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3HAaNOMCTBO 3 MiAPYYHNKOM

IITamoBHI oAMHAAIATHUKJIACHUKMN i OJZMHAL-
maTukgaacHuIli! I[boro poKy B BuUBYaTHMeTE TaKi
posainu Giosorii:

« Apamrarii

- BiosoriuHi ocHOBH 3I0POBOTO

CII0CO0y KUTTSA

« CesekIlia Ta 6ioTexHoJorisa

« ExoJoria

- Cranuii po3BUTOK Ta 30aJjiaHCOBaHe

MIPUPOAOKOPUCTYBAHHA

Becr HeoOximuwmii marepianm Bu 3Halgere
B TiAPYYHUKY, AKUH MiCTUTHL TI’ATH PO3AiTiB
BigmoBimHO MO TeM, IO BU OyJeTe BUBYATH.

IlinpyuysHuK moOy0BaHO TAKUM YMHOM, 11100
BaM OyJIO 3pyYHO 3 HUM IpaifoBatu. Iloropraii-
Te CTOPiHKUY i 0OBHAOMTeCS 3 OTO CTPYKTYPOIO.

1. Ko:xkuuit maparpad posTalioBaHUi Ha Of-
HOMY P03BOpoOTi. Bech MaTepiaa ogfHOTO YPOKY —
nepen ounMa. Take poO3TalTyBaHHS IIOJIETIIIUTH
MHOINIyK MOTPiOHOro maparpada.

2. Ha mouaTky KOKHOTro maparpada mpo-
MOHYEThCA OeKiJbKa TeM, AKi HeoOXimgHo mpu-
rajgaTty, HepIl HiK BHUBUATH HOBHUU MaTepiaJ.

YMOBHIi IIO3HAYEHHA B HiAPYYHUKY

0 — IlomipryiiTe
o — MisHaliTecsa OinbIme
® — IlpakTuuna pobora

3. Ilaparpadu, y axux e HeoOximmo, mic-
TATh IPAKTUYHI PoOOTHU.

4. 3akinuyeThcsaA KOXKHUII maparpad aBoma
pyOopuxamm:

- «KnrouoBa imes» — 1le TOJIOBHA OYMKA,
BHUCHOBOK;

+ «3alUTaHHA Ta 3aBAAHHA» — KOMIIETEHT-
HicHi 3aBHaHHA.

5. Bararo imgopmariii HaBegeHo y BUIJIAIL
cxeMm, TabjauIlh, ijgiocrpaiiifi. BoHu moJermarh
COPUUHATTA W 3amaM’ATOBYBaHHS HOBOTO Ma-
Tepiaiy.

6. KoxxHuii po3zmin 3aKiHUyeThCA y3araib-
HIOIOUMM PO3BOPOTOM, Y AKOMY CTHUCJIO IIOJAHO
irgopmaliiro, BUKJagAeHy B PO3IiJi.

7. Y KiHnmi migpyyHuka BU 3HaWgeTe aJ-
(aBiTHUN MOKAKYVK, AKUHA MMOJETIIUTL TOMIIYK
HeoOximHoi iH(opmarrii.

Kpim Toro, migpydyHuK Mae eJeKTPOHHUI
IOIaTOK, PO3MiIlleHM Ha camTi
interactive.ranok.com.ua. ¥ HbOMY

BU 3HalifieTe TECTOBi 3aBIaHHSA OO TEM.

Cnodigaemocs, uio eam 06yde 3pYyuHO i JezKO npayrweamu 3a HAUWUM NiOPYLHUKOM.
Basxcaemo eam ycnixie y HasuanHi!



Tema 6. AganTauit

§ 1. NMopgpasnueicTb GionoriyuHnx 06’eKTiB

0 [omipkymTe

Yu icHyloTb HEXMBI cuctemu, siki 6 pearysanu
Ha 30BHiLUHi BNAUBN?

é 3raganTe

» BnactusocTi *uBoro
« bypoBa KniTMHHOI MemMbpaHu
» MexaHi3m fii ropmoHiB

[Noapas3numeicTb AK peakLis
Ha Noapa3HeHHA

OpHielo 3 6a30BUX BJIACTUBOCTEI KHUBUX
opraHismiB € moapasauBicTh. IlogpasauBicTio
Ha3WBAaIOTh 3JaTHICTH OpraHisMiB mepexomu-
TM B JiAJBHUNA cTadH 3i cramy Qisiosoriumoro
CIIOKOI0 Yy BiATIOBimL Ha Aito meBHUX (haKTOPiB
(moxpasuukiB). Cam mporiec aii moagpasHUKa Ha
OpraHisM Ha3WBAIOTH MOAPAZHEHHIM.

3marHicTh BifmoBizaTy Ha BILIUB (PaKTOPiB
BJIACTHBa He JHIlle JKUBUM opramismam. Tax,
pH 6ydepHux posumHiB y BiAmOBiAL Ha moxa-
BaHHA HeBeJUKHUX KiJbKocTell KucaoT abo Jy-
riB BiTHOBJIIOETBHCA CAMOCTIiHiHO. AJie s KU-
BUX OpPradisMiB 3JATHICTL IO IIOAPA3JIMBOCTI €
000B’sI3KOBOIO /I BU)KMBaHHA. Des 1iei Biac-
THUBOCTI OPTaHi3MM He CIIPOMOKHIi ImigTpuMyBa-
T cBiii romeocrtas. IlogpasauBicTe Mae Micie
Ha BCcix piBHAX opramisamii sxkuBoro.

Buav nogpasHukis

Ilogpasumku, AKi s3maTHi OiaTu Ha KUBI
opraHismMmu, MOKHa PO3AIINTH Ha TaKi rpymnu:
3a IIPUPOIOI0, 3a CHUJIOI0 Ta 3a 0ioJOTiYHMM 3HAa-
YEeHHAM.

3a npupodorw MOAPABHUKYU IOMLIAIOTE Ha di-
3UuHi, XiMmiuHi Ta sMimani. @iduuHi ToApPa3HUI-
KU OiI0Th HA OPTraHi3Mu’ 3a JOIIOMOI0I0 (Di3MUHUX
dakTopiB i, BigmoBimHO, OyBaOTh MEeXaHiUHIMU,
TEIJIOBUMMU, CBITJIOBUMU Ta eJeKTpuuHuMu. Ta-
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KUMHU IOAPa3HUKAMU, HAIIPUKJIAMA, € TUCK BOIU
Ha MeIIKaHIIiB BOJOMM, CBiTJIO COHIA, HU3bLKA
YM BHCOKAa TeMIepaTypa CcepeoBUINA Ta iH.

Hesaki pedoBMHM — KWUCJIOTH, JYTH, TOP-
MOHM, BiTaMiHU, HIPOAYKTH OOMiHY peduOBHUH
TOIO — € XIMiYHMMH TOJpPasHUKAMU IJId JKU-
Bux opra"ismiB. Ili peuoBumHHM mnepebyBaioTh
B OpraHismMax y BUIJISII MOJEeKYJ abo OKpeMux
MOHIB 1 mifoTh Ha KJITHHHOMY PiBHI.

A 3mimani mogpasHUKY 34iHCHIOIOTE Ha Op-
raHisMy KoMOiHOBaHMII BIJINB, AKUHN CKJIaga-
eTbed 1 3 PisMUHUX, i 3 XiMiUHUX KOMIIOHEHTIB.
Jlo TakuxX IOApPa3HUKIB HaJeXKaTh, CKayKimo,
ocmoTnuHu Tuck i pH cepemoBuimna.

3a cuso0i0 ToAPa3HUKU OyBaloTh ITIOPOTOBU-
MU, ImigmoporouMmm i HagmoporoBuMu. Ilopo-
TOBi MOAPABHUKU MAIOTh CUJIY, MiHiMaJBLHO He-
00XimHY OJid BUHMKHEHHS BimmoBimHol peaxirii
opraHiamy. ¥ migmoporoBux IIOAPa3HUKIB cuja
BILIMBY Ha OPraHi3M MeHIIIA 3a IOPOTOBY i He
MOJKe BUKJUKATU DeakKIlilo opraHiamy. ¥ Haja-
MOPOrOBMX TaKa CHUJIA, BiAIOBiAHO, € OiJbIIOIO
3a moporoBy. [lyis pisHUX opraHiaMiB BeJmuUMHA
IIOPOTr'0BOr0 MOKA3HUKA MOXKe O0yTu pisuoro. Taxk,
coBa 3JaTHA 0aUNTH IIpPeJMeTH 3a YMOBU PiBHA
OCBiTJIeHHs, IO HabaraTo MeHIIWi, Hi)K TOI,
3a AKOTO IIi K ImpeaMeTu Oyme 0auuTH JIOAUHA.

3a 6ion02iuHUM 3HAYEHHAM TIOAPASHUKU II0-
OiIA0Th Ha afeKBaTHI W HeaJeKBaTHi. Aek-
BAaTHUMH € IIOJIPA3SHUKH, AJIA CIIPUAHATTA AKUX
B OpraHisMi mprcTOCOBaHi IIeBHi 30yIJINBi CTPYK-
Typu. Hanpukaaza, pernentopy CiTKiBKU CIIpuii-
MAaloTh CBiTJI0. A HeaJeKBaTHHMM € IIOIPa3HUKH,
o mil AKMX BiANOBiAHI CTPYKTYpHU OpraHisMmy He
npuctocoBati. Ti K pelenTopu CiTKiBKU He IIpPHU-
3HAUEHI IJIg COPUUHATTSI MeXaHiuHMX Ioapas-
HeHb. AJie B pas3i HaTUCKAHHA Ha HUX MOYKYTb
BUPOOJIATH CUTHAJM i IIepemaBaTH iX Yy MOBOK.

lNoppa3nuneicTb Ha KNITUMHHOMY PiBHi.

KnitnHHi peuentopu

Ha piBHi KJiTMH moapasauBicTh 3AiMCHIO-
€ThCA 3a AOIIOMOI'OIO CHeILiaJIbHI/IX MOJIERYJIADP-



HUX CTPYKTYpP i pisHOMaHiTHMX OioximMiuHmX
MexaHisMiB. OCHOBOIO IJIA COPUUHATTA Hii ImO-
IPa3HUKIB € KJITUHHI perenTopu.

Penentopu KJIITUH € OiJIKOBUMH MOJEKY-
JaM#, AK1 pos3TalloBaHi Ha IIUTOIJIa3MaTUYHiN
MeMOpaHi a60 BcepeAuHi KIITUHY i 3HaTHI peary-
BaTU NLJIAXOM 3MiHU cBOel KoH(opMAIlil Ha Oit0
neBHOro (hisuuroro axTopa (cBiTJIa, TEILIA TOIIO)
abo0 MOJIEKyJM TeBHOI PeuoBWMHU. BHYTPimIHBO-
KJIITUHHI PerenTopy MOKYTh PO3MIITyBaTHCA HA
MOBEePXHi KIITHHHUX opraHes abo B IIUTOIJIa3Mi.

MoJieKyiu IIeBHUX PEYOBUH, III0 CIIPOMOIKHI
000pOTHO 3B’A3yBaTHCA 3 PEIENTOpaMu HEeKOBa-
JIEHTHUMU 3B’ f3KaMM, HA3WBAIOTh JITaHIAMH.
Ilicna sminm cBoei KoH(oOpMAIlil perenTopu ak-
TUBi3YIOTH JAHIIOMKOK CUTHAJIB, i 3alTyCKaeThCA
MexXaHi3M BiAHOBiAl KJIITMHM Ha IOApPa3sHEHHS
(mam. 1.1).

Jisa Bzaemozii 3 sriraHIaMu PelernTopu Ma-
OTh cuenu@ivHi HinguKYy (caiiTu 3B’ A3yBaHHA),
0 IKUX JIITAaHIW TMPUENHYIOThCA. Kpim caiiTiB
3B A3yBaHHS, PEIEeITOPU MOXKYTh MaTu i iHImi
OTiMAHKYA, OO0 AKUX 3JATHI NPUETHYBATUCA Pe-
YOBUHU-MOAYIAATOPHU. I]i peuoBUHU MOCUITIOIOTH
a00 mocJabJI0I0Th PEeaKIlilo pelenTopa Ha Oiio
giragga. Taxka OymoBa PeIeNTOPHUX MOJEKYJI
I03BOJIsAE e(peKTUBHO PEeryJiloBaTH iXHIO poboTy.

TpaHcmeMb6paHHa nepefaya curHany

ITomupernMy MexaHi3sMaMu Aii perenTopis
MeMOpaH €:

1) smina moreHmiasmy MemMOpaH;

2) zamrycK Kackamy MeTa0OoJiuHMX peakIlii
Ta iH.

PenenTopamu, 110 3MiHIOIOTHL IIOTEHILiag
MeMOpaH, € HoHHI KaHamu. Uepes mpueTHaAHHSA
IO HUX JIiTaHOiB IIPOHUKHICTh KaHaJNy AJIA HOHIB
3MIiHIOETBCS, AK i, BiAIOBiAHO, MeMOPAHHUI II0-
TeHnian. Taki perenropu 3a6e3neuyOTh 3B’ I30K
MiK HelpoHaAMM Ta KJiTMHaAMHU, K1 OTPUMYIOTH
CUTHAJIN BijJi HEPOHIB.

0 KniouoBa iges

MNMoppa3nuBicTb — Le 3[4aTHICTb »KMBUX OpPraHis-
MiB pearyBaTu Ha fitlo neBHux ¢pakTopiB — Mno-
Apa3HukiB. MogpasHUkn MoxyTb 6yTn QisnyHu-
MU, XiMiYHUMK @60 3miwaHUMK. Ha piBHI KNiTUHK
NOApPasHeHHA CNpUMMaloTb cneuianbHi MosneKy-
NAPHI CTPYKTYpn — peuentopu. Hanbinbw no-
WMPEHUMW peLenTopamn € TaKi, WO 3MiHIoTb
noteHuian membpaH abo 3amycKalTb KacKapj
MeTaboniuHNX peakuii.
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PevuenTtop
/ N J\/ KnitnHa
Monekyna v/ /
niraHpa Canr :
3B'A3yBaHHA +
BignoBigb

Ha noAgpa3HeHHA

Man. 1.1. MexaHi3m po6oTn pevenTtopa

Penenropu, 1o samyckaiooTh KacKajl MeTa-
OoiuHMX peaxIiiii, ITicjia B3aeMogmii 3 Jiranpga-
MU 3MiHIOIOTH MeTaboJiuHi Impolecu B KJIITHHI,
CTUMYJIOIOUM Jil0 BTOPHUHHUX TOCEPeIHUKIiB
(curHaJbHUX MOJIEKYyJ abo #OHiB). A BiKe IIi
IOCepPeTHUKHU BIIJIMBAIOTHL Ha OiJIKM, IITO IIPSIMO
3aJlisiHi B MeBHUX MeTa0OJiUHMX IIpollecax.

PerenTopu, sKi 3amyckaioTh KacKal MeTa-
O0oNiuHMX peakIliii, MOMiIAIOTLCS Ha ABI BeJu-
Ki rpynu. Ilepmia 3 HUX — Iie pelemnTopu, IO
noB’aA3aui 3 G-6imkammu. Ili pemenTopu ckJaja-
IOThCA i3 ceMU AOMEHiB, a IXHIA KiHUMK, AKUHI
po3TallloBaHMi y IMTOIJIa3dMi, B3B’A3YEThCA
3i cmemianbauM G-0inmkom. G-6ilok Mae cieru-
¢iuny (hepMEeHTHY aKTUBHICTB i MOKe 3aITyCKaTu
KackaJ peaKIliii BTOPMHHUX MIOCEPEeIHUKIB mJIs
mepemaui curmaay. TakuMmm perernrtopaMu, Ha-
IPUKJIAL, € PEIlelTopPU, AKi B3a€MOIiIOTL i3 Ba-
30IIPECHUHOM.

Hpyra rpyma — Iie peIllenTopH, OB’ A3aHi
Oesmocepenubo 3 (epMmeHTamu. Taki perenTopu
CKJIAIAIOTBCA 3 OJHOT'O JOMEHY, BHYTPilITHbOKJIi-
TUHHA YaCcTWHA SKOT0 caMa Jie Ha IeBHUil (ep-
MeHT 0e3 yuacTi mocepenuukis. Taka aist TaKkoK
3alIycKae KacKajJ peaKIiil BTOPUHHUX IIOCEpPe-
HUKiB. [{o permenTopiB I[bOro TUIy HAJEIKATDH pe-
IenTOPH, AKi B3a€EMOMiIOTh 3 iHCYJIiHOM.

e?)aI'IVITaHHFI Ta 3aBLAHHA

1. Y BMnagky UyKpoBoro fiabeTy Apyroro tuny
niAWAyHKOBaA 3an03a MNPOAOBXKYE BUPOGNATA [oCTaT-
HIO KinbKicTb iHCyniHy. Ane uykpoBui fiabeT npopo-
BXYE po3BMBaTMCA. Bigomo, wo ua npobnema nos’asaHa
3 KNITVMHHUMW iHCYNiIHOBUMM peuenTopamu. 3anporo-
HYWTe MOX/IMBMI MeXaHi3M LbOro fBuwa Ta o6rpyH-
TYnTe CBOK TOUKY 30py. 2. AKi KNiTMHHI peuentopwu
€BOJIIOUIIHO MO BUHUKHYTU nepwumn? [oACHITb
CBOIO [iyMKY.
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§ 2. NMoppasnmBicTb OAHOKNITUHHUX OpraHi3miB Ta rpmbis

0 [omipkynTe

[JeAki ogHOKNITUHHI opraHi3amu (amebu, iHdy30pii,
XNaMigoMOHaAM) NOCTINHO PyXaloTbCA.
YM BU3HAYAETbCA HaNPAMOK LibOro pyxy?

é 3raganTe

» Peuentop e CurHan

« CBiTnOYyTIMBE BiUKO » bakTepii Ta apxei

MNoppa3nmeicTb y NpoKapioTi.,

NPOTUCTIB i rpnbiB

Ak i B OyAb-AKMX JXKHUBUX OPraHisMmis,
KUTTENIATBHICT, OZHOKJIITUHHUX IIPO- Ta eyKa-
pioTiB 3ayeKUTL BiJg HASIBHOCTI XapuoBUX pe-
cypciB, TeMmepaTypu, KUCJIOTHOCTi, COJIOHOCTI,
ocBiTJeHOCTI cepemoBuina ToIio. Perenropu,
BigmoBigmanbHi 3a COPUUHATTA IIE€BHUX CHUTHA-
JIiB i3 HABKOJIMUIITHLOTO CEPEIOBUINA, MiCTATHCA
Ha IIUTOILTIa3MaTUYHiA MeMOpaHi a6o BcepeauHi
KJIITUHY OOJHOKJITUHHUX oprauisMis. IK mpaBu-
JI0, PEIENITOPHU € OKPEMUMU OiTKOBUMHU MOJIEKY-
agamu. TakuM UYMHOM, HANIPUKJIAL, BJIAIITOBaHI
pelenTopu A0 IIYKPiB y KHUIIKOBOI HaJUYKH.
AJe iHOAl B OJHOKJIITUHHUX PO3BUBAIOTHCA IIiji
opraHeJiu, OB’ A3aHi 3 PEIeNTOPHOI (PYHKIIi€IO.
Tak, y geaxux IpoTeobaKTepiii y muTomiasmi
€ mazuimocoma (Maa. 2.1) — moBruii JIAHITIO-
JKOK, yTBOpeHM# Kpucranamu Fe,O, a6o Fe,S,.
Ileit smaHIIOKOK BUKOHYE (PYHKI[II0 MarHiTHOI
CTPiJIKM KoMIIaca, AO3BOJIAIOUYM OaKTepii opieH-
TYyBaTHUCh y MATrHiITHOMY IOJIi.

BaxauBy poJsib y :KUTTi opraHisMmiB Bimirpae
YyTJUBICTH IO cBiTJaa. Y IUTOIJIa3MAaTUYHUX
MemOpaHax 6axkTepiii micTsaTbcs (oToperenTo-
pu — @imoxpomu Ta kpunmoxpomu (IOKJIATHI-

Marnitocoma

Man. 2.1. 3a gonomoro MarHitocomm npoteobakTepii opi-
EHTYIOTbCA B MarHiTHoOMy nofi

PoponcuHosi
peLientopu PxryTuk

. Crnrma
Cgitno |

ﬂ
®=
g
e

Llntonna3sma

Man. 2.2. MNpuHuMn poboTn CTUrMK B €BINEHN

mre nuB. § 3). Apxei Ta eykapioTu BUKOPHUCTO-
BYIOTh [JIS CBiTJIOUYTJIHBOCTiI GiJIOK podoncuH,
IO CKJIQLy STIKOTO BXOJAWTH TEPIIEHOITHA CIIOJYKa
pemunaas (nmpoBiTamin A). ¥ 6araTboxX OZHOKJIi-
TUHHUX Ta KOJIOHIAJBbHUX eyKapioTiB y KJAiTHHI
€ cIelliaJibHA OopraHeja — cmuzma, abo cgim.o-
yymauee sgivko. HasBa 1iei cTpyKTypm MOXKe
BBECTH B OMAaHy: caMa CTHUI'Ma CBiTJIa He Bin-
yyBae. HaToMmicTh BOHA € CKYOUEHHAM TI'DaAHY.JI
OirMeHTy KapoTUHY. 3aJIe;KHO BiJl ITOJOKEeHHS
Ioxepesia cBiTiia cturma abo BimbuBae #oro mpo-
MiHi Ha POJOICHHOBI perenTopu, abo BigKumae
Ha HuX TiHb (mana. 2.2). Ile momomarae KJaiTuHi
BMBHAUUTHUCH i3 HAIPAMKOM PYXy IO CBiTJIa.

Oco01BO cKJamHa OymoBa XapaKTepHa IJIs
CBITJIOUYTJIMBUX OpPraHesa AeAKHX AUHOPITOBUX
BOJIOpOCTell, HATPUKJIAaL BapHOBii. ¥ IILOT0 OHO-
KJIITUHHOTO OPraHi3My CTUTMAa MAa€ BJIACHY «POTo-
BUIIO», YTBOPEHY BUIO3MiHEHOIO MiTOXOHAPi€0,
«KPHUIITAJIUK», yTBopeHuii i3 mucrepr EIIC, ta
«CITKiBKYy», III0 € BUAO3MiHEHHM XJIOPOILJIACTOM
(muB. max. 33.2 a, c. 69).

PyxoBi peakmii kiiTvH y BigmoBiagb Ha 1O-
IpasHUuK, IO Ji€ 3 OZHOro OOKYy, Ha3WBaIOTh
TakcucamMu. Jlo TaxkcuciB 3gaTHI BCi pyxXJuBi
onmHoKJiiTHHI (OakTepii, apxei, mporucTu),
a TaKOJK BLIbHI KJIiTMHN 0AraTOKJIITHHHUX Op-
raHismiB: crmepmaTosdoigu, ¢idpobdaacTu, JeHKo-
mutu (Mmas. 2.3) Tomo. IlepecyBaHHA KJIiTUH IIig
Yyac TaKCHUCYy 3a0e3IeYyeThCcAd OpraHejaMU PyxXy
(moxmaguime nume. § 14).

3ajIe:KHO Bim HAIPAMKY PyXy, IO IKepeia
moJpasHeHHA YW BiJi HbOrO, BHOKPEMJIIOIOTDH,
BIAIOBimHO, NO3UMUBHi i HezamueHi TaKCUCH.
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Bnan Takcucis 3a grepenom nogpasHeHHs

Hassa Tarcucy Hanpamox pyxy

dororarcuc ¥V 6ik cBitTsia (Bomopocti, rameru rpu6iB) a6o BiJg HHOTO (MOJIOAI MIIa3MOil CIM30-
BUKIiB)

TepmoTakcuc Jo fingHKYu 3 onTUMAaJIBHOIO TeMIIepaTypolo (1HPy30pii, AKTyTUKOHOCII)

XeMoTaxcuc Y manpaMKy 30iIbIIeHHS abo 3MeHIIIeHHA KOHIeHTpAaIlil meBHOI peYOBUHI —
TJII0K03u, HaTpiit XJ0puay, CUrHAJIBHOI MOJIEKYJIH (BJIACTUBUHN YCIM PYXJIUBAM
OJHOKJIITUHHIM)

Tigporakcuc YV HanpaMKy 301JIbIITEeHHS BOJIOTOCTI (I'PYHTOBI ameb1)

Aeporakcuc ¥V 6iK 30iibITeHHA KOHIIEHTPAIlil K1cHIO (aepobHi oprauismm) abo il 3MeHITIeHHA

(amaepoOHi opraHizmun)
MarniTorakcuc ¥V mar"iTHOMYy moJIi (mpoTteobakTepii, imdy3opii)
Teorakcuc (rpaBiTakcuc) IlepneHAUKYJIAPHO 40 HAIPAMKY Ail cuau Ts:KiHHA (ZOHHI MiKpoopraHismu)

Turmoraxcuc 3yMOBJIEHUH MeXaHiYHUM KOHTAKTOM i3 ITOAPa3HUKOM, HAIPUKJIA XMUKAKOM

CBiTﬂa . CeiTno -
—. Ameba Q% Bopa —’ \
S ‘

2. =
x4 I

; @ IHy30pinA %Tenno

Bona

Man. 2.3. Pyx ofHOKNITUHHMX OpraHi3miB 3abe3neuye ix nepemiwieHHsa B 6iNbl cNpuUATIMBI YMOBU cepeloBuLLa

MixopraHiamoBa rnepefaya CUrHanis y npoKapiorTis,

NPOTUCTIB i rpnbiB

IIpokapioT Ta HH:KUYI eyKapioTw 3maTHI 3miMCHIOBATU
MINKAIMUHHY KOMYHiKauiro — oO0MiH imdopmariiero Mix
okpemMuMu KiaitTunamu. lleit mexamisam mosBoisae im: 1) KoH-
COJIiTOBaHO pearyBaTU Ha Jil0 30BHIIIIHiIX yMOB, HaIpUKJAaZ
IPUCYTHICTDb MOKUBHUX PEUOBUH ab0 aHTMOiIOTHKIB (OaKkTepii);
2) obmiHIOBaTHCA TeHETUUHOIO iH(opMailrieto (6aKkTepii, rpudn);
3) yTBOpIOBaTH CKYHUeHHA — OiOIJIiBKM, IICeBAOILIA3MOIi,
mioxoBi Tina (MikcobakTepii, meAKi camzoBuKu; MaJy. 2.4.).

Man. 2.4. lnopoBse TiNO 3aBBULLKN 1 MM,
. AKe yTBOPUNM MikcobakTepii, Wwo 3ibpanncb
0 KniouoBa iges yTeop Pl 10 315p

pPa3oM 3aBAAKM MiXKKNITUHHIN KOMYHiKaLii

MpokapioTn, npoTncTn i rpubu pearyoTb Ha Xi-

MiYHi peyoBMHMW, CBITNO, AOTMK, MarHiTHe mnorne, 3anuUTaHHA Ta 3aBAaHHA

CUTHaNW iHWWX OpraHiamie. YyTnueicTb OO UMX

dakTopis 3abe3neuyeTbcA GINKOBUMU peLenTo- 1. Ky ponb y XuTTi GaKkTepili MOXe Bigirpasati 4yT-
pamu, nogekyau 3ibpaHumu y cneuianbHi op- NUBICTb [0 MarHiTHoro nona? 2. 3anpornoHyinTe gocnig
raHenu — CTUrMK, MarHiTocomMu Touo. Pyxosi i3 KyJbTypoOlO XNamifloMoHaan, AKWUi aosis 6u il 3paT-
peaKuiT OOHOKNITUHHUX opraHigmiB y BignoBiab HiCTb A0 ¢OTOTaKCI/Icy 6e3 BUKOPUCTaHHA MiKpOCKOI'Ia.
Ha cnpsAMOBaHY Aito NeBHOro GakTopa Ha3nBaloTb 3. Yn morna MiXKKnNiTMHHa KOMyHiKalia Bigirpatn ponb
TakCcucamm. Yy BUHWKHEHHi 6araToKniTMHHUX opraHi3mis?




Tema 6. AganTauii

§ 3. MNoapasnueictb y pocnuH

0 [omipkynTe

Yn 3paTHi pocnnHm BiguyBaTU AOTUK, CBITNO, Temne-
patypy? Ak MO)KHa Le nepesipntn?

é 3raganTe

« Xnopodoin » OiToropmoHu

» KomaxoigHi pocnvHu « Jleiikonnactun

@isionoriyHi ocCHOBM NOAPA3INBOCTI
B POC/INH

JKuTTe1isinpHiCTh BUIIUX POCIUH 3aJI€KUTH
HacaMIlepeI Bim HasaBHOCTI cBiTJsa, Boau i MiHe-
palbHUX pEYOBMH. 3AaTHICTH pearyBaTH Ha
Iifo X YMHHUKIB 3a0e3meuyeThbcA OiIKOBUMU
pelienTopaMu, IO 30CepelsKeHi Ha MeMOpaHax
Ta B IUTOILJIA3Mi POCJIUHHUX KJIITHUH.

VYHacaigoxk 30yI:KeHHsA perenTopa Bigoy-
Ba€ThCA BUIIJEHHS CUTHAJBHHUX CIOJYK a0o
eJIeKTpuuHe 30ymKeHHsa KIiTuH. Koam ximiu-
HUI ab0 eJIeKTPUUYHUI CUTHAJ [JOCAraE CBOEI
MmimieHi, pocamHA 3AiMCHIOE IPUCTOCYBAJIbHY
peakIiiio, cupsAMOBaHY Ha MOCATHEHHS OITH-
MaJIbHUX YMOB icHyBaHHsA. BoHa Hakomuuye
abo BUIiNsge TeBHI pPeUOBWHU, BigKpWBae abo
3aKpPUBA€E NPOAUXY, NEPEXOAUTH A0 HACTYIIHOI
cTafii po3BUTKY ab0 y CTaH CIIOKOIO, 3MiHIOE Ha-
OpAMOK pocTy. Ilo 0cob0amBO BUpPa3HUX peakrIliit
POCJIMH Ha 30BHIITHIN BIJIUB HAJEXKATh IIIBUIKI
pyxHu, IOMiTHI He030POEHUM OKOM ([IOKJIagHiIITe
auB. § 16).

Man. 3.1. Monekynu ¢itoxpomy (a) Ta kKpuntoxpomy (6)

8

Ha Bigminy Big 6araThox TBapuH, POCJIUHU
He MaloTh crenudivHNX OpraHiB uyTTs, aje iXHi
pPelLenToOpPHI OiIKKM MOMKYTh OYyTH 30CepemKemHi
y CKJami cremiajnizoBaHUX KJITHMH Ta HaBiTh
TKaHWH.

Peakuia pocnuH Ha cBiTNno, rpasitauiniHe
none, 3MiHy TemrepaTypm i BOJIOrocTi

Pocinuu, 3a geaxmMm BUHATKaAMHU, KPH-
TUYHO 3aJIeXKaTh BiJ CBiTJIa, TOYK HE BUKJINKAE
CYMHIiBiB, IO BOHM 3JATHi HIOoT0 PO3IIidHaABATH.
OnHak, SK He AWBHO, (DOTOPEIeNIlisd POCIUH
HiAK He moB’a3aHa 3 xJopodimom. Iio QyHK-
Iito 3a0e3meuyoTh iHIIIi peuoBUHMU, a came (iTo-
xpoMu Ta Kpunroxpomu (maju. 3.1), mpucyrtHi
B IIUTOIJIa3MaTUUHI#T MeMOpaHi Ta IUTOIIa3Mi.

Dimoxpomu — pelnenTopHi GiaKM, MO CKJa-
Iy SAKUX BXOAATH KOBUHI mirmenTtu (0ininu).
diToxpoMu MalOTh CUHBO-3eJieHe 3abapBJIEHHSA
i pearyooThs Ha YepBOHE CBiTJIO — came Ie¥l TUII
CBiTJIa MOTJIMHAETHCA XJIOpo(isioM, TOXK € HaU-
BasKJIMBimmM 1ysa pocauH. Ilig BoauBom ¢ito-
XPOMY POCJUWHHU IIPOPOCTAIOTH i3 HaCiHHA, YTBO-
PIOIOTH JIMCTKM Ta IMOYMHAIOTH KBiTHyTH. Came
3aBAAKU (GiToxpomMy xXJyopodis CHHTE3yeThCA
aunie Ha cBitai. HempomasHo Oyjio goBeneHO,
1o (iToxXpoMu BigirparoTh TaKOXK POJIbL OCHOB-
HUX TEPMOPEIENITOPiB POCIMHHOTO OPraHismy.

Kpunmoxpomu — penenTopHi O6inkum, mo
CKJany AKUX BXOAUTH (PJIAaBOHOIAHUWM ITirMeHT
nmepur. BoHUM MaiOTh KOBTe 3a0apBJIEHHA
i morsmHAOTHL cuHE Ta yJabTpadiosieToBe CBIiT-
go. KpunroxpomMu BimirpaioTh BaKJIWBY POJIb
y BiZKpuBaHHI npoauxiB, audepeHIliloBaHHI
IJacCTHUL y MOO3PijJi XJIOPOILIACTH, PO3KPUTTI

Caitno

KnitvHn, wo ak-
~ TWBHO [inATbCA
j nig Bi€l0 ayKCnHy

KnituHn, nogin
AKUX YNOBINbHIOE
KpUNTOXpPOM

Man. 3.2. BurmHaHHA naroHa B HanpAMKy fxepena cCBiTia



Man. 3.3. Cratonitn B peuenTopHux
KNiTMHaX KOPEeHEeBOro YoxJvka

ciM’amoIb 1 POSHIpAMIICHHI BepXiBKU MOJIOLOTO
maroHa. 3 giero IIUX IIIrMeHTiB IOB’s3aHe i BU-
ruHaHHA cTebsa B Oik mKepesa ceiTia. Kiaituam
BEPXiBKU MOJIOJIOTO TaroHa BUPOOJAOTH (iTo-
ropMoH aykcuH. Ila peuoBmHa 30iJblIye IIpHU-
TOK IIOJKMBHUX PEUOBUH Yy BEPXiBKY i cmpuse
nmpuckopeHHO ii 3pocranud. Ilix giero Kpunro-
XpoMiB, 30yKeHUX CBiTJIOM, BUPOOJEHHA ayK-
CHUHY 3MeHIIyeThcA. ToK YacTMHA POCIUHU,
AKa OCBiTJieHa ripIlie, IOYMHAE POCTU HIBUIIIIE.
V¥V pesyabrari nmarin BUrmHaeThCA B OiK ArKepesa
cBiTima (man. 3.2).

OpieHTAallisgs y OpocTopi MO3BOJISE KOPEHAM
PoCaAVH JocAraTu I'PYHTY ¥ oJep:KyBaTu 3BiATHU
BOJIY Ta IIOKUBHI pPeuoBMHU. 3OATHICTh Biguy-
BaTU CUJIy Ts:KiHHA (rpaBiraiiifime mosie 3eM-
Ji) HaZalOTh KOPEHI0 cmamouyumu — YyTJIuBL
KJIITMHU, PO3TAIIOBaHI IIPU OCHOBI KOPEHEBOTO
YOXJUKa. ¥y CTATOIUTaX IIPUCYTHI cmamoaimu
(man. 3.3) — JgefiKoILIacTU 3 BeJIUKUMU KPOX-
MaJbHUMH 3epHaMi. BiixXujaeHHs BiJ OITHMAJb-
HOT'O HATIPAMKY POCTY CIIOHYKAa€ CTATOJITH JO 3Mi-
HU T0J0KeHHA. e y CBOIO uepry peecTpyeTbCs
MeXaHOpeIenTopaMM, OB’ A3aHUMU 3 AKTHHO-

0 KniouoBa iges

YyTnuBICTb POC/IMH [0 CBiTNA 3abe3neuyioTb Ginku
diToXpomMn | KPUNTOXPOMU, YYTIUBICTD OO 3eM-
HOro TAXIHHA — MexaHopeLenTopu, NoB’A3aHi 3i
cTaTonitammn (ocobnvBMMM NRacTUaamm), a Yy Tim-
BiCTb 4O BOAW i MiHEpPanNbHUX PeYOBUH — Pi3HO-
MaHITHI XeMopeLenTopy KNiTMHHOT MembpaHu. Iig
Ji€lo umx peuentopis BibyBaETbCA Nepepo3nogin
y Tini pocvHN GOTOFOPMOHIB, WO CMPUYKHSAE PiCT
y MOTPi6HOMY POC/VHI HaNPAMKY. Y KOMaXoifHUX
POCNUH MOWMPEHi TUrMOpeLenTopn, akTusaLis
AKWUX 3anyCKa€ eNeKTPUYHWA CUTrHan, i NoBuYMi
JINCTOK 3aKPUBAETbCA.

Teva 6. Apantauii 333 S

Man. 3.4. 3akpuTTA INCTKA B XXX POC/INH: BEHEPUHOI MyXONOBKK (a)

Ta pocuuku (6)

BUMHU MikpodinmamenTamMu. [igd mmx perenTto-
PiB CIPUYMHIOE IIEPEPO3IMOAiJ ayKCHUHY, B pe-
3yJbTaTi YOT0 KOPiHb 3MiHIOE HAIIPAMOK POCTY.

Y wiaiTmHax pociauH € i 6araTo iHINIHUX TH-
niB perenrtopiB. Tak, cmemianmizoBami xemope-
IMenTopu, PO3TaIlloBaHI B I[MTOIJIa3MaTUYHil
MeMOpaHi, 3JaTHI peecTpyBaTW NPUCYTHICTH
BaJKJIMBUX [IJISI POCJIVHU PEUYOBUH, TAKUX SK
BOJIa, MiHepaJbHi HOHN, CUTHAJIN MiKKJIITHHHOI
KOMYHIiKaIlii Tomro.

OcobnmBocCTi NoapPas3NnBOCTI
B KOMaxOIgHUX POCINH

Pocnuau, mo posBuBarwThCA B yMOBax He-
craui Hitporeny (u#a GoJIoOTAHUX I'PyHTax, y BO-
IoiMax, Ha cTOBOypax iHINIMX POCJIWH), KOM-
MEHCYIOTh Ne(ilUT IIHOTO eJIeMEeHTa, IIOJII0I0UN
Ha KoMax Ta iHmwuxX ApiOHMX TBapuH. [Heaxi
KOMAaXxXoOilHi POCJIMHYN BUKOPHUCTOBYIOTH IIaCUBHE
MOJIIOBAHHA: IXHi JIMCTKM YTBOPIOIOTH IACTKY,
3 AKOi KOMaxXu IIPOCTO HE MOKYTh BUOpATHCS
Has3oBHi. Binapim mgockoHaIM#, aKTUBHUI CIIO-
ci0 BUKODPHCTOBYIOTh BeHEepHMHA MYXOJIOBKa Ta
pocuuka (maji. 3.4). PoaramoBani Ha moBepxHi
JIOBYOTO JIMCTKA ITUX POCJIUH KJIITHHUW MiCTATH
KYIoJomoAi6Hi BUCTyHu, IO pearyiooTbh Ha MOO-
Tuk. Ile cTuMyJsioe mpoHMKHeHHs HoHiB Kausb-
I[if0 B IIUTOIIa3My, HACJiJKOM UYOTO CTa€ BU-
HUKHEHHSA eJeKTPUUYHOrO iMmyJsbcy. IMmyiabc
TIOIIMUPIOETHCS MO KJITMHAX JHUCTKA i BUKJINKAE
Maii;Ke MUTTEBE 3aKPUTTA IaCTKHU.

e3al‘IMTaHHﬂ Ta 3aBaHHA

1. KopeHi MaHrpoBMX pOCNVH, Ha BigMiHY Bif iHLIXX
TUNIB KOPEHIB, 34aTHi pocTu Bropy. Yum ue 3ymoBneHo?
2. K 3MIHMTbCA HaMPAMOK POCTY MaroHiB Ta KOPEHIB,
AKWO Ha [OBrMN 4ac MOMICTUTU POCSIMHY B Kapycenb
abo ueHTpudyry?




Tema 6. AganTauii

§ 4. NoppasnueicTb y TBapuH

0 [omipkynTe

AKi nepeBarn ccaBUAM Hafa€ HAABHICTb Ha akCOHax
[esKnX iXHiX HENPOHIB MieNiHOBOI 0OONMOHKN Nig,
Yyac NPOBEefEHHA HUMWN HEPBOBUX iMNyNbCiB?

é 3raganTe

» HelpoH » HepBoBuin imnynbc

o 36y KEHHSA o 36yp/IMBi TKaHWHK

MNoppasnmsicTb y TBApPUH

IToxpasnuBicTs y TBapuH Bif0yBaeThcA Ha
OCHOBi BHYTPiMIHBOKJIITUHHOI Ta MiKKJIiTHUHHOL
perynanii. Ilogpa3HUKM MOMXKYTH OifATH AK Ha
pelenTopu Ha IIOBEPXHi KJIITHH, TaK i Ha BHY-
TPiMIHBOKJITUHHI CTPYKTypu (MeMOpaHU KJIi-
TUH, MiTOX0HAPii) a6o mporecu (TPaHCKPHUIIITiIO,
TPAHCJIAIII0 TOIIO).

TBapuHU MalOTh cnenu@ivHi ceHCopHi cuc-
TeMU, A0 CKJALy SAKUX BXOIATHL Pi3HOMAaHiTHI
opraHmu YyTTsd. ¥ HUX € 0araTo TUIIIB PeIenTo-
piB, AKi pisHATHCA MiK c000I0 3a XapaKTepoM
OApPas3HeHb, 10 cupuiiMalTbesa (horoperenTo-
PHY, XeMOPEeIeITOPY, MeXaHOPEIeIITOP! TOIIO).

Binpma vacTmHa TOAPAa3HUKIB y TBapuH
BUKJINKA€E 3MiHY €JIEKTPUYHOTO IIOTEHIliasry Ha
KJITUHHIiN MeMOpaHi, 1110 3alycKae IeBHUHN Me-
XaHisM ixHbOI Bigmosimi. I[IpuifimaTTS cUTHAJIIB
Bim moapasHUKIB Ta BiAIOBiAI HA HUX Y TBapUH
3a0e3MeuyIioTh crueriajabHi 30yAJnBI TKAHUHMU.

36yanmBi TKaHNHN

Ho 30yaiuBMX TKAHWH y TBApWH BiJHOCATH
HEPBOBY, M’ A30BY Ta CEKPETOPHY (3aJI03UCTUIA eITi-
Tesii feakux 3ajmos) (mai. 4.1). Kiituuu mux Tka-
HUH 3JaTHI 30ym:KyBaTHCA, TOOTO IIEBHUM UMHOM
pearyBaTH Ha [Jil0 TOApPas3HUKA — Y HUX BUHUKAE
mporiec 30yIKeHHA. 30yIKeHHA MOXKe BUHUKATH
TiILKM 3a YMOBHU II€BHOI CHMJIM il IIOJpasHUKA.
Cuna nii mogpasHUKa, SKa MOKe BUKJIMKATU ITeit
mpoliec, BU3HA4ae mopir 30ymkemud. Ha mpo-
mec 30yIKeHHSA BILIMBAIOTH TAKOMK IMBUAKICTD
BUHUKHEHHS IIOJ[pasHEHHs Ta MOT0 TPUBAJICTb.

XapaKTepHOIO 0COOJIMBICTIO HEPBOBOI TKa-
HUHU € 3JaTHICTh OO TPOBeAeHHA 30y KeHHS
i #ioro mepemaui Ha iHImi 30yAJaMBI TKAHWHU.

10
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Man. 4.1. 36yanvBi TKaHWHY OpraHi3My JIIOAVHA

Tax, curHagu BiJ TOJIOBHOTO MO3KY IIepedaroTh-
csd 3a JOIOMOTOI0 KJIITMHW HEPBOBOI TKAHUHUI
I0 M’s3iB, BUKJIMKAIOUM BiAIIOBiIHY peaxIiiio.

Memb6paHHMI NoTeHUian

VY Bcix He30yI:KeHUX KJIITHMHAX 30yIJIUBUX
TKAQHWH TBApPWH iCHY€ PiBHUIIA IMOTEHI[iaIiB MixK
BHYTPIIITHBOIO i 30BHIIIIHBOI0 OOKaMU MeMOpaHH.
ITro pisHUIlI0O HABUBAIOTH MEMOPAHHUM ITOTEHIIi-
aJIOM CIOKOI0. BiH BUHMKae Ha MMOBEPXHi Oyab-
AKUX KJIITUH, AK TUX, M0 BXOAATH M0 CKJIALY
30yIIMBUX TKAHWH, TaK i TUX, 1[0 HaJEKAaThb
0 He30yIJINBUX.

ITlix yac ¢dopmyBaHHA MeMOPaHHOTO IIO-
TEHI[iaJly CIIOKOI BHYTPINTHBOKJITUHHUHA OiK
MeMOpaHU 3apAIKaAETbCA OiJIbIIT HeraTHuBHO,
Hi’K 30BHimIHiN. 3HaUeHHSA PisHMUI IIOTeHIIia-
JiB y OLJBIIIOCTI BUHAIKiB mepeOyBae B Me:Kax
Big —200 mo —50 mB. MemOpaHnHuii IOTeHIIiA
moTpibeH aJA 34ificHeHHS IIpoIiecy 30ymIsKeHHS
y 30yanuBuX TKaHuHax. Kpim Toro, BiH Bigirpae
BasKJMUBY POJIb yV MeSIKUX MpOoIlecax TPAHCIOPTY
PEYOBUH Kpidh KJIITHMHHY MeMOpaHy.

YTBOpeHHA MeMOPaHHOTO MOTEHIIiaJy CIIO-
KOI0O B KJITHMHAX MOJKJIUBE 3aBIAKU TOMY, IO
KJIiTMHHA MeMOpaHa € HaIliBOPOHWKHOMIO (Kpi3hb
Hel MOKYTh IPDOHUKATHU He BCi TOHM) i KOHITEH-
Tpallisg IIeBHUX HOHIB 10 pisHi 60KM MeMOpaHu
€ pisHoio (mai. 4.2).

Pisuunsa B KoHIeHTpAallil TOHIB CTBOPIOETE-
cs 3aBAAKU POOOTi crelialbHUX TPAHCIIOPTHUX
0inKiB MemOpaHu (TaK 3BaHUX MOHHUX HACOCIB).
Burpauaioun enepriro AT®, Bouu mepeMiinymoTb
onHi fOHM HA30BHi KJIiTMHM, a iHIII — Bcepe-
nuay. Haii6inpimry posab y ¢GopMyBaHHI MeMO-
PaHHOTO HOTEHIiaJy CIOKOI0 BimirpaioTh HOHU
Kamiro, Hatpiro i Xuopy.
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HeratnsHun 3apag TpaHcnopTHi 6inku

Man. 4.2. YTBOpeHHA MeMbpaHHOro moTeHLjiany

[MoTeHuian air

Mewm6panHMit TOTEHITIAA CIOKOI0 (POPMYETH-
cAd y KJIiTHMHAX, AKi He IepeOyBaloTh y CTaHi
30ymkennda. Ilig yac 30ymKeHHA KJIITUH y HUX
BuHUKae moreHriaa gii. Ilorenmiamxom mii maszu-
BalOTh KOPOTKOYACHI aMILIiTyAHi 3sMiHM MeMO-
DPAHHOTO IOTEHIliaJly CIIOKOIO, SIKi BMHHUKAIOTH
y mporeci 30ym:KeHHsa KJIITUHHU.

ITorenmian mii € eJIeKTPUUYHUM PO3IPAIOM,
AKUHU CKJaJjae OCHOBY HEPBOBUX IiMOYJIbCiB.
YV pesysabTaTi BUHUKHEHHA IIOTeHIliany mil He-
BeJIUKA [TiJITHKA 30BHIIIHBOTO 0OKYy MeMOpaHU!
TUMYACOBO CTA€ HETaTUBHO 3aPSAIKEHOI0 BifHOC-
HO cycigHix mimaHok. Otike, i BHyTpimHi# 6ik
MeMOpaHU 3MiHIOE CBill 3apsa Ha TIPOTUJIEKHUN
(y mboMy BUIAIKy BiH CTa€ IMO3BUTUBHUM) IIIOHO0
CBOiX CYCiHIX miJIAHOK.

BunukHeHHs IOTeHIliany mgii II0B’si3aHO
3 PiBKMUM 30iJbIITEHHAM ITPOHUKHOCTI MeMOpaHU’
s vouiB Harpito i Kasito i po3BuTKy aemnossapu-
sartii Mmem6panu. Monu Harpiio mounHAIOTH Iy:Ke
IIBUAKO HAAXOAUTHU B KJIITUHY, a iionu Kamito —
BuxonuTu 3 Hei. Hacaigxom 1mporo i € 3amiza mo-
JSIPHOCTI AiNSHKM MeMOpaHW Ha IIPOTUJIEKHY.

Ilorenmian mii BMHMKAE TiIbKU 3a YMOBU
TepeBUIlleHHA IIeBHOTO DiBHA MIBUAKOCTI IIPO-
necy memnoadpusaitii. Ileil piBenb € pisHUM Ijda
pisHUX KJIiITHMH. §IKIO piBeHb cUTrHANY, AKUN

0 KniouoBga iges
CnpuNHATTA MoApa3sHeHb Ta BIAMOBiAb HAa HWX

y TBapWH 3abe3neuyoTb 306yAnMBI TKaHUHW.
OnAa KNiTMH UMX TKaHWH € BNAaCcTUBOI HAABHICTb
MeMbpaHHOro mnoTeHuiany crnokoto. Mig Bnavsom
noapasHeHb Ha MOBEPXHi KMiTMHHOT MemMbpaHu
TBapVH BMHWKAE MOTEHUian Aii, AKMA MoXe no-

WIMPOBATUCA MO MeMOpaHi i nepedaBaTUCA Ha
iHWI KNiTUHW.

Teva 6. Apantauii 333 S

Man. 4.3. CuHanc HepBOBOI KNiTUHU

BUKJIMKAE el IpOoIlec, € HMMKUYUM 3a Iell IeB-
HU#I piBeHb, TO MOTeHIIiaJ Aii He BWHUKAE,
a AKIINO € BUIIMM, TO IOTEHIiaJ il BUHHKHE
000B’A3K0B0. Takwuii mpuHIHNN PoOOTHM Ha3UBa-
IOTh IIPUHITAIIOM «yce abo Hiuoros.

3MiHa MOJAPHOCTI MeMOpaHu TPUBAE AYKe
KopoTKuit uac. Ilorim BigOyBaeThcsa mporiec pe-
moJsApusallii, i MeMmOpaHHUII TOTEHI[iaJ CIIOKOIO
BigHOBIIOETHLCSA. Ha meBHUMiT yac micasa sasep-
IIeHHA peroaapusamii gingaxa MeMOpaHU KJIi-
TUHM BTPavae MOKJMBICTH BiAIOBigaTu Ha Ait0
nonpasHuka. lleit IpoMisKOK Uyacy HasMBaETHCA
pedpakTepHUM Tepiomom.

ITicna cBoro BMHMKHEHHSA IIOTEHIiam mii
mepeMimyeThcAd IIOBEPXHEI0 KJITMHU Ha HOBI
IiMAHKM MeMOpaHU, AKi 3a3HAIOTH AEMOJISAPHU-
sarii. Came B Takiit (opmi HepBOBi imMmyabcu
mepenalThCsa II0 aKCOHAX HEPBOBUX KJIITHH.

Hnsa nepenaui nmorteHmiany aii Mixx pisHMUMUI
KJiTHHaAMU y 30yIIUBUX TKAHUHAX TBAPUH BUKO-
PUCTOBYIOTHCA CHEIiabHi CTPYKTYPU — CHHAIICH.

Cunancu OyBaiOTh [OBOX THIIB — eJieK-
TpuuHi % XimiuHi. B enexmpuunux cuHamcax
MeMOpaHM CYCiZHiX KJIITHH po3TallloBaHi mAy:Ke
OJIM3BLKO OJHA OO ONHOI i moTeHIiaa mii mpocTo
mepeMiIyeTbcsa 3 omHiel Ha iHITy Tak, K Ime-
peMiniyeTbesa MiK cycigHiMu mAingaHKaMu mMeMO-
paHu opxHiel KiiTwuHU. Y XiMiuHUX CHHAIICaX
TMOTeHIliaN Mil BUKJIWKAE BUKUJM CIeIiaJlbHUX
PEeYOBUH — HEWpOMeAiaTOpiB — y IIUPOKY CU-
HaOTUYHY OIiJauHy (Maiua. 4.3).

3anunTaHHA Ta 3aBAaHHS

1. Yomy ceKpeTopHi TKaHMHW TBApWH TaKOX Bif-
HOCATb [0 rpynu 36ygnmMBux TKaHUH? 2. Yomy nicna
NPOXOAXeHHA MoTeHUiany Aii ana [iNAHKM MeMbpaHu
notpibeH pedpakTepHunn nepioan?
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Tema 6. AganTauii

§ 5. Bugu peuentopiB. CNpUNHATTA CUrHaniB

0 [omipkynTe

Yn npaBunbHO roBopATb: «bauatb He oui, 6aunTb
MO030K»? O6r'pyHTYyITE CBOI BignoBigb.

Q 3raganTe

» Peuentop « [ogpasHuk

« MNoppa3nmeicTb o YyTnneBumm HempoH

PisHOMaHITTA peuenTopis

SIK Bu B)Ke 3HAETe, TBAPUHU CIPUNMAIOTh
pisHOMAHITHI moApasHEHHS 3a AOIOMOIOI0 pe-
IIenTopiB, AKi y BiAmoBiAb Ha moapasHEHHSA
CTBOPIOIOTH IIOTEHIiaJ Oii Ta mepemaioTh HOTO
HepOHAM HEPBOBOI CHUCTEMMU.

PenenTtopu TBapmH AyKe pisHOMaHiTHI.
Tomy icHye Kinbka BapiaHTiB KJiaacupikarii
penenTopiB TBapuH. Tak, 3a pPo3mMAWYBAHHAM
B OPraHi3Mi pelenTopu moIiIAI0Th Ha eKCTepope-
menTopu (COPUHAMAIOTh 30BHIIIHI ITOAPA3HEHHS)
Ta iHTepopelenTopu (CIPUHMAIOTL BHYTPIIIHI
moapasHeHHs). PisHATHCA BOHU i 3a KilbKicTio
TUMOIB IMOApPa3HeHb, AKI MOXKYTh CIPHUIMAaTH.

BinpimricTs pemenTopiB, K, HAIIPUKJIAL, pe-
IeNTOPU CiTKiBKM, COPUMMAIOTH TiJIBKKU OIUH
TUT TOApas3HUKa. AJle € pelenTopy, HalpuKJIa
60b0Bi, AKi 3maTHi cmpuiiMaTH KiJgbKa pis-

Man. 5.1. 1 — Tenna i po3taArHeHHA (Tinbue PyddiHi);
2 — pO3TArHEHHS, TUCKY, @ TakoX XemopeLenTop (Tinbue
MauiHi); 3 — xonopy (kon6a Kpayse); 4 — potuky (Tinbue
MericHepa); 5 — poTuKy (Tinbue Mepkens); 6 — mexaHo-
peLenTopy KOPeHs BOJIOCWHYK; 7 — TemnepaTtypu, AOTUKY
i 6onto (BiNbHI HepPBOBI 3aKiHUEHHS)

HUX TUIIB moApas3HeHb. BoJbOBi pemenTopm —
e creliayidoBaHi KJIITHMHU, AKi CIIPpUAMAIOTH
Iiro haKTOpiB, IT0 HOIIKOAKYIOTH OpraHism (me-
XaHIYHUX, TEPMiUHUX, XiMiuHUX).

Y 6GaraThbox BUOAAKaX PEIENTOPU IEBHOTO
TUIIY 30CepelsKeHi B OJHOMY OpraHi, K, IPUMi-
poM, doTopelenTopu oKa. Aje iCHYIOTH OpraHu,
AKiI MiCcTATh BeJIMKY KiJIbKiCTh PiSHUX pelenTo-
piB. IIpukiaom TakMX OPraHiB € ITKipa ccaBIliB
(y tomy umceai it moguunm) (Maa. 5.1). ¥V mkipi €
pPeIenTopy AOTUKY, TUCKY, TeEMIIepaTypu, 00OJIIO.

Bup penenTtopis
doTopenenTopu
XeMopelenTopu

MexaHopelenTopu

TepmopelenTopu

OcMmopernenTopu

EnekTpopernenTopu

MaruiTopenentopu

Boubosi perenrropu
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ki mogpasHeHHdA cpuiiMae

CsiTio

MOJIeKy.TII/I IIEBHUX PEYOBUH

Mexaniuni ctumysiu (TUCK,

Bugn peuenTtopis

IIpukaagn
Penentopu ciTKiBKET
HioxoBi Ta cMaKoBi penientTopu

Penentopu noTuKy, 6apoperenTopu

KOJMBAHHSA, TOTUK TOII0)

Temneparypa

OcMOTHUYHUN THUCK

Enexrpuune nmose

MaruiTae moJie

Kommiekc dpakTopis

XO0JI0[TOBi Ta TEIJIOBi pelenTopu IIKipu

PenentTopu BHYyTpiIIHixX oprauis, AKi KOHTPOJIIOIOTH
CTaH BHYTPIIIIHBOTO CEPEIOBUIIA OPTAaHIiZMY

PeneniTopu e1eKTPUYHUX OPraHiB pubd

Penenropu mepegiTHUX OTaxiB, AKi JO3BOJSIOTEH iM
opieHTyBaTHCA 32 JOIIOMOI'OI0 MAarHiTHOT'O II0JIS

Penenropu 60110 y ccaBIliB



DotopeuenTtopu

doropenenTopu 3a0e3neUyIOTH TBaApUHAM
3ip. BoHU MOXYTH OyTHU PO3MOMAiJieH] MO BCHOMY
Tiay abo 30cepeiKyBaTHCA B oUyax TBapuHU. lc-
HYIOTH PisHi Tunu goropenenTopis. Tak, y ccas-
miB y CiTKiBIIi € pementTopm — KOJI00YKU, SAKi
COpPUIMAIOTh TiJIbKM IIEBHY YaCTHUHY CIEKTpa,
BOHU 3a0e3meuyioTh KOJIbLOPOBUi 3ip. B ouax
TBApWH MOKe OyTM KijJbKa THUIIB KOJOOUYOK.
Kpim Toro, B ouax ccaBIliB € pelleliTopu — na-
JAUYKU, AK1 cOpuUiMalmTh yBeCh CIEKTP BUAU-
MOTO CBiTJIa I 3a0e3meuyioTh CYTiHKOBUH 3ip.

Iami rpynm TBapwH MOMKYTH MaTw iHIIL
Tunu Qoroperientopis. Tak, y 0mKin e perern-
TOPU, AKi cIpuUilMaloTh MOJSAPU30BaHE CBiTJIO.

XemopeuenTtopu

XeMOpelenTopu € HaWJaBHIIIIMMU 3 perier-
TopiB TBapuH. BoHU chopmyBasucsa e B OJHO-
KJIITHHHUX €eyKapioTiB, Bifi SAKUX IOXOJATH
0araTOKJIITUHHI TBapUHU. XeMOPeIenTopu 3a0es-
HeuyIoTh TakKi BiguyTTs, AK HIOX i cmax. IIpum-
IIUII POOOTH ITMX PEIeIITOPiB MOJIATAE V IX B3aeMO-
Iii 3 meBHUMU MOJIEKYJIaMI HA TOBEPXHi KJIiTHH.
Y OinbITIOCTI TBapWH IIi PEIENTOPU 30CEPeIKeHi
y cremiagbHUX opraHax (HOCi ccaBI[iB, ByCHKax
KOMaXx i paKkoImogiOHMX TOII0). Xoua TPAILIAITHCA
¥ immri BapianTu. Hampukian, y MyX pelenTopu
CMaKy pO3TalllOBaHi Ha HOrax.

MexaHopeuenTopu

MexaHOpenmenTopu TBapUH CIPUUMAIOTh
MexaHiuHI mogpasHeHHs i 3a0e3IeuyoTh Taki
BiUyTTHA, AK [OOTUK, CJYX, PiBHOBara TOIIO.
BoHM MOKYTH pO3TAIIIOBYBATHUCS K HA IIOBEPX-
Hi Tija (IOTUKOBI permenTopu), TaK i y BHyTPiII-
HiX opranax (mpompioperientTopu abo pelenTopu
M’A30BOTO BiUyTTdA, CIYXOBi perentopu).

PenenrTopu, AKi posTamioBaHi Ha IIOBEpPXHi
Tija, MOMKYTh cHpHUiIMaTH TOApasHeHHS 06e3-

KntoyoBa iges

Peuentopamn Ha3nBalTb HEPBOBi 3aKiHYEHHA
abo crieuianizoBaHi KnitmHW, AKi y BigNoBigb Ha
noppasHeHHA CTBOPIOKTb MOTeHUian Aii Ta nepe-
JaloTb Oro HeMpoHam HepBOBOI cucTeMU. ICHye
6araTo BMAiB peLenTopis: poTopeLenTopu, Xemo-
peLenTopu, MexaHopeLenTopu Towo. Abu peuen-
TOp 3Mir reHepyBaT¥ CWrHaj, cuia MoApasHuKa
NOBMHHA NepeByLLlyBaT! MEBHY BEIMYMHY — MO-
pir noApasHeHHs.
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mocepenHbo, a MOMKYTb BUKOPHUCTOBYBATH [IJIs
IIBOT0 AKich cTPyKTypu. Tak, MexaHOpEIeITOPH!
Yy CCaBI[iB IPUETHYIOTHCA OO OCHOBU UYTJIUBUX
BOJIOCKiB — BiOpmMciB, AKi BUKOHYIOTH POJb Op-
raHa JIOTUKY.

Tennosi peuentopu

TensoBi permenTopu, AK i MeXaHOPEIEIITO-
P¥, MOXKYTh PO3TAIIIOBYBATHUCS i HA IIOBEPXHI
Tija, i y BHyTpimHiX opranax. Pemenropu BHY-
TPilIHiX OpradiB, AKi KOHTPOJIOIOTH TeMIlepa-
TYypy, € Oy:Ke BaKJIUBUMU IJIA TOMOMOTEPMHUX
TBAapUH, HAIIpUKJaI IITaxiB abo ccasmiB. 3 ix-
HBOIO JIOIIOMOTOI0 BOHV MOYKYTh IiJATPUMYyBaTH
MOTPiOHMI piBEeHB TeMIIepaTypu Tija.

PenennTtopu Ha moBepxHI Tija «BiAcTexXy-
IOTh» TEMIIEPATypPy B30BHIITHHOI'O CEepPemIOBUIIA.
V¥ ccaBIiB TaKUX PeIeNTOPiB ABa TUIIN: XOJIOH0-
Bi BU3HAUAlOTh TeMIePaTypy, AKa € HUIKUOIO 3a
TeMIOepaTypy Tija, a TemJIoBi — TeMIepaTypy,
AKa € BUINOI0 3a TeMIepaTypy Tija. ¥ OesIKuX
TBapUH, CKa’KiMO AMKOTOJIOBUX 3Mii, TepMo-
pelenTOpU BUKOPUCTOBYIOTHCA JJISl TOJIIOBAHHSA
Ha TeIJIOKPOBHY 3700MY.

CnpunHATTA CUrHaniB Ta Nopir
30yanmBOCTi

CupuiiHATTA CUTHAJIB pellenTopaMu y TBa-
pUH MOKe BimOyBaTucCs 3a paXyHOK CUTHAJLHUX
CTPYKTYP Ha IIOBePXHi MeMOpaHu abo cIeliaib-
HUX pelenTopHuX 6inkiB. Takumm Ginkamwu €,
HAIIPUKJIaJ, OIICUHU, AKi 3HAXOAATHCA B KOJ-
b6oukax ciTkiBku. KokeH Tun KoJa0040K MiCTUTH
cBilt Biacumii omncuH (y Jofelr ix Tpu), AKUN
cupuiiMaE BJIACTUBY TiJIBKU MOMY YACTUHY CIIEK-
Tpa BUAUMOIO CBiTJAa.

ITicna cupuiiHATTA TOAPa3HEHHA CUTHAJ Bifg
peleniTopa IepelaETbCcs OO HEPBOBOI CUCTEMU
i moTiM HaAXOAUTH ¥ MO3OK, JIe i aHAJI3yEThCA.
Cain BigsHaumTH, L0 IJs KOMKHOTO BHUIY pe-
IEeNITOPIiB iCHYy€e BJIaCHUI MOPIir mMoApPa3HEeHHA —
HalMEeHIIIa BeJINUMHA CUJIN TTOAPA3HUKA, Ha AKY
pearye perenTop, BUPOOJIAOUMN IOTeHIiax mii.
JJIg OmHOTO THUIIY PEILeINTOPiB y Pi3HUX BUAIB
TBapUH 1A BEJIUYNHA MOKE CYTTEBO Pi3HUTHUCH.

3anuTaHHA Ta 3aBOaHHA

1. AKi nepeBarn fae Myxam po3TallyBaHHA peLen-
TOPIB CMaKy Ha iXHiX XOAuIbHNX Horax? 2. Hasgiwo TBa-
pviHam NoOTpibHI 6apopeuenTopu (peuentopu TUCKY)?
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Tema 6. AganTauii

§ 6. CeHCOpHi cuctemn TBapuH

0 [omipkynTe

JocnTb YacTo MOXKHa MOYYTW, LWO B NIOAUHW € M'ATb
opraHiB uyTTA. Ane BYeHi BBaXaloTb, WO ix binbLie.
AKi X opraHu 4yTTA € B NOANHU?

e 3raganTe

o CeHcopHa cucTema
o CeHCOpHi 30HM KOpPW MO3KY
« Obpob6Ka curHanis

CeHCOpHi cnctemm Ta iXHi KOMMOHEHTHN

CupuiiHATTA HOApasHEHb Ta Iepemady Bif-
MOBiTHMX CUTHAJIB 0 HEPBOBOI cCTEMH y TBa-
PUYH 3AiHICHIOIOTH CeHCOPHi cucTemu. e ckaagui
CTPYKTYPH, AKi He TiJIbKU CIIPUHAMAIOTH CUTHA-
Ju, aje U 3OINCHIOITH iX 00poOKy. CemHcopHhi
cucTeMHu JIOAWHU Ta XpPeOeTHUX TBaApWH, AKi
MaioTh CKJAAHY OyZI0BY, HAa3MBAaIOTh aHAJi3aTO-
pamu (30poBUiT aHANIi3aTOp, CIAYXOBUI aHAaJi3a-
Top To1to). Ileit TepMiH 3aTpPOIOHYBAB yUYeHUII-
diziosor 1. II. ITaBioB.

KokHa i3 ceHCOpHUX CHCTeM OpraHismy
CKJIATa€ThCA 3 TPHOX OCHOBHUX udacTuH. Ilepu-
¢epuyna yacTUHA CEHCOPHOI cucteMu 3abesime-
uyye COPUMHATTA IMOAPasHEeHHS i IIpejcTaBjeHa
pelenTopaMu Ta JOMOMiKHUMHU CTPYKTypaMu
oprauiB uyrts. OKo, ByX0, HiCc ccaBI[iB — Iie
nepudepruyHi YACTUHU CEHCOPHUX CUCTEM 30pY,
CIyXy 1 HIOXY BigmOBigHO.

HacTynHOI0O YacTMHOIO CEHCOPHOI cucTe-
MU € npogidna, abo cepeduns, yactmHa. BoHa
mpeacTaBjIeHa HepBAMH, 0 SKUX CUTHAJIU Bix
nepudepryHOi YACTUHU HAAXOAATH OO MO3-
Ky. ¥ cucTeMi 30py CCaBI[iB Ii€l0 YACTUHOIO €
30POBUII HEPB, a B CUCTEMi HIOXY — HIOXOBUH.
Y nmeakux BUOAIKaxX CEHCOPHA CHUCTEMa MOKe
He MaