
Hs, 3a0pyAHEeHHS NOBKijaa Tomfo. Cepel MPUYMH CKOPOUYEHHS CydYacHOTro 0io-
pi3HOMAHITTA HAIIOl IJIAHETH € HepallioHaJbHEe BUKOPUCTAHHA HTPUPOIHUX
pecypciB, HEPO3YMiHHA BAXKJIMBOCTI 30eperkeHHs OiopisHoMaHiTTA A1 3abesime-
yeHHs cTabiJibHOrO icHyBaHHs Oiocthepu, HEBIMHHE 3POCTAHHS HApPOAOHACEJIeH-
Hs. [IpsamMe BUHUINEHHS 3aTrPOsKye BUIAM POCJUH, TBapuUH, I'pubiB, AKi MaioTb
IIPOMICJIOBE a00 eCcTeTHuUHe 3HAUYEHHS, BUKOPUCTOBYIOTh Y MEQUIIMHI TOIIO.

JlrommHA cIpAMOBAHO 3HUINYE <«IIKiIuBi», 3 i Toukm 30py, Buau. Hampu-
KJaan, ypan Tacmanii, ne 36epiraaca ocTaHHA HeBeJNKa MOIMYJIAIiA CyMYacTOTO
BOBKA, BUPIIIMWB, IO IMeli XWMJ/KAK 3aBAAE€ BiJUYTHOI IMIKOAM TBAPWUHHUIITBY, i
CTUMYJIIOBAB 3HUIIEHHA MUX TBapuu (MaJj. 46.2, 1).

3a migpaxyHKaMi BUYEHMX, DOUYHMHAIOUMN 3 1600" p. sHuUKJIO 94 BuUAM i
164 nigBuau nraxis, a ccaBiiB — 63 Bugu i mouan 70 migBuaiB. 3oKpeMa, 3HU-
KJU nukuii 0uk (Typ), MOpChbKa (CTejJiepoBa) KOPOBa, CYMUACTHii BOBK, HeJIiTa-
ounii Tony6 (IpoHT), o3epHUM Aenb(iH Tormo (MaJua. 46.2, 1-5). Huui Ha mexi
sHuKHeHHA noHan 25 000 BuxiB pocausn, 200 — ccaBmiB, 250 — nTaxiB, mecsar-
KU THCSAY BUIiB 6e3xpebeTHuX TBapuH. IIig 3arpos3on sHUKHEHHA MepedyBaoTh
i pigkicHi BMAam, III0 MalOTL KOJEKIIIMHY IIiHHiCTL (HAIIpUKJAaZ, IIeBHi BUIU
TPOIIIYHUX METEJHKiB, MOJIIOCKIiB TOIIO).

11600 pik ob6paHoO 3a BiAmpaBHY TOUKY He BUHaAK0BO. Ha Toii uac 3’aBUJINCS IIEePIIIi
(GpyHIaMeHTaJbHi 3BeIeHHSs 0 BiIOMUX BUAAX POCJUNH i TBAPUH, OJHOUYACHO IIOCUJIUBCA
i BOJIWB JIOOWHYW HA IPUPOLY.
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3anam’amaemo

Y npupogi He iCHye «LWKIONNBUX» YN KKOPUCHUX» BUAiB. Lli NOHATTA nuwe BM3Ha-
YalTb PONfb MEBHOrO BMAY OPraHiamiB CTOCOBHO ftoguHKM Ta 1T rocnogapcrea. Y npu-
poOHUX eKocucTemax ycCi BUOW € BaXMMBUMM iXHIMU cKnagHukamu (Hanpuknag,
napasuTn pPerynoTb YNCENbHICTb NOMYyNAUIA CBOIX XassiB, Xmxaku — 34obudi, nu-
YMHKM KPOBOCUCHUX KOMapiB CyryoTb KOPMOBOK 6a3oto Ana 6aratbox rigpobioHTiB).

Ha 6GiopisHomMaHITTA HeraTWBHO BIIJINBA€ iHTEHCMBHE BUPYOyBaHHS JicCiB,
YHaCJiIoOK AKOT0 MacOBO 3HMKAIOTh BUAM TBApUH i pocauH. HemonpaBHOI HIKO-
IU AK OKPEeMUM eKocucTeMaM, Tak i O0iocdepi B mioMy 3aBmaroTh pisHi BUAU
3a0pynHeHHA (MexaHiume, Qisumune, ximiume, Giosoriune). IIpuzadaemo, AKOL
IIKOOM 3aBIA€ MiCIIeBUM €KOCHCTeMAaM iHTPOAYKIIisI HEeBJIAaCTUBUX iM BHUIIB,
AK1 BUSABAAIOTHECA KOHKYPEHTOCIPOMOMKHIIIIMMHY 3a MicIleBi.

SIKm10 TeMIIu BUMUPAHHA BUIB He YIIOBiJIBHUTH, CBIT MOMKe BITKHYTUCA i3
0iOIIEHOTMYHOIO KPUB0I0, AKAa MAa€ aHTPOUiuHuWM xapakrep. asa i1 BigBepHEeHHA
JIOAVHA Ma€ 3araM siTaTH:

OyAb-IKUM BUJ OPraHisMiB YHIKAJIbHHI i Mae BayKJuWBe 3HAUEHHS OJIsA
icHyBaHHSA JIIOACTBA;

30epe:KkeHHsA OiopisHOMAaHITTS — Iie 30epesKeHHA pecypciB, MOTPIOHUX OJIs
30epesKeHHA PisHOMAaHITHOCTI reHO(MOHAY HAIIIOIL IIJIaHETH;

o5 36epe)keHHs OiopisHoOMaHITTA HaIMOi IJIaHETHM HEeIOCTATHBO 00’€lI-
HaHHA 3yCWJIb YPAAIB i rpoMaicbKUX OpraHisarmiil ycix kpaiH, morpibOHa 111e i
e(heKTUBHA IIPOCBITHUIIbKA MiSIJIbHICTH cepeJl HAaCeJIeHHS;

JisgJbHICTE II[OJ0 30eperkeHHs 0iOpiBHOMAHITTA AK OKPEMHX TepUTOPiii,
Tak i Oiocdepu B Iislomy Mae 3AificHIOBATHCSA S3TiAHO 3 HAI[IOHAJBHUMH Ta
Mi’KHapPOAHMMU IPOTpaMaMu, CTBOPEHUMU HA HAYKOBill OCHOBI.

Knro4yoei mepmiHu ma noHsmmsi

OiopisHOMaHITTA (BionoriyHe pisHOMaHITTS).

1. Wo Take BiopisHOMaHITTA? Ynm BOHO xapakTepu-
3yeTbca? 2. Y YoMy nonsarae npuHumn GiopisHoma-
HITTA? 3. UM xapakTepuayeTbesi 6iopi3HOMaHITTA YkpaiHn? 4. Y YoMy nonsrae HeraTue-
HWI BNNUB AiSNbHOCTI NIOAUHKU Ha GiopisHOMaHITTA Biocdhepun?

lNepesipre 3A06YTi 3HQHHS

LLlo mae 3MiHUTK NoanHa y CBOEMY CTaBreHHi 40 Biopi3HOMaHITTS

lomipxynre Biochepu, o6 yHNKHYTU rMobanbHOT BioLEeHOTUYHOT KpM3n?

O6’egHanteca B rpynu. Jocnigite 6GiopisHOMaHiTTA Bawoi

Teopye 3aBAQHHS MiCLIEBOCTI, NiaroTynTe Npe3eHTauito Ha Lo TEMY.

§47. WAGXUN 3BEPEXXEHHA CYYACHOIO BIOPi3HOMAHITTS

IIpuzadaiime, mo Take GiopisHomanirTsa. Illo Take ekoJsoriunwit MoHiTOpMHT? ¥
Axux ¢dopmax 3HificHIOIOTH eKojoriunuit mouiTopunr? Ilfo Take GaHK TeHiB i KJIOHY-
BauHa BujiB? Illo Take mimimasnbHa sKuTTedmarHa momynasanisa? Illo Take cmopigHeHe
cxpeimryBaHHsa (iIHOpUAMHT) Ta AKi ftoro HacaigKu?

OcHoBHiI HampaAMu 30epe:keHHs cydacHOro OiopisHomanirta. Hacammepen
MOTPiOHO peTesIbHO BUBUATU BUIOBUI CKJAJ POCJWH, IpubiB, TBAPUH, IPOKAapi-
OTiB OKpPeMUX eKOocucTeM, Giiopu i (payHU AK OKpPEeMHUX KpaiH, TaK i KOHTHHEH-
TiB y mijmomy. 3miliCHIOBATM TOCTiHHWI €KOJIOTIYHWA MOHITOPWMHI 3a CTAHOM
OiopisHOMAaHITTA: JOKAJbHUM, perioHaJabHUl, Aep:KaBHUM, riaobaabpHMii. Oxo-
POHATH AOBKiJNaA Bif pisHMX (hopMm 3a0pyaHEHHS: MeXaHiuHOro, (isumuHOrO,
ximiunHoro, 6iosoriugoro.
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OxopoHa 6iopi3HOMAaHITTS HEMOKJUBA 0e3 CTBOPEHHSA BiIMOBiAHOI 3aKOHO-
JaB4oi 0a3u Ta MidKHApPOTHOro cHiBpoOiTHMITBA. 5 yuepBHSA 1992 pory Ha Kon-
(depeniii OOH 3 nutaub HOBKijaaA Ta po3BUTKY B Pio-me-iKamneiipo (Bpasuiis,
Camir «Il1amera 3emnsa») Oyso yxXBaJieHO MiKHapoiHy yrogy — Komsenmiio
PO OXOPOHY OiosoriuHoro pisHomaHiTTa. Ii mignucamu ypagum 193 kpain,
cepen axkux i YKpaina (3akon Ykpainm «IIpo parudikauniro KonBenuii mpo
OXOpOHY OiosoriuHoro pisHomaHiTTa», 1994), a Takoxx €Bpomelichkkuii Coro3
(€C). Mera KouBenitii — 36epeskeHHsA 6iooTiuHOI pi3HOMaHITHOCTI, cTaje BUKO-
pucranusa il KOMOOHEHTIB i cHijibHe OTpMMAHHSA HAa COpPaBeNJUBIN i piBHIiN
OCHOBi BUTiJ], TTOB’A3aHUX 3 BUKODPUCTAHHAM T€HETHIHUX pecypcm Bomna mepes-
Oauae 30eperKeHHsI KOMIIOHEHTIB 0ioJIOTiuHOI PiBHOMAaHITHOCTI K y TPUPOSHO-
My CTaHi, Tak i 1mosa iXHIMU MPUPOAHMUMU MiCIAMU HepeOyBaHHS.

Ha ocuoBi «KoHBeHIIii Ipo 0XOpOHY 0i0JIOTiYHOr0 PiBHOMAHITTA» 0YyJI0 CTBO-
peno «Kouremnmito 30epekeHHs Oiosoriumoro pisHomanitTs Yrpainm» (1997).

LlikaBo 3Hamu

[MoHATTA «BiopisHOMaHITTA» noYanu LIMPOKO 3a-
cTtocoByBaTu nicns Ttoro, 9k y 1986 poui y CLUA Big-
OyBcst HauioHanbHun dopym 3 6iopisHOMaHITTS, a y
1988 poui Bigomun amepukaHcbkuii 6ionor E.O. Bin-
COH (Man. 47.1) BngaB KHWXKY «biopisHOMaHITTa» 3
Matepianamu uboro popymy.

Y 1998 pomi Paga €sponu crBopuia «Cma-
parmoBy MepesKy», siKa Iie y Kpaimax €spormw,
mo He € ujneHammu €Bpomelickkoro Corosy. Borna
CKJIAJAETLCSI 3 TEPUTOPiH 0COOGJMBOTO IIPHPOIO-
OXOpOHHOro 3sHaueHHsA. «CMaparmoBa Meperxar
momoBHIOE Mepexxy <«IIpupoma-2000» («Natura
2000»), aka mie Ha TepuTopii Kpain €C.

Maux. 47.1. EgBapa Oc6opu Bi-
coH (mapox. 1929 p.) — Buzar-
HUU aMEepUKAHCbKUI eKOJIOT,

Mi:xkHapomui opraxizaiii, mo oOmiKylTbhCH
30epeskenHam OiopizmomaniTTa. MimkHapogHa
CIIiJIKA OXOPOHM MPHPOJIM Ta IPUPOTHUX pPecyp-
ciB (cxkopoueno MCOII; awmurn. International
Union for Conservation of Nature and Natural
Resources (IUCN)) — miskHapomHa HEKOMEPITiii-
Ha opraHisairis, sska BUCBiT/IIOE mpobJsieMu 30e-

eHTOMOJIOT (OQWH 3 IIPOBigHUX

daxiBmiB y raaysi pgocii-
IPKEHHS MYpallloK), IHUCbMEH-
HUK, npodecop I'apBapacbKoro
yuiBepcurery (CIIIA). Omguu 3
MepuIIinx TI[oYaB PO3PO0IATHU
KOHIIeNIiio 30epesKkeHHa 6iopis-
HOMAHITTA, aBTOD mpaib
«Kpmusa 6Giosoriumoro pisHoma-

pexkenHsa OiopisHomanirTa. MCOII cTBOpIOE
COMCKY BHUAIB TBapWH i POCJMH, I[0 IepedyBa-
IOTh IIiJT 3aTPO30I0 3SHUKHEHHS, — YepBOHY KHU-
ry MCOII (ii me masuBaroTh MixxkHapomHoro Yepsonowo kHurorw). Ilixg erimoio
miei oprauisanii crBopeno i YepBouuii ctucoxk MCOII — BceocsiskHY 36ipKy Bizmo-
MOCTe PO OXOPOHHUH CTATyC He TiThbKU TBApWH, a ¥ POCJUH i rpubiB y BChoMy
cBiti (maj. 47.2, 1). MCOII Tako:x ckaamae Tak 3BaHi YopHi CIIMCKH BUIIB, AKi
SHUKJM 3 HaIol mianetu nounHaooun 3 1600 poky.

€Bpomneiicbkuii YepBoHMIl CIMCOK — TIEPEJIiK TAKCOHIB TBapUH i POCAMH, AKi
TpamasioTbead B €Bpomi i mepebyBaioTh Mmig 3arpos3or IJIO0AJBHOTO BHUMIU-
paHHS.

Tmmroro MiskHAPOAHOIO IPOMACHKOIO OopraHisaliieio € BeecBiTHiit hona mpu-
ponu (auri. World Wide Fund for Nature, ckopouero WWF). Ila maibinsmia
Y CBiTi HeypsjoBa opraHisalis OHiIKyeTbcsa 30epeKeHHAM i BiJHOBJIEHHSIM
HaBKOJUIITHBOTO cepenoBuirnia. CumBoJ BececBiTHBROTO (hoHAY IpUpPOAU — BeJuKa
nauga (maJ. 47.2, 2).

miTTs» (1985) Ta «PisHomanir-
HicTb KuTTa» (1992)
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MCOII z3a cupuanus BcecBiTHbOrO (QOH-
Iy IPUPOAY Ta iHIINX MisKHAPOIHUX Opra-
Hizamiit pospobseHo BeecmiTHio Crpare-
riro oxoponu :xupoi npupoxu (BCOII).

CTBOpeHHsI TPUPOIOOXOPOHHUX TEPH-
Topiit. IIpupomooxopoHHi TepuTOPii MaOTH
s3abesneunTn Bei OiomeHoTMuHI 3B’A3KM, 1
noTpibai AJLA ICHYBAHHA DIAKICHUX 1 SHI - npop o 479 1, Em6rema YepBoHoro
Kawdnx BULB. KOHuel.IPm MIHIMAJBHOLl  oppcxy MCOIL. 2. Em61ema Beecsit-
JKHUTTE3TATHOL ITOIIYJaAIl11 Hepe,uﬁaqae II11- HBLOTO doHAy mnpUpPOAM — BeJUKa
TPUMAHHS TAKOr0 MiHiMaJbHOrO umcjaa uanaa (3a860aHHS: BUKOPUCTOBYIOUU
ocoOuH, sfiKe 31aTHe 3abesmeunTy ii icmy- PisHOMaHiTHI mKepesa iHdopmarii,
BaHHSA IIPOTATOM 0araThboxX IOKOJiHL. Boma AISHAUTECH, 3ABIAKH AKMM 3aX0AaM

. MCOII craryc BenuKol HmMaHAu «IIifm
Mae. BaxK/IUBE eROHOM:_:!'qu SHa4eHHd, 3arpo3o0 BUMUPaAHHA» 3MiHUBCS Ha
OCK1JILKM 32 YMOB BHCOKOI I'YCTOTH OCEJIEH- «ypasIHUBUii»)
HS JIOOUHY I YMMaJInX ILJIOI CiJIbCHKOToC-
TMOJapChKUX YTifb Ba*KKO 3aMOBiaTH BeJUKI oIl 3emMenb. OCKiTbKY TpuBaJie
YTPUMaHHA 0COOMH Ha OOMe:KeHi#l TepuTopil 3yMOBJIIOE IXHeE CIIOpigHeHe cxpe-
IIyBaHHs, IIOCTA€ IIUTAHHA YyPiSHOMAHITHEHHS TeHO(MOHAY MOIYJIAIil, AKi
MOTPeOyIOTh OXOPOHU. I3 ITi€}0 MEeTOI0 CTBOPIOIOTH €KOJIOTiuHi, abo «3ejeHi»,
KOpuIopH, AKi 3a0e3meuyioTh Mirpariio ocoOMH 3 IOMYJIAIil B HOIIYJAIi0.

MisxHapoaHi 3axoau OJd HiATpUMAaHHA OiopisHoMamiTTa. CreriaJbHOIO
pesourtortieio I'ernepaabaoi Acam6iei OOH B 1995 pori samouarkoBarno MikHa-
ponHuii meHb OGiosoriumoro pisHomawiTTss (International Day for Biological
Diversity), axuii mopiuyHo BingHauaoTh 22 TpaBHA (HeHb nianucanua KonseH-
ii mpo 0xXopoHy 6ioJOTiYHOTO Pi3HOMAHITT).

KoHuenuis
o 2050 poky Giopi3HOMaHITTA HaLwoi NnaHeTu rfigHO ouiHeHe, 36epiraeTbcs, BiAHOBIMIO-
€TbCA W pauioHanbHO BUKOPUCTOBYETLCH, NiIATPUMYIOYM 340POBUA CTaH NNaHeTn Ta npu-
HoCcs14M BUroaun, HeobxigHi Ans Bcix nogen

MpuHATTA ePEeKTUBHUX | TEPMIHOBMX 3axo4iB LWoa0 3anobiraHHs BTpaTi GiopisHOMaHITTsS

CtparteriuHa meta A. BegeHHss 60poTbOM 3 OCHOBHUMM NpuYnHamu BTpatn BiopisHoma-
HITTS BKNIOYEHHAM TeMaTuky BiopisHOMaHITTS B AiSNbHICTb YPAAIB | rPOMaACbKUX OpraHi-
3auin

CtpateriuHa meta B. CKOpOYeHHSI MpsAMMX HaBaHTaXeHb Ha OioOpi3HOMaHITTA Ta
CTUMYMIOBAHHS NOr0 CTINKOro BUKOPUCTaHHSA

CrtparteriyHa meta C. lNoninweHHs cTaHy GiOPi3HOMAaHITTS LLUMAXOM OXOPOHU €KOCUCTEM,
BUAIB i FEHETUYHOrO Pi3HOMaHITTSA

CrparteriyHa meTta D. 36inbweHHs o6’eMy KOpUCTI 4NsA BCix ntogen, wo 3abesneyyeTbes
Oiopi3HOMaHITTAM

CrparteriyuHa Meta E. AkTuBisauia 3gincHeHHs uinen y mexax CTpaTeriyHOro nnaHy
3aBASKM pO3pOOSIEHHI0 Ta 3acTOCYBaHHK HauiOHanbHWUX CTpaTerin i nnadiB gin 3i
30epexeHHs1 6iopi3HOMaHITTS, a TakoX BUAiNeHHs HeobXigHUX pecypciB Ans peanisauii

Maux. 47.3. Crpykrypa CrpareriuHoro mjaHy B rajysi soepekeHHs Ta CTiHKOTO BUKO-
pucrauHda GiopisHomauiTTsa Ha 2011-2020 pokrwu; cTpaTeriyHuii mJjIaH BUKOPUCTOBYIOTH
fIK THYYKY CTPYKTYPY [JIf IOCTAHOBKU 3aBIAHb Ha HAIiOHAJIHHOMY T4 PEriOHAJIHLHOMY
piBHAX 115 e()eKTUBHOIO BUKOHAHHSA 3aBAaHb KouBeHIlil npo 6iosoriune pisHoMmaHiTTs
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Maun. 47.4. Buau TBapuH, peinTpoaykoBaHi B YkpaiHi: 1 — 3y6p (a6o 6i3oH eBpoIeii-
CcbKUii); 3aHeceHuit mo MixxHaponuoi YepBoHoi KHuru Ta YepBoHOI KHUTM YKpainu;
Oyau yacu, KoJu 3yOp s30epircsa Jwuire B 300mapKax; 2 — KyJaH: PeiHTpOAYKOBaHUII 3
TepuTtopii Typkmenucrany mo 6iocepuoro samoBijumka AckaHis-HoBa Ta Ha ocTpis
Biprouwnii; sanecernuit 1o MixkHapoauoi YepBonoi KHuru; 3 — KiHb TapmaH: IMOMYJIAIiA
IUX TBapuH Oyja IITYYHO BigHOBJIEeHA Ha TepuTopii moabchbKoi BismoBesbKol myiIri; B
Vkpaini Buepire 6ysnu peintpoaykoBaui B Ilapk mpuponu «Bepemunbke» (Koseserib-
Kuii paiioH, YepHiriBcbKa 00J1acTh); B YKpaiHi MPOEKT 3 po3BeleHHA TapIaHOMOAIOHIX
KOoHel 3xmiticHioTs 3 2014 p.

20 rpynusa 2006 poxy I'emepansaa Acambiaes OOH cBoeo pes3oJiolli€o mIpo-
rosocuiia 2010 pix MiskHapogHuM poxoM 0OiopisHOMaHITTA. ¥ pesoiornii 65-1
cecii I'enepanpuoi Acambsiei OOH mepiom 2011-2020 poxkiB mporosomnerno Iecs-
TupivuaM GiopisHomauiTTa Opranizanii O6’eqnanux Harriit 3 MeToio cipusaHHsA
BuKoHaHHIO CTpareriyHoro miany B rajysi 30epeskeHHs Ta CTiHKOTro BUKOpHC-
TaHHA OiopisHoMaHiTTa Ha 2011-2020 poxu (Maj. 47.3).

3ae0daHHs1: 3 [ONOMOrOK BYNTENbKN abo BUMTENS, BUKOPUCTOBYHOUM NiTepaTypHi Ta
iHTepHeT-axxepena, 3'9cynTe, AKi WOpPiYHi 3axoau NpoBoAATb Ha NIATPUMKY 30epexeHHs
GiopisHOMaHITTA B YKpaiHi. AKy y4acTb y LMX 3axo4ax MOXYTb B3ATU YYHi Ta yyYeHuui
BaLLIOi LUKONN?

36epeskeHHA y IITYYHNX YMOBAX MOMYJAIii pigKicHMX BUAIB TBApHH i poc-
JINH 3 HACTYITHOIO IXHBOIO PEiHTPOAYKIIi€l0 B MPUPOIHi yMOBU. Peinmpodyx-
yia — CIIpAMOBaHe IlepecejieHHs i CTBOPeHHA CTiHKUX momynaniit AUKUX BUJIIB
TBapUH i POCIWH B €KOCHUCTEMAaX, /6 BOHU DaHillle MEIIKaJu, ajie 3a MEeBHUX
mpuuuH 3HUKAU. [IpukaagaMu peiHTpoAyKIlii B YKpaiuny € 3y0p, KiHb TapuaH
(maj. 47.4) ta immi.

PanionanpHe IPUPOIOKOPUCTYBAHHSA, 30KpeMa pallioHaJbHe BEJeHHS MIC-
JIMBCHKOT'O TOCIIOAPCTBA: BBEJAEHHA JKOPCTKOTO JiIeH3yBaHHA 3400MYi IIpOMIIC-
JIOBUX BHiB TBApWH, 3a0e3IlleUeHHs 3aXO/iB i3 BiAHOBJIEHHS YMCEJHLHOCTI IIOMY-
JAIIN MUCIUBCBKUX TBapuH. OTpuMaHi Biff IIHOT0 I'POIITi MalOTh OYTH CIPAMO-
BaHi Ha OXOPOHY 3allOBiIHMX TEPUTOPill, MiATPHMMAaHHS YKNCEJLHOCTI PigKiCHMX
Ta 3HMKAIOUMX BUMAIB. I3 UM HANPAMOM IOB’A3aHa i1 3a00poHA BUAOOYBaHHSA
piIKicHUX i BHMKAIOUMX BUAiB TBAPWH, POCJUH i rpubiB HA JEePKABHOMY Ta MiK-
HapOZHOMY PiBHAX. BBeIeHHA KOPCTKOro KOHTPOJIIO Ta 3aCTOCYBAHHS YKOPCTKUX
Mip BiANMOBimaJIBHOCTI 3a MOPYIIIEHHSA IIPUPOJOOXOPOHHOI0 3aKOHOAABCTBA.

30epekeHHsT CHAKOBOTO MaTepiaay pPiAKICHUX, BHUKJIUX i BHUKAIOUUX
BUIIB y BUIIALI 0aHKiB reHiB, 30KpeMa 30epeKeHHS Y 3aMOPOKEHOMY CTaHi
(meTon kpiokoucepnaiiii). Takuit maTepiaa MoyKe OYTH BUKOPUCTAHUI IS KJIO-
HYBaHHSA Ta B CeJEKI[iliHill poboTi.

Knro4oei mepmiHu ma noHsmmsi

YepBoHa kHura ta YepsoHun cnucok MCOIT, peiHTpogykuis.

1. YoMy BaXXIMBO OXOPOHSATU He OKpeMi Buau opra-

lNepesipre 3406yTi 3HOHHS 2 . A ) X .
PeBIp A0DY Hi3miB, a Bce OionoriyHe pisHOMaHITTA? 2. AKi
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OCHOBHI HanpsMu 36epexeHHsa GiopidHOMaHITTA Hawoi nnaHeTn? 3. Aka meta KoHBeHUii
NpPo OXOPOHY GioNoriYyHOro pisHOoMaHITTA? 4. AKMM MiXKHAPOLHMM OpraHisaLismM HanexnTb
npoeigHa ponb y 3abe3neyveHHi 36epexeHHst 6iopisHOMaHITTA? 5. 3 AKo METOK CTBOPIO-
10Tb YepBoHi kHMrM? 6. AKi BuaOM opraHiamiB 3aHocATb A0 «YopHux cnucki»? 7. Yomy
30epexeHHs 6iopi3HOMaHITTA HeMOoXIMBe 6e3 eKoNoriYHOi MPOCBITM HACENEHHNA?

Yomy cnucku BMAIB TBApUH, POCIKH i rpubiB, siki NOTpebyoTb 0X0-

lomipkywre POHU, MaOTb Ha3BY «4EPBOHI»?

§48. EKOAOTIYHA NMOAITUKA B YKPAIHI

Ilpuzadaiime, mo Taxe 6iopisHOMaHiTTA Ta Hooc(epa.

TonoBHuM opranom y cmcTeMi IEHTPAJLHUX OPraHiB BUKOHABYOI BJaIM
Vkpainu y popMyBaHHI Ta peaJsisarii gep:KaBHOI HOJITHKU Yy cepi 0OXOPOHU!
HaBKOJUMIIHBOT'O IIPUPOAHOIO CepeloBUIIA,
eKOJIOTiUHOI Ta y MeXKax CBO€i KoMIeTeHITii 2
OiosroriuHoi, TreHeTHMYHOI Ta paxiamiiinoi Oes- 4

nexu € MiHicTepcTBO €KoJIoril Ta MPUPOTHUX X w3
pecypcis Yrpaimum (Minnpupogu Yrpainm) P

(Man. 48.1). Yepes Minnpupogu VYipainm W\
Ka6iner MinicTpiB VKpainu cropamoBye i \

KOOPAUHYE OiAJBHICTP TaKUX IIEeHTPAJbHUX

OpraHiB BWKOHABYOl BJjagu, AK: [lep'kaBHA

cay:x0a reosorii Ta Hagp Ykpainu, llep:kaBHA

cay:x0a samoBigHOI ciipaBH, [lep:KaBHe areHT-

CTBO BOOHMX pecypciB Ykpainu, [ep:xaBHe ; ;

areHTCTBO €KOJIOTIUHMX iHBecTuIliii Ykpainu, MinicTepcTso ekonoril
. . . I Ta NPUPOLHUX pecypciB YKkpaiHu

llep:kaBHa eKoJioTiuHAa iHCIeKIliA YKpaiHnu.

3aedaHHs: Ha canTi MiHnpupoau Ykpaiiu osHa-  Mau. 48.1. Jlorotun Minicrep-
MOMTeCS 3 OCHOBHVMMM 3aBAaHHAMMU L€l yCTAHOBM. CTBa €KOJIOTil Ta NMPUPOSHUX pe-
rigrotynte KOpoTKYy iHOPMALilo LWOAO HUX, CKO- cypcis Ykpainu
PUCTaBLUMCb XMapPHUMW TEXHOIOTIAMMU.

IlomiTuka YkpaiHum B rajysi OXOpOHHM HABKOJIMIIHBOTO IIPHPOTHOTO cepe-
moeumia ta 30epeskenasa OiopizmomanitTs. Ha ocHoBi KoHBeHIii mpo oxopony
OioJioriuHOTO Pi3HOMAHITTA, MO AKOI IIpHenHaiacsa YKpaina, 0yiao ctBopeno Kon-
IemnIio 30epeskeHHA OiosoriuHoro pisHomaHiTTa Ykpaiau (1997). [Insa ii pea-
gisanii pospo6aeno HamioHaasHy Iporpamy 30epeskeHHs 6ioJoridHoro pisHo-
MaHiTTa YKkpaiau Ha 1998—-2015 pp. A 2004 pory Kabiner MinmicTpiB Ykpainu
cxBasimB KoHIeniiro 3arajsHoaep:;kaBHOI IIporpamMu 30epe:xeHHsd 6iopisHoma-
HiTTa Ha 2005—2025 poku. 3rigHo 3 Heto GiosoriuHe pisHOMAaHITTSA YKpaiHu Mae
OXOPOHATHCHL SK HaIlioHaJbHe 0ararcTso, ioro 30epe)kKeHHsS 1 paljioHaJbLHE
BUKOPUCTAHHS € HeOOXiJHOI0 YMOBOIO CTabiJILHOTO PO3BUTKY KpaiHu.

VYxBajeHo Taki sakoHu YKpainu: «IIpo OoXOpOHY HaBKOJUIIHBOTO IIPUPOI-
HOro cepemouina» (1991), «IIpo npupomHo-zamoBigHMiII (oHA YKpaiHU»
(1992), «IIpo oxopony atmoccepHoro moitps» (1992), «IIpo TBapuHHUM CBiT»
(1993), «IIpo pocamnHuit ceit» (1999), «IIpo 3araapHOmEep:;kaBHY IpoOrpamy
¢dopmyBaHHS HAI[IOHAJBHOI eKoJOTiuHOI Mepe:ki Ykpainu nHa 2000-2015
poxu» (2000), «IIpo YUeprony kaury ¥Yxpaiau» (2002), «IIpo exkomoriuny mepe-
Ry Yrpainu» (2004) i 6araTo iHIIMX 3aKOHOZABYMX AKTiB.

IIpupomooxopoHHa OifAJABHICTH 3a0€3IeUYYETHCA OCHOBHHM 3aKOHOM HAIIIOL
kpainu — Kormcruryniero Ykpainu (3okpema, crartamu 16, 50, 66; o3Hnailomme-
ca 3 HuMu). IIpaBoBi paMKu eKoJoriuuoi 0es3mneKu o0yMOBJIeHI BCTAHOBJICHUIMU
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3aKOHOTaBCTBOM KPHUTEPiAMM SIKOCTi HaBKOJMUIIHLOTO IPUPOIHOTO CEepPeOBU-
I1a, Xap4yoBUX IMPOAYKTIB, 0fAry, sKuTaa Toilo. Cepes HUX HOPMATHUBU €KOJIO-
riunoi 0e3meKH CTOCOBHO TI'PAHMYHO IOIYCTHMM’X: KOHIIEHTPAIlili 3a0pymHIO-
BaJIbHUX PEUYOBUH y BOJi, MOBiTPi, I'PYHTi; PiBHIB aKyCTUYHOTO, €JIeKTPOMAT-
HiTHOrO, pajmialifiHoro M iHMOIOro INKiAJHWBOTO BIJIMBY HAa HABKOJUIIHE IIPU-
poIHE cepemoBUIIE; BMICTYy HMIKiAJMBUX PEUOBMH y HPOAYKTAX XapuyyBaHHA i
TBaPMHHUX KOPMax.

IlinTprMaHHA HAJNEKHOTO CTaHY HABKOJIUIIHBOTO IIPUPOTHOTO CEPeIOBUIIA
Mae 3a0e3MeyyBaTUCA JOTPUMAHHAM HOPMATHUBIB 'PAHUYHO AONYCTUMUX BUKU-
IiB i CKMAIB yV AOBKiJIA 3a0pYAHIOIUYNX XiMIiUHMX PEYOBUH, PiBHIB IMIKiAJIMBO-
ro BIJIMBY (ismyHUX i GiosorivHMX (PaKTOpPiB.

Hep:xaBHOMY KOHTDOJIO MiJJIATAI0OTh BUKOPUCTAHHA W OXOPOHA 3€MeJIb,
HaJIp, IIOBEPXHEBUX i IIiA3eMHUX BOX, aTMOC(hEPHOro IOBiTpdA, JiciB i iHmIoi
POCJIMHHOCTi, TBAPUHHOTO CBiTy, MOPCHKOT'O CEPEIOBUIINA i TPUPOTHUX PECYpPCiB
TEPUTOPiaJIbHUX BOJ, KOHTMHEHTAJBHOTO MIeJb(y Toimo. BakjiuBuMm esieMeH-
TOM [JEP KaBHOI IOJITUKM B TaJysi OXOpoHU 0iopisHOMAHITTA Ta HABKOJUIIHBO-
To IIPUPOITHOTO CepPemoBHUINA € (DOPMYBAHHSA €KOJOTIUHOI KYJbTYPH TI'POMAIAH
3a JOTOMOTOI0 CHUCTEMU Oe3lepepBHOI €KOJIOTiUYHOI OCBITHM Ta EKOJOTiuHOTO
BUXOBAHHA JIIOAEU.

s sgitficHeHHs e()eKTHUBHOTO 30eperkeHHA mpupofHux pecypciB KabGimer
MinicTpiB YKpainu BU3HAUUB MOPSAAOK BeJIeHHS iIXHBOTO JAepP:KaBHOTO OOJiKY i
KamacTpy. B Ykpaiui BegyTh HacTynmHi Kamactpu: [lepskaBHUil KagacTp TBa-
punsHoro cBity (1994); [dep:kaBHuMil KamacTp pociauHHoro csity (2006); Ilep-
JKaBHMIH KaJacTp TePUTOPiil Ta 00’¢KkTiB mpupogHO-3amoBimuoro douay (2005)
Ta iHImi.
3anam’amaemo

Kadacmp — cnucok abo peecTp, Hanpuvknag, NpupoaHUX PecypciB (3eMenbHUi,

BOOHMWI, NiICOBUN, POCIIMHHWIA, TBAPUHHWUIA TOLWO). Lle iHpopmaUinHi cuctemu, aki mic-

TATb CUCTEMY BiAOMOCTEN i BUKOPUCTOBYHOTLCS Yy MPOUECi 34INCHEHHA Oep>KaBHOro
ynpaeniHHS.

3aedaHHs. O3HaoMTecs Ha odiliiHMX caiTax 3ragaHux KagacTpiB 3 IXHIMK 3aBaaH-
HAMW Ta PYHKLisIMU. YKpaiHa — KpaiHa 3 6aratumu Hagpamu. BUMOrow cborogeHHs € ixHe
pauioHanbHe BUKOPUCTaHHS. 3anponoHynTe nnaH 3bepexeHHs NpupogHuxX pecypcis (Ha
BMbip) CBOro Kpato.

MiskHapoagHe cHiBpoOIiTHUITBO YKPaiHU B rajiy3i OXOpOHU HaBKOJUITHHOTO
MPUPOTHOTO CepeaoBUIa 3yMOBJIE€HEe THM, IO eKOJIOTiuHi mpobaeMu ChOro/ieH-
HA He € mpobjeMaMmu OKpeMHX KpaiH; cydyacHa eKOJIoTiuHa Kpusa Mae ILIaHe-
TapHUHM MaciiTad. YyacTs YKpainu y MiKHApPOAHOMY CHiBpOOITHMIITBI B raaysi
OXOPOHU HABKOJIHUIITHBOTO IPUPOJHOTO CepeoBUINa BU3HaUeHA 3aKOHOM YKpa-
inu «IIpo 0XOpOHY HABKOJUIIHBOTO HPUPOIHOrO cepemoBumia» (ct. 71). Ak
ywiren OOH Vkpaina € yuacumkom 18 yrox y ranaysi oxopoHu mpupoau. Boma
npuegHajacsa 70 KoHBeHIIT 11100 CTBOPEeHHS ITI00AJBbHUX CUCTEM MOHITOPHUHIY
HaBKOJUIIHLOrO cepemoBuira (1972), KouBenmii mpo MisKHapomHYy TOPIriBJIIO
BUJaMu OuKoOi payHum i (iopu, sKi mepeOyBarmTh il 3arpos3oi0 3HUKHEHHS
(1975), KouBewniiii mpo oxopouy 6GioJsioriumoro pisaomauiTTa (1992), KomuBenirii
OOH 3i aminu kaimary (1992) ta 6araTbox iHIIHX.

Ha eBponeiickkomy piBHI YKpaiHa € yYacHUKOM TaKuUX yrof, Ak KoHBeHIia
IIPO OXOPOHY AUKOI ¢jopm Ta (hayHM i IPUPOAHUX CEPENOBUII iCHYBaHHA B
€spormi (1982), KonBeHIlia 10 YCYHEHHIO IPUYMNH i 3am00iraHHIoO IIIKOIM Jicam
3axigaoi €pomu (1984), BeceeBpomeiicbka cTpareris 36epeskeHHsT 6i0JI0riuHOTO
i manmmadTHOTO pisHOMaHITTA (1995) ToII10.
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Peanizaiiiero MisKHapogHMX NPOEKTIB y rajy3i OXOpPOHW HaBKOJUIITHLOTO
cepeoBUINA OMiKYIOThLCA He TiJIbKM YPAAM KpaiH, a If pisHOMaHITHI opraHisairii.
¥ 1991 pori CeitoBuit 6ank IOHEII cTBopuB (hiHAHCOBY IPUPOAOOXOPOHHY Opra-
Hizamiro — I'mobanpHUI exoJoriunmil (GoHA, UIeHAMMH AKOI € moHan 155 Kpainm
cBiTy, cepen HuX i Ykpaina. 'osioBHA MeTa (poHAY — PO3POOJEHHS Ta peaJisallis
¢diHaHCOBOrO MexaHi3My HaJaHHS KpaiHaM IIiJIbrOBUX KPEIUTIB AJIA peaJisarii
MIPOEKTiB, MOB’SI3aHUX 3 BUPIIIEHHAM TI00aJTbHUX €KOJOTiUHUX MpobseM.

PosmupenHo cmiBpobiTHUIITBA Yy rajy3i OXOPOHUW HPUPOAYU CIIPUSIE ITPOBE-
IeHHA 4YNCJIeHHUX MikHapomHux ¢opymiB. Tak, y Ilapmxi (Ppanmis) y
1968 porii 6ys10 mpoBenerno Mixkuapoguy xoHdepenitizo OHECKO 3 paifioHaJib-
HOTO BUKODPHUCTAHHA Ta OXOPOHUW pecypciB Oiocdepu i mpuilHATO mIporpamy
«JIroguna i G6iocdepa» (aura. The Man and the Biosphere Programme (CKOpO-
yeno MAB)), aAka e npomoB:kKeHHAM MikHapoaHoi Oiojoriunoi nporpamm
IOHECKO. ¥ 1972 p. B Crokroasmi Bigoynacs KondepeHiiia 3 muTaHb HaBKO-
JIUITHBOTO cepenoBuIlia. Ha Hill yxBaJjieHO pillleHHsA IIpo cTBopeHH: «IIporpamu
OOH 3 maBkosuiaboro cepenosuiia» (FOHEII). 3aagaku FOHEII ynepiite cTBO-
pero BcecBiTHIO cucTeMy MOHITOPMHTY 3a cTaHOM i 3MiHamu Giocdepu.

BaxkiuBuM HOKyMEHTOM y raJrysi MiKHapOAHOI'O IPUPOJOOXOPOHHOTO CITiB-
pobOiTHHMIITBA, 3a AKWH IIpOroJiocyBaJia i YKpaiua, crajsa BcecBiTHa xapris
IPUPOIHU, SKa IIPOr0JIOCHJIA IIPO 3aXHUCT IPaBa BCiX (QOpPM JKUTTS HA BUIKMBAH-
Ha. et miskHapOAHUIT NOKyMeHT, npuiiHaTuii I'enepanapHoo Acambimeero OOH
28 xoBTHa 1982 poOKy, mporosolrye TakKi sarajbHi IPUHIUNUN 30€perKeHHS
TIPUPOSH:

MIPUPOAY TOTPiIOHO TTOBaKaTH i He MOPYIIyBaTH ii OCHOBHI HpoIlecH;

reHeTMYHA OCHOBA »KUTTSA He NOBMHHA OyTHM B HebOesmerli; momyasaiiiiai
piBHi BCcix BuAiB, K [OIUKMNX, TaK i OJOMAIlIHEHWX, MOBUHHI OyTH 30epeskeHi
npuHaiMHI Ha piBHI, HEOOXiZHOMY AJIA BUIKMBAHHS; i3 I[i€l0 METOIO IIOTPiOHO
3a0e3IeuynTy MiCIsd IXHBOI'O MEIIKAHHS;

yci TepuTopii 3emii, SK CYXOIyTHi, TaK i MOPCBKi, HiAJArarmTh UM
OpuHIHUIAM 30eperkeHHA; OCOOJUBUN 3aXUCT IMIOBUHEH OyTU HAZaHUI YHiKaIb-
HUM palioHAM Ta TUIIOBUM 3pa3KaM yCiX BHUJIB €KOCHCTEM i MiCIIAM IIPOXKU-
BaHHA piAKicHUX ab00 3HUKAIOUUX BUIiB;

eKOCHCTeMaMHU Ta OpraHisMaMu, a TaKOK 3eMeJbHUMU, MOPCHKUMHU i aT-
mMochepHUMHU pecypcaMu, siKi BUKOPMCTOBYE JIIOAWHA, CJIiJ KepyBaTH OJS I0-
CATHEHHSA Ta IMiATPUMAaHHS ONTUMAJbHOI CTiKOI IIPOAYKTUBHOCTi, ajie Tak,
106 He 3arpoKyBaTH IILIICHOCTI iHIIMX eKocucTeM abo BUIIB, 3 AKMMU BOHU
CIIiBiCHYIOTB;

npupoga mMae OyTu 3axwuilneHa Bim mgerpazgairii, cupuuyuHeHOI BiiHOIO Um
IHIIIUMU 3aTrPO3JIUBUMU IisIMU.

MixxzaponHe coiBpoOiTHMUIITBO YKpaiHM B rajysi OXOpPOHN HaBKOJUIIHBOTO
cepenoBuINa Ta 30epeskeHHsA OiopismoManiTTa migTpumye CBiToBuii 6aHK, €BpO-
neiicbKuii 6aHK PEKOHCTPYKIII i po3BUTKY, I100aabHME eKoJoTiuHWE (oH.,
IIporpama posButrky OOH Ta immri.

Knro4yoei mepMiHU ma noHsammsi

KoHuenuia 36epexeHHsa GionoriyHoro pisHoMaHiTTa YkpaiHu, KoHuenuis 3aranbHogep-
KaBHOI nporpamu 36epexeHHs GiopisHomaHiTTa Ha 2005-2025 pokun, kagacTp, BcecBiTHA
XapTis npupoaw.

1. Ak gepxxaBHui opraH YKpaiHu Bigirpae nposig-
HY ponb Y bopmyBaHHi i peanisauii gepxaBHoi Noni-
TUKWN Y chepi OXOPOHWU HABKOMMULLIHLOIO NPUPOAHOro cepenoBmiLa? 2. Aky 3akoHoaaB4y
6a3y LWoa0 0OXOPOHM NPUpoanN CTBOPEHO B YKpaiHi? 3. CxapakTepusynte OCHOBHI Nono-

lNepesBipre 3A06YyTi 3HQHHS
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XEHHS NPUPOAOOXOPOHHOIo 3aKkoHOA4aBCcTBa YKpaiHu. 4. Aka meTa BeaeHHs [lepaBHoro
KagacTpy TBapWMHHOTIO CBIiTY Ta [lep)aBHOro kagacTpy POCIMHHOrO cBiTy? 5. Ake 3Ha-
YeHHs1 MidkHapogHOro cniBpobiTHMLTBA Y cnpaBi 0XopoHu npupoaun? 6. [1o akmMx MixkHapoa-
HMUX KOHBEHLiN, NPUCBAYEHUX OXOPOHIi HaABKOMULIHLONO MPUPOAHOro cepegoBulla Ta
30epexeHHI0 GiopidHOMaHITTA, NnpueaHanacsa YkpaiHa? 7. Aki 3aranbHi npyHumnu Bce-
CBIiTHbOI XapTii npupoan?

HAki 3akoHoaaBui akTK YkpaiHu 3abe3neyyoTb ekonorivyHy 6esneky

ITomipxyvire i HaceneHHA?

§49. YEPBOHA TA 3EAEHA KHUIN YKPATHU. NPUPOAHO-3AMNOBIAHUIA
®OHA, YKPATHU

IIpuzadaiime, ski (yurnii Buronyiorh YepBona xuumra MCOII, €Bpomeichruii
Yeppouwuit ciucok? fAKi € TN IPUPOTOOXOPOHHUX TEPUTOPii? ¥ YoMy IMOJATAE eKOo-
JgoriuHM#i MoHiTOopmHr? SIKi Buam Hase)KaTh 0 PeJiKTOBUX Ta eHAeMiuHUX? SKi QyHK-
ii BeecBiTHBOrO (hoHay mpupommu?

OxopoHa pifKicHMX i 3HMKAOUMX BUOIB TBapWH, POCJUH i rpubiB 3mificHio-
€ThCSA 3a IOTIOMOTOI0 CTBOPEHHS BiATIOBiIHOT IpaBOBOi 0as3u, 30KpeMa UepBOHUX
KHUT (COMCKiB), a TaKOK IPUPOIOOXOPOHHUX TEPUTOPiH (3amOBiAHMKIB, HAILiO-
HAJBHUX IIPUPOAHUX IAPKiB TOIIO).

Yeprona xuura Yrpainn. [lepire Buganusa YepBonoi kuuru Yrpainu (HKY)
nmobaumyo cBit y 1980 p., Hactynue — y 1994 (tBapuuu) i 1996 (pocawuau i rpu-

= 0u1) pokax, Tpete — 2009 p. (maJj. 49.1).
Y 1992 p. BepxoBua Pama VYxpainum
Yepnoum Inara yXBaJaua <<p0ﬂoxceHHﬂ mpo YepBomy
yK a'l‘lm KHUTY Yrkpainm», a B 2002 p. — 3akon
p Ykpainu «IIpo YepBoHy KHHUTY YKpai-
L HHM». 3rigHo i3 muM 3aKOHOM IIHUTAHHSI,
TOB’A3aHi 3 0XOPOHOI0, BUKOPUCTAHHAM
Ta BiATBOPEHHAM piAKicHUX i Takux,
1o mepedyBalOTh IIiJ 3arpO30I0 3HUK-
HEHH#A, BUAIB (i miBUAiB) TBAPDUHHOTO i
POCJMHHOrO CBiTYy, 3aHeceHUx mo UKY,
PETyIII0ThCA 3aKoHaMu YKpainu «IIpo
OXOPOHY HABKOJIMIITHBOTO TPUPOIHOTO
cepenoBuia», «IIpo TBapuMHHUI CBiT»,
«IIpo pocaunHU cBiT», «IIpo mpuposa-
HO-3amoBimuHME Goua YKpainm», «IIpo 3axucT TBapwmH BiJ KOPCTOKOTO IIOBO-
IKEeHHS» Ta iHIIMMM HOPMATHBHO-IIPABOBMMM aKTaMW. 3TilHO i3 3aKOHOIAB-
cTBoM YKpainu KoxkHi 10 poxiB Mae BuxomuTu HOBe BuiaHua YKY.

Man. 49.1. UYepBoHa KHura YKpainu
(rpere BupmawHA): 1 — TBAapUHHUI CBiT;
2 — pocJauHHUI CBiT

3anam’amaemo

Buan tBapuH i pocnuH, 3aHeceHi Ao YepBoHoi kHurm MCOIT abo €BponencbKoro
YepBOHOro CNMCKY, SKi TpannaTbCcsa Ha TepuTopii YkpaiHu, 3aHocaTb go YKY abo Ha-
[aloTb iM iHWKI ocobnueuin cTaTyc BiANOBIAHO A0 3akoHogaBcTBa YKpaiHM Mpo 0XOo-
POHY Ta BUKOPUCTAHHSI TBAPUHHOIO | POCIIMHHOIO CBITY.

3ae0daHHs1: Ha ohiLiNHUX OepXXaBHUX calTax o3HanomMmTecs i3 3akoHom Ykpainum «[po
YepBOHY KHUry YkpaiHuy»; ob’egHanTecs B rpynu Ta npoaHanisynte ctatti 3 i 4 uboro
3aKkoHy.

Y YKY npo KoKHUH i3 3aHeCeHUX OO0 Hel BUIiB 3a3HaueHi Taki maxi: xarte-
ropis, Mo AKOI Iell BUJ BigHECEHO, OCHOBHI MicCIis 3HAXOMKEHHSA, YNCEJbHICTh
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Mau. 49.2. Bugu TBapuH i pocauH, 3a-
HeceHni o YKY: 1 — ToleHbL-MOHaAX
(3HUKJIUM); 2 — mepIIonBiT G0POIITHYC-
TU# (BHUKJIUI y Tpupoi); 3 — 60puBi-
Tep CTENmOBUI (3HMKAaUmMil); 4 — cocHa
KeIpoBa €BpoOIeichbKa (Bpa3IMBUii);
5 — asuuok seneHuii (pigkicumit) (3a-
édanns: upouutaiite B UKY posmiu-
peHy iH(dopmaIizo mpo KOKeH i3 mmx
A BUJiB, HOMOBHITH IIeH IIepeJik)

y npupozi (y Tomy uwmcai — i 3a mekamu YKpainwm), ii samiHwm, BigomocTi mpo
PO3MHOKEeHHs ab0 po3BeleHHS B HEBOJIi, 3aXOAHU, IO BXKUTI Ta AKi HeoOXigHO
3OIACHUTU [OJI OXOpPOHU, mKepesaa imgopmarii. Takosx HamaHi KapTocxeMu
momupeHHsa Ta ¢gororpadii (abo MasoHKM) 1TbOro BuAy. HuHi TpuBae pobora 3
HiZITOTOBKM HOBOT'O, ueTBepToro BumaHHa UKY. Vci nmuTanuda 11040 HAYKOBOTO
3abesmeuenHda BegeHuAa UKY, pegaryBanHsa BigoMocTeli, 3aHeCeHUX J0 Hel BUIiB
TBapUH, POCJUH i rpubiB BusHauae HamionaabHa Komicia 3 mutans YepBoHoi
KHUTU YKpaiHu.

3anam’amaemo

YepBoHa KHura YKpaiHv — aHOTOBaHUI Ta iNtOCTPOBaHWU Nepenik PiaKiCHUX i Taknx,
Wwo nepebyBaloTb Mifg 3arpo30t0 3HUKHEHHS!, BUAIB i NiABMAIB TBAPWH, POCIUH Ta rpu-
OiB, WO MeLLKaTb Ha TEPUTOPIT HALLIOT KpaiHX Ta NiANArarTb OXOPOHI.

Bunu tBapun, pocaus, rpubiB i JUMIafHUKIB, 3aHEeCeHi 10 TPeThOro BUAAH-

g YKY, BigmeceHo mo macTymHHX Kareropiit (maj. 49.2):

3HUKML: BUOU, PO K1 MicJad HEOJHOPA30BUX IIOMIYKIB Y MOMKJIUBUX Mic-
IAX TOIIMPEHHA BificyTHA OyAb-AKa iHdopMairis;

3HUKni 6 npupodi: BunM, AKi 3beperyiuca Jgulle y clelliaJbHO CTBOPEHUX
yMOBax;

3HUKaQ4i: BUIN, SIKi 11epe0yBarOTh IIiJ 3arpo30i0 3HUKHEHHS Y IPUPOI-
HUX yMOBax;

6pa3nugi: BUOU, AKi y HaMOJMKIOMY MalibyTHBOMY MOXKYTH OyTHU BigHe-
CeHi m0 KaTeropii sHMKa0UYMNX;

Ppidkicni: Buny, NOMynAIil AKUX HeBeJuki i im 3arposkye Hebesmeka;

HeouyiHeHi: BUIM, AKi MOXYThb HaWOMMKYMM dyacoMm OyTu BimHeceHi 10
KaTeropii 3HNKAamOUYNX, BPas3JIMBUX UYMW PiIKicHUX;

Hedocmamubo 6idomi: BUAM, IIPO SAKi HeMae MOBHOI If JOCTOBipHOI iH-
dopmairii.

3elieny KHUTY pralHI/I ymepiiie B cBiTi pospobuin cpaxmul VYkpaiau. ¥ Hil
HaBeJeHO PiAKicHi i TMIOBI pocauMHHI yrpynoBaHHSA, AKi TOTPeOyOTh YCTaAHOB-
JIEHHSI 0COOJIMBOTO PEXKMMY iX BUKOpUCTaHHA. BemenHa 3esieHol KHUTH YKpai-
HU 3AiHicHIOEThCA 3riguo 3 «IlosmokenHaAM IIpo 3ejieHy KHUTY YKpainum» (2002).
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3anam’amaemo

3eneHa KkHuz2a YkpaiHu — oiLinHNIN Oep>KaBHUN OOKYMEHT, y SSKOMYy 3BEAEHO Bi-
[OMOCTI NP0 CyYacHWI CTaH PigKiCHMX | TUMOBMX NPUPOLAHUX POCIIMHHMX YIPYNoOBaHb,
SIKi NignsraoTb OXOpOHi. BoHa € ocHOBO ANns po3p0bneHHs OXOPOHHMX 3aX0AiB LWoao
306epexXeHHsi, BiATBOPEHHS! Ta BUKOPUCTAHHS 3aHECEHUX A0 Hel NPUPOAHUX POCHMWH-
HUX yrpynoBaHb.

LlikaBo 3Hamu

loeto cTBOpeHHA 3eneHoi kHMrM 3anoyaTkoBaHO B MOHorpadii
«3eneHa kHura YkpaiHu: pigkicHi, 3HMKatodi Ta TUNOBI, Wwo noTpeoby-
I0Tb OXOPOHW, POCIIMHHI YrpynoBaHHA», fKa BUALLINAG 3a pedakuicto
akagemika HAH Ykpainu [O.P. lWenar-CocoHka (man. 49.3).

Maxn. 49.3. Ilenar-Cocouko IOpiii PomamoBuu (Hapox. 1933 p.):

BUIATHUN YKpalHChLKUII reoboTaHik, akagemMik HariomanbHol aka-

memii Hayk YKpainu, mpodecop, 3aCHOBHUK Ie000TaHIUHOI IITKOJIU
Yrkpainu

IIpupoamo-samosigauii houn Yepainu (II3®D) srigao i3 3akoHomM YKpaiHu
«IIpo mpupoaHo-3amoBigHNIi (OHI» CKJIANAIOTH MiJISHKU CYXOAOJY i BOHOWM,
IPUPOAHI KOMILJIEKCH Ta O0’€KTM SKUX MAalOTh OCOOJHMBY HPUPOAOOXOPOHHY,
HAyKOBY, €CTETUYHY TOIIO I[iHHICTh IJisd 30epekeHHsA pisHOMAaHITTs JaHIIad-
TiB, TeHOGOHAY BUMAIB, MiATPUMAHHSA €KOJOTIYHOTO GaJIamucy.

Ho II3® VYxpainm HasexaThb: OiochepHi Ta mpupomHi 3amoBimHWKM, HAIliO-
HaJbHI IIPUPOAHI IapKW, perioHanabHi JgaHamapTHI DapKu, B3aKa3HUKH,
maM’sITKU IIPUPOLM, 3aIOBiAHiI ypoumiiia, a TaKok OoTaHiuHi caam, ZEHAPOJIO-
riuHi mapku, 300JI0TiUHI TapKy, MapKU-TaM ATKK €aJ0BO-IIaPKOBOr0 MUCTEIITBA.

Cepen 3anoBimHUKiB YKpaiHu oco6ivBe 3HaUEHHA MalOThb Oiocgephi: Acka-
Hig-Hoea, Kapmnarcbkuii, YopHomopcbkuii, [lyHalicbKuii, YopHOOUIbCHKUI
paniamiiino-ekosoriuamii (tabauis 49.1). Ia xkareropia 3amoBifHUKIB Mae MiK-
HapoAHe 3HAUEHHS i CTBOPIOETHCA 3 METOI0 30epe’KeHHA B IMPUPOTHOMY CTaHi
HAUTUNOBININX HPUPOSHUX KOMILIEKCiB Oiocdhepu i 3hilficHEeHHS eKOJIOriuHOI'o
MoOHiTOpHUHTY. ¥ OiochepHUX 3aIlOBifHMKAX peasi3yoThcsa MiKHAPOAHI HayKOBi
i IpUPOIOOXOPOHHI TpPOrpaMu, y HUX OXOPOHAIOTHCA yCci KOMIIOHEeHTHU Oiochepmu.

Tabnuys 49.1
BIOC®HEPHI 3ANOBIAHNKU YKPATHU

HasBa Pik cTBOpeHHSA Mnowa, ra PosTtawyBaHHSs, o6nacTi
Kapnatcbkui 1968 57 880 3akapnatcbka
AckaHis-HoBa 1983 33 307,6 XepcoHcbka
YopHoOMOpCbKui 1983 109 254,8 XepcoHcbka, MukonaiBcbka
OyHaricbkui 1998 50 252,9 Opecbka
YopHobunbcbKkumn 2016 226 964.7 KuniBcbka (y mexax 30Hu

pagiauiinHo-eKonoriYHum BiguyxeHHs YAEC)

ITpupoodni 3anoeidnuku — TPUPOJOOXOPOHHI HAYKOBO-MOCIiJHI yCTaHOBU
3araJIbHONEP:KAaBHOTO 3HaueHHA. IXHi 3aBmamHsa: 30epe:KeHHS B IIPUPOILHOMY
CTaHi THUIIOBUX AJIS MaHOI MiCIIEBOCTI UM YHiKaJbHUX NMPUPOSHUX KOMILJIEKCiB
3 ycima ixmimu komnonentamu. Hayionanvhi npupodni napru — 1e Ipupoo-
OXOPOHHIi i KyJbTYPHO-IPOCBITHUIIbKI YCTAHOBU, MOKJNKAHI OXOPOHATH I[iHHIL
IPUPOHi, iICTOPUKO-KYJIBTYPHI KOMILJIEKCH i 00’€KTH Bij OiJbIIIOCTI BUAIB JIIOA-
CbKOI AiAJbHOCTI.
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Pezionanvhi nandwagmHui napku — IPUPOJOOXOPOHHI pekpeartiiini ycra-
HOBHU MicIiieBoro abo perioHajbHOroO 3HAUEHHS, AKi CTBOPIOIOTL 3 METOI0 30epe-
JKeHHsS B IPUPOAHOMY CTaHi TMHOBUX ab0 YHiKaJIbLHUX MPUPOTHUX KOMILIEKCiB
Ta 00’€KTiB, a TAKOX 3a0e3leUeHHs YMOB [OJId OPraHi30BaHOI'O BiJIIOUMHKY
HaceJeHHs. 3aKka3HuKu — 00’€KTH, CTBOPEHI 3 MeTOI0 30eperKeHHsA i BiITBOpEH-
HS OKpeMHuX BUIiB OpraHisMiB Ta iHIIHX mIpupogHux pecypciB. Ilam’smxu
npupodu — oKpeMi yHiKaJbHiI mpupogHi 06’€KTH, AKi MalOTh HayKOBe, IIi3Ha-
BaJbHe, icTOpuMYHe, KYJIbTYpPHO-eCTEeTUUYHe 3HaUeHHA. 3ano6idni ypowuwa —
migricHi Jagmmmadg T, AKi MalOTh BajKJINBE HAYKOBE, IIPUPOJOOXOPOHHE Ta ecTe-
TUYHE 3HAYEHHS.

3aedaHHs1: 3 JONOMOrot BUYMTENS abo BUMTENbKU MNigrotynTe iHhopmauito npo npu-
poaHO-3anoBigHi 06’ekTn Bawworo perioHy. lMigrotyte noctep abo npe3eHTaito Npo HUX.

Bomaniuni cadu i 300102i4Hi napku CTBOPIOIOTH 3 METOI0 BUBYEHHSA, 30epe-
JKeHHsA, akJiMaTrusaillii Ta epeKTHBHOrO I'OCIIONapPChKOr0 BUKOPUCTAHHSA PigKic-
HUX i TUIIOBUX BUMIIB AK MiclieBoi, Tak i cBiToBoi (hayuu i ¢yopu, 3mificHeHHS
IPOCBITHUIILKO-BIXOBHOI P0O0OTH, IIPUIIEIJIEHHA y JIIoAeH n0aiilnBOro BiJHO-
IeHHA 10 TPUPOAU. [JeHdponoziuni napku (lendponapku) — TEpUTOPii, HA AKUX
B YMOBaX BiJKPUTOTO I'PYHTY BUPOIINYIOTH Pi3Hi BUAM AEPEBHUX POCJIWH, BOHU
MaloTh HayKOBO-JOCJiTHUIIPKE Ta KYJbTYPHO-IITPOCBITHUIIPKE 3HAYEHHS.

3aedaHHs1: BAKOPUCTOBYIOYM OQILINHI AepKaBHi canTu, gocnigiTe NpMpoaHO-3anoBia-
HUN poHA YKpaiHK; 3anponoHynTe 3axoau, AKi MOXHa 34INCHUTN Ha OepXXaBHOMY i MicLe-
BOMY PiBHi ANs1 30inbLUeHHSA NoL, NPUPOAOOXOPOHHUX TEPUTOPIN.

Exonoriuna mepesxa. ¥ 2004 pori 0ysmo yxBasmeHo 3akoH Ykpainu «IIpo
€KOJIOTiUHY Mepe:Ky». 3TifHO 3 HUM ILJIaHYEThCA 301JIBIITUTH YaCTKY HPUPO.-
HUX eKOCHCTeM y 3eMeIbHOMY q)OH/:u Y}cpaum ifo) plBHﬂ, IOCTATHBOT'O MJIS
3abe3meyeHHsA MOKJIMBOCTeN Mirpairiii i molmmMpeHHA BUAIB POCJWH, TBApWUH i
rpubiB. EKosoriuna meperka YKpaiHum Mae cTaTé CKJIAZ0BOIO BceeBpomeiichKol
€KOJIOTiuHOI MeperKki AK €IMHOI IIPOCTOPOBOI CHUCTEMU TEPUTOPili Kpaiu €Bpomnu
3 IPUPOAHUM ab0 YaCTKOBO 3MiHEHUM CTAHOM JIAHAIIAPTY.

3anam’amaemo

HauioHanbHa ekosnocidHa Mmepexa YkpaiHu — €eanHa TepuTopianbHa cuctema
NPUPOAHUX NaHawadTis, WO NiansarawTe 0XopoHi, 06’ekTiB N3P Ta 06’€KTiB iHLWMX
TUNiB, BU3HAYEHNX 3aKOHOO4ABCTBOM YKpaiHu. Ii meTa — 36epexeHHs naHawagTHOro
Ta Giopi3HOMaHITTA (30Kpema, reHeTUYHOro) CTBOPEHHAM YMOB AN Mirpauii TBapuvH
yepes CUCTEMY TEPUTOPIN, AKi NignararTs 0COBNUBIN OXOPOHI BiANOBIAHO A0 3aKOHIB
YkpaiHu Ta il midkHapoaHux 3060B’da3aHb (Man. 49.4).

Monicbkui CiBepcbko-[loHeLbkuit

CrenoBui

Maﬂ: 49.4. OcHOBHi eKoJIO- Manuubko- 5 .Y TIPVMOPCEKO-
riuai Kopmaopu, IO BXO- Cno6GoxaHCbKui o7 CTenoBYIA
IATH IO CKJIAMy €KOJIOTiuHOI

Mepexi Yrpainu [OHinpoBCbkui
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Knro4yoei mepmiHu ma noHsmmsi

YepBoHa Ta 3eneHa KHUMM YKpaiHu, NpupogHO-3anoBigHUI OHA, EKONOoriYHa Mmepexa.

1. Ans 4oro cTBOpeHO YepBOHY KHUrYy YkpaiHu?
2. insa voro cTBopeHo 3eneHy KHUry YkpaiHn? Yomy
il BBaXalOTb HOBUM KPOKOM Y migxodax Ao 3bepexeHHs GiopisHOMaHITTA? 3. Aki Tunu
NPUPOLOOXOPOHHUX TepUTOopi € B YkpaiHi? Cxapaktepusynte ix. 4. flke npuaHavyeHHs
HauioHanbHOI eKONoriYHOi Mepexi YkpaiHn?

lNepesBipre 3A06yTi 3HQHHS

1. Wo cninbHOro Ta BiAMIHHOIO y cTaTyci Ta 3aBaaHHAX Giocdep-
HWUX | NPUPOOHNX 3aNOBIAHMKIB? 2. AKi BUOM TBAPWH | POCIWH BaLLOi
MicLeBOCTi NOTpebytoTb OXOPOHU?

lMomipkyvre

MopiBHANTE KaTeropii, 3a AKMMKU PO3NoAiNeHo BUAN TBAPWH,
pocnuH i rpmbie, 3aHeceHi 4o 3-ro BugaHHsa YKY, 3 nogibHumm
kateropissmu YepBoHoi kHurn MCOIT.

TBOpYEe 30BACHHS

HABYAJIbHI MPOEKTU [HocnigxeHHs ocobnvBoOCTEl CTPYKTYpPU MIiCLLEBUX EKOCUCTEM
(NPMPOAHNX YN LUTYYHUX).

§50. KOHLIEMNLUI9 CTAAOTO PO3BUTKY TA 1i 3HAYEHHS

IIpuzadaiime, axum Mae OyTu palioHaJibHe BUKOPUCTAHHSA IPUPOJHUX pecypcis.
IITo Taxe akBakyabrypa? Illo Take GiomammBo? Sk iioro orpumyrors? ki Hacememi
NYHKTH HA3WBAIOTh MeramoJjaicamu? AKi MOKJIMBI MIPUUYMHY IIOCTYIIOBUX 3MiH KJiMary
y Hamri gui?

Bu B:e 3HaeTe, 1110 DOZAJBIINI PO3BHUTOK CYCIIiJILCTBA HEMOMKJIMUBUM 0e3
eKoJIorisaiii ycix rasyseil gJifiJIbHOCTI JIOAWHN: HAYKOBUX JOCJiI:KEeHb, €eKOHO-
MiKM, OCBiTH, CYCHiJIBHOTO KUTTA. Bu TaKOXK 03HAWOMUJINUCS 3 PiSHOMAaHITHU-
MU KOHIIENI[iIMHY Ta MporpaMaMu, CIPAMOBaHMMH Ha 30eperkeHHA GiopisHOMA-
HITTSA, 3aXMCT HABKOJUIIHHOI'O IIPUPOIHOTO CEPEeJoBHUINA BiJ 3a0pydHEHHS
ToI1fo. 3 Apyroi mojoBumHH XX cTOpiuud IIocTaJja mIpobjieMa CTBOPEHHS BCe-
OCSKHOI KoHIenIii, Axka 0 ypaxoByBajia AK IIPOOJIEMU IIOTipIIIEHHS CTaHY
HaBKOJUIITHBOI'O MPUPOAHOrO CEepeloBUINa, TaK i mpobjieMu eKOHOMIiuHOTO Ta
COITiaJIbHOTO PO3BUTKY CYCIIiJILCTBA.

Y 1992 pori koHpepennia OOH 3 HaBKOJIUIITHLOTO CEPEIOBUINA i PO3BUTKY
B Pio-me-iKamneiipo saxpinuia 27 DPUHIIUIIIB OXOPOHU MOBKIJIJIA y KOHTEKCTL
crajyioro po3BuTKy. ¥ 2012 pori Bigdynaca koudepenmnias OOH 3i craoro pos-
BUTKY; ii mificyMKOBU# JOKYyMeHT, yxBajeHuil ['enepanbaoio Acambiieero OOH,
MaB Has3By «MaiOyTHE, AKOTO0 MU ITPATHEMO».

3anam’amaemo

Cmanuli, abo 36anaHcoeaHull, po3sumok (aHrn. sustainable development) — ue
npoLec eKOHOMIYHUX i couianbHUX 3MiH CYCMiNbCTBA, 3a SKOro BCTAaHOBIIOETLCS Oa-
NaHC Mi>X BUKOPUCTAHHAM NPUPOLHUX PECYPCIB, HEOOXiIOHUMU AN 3a40BOMEHHS OO
cydacHux notpeb, i BpaxyBaHHSM iHTepeciB ManibyTHiX MOKOMiHb, BKIOYAKUN iXHE
npaBo Ha Ge3neyHe Ta 340poOBe CYCMiNbCTBO Ta 3aJ0BONIEHHS BriacHUx noTpeo.
IHaKWwe Kaxky4yn, cydacHe CycnifibCTBO Hece BiAnoBigarbHICTb 3a Te, Y SIKOMY CTaHi
3anuwnTb nicnsa cebe QOBKINMS | NPUPOAHI pecypcu HaCTYNMHUM NOKOSTIHHAM.

Konuemiro cranoro poseutry pospoduna Mixknapogua komicia OOH 3 HaBKo-
JIMIIIHLOI'O CEPENOBUINA TA PO3BUTKY. Ii ouosmia BioMa HOpPBE3bKA I'POMACHKA
nistuka Tta nogiteca I'py Xapaem Bpyntaann. Cave nawi I'X. Bpyamians chop-
MYJIIOBaJIA MOHATTS «CTAJNI PO3BUTOK». ¥ 1987 polli Komicia Bumaja AOMOBigb
«Harre coinbHe MaiiOyTHe» (il TaKo:k HasuBaioTh «llomoBimmio BpyHTIaHH»),

168 O Tema 8



IIPUCBAYEHY IIOIIYKY OIITHMAaJIbHOI'O

IIJIAXY CTaJIOr'0 PO3BUTKY. Toro camo- EkonoriyHa

T0 POKY ITIO JOMOBiAb GyJI0 MIPUHHATO

T'enepasbaoio Acambiieero OOH. Ouo- A

aoBana I.X. DBpyHTiamn xowmicia Kok-

BU3HAJIA, IO EKOJOTiuHi mIpobiaeMu uenuis

ChOTOJIeHHA MAalOTh He JIOKAJIbHUM, a cranoro

Pﬂ06aHBHHﬁuxaPaKTep- . EkoHoMiuHa 4-&?%??;;?;3?: = CouianbHa
CyuacHu#l piBeHb COIliaJIbHO-EKO- Ky NpvpoaN

HOMIiYHOI'0O PO3BUTKY IIOTpPe0ye B3ae- i cycninb-

MOY3TOIKEeHOCTi CBITOBOrO CIIiBpO- cTBa

OiTHMIITBA V JOTPUMAaHHI CTaHIAPTIB
axocti moBkimasa. Tomy Kommemimisa
CTaJIOTO PO3BUTKY OPi€HTYE BCi Kpa-
iHM Ha peaJisallilo eKOJIOTiUHO CIps-
MOBAaHMX 3aXOMiB IIOJ0 CTPYKTYPHOI IIepeOyaoBM HAIliOHAJBHOI E€KOHOMIiKM
(eHepreTuKH, TPAHCIIOPTY, IIPOMMCJIOBOI0 BUPOOHUIITBA, CiIBCHKOI'0 I'OCIIOAAP-
CTBa) i MiKHApPOAHWX EKOHOMIUHMX BiTHOCHMH, Ha €KOJIOTisallilo BCiX BHUIIiB
JKUTTENIANBHOCTI cycminbeTBa. ¥ Komreniii € Tpu OCHOBHiI cKJamoBi (MaJ.
50.1).

1 ciuna 2016 p. odiniiino BeTynuiau B cuiy 17 miseit y ranaysi cTiikoro pos-
BUTKY. Ix Oys0 BukaaneHo B [lopAaxky feHHOMY B rajiysi cTiiIKOro po3BUTKY Ha
nepiox mo 2030 p., axkuil yxBaJauJau Jigepu aepsxas cBiTy Ha camiti OOH (2015).

Maxa. 50.1. CrunamosBi Kommemniii crasioro
(sb6araHCOBAHOr0) PO3BUTKY IIPUPOIM i cyc-
miJbCcTBA

3aedaHHsa. O6’egHanTecs B rpynu. MNMpoaHanisynTe HaBedeHi Lini CTINKOro po3BuUTKY
nogcTea. 3a JONOMOro iHTepHeT-g)Xepern po3kpunTe ixHin 3amicT. Mig yac anckycii HaBe-
OiTe npuknagm peanisadii uinen KoHuenuii ctanoro (36anaHcoBaHOro) po3BuTKy B Ykpai-
Hi. 3anponoHynTe 3axoam i 3acobu ana edekTUBHIWOI iX peanisadii. Po3B’a3aHHA AKux
npo6nem LWoao CTINKOro po3BMTKY HanakTyanbHiwe ans YkpaiHn? (3ibpany iHdopmalito
BUKOpUCTaNTE Nig vYac BMKOHaHHA MpakTuyHoi pobotn 3.)

MoecilogHa nikeigauis 6igHOCTI B ycix i popmax.

JlikBigauis ronoay, 3abesneyeHHa NpogoBOSbYOI 6e3nekun, NoninwWeHHs Xxap4y-
BaHHS Ta CMPUSHHSA CTINKOMY PO3BUTKY CiflbCbKOro rocnogapcTaa.

3abe3neyeHHsa 300pOBOro cnocody XUTTA i CNpUsiHHA Grarononyyyto A4ns BCix
B Oyab-sikoMy BiLli.

3abe3neyeHHs BCEOXOMMIoKY0i Ta AKICHOI OCBITW, 38a0XOYEHHS OCBITU BCiX
NPOTSIrOM YCbOTrO XUTTS.

3abe3neyeHHst reHOepHOI PiBHOCTI Ta PO3LUMPEHHS NpaB i MOXIMBOCTEN YCiX
XKIHOK i giByar.

3abe3neyeHHst JOCTYNy BCiX 4O HANEXHNX CaHiTapHUX YMOB, BOOHUX PeCYpCiB
Ta iIXHbOro pauioHanlbHOro BUKOPUCTAHHS.
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3abes3neyeHHs Ana BCiX AOCTyny OO HeAOPOrux, HadinHux, ctabinbHux Ta
CydacHUX gxepen eHeprii.

Uikaso 3Hamu |

3rigHo 3 gaHmMmn MidkHapo4HOro eHepreTMyYHoro areHTcTBa, 3 2014 no 2019 pik BuKo-
puUcCTaHHSA BigHOBMNIOBAHOI eHeprii y cBiTi mae 3poctn o 40 %. 3okpema, nuwe B Himeu-
4nHi B 2018 p. mamxe 38 % enektpoeHeprii Oyno oTpumMaHo 3 BiAHOBMOBaHUX AXXepen
(man. 50.2).

CnpusiHHA nocTynanbHOMY, BCEOXOMHOMY Ta CTIKOMY €KOHOMIYHOMY POCTY,
MOBHIl 3aMHATOCTI Ta JOCTOWHIN pobOTi ANs BCiX.

CTBOpPEHHSA CTiNKOT iIHPPaACTPYKTYpU, CNPUSIHHSI BCEOXONMHI Ta CTabinbHin iHOy-
CTpianisauii Ta iHHOBaUiaM.

CKOpOYeHHs HEPIBHOCTI BCepeaMHi KpaiH Ta Mix KpaiHaMu.

3abesneyeHHs BiaKpUTOCTI, 6e3nekn, XKUTTECTINKOCTI Ta eKONoriyHoi cTabinb-
HOCTi MICT Ta iHLNX HAaCeneHnxX NyHKTIB.

3abesneyeHHsa nepexoay 4O pauioHanbHUX Mogenen CnoXmnBaHHs i BUPOOHM-
uTBa.

3acTocyBaHHS HerarHuX 3axogiB Woao 60poTbou 3i 3aMiHamu knimaTty Ta Moro
Hacnigkamu.

36epexeHHs Ta pauioHanbHe BUKOPMCTaHHSA OKeaHiB, MOPIB i MOPCbKUX pecyp-
CiB B iIHTepecax CTillKOro po3BuTKY.

3axucT i BiAHOBNEHHSA €KOCUCTEM CyXO4OoMy Ta CNPUSAHHSA iX pauioHanbHOMY
BMKOPMCTaHHIO, pauioHanbHe nicoKopucTyBaHHs, 6opoTbba 3 onycTtentoBaH-
HAM Ta gerpajgauieto 3eMenb, NPUNMHEHHS npouecy BTpaTh GiopisHOMaHITTS.

Mau. 50.2. [I:xepesia BiTHOBIIOBAHOI eHepTii (3a60aHH A YBAKHO POSIJISTHBTE MaJIIOHOK

i cxapakTepusyiiTe m)KepeJsia BiIHOBJIIOBaHOI eHeprii, AKi Ha HboMy 306paskeHi. Ha-

3BiTh MOBUTHWBHI Ta HeraTWBHI MOMEHTH Yy 3acCTOCYBaHHI 300pa’KeHMX Ha MAaJIOHKY
J;KepeJl eHeprii; 3amponoHyiTe IIle TPUKJIAAU TAKUX AMKepeJT)
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CnpusiHHA nobyanoBi MMpoOnOBHOro Ta BIOKPUTOrO CycCninbCcTBa B iHTepecax
CTilKOro po3BUTKY, 3abe3neyeHHss 4OCTYNy A0 NpaBoCcyaas ANsl BCiX i CTBOPEH-
HA ePeKTUBHNX, NiA3BITHUX | 3aCHOBaHWX Ha LUMPOKIN y4acTi yCTaHOB Ha BCiX
PiBHSIX.

-
ﬁ!;"
1? JPAN CTVRDr |
FOETCY
@ 3MiuHeHHs 3acobiB 34iMCHEHHA Ta akTuBI3aUii poboTn B pamkax MMobanbHoro

napTHepCTBa B iHTepecax CTINKOro po3BUTKY.

Omxe, pecypcu 6Oiocepu sK TI06aJbHOI €KOCHCTeMH, HaBiTh BigHOBHI,
oOMekeHi, a HaceJeHHSA HAIIol MJaHeTH Ta Horo MaTrepiajibHi moTpedu 3pocra-
I0Th JOCUTHb BUCOKMMM! TeMIIaMHU, yV BUIJIAAL reomeTpuunoi mporpecii. Tomy
craanii (36aaHCOBaHMIiT) PO3BUTOK JIIOJCTBA MOKJIUBUH JIUIIIE 32 YMOBU I'apMO-
Hizamii BiJHOCHH JIIOACHKOI'O CYCIIiJIBCTBA Ta IPHUPOLU, TOOTO TAKOrO CTAHY
biocdepu, axkuit B.I. Bepuaacbkuit HasuBaB HoOC(hepPOIO.

Knro4yoei mepMiHU ma noHsammsi

cTtanui (36anaHcoBaHuin) pO3BUTOK.

lNepesBipre 3A06YyTi 3HQHHS 1. CxapakTtepusynte ctanui (36anaHcoBaHuii) pos-
BUTOK. 2. Aki uini peanisauii KoHuenuii crtanoro

(3banaHcoBaHoro) po3sutky? 3. Alka ponib y4eHHs B.l. BepHaacbKkoro y CTBOPEHHI Ta pea-
nisauii KoHuenuii ctanoro (36anaHcoBaHOro) po3suTky?

Yomy npioputeTHoto uinmto KoHuenuii ctanoro (36anaHcoBaHoro)

lMomipkywure i - o
pO3BUTKY 3a3HayeHa NoBCloAHa NikBigauis 6iaHocTi B ycix i dop-

max?

NPAKTUYHA POBOTA 3

OUIHKA EKOJIOINYHOIo CTAHY CBOI'O PETIOHY

Mema pob6omu: BUKOPMCTOBYOUN NiTEPATYPHI Ta iIHTEPHET-XXeperna, a Takox iHdop-
MaLito, oTpMMaHy Bif 3acobiB macoBoi iHpopmaLii, OLiHUTN €KONOriYHWIA CTaH PEeriony, y
SIKOMY BUW MPOXUBAETE; HA OCHOBI NpoaHasnizoBaHoi iHcpoglmau,iT nigrotyBaty nponoaunuii
o0 noninweHHst eKoNoriYHoi cuTyauii B JaHOMY PETiOHi .

Xig po6otun

1. MpoaHanisynte oTpumaHy iHopMaL,ilo LWoa0 OCHOBHMX OBG’EKTIB BaLLOro pPErioHy,
AKi MOXYTb CNyryBaTu JxepenamMmu TUX Yu iHWnx Bugie 3abpyaHeHHs. Hanpuknaa: npo-
MUCHOBI NigNpUeEMCcTBa, Benuki aBTomMmobinbHi marictpani, ASC, aeponopTu, 3anisHuuS,
Tennosi abo aTOMHi eneKkTpocTaHLii, iHWi eHepreTuyHi 06’ekTn, BENWKI arponpoMMUCIIOBI
KOMMNeKcK, noniroHn nobyToenx abo NPOMUCIIOBMX BigxoaiB ToWwo. 3a3HadTe NOTEHUiNHI
BMAM 3abpygHEeHHA OOBKINAS Ta MOXIMBUM HeraTMBHUMW BNAMB Ha 300pPOB’A NIOAWHW.
PesynbTaty aHanisy ocdopmite y BUrnagi rabnuui.

2. BusHaute npupogHi Ta WTy4Hi KoMnnekcu (nicu, niconapku, napku, BOGONMU TOLLO),
SKi MOXYTb CnyryBaTtu pekpeauiiHuMmy 3oHamu. 3’acynTe TUN 3eneHoi 30HM, NPU3HaYeH-
HS, NNOLLY, eKOMNoriyHui ctaH. Pe3ynbraTtu aHanisy ocopmitb y Burnagi tabnuui.

3. Ha nigctasi npoaHanizoBaHoi iHopmauii 3pobiTb BUCHOBKM LLOAO €KONOriYHOro
CTaHy BaLLOro perioHy, 3a3HadymBLUN OCHOBHI 00’'EKTH, WO 3aBOAK0Th LIKOAM OOBKINM0. 3a
MOXIMBOCTI BKaXiTb pPiBEHb JOTPUMAHHS CaHiTapHUX HOPM Yy perioHi. 3pobiTb npono3unii
LLIOAO MOXIIMBKX LUNAXIB NONIMLEHHSA eKONOrivYHOI cuTyaLii, He 3aBAaryn 30MTKIB EKOHO-
MiLi. YKaxiTb OCHOBHi 3eNeHi 30HM perioHy Ta iXHin cydacHuin ctaH. 3pobiTb nponosuuii
OO0 NOJIMNWEHHS IXHbOro CTaHy Ta e(PeKTUBHILLOro BUKOPUCTaHHS.

! Vauam HAJAa€ThCs IIeBHUM yac Ha 30upanHsa HeobOximuol imdgopmarii. Bouu mepio-
NOUYHO 3BiTYIOTH Iepe] BUUTENLKOI abo BUMTeieM IPo obcAr 3i6panoi indgopmarrii.
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Y yiti memi BuU disHaemecb npo:

® AOCSITHEHHST BIOAOTIYHUX AOCAIAYKEHD Y BIOTEXHOAOTIT, CIABCBKOMY

rOCNOAQPCTBI TO MEAVLIVHI;

METY | 3aBAQHHST CY4QCHOT CeneKLiji;

NOTIN;

AOCSITHEHHS] TA PUSUKU TEHHOT IHKEHEPIT AOAVHW;

CYYOCHI NIAXOAN AO CEAEKLLT POCAVH, TBAPWH | MIKDOOPIAHI3MIB;
OCHOBHI HAMPSIMK | METOAM CYYOCHOI BIOTEXHOAOTII;

POAb KAITMHHOI TA FTEHHOI IHXXEHEPIT Y CYYACHIN CeAeKLii Ta BIOTEXHOAOTI;

GAPMAKOrEHETUKY SIK OCHOBY MEPCOHAAIZOBAHOT MEANLINHU;

NPOBAEMU BIOACTIHYHOT 6E3MNeEKM, NOB S130HI 3 PO3BUTKOM HOBITHIX BIOTEXHO-

® BioAOriYHY 36POID, BIOACTIHHUM TEPOPU3M TA BIOAOTIYHNM 3AXUCT.

§51. nOCTYN BIOAOTii Y CIAbCbKOMY FOCMOAAPCTBI: MO3UTUBHI
TA HETATUBHI HACAIAKM «3EAEHOI PEBOAOLIT»

Ilpuzadaiime, 1o Take aHTpPOIiuHi harTopm moBKimaa. SIki paxTopu cepermoBuinia
HasmMBalOTh MyTareHamu Ta KaHieporeHamu? IIlo Take reHeTHWYHA TeTEPOTEHHICTH

monyaaii?

I3 cepenuum 40-x POKiB MUHYJIOTO CTOJITTSA II0 BCBOMY CBITOBi B CiJIbCBKOMY
TOCIIONAPCTBI IOYaJMcs IMpoliecH, IO JicTanu HasBy JeneHa pesonwyis. lle
KOMILJIEKC 3MiH y CiIbCHKOMY I'OCIIONAPCTBI, AKi CIPUAIN 3HAUHOMY 30iJIBIIIEHHIO

OTPUMAHHS CiJIbChKOTOCIIOHAPCHKOI IIPOAYKITii. Y
IeAKNX KpaiHax, IO PO3BUBAIOTHCA, «3eJieHa PEeBO-
JIIOIiA» JaJia 3MOry PO3B’si3aTH MpobJieMy HecTaui
OPOAYKTIB XapuyyBaHHSA 1 B3arajoM IIiABUIIUATH
AKICTBH JKUTTA HaceJieHHs. TeopeTudHOo, TerepiniHsa
e(eKTUBHICTb CiJIBCLKOTO TOCHOJapCcTBa 3JaTHa
3a0e3meun T TaKi TeMIu BUPOOHUIITBA, AKi 0 maau
3MOT'y HAPOIIyBaHHSA BUPOOHUIITBA XAPUOBUX IIPO-
OYKTiB BiITIOBiTHO 0 TEMIIiB 3pOCTaHHSA HaceJeHHs.

Hapsany 3 BUKOpHUCTAaHHAM CYYacHOI arpoTexHi-
KM — CY4YaCHUX IIPUHOMIiB BUPOITYBaHHA KYJIBTYP-
HUX POCAWH (IeCTUIUAiB, AOOPWUB, TEeXHIUHUX
3aco0iB 0OpOOITKY IPYHTY, ipuramiiimmx poOiT
TOIII0) iCTOTHUI BHECOK y PO3B’SI3aHHA IIPO0IEeMU
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OTPUMAHHSA CiJILCBKOTOCIOAAPCHKOI MPOAYKIil Oysio 3po06JeHO 3aBAAKU CTBO-
PEHHIO IPOAYKTHUBHIIINX COPTiB KYJBTYPHUX POCJUH i IOPiJ CiJIbCBKOrOCHO-
IapcbKUX TBapuH. Hampurian, 3aBOAKN «MeHeTUYHOMY MIOJIIIIeHHIO» BIAJIO-
cA MigBUIMUTH BPOXKAUHICTh KYKypyasu Maiixke Ha 90 %, a MPOAYKIIiI0 MOJIO-
ka — Ha 50 %.

LlikaBo 3Hamu

TepmiH «3eneHa peontouis» yneplwe 3anponoHyBas Binbsm lMayan y 1968 p., ane ii
3acHoBHMKoM € H. bopnoyr (man. 51.1) — amepunkaHCbKMIA arpOHOM i cenekuioHep, AKUn y
1970 p. oTpumaB HobeniBcbKy Npemito Mupy 3a BHECOK y 60poTL0Yy 3 ronogom.

Herartusui Hacxigkm «3ejeHol pesouroiiir. HesBakaioun Ha rI00aJbHI
TO3UTHUBHI e(eKTH, cydyacHUN PO3BUTOK CiJIbCBKOT'O I'OCIIOJAapCTBa IPUIBIB 10
TMOSABY HE MEHII TJI00aJbHUX MPOOJIeM, TTOB’SI3aHUX 3 eKOJIOTiUHOI0 0e3MeKOoI0:

HOSABY i PO3IMOBCIOMKEHHSA Y JOBKiJIJII HOBUX e(PeKTUBHIIIINX MEeCTUIIUIIB,
AKi MOYKYTh HAKOIIMUYYBATUCSA B OpPraHidMaX, CIPUYUHATH OTPYEHHSA Ta CIPAaB-
JISITU MyTareHHUH abo KaHIepPOTeHHUH edeKT;

30iabIIenHsa 10Tped v eHepropecypcax (pisHMX BHUIB HaJNBa, €JIEKTPUKU
TOII0), III0 IPU3BOAUTH 0 MOCUJIEHHSA 3a0pyAHEHHS TOBKiJJIA;

eposii I'pyHTIB y pe3yJbTaTi ipuraimifiHux 3axXoiB, a TaKOK Uepe3 BU-
yepmaHHs OiIBeMHUX BOI;

30iJIBITIEHHA MMOCIBHUX IJIOI IIPU3BEJIO A0 CKOPOUEHHs OiopisHOMAaHiTTA
HaIol 1mianeTu (nomipkyiime 4omy);

3MEHIITeHHs I'eHETUYHOTO Pi3HOMAHITTsS BHACJIIJOK CKOPOYEHHS KiJIbKOC-
Ti MicueBux copriB i mopig abo 3amiHmM ix Ha 3aBe3eHi;

JIOKAQJBbHUX €KOJIOTiUHUX KaTacTpod), AKi BUHMKAIOTHh YHACJIiTOK eKCIIaH-
cii BuzmiB, HempuUTaMaHHUX JAaHIA eKocHCTeMi.

3anam’amaemo

EkonozidyHa 6e3neka — Le CTaH 3axMULLIEHOCTi HaBKOMULLHBOro cepefoBMLLa Ta
XUTTEBO BaXXMNWBMX iHTEpeciB MOAMHN Big MOXMMBOrO HeraTMBHOrO BMMMBY Pi3HUX
dopM ZisnbHOCTI NOAMHK, HAacaMnepe rocnofapCbKoi, Hag3BUYaNHUX CUTYyaL i Npu-
POAHOrO i TEXHOrEHHOrO XapakTepy, iXHix Hacnigkis.

MosxauBicTh KOperyBaHHSI a00 HEeJONMYIIeHHA HeraTUBHUX e(deKTiB «3eJe-
HOI peBoJOIil». K BM BiKe 3HAETe, 3aCTOCYBAHHS €KOJIOTIUHUX, HacaMmIepesn
arpoeKoJIOTiYHNX, SHAHb € HeOOXiZHOI yMOBOIO IJIs1 BUDiIIEHHA HUSKU IIPO-
O6sieM, SKi CTOATH Iepen JIOACHBKMM CYCHiJIBCTBOM, 30KpeMa IIpo0JieM pailio-
HAJLHOTO TIPUPOAOKOPHCTYBaHHA (nomipkyiime sxux). IIpore Hai6iabITy
HaJil0 HayKOBa CHiJIBHOTA IIOKJIAJa€ HA CTBOPEHH: MeHHUX 0aHKIiB, AKi € edek-
TUBHUMHU 3acobamMu s 30epe:keHHsA OiOpi3HOMAHITTSA, a TAKOXK IKepesoM
Marepiajly AJid CTBOPEHHS HOBUX COPTiB i mopiz.

3anam’amaemo

eHHi 6aHKuU — cBOEpigHi cxoBuwa, Ae 3b6epiraloTb reHeTUYHMIN MaTepian, sKui
MOXHa BUKOPUCTATU ONA OTPUMAHHSA XUTTE3LATHUX POCANH YU TBAPWH: HACIHHA 4n
CMopuW POCHMH, 3aMOPOXEHi CTaTeBi KNiTUHM ab0o KyNbTYpU TKaHWH. Y BEINUKUX FreHHUX
DaHkax ycboro cBiTy 36epiraeTbca NpuGIM3HO 2 MIpA 3paskiB POCHMHHOIO reHeTnY-
HOro matepiany.

B Vkpaini ma 6asi Iacturyry pocamaruinTBa imeni B.fI. FOp’eBa B m. Xap-
KoBi cTBOopeHo IleHTp remeTMUYHUX pecypciB pocauH YKpainu. OcHOBHe IOTO
3aBIaHHA — 3i0paHHsA MOBHOI KOJIEKIII KYJBTYP, AKi BUPOIIYIOTh B YKpaiHi.
Huni B8 nromy IlenTpi socepemxeno 148,3 Twmc. 3paskiB. BuacHuii reHuwumit
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0auk — «Kousekiia 3apoakoBoi miaasmMm pociauH (uopu YKpaiHu Ta cBiTOBOI
¢aopu» — mae IHeruTyT KiaiTmeHOLI Oiosorii Ta remermunoi iHsKenepii HAH
Yrpaium y m. Kuesi. I1a KosekIia mikasa Tum, 1110 pa3oM 3 HaCiHHUM MaTepi-
asom (6sim3bpko 5000 3paskiB 3 ycsoro criTy) BoHa mictuthk 2000 yHiKaabHUX
KJIITHHHUX JiHil y 0aHKY KJIITHHHUX KYJIBTYDP.

¥V 2008 p. Ha HOpBe3bKOMY apximenasi CBannbapn, Hemogaaik Big IlmimGep-
reHa y BiuHifl mepasori moOynysanm BcecBiThHe cxoBuine HacimHa (mas. 51.2).
Woro meopiritina HasBa — «CxoBumie CymgHOro OHs», OCKiJIbKM OCHOBHA MeTa
IIPOEKTY — 30€PerKeHHsA POCIUHHOTO reHOOHAY CYUaCHUX 3€PHOBUX KYJIBTYD Ha
BUTAJOK JOKAJBHUX UM TJIO0AJBHUX KaTacTpod.

Maxa. 51.2. Cxema 6yxisiai Bce-
CBITHBOTO CXOBHIIIAa HAaCiHHA,
apximeaar Csananbapzn, Hopse-
rig. Ha gucromanm 2018 p. tam
36epiramoca 967 216 spaskis Ha-
ciHHsa 3 pisHMX KpaiH cBiTy. 30-
KpeMa, YKpaina mepegasia 2633
3pasKu IIIeHUIli, KBacoJi Ta iH-
MIuX KYJIbTYP

CTBOpeHHA TeHHUX OAaHKiB TBApWH MOB’A3aHe 31 3HAUHUMM TPYITHOIIIAMMU.
CyuacHi MeTomu AOBroTpUBAJIOTO 30epiraHHs (IIepeBaskKHO 3a OysKe HUIBKUX
TeMIIepaTyp) KIITHHHUX KYJIbTYP, TKAHUH i CTATEBUX KJIITUH TBAPUH € HEIO-
ckoHanuMmu. HatitHagitiHime reHo(OHIM TBapWH IOKU IO 30epiraioTh 300map-
Ku. Hanpukian, v BeIUKUX 300IapKax CBITY HUHI yTPpUMYIOTH ImOHanA 1 MJIH
ocobuH pisHmx BuAiB. CydyacHi 300mMapKu € He TiJIbKM PO3BaKaJbHO-IIPOCBIT-
HUNbKUMHU IIEHTPAMU, & I HAYKOBUMHU Ta CEJIEKI[IMHUMHU yCTAHOBAMM.

Knro4yoei mepmiHu ma noHsmmsi

«3eneHa peBonouisy, ekonoridyHa 6e3neka, reHHUn 6aHK.

1. Aki 3MiHM y BedeHHi CinbCbKOro rocnogapcrea
npueenu o «3eneHoi pesontouiin? 2. Y yomy nons-
ratoTb rnobanbHi NO3MTUBHI Ta HeraTuBHI edekTn «3eneHoi pesontouiin? 3. YoMy HUHI €
roctpa notpeba y CTBOPEHHi reHHux 6aHkiB? Akuii 3 reHHUx 6aHkiB € HanbinbLWwKm B YKkpa-
iHi? 4. Ha3BiTb OCHOBHY MeTy npoekTy BcecBiTHbOro cxoBuLa HaciHHA. 5. Aki npobnemm
BWHMKAIOTb NPW CTBOPEHHI reHHMX B6aHKiB TBApuH?

lNepesipre 3A06yTi 3HQHHS

3anponoHyiTe cBOI MeToAM Ta nigxoau ANs nogonaHHA HeraTus-

ITomipkynre HUX HacnigkiB «3eneHoi peBontoLii.

§52. CEAEKLI9 OPTAHI3MIiB: OCHOBHi MOAOXEHHS TA 3ABAAHHS

IIpuzadaiime Bu3HaUeHHA TepMiHIB «copT», «Iopoma», «mTam». SIki ocobuHM Ha-
3WBAIOTh riopumgHUMU?

Tlomonatu wHeraTwBHI HaCHIAKM «3€JIEHOI PEBOJIOIil» MOMKJIWBO B3aBASAKU
CTBOPEHHIO METOJaMU CeJIEKI[i1 HOBUX COPTiB POCJIMH i MOPiJ cBificbKUX TBapWH,
AK1 HaHKpallle IIPUCTOCOBAaHiI OO0 YMOB iCHYBaHHSA B KOHKPETHIiHM MiciieBocTi, a
iXHe BUPOIIYBAHHA Ta YTPUMAaHHS He IIOTPeO0yBaTUMYTh CKJIATHUX i Hebesreu-
HUX arpoOTeXHIUHUX 3aXO[iB (BUKOPHCTAHHSA IIECTUIINAIB, ipurailii ToIro).

?A IIpuzadaemo: cenexyia (Bix sar. cesexmio — Bubip, no6ip) — Hayka Ipo
CTBOPEHHA HOBUX 1 IOJINIIIEHHA BiKe ICHYIOUUX COPTIB POCJMWH, IIOPiX
TBApuH i miTamMiB MikpoopraHismiB. CopTu poCJHWH, IIOPOAW TBAPUH i IIITaMU
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MiKpPOOPraHi3MiB € IMITYyYHUMU IOMYJIAIiIMI OPTaHi3MiB, AKi MalTh 3aKpime-
Hi reHeTuyHO Mopdosoriuni (ocobuBocTi 6ymoBu) Ta (isiosoriuni (Hanpukaan,
MPOAYKTUBHICTH, CTIHiKiCTh OO XBOPOO, IIOCYXH TOINO) KOPHUCHI AJA JIIOOUHUI
O3HAKWU.

Uikaso 3Hamu |

3a 15 Tuc. pokiB nACTBO CTBOPMNO NpnbnusHo 6200 nopig pisHUX BUAIB TBapWH, a
KiNbKiCTb COPTiB POCMAMH HEMOXITMBO HaBiTb OLHUTU. Ha CTBOPEHHS TaKoi KiNnbKOCTi (hopMm
npupogi 3Hagobunocs 6 6nuasko 50 MnH pokis (Man. 52.1).

Maua. 52.1. PismomawnitHi coptu xanycrtu (1) Ta mopoau cobax (2)

A mryuni momyaaiii copTu, MOPOAM i HMITAMH MAIOTh HU3BKY I'€HETHUUHY
piBHOMAaHITHICTE: B yciX 0coOuH (KJITHMH y MiKpOoOpraHidMiB) reHETUYHI Xapak-
TEPUCTUKK MOmiOHi abo imenTwuni, a BigmoBimHo — i momiOmi Mopdosoriumi
o3HaKu Ta GiosoriuHi BiactuBocTi (MaJj. 52.2). Bouu me 3maTHi 10 eheKTUBHOTO
icHyBaHHSA y IUKi# mpuponi, 6e3 mMiATpUMaHHS JIOAUHN MOKYTh 3aTUHYTH a00
BTPATUTU CBOI KOPHUCHI BiacTuBOCTi (3guuasitum) (Mmaa. 52.3).

|
Mag. 52.2. CTafo TOHKOPYHHUX Maus. 52.3. Jukwuit aBcTpamificbKuit
aCKaHIWCbKUX OBeIllb. 3BEPHITH cobaka HuHro — 3auuaBinuii cBiii-

yBary Ha momibHicTh ycix mpep- CBbKUI cobaka
CTaBHUKIiB mopoxu

Tlemeruka ax TeopeTuuHa 0asa aJa cesekririi. BiIKpuUTTa 3axoHOMipHOCTEMH
yCcIagKyBaHHSA O3HAK, PO3YMIHHS IIPUYMH i 3aKOHOMipHOCTEH CIIagKOBOI Ta
HecIIaJAKOBOI MiHJIMBOCTi, MOJIEKYJIAPHUX MeXaHi3MiB 30epe)KeHHsS Ta peaJsriza-
mii reHeTMuHOlI iH(opMAaIii maM MOMKJIMBICTH INBUIINE ¥ ITijleCOPAMOBAaHIiIIIEe
OTPUMYBaTH HOBi COpPTU, MOPOAM, INTaMHU. ¥ CYYacHill cejekiiifimiii po6ori
BUKOPUCTOBYIOTH SK KJIACUYHI MeTOAu, TaK i HalcydacHIiIIi MOJeKyJIapHO-
TeHeTUYHI migxomu.

I'1o6ambHUM 3aBIaHHAM CyYacCHOI CeJeKIlil € MoJTimieHHss KOPUCHUX BJIac-
TUBOCTEHl KYJbTYPHUX POCJUH, CBiiCBKMX TBApHWH i MiKpoopraHisMiB BimmoBin-
HO 70 KOHKPeTHUX I0oTped Jiogunu. Hampukiaama, ceeKIis KyJIbTYPHUX POCINH
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MOKe 3IiMCHIOBATUCA Y HANPAMI IiABUINEHHS BPOXKAMHOCTI, HOJMIMIIIEHHA Xap-
yoBHUX 200 TeXHIYHUX BJIACTUBOCTEH, CTIMKOCTI 40 HEeCIPUATINBUX YMOB 30BHiIII-
HBOTO cepesloBUIla (IOCYXU, 3aCOJIEHHS, BILINBY IMKiIAHUKIB, 30yIHUKIB XBOPOO
TOII0), 30iJILIIIEHHA TepMiHIB 30epiraHHA MPOAYKILil, CTBOPEHHS COPTiB, IIPHU-
JaTHIMMWX IJId MAIIWHHOrO 30MPaHHSA, BUPOIIYBAaHHA B YMOBaxX TemJulb abo
rizpomouiku (cmroci® BupoIlyBauHA 0e3 I'PYHTY; POCJUHN OTPUMYIOTH IMOKUBHI
PEYOBWHU 3 PO3UUHY, AKUU OTOUye KopeHi). BarkaHi xapakTepucTuKy KyJabTyp-
HUX POCJIUH i CBiiICbKUX TBapWH JIIOJUHA MOKe OTPUMYBATU TaKOK CTBOPIOIOYUM
riopugui ocodbuHm.

Byap-AKuil copT POCAMH YM HOPOAY TBAPUH CTBOPIOIOTH AJIA iCHYBaHHSA B
YMOBaX, IPUTAMAaHHUX MEBHiNl MiCIIEBOCTi, y AKUX MPOSABIAETHCA IXHA MaKCH-
MaJIbHA OPOAYKTHUBHIiCTE. HacTo 3aBesdeHi copTu um moponu (ocobauBo Heodi-
I[ifiHO) He BUIIPABAOBYIOTH OUiKyBaHb. TomMy OyIb-AKi COPTH UM IOPOLY IIOBMH-
Hi IPOXOAUTU PAOHYEAHHA, TOOTO MEePeBipKYy Ha BinmoBimZHICTL ymMOBaM THX
KJIiMaTUYHUX 30H, Jie MJIaHYIOTh iXHE BUKOPUCTAHHS.

Cenexiiiiny pooory B ¥Ykpaini 3HiliCHIOIOTH y BiAIOBiIHUX HAYKOBHUX yCTa-
sHoBax HamionasnbpHOI arpapHoi akagemii Hayk Ta HamionanwsHOI akazemii Hayk
VKpainu, y IUPoOKili Mepe:Ki ceJIeKI[iMHNX CTaHIIil, Ha COPTOBUIIPOOYBAJIbHUX
OimIAHKaxX Ta y ILIEMiHHMX rocmogapcTBax. Cepen HaMOiIbIINX CeJIEKIIiIMHUX
IEeHTPiB POCJIUH B YKpaiHi Taki:

CesekIitino-reHeTHYHUHA iHCTUTYT — HamionanbHUHA MeHTp HaciHHE3HAB-
cTBa Ta coproBuBueHHs (M. Omeca), Je BUBEIEHO Ta 3apeECTPOBAHO Y peecTpi
copTiB Ykpainu 139 copriB i ribpuaiB 3epHOBUX KYJIbTYD;

Imcturyr pocaumuuuiira im. B.fI. FOp’eBa (m. XapkiB), me cTBOpeHO Ta
3apeectpoBaHo 213 copriB i riOpuaiB 3epHOBUX ¥ ONIHHUX KYJbTYDP;

Imcturyr cagiBauiirBa (c. HoBocinku, KuiBchbka 00i1.), me v pe3yabTaTi
OaraTopiuHoi HAYKOBOI mifAabHOCTI cTBOpeHOo 0Ju3bKo 300 copTiB miaomoBux i
ATIAHUX KYJIBTYD;

HamiomanpHuii HayKoBuii 1eHTp «IHCTHUTYT BUHOTpPaJapCcTBa i BUHOPOO-
crBa im. B.€. TaipoBa» (cmT TaipoBe, Omechbka 006J.), e CTBOPEHO OJM3BKO
130 copTiB cTOIOBOTO Ta TEXHIUHOTO BUHOTPAAY;

IscturyT oBouiBHUMIITBA i OarTanHUIITBA (€. Cenekititine, XapKiBchbKa 00J1.),
TaMm cTBopeHo 6m3bK0 500 copTiB i ridpuaiB oBoueBMX Ta OAINITAHHUX POCJINH;

MuponiBebkuit incruryr nienuiii imeni B.M. Pemecia (c. IleuTpanibhe,
Kuiscbka 00i1.), cTBOpeHO 276 COpPTiB 3€pHOBUX KOJOCOBUX KYJBTYpP, Cepeln
AKUX IIIeleBpU CBIiTOBOI cejieKI[il — copTu mimeHUIll odumol YKpainka ta Mu-
pouiBcrka 808;

Imcturyt xapromaspcrBa (cMmT Hemimaee, KuiBcbka 0641.). CesnekirioHe-
pu 1boro iHcTuTyTy crBopuau noHax 100 copTiB KapToILIi.

BigomMmumMy HayKOBUMHN yCTAHOBAMMU, SKi aKTHUBHO 3MiMCHIOIOTH CeJEKIIiIiHO-
ILJIEMiHHY POOOTY Y TBAPUHHUIITBI, €: [HCTUTYT TBAPMHHUIITBA CTEIOBUX PAMOHIB
imeni M.®. IsanoBa (cmT Ackanisi-HoBa, Xepconcbka 00.1.), [HCTUTYT TBaprHHU-
nrBa (M. XapkiB), [HcTuTyT pubHoro rocrmogapctsa (M. KuiB) Ta IHCTUTYT O KiIh-
auirrBa imeni I1.I. IIpoxkomoBuua (M. KuiB). I1i Ta iHImi iHCTUTYTH CIIiBIIPAIlIOIOTH
3 IJIEMiHHUMH TOCHOJAPCTBAMM, SKHX TaKOXK Oararo B Ykpaiui. Hampuxian,
rinbKku y KuiBcbkiit o6macti — 160, XepcoHebkiit — 61, Xapkiscekiit — 80.

3aedanHs. O6’egHanTecs B rpynu, 36epiTb iHopMaLito Npo CENEKLiNHUIA LIEHTP pOC-
nvH abo TBapwuH, LWo gie y Bawomy abo cyciagHboMy perioHi. O3HanioMTe OQHOKIACHUKIB
OOHOKNAaCHWLb 3 0ro HaykoBMMU 3406y Tkamu.

Knro4yoei mepmiHu ma noHsmmsi

cenekuisl, panoHyBaHHS.
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1. YoMy 3aKOHOMIpHOCTI eBoNtoLii CBINCbKUX TBa-
PWH i KYNbTYPHUX POCANH 3HAYHO BiAPI3HATLCA Bif,
€BOMLUiMHMX NpoueciB y Npupoai? 2. Yum nopoaun TBapuH, COPTU POCIINH, LWITAaMKU MiKpO-
opraHiamiB Bigpi3HAOTbCA Big npupogHMx nonynauin? 3. Aka Hayka € TeopeTU4HOH
©asoto cenekuii? 4. Y yomy nonsiratoTb rnobarnbHi 3aBAaHHA cyyacHoi cenekuii? 5. [na
4YOro nNoTpibHO paroHyBaHHA copTiB i nopig?

lepesipre 3A06YTi 3HQHHS

; - Aki npobnemMn BMHMKAIOTb Nif Yac CTBOPEHHS | BUKOPUCTAHHSA MidXK-
lomipxywre BNOOBUX ribpuaiB TBApWUH i POCNNH?
BukopucTtoBytoun iHTepHeT-nopTtan http://agroua.net/, Ha ako-
My nNpeacTaBrieHi BCi COPTM POCANH i NOpOAN TBapUH, WO iX
BMKOPUCTOBYIOTb B YKpaiHi, B 00paHil kaTeropii 3HangiTb copt abo nopoam ykpaiHCbKOT
cenekuii.

TBOpYe 30BACHHS

§53. OCHOBHI METOAW CEAEKL|T OPTAHI3MIB: LUTYYHUN AOBIP
| iBPUAUN3ALLIS

IIpuzadaiime tunu po6opy. Ilo Take ribpuzosioriunmii aHasis, B3aeMomil Mix
ajmenpHUMU reHamMu? fKi € Tunu B3aeMoAil HeaJeIbHUX TeHiB?

ITounmHaroum 3 mepmux cupod OAOMAIITHIOBAHHSA TBAPDUH Ta BBEJEHHS B KYJIb-
Typy pocau (mpubdausuo 15 000 — 10 000 pokiB Tomy) JOAMHA IIOCTiHHO
HaMaraJjacs TOJITINUTH iXHi BiacTuBocTi. Boma HecBimomo pobmia Bubip Ha
KOPUCTH OCOOMH, SIKi MPUBAOJIIOBAJI CBOIMU HMEBHUMU AKOCTAMU, HAIIPUKJIAT
OPONYKTUBHIIINX, IOCTYIIOBO IOJIiIIIY-

oun iX. Taky ¢opmy 1000py HAZUBAIOTH s }';:" )
Hecgidomorw. Ils npumituBHA GOPMOIO ,_ﬂbj-_f‘-‘
ceJieKIii Oysia HalTPUBAJIIIIOW i cIpus- v | L}- '

J1a TMOAB] MEPIIMX NOPiA TBAPHH i coprin 1 = :»L{)‘

pOCJIMH, SIKi 3HAYHO BigpisHAmmCS Bin AN

BUXITHUX IpegKoBux dopm (Maa. 53.1). ..

Y nopaabioMy JIOAWHA moUaJia Ifije-
CIPAMOBAHO HOOMpPATU 0COOMH, AKi 3a10-
BOJIbHsAJNHU i1 moTpebu, TOOTO 3milicHIOBA- s
aa memoduuHuili 0006ip, HaMaraiouuch o
CBioMO BuBecTH HOBiI (hopMu opranis- o )
MiB. MeTtoguuumii n06ip € ycsidomieHorw y, ;/<;"/ f
cenexuyicero. s

Bu Bixe 3HaeTe, 10 OCHOBHUMU . oy
MeTOZaMM CeJeKI[ili € INTyYHUH ’ ’
mobip 1 ribpummsania. Ilpuzadaemo:
wmywHul 006ip mossArae y Bimbopi
JIIOANHOIO 0co0uH, o MarwTb noTpi6H] Maxn. 53.1. IlouaTKu AMKOPOCTOIL IIEH-
AJIA HEl BJIACTUBOCTL, 1 B IOAAJBIIOMY rpajgbHOAMEPUKAHCHKOI KyKypyzsu (1)
iXHbOMY pO3MHOKeHHi. Teopito mTydHO- Ta Cy4acHoro ribpmuauaoro copry (2)
ro no6opy obrpyaryBas Y. Hapsin. Bumi-
JISIOTH ABA THUIIM IITYYHOro HOOOPY: MAacoBUi Ta iHAMBiAyaJbHUN. 3a MACOB020
dobopy BimOMpaIOTh TPYNYy OCOOMH 3a KPUTEPiAMH, IO IiKaBJIATH JIOJUHY.
IlepeBaroro 1mboro mo6opy € #oro npocrora. OCHOBHUIT HENOJIK — OCOOWH AJisA
mobopy BimbuparoTh Juilie 3a (PeHOTHUIIOM 0e3 ypaxyBaHHsS T'€HOTHIIIB OCOOMH.
Ile 3HauHO CIIOBiJIBLHIOE CEJIEKI[IMHUI IIPOIIEC, CTBOPEHHSA UM IIOJIiNIIIeHHA COP-
TiB i mopix 3abupae GaraTo yacy (nomipkyiime yomy).
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LlikaBo 3Hamu

Mopogmn Ta copTu, BUBEOEHI MeTogamMu Tak
3BaHOI HApOOHOI cenekLii, CTBOptOBanMcs npo-
TArOM KiNbKOX NIOACBKMX MOKOMiHb Came 3aBAsKM
mMacoBomy pobopy. lNMpuknagom € Bigoma cipa
yKpaiHCbKa nopoda BenuKkoi poratoi Xygobw,
cTepurnizoBaHnx OUKIB AKOi Ha3MBalOTb BONaMu
(man. 53.2).

Y pasi indusidyanvrozo 0o6opy BUBYA-
IOTh CIIAJKOBi BJIAaCTUBOCTI OKpPEMOI TBapu-
HM YW POCJIWHU, OIiHIOIOTH BJIACTHUBOCTI
ixuix Hamazakis. Ile mae 3mory omiHmUTH AK
XapaKTep yCIaIKyBaHHS MIEeBHUX O3HAK,
TaK i BILIMB cepemoBUINA Ha iXHe (opmy-
BaHHdA. [HauBigyanbuuii nobip € HalOiIbII

LAt A R LR SRS RS R R AR R R R RE]

:@‘ cipa ykpaiHceka

Man. 53.2. Cipa ykpaimchbka mopojga
BeJIMKOI poraToi Xymo0u Ha IOIITOBii
Mapili YKpaiuu

TOYHUM iHCTPYMEHTOM [AJIA CTBO-

PEeHHS BiAODOBiZHMX TE€HOTHUIIIB y HPOIIeci cenekii.

CeseKIifinnii mpolec MOKHA iCTOTHO IIPUCKOPUTH 3a JOIIOMOTOI0 METOIiB
Cy4acHOI MOJIEKYJIAPHOI reHeTuKu. Tak, HUHI aKTMBHO PO3BUBAETHCA 000ip 3a
MONeKYAApHUMU mapkepamu (Maa. 53.3). Monekynaphi mapkepu — HeBeJIUKi
cermeutu [[HK, posmimeni mo6ausy rema (a6o rpymnu reHiB), 110 BU3HAYAIOTH
OaskaHi IJd cesyeKIlioHepa Oo3HaKM (HaIPUKJAI, CTiHKiCTh POCIWHU O IIEBHUX
mapasuTiB), AKi BiH mjaHye copMyBaTH y HOBOCTBOPEHOI'O COPTY. 3aBAAKU

CwmayHi, apomarTHi,
ypaxatrTbCs LWKiAHNKaMu

oy

= QQQQQ

MpicHi, cTinki
00 WKigHWKIB

@ Segh =
BupouysaHHs plochH, o4iKyBaHHSA
HaCTYMHOro BpoXato

ho :
[o6ip 3a beHoTMNOM

NPiCHICTb

S Davaeo
> Q‘ua% =
leHOTUNyBaHHA HacCiHWMH
¥HecrilikicTb CTilKiCTD
=

@
@a omart
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Maux. 53.3. ITopiBusaHHA 3BUuUaiiHol cemekirii (1) Ta cemekirii i3 sacTocyBaH-

mam [ITHK-mapkepiB (2). ¥ apyromy BUIIAAKy CceJIeKIIiOHeDP MOJKe BimiopaTu

POCIMHU-KaHIUAATY [JI MOLAJIBIIOL CeJIeKI[ifiHol poOOTH Ie O TOro, K
BOHU BUPOCTYTH i AaAYTh ypOsKait
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3aCTOCYBAaHHIO MapKepiB MOCJTiMKeHHs HeBeJMKOro ()parMeHTa TKAHUHU POC-
JVHU, SKY IJaHYIOTh BUKOPUCTOBYBATH B CeJIEKIiliHili poO0Ti, MOMKHA BCTaHO-
BUTH HasABHIiCThL a00 BimcyTHicTh r'eHa, IO IiKaBUTH CeJeKI[ioHepiB. ¥ pasi
nobopy s3a JJHK-mapkepamMu 3HauHO 306iJIBLIITYyETHCS HMOBipHiCTh BimibpaTu oco-
OMHU 3 IMOTPiIOHMMU I'eHOTUIIAMMU.

OcHOBHi THIIU cXpellyBaHb, SIKi BUKOPUCTOBYIOTh y celiekiii. IIpuzadaemo:
2ibpudusayin — MeTOZ CeJIeKIIii, 1110 moJIsArae B OTPUMAHHI opraHismiB 3 moTpi6-
HUMHU BJIACTHUBOCTAMHU 3a JOIOMOTOI0 CHCTEM CXpeIllyBaHb. BJausvkocnopionene
cxpewysant s, abo iHOpuouH2, BUKOPUCTOBYIOTH JJIA BUBEJEHHS Ta IIiATPUMAaHHSA
yucTux (y pasi caMosamuIeHHs YK caMo3alLIigHeHHA) abo iHOpenuux (Ipu cxpe-
ITyBaHHI 3 OAM3BKUMU POAMUYAMM) JiHiN (npuzadailme, 10 TaKke YHUCTA JiHis).
BinwmricTs copTiB pocanH i mopig TBapuMH € caMe TaKuMu Jidiamu. OgHax 0113b-
KOCIIOpiJHEeHe CXpellyBaHHsI MOXKe IPU3BECTU A0 3HMKEHHS KUTTE3IaTHOCTI Ta
MPOAYKTUBHOCTI B OCOOMH YHACJiJOK TpWUBAJOro iHOpUAWHTY (nomipkyiime
yomy). HesBaskarouu Ha 11ie, iHOpenHi JiHii 6araTbox nepexpecHO3anuJIbBHIX POC-
JIVH 1 IIepexXpecHOo3aILIifHNX TBApUH IIOTPiOHI B ceJeKIliiiHil poboTi.

Hecnopidnene cxpeuyseanns, abo aymobpudurz, IpOBOSATH MiX O0CcOOMHAMU
3 pisHHMX JiHIiH, 10 Jae 3MOry KOMOIHYBaTH ITiHHI O3HAKM PisHUX Iopin abo
copris. Kpim Toro, yHacaimok cxpelyBaHHsS MisK CO00I0 IIPEeACTABHUKIB PisHUX
Opia TBapuH, COPTiB pocauH abo iHOpesHMX JiHiM YacTo cIocTepiraroTh ABU-
e TeTepos3ucy.

?l Ilpuzadaemo: zemepo3uc, abo «ribpugHa cuiaar, — SBUIE, KOJU TiOpugn
TepIoro IOKOJiHHA 3a AeAKWMM O3HAKaMHU i BJIACTUBOCTAMHU (TIPOAYK-
TUBHICTh, KUTTE3NATHICTH, Maca TOIIO) IMepeBaKaloTh BUXimHI O6aThbKiBCHKi
(bopMu. EQ)eKT TeTepo3ucy IMUPOKO BUKOPUCTOBYIOTH Y ciTbchbKOMY rocmozap-
crBi. Tak, yci KoMepItiiiHi copTy KYKYpyI3u € I‘16pI/II[aMI/I TIePITIOT0 MOKOJIiHHS.
IIBuaki Temou pocTy KypuaT Opoiiaepis -
(maga. 53.4, 1) TaKoK HOB’sI3aHi 3 ABUIIEM
rereposucy (BoHH — riOpuau, OTpHUMAaHi 3a
JTOIIOMOT'OI0 CXpeIlyBaHHs pPisHuUX iHOpez-
HUX JiHi# M’sscHUX mopin Kypeii). B IacTu-
TYyTi CBHUHaApCTBa Ta arpoIIPOMUCJIOBOTO
BupobuuirrBa (M. ITosTaBa) cTBOpeHO uep-
BOHY O0iJIOMOSACY IOPOAY M’ACHUX CBUHEN
(man. 53.4, 2): y pasi cxpeniyBaHHa Kaba-
HiB 11iei mopomu 3i cBMHOMATKaMu OYIb-
AKUX IHIMKUX [opix imMoBipHiCTL edeKTy
rereposucy 3pocrtae a0 15 %. I'ereposuc
MOBHOIO MIipOI0 MPOABIAETHCA JUIIE Y
riOpuZiB mepIroro IOKOJiHHSA. ¥ HACTyI-
HUX TOKOJIIHHAX Ioro edeKT 3racae (nomip-
Kyiime 4omy).

Cepisa 360pomHux cxpewysanv — TiOpu-
OV TIepIIoro Ta HACTYIHUX TOKOJiHb
HAI[a/KiB, 110 MAalOTh MOTPIGHY OBHAKY, \ay. 53.4. Ssume reteposucy B ce-
CXpPemyroTb 3 OOHIEID 3 0aTbKiBCHbKHUX JIeKITil TBapuH: 1 - 6p0f/'UIep — Ipu-
¢dopM. 3aBIAKK IOMY B KOMKHOMY Ha- KJajx edeKTy rereposucy (IiBopyd)
CTYIIHOMY IOKOJiHHI B TeHOTHMmi riOpma- Ta KypPUaTKO BUXiZHOI M’ACHOL IIo-
HUX 0COBWH fiefiai GibIre KOHIeHTpYioTs- POAY (IpaBopyw); 2 — uepsomy 6io-

. . . o e IIoAcy mopony M ACHUX CBUHEN
ca OakaHi s cesieKIlioHepiB I'eHuW ommiel

. D BHKOPHMCTOBYIOTh [JJd OTPpHMaHHA
8 6aTPKiBCBKUX JIiHIM. reteposucHuX (GopM CBUHEf
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Maxn. 53.5. Ilpukaagu MiKBUAOBUX riOpuaiB pociauH i TBapuH: 1 — TpuTukKage —
IITYYHO CTBOPEHUH TiOpua MisK IIITEHUIEI0 Ta KUTOM; 2 — MYJ; 3 — Hap

Biddanena (minceudosa) 2iopudusayis — CXpeluryBaHHA MiXK IpeACcTaBHUKA-
MU PisHUX BUAIB ab0 pisHMX pomiB. ¥ pesyabTaTi Takoi riopmamsarii mosxHa
OTpUMATHU OCOOMH, AKi MOEIHYIOTh KOPUCHI AJIA JIIOAUHY O3HAKM Pi3HUX BUIIiB.
Hanpukaan, TpuTukaje — IITYYHO CTBOPEHUU ridpup IIeHUIN Ta :Kuta (MaJl.
53.5, 1) — mae BHUIIly MOPO30OCTifKicTh, HisK BUXigHi Buau, cTifiKicTs H0 XBOpOO,
Oinbimit ymict 6inKiB y HacimmHax. 3maBHa BigomMuiil riopua KoO6uaIm Ta Biciro-
Ka — mya (maJj. 53.5, 2), AKU BigpisHAeTbCA Biff 6aTbKiBCbKUX BUAIB 0iJIBIIOIO
BUTPUBAJIICTIO, MiIlIHOIO KOHCTUTYI[i€I0 Ta OiJBIIIOI0 TPUBAJICTIO :KUTTA. CHUIb-
HIiITIMU Ta BUTPUBAJIIIINMY € HapXU — Ti6PUIM MEPIIOTo MOKOJIHHA MiK OmHO-
ropbum i gBoropbum BepOJsomamu (MaJj. 53.5, 3).

3mificHIolOUN BiggaJieHy TiOpuamsalliio, ceJIeKI[iOHEp MOKe CTHUKaTUCSI 3
TAaKUMU IpOOJIeMaMu: CKJIAAOHiCMb OMPUMAHHA Mixeudosux 2ibpudie uepes
ixn10 Oionoziuny HecymicHicmb (pisHa OyZ0Ba cTaTeBUX OpraHiB, 3arubesb cra-
TeBUX KJITHH JO YU MicJAA 3aIlIifHEeHHHA, YCKJIAJHEHHA IOy SUTOTH 4Yepes
pisHY KiJmbKicTh XpoMocoM 6aThKiBCBKMX BHUIIB TOIIO0); Oe3IIigHICTH OTpUMAa-
HUX TiopumpiB (nomipryiime domy).

Iaxonu BmaeTnhca oTpuMaTru cTabijbHi miaomroui mimkBumosi riopumu. Cepen
pocyuH — Iie M’aKa mnmneHund (€ HacaigkoMm riopuausaiii Tprox Buais). Cepen
TBapuH — OicTep — mJaomioumil Tiopma Misk 6isyroio Ta crepasamio (Mai. 53.6,
1). IInogrourMu MOMKYThH OYTH TAaKOK i MisKBMAOBI ri6puau cBificbKMX TBapuH
3 ixpiMu gukmMum popuuamu. Tak, y pesysbTaTi cXpellyBaHHSA TOHKOPYHHUX
oBellb 3 MydJioHoM (f10r0 BBaYKAIOTh HAKOJIMIKYUM POAUUYEM CBIiHICBKHX OBEIlb)
0yJI0 CTBOPEHO IOPOAY ripchbkuii mepuuoc (Maa. 53.6, 2).

--\'r"_“"q‘-&:é—— )
W o
iy e

Man. 53.6. Ilmomroui

MiXBUIOBI ribpumu:

1 — Gicrep; 2 — rip-
CBbKHUH MEepUHOC

Knro4yoei mepmiHu ma noHsmmsi

WTy4Hu gobip, ribpmansadis, reteposuc.

lMepesipTe 3A006yTi 3HAOHHS 1.Y Yomy nonsrae LITYYHUI p,o6ip? 2. Yum macoswmit

WTYYHUn obip Bigpi3HAETbCS Big iHAMBIQYyanbHO-
ro? 3. Y yomy nonsarae nepesara gobopy 3a MonekynsapHuMmn mapkepamm? 4. Aki OCHOBHI
TUNU cXpelLlyBaHb BUKOPUCTOBYIOTb Y cenekuii? 5. Y yomy nonsrae npuynHa HennigHocCTi
BigOaneHux ribpugis?
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nOMlpKYMTe Ak MOXXHa nogonaTu HennigHicTb Yy BlgoaneHux FI6pI/ILI,IB TBAPWUH ¢

BukopuctoByto4M 3HaHHS 3 reHeTUKN, OTpMMaHi B Kypci 6io-
Teopue 3aBAGHHS norii 9-10 knacis, 06rpyHTYynTE NpnumHM iHGpeaHoi genpecii

Ta BUHUKHEHHA retepo3ncy.

§54. CEAEKLIQ OPTAHI3MIB: Y MOLUYKAX FEHETUMHOTO
PiISBHOMAHITTS

Ilpuzadaiime, 110 Take reHeTUYHe pisHOMaHITTA. SIK OIiHIOITH reHEeTHUUYHY Di3HO-
pinuicTs (rereporenuicts) monynasanii? Illo Take remeruuHi mapkepu?

Bu B:xe 3HaeTe, 110 reHeTHYHA Pi3HOMAaHITHICTH, a00 reTepPOreHHIiCTh, COPTY
pocyimH abo TOPOAMW TBAapWH HUIKYA IIOPIiBHAHO 3 IPUPOAHUMU (nomiprkyiime
yomy). Uepes e KOKHUM cOpT abdo mopojga MaloTh VHiKaJabHUIT Habip BapiauTiB
nocaigoBHocTeit JTHK (momiMopHUX MOJEKYIAPHUX MapkKepiB). (3asdanHs:
BUKOPHCTOBYIOUM iHTEepHET-AKepesia, 3HaUAiTh iH(popmario npo merox THEK
(iHrepUPUHTUHTY (CBOEPITHUX «BiAOMTKIB MaJBIiB»).

OCHOBHUI MeTO[ CeJIeKI[il — IITYYHUN q00ip — BUABJAECTHCA Hee(PpeKTUBHUM
y TeHeTHUYHO OJHOPiAHMX monyadaniax. Tomy maa ycmimniuaoi po6oTu celeKIliome-
paM moTpibHe reHeTUYHE Pi3HOMAHITTS BUXiITHOTO Marepi-
asy. VYUeHHs PO 3HAUYEHHA BUXIJHOTO MaTepiany s
3mificHeHHsT e()eKTHBHOI cesieKI[ii po3po0uB BCECBITHHOBI-
momMuii reHetuk i ceisekiiomep M.I. BaBunos (man. 54.1).
Bin TaKo0:k cTBOpPUB IepIUii y CBiTi «0aHK reHiB» — KOJIEK-
IIif0 HACiHHA KYJbTYPHHX POCJHH Ta iXHIX TUKOPOCIUX
poxuuis. Ilix yac ekcrenuiriti mo BCbOMY CBIiTYy, aHaJIi3yI0-
uyyu MaTepiajgu mpo cBiTOBi pocauuHiI pecypcu, M.I. BaBu-
JIOB BCTAHOBUB ( reorpadiuHux yenmpié noxodicenHs
KyavmypHux pocaun (ZuB. Tabu. 54.1; man. 54.2), gme k/
criocTepiraroTh HalibGiabITy BUIOBY I COPTOBY PisHOMAaHIT- % /
HIiCTh AK KYJBTYPHUX POCJNH, TaK 1 IXHIX AUKOPOCIUX . :
¢dopm. I1i menTpu reorpacdiuHo YiTKO BiAHOBiZaIOTH IIeH- Max. 54.1. Mukoia

TpaM JaBHiX HuBijisaIiii. IsanoBuu Basuios
(1887-1943)

LlikaBo 3Hamu

3 pO3BUTKOM METOAIB MOMEKYIAPHOI reHETUKM | HOBMX MigX0AiB 4O BU3HAYEHHS reHe-
TUYHOI reTeporeHHOCTi MaTepiany Ans cenekuii NocTano NMTaHHs Woao nepernsay Kinb-
KOCTi LIeHTPIB NOXOMKEHHSA KYNbTYPHUX POCNWH. Hanpuknapg, aesiki BYeHi BBaxaroTb, WO
MiBaeHHOa3iCbKMI TPONIYHWI LeHTp Tpeba po3ainuTu Ha Tpu. [ponoHyTh AoaaTty Wwe
OAVH UeHTp — ABCTpanincbknin, 3Bigky NilnmM eBKaninT, KiBi, HOBO3eNaHACHKI WNNHAT i
NbOH.

Tabnuys 54.1
LEHTPU NOXOAXEHHA KYNbTYPHUX POCJINH (3A M.l. BABUITOBUM)

LieHTpY noxoaXeHHs PosTtawyBaHHsA KynbTypHi pocnuHu

TponiyHa IHAig, IHgokmuTan, Pwuc, LykpoBa TPOCTUHA, LMTPYCOBI,

MiBAeHHOASINCEKNN ocTpoBwu lNiBaeHHO-Cxia- HaknaxaHu, oripok Ta iH. (33 %

TpOMiYyHWI

HoT Asii KYNbTYPHMUX POCIINH)

LleHTpanbHui i CxigHni Cos, npoco, Yan, rpeyka, crnvea,
CxigHoasincekui Kutan, AnoHis, Kopes, BULWHSA, A6nyHA Ta iH. (20 % KynbTyp-

TarBaHb HUX POCINH)
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LleHTpu NnoxXoAaXeHHA

[iBoeHHO-
3axigHoasicbkui

Cepea3eMHOMOPChKUI

AbGiccuHCbKui

LleHTpanbHoamepukaH-
CbKun

[MiBaeHHOamMepurKaHCbKUn
(AHAINCbKMIA)

PosTawyBaHHA

Mana Asis, CepegHs Asis,

IpaH, AdraHicTaH,
MNiBoeHHo-3axigHa IHais

KpaiHu, po3taiwoBaHi no
y3bepexokio Cepensem-
Horo mopsi

AbBiccuHCbKe Harip’s B
Adbpuui

MNiBoeHHa Mekcuka

3axigHe y3bepexxs
MiBoeHHOT AMepukun

lNpodoexeHHs mabnuyi

KynbTypHi pocnuHmn

MweHunusa, xmuto, 6060BiI KyNbLTYPHU,
NbOH, KOHOMNI, pina, YaCHUK, BUHO-
rpag Ta iH. (14 % KynbTYpHUX POCIUH)

KanycTa, LyKkpoBi 6ypsikn, MacnuvHu,
KOHIOLWWMHA Ta iH. (11 % KynbTypHUX
POCHVH)

TBepaa nweHuys, S4MiHb, KaBoBe
aepeBo, 6aHaHuW, copro Ta iH.
(4 % KyNbTYPHUX POCMMH)

Kykypyasa, kakao, rapbys, TIOTIOH,
6aBoBHUK Ta iH. (10 % KynbTypHUX
POCHVH)

KapTtonns, nomigop, XiHHe aepeso,
aHaHac, apaxic Ta iH. (8 % KynbTypHUX
POCNUH)

Maan. 54.2. PosramryBaHHS IEHTPIB MOXOAKEHHA KYJIbTYPHUX POCJINH
I — IliBmennoasiticbkkuii Tponiunwmit; II — Cxiguoasiticekuit; III — IliBgerno-3aximmo-
asivicekuii; IV — CepensemHoMOpebKMit; V — AbGicCuHCBKUIIL;
VI — lenrpansHoamepukancbkuit; VII — IliBmenHoaMepuKauchbKui (AHIiChbKMIT)

BusHauenHs IeHTPiB MMOXOAKEHHS JOMAIIHIX TBapuH (IIEHTPiB OJOMAIITHIO-
BaHHS) — HaJCKJAaAHA 3amada. Amke OiJbIIicTh npeaRiB Cy4YacHUX BHUJIB CBiii-
CBKMX TBAPUH YK€ BHMEDJIH. Ho Toro & oxmi i Ti cami BuAM TBApWUH OJOMATII-
HIOBAJIM He3aJIesKHO y pisHmx periomax. Taxkosk mijg uac mepecesieHHsS HapOIiB

CBiMiCBHKi TBapuHu,

AK1 MirpyBaJam pasoM 3 JIOIbMU, IIPUCTOCOBYBAJIMCA IO

HOBUX YMOB, CXPEITyBaJHCA 3 MICIeBUMHU AUKUMHU POAUUYAMU, BUIO3MiHIOBa-
aucs. Ha choromgHi BUAIAAIOTE ITiCTH OCHOBHUX ITEHTPIB OJOMAIIIHIOBAHHS TBa-
puH, SKi TAKOK BifIOBiZalOTh IIeHTpaM AaBHiX IuBiJjisaiiii (guB. Tada. 54.2;

maJ. 54.3).
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Tabnuys 54.2

OCHOBHI ULEHTPU OOOMALUHIOBAHHA TBAPUH

LleHTpy ogoMaluHIOBaHHA

Kntancbko-manancbkum

IHAincbknn

MiBoeHHo-3axigHoasin-
CbKui

Cepen3eMHOMOPCHKUI

AHAINCbKNN

AdpukaHCcbknn

PosTawyBaHHA

B’etHam, Jlaoc, Kamnyuis,
Tainang, Teputopis
CxigHoro KuTtato

IHAaig, MMiBHIYHMI Makuc-
TaH, bipma, Henan

MiBHIYHUA cxig TypeydnHu,
niBHiYHMM cxig Cupii, IpaH,
Ipak, KaBkas, AdpraHictaH

Y3bepexxa CepeaseMHo-
ro Mops, NiBHIYHUI cXig
IcnaHii, niBgeHHMn cxig,
®paHuii, Itanis, Weenua-
pisi, Bankanu, Mpeduis,
An6aHis, niBAeHHWI 3axig
Cwupii, lopgaHis, €runet

MiBHIYHI AHaWN, MNiBOeHHa
Awmepuka, Exksagop, lNepy,
niBgeHHun 3axig bonisii

MiBHiYHO-CxigHa Adpuka

CBiNCbKi TBapuHM

CBWHS, KypKa, Kayka, KUTancbKumn
rycak, LLIOBKOBMYHWI LLOBKONPSA,
ny6oBun LWoBKonpsa, MegoHoCHa
©6a>xona, 3onota pubka, cobaka

3eby, rasn, 6aniicbka xygoba,
Oy¥Bin, asiaTcbknii NaBWY, KypKa,
iHOiMCcbKa Kilwka, cobaka, mefo-
HOCHa b6)kona

Benvka porata xygo6a, kiHb
CXiAHOro TMMy, BiBLS, KO3a,
CBUWHS, ogHoropbuin Bepbntog,
rony6, 64xona

Benvka porata xygo6a, KiHb
3axigHoro Tuny, BiBLS, KO3a,
CBUHI, Kayka, rycak HinbCbKuw,
aHTunona, rasenb, KpOnuku,
KilLKa Ta iH.

Jlama, anbnaka, MyckaTHa Kauka,
MOpPCbKa CBMHKA, iHANYKa

CTtpayc, uecapku, Kiwka, cobaka,
ocen, CBMHSA

Mau. 54.3. OcHOBHi ocepefKu OLOMAIIHIOBAHHS CBiICBKUX TBApPUH
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3po3yMijio, II0 IMEHTPU IIOXOIKEeH-
HA KYJbBTYPDHUX DPOCJHUH Ta OJOMAIII-
HIOBaHHA CBiMICBKMX TBapWH TOTOYKHi
IeHTPaM T'e€HEeTUYHOI T'eTepPOTeHHOCTI,
3 AKUX MOYKHA OTPUMYBATU DPisHOMA-
HITHUN TeHeTHYHUN Marepiayg a4
ceqeknii (masa. 54.4). Kpim Toro, Ak
sasHauyaB M.I. BaBusioB, 3HaHHA IIPO
IEeHTPU IIOXOAKE€HHA [AOMAIIIHiX TBa-
pPUH 1 KyJABTYPHUX POCJWH, IXHBOL
eBOJIIOIi] JAI0Th MOMKJUBICTH ypaxy-
BaTU OCHOBHi MOMEHTH IIbOT'O IIPOIECY
Man. 54.4. PismomamiTHicTs, miBAEHHO- miff 4Yac [pPOBENEHHS CeJEeKIiHHOI

aMepUKaHCBKMX COpTiB Kapromai (3a- o i
80anHsA: TIOPiBHANTE 3 NOIIMPEHUMN PoGOTH B HOBUX EKOJOrO-KJiMaThd

MicIleBUMM copTaMy 3 Hamux marasuais HHUX, BUPOOHMYMX yMOBax. Bukropuc-
a60 pUHKiB) TOBYIOUM B3HAHHA 0Opo (opMyBaHHA

MiHHUX KOPHMCHUX O3HAK KYJIbTYPHUX
POCJMH i CBIiiCBKMX TBAapUH y MHUHYJIOMY, CEJIEKI[IOHepHr B HAIII Yac PO3pPOo0JIs-
I0OTh KOHKPETHI IPpuioMUy CTBOPEHHS Ta BAOCKOHAJIEHHS IIOPiZ i copTiB.

Knroyoei mepmiHu ma noHssmms

LEeHTPU NOXO4XEeHHA KyINnbTYPHUX POCIUH, LEHTPU OQOMalUHIOBaHHA TBApPUH.

1. YoMy micueBi COpTU KYNbTYPHUX POCMNH MaloTb
HW3bKY MIDDKCOPTOBY TFE€HETUYHY reTepPOreHHICTb?
2. 5AKi BM 3Ha€eTe LEHTPU NOXOOXKEHHS KyNbTYPHUX POCMNH? 3. 3a SsKUMM KpUTEPIAMW MOX-
Ha BU3Ha4nUTW, LLO NeBHa TEPUTOPIA € LEHTPOM MOXOOXXEeHHS Skorockb Buay? 4. Bukopuc-
TOBYtOUM Tabnuuto 54.1, Ha3BiTb KYNbTYPHI PpOCNUHK, 3aBe3eHi 3 HoBoro CBiTy, siki BUpoO-
LWYyoTb B YKpaiHi. 5. Y yomy nonsratoTb NpobriemMmn BCTaHOBNEHHSA LEHTPIB 04OMaLLUHEHHS
TBapuH? 6. AKke NpakTUYHE 3Ha4YEeHHS BUABMNEHHS LEHTPIB NOXOXKEHHS CBINCLKUX TBapWH
i KYNbTYPHUX POCITMH?

lNepesipre 3A06yTi 3HQHHS

£k 3a 4ONOMOrot MONEKYNSAPHUX MapKepiB MOXHa BCTAHOBUTH, SAKi
reHeTUYHi NiHiT 6ynu BUKOPWUCTaHI ANs cenekuii NeBHOro CopTy uun
nopogn?

lMomipkyvite

§55. 3BIABLUEHHS FEHETUYHOTO Pi3HOMAHITTS MiA YAC
CEAEKLIMHOI POBOTU

Ilpuzadaiime, 0 Take KoMGiHATHBHA Ta MyTaliiina MiHauBicTs. SIKi € THIU cXpe-
myBaub oprauismiB? fKi cxpelyBaHHA HaJIeKaTh M0 CIOPiAHEHMX i HecmopimHeHmX?
IITo Take cmouTanHi MyTaiii?

BHeceHHsA mOZATKOBOI reHETMYHOI Pi3HOMAHITHOCTI y BUXIOZHUN CeJIEeKIIii-
HU¥ Marepias — HeoOXimHME eTan Oyab-AKOI ceJIeKIiiHOI poboTu (nomiprkyiime
yomy). PosB’sizaTu 110 3amauy MOKHA KiJbKoMa cIoco0aMu.

36invuleHHA KOMOIHAMUGHOL MiHAUGOCMI 34 PAXYHOK HeCcnopidHeH0z0
cxpeuwyéannsa. 3a HasIBHOCTI pisHOMaHITHOIO BUXiJHOTO cejleKIlifiHOrO MaTepi-
aJly reHeTUYHY Pi3HOMaHITHICTb IOPi/J i COPTiB MOKHA 301/IBIIUTH, IPOBOAAYN
HecIopigHeHi cxpemiyBaHHA (AyTOPUAMHT). IX 3aCTOCOBYIOTH [AJis BHECEHHS
HOBHUX BapiaHTiB IIO€QHAHDL aJIEJILHUX T'eHiB i 1060py 3a HOBHUMH KOMOiHAIiAMM
o3HaK. A cemekIiiiHOl po6OTU BesinuesHe 3SHAUCHHS Ma€ 3aJlyUyeHHS He TiJb-
KM MicIleBUX, ajie ii 3aBe3eHuX copTiB (MaJj. 55.1).
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Maxn. 55.1. Kowmepriiiai amepukaHCBHKi Maan. 55.2. T'i6pup cBificbkoi cBuHI Ta
COPTH KYKYPYI3U, fAKi BUPOIIYIOTHL B IuKoi (kabaHa)
Vkpaini: oaxakancbka uyepBoHa (1),

TOMIICOH Ipoidik (2)

3anywenna axk e6uxidnozo mamepiany Ouxux poduuié copmié pocauH i
nopid meapun. [Juki Bugy 3a3Buyail Kpaiie IPUCTOCOBAHI 10 YMOB IIPOYKMBAH-
Hs, CTiMKIiIIi 10 HeCHPUATINBUX BILJIUBIB i XxBopo6. Hanpukaan, riopuau KyJib-
TYPHUX COPTiB KAPTOILJIi 3 TUKNMU BUJAAMU CTIiHKiNIi 10 KOJOPaAChKOro *KyKa,
HEMAaTo/, TPUOKOBUX XBOPOO, € CKOPOCTUTIMMHU, Kpallle BUTPUMYIOTh HUSBKY
TEMIIEPATYPY, MOKYTH AaBaTW Bpo:kall ABiui Ha pik. [lomynapHumuy € moponum
CBHUHEH, OTpUMaHi B pe3yJIbTaTi cXpellyBaHHA JOMAIIHLOI CBMHI i quKoi (MaJI.
55.2). OrpuMmaHni ri6puay MIBUAINE ITPUCTOCOBYIOTHCA M0 Pi3HUX YMOB JKUTTS.

IHowyx mymauyii, aki yikxaeramov cenexyionepie, ma excnepumeHmanb-
Hull mymazenes. Y pesysbTari MyTaniil yTBOpIOIOTHCS HOBi BapiaHTH reHiB Ta
03HaK, AKi MOXKYTb OyTH KOpUCHUMHU AJs jgoguau. Ha ocHoBi miTyuHoro mo6o-
Py CIOHTAaHHWMX MYTaIlifi BAajJocsS OTpPUMAaTH OaraTo HOBUX COPTiB POCJHWH i
mopix TBapuH (MaJj. 55.3). BiabmricTs MmyTalriii, AKi KOHTPOJIIOIOTH KOPUCHI AJISA
JIIOIVHU O3HAKW, Y IPUPOAL MaloTh HeratuBHui# ederrt. Hanpukman, myrarmisa,
0 3YMOBJIOE IIJIATUHOBE 3a0apBJEHHA XyTpa y JUCUIL (Ay’Ke IiHHA AJIA
JIOAWHN), Y TOMO3UTOTHOMY CTAHi € JieTaJIbHOIO.

YacroTa BUHUKHEHHS CIOHTAHHUX MYTAaIlill yKe HU3bKa, TOMY BUSBUTH 1X
cryanuo (nomipkyiime yomy). Ha mouarky XX cropiuud Gysio BiZKpuTO MyTa-
reHHi aKTOpU, AKi 306iabITyI0OTh YacToTy MyTaliii. ¥ 20—30-x pokax XX cTo-
pivusa BiTumsHaHI reHeTukn A.O. Canerin i JI.M. [lenone Briepiie BUKOPUCTAIN
ioHiBylOUe BUIIPOMiHIOBAaHHA IJIA OTPUMAHHSA I[IHHMX MYTaHTHUX (opm mIie-

Maxn. 55.3. MyrauTHi opmMu, Ha OCHOBI AKMX BUBEJM HOBi mopomu Ta coptu: 1 —

Takca, 2 — IJIATUHOBA JIUCHUILA, 3 — KOPOTKOCTe0I0Ba IIIeHuI A copty MipoHiBchka 61

(3a80aHHA: 3 HOTIOMOTOI0 BUMTEJNHKM ab00 BUMTEess 3HAHAITH i mpoamasisyiiTe marepi-
aJIi IIPO CTBOPEHHA 3raJaHUX IIOPiJ i copTiB)
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Mau. 55.4. Bigkpusaui ximiunoro myrare- Maux. 55.5. Bomogumup Bacuibo-

Hesy: 1 — BugaTHU# yueHHi-remeTux Mocumn Buu Moprys (mapox. 1938 p.),
Ab6pamoBuu Pamomopt (1912-1990; mapo- akagemik HAH Vxkpaiuu, nupex-
nuBcaA B M. YepHiriB); 2 — Bigoma Gpuran- Top ImcTuryTty (isiosorii pocauH
cbKka yueHa-reHetuk IIlapaorta Ayepbax i reneruku HAH Vkpainu, repoit
(1899-1994) Ykpainu

Humi. IxHi mpami 3amouaTKyBaJM 3acCTOCYBAaHHA pafiamiifHOro eKClepruMeH-
TaJbLHOTO MyTareHeay B cejiekirii pocaus. Ilicasa Bigkpurta M.A. Panomoprom
ra III. Ayepbax (man. 55.4, 1, 2) ximiuHOro MyTareHesy mOYajioCsi aKTHBHE
BUKOPHCTAHHS B CeJEKI[ii XiMiuHMX peuoBMH, AKi 30iJbIIYIOTH YaCTOTH MyTa-
i y gecaTku i coTHi pasiB. Ha ocHOBi XiMmiuHOro MyTareHesy cTBOpeHO 6araTo
COPTiB KapToOIJIi, TIOTIOHY, IIOMi/IOPiB, IIEPI[I0 Ta iHIMUX KYJIBTYP.

B Vkpaini HampsaM MyTaIiiiHOl CeJIeKIii aKTHBHO DO3BUBAE aKaAEMiK
B.B. Mopryu (MaJj. 55.5). Momy HaJIe;KUTh IPiOPUTET Y BCTAHOBJIEHHI MyTaIliii-
HOI mii HMBKM XiMiUHMX peuoBUH i (hiBMUHUX UMHHUKIB, 30KpeMa, UMHHUKIB
HaBKOJUIITHHOT'O CEPelOBUINA. BUKOPUCTOBYIOUN €KCIEPUMEHTAJBHUN MyTare-
He3, B.B. Moprys orpuMaB BeJUKY KiJbKIiCTh BHCOKONPOAYKTUBHUX COPTIB i
JiHIA OIIeHuIll Ta KYKypyAsu.

LlikaBo 3Hamu

MprYnHOK 30iNblIEHHA TEHEeTUYHOI pi3HOMaHIT-
HOCTi MOXe OyTuK HaBiTb CaM NPoLIEC OAOMALLHEHHS YN
ribpmamsadii. Tak, BigOMUIA TeHETUK i cenekuioHep
[.K. Benses 3BepHyB yBary Ha Te, LWO Nig Yac ogomMalu-
HEHHS Nucuub 3ABNAETLCA BenvKa KiNbKiCTb HOBUX
BapiaHTiB O3HaK, He npuTamaHHuUX OocobuHam y npu-
pogi. Y aeskux ribpmaHmx dopm nwieHuLi cnocrepira- ;
I0Tb 36iMnblUeHHA PiBHA reHHUX MyTauin Ta abepauin ) - AT
xpomocoM. MNopaibHi asuwa, aki b. Mak-Knintok (man. : L)

55.6) Ha3Bana «reHOMHUM CTPECOM», MOXHA MOSICHATN  Mayn. 55.6. Bap6apa Maxk-
abo aktuBauielo MOGINTbHUX enemeHTiB reHoma (Mpu-  Kiiarok (1902-1992) — amepu-
eadalime, WO Le Take), abo enireHeTUYHUMMN 3MIHAMW  KaHCBbKA BUYeHA B Trajysi Iu-
reHoma (mpueadalime, WO Take enireHeTM4YHa cnagko- TOreHeTHWKH, Jjaypearka HoGe-

BiCTb). sgiBcpkol mpewmil 3 ¢isiosorii #
. . MEeIUIUHN 34 BITZKPUTTA MO-
Myranifinuii nmporec HeKepOBaHU, TOMY AY- 0iJIbHIX eJIEMEHTiB reHoMa

JKe Ba’sKKO mepenbauuTH, AKi 38 MyTamiit 6yayTh
KOPUCHUMM IJIsI CEeJIEKI[ifiHOl poboTH, AKi 3 HMX MOYKHA 3HAWTH y BUXiIZHOMY
ceJIeKIilTHOMY Marepiaji, a SKi — oTpuMaTH eKCIepHuMeHTaJbHO, i Y1 MOXKHa
B3araJjii oTpuMaTH TaKUM YMHOM Oa’KaHi HOBi O3HAKHU.

Y mpomMy ceHCi BeJMKe 3HAUEHHS AJISA CeJeKIlil Mae 3aKOH rOMOJIOTiYHHX
pAniB cmagKoBOi MiHJIMBOCTI, AKui BigkpuB M.I. BaBusios. 3rigHo 3 HUM 2eHe-
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Maux. 55.7. Pagu cmagkoBoi MiHJIMBOCTI NMucTkoBuin  BinokayaHHuii  YepBoHoKauaH-

Yy OpeACTaBHUKIB PiBHUX BUIIB POCIUH: copT copt HWUIA copT

1 — ganyctu (pomgmua Kamycrami); 2 — i ; :

pinu (pommua Kamycrtaui); 3 — camary- VT ' Y

aatyky (pomuua AtifictpoBi). 'osmoBKoBi £ o

coOpTH pinmm BimoMi HaM SAK IeKiHCbKa 1 s g
Kamycra ——

muuHno 6au3vki eudu i podu xapak-
mepusyrmuvcs nodiOHuUMuU padamu
cnadKosol MiHAUB0CMI 3 MAKOW NpPa-

BUJIbHICMI0, W0, BUBYUBUWLU PAO (opm 2 |

Yy mexcax 00H0z0 8udy abo pody, moxic- —

Ha nepedbauumu HAABHicMb Gopm 3 % -

nodioHum noeOHAHHAM O3HAK Y Me- i f; 'Z
. . __.~;' i T

aeax 6ausvkux eudie abo podie. Too- 3 NS w

TO y IPeACTaBHUKIB GJM3bKUX BUIIB -
i pomiB y cHopifHeHMX TeHaX BUHU-
KalooTh OJHAKOBI MyTallii, i AKIo Mmu 6aummo GakaHy O3HAKY cepejll IIPeJCcTaB-
HUKiB OJHOTO BHUAY, TO 3 BEJIHKOIO HMOBIpPHICTIO MOKHa OUiKyBaTu HOSBY abo
OTPpUMATH MYTAaHTHY (GopMy i3 ITi€to 03HAKOI0 y IPeACTaBHUKIB iHIIIOTO BUAY a60
poxny (man. 55.7) (nomipkyiime domy).

3aKOH IOMOJIOTIUHMX PSAAIB CIaJAKOBOI MiHJMBOCTI € yHiBepcaJbHUM OJIs
Bcix opranismiB. BuBUMBIIIHM CIIAAKOBY MiHJIMBICTH OJM3BKUX BUIIB, CEJIEKIIiO-
HEpU IJIaHYIOTh POOOTY 3i CTBOPEHHSI HOBUX COPTiB POCJIMH i IOpix TBapwH i3
3a3gaJierigpb 3amJIaHOBAHUMHU CIIAJKOBUMU O3HAKaMMU.

Knroyoei mepmiHu ma noHsmmsi

cnajKoBa MIHMMBICTb, EKCNEPUMEHTarNIbHUI MyTareHes, 3aKkoH roMOSIOriYHUX PAAiB cnaga-
KOBOI MiHNMMBOCTI.

lMepesipTe 3A006yTi 3HAHHS 1. Yomy Ans cenekuiiHoi poboTK KOPUCHO 3any4ya-
Tn 3aBe3eHi copTn? 2. MNMoACHITb 3Ha4YeHHs ekcnepu-

MeHTanbLHOro MyTareHedy ans cenekuii. 3. ChopmynonTe 3akOH FOMONONYHUX PAAiIB
CMaaKoBOi MIHMMBOCTI. £ke NOro NpakTU4HE 3aCTOCYBaHHSA B CENeKL,ii?

1. YoMy ekcnepuMeHTanbHUn MyTareHe3 He BUKOPUCTOBYHOTb A NS
cenekuii TBapuH? 2. AK MOXHa 3acTocyBaTh 3aKOH FOMOJIOTIYHNX
psagiB cnagkoBOi MIHAMBOCTI y cUCTEMATUL OpraHiamiB?

Momipkynte

§56. OCOBAUBOCTI CEAEKLIT POCAWH i TBAPUH

IIpuzadaiime tunu cxpeiyBaHb y cenaekiii. Illo Take ransoigia, nosinmoinia, mo-
mupiramitina minausicts? IIlo Take mapreHoreHes i KJIOHYBaHHS OpraHisMiB?

KynbrypHi pocinan yacTo MaioTh KOPOTKUM MKUTTEBUI IIUKJI i BUCOKY ILIO-
II0YiCTh, 1110 POOUTH iX 3PYUHUMHU OO6’€KTaMMU MJIS CEeJeKIIii.

OcobausocTi cesekiii pocans 0a3ylOThCA HA TOMY, III0 0araTo BUAIB 3JaTHI
IO caMO3aNuJeHHS Ta BereTaTHBHOIO PO3MHOKEHHSA. Pi3HUIA B ceJIeKIIifHil
po6oTi i3 caMo3amMIBPHUMH Ta IEPEXPECHO3ANMUJILHUMY BUAAMU POCJUH TIPO-
SABJIAETHCA BiKE HA NEePBUHHUX emanax iXHbOI ceJeKIii.

ITicna imguBigyaabH oro oOOPY AJIS CAMO3AMUJIBHUX POCJNH IIOTPiOHO IIPO-
BOAUTH CXPEIyBaHHS Mi’K IpeacTaBHUKAMH! PisHUX JiHiH, 1100 oTpuMaTu
MiskIiHiMHI riopuan. g 1Ib0Tr0 BUKOPHCTOBYIOTH IITyUYHE TIepexXpecHe 3allu-
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JIEHHA Mi’K PpoOCJIMHaMHu, TexHiKa
SAKOr0 3aJIe}KUTh BiJi KOHKPETHOT'O
BUAY pocauumu (May. 56.1).

A mepexpecHO3AMUJIBHUX POC-
JIMH CIOYaTKy NOTPiOHO OTpUMaTu
yucti JgiHii. [Iaa ogHOZOMHUX pOC-
JIMH 3aCTOCOBYIOTH IIITyYHE CaMO3a-
nuJieHHA (HAaOpUKJIAL, y KYKYPYA3u)
abo0 HH3KY OJM3bKOCIOPiZHEHUX
CXpelyBaHb # OTPUMYIOThH iHOpemHi
Jinii (xomomui). ¥ momaJjbIIoMy ITi
JiHil BUKOPHUCTOBYIOTH HIJISI OTPU-
Maun. 56.1. CxpemiyBaHHA pPisHUX JiHil MaHH FeTePOSUCHUX rifpuAis.

nmeHuri (A POCIMHA CaMO3alUJIbHA): Apyea ocobnusicmy — axTHBHE
1 — BuUIaJeHHS TUYUMHOK, 2 — 06’c¢mHAHHsS SACTOCYBAaHHA EKCIEePUMEHTAJbHOTO

POCJIVH, AKi CXPeIyioTh, Mg izonaaTopom  MyTareHesdy. Tpems ocobrusicmsv —

IMUPOKe BUKOPUCTAHHSA IOJIITIIIOImi].
IlopiBHAHO 3 muIIOimHEMM (OPMAMHU IOJIIIJOIAHI POCIMHUM MAIOTL BEJIUKY
KiJBKiCTh KOPUCHUX IJIsS JIIOAUHY O3HAK: OiJIbIIy BereTaTUBHY Macy, IIiJBUIIE-
HUH yMiCT IIOKUBHUX PEYOBUH, CTIHKIiCTh A0 HECHPUATINBUX (PaKTOPiB HABKO-
JUITHLOTO CEePedOBUINA, KPAaIlli CMaKOBi SIKOCTI.

OTpuMaHHS IOJIIJIOIAIB € HaZiAHUM CIIOCOOOM IIOJOJIAHHS CTEePUJIbHOCTI
BigmasmeHux riopuaiB. IK Bu 3HaeTe, yepes3 IOPYIIEHHSA KOH IOTallil XpoMOCOM
mig uac meiiosy OijblricTs BiggaseHux ribpugis crepuibHi. IIITyuHe mOABOEH-
HSI XPOMOCOMHMX HAOOPiB IPUBOAUTH A0 MOABU HOJIMJIOITHUX (HOPM, 3MaTHUX
0 CTAaTeBOTO0 PO3MHOKeHHs. KiaacuuyHUM NIPUKJIAAOM € TMOAOJAaHHS CTEPUJIb-
HocTi y padaHoOpacukm (TiOpuay KamycTH i peibKu), IKY CTBOPUB BUIATHUI
renetuk [.]l. Kaprneuenko (mas. 56.2).

Yemeepma ocobau8icms — MOMKJUBICTL OTPUMAaHHSA ramiIoigHux ¢opm (uac-
TO BHACJIiIOK HMapTeHoTeHe3y). 3a MOJaJbIIOr0 IIITYYHOr0 IIOABOEHHSI XPOMOCOM
y Takux ()OPM OTPUMYIOTH NUILJIOITHI TOMO3UTOTHI JiHii.

OmHVMM 3 METOHiB OTPUMMAHHS TallJIOiiB € BUKOPUCTAHHA KYJbTYPU IUJIA-
KiB. [Iunsaxu BUCamKyIOTh Ha INITyYHE MOKUBHE CEPENOBUIIE, IO MiCTUTH CTHU-
MYJATOPU POCTY. 3 HUX YTBOPIOIOTHCS MOAIOHI M0 3apOAKiIB CTPYKTypu (emopi-

Penbka
(2n =18)

f: BaTbKiBCbKi

.

MoaBoeHHsA
XPOMOCOM

} pPOCIVHK
2 HennigHnn
ribpua MnigHun
Kanycta (2n=18) noninnoig
(2n =18) (4n = 36)

2

Maua. 56.2. 1. T'eopriit ImuTtpoBuu Kapneuenko (1899-1941), Bimomuii reHeTuk i ceyex-
IioHep, mepuInii y cBiti orprmaB miaigHi MidKpoxoBi riOpuaM pocauH 3aBAAKY IITYYHIR
mosimaoigusanii. 2. Cxema orpuManua padaHoOpacuru
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o 2

Maux. 56.3. 1. Isan BomogumupoBuy Miuypin (1855-1935) — BugaTHUi 6iosor i cesex-

mionep, ssikuit crBopuB moHaa 300 cOpTiB MIOAOBO-ATIAHUX KyJAbTYp. 2. HeAkri Bigma-

JaeHi ri6puau pocauH, AKi orpumaB I.B. Miuypin: a — ribpujg ropo6uHM Ta T'DYIIi;
6 — copr IliBmenHUi IepcuK; B — Mupamaayc — ribpua BUIIHI Ta YepeMXu

0i0u) 3 TAIJOITHUM YMCJIOM XPOMOCOM, 3 SKHX y IIOAAJBIIIOMY PO3BUBAIOTHCS
TarJIoilHi poCaMHMU.

IT’ama ocob6augicmb — 3HATHICTH POCJIWH OO BEreTaTHBHOI'O PO3MHOMKEHH.
3a IILOr0 BUAY PO3MHOMKEHHS yci HOUipHiI ocoOmMHN (aKTHUUHO € KJAOHAMU —
MalOTh iIeHTUYHI reHOTHuNIU. ¥ ceJeKI[ii BereraTuBHE PO3MHOYKEHHS BUKOPUC-
TOBYIOTH [JIS IIIBUAKOTO OTPMMAaHHS BEJUKOI KiJBKOCTI pocauH 3 OarKaHuUMU
XapaKTepUCTUKaAMMU.

BaxksguBumM MeTomoMm y ceseKIlii poc/iH € 3aCTOCYBaHHS WeNJieHb — IITyY-
HOTO 00’€¢ JTHAHHSA YacTUH pisHux pocauH. [llenynenua cupuse Mmogudikaiiiuum
3aMiHaM GeHOTUIlY HPUIIENJeHOI OCOOMHM: ITOETHAHHIO O3HAK MPHUINENN i IIij-
IIeny Ta IMONIMPEHHIO iX HAa BeCh HOBOCTBOPEHUH OpraHisM (HATPUKJIAL, IIPU-
MIeTJIEHHA [0 3WMOCTIMKOI AMYKK JKUBIIIB BiJ MiBAEHHUX BUCOKOIPOIYKTHUB-
HUX COPTiB IIJIONOBUX KYJBTYp 3a0esmeuye MOETHAHHS BHUCOKHX CMAaKOBUX
SAKOCTeH MPUIIEeNH 3 X0JoH0oCcTiliKicTio miamenu). OCKiabKY I1i KOPUCHI BaacTu-
BOCTi He 3aKpilJieHi y TeHOTHUIIi, BOHN MOKYTh IIIBUAKO BTpauaTucs. ToMmy mpo-
mec IerJeHHsa JOBOAUTHCS IIePiogUuYHO IIOBTOPIOBATH.

OsHaKU, AKI OTPUMYIOTH YHACJiJIOK B3a€MOMil IPHUINENN Ta IIiJINeIrn, MOMK-
HAa BUKOPMCTOBYBATH Y IOAAJBIIINA cesieKIlifiniii poborTi, 1110 JOBiB Ha IpaKTHUIli
BugatHuit cenexitionep [.B. Miuypin (mana. 56.3).

OcobOmuBocTi WAXOMIB /10 ceeriil TBaApWH IOJATAIOTHL Y HEMOYKJINBOCTI
caMoO3aIlJiTHeHHs, JOBOJi BEJIMKiA TPUBAJIOCTI JKUTTEBOTO ITUKJIY, CKJIAIHOCTL
OTPUMAHHS IIOJIMJIOIZHUX (POPM TOIIIO.

OcKiJbKM caMIli yTBOPIOIOTH OiJibIlle raMeT, aHiK caMKH, TO CeJeKIIiio
HacaMIIEpe]T HPOBOAATL Yy HAIPAMiI BHABJEHHSA IEPCIEKTUBHUX ILJIiTHUKIB
nopogu. Ilpu mboMy BaKJIuBe 3HA-
yeHHA Mae Mmigbip IIigHUKIB 3a
excmep’epom — CyKyIHICTIO 30BHiII- J %
HiX (eHOTHUIIOBUX O3HAK, IPUTaMAaH- b ‘:ﬁ. f
HUX AaHif mopoxi (maJ. 56.4). Y

Ileaki miHHI 03HAKY MOMXKYTH 6yTH
OpUCYTHiMU Jinilie B OXHiel cTaTi Ta
BiicyTHiMu B iHIIOI (HampuKJanm,
MOJIOUHiCTL y KopiB). Tomy uacTo
IIiHHICTh caMIiB-IJIiAHUKIB BUSABJIA-
I0Th 3a OPOAYKTWBHICTIO HamagkKiB | . ,“'._
nporuiaexHol crari. IlaigHukiB Bm- i ) b
IPO6GOBYIOTH 3a IIOTOMCTBOM: I€P- Mau. 56.4. Byraii-mniguuk repedopacbKol
CIIEKTUBHUX IJIiTHUKIB CXPEIIyioTh mopoau
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3 ixiMmu goukamu. Tak OI[iHIOIOTH HASABHICTL Y ILIITHMKA HEraTHUBHUX pelle-
CUBHUX MYTAaIliii.

Takosx y ceseKIlii TBapuH BUKOPUCTOBYIOTh CYYacCHI PeIPOAYKTUBHI TEXHO-
Jorii: mTyuHe saligHEHHS Ta 3AIJIiJHEHHS «y HPoO6ipIi» (npuzadaiime i
MEeTOAMKHN). ¥ pasi HITyYHOro 3allIifHeHHs raMeTaMM HaHIPOAYKTHUBHIIIINX
CaMIIiB 3aIlJIiTHIOIOTH BEJINKY KiJbKICTh CAMOK i OTPUMYIOTH 3HAUHY KiJIBKiCTh
HAIMAIKiB Big omHoro miaigauka. ¥ pasi samrigHeHHA «B IPoOipii» AHIEKIiTH-
HU TEePCHeKTUBHUX IJIs CeJIEKIIiliHOI poboTy caMoK (iX MOKHa OTPUMYBAaTHU M0
IeKiJIbKOX JeCATKiB Ha PiK) 3allJIiTHIOIOTH CIIEPMOIO0 HAUIIPOAYKTUBHIIIINX CAM-
I[iB, a OTPUMAaHi 3UTOTH UM eMOPiOHM Ha PaHHIX CTaAigX PO3BUTKY MHiAcamiKy-
IOTh Y MaTKy iHIIIUX CaMOK.

Ilonimroinisa cepen TBapuH TPaMAAEThCA 3PigKa, TOMY ii BUKOPUCTOBYIOTH Y
ceJIeKIlil HeBeJIMKOI KiJIbKOCTi BUAIB (HallpUKJal, IIIOBKOBUYHOTO IIIOBKOIIPAIA
Ta IesIKuX BULIB puod).

Knrovoei mepmiHu ma noHsmmsi

noninnoigwn, WenneHHsa POCnuH, EKCTEP’Ep.

1. Ak moxHa oTpumatum ribpuan camo3anunbHUX
pocnuH? 2. AK y cenekuii pocnvH BUKOPUCTOBYIOTb
saBuwe noninnoigii? 3. [1na yoro npoBoAATh WeNneHHst pocnuH? 4. Aki MeToam 3acToco-
BYIOTb Y Ccenekuii TBapuH?

lNepesipre 3A06yTi 3HQHHS

1. Ak 3 MONEKyNApHO-reHeTUYHOI TOYKM 30pY MOXXHA MNOSCHUTU
PEeHOTMNOBI 3MiHUW, AKi BUHWKAKOTb Y pe3ynbTaTi WenneHHs poc-
nnH? 2. Yomy noninnoigito nuiie 3piaka BUKOPUCTOBYHOTb Y CenekLii TBapmH?

lMomipkywite

§57. BIOTEXHOAOT IS, CEAEKL,iS TA TEHHA iH)EHEPIq
MIKPOOPTAHI3MIB

Ilpuzadaiime, 110 Take IITaM MiKpoopraHismis, mimasminu, 6akTepiodaru ta ixHiin
JKUTTEBUN ITUKJI.

?l Biomexnonozia — 11e BUKOPHUCTAHHS OpraHisMiB uu 6ioJiorivuHux mporecis

IJA OTPUMaHHA MPOAYKTiB, IMOTPIOHUX JIIOWHi, Ta HayKOBe MaHimyJrio-
BaHHS OpraHisaMaMu, 30KpeMa, Ha MOJIeKYJISIpPHO-TeHeTUUYHOMY piBHi. Jliommua
3IaBHA BHKOPHCTOBYBaJja MiKpPOOpPraHidaMu [IJs1 CBOiX mOTpe6: APisKIKi misa
BUTOTOBJIEHHA XJi0y, ImBa Ta BuHAa, O0akTepii Ta meaki mBinmeBi rpubum — aaa
cupoBapinud. Tak, HaliJaBHIMINN pPeIlenT N1uBa apXeoJIoTy 3SHAUIILIN Ha IITyMep-
CbKMX KJHWHOIMCHUX TaOJIMUYKaxX, BiKk Akux — mpubdausuo 8000 poxis.

Huni 6a1usbKo coTHiI pisHOMAaHIT-
HUX BUJIB MiKpoopraHismiB (0axTe-
pifi, aKTUHOMIIIETiB, OJHOKJIITHHHUX
eyKapioTiB) aKTMBHO 3aCTOCOBYIOTH VY
0ioTeXHOJIOTIUHMX mpolecax y MIpo-
MUCJIOBOMY BUPOOHUIITBI, CiILCHKOMY
TOCIIOapCTBi, MENWIIMHi: IJA BUIO-
TOBJICHHS JIiI-C.apC]:I-C.I/IX 3aco0iB (Hampu-

KJIaJi, aHTUOIOTWKiB), cHHTE3y Qdep-
MEHTiB, BiTaMiHiB, aMiHOKMCJIOT, HJId

Maux. 57.1. Myranii y Apisasmis: 1 — HOD-  pynofuymra  xapuoBMX MPOAYKTIB
MaJIbHa KOJIOH1d, 2 - KOJIOH1d MYTaHTHHUX

IpimmmiB, y AKEX sabrokopaHo cmmres (103, THBA, MOJOYHOKHCIUX IIPO-
afieHiHy IYKTiB), & B CIIIbCBKOMY TOCIIOAAPCTBi

190 O Tema9



— AJd OTPHMAaHHS CHUJIOCY, YTHJIi3a- BekTop YysxopigHa
nii oprasivENX BigxoAis Tomo. Font (nnasmipa) JOHK
Oco0IHBOCTI CeNeKIIHOI POOOTH  (rijikocTi O
3 wmikpooprauizmamu. Mikpoopra- 1o L
HisMH — Oy:Ke 3pyduHHII 00’€KT Oy  aHTuGio-
ceJIeKIIil: € BeIMKa KiJbKicTh BuUXin- TMka
HOT'O MaTepiaay (3a KOPOTKHUII IIPo-
Mi’KOK Yacy Ha MOKMBHOMY Cepelio-
BUIIII BUPOCTAIOTh MiJbHAOHU KJIi-
THUH); CTPYKTypa TeHoMa MiKpoopra-
HiBMiB IIpoCTiIlia, HiXK Y POCIMHHUX
i TBApUHHUX KJITUH, MyTamifiHi 3Mmi- &> 99
HY MOXKHA HO0AUUTH OApas3y B IIep- .

c . . BuciBaHHs Ha
oMy TIOKOJIiHHiI, 060 mpoKapioTn cneundiuHe
MaloTh Habip cmaakoBoi iHdopmairii, cepenoBuLLe
AKa Bigmosimae ramaoigHOMY Ha0Opy
xpomocoMm. Ile poOOUTH CeJIeKIIito
eexTuBHimmowo (MaJa. 57.1). [06ip Ta pO3MHOXeEHHS!

Huni BUAIIAIOTE TPH OCHOBHUX TpaHChHOpMOBaHNX
migxXomum [0 ceseKIfifiHoi poGoTu 3 RINTUH
MiKpoopraHismamu: 1) 3aCTOCOBYIOTh /C_) ) (= @
(dopMy IITy4YHOTO H000pY, KOJIU Bij- Q

0MpalTh i PO3MHOMKYIOTH OKpeMmi
Maun. 57.2. Eranm oTpuMaHHSA T'€HETUYHO

/
AN

PekombGiHaHTHa
nnasmiga l TpaHcgopmauis

G

KNiTUHW BakTepin

@_

] —

@

KJITUHU 3 KOPUCHUMHU MYTAIlisIMU,
OTPUMYIOUH BEJIHUKY K1JIBKICTB MonudiKoBaHNX MiKpOOPraHiaMiB
HaIaIKiB OfHiel KJIITUHY 3 imeHTHY-

HUMU TeHOTUTIaMu (KJA0HU); 2) eKCnepumMeHmaavHuil MymazeHes, 3a JOTIOMOTOI0
SKOT0 YPiSHOMAaHITHIOIOTH CIAJKOBUN MaTepias; 3) MeTonm 2eHHOL iHiCeHepil.

?p Ilpuzadaemo: zenna injceHepia — Ie CyKYIHICTH IPUHOMIB, METOZAiB i
TEeXHOJIOTiNl BUJiJIEHHA TeHiB 3 opraHisMy um KJiTmHU abo ixHiil cuHTE3
1Io3a opraHismMaMu, 3AiliCHeHHS MaHIIyJAANifl 3 TAKMMU I'eHaMU Ta BBEJIEHHS 1X
B iHIi opranismu. BBeieHHS Uy KOpPiAHOTO TeHETUYHOI'O MaTepiaJay B OpraHiam
a00 KJITMHY Ha3WBAIOTh MpaHc@opmauyicio, a cami opraHisMm abo KJIITUHU —
mpaxcgopmosarnumu, abo zeHemuiHo modugikosanumu, opzarismamu (I'MO).

IIporec oTpuMaHHA FeHETUYHO TPAaHC(HOPMOBAHIUX MiKpPOOpPraHidaMiB Mae HU3-
Ky mocaifioBHUX crafiii (maja. 57.2). 1. Hacamnepes 3AilficHIOIOTS nowykx nompio6-
HO020 2eHa 1 BUpPi3aHHS WOro 3 reHOMAa 3a JOIOMOTrOI0 crernudivanx GepMeHTiB.
2. lani cmeopiorwomv éekmop — cuenianbry KoHCTpyKIito THK, norpibny nnsa
Tpanchopmarii Kiaituau. Il KOHCTPYKIiA, KpPiM IOTPiOHOrO reHa, IIOBUHHA Mic-
TUTH Ile ¥ TeH, 3a POOOTOI0 AKOr0 MOKHA BifipisHUTH TpaHCcHOPMOBaHI KIITHHMI
BiJ HeTpaHCOPMOBaHUX (HAIIPUKJIAM, M'eH CTIHKOCTi MO AKOroch aHTUOIOTUKY),
a TaKOXK TIOCJIiTOBHOCTi, IOTPiOHi AJsT TOro, mo0 BeKTOp Mir BOyAyBaTHUCS B
reHoM KJIiTuHu abo OyB 3maTHUM OO aBTOHOMHOI peILrikailii (KomiroBamHs).

S BeKkTOp AMA TpaHCchopMaIii MiKpoopraHiaMiB BUKOPUCTOBYIOTH a00 I1j1a3-
migany IHK (man. 57.3), abo JJTHK sBipycy. IloTpeb6a y BUKOpHUCTAHHI BEKTODY
3yMOBJIEHA THM, IIT0 3a 3Buuaiinoro BBeaeHHA [JHK y KiaiTunu dpepmeHTH pos-
MIEIJTIOTE i1 0 HYKJIEOTUIiB.

3. Tparncgopmayia krimun BindyBaeTbca abo micuda cueliaabHOro 00pobJieH-
HsA, 0 MigBUINYE MPOHUKHICTh KJIITMHHOI CTiHKHK, a00 3a JOIIOMOIr0O0 MOIMQIi-
KoBaHOTro 6aKTepiodara, SKUM 3apakaioTh KYJAbTYPY KJiTuH. 4. Ilepenecenus
KJAIMUH Ha cneyugivne cepedosuuie 3 oOpaHnuM areHToM (HAIpUKJIad, aHTHOio-
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TuKkoM). 5. [Jo0ip mpancpopmosanux KAIMUH
(nomipkyiime, K MOXXHA BinpisHUTH TpaHCHOD-
MOBaHi KJITMHU BiJ HeTpaHCHOPMOBAHUX).
6. ITodanvuie pO3MHONCEHHA OMPUMAHUX MIKDO-
opzaHi3mia.

T'enetTuuno momugikoBaHi MikpoopraHisMu
BUKOPUCTOBYIOTH K MIPOAYIIEHTH OiJIKOBUX CITO-
JYK IJiA oTped MeauIiiiu, HAITPUKJIa TOPMOHY
pocty JoamHU (COMATOTPOIIiHY; #oro medimur B
OopraHisMi IPHU3BOAUTSH A0 TimodiszapHOi KapauKo-
BocTi). BamuBe miciie B cesiekirii Mmikpooprasis-
MiB IIociZia€ BUPOOHUIITBO TaK 3BaHUX PeKOoMOi-
HAHMHUX 6aKYUH (OTPUMAHUX METOAAMU T€HHOI

ori iH)KeHepii), AKi MaTL HU3KY IiepeBar mnepen
Maur. 57.3. Bextop fus TpaHc- Tpaanui_l‘/’fﬁnmg: y HEX 3HM:KeHu# (abo B3araJi
thopmanii SaxTepili — mIasMiza Blﬂfy’l:HlI/I) yMiCT moMinToK (CI/IHTe.'.?yeTbC.H quc-
(tet Ta amp — reHwu crifikocti no TUH OLIOK, SKWMiI CTUMYJIIOE HEOOXiZHY iMyHHY
aHTHO6iOTUKIB, ori — pmilAHKa BIiANOBiAb), BOHM Maii:Ke HOBHIiCTIO Oesmeuni Ta
NOYaTKY Perikaii) MAalOTh HU3LKY BapTiCTh.
T'MO 3acTOCOBYIOTH TAKOXK AJIS IIPOMICJIOBO-
TO BUPOOHUIITBA OPTaHIYHUX CIOJYK (HAaIIPUKJIaJg, IIPOMUCJIOBOT'O CUHTE3Y BiTa-
miny C, xapuoBux 0apBHUKiB, aHTUOIOTUKIB, I[IHHMX 0iOMOJiMEpiB TOIIO); AJIA
6op0T1>61/1 i3 3a6py,11HeHHaM HaBKOJHIITHBOT'O cepemoBuilia (KOMIIJIEKCHOTO 0io-
JIOTIYHOT'O OUUINEHHA CTIiYHUX BOX); MIJISA pynHYBaHHﬁ He0e3MeuyHNX CUHTEeTUY-
HUX XiMiYHMX peuoBUH (IECTUIIUIIB, XiMiuHMX BiAXOAiB BUPOOGHUIITBA); AJSA
HAyKOBUX JOCJiI’KEHb, e € IOTpeba B POBMHOXKEHH] (KJI0OHYyBaHHi) (hparmMmeHTiB
OHEK, crBopennsa reHomumx 0i0miorex (mabopie JJTHK ycboro reHoma OmZHOTO
opraHiamy), BUBUYEHHsSI MeXaHi3MiB eKcIrpecii reHiB Toro.

Knro4yoei mepmiHu ma noHssmmsi

OioTEXHOMOTIS, FreHHa iHXeHepisl, KNOH, reHeTUYHO MoandikoBaHi opraHiamu.

1. HYomy MikpoopraHiamu € 3py4HnUM 00’eKTOM Cenek-
Lii? 2. Y yomy nondaraoTb 0COBNMBOCTI cenekuiiHol
po6oTu 3 mikpoopraHiamamu? 3. LLlo Take TpaHcopmauisa mikpoopraHiamis? 4. [ins vyoro
BUKOPUCTOBYHOTb r€HETUYHO MOAUIKOBaHI MiKpoopraHiamn?

lNepesipre 3A06yTi 3HQHHS

Aki BiAMIHHOCTI MOXYTb By TK MixX Binkamu, AKi CUHTE3yITbCS Npu-
POOHUM LUMIAXOM B €YKapioTUYHMUX KNiTUHaX, Ta IXHIMK aHanoramu,
OTPUMaHUMM 32 JOMOMOTOK reHETUYHO MOAMdIKOBAHMX BakTepin?

lNomipkyvite

§58. BIOTEXHOAOTIS TA TEHHA iHXEHEPI9 POCAVH

IIpuzadaiime ocobausocrti cenernii pocanu. o Take KJI0H, Binmasena riépugusa-
mist, «renetuuHi 6ankm»? Ilo Take diroropmonn? 3aBAAKKM YOMY 3UTOTA A€ IOYATOK
KJiTUHAM pisHUX THUHiB?

OcHoBHiI HampsAMHU cydacHOi 6ioTexHoJsorii pocsuH: 6ioTexHoJOTis i MiKpoO-
KJIOHAJIbHE PO3MHOKEHHS POCJMH; CTBOPEHHA KYJILTYP KJITHH i TKaHUH PoOC-
JVH; TeHHa iH)KeHepid; KJIITHMHHA iH)XKeHepis; OAHKM KJITMHHHX KYJILTYD Ta
iXHs KpioKoHcepBallia AJjiA 30epeskeHHs reHoGOHIY POCIMH. Yci BoHu 06asy-
IOThCSI HAa 3araJibHiMl BJIACTHMBOCTI KJITHMHHOI Giojorii — comaruuHi (HecraTei)
KJITUHN € TOTUNOTEHTHUMH, 3aBIAKN YOMY 3 OJHiel cOMaATUYHOI KJITUHU
MOJKHa pereHepyBaTH ITiJIiCHY POCJIMHY.
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3anam’amaemo

TomunomeHnmHicmb (Big naTt. momyc — Becb, Winnin, momeHmia — cuna, MoXnu-
BiCTb) — 34aTHICTb OAHIET KNiTMHM BaraTokNiTMHHOIO opraHiaMmy BHacnigoK noginy aa-
BaTW NOYaTOK LLifTOMY HOBOMY OpraHiamy. Y TBapuH TOTUNOTEHTHUMM € 3Ur0Ta, Y AEAKUX
BMUAiB — i1 NpAMi HaWaakn (Hanpuknag, KNiTMHWU Mopynu). Y poCrMH COMaTUYHI KNiTUHN
MOXYTb CTaBaTV TOTUNOTEHTHUMU BHACIAOK BNIMBY BENUKUX 403 NEBHUX PiTOropmo-
HiB (IK-OT, @yKCUHIB).

MikpokjgoHadbHEe DPO3MHOYMKEHHSI — METOJ BEreTaTUBHOTO PO3MHOMKEHHSA
pocauH «y npobipirir. IIIMaTouky TKaHUH BUXigHOI pocauuu posmipom 0,1 MM
IIEPEHOCATH Ha MOXKUBHE CEPEOBUIIE, YV AKe N00aBJIeHO (iTOrOPMOHU, IO CTH-
MYJIIOIOTH TIO/iJI KJIITHH Ta YTBOPEHHSA MaroHiB abo mMomibHUX M0 HUX CTPYKTYD,
AKi opMyOThCs y 3apoAKiB. [lasi HOBOyTBOpPEHi POCJIWHU PO3BUBAIOTHCS i
POCTYTh HA HITYYHOMY CEpPemOBHUIIi B IPoOipIli, moTiM iX mepeHoOCATb y I'PYHT
(mai. 58.1).

MepeHeceHHs Ha NOXUBHE b= W it
cepepnoBuLle

{ @2 @ \)
CTumynoBaHHA
L yTBOPEHHS \\ Mx e
naroHis abo

OTpumaHHs 3paskis eM6pIOHIB
POCAMHHUX KNiTUH

—.

BucapgxyBaHHS cchopMOBaHUX POCIIVH Y I'PYHT

Mau. 58.1. ETanu MiKpOKJIOHAJbHOTO PO3MHOMKEHHS POCIUH

Kynsrypu waitus i TkanuH pocand. PocauHHI peryasTopu pocTy, AKi mic-
TUTDH IIOKUBHE CEPEIOBUIIE, CTUMYJIOIOThL HeOOMeKeHe PO3SMHOMKEHHS KJIITHH i
YTBOPEHHS Henu@epeHIliiioBaHol KJIITHHHOL
Macu — KaJaiocy. SIKIo moTiM KaJroc po3xiamTu
Ha OKpeMi KJITWMHU i IPOAOBXKUTU KYJIHTUBYBATHU
i30/IbOBaHI KJIITMHM HaA MOKUBHUX CEPEIOBUIIAX,
TO 3 OKPEMUX KJITHH MOKHA OTPUMATU HOBHOITiH-
Hi pocauau (MaJa. 58.2).

KynbTypu KiaiTuH i TKAHUH POCJINH BUKOPUCTO-
BYIOTH [JIsT OTPUMAaHHS IIiHHUX peuoBuH. Tak, y
KYJABTYPi KJIITHH payBoab(hil 3MiIHOI aKTMBHO CUH-
Te3yIOThCS aJIKAJOoiAu, AKi BUKOPUCTOBYIOTH SAK
JIKM OPOTH TimepToHii. 3 KyJbTYp KJITHH KeHb-
IIeHI0 BUIIJIAIOTL 0i0JIOTiYHO aKTUBHI PEUYOBUHMU.
ITe mae 3mory oTpumyBaTH POCJAWHHI JiKapchKi
mpenapaTru, He BUHHUIYIOUM PiAKiCHI pocsimHU.

Jlo oTpuMaHHA IOBHOIIHHOI POCJAWHUN B KYJb-
Typi MOYKHa 3iMCHIOBATM IONEPENHIO KJIITUHHY
cesexItio. BigouparooTs KaiTuHU, CTifiKi 10 repoi-
IUJiB, 3acCOJIeHHsA, Oil eKcTpeMaJIbHUX TeMIlepa-
TYD, HATOTeHiB, a TAKOX Ti, AJA AKUX XapPaKTeP- Max. 52.2. Kamlioc KeHb-
HUHl OigBUIeHUN CUHTEe3 KOPUCHUX AJA JIOAUHU menio (1) Ta oTpumani 3
PEYOBUH. HBOTO pocyauHu (2)
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Maux. 58.3. IOpiit IOpitioBuu I'meba (mapox. 1949 p.) — Bu-

IaTHUN yKpaiHChbKME Oiosor, (isiosor pociauH, reHeTHukK,

akagemik HAH Vkpainu; 3acHOBHUK IHCTUTYTY KJIITHHHOI
6ioJiorii Ta remeruunoi imskenepii HAH Vkpainu (1990)

Kaitunna iHxeHepia — Ile CYKYHOHICTh MeTOHiB i
OigxomiB, sSiKi BUKOPUCTOBYIOTh IJsI KOHCTPYIOBaAHHS
KJITHH HOBOT'O THUIY. 3a JOIOMOTOI0 METONiB KJIITHH-
HOI iH)KeHepil oTPpUMYIOTH TiOPpUAM COMATUUYHUX KJIi-
TUH HECIOPiJHEeHUX i eBOJIIOIIAHO BimmajeHUX BUIIB
a00 BHOCATH y COMATHMYHY KJITHUHY OKpeMi KJITHHHI
opraHeyiu, AP0, ITUTOIJIA3MY.

LlikaBo 3Hamu

B Ykpaini dyHaameHTanbHi JOCNiIAXEHHS B ranysi KniTuH-
HOI Ta reHeTMYHOI iHXXeHepii pocnuH 3anovaTtkyBaB akagemik KO.1O. Mneba (man. 58.3).

Hua nmpoBeneHHs riopuamsarii abo peKOHCTPYKILiI CIIOYaTKy 3a JOIIOMOTOIO
creniaJbHUX (HEPMEHTIB POCAUHHI KJIITHMHYU M030aBIAOTL KJIITUHHOI CTiHKK —
OTPUMYIOTh npomonJacmu. IX IepeHoCcATs Y HOXKUBHE CEePeIOBUIIE JJIS TOAAIb-
mroro BuKopuctauHsa. Ilig vac riopuausaliii 3mificHIOIOTH IIOBHE 3JUTTS IIPOTO-
IJIacTiB KJITUH, OTPUMaHUX BijJ pisHMX pocinH. Tak yTBOPIOETHCA MBOSIEpHA
KJIiTUHA, y AKi# Agpa 3rofoM 3JMBaAIOTHCA i BUHUKAE ONHOAJepHA TribpumHa
KJIiTUHA.

Meroau renHol iHskeHepil BUKOPUCTOBYIOTH JJIA OTPUMAHHA TPAHCTEHHUX
POCJIINH, V AKUX YCi KJITUHU HECYThb UYKOPigHUI red. YacTo A5 IIBOTO0 BUKO-
PUCTOBYIOTH I'PYHTOBUX OaKTepiit 3 poanumu arpobakrepiii. Kpim IHK saepHoi
30HU (HYKJI€Oiy), BOHU MiCTATH BesqnKi nyiasminum i3 raxk sBaunow T-ITHK — mi-
JISTHKOIO, I1I0 MOKe BOYIOBYBaTUCH Y ANEPHUI T'€HOM POCIMHHOI KJaituuu. as
OTPMMAaHHA TPAHCT€HHUX POCJIMH BUKOPHCTOBYIOTH IIJIasMifu 3i 3MiHEHOIO
T-HHK, y akiit i1 BmacHi reHu 3aMiHeHi Ha OyIb-AKWH TeH, AKUiN OasKaHO
BBECTH B pocJIMHY. TakKy IjasMifly KOHCTPYIOIOTHh T'eHHO-iHKEeHEPHUMU MEeTO-
JaMu, a IIOTiM YBOIATH B arpobakTepiio, SIKO IIOTiM iH(QIKYyIOTHL pOCIMHUN

(ma. 58.4).

ArpobakTepis

[eH, AKnU UikaBUTb 4 o
ocnigHukie . ige, 197
w 3 Knituna i
ﬁ"ﬁ POCINHN \ &

:

TpaHcreHHa
pocnuHa

Mnaswmiga 3 BOynoBaHum

4YXKOPIAHNM reHOM ApnepHa OHK 3 B6GygoBaHum

YY>XOPIAHUM reHOM
Mauxa. 58.4. Cxema Tpamchopmalii KIiTHH pOCAuH 3a AOHOMOrowm 6akrepii: 1 — Bumi-

JIEHHS Ta TeHHO-iH)KeHepHe KOHCTPYIoBaHHA (2) cmemiaabmoi muasminu; 3 — imdiky-
BaHHA arpo0aKTepiaAMY POCAMHHUX KJITWH; 4 — OTPUMAHHSA TPAHCTeHHUX POCJIUH

TpaHCreHHiI POCIMHYN OTPUMYIOTH TAKOMK METOAaMU MiKPOiH’e€KIIil Ta «OoM-
OapayBaHHS» KJaiTuH (MaJj. 58.5). MiKpoiH’€KIIil0 IPOBOASATH IIil MiKPOCKOIIOM
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KniTuHa pocnvhm KnituHa pocnutu

S — /Fl,qpo / leHHa rapmaTta
MineTka, . . ;
—— MikponineTka ? : ol

Lo yTpuMye = ®
KNITUHY Jr . ’
Posuun OHK

l=—7 2 Kynbku 3onota, Bkputi JHK

Maux. 58.5. Bueceunnsa uy:xkopiguoi JJHK y pocauHHiI KIiTUHU 3a JOIIOMOT'OIO
mikpoin’eknii (1) um «reHHOI rapmarm» (2)

3a JIOIOMOTOI0 CKJIAHOI Tonkm, yBoaauu depes Hei [JTHK y axpo wkaituau. Ilig
yac «boMOapayBaHHSA» KJITHH 30JI0Ti KyJabKH giamerpom 0,4—1,2 MKM yKpuBa-
ot mapom [ITHK i «BHCTpilOIOTE» ¥ CycHeH3ito KJIITUH 3i creliaJbHOI «reHHOl
rapmatu». Lleit MmeTox mae 3Mory BOYZOBYBATH IOTPiOHI reHUM He TiJTBKU B XPO-
MOCOMHY POCJIHH, ajie i B FeHOM iXHiX IJacTujl, HalPUKJag XJOPOIJIACTiB.

Tenerruny TpaHchopMAaIlil0 POCJAUH BUKOPUCTOBYIOTH MOJIA: IOJiNIIEHHS
XapuyoBUX AKOCTEH POCJMH, IXHBOI CTiHiKOCTi 70 (haKTOPiB JOBKiJIJIA, CUHTE3Y-
BaHHA 0iJMKiB, AKi BUKOPHUCTOBYIOTh V (hapMaKoJIOTii ToIII0.

3asdaHHs1: 3 ONOMOro BUMTENSA abo BUMTENBKN, BUKOPUCTOBYOUMN XMapHi TEXHOIO-
rii, 30epiTb iHdopMaLito Npo nepesarun Ta Npobrnemn CTBOPEHHS reHeTUYHO MoaudikoBa-
HUX pocnuH. [poBeaiTe ANCKYCItO Ha L0 TEMY.

Knro4oei mepmiHu ma noHsmmsi

TOTUMOTEHTHICTb, MIKPOKITOHaNbHE PO3MHOXEHHS, KITITUHHA iHXeHepis.

1. Aki BU 3HaeTe Hanpsimu B GioTexHONorii pocnnH?
2. Aki icTOTHI nepeBaru MikpokfoHafnbHOro PO3MHO-
XEeHHA nepen TpaauuinHMMu cnocobamu BeretaTMBHOrO PO3MHOXEHHSI POCIUH?
3. 3aBasikn YoMy GiOTEXHOMOriA POCNUH NPUCKOPKE CEneKLiHUA NpPoLec Yy POCIUHHU-
uTBi? 4. AK OTPMMYIOTb TPAHCreHHi pocnnHM? 5. [ns 4oro BUKOPUCTOBYKOTb FEHETUYHY
TpaHcopMaLito pOCNUH?

lNepesipre 3A06yTi 3HQHHS

AKUM YMHOM MOXHa BUKOPWUCTOBYBATM TpaHCEOPMOBaHi POCINHU

2L Ak 6iochabpurkn KOMepUiNHUX NPOAYKTIB?

§59. BIOTEXHOAOTIS TA TEHHA iH)XEHEPI9 TBAPUH

IIpuzadaiime ocobiuBocti cenexnii TBapumH. SIki pempomyxTuBHiI TexHOJOTII 3a-
CTOCOBYIOTH y cesekirii TBapun? IIlo Take 6sacTorucra, TpaHc-reH, KoJjared, piopuHo-
reH, iHTepdepouu?

OcHOBHi HampaAMY 6i0TEeXHOJIOTII CiJbChbKOTOCIIONAPCHKUX TBAPUH TIOB’sI3aHi
3 MiABUIMEHHAM IXHBOI IIJIOAIOYOCTi (PEmpOAYKTUBHI TEXHOJIOTiI); KJOHYBaH-
HAM i remHoio iHxxeHepiero. IIpuramaemo: no penpodyrxmuenux mexnonozii
HaJeKaTh, 30KpeMa, IMITyYHe 3aTlIiTHeHH A, 3aTlJIiJHEHHA Ta OTPUMAaHHA eMOpi-
OHIB «y mpoOipIIi».

Kaounyeanua teapun. Ha mamoHKy 59.1 300paskeHO cXeMy KJOHYBAaHHS
araaru Honni (poszasnvme ii Ta npuzadaiime eranu 1boro mpoiecy). Tak, 3a
IOIIOMOI'0OI0 IIepecaKyBaHHS SAep COMATHUYHUX KJITHUH y AHIEKJIITHHN, AKi
nepej TUM MO030aBJIAIOTH AEeP, OTPUMYIOTH OCOOMHY, TeHEeTUYHO MOBHICTIO i/eH-
TUYHY CaMIli, BiT AKOI B3ATO i AUIEKJIITHHY, i coMaTHUHYy KJiTHHY (TOOTO ii
KJioH). I[a MeTommKa Mae HeabMAKWI HAyKOBUI iHTepec, ajie BOHA Ile HEMIO-
CKOHaJIa i moTpedye BeJIUKUX BUTpPAT.
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Mau. 59.1. Cxema xkjIoHYBaHHA ATHATH [osti

LlikaBo 3Hamu

Y 1958 p. 6putaHcebkmin Gionor Ox. NbopgoH (man. 59.2) NnpoBsiB eKCnepuMeHT 3 nepe-
cagxeHHs B 6e3’'agepHi ikpMHKM LINOpLEBOI xabw ssaep COMaTMYHOT KMiTUHM NYTONOBKIB.
3 Aesikmx po3BUHYNMUCHA HOpManbHi xabu.

Temetnuno momudikoBaHmMx  TBAPUH  OTPUMYIOTH: 3a  JOIOMOTOIO
mikpoir’eknii IHK y sanmigmeny sinexaituny (MaJua. 59.3); yBeieHHAM T'eHe-
TuYHO MOoAM(iKOBAHMX eMOpiOHAJIBbHUX CTOBOYPOBUX KJIITHMH B eMOpiOH Ha paH-
HiX cTamisgx HMOTro PO3BUTKY; IIEPECAIKYBAHHAM TIe€HETHUYHO MOAU(DiKOBAaHUX
AIep COMAaTUYHUX KJITUH B SUIEKJITHHY; 3aCTOCYBAHHAM BEKTODiB, CTBOPE-
HUX Ha OCHOBi peTpPoOBipyciB.

ITicna BBemenua [IHK saiinexkaiTuHM Yu 6JIaCTOIIUTH iMIJIAHTYIOTH ¥ «CYpPO-
ratHy Marip». Ilicis Hapom KeHHS TBapWH ieHTN(IKYIOTh Ha HAABHICTH TPaH-
creny (y cepegabomy Ha 100 BariTHOCTEll OTPUMYIOTH OAHY TPAHCTeHHY TBapHU-
HY). IlJIs IIbOTO TPAaHCTEHHY TBAapPUHY CXPEIYIOTh i3 3BuuaiHuMu. [lajai MmoKkHa
CXpeIryBaTy HaIaAKiB TaKoi TBaAapMHU MiK CcO00I0 A OTPUMAHHS YUCTHUX
TPaHCTeHHUX JiHil.

YuMmaauM yCOiXOM € OTpPUMaHHSA, PO3BEJeHHA Ta OQIIiiHMNA mpomask y
Kamani ra CIITA remmomonudikoBamoi chbomru. ¥ ii reHom momaju reH TOPMOHY
pocCTy iHIIIOro, GiJIBIIIOr0 3a Po3MipaMu HpeACcTaBHHKA JOCOCEBUX — YaBUUi. ¥
pesyabTaTi TpaHCreHHa puba pocTe i Habupae Macy 3HaUHO MIBUAIIE, HA il pos-
BelleHHs IOTPiOHO IiBTOpa POKY, a He TPU, AK AJA 3BUYANHOI CbOMTIH.

TpancreHHUX TBapuH (Ki3, OBelb, CBUHEHN, KPO-
JIiB) BUKOPHUCTOBYIOTH [Jisi CHUHTE3y OiJKiB, AKi
3aCTOCOBYIOTh y (papMmakoJorii. BoHU BUIiIAIOTE-
cA IPAMO B MoJIoKO. 1le, HampukJazn, ¢akTopu 3ci-
MaHHA KpoBi, ¢i6puHOTeH, KojareH, iHTepdhepoHU
Ta 6araro inmwux. OrpuMano MoaudiKoBaHMX MTa-
XiB, AKi BigKJamaOTh AUIA, 0 MICTATH AeAKi
OiJIKM JIIOAWHY, HATIPUKJIAL iHTep(EepoHH.

Maun. 59.2. Ixor I'sopmor (mapoxm. 1933) — Opurasn-
cbKUii Giostor. 3a mpari B rajysi 6iosiorii po3BuUTKY Ta
OTPUMAaHHA IHAYKOBAHUX CTOBOYPOBUX KJITUH Y
2012 p. orpumaB HoGeniBCcbKy IpeMiio 3 MeIUIIMHU
(cmisbHO 3 AmoHCbKUM yuenuM Cum’a fImanaxka).
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Maua. 59.3. OrpumaHHA TPpaHCTeHHUX TBApUH 3a Hormomoroio Mikpoim’exmii [[THK
Y OBOIIUTH

BaxxkauBuM HampAMOM € BUKOPHUCTAHHS TPAHCTeHHUWX TBApWH SAK I'eHEeTHU-
HUX MoJeJell CIaJKOBMX 3aXBOPIOBaHL JIIOAWHUN. TaK, CTBOPIOIOTH OBa THUIIU
MOJeJbHUX TBAPUH: TPAHCIeHHI MMII, V I'eHOM SKNX YBEIEHO I'eH JIOAUHMH,
BimTIOBimabHUN 3a KOHKPETHE 3aXBOPIOBAHHA, i MUIINi, y SKHUX yTpPadyeHO
GYHKIIII0O IILOTO TreHa. SIKIMO CXMJABHICTH 0 3aXBOPIOBAHHS B3aJIeKUTL Bif
HasIBHOCTiI B I'eHOMi OmHOro 3 6araThox aJjiesiB, TO CTBOPIOIOTHCS JiHii Tpamc-
TeHHUX MUIIeH, 10 HecyTh pisHi aJjesi mporo rena. Ha mmx momenasax MOKHA
JOCJiIKyBaT BIJIUB KiJIBKOCTI KOITifl TeHA Ta PiBHA MOT0 eKcIIpecii Ha ITPOSAB
3aXBOPIOBAHHS, a TaKOK PO3POO0JIATH HOBI MeTomu JiKyBaumus. Ha momerni, y
AKOI T'eH, IO CIPUYMNHSIE 3aXBOPIOBAHHA y JIOAWUHUN, HEAKTUBHUMN, TOCIiIMKY-
I0OTh KOHKPeTHi (yHKIl rexi. lle BasKJIMBO mJIA aHAJiI3y IPUUYUH TE€HHUX
3aXBOPIOBAHDb JIIOAWHU.

Knroyoei mepmiHu ma noHsmms

KIIOHYBaHHS TBapWH, reHHa iHXeHepis TBapuH.

Mepesipre 3A06yTi 3HAHHS 1. Aki penpoAyKTUBHI TEXHONOTIT BUKOPUCTOBYHOTb Y
bioTexHonorii TBapuH? 2. AK 34INCHIOTb KIOHY-

BaHHA TBapuH? 3. AK OTPUMYIOTb reHeTU4YHO MoaudikoBaHUX TBapuH? 4. Aki HanpaMu
3aCTOCYyBaHHSA TPAHCTEHHMX TBAPWH HaMBINbLL YCRiLUHI?

1. Ona 9knx we uinen MoxHa BUKOPUCTOBYBATU TPAHCrEeHHUX TBa-
puH? 2. 3 akMMn npobnemMamm MOXYTb CTUKATUCS OOCHIOHMKW i
[OoCNigHULi, CTBOPIOKYN TPAHCTEHHUX TBApUH?

lTomipkyvite

§60. AOCATHEHHS MOAEKYASPHOI BIOAOTiT TA TEHETUKMN
Y MEAULUHI: TEHHA IHXEHEPIS AFOAUHU

IIpuzadaiime meTonu JiKyBaHHA Ta IPODIJTAKTUKU CIAZKOBUX XBOPOO JIIOAWHIU.
IITo Take G6ioeTuka, remHa Tepamia? JKi «BeKTOpW» BUKOPUCTOBYIOTH Y TeHHill iHMKeHe-
pii?

3acTocyBaHHsA METONiB I'eHHOI iHKeHepil ITOJO JIOAWHU € OfHi€clo 3 Hal-
OinbII AUCKyCiiHMX TeM. Uu mOoTpiOHe BTPydYaHHA y TeHOM JiogmHu? SKImo
Tak, TO y AKuii cuoci6? Yu 1me Oesmeuno? fAKi mpu mbomMy MoKJIMBI GioeTmumi
mpobaemMu?

T'enna tepamia. Ha#iGinsl paguKaJbHUM CIIOCOO0OM 00pOTHOM 3 pisHEUMU
3aXBOPIOBAaHHAMU, CIPUUYNHEHNMU 3MiHaMU reHeTHUYHOl iHopMalii KJaiTuH, €
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BUIIPABJIEHHA a00 3HUIIEHHS caMoOi reHe-
TUYHOI IPUUYNHMN 3aXBOPIOBAaHHA, a He 11
Haciaigkis. Haibiapmie pocaigyKeHb IIO-
B’3aHO 3 T'€HHOIO Tepali€l0 OHKOJIOTIYHUX
3axBopoBaHb (MaJj. 60.1).

?p Ilpuzadaemo: zewna mepania — Ii-
KYBaHHS CIIQJKOBUX XBOpPOO BHECEH-
HSAM 3MiH y T€HOM JIIOAUHU.

Cmpamezii zennoi mepanii Taxi:

KJITMHU, SAKi mOTpiOHO BUJIiIKyBaTH,
BTpaTuan (QyHKIiI0 mmeBHOro reHa. Toxi B
KJITUHY IOTPiOHO JOCTABUTH I'eH, 3AATHUIMH
10 PYHKI[i}0 BiTHOBUTH, ) )

XBOpOOY CIpUUYMHEHO Hagumikoporo Mawl. 60.1. Jliarpama, mio intocrpye
(I)y.HICIli.eIO, HEe BJIACTUBOIO HOpMAJbHIiN ;ﬁ:HCf I;Hr;;?,; iz(;?oc-ly f:;;rﬁﬁ?_g;;
kiaituni. Ile BigOyBaeThcsi, 30Kpema, y pPisHEX 3axBOpOBaHB JOAUHU (Y %):
pasi iHdexriii ab0 DYXJIWHHUX 3aXBOPIO- 1 — oOHKOJOTiuHi; 2 — MOHOTeHHi;
BaHb. ToAi BapTO MPUTHITUTH TaKy 3aiiBy 3~ CEPLEBO-CyAMHHI; 4 —iHeKruiiHi;
PyHKIiO; 5 — immi

Oigxomu, CIPAMOBaHI Ha HifcUJIEHHSA
iMyHHOI BiAmoOBiAi opraHiamy.

Jlocarnenusa cydacHol reHHol tepaiii groguan. Ilepiire moBiZoMJIeHHS IIPO
yCIIiIlTHe 3aCTOCYBaHHS cOMaTHYHOI reHHOI Teparmii 3’aBuioca y 1990 p. mromo
yoTupupiuuoi giBunaku Amantu e CuabBa i3 ypomxeHuM iMmyHomedimuToM.
Huni BoHa Mae GyHKIiOHAJbHY iIMYHHY CHUCTeMY i Belie HOpMaJibHe KUTTA. Y
2012 p. y CIIIA Ta €Bponeiickkomy Coro3i JineH3it0 Ha KOMEpI[ifiHe BUKOPUC-
TaHHA OTPUMAB mepInuii 3acid reHHol Tepalrii s JiKyBaHHSA HEIOCTATHOCTI
¢epmeHTy JiNONPOTEIHAINA3U, IO NPUSBOAUTHL IO Ba’KKOT'0 Ypa’KeHHS MifI-
MIJIYHKOBOI 3ay03u. OgHAK Yepes HeIOMIipHY BapTiCThb IILOT0 JiKyBaHHS (0JIU3E-
ko 1 000 000 $) micro MOMKJIMBICTIO CKOpHCTAJACh TiJBKM ORHA JIOAMHA Yy
2016 p. Vairky 2018 p. y CIITA npaBiiHHs i3 caHiTapHOr0o HaAIJIAAY 3a AKiCTIO
XapuoBUX IPOAYKTiB i memukameuTiB (Food and Drug Administration, FDA)
CXBAJINJIO BUKOPHUCTAHHS I'eHHOI Teparmii aasa maifieHTiB y Bimi Bix 3 mo 25 po-
KiB i3 rocTpuMm JgiMmdobaacTHUM Jeliko3oM. 1[a Tepalmia rpyHTyeThbCcA Ha CTBO-
peHHi xuMepHuUX aHTuUTreHHUX perentopiB CAR-T. Tpaucrenni T-nmimdoruru,
«OCHAINleHi» MMM pelenTopaMu, 3JaTHI po3misHaBaTH 3JI0AKiCHI KJiTwuHH, a
moTiMm sHUIyBaTtu iX (MaJj. 60.2).

IIpoiitoB mepmimii eTan BUIIPOOYyBaHHSA TeHHO-iH)KeHepHUH mpenapar SPK-
FIX. 1le BipycHUIT BEeKTOD, IKWUI Hece HOPMAJIbHY KOITilo reHa (DaKTOpy 3cimaH-
HA KpoBi IX i mpusHaueHuii nda JikyBaHHS oxHiel 3 popm remodimii. Hampu-
KiHmi giororo 2018 p. yuenwuii i3 IlleHbY:KEeHCHKOTO YHiBEPCUTETY OT'OJIOCUB, IO
MoOMYy BIAJIOCA YCHIIiITHO BimpemaryBaTH I'€HOM JIIOACHKOI afineKJIiTuHu. Bin Bu-
KopuctaB TexHoJioriio pemaryBanua IIHK CRISPR/Cas9 (man. 60.3). Meroio
pemaryBaHHsa OyJi0 BUMKHYTH TeH, AKHE Koaye Oijlok, 1o mae 3mory BIJI
norpanuty B KJitwmHy. [loreHnmitino penmaryBanHsa [[HK wmoxe momomorTtu B
60poTH0i TpoTH Maiixke OyIb-IKUX 3aXBOPIOBAHb — BijJl CIAAKOBUX M0 THUX, AKi
OKM 10 € HeBUJIiKOBHUMU (pak, BIJI, xBopoba AxblireiiMmepa TOIIIO).

BesneunicTh BTpyuaHb y T€HOM JIOAUHU Ta 0i0eTHMYHiI ITPOOJIEeMH TeHHOIL
imskenepil mronuuu. K OyAb-AKME MeToJ JiKyBaHHS, I'eHHA Tepallid TaKoK
Mae HemoJIiKu i mobiuHi epexTu. Ile moB’a3aHO HacaMIepes 3 METOJAaMU TOCTAaB-
JAHHSA TeHiB y BigmoBigui kaituau. Hafiuacriiie sK BEeKTOPH BUKOPUCTOBYIOTH
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Mau. 60.2. IIpomec aHTUPAKOBOI Tepamii 3a JOIOMOI'OI CTBOPEHHSA 0COOIUBUX
anTureHHux penentopiB CAR-T (chimeric antigen receptor)

Bipycu, AKi MOKYTh CIPUUYMHUTU OYPXJUBY iIMYHHY BifmoBigh y maitienTa a6o
PUBUK PO3BUTKY iH(peKIii, akmo MomzudixoBanuii Bipyc Oyme B3aeMOIiATH 3
He3MiHEHMMU BipycamMmu, HaABHUMM y KJiTmHax mnaiiieHra. Ille oguH pU3UK:
BOYZIOBYBaHHSA B I'eHOM IIPUBHECEHOTrO I'eHa € BUIIAJKOBUM, a Iie MOYKe IIPHU3Bec-
TH OO0 TOABU MOJATKOBUX MYTAIliil i pO3BUTKY pisHmMX marojoriii. OcranHi
JOCTiMKeHHs TmoKasaJiu IIMo, IMopydY i3 Miciamu, me «mompaiioBasa» CRISPR/
Cas9, cnocrepiraroTh BugaJjieHi abo samineni ginguxku JTHK y kigbka Tucau
nap ocuoB. Tak mocraJso nuranusa mono 6esnexu CRISPR/Cas9.

Binok
Cas9

PHK, komnnemeHTapHa
nocnigoOBHOCTI-MilLEHi

(=)

OHK-MmiweHb
e

)

Maxn. 60.3. Cucrema CRISPR/Cas9 — xomunexkc PHK i 6inkis, mo BmisHae samany

MOCJiOBHICTh TeHOMA, Zie po6uTh ABoJsaHItiorosuit pospis [JTHK. 3asexHo Big Toro, K

BimOyBaTuMeThCA permapallis, IiJbOBUII I'eH MOXKe BTPATUTHU CBOIO (GyHKIII0 uu OGyae
3aMiHEHUH Ha HOPMAaJIbHY KOIIil0
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Bioernuni muTamHA 3acTOCyBaHHsS T'eHHOI iHyKeHepil JIOAWHU CTOCYIOTBHCS
HacaMIlepeJ BUKOPMCTAHHSA CTaTeBUX KJITHUH Ta eMOpioHiB. 3posymifo, mio i
MUTAHHA MalOTh OyTH BPEryJaboBaHi 3aKOHOZABYO.

Knro4yoei mepmiHu ma noHsmmsi

reHHa Tepanis.

1. Aki xBOpoOGM MOXKHa nikyBaTu 3a 4OMNOMOIOH reH-
Hoi Tepanii? 2. Aki Bigomi cTpaTerii reHHOi Tepanii?
3. Aki pocArHeHHA cyyacHoi reHHoi Tepanii? 4. 13 yum MoxyTb 6yTn noe’a3aHi NoGiyHi
edeKTn reHHoi Tepanii?

lepesipre 3A06YyTi 3HQHHS

Y aKknx Bunagkax Moxnmee abo HeobXxigHe reHHO-iHXeHepHe BTpY-

lMomipkyure .
PKY YaHHS Y reHOM eMOpioHIB NMOANHNT?

§61. AOCArHEHHS MOAEKYASPHOI BIOAOTIT TA TEHETUKU
Y MEAULWHI: TEHETU4HI OCHOBWU NEPCOHAAI3OBAHOI MEAVULIMHU

IIpuzadaiime, o Taxe myrtanii, dapmakrosoria. Ilo Take remeTmuHwil moJsimMop-
ism?

IlepconanizoBana MenuiiuHa — IIe BiAIOBigHA MOIeJb OpraHiszarmii memgumu-
HOI JOIOMOTH, AKa 0a3yeThbcsA Ha BHOOPi AiarHOCTUUYHUX, JIKYBaJbHHUX i IIPO-
dimaxTuuyHNX 3ac00iB, ONTUMAJLHUX IJA HAIli€HTa, III0 BPaXOBye HOro iHAMBI-
IyaJabHiI 0COOJIMBOCTI.

Bimomo, 110 peakiia Ha JiKapchKi IpemapaTy 3HAUYHOIO Mipo0 iHAMBigyaJb-
Ha. [Ipu npusHauveHHi Ta O3yBaHHI JiKiB IOTPiOHO BpaxoBYyBATH BiK mallieHTa,
oro (igiosoriunmit craH (HaABHICTHP XPOHIYHMX B3aXBOPIOBaHb, BaTITHOCTI,
IpyAHE BUTOIOBYBAHHS HEMOBJISIT TOIIO) TA B3aEMOMII0 3 iHIITUMU JIIKaPChKUMU
npenaparamu. Tak, y pasi BJKMBaHHSA OJHUX i TMX caMHUX JIKiB y KOXKHIN rpy-
i marieHTiB MOXKYTh cIiocTepiraTu pisHuii edext (Maj. 61.1).

Dapmaxozenemuxa — PO3LiT MeIWYHOI I'eHETUKM, IO BUBUYAE I'eHETHUHI
0CO0JIMBOCTI TAIli€HTiB, AKi BIJIMBAIOTh Ha e()EKTHBHICTH Tepamii 3a momomo-
roio JikapchbKux mpemnapariB. OcHOBHA MeTa (hapMaKOT€HEeTUKU — PO3POo0JIeHH
iHIUBiAyaJbHUX MTiAXOMiB MO JiKyBaHHA IAII€HTIB, yPaxXOBYIOUM IXHi reHe-
TuuHi ocobsuBocTi. HebaskaHi peakIii Ha JiKu, IPUYNHOIO AKUX € 0COOJIBOC-
Ti TeHOTHUIY JIIOJWHHN 3 XBOPO0O0I0, HAa3UBAIOTh (APMAKOzeHeMUUHUMU Oedek-
mamu. BoHu 3ymMoBJIeHi mopymieHHAMY (QYHKIIINA TeHiB, AKi KOOYIOTH (hepmMeH-
TH, 110 3a0e3MeUyIoTh MeTab0Ii3M JiKapChbKUX IpenapariB, TPAHCIOPTHI OiIKM
abo Oinmku-mimreHi (HAIpuKJIah PerenTopu), 3 SKUMHU 3B’A3YEThCA JIiKapChbKUil
3aci6 (mai. 61.2).

dapmarkoreHeTnuHi e(DEKTU € CIAAKOBUMU CUHIPOMaMU, ajie IIPOSBIAIOTE-
cs JuIlle AK BiAIIOBiAL Ha Hil0 BiAIIOBimHOTrO JiKapchbKoro mpemapary. dacToTu
BiAIIOBiZHUX aJiesiB i T€HOTHUIIIB Yy JIOACBKIN momyadaiii MoXyTb OyTH OyiKe
BucOKUMU. 1le 3yMOBJIIOE€ HAA3BUUANHY BaKJIUBICTh (DapMaKOTeHETUUHOT'O TEC-
TYBaHHS JJIsI TPOTHO3YBaHHA (hapMaKOJIOTIiUYHOI BiATIOBiAi marjieHTa Ha JiKap-
ChKUH ITpemapar i mepcoHaJidoBaHOrO MiX0ony A0 BUOOPY IIperapary Ta pesKu-
My HOro Jo3yBaHHS.

dapmaKoreHeTUYHE TECTyBaHHS 0asyeThbcsad Ha BU3HAUEHHI (PEHOTUIIOBUX
MapKepiB mopylleHHA il mpemapariB ((DeHOTMIYBaHHSA IAIli€eHTiB) a00 HaA IIPHA-
MOMY Te€HOTHIYBAHHI MAaIlieHTIiB 3a [OIOMOI'OI0 MOJIEKYJISPHO-0ioJoriuHMX
MEeTOXiB AJIs BUSHAUEHHS ITOJiMOP(MHUX BapiaHTiB reHiB, 110 BU3HAYAKIOTH (ap-
MaKoJIOTiuHY BiAmoBinb. IIpuzadaemo: nonimoppHi TeHn TpeAcTaBIeHi B IOIY-
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Maux. 61.1 BigmoBigs rpynu maifieHTiB Ha OAMH i TOM caMuii IPOTOKOJ MeIUKAMEHTO3-
HOTrO JiKyBaHHs: 1 — maIieHTV 3 OMHAKOBUM JiarHO30M; 2 — IIO3UTHUBHUI TepaleBTHY-

Huii edeKT; 3 — HemocTaTHiN edeKT abo itoro BimcyTHicTh; 4 — HebakaHi JiKapchbKi
peaxirii

aa1ii KiJTbKoMa ajiesIsMHU, IO 3yMOBJIIOE Pi3SHOMAHITHICTH CTaHiB O3HAK yce-
penuHi BULY.
dapMaKOreHEeTUUYHNIN TECT Ma€ BiANOBigaTHM TaKUM yMOBaM:

HasgBHICTH YiTKOI acoriarii MiK mogaiMmophHUM BapiaHTOM TOTO YU iHIIIO-
ro TeHa Ta HeCIPUATJIUBOI (PapMaKOJOTIiUHOI BiAMOBiAmI0 (PO3BUTOK ITO0iU-
HUX ederTiB abo HemocTaTHA e()eKTUBHICTD);

aJiesib, AKUHM BU3HAYAIOTH, CIOCTEPITAaIOTh Y IMOMYJIAIil 3 BUCOKOIO YaCTO-
Toio (me mente 1 %);

Io0pe po3pobJeHnil aJrOPUTM 3aCTOCYBaHHA JIIKAPCHKOTO IIpemnapary 3a-
JIEXKHO BiJ pe3yabTaTiB (hapMaKOTeHETUYHOTO TECTYBAHH;

[IOBeJIeHi TTepeBaru BUKOPUCTAHHSA JiKapCchbKOro 3aco0y IIPU 3aCTOCYBaHHI
pesyJabTaTiB (papMaKOTeHETHYHOTO TeCTYBAHHS MOPiBHAHO 3 TPATUIIINHUM Mif-
xonoM (migBuiienua eheKTHUBHOCTI Ta Oe3meku (papmMakorepamii, eKoHOMiuHa
peHTabe bHICTD);

Mae OyTH perJiaMeHTOBAaHUM Yy BiATIOBiTHWX cTaHIapTaX.

Bapiauii reHiB dhepmeHTiB
meTaboniamy nikapCcbkux
npenaparis

Bapiauii reHis Bapiauii reHis
OinkiB-MmiLLeHewn TPaHCNOPTHMX BinkiB

\ ¢

MiHnuBicTb TepaneBTUYHOI
BianoBiai abo TOKCUYHOCTI

Maux. 61.2. I'eneTnuHi TpUYMHY, 10 BIJIUBAIOTH Ha (hapMaKOJOTIUHY
BiITIOBiIB

Knro4oei mepmiHu ma noHsmmsi

nepcoHarnisoBaHa meauumnHa, hapMakoreHeT1Ka, (hapMakoreHeTUYHE TECTYBaHHS.
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1. Y 4Yyomy nonsrae ocHoBHa npobnema cy4acHoi
nikapcekoi Tepanii? 2. Cdopmynionte OCHOBHY
MeTy hapmakoreHeTuku. 3. [lante BU3Ha4Ye€HHA TePMiHY «hpapmakoreHeTUYHUN aedekT».
4. Ha yomy 6asyeTbcsa hapmakornoriyHe TeCTyBaHHA? AKMM ymMOBaM BOHO Ma€ BiamnoBi-
natn?

lepesipre 3A06yTi 3HQHHS

Axi 6ioeTnyHi npobnemMn MOXyTb BMHUKHYTU B pasi BBEOEHHS B

Iomipkyure LUMPOKY NpakTuKy 3acobiB NnepcoHanisaoBaHoi MeanLUnHN?

§62. NPOBAEMU BIOAOTIYHOT BE3MNEKU TA BIOAOIYHOIO 3AXUCTY

IlIpuzadaiime mikpoopraHisamMu Ta Bipycu — OCHOBHI 30yAHUKY iH(eKIiHHIX XBOPOO
y mioguuu. I1lo Take rerna imxenepia? ki opramismMmu HajgeKaTh IO TeHETUYHO MOIU-
dikoBaHUX?

Biosoriuna Oes3mekxa — IIe CTaH CepPelOBUINA KUTTENiAJIbHOCTI JIOAWHU, 3a
SAKOrO0 BimcyTHiil HeraTMBHUI BILINB iOoro YMHHUKIB (Oiosorivuamx, XimMiunmx,
(isrnuHMX) Ha 6i0JIOTIUHY CTPYKTYPY i QYHKILitO JIFOJCEKOI 0COOM B TEIePiITHbO-
My i MaiOyTHiX IIOKOJIIHHSX, a TaKOX BiJCYTHifI HeoOOPOTHUI HeraTHBHUH
BILIUB Ha OioJioriuHi 00’ekTH IIpUpPOLHOro cepemoBuiiia (6iocdepy) Ta CiIbCBKO-
TOCIIOAPChKi POCIMHMU i TBapUH.

Y cyuacHOMYy cBiTi mpobiemMa 6Giosoriumoi Oe3mexku cTae HaA3BUYANHO BaiK-
auBoro. Tak, mMOMUPIIOTHCA iH(eKIliiHI Ta iHBas3ifiHi 3axBOpIOBaHHA, IO He
pUTAMaHHi AJIA eBHOI TepuTopii (HampuKJaaa, aTuIoBa MTHEBMOHiA abo Juxo-
maHKa E6osia) abo iX BBasKaJiM BiKe HEAKTYaJIbHUMU B Pe3yJIbTaTi 3aCTOCYyBaH-
HS MacoBOT'0 BaKIMHYBaHHA (Kip, KaIlJIOK, TyO0epKyabo3). BigcyTHicTs uiTKOI
3aKOHOMaBUOI 0a3u Ta IIPaBUJ IIOBEAiHKKM 3 HeOe3meuHuMH O0ioJIoTivHuMUu
00’eKTaMM CTBOPIOE IIEPEeIyMOBH [AJIS HE3aKOHHOI'O 00iry 6iojoriuHmx areHris,
AKi MOMKYTb OyTM BUKOPUCTAHI [OJA BUTOTOBJIEHHS Ta PO3POOJEHHS HOBUX

OcHoBHI mxepesa Ologoriuamx 3arpo3 B Yrpaini. 3rigao 3i «Crparerieio
3abesneueHHs Oiosoriumoi Oesmexku Ta 06ioJOTiYHOrO
saxucty Ha mepiox mo 2020 poxky» ocHOBHUMU 0ioJio-
riuaumu 3arposamu (MaJj. 62.1) e€: ingexiiiai s3axBo-
PIOBaHHs, IO MAIOTh TEHIEHITiI0 IO eIIigeMidyHOoro Ta
enizooTnyHOro (y BUIAAKY TBApUH) PO3MOBCIONKEH-
HA; IPUPOAHI OCEpeIKM Ta IIPUPOLHI pesepByapu
30yIHUKIB HeOe3leuHMX Ta OCOOJMBO He0e3IeUHUX
3aXBOPIOBaHb; 0i0JIOTiUYHO HeOe3meuHi Ta MOTEHITiHIHO
HeOe3meuyHi 00’eKTU AK IJd JIOOUHHN, TaK i mjasa Oio-
chepu y 1isomy (;1abopaTOpHi IITaMu Ta KOJEKILil
maToOreHHUX MiKpoopraHismiB i BipyciB, opranismwu,
CTBODEHI MeTOZAMH TeHHOI iHskeHepii); sacrocyBanns Manx 62.1. Mimmapon-

. . . . X " HUH 3HAK Giosoriumoi me-
GiosioriuHoi 30poi; GiosoriuHMIi TepopU3M. fr———

LlikaBo 3Hamu

loes BuKopucTaHHs BionoriyHuX areHTiB sik 36poto He HoBa. Tak, y cepeaHboBIYYi Mig,
yac obnorn MicT i opTeLb Ha iXHIO TEPUTOPID 3akmaanu TPynu TBapuH YM ngen, wo
nomepnu Big iHgekLinHnX xaopo6b. MNepLmm odilinHMM BUKOpUCTaHHAM BionorivyHoi 36poi
€ BUKOPUCTaHHSA OpuUTaHCbKMMM Biicbkamu nig komaHgyBaHHAM cepa xedpi AMxepcTta
3apaxeHuX YOpHO BICNOK KOBAP, AKi nepegaBanu nnemeHam KOPiHHUX aMepuKaHLiB,
WoO iX TOTanbHO 3HULLMTN.

Biosoriuna 30pos — 30pos MacoBOrO 3HUINEHHs, Bpaskaioua Iid Akoi 6asy-
€ThCA HAa XBOPOOOTBOPHUX BJIACTUBOCTAX BipyciB i MiKpoopraHiamiB — 30ymaHU-
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KiB XBOpOO JIIOAWHM, TBAPUH 1 POCJNH. 3 BiliChKOBOIO METOI0 BUKOPHUCTOBYIOTH
AK caMuX 30yIHUKIB XBOp00, TaK i TOKCUUYHI IPOAYKTU IXHBOI MKUTTEIIAIBHOC-
Ti, IIT0 PO3HOBCIOMKYIOTHCA 3a JOIIOMOIOI0 iH(iKOBaHMX MEPEHOCHUKiIB XBOPOO
(rpusyHiB, TaxiB, KoMax TOINO) ab0 y BUIVIAAI CYCIIEH3ill UM ITOPOIIKiB.

Biosoriuna 306pos 3a CBOEIO BPa’sKkalouoio Ai€i0 HAOJIMIKAETHCSA OO0 SAAePHOI.
Tak, poscitoBanua 100 Kr cmop 30yaHIKa cCUOipKH (AHTPaKCy) MOKe IIPU3BECTH
IO JIOACBKUX JKEPTB, AKi € 3icTaBHUMU 3 KijJbKicTiO 3arubamx mig uac 6omoOap-
nyBaHHa Xipocimm Ta Haracaki. Ille HeGesneunimumu € imdekiiiai areaTu,
3[aTHIi mepegaBaTUCA BiJ JIOAUHYA 0 JIOAUHN, HAIIPUKJIAL 30y THUKY JereHeBol
yymu abo gopHoi Bicmu. ¥ 1972 p. 6ysno yxBameno Komsenirito OOH mpo 3a6o-
poxy OGiosoriuHoi 36poi.

3arposa Giorepopusmy. ¥ Cy4acHOMY CBiTi 3arpo3u TepopusMy HaOyau Maii-
JKe ILTameTapHoro maciTady. OcTaHHIM YacoM I[iJIJII0O TEPOPUCTIB CTae MUPHE
MuBiJbHE HaceJeHHA. TepoprucTy 00MPaIOTh MiCI[A BEJINKOI'0 CKYITUeHHS JIIoaei
i BHKOPUCTOBYIOTH 3aco0M, AKi MOMKYTH CIHPUUYMHUTU HANOIJIBITY KiJbKiCTb
sKepTB. Hebesmeka 6ioTepopuaMy BU3HAUAETHCA HUBKOIO IIEPEIYMOB.

1. BaCTocyBaHHﬂ TepopuUCTaMH p13H1/1x BuAiB OiosioriuHoi 30poi 3maTHe B
KOPOTKi TePpMiHU CIPUYMHUTY €IiJIeMito, II[0 MOYKe TPU3BECTH 0 3arudeJii Beu-
Ye3HOI KiJILKOCTi JIIofiell, a TaKOK TBApUH i CiJIbChKOTOCHOMapChKUX KYJIBTYD.

2. Po3BUTOK MeIUIIMHHU Y IIiJIOMYy, a TAaKOXK HpodiaKTHKa M JiKyBaHHA
iHQeKIiMHNX 3aXBOPIOBaHb NMOTPEOYIOTH 30epiraHHs mTaMiB OaKTepitt i Bipy-
ciB, aKi mOoTPiOHI AJIA CTBOpPeHHA Pi3HMX BaKIUWH. AJle MOTEHIiHHO IIi IIITaMu
3aJUMIAIOTHCA JKepesaMu 30yIHUKIB yCiX THMX 3aXBOPIOBaHb, AJIA JiKyBaHHS
AKX TPU3HAYEHi.

3. V¥V mpuponi B:Ke icHye BeJmKa KiJbKiCTL IOTEHIIIHO HeOE3ImeUHUX IJIs
JIIOAVWHN MiKpooprauisamiB, a BUXigHiI mMaTepianau AJsd KYJIbTHBYBAHHSA 1X YacTO
€ MIPOAYKTaMM I'OCHOAAPCHKOI MiAJBHOCTI JIIOOWUHMU.

4. Biojoriuma 30posi JJerKo TPAHCIOPTYETHLCS, ii CKJIAAHO BUABUTHU IIiJ Uac
TIepPeBipOK.

5. Kosxua iH(QeKIlia moTpebye cBOiX METOIiB JiKyBaHHA i mpodisaKTUKMU, 110
YCKJIQJHIOE MOKJIMBICTD IIiITOTOBKY IO BiIBEpHEHHSA IOTEHITIAHOTO HaIamy.

Or:xe, 3arposa 3acTOCYBaHHs TepopucTaMmu OioJioriumoi 30poi € peaJbHOIO.
HesBarkatoun Ha HasIBHICTH MOCTATHHO MOTY:KHUX aHTHOAKTEpiaJIbHUX IIpela-
paTiB, a TaKOX BaKI[MH IO OiJIBIITOCTi 30yAHUKIB XBOp0OO, Uepes HeBU3HAUEHICTD
TOT'O, KOJIU i Je MOosKe OyTu 3milicHEeHa cIpo0a TepOpPMCTUUYHOI aTaku i aki 0io-
JIOTIYHi areHTH MOKYTh OYTH BUKOPHCTAaHI AK iHCTPYMEHT Tepopy, iXHE 3aCTO-
cyBaHHA MOKe OyTH HeIOCTAaTHhO e(EeKTUBHUM
yepe3 HEBYACHY [iarHOCTUKY IIEPIINX BUNAAKIB 47 =
3aXBOpIOBaHHsA. Po3B’a3aHHA I1iel mpobiemu morpe- | [ o |

|
|
|

Oye poO3poO0JeHHA Ta 3aCTOCYBaHHS KOMILIEKCY
3axomiB 3 Oiosioriunol OesmeKm Ta 010JIOTiYHOIO
KOHTPOJIIO Ha JEP)KAaBHOMY Ta MiKJIep:KaBHUX DPiB-
HAX, TiATOTOBKU CIEI[iaIi30BaHOT'0 MEIMYHOTO Tep- |
COHAJIy Ta IMHUPOKOi iH(hopMOBaHOCTI HaceleHHA. |

l'enno-iH:KeHepHi TexHoJOrii Ta Oiomoriuma ||
oesmerxa. Ha chorommi Hemae moBemeHUxX (paKTiB S —
HebOe3meKu IJd 3J0POB’SI JIIOAWHU IIPOAYKTIB Xap- ,
UyBAHHS, KOCMETHYHUX a60 JTiKAPCHKUX 3aco6i, y el 62.2.  Obos’askose
. . MapKyBaHHA Ha IPOAYKTAX
BUPOOHUIITBI AKNX BUKOPHUCTAHO IeHHOMOAM(DpIKO- XAPUYBAHHS, IO MOIHAUAE
BaHi opranismu. OfHaK, 3 TorIAxy O0ioJoriuHol 6€3- BigcyTHicTs BacTOCYBaHHSA
IeKu, OCTpaxX III0J0 OpraHi3dMiB, CTBOPEHUX B3a TeHETUYHO MomudikoBaHHX
JIOTIOMOI'0I0 CYYaCHUX OiOTeXHOJIOril, 3aIUIIaETh- opraHismis

203 O Tema9



cs. Tak, € ToOOIOBaHHSA, 10 TeHETUYHO 3MiHeHi opraHisMu AK aOCOJIIOTHO HOBi
IJisa 6iocepu MOMKYTH BILIMBATHU Ha Hel HecrmomiBaHuMm umHOM. Kpim Toro, reu-
HO-iH)KeHepHi eKCIIepruMeHTH 3 XBOPOOOTBOPHUMY OaKTepiAMY i BipycaMu CTBO-
PIOIOTH MTOMAaTKOBY MOTY:KHY OioJoriuHy 3arpoay.

YpaxoByroun moTeHIiiiny sarposy I'MO, y 6aratbox KpaiHax cCBiTy, cepen
AKX i YKpaiHa, yXBaJIeHO 3aKOHU II[OZ0 CYBOPOT0 KOHTPOJIIO 3a CTBOPEHHSM,
BUMIPOOYBAHHAM, TPAHCHOPTYBAHHAM i BUKOPHUCTAHHAM T'€HETUYHO MOAUMDIKO-
BaHUX oprauismi. Hampukiaan, B YKpaiui 3a60poHeHO BUCAIKYBATU I'eHHOMO-
nudikoBaHI POCHAMHN Y BIAKPUTHUHA TI'PYHT i BUKOPHUCTOBYBATH Y CiIBCBKOMY
TOCIIOHAPCTBi, a BCi MPOAYKTM XapuyBaHHA NMOBWHHI MaTW BiAIIOBiHE MapKy-
BaHHA (MaJj. 62.2).

Knro4yoei mepmiHu ma noHssmmsi

GionoriyHa 6e3neka, 6ionoriyHa 36pos, GioTepopusm.

MepesipTe 3A06YTi 3HAHHS 1. Ulo osHavae NOHATTH «6i<_)norqua b6esneka»?

2. Aki ocHOBHI gxepena GionoriyHux 3arpo3 B Ykpa-
iHi? 3. Lo Take GionoriyHa 36posa? 4. Yum 3ymoBneHa Hebesneka biotepopuamy? 5. Y yo-
My nonsrae noteHuiHa Hebesneka FTMO?

BukopucToByo4M €NeKTPOHHI pecypcu, 3HanaiTe apryMmeHTu Wwogo
Hebe3nekn TMO. 3 HaykoBOi No3uuii JOBediTb iIXHIO cnpaBegnu-
BicTb abo HenpaBsoTy.

lNomipkyvite

HABYAJIbHI NPOEKTU KnoHyBaHHs opraHiamiB. HaHoTexHonorii B 6ionorii. TpaHCcreHHi
opraHiamu: 3a i npotn (oauH Ha BUBIp; cTBOpeHHs Byk-Tpennepy, npe3eHTadii, bykneTa,
ckpanby, nocTepy ToLLO).

POAb BIOAOTII TA EKOAOTIT Y PO3B’93AHHI CYYACHUX
TAOBAABbHUX NMPOBAEM AFOACTBA

MNMepeA CY4ACHUM AKOACBKUM CYCMIAbLCTBOM
CTOSTb TPU TANOOCAABHI 3ABACHHS:

3a0e3meUeHHA MOTPIOHNMY AKICHUMU MPOAYKTAMU Xap4YyBaHHS,

OXOpOHA 3[0POB’A JIOAWHU 3a AOIIOMOTOIO0 SKiCHOTO Ta JOCTYITHOTO Me-
IUYHOTO O0CJIyrOBYBaHHSA, 3a0e3leueHHA TPOMiIaKTUKMU Ta JIIKyBaHHSA 3aXBO-
pIOBaHb, CTBOPEHHS YMOB JAJISA 3JJOPOBOTO CIIOCO0Y »KUTTH;

3a0e3meueHHs AKICHUX YMOB JKUTTS 34 JOIOMOI'OI0 3aXMCTY SOBKIJIIS Bif
3a0pyIHEeHb, OXOPOHU O0iOpPiBHOMAHITTSA HAIOl IIJIaHETU Ta peajisalrii KoOHIIem-
ii craJsoro (36a1aHCOBAHOT0) CYCHiJILCTBA.

Biosioriuni Ta exoJsoriuni mgociigyKeHHA MOTPiIOHI AJA CTBOPEHHSA HAYKOBUX
OCHOB MIPOTHO3yBaHHSA Ta MJIAHYBAaHHS PO3BUTKY CTaJOro (36a/ilaHCOBaHOIO)
JIIOJICBKOTO CYCHiJIbCTBA MaiOyTHBOTO. /I IIHOTO BasKJIMBO BiIBEPHYTH HAAB-
HY 3arposy cydacHoi 6iocepnoi kpusu. CrnenudiuHicTs 3arposu cydacHoi 6io-
IEeHOTUYHOI KpU3u, AK i Bcix MaiOyTHiIX, — y 3MiHax Giocdepu, CIPUUMHEHUX
TOCIIOAAPCHKOI0 MiAJBHICTIO JIIOAUHMU.

s cTBOpeHHS eKOJOTiuHO cTabiJbHOTO CYCIiJIbCTBa, TOOTO HOOChepH,
JIIOICTBO IIOBUHHE B HANMOJIUIKUYOMY MaliOyTHHOMY B3ATHU IIiJl KOHTPOJb CTPiMKe
3pOCTaHHA HAPOJOHACEJIEHHs; 3aMiCTh BUKOPHCTAHHSA HEBIJHOBHUX PECYPCiB
eKCILIyaTyBaT! BiTHOBHi; YIPOBaIKyBaTy €KOJIOTIYHO OOT'DYHTOBAHi TE€XHOJIO-
rii 30ibIIEHHA BUPOOHUIITBA TPOAYKTIB XapuyBaHHS; IPUIIMHUTYA 3HUIITYBATU
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IEepPBUHHI Jicu i mepeliTH 10 MPOMIUCJIOBOTO BUKOPUCTAHHSA BTOPUHHUX i IITYyU-
HUX JicoHAacaJKeHb 3 HACTYIHMM IXHIM BiJHOBJEHHAM; 3MEHINYBATH 00’€Mu
CTIiYHMX BOJ, 3aNpPOBAIKyBaTH HAMilHI cIocoOM OUHINEHHSA Ta HOCTiHHmMi
KOHTPOJb 3a SIKiCTIO IMUTHOI BOJM, CTBOPIOBATU 3aMKHEHi CHCTEMU BOAOIIOCTA-
YaHHA IIPOMUCJIOBUX Ta €HEPreTUYHUX OO0’€KTiB; 3ailicHOBaTU eheKTUBHUI
3aXMCT i BiITHOBJIEHHA IPUPOIAHUX E€KOCUCTEM.

OpHe 3 BayKJIMBUX 3aBAAaHb 6iojorii Ta ekosorii — 1ie BuBUeHHs OiopizmoMa-
HITTA HaIoi mianeTu. BoHO maJjieKe [0 3aBepIleHHs: HAYIli HeBigoMi He MeHIIe
MiJgbHOHA BUAIB OpraHisamiB, IKi HMHI MeINIKaIlOTh Ha HAIIill miaaHeTi. BuBuen-
Hs 0iOpi3HOMAHITTSA CTBOPIOE HAYKOBiI OCHOBM IfOT0 OXOpPOHM, ajsKe 6e3 ITHOTO
HEeMOJKJINBe cTabiibHe (DYHKIIiOHyBaHHs Oiocepu AK IIo0aLHOI €eKOCUCTEMU
HaIol MJIaHeTH.

¥ ranysi sabesmneueHHs CYCIIiJIbCTBA IIPOAOBOJBCTBOM Ba’KJHBa POJIb HaJe-
JKUTh ceJIeKIlii, 6ioTexHoJoTil, TeHHi# i KiaiTwmHHiN iHXKeHepii. 3a momomororo
Cy4YacHUX METO[iB YUeHi CTBOPIOIOTH BUCOKOIPOAYKTHBHI IIOPOIN TBApPUH, COP-
TH CiJIBCBKOTOCIOAAPCHKUX POCJMNH i IIPOMMCJIOBI IITAMI MiKpoopramismis.

Tenermuna im)KeHepisa Mae 3HAYHI IIEPCIIEKTUBHU 1 B rajysi 0XOpOHU 310POB’d.
Kpim mpakTnuHmMx HanpsamiB (TigBUINEHHA TPOAYKTHUBHOCTI IIITAMIB MiKpOOp-
raHisMmiB, IIepeHeceHHs B KJIITMHU IPOKApPioTiB reHiB eyKapiorTiB, AKi BigmoBiga-
I0Th 3a CHHTE3 BaXKJMBUX CIOJYK — BiTaMiHiB, TOPMOHiB, (hepMEHTiIB TOIIO), V
Mai0yTHROMY BOHA 3MOYKEe PO3B’sidyBaTu Iiio0aibHi mpobiaemu. Tak, y ramaysi
60poTHOM 3i CIAJKOBUMM 3aXBOPIOBAHHAMU OYAYyTh e(DEKTUBHUMU METOIU T'€H-
HOI Teparrii: BUJyUYeHHA 3 XPOMOCOM T'e€HiB — HOCiiB imopmarlrii mpo 11i 3axBo-
pioBaHHsA, i3 3aMiHo0 Ha OesmeuHi ajesi, Ta iHimri cmocobu BigmoBimHMX 3MiH
renorunty. [ momaapIoro po3BUTKY FeHeTUYHOI iHKeHepii CTBOPIOIOTH OaHKM!
TeHiB — KOJIeKIIil reHiB pisHOMaHITHMX opraHisMiB, BOyZOBaHMX y IJIas3Minu.

IITupoko 3acTOCOBYyBAaTHMYTh I'eHeTUYHO 3MiHeHi, TaK 3BaHi TpaHCTeHHi, abo
reHeTuyHo MonaudikoBaHi, opraHizamu. MertomamMu reHeTHMUHOI iH:KeHepil B
T€HOM POCJIMH BBOJATH NIEBHi I'eHu, AKi 3a0e3mIeuyioTh CTifiKicTh m0 mii mecTu-
IUAIB, MIKIZHUKIB, 1HIINX HECHPUATANBUX (PaAKTOPiB HOBKiaaa Tormo. Tak,
CTBOPEHi COpTH KapToILIi, 0 KapioTumy SKuX IpHEeSHAHI OaxTepiajbHi rexu,
10 POOUTH II0 POCJAUHY HEICTiBHOIO AJA KOJIOPAACHKOrO JKyKa. ['eHeTuYHO 3Mi-
HEHi opraHisaMu 4acTo MalOTh BUCOKY HNPOAYKTUBHICTE i IMJIOAIOYICTh, III0 MOXKE
IOIIOMOI'TH PO3B’A3aTH MpPoO6JieMy 3a0e3IeueHHs JIIOACTBA XapPUOBUMU IIPOAYK-
TaMu. AJle HacaMIiepel TaKi OpraHisMu MaiOTh IPOUTU PeTeNIbHI JOCTiIKeHHs.

Bararo ouikyBamp Big kiaiTmHHOI imikemepii. I'iOpmaumsaliis coMaTHUYHUX
KJITUH Ja€e MOMKJIMBICTH CTBOPIOBATH IIpeIlapaTH, AKi IMiABUMOIYIOTH CTiHKiCTh
OpraHiamMy A0 pi3HOMAaHITHUX 1H(pe}cum, BHUCOKONIPOYKTUBHI HO]‘[yJIHI_Ill TIopo-
IV, COPTH Ta IIITAMU IPOMUCIOBUX i CiJIBCHKOTOCIIOaPChKUX OPTaHi3MiB TOIIIO.
3aBAAKM BHUIIJIEHHIO COMATHUYHUX KJITUH 3 OpraHisMy Ta NepeHeceHHI0 Ha
TOKMBHI cepeoBUINA CTBOPIOIOTH KYJIBTYPH KJITUH (TKAaHWH) IJIA OTPUMAaHHA
MiHHUX PEYOBUH, ITT0 3HAYHO 3MEHIITye iXHI0 coOiBapTicTh i 3amobirae BuIydeH-
HIO I[LJIIOIMUX POCJIMH Ta iHIINX opraHismiB 3 mpupoau. Kpim Toro, ockiJgbKm
COMATHYHI KJITMHM MiCTATh BCIO CIaAKOBY iH(opMalliio, IpuTaMaHHY 0COOHU-
Hi, iCHye MOMKJIMBICTHL BUPOIIYBaHHA i3 HUX 3HAYHOI KiJILKOCTI HamagkiB 3
iTEeHTUYHUMHY CIIaJKOBUMU BJIACTUBOCTAMU, TOOTO KJIOHYBaHHA. 3aCTOCYBaHHS
CTOBOYPOBUX KJITUH Yy MEIUIIMHI JACTh MOXKJIMNBICTH JIiKyBaTH pisHOMAaHITHI
3aXBOPIOBAHHS, B30KpEMa OHKOJIOTIYHi, BiTHOBJIOBATM YINKOIKEHi opraHwu,
OMOJIO/I?)KYBATHU OPraHi3M TOIIIO.
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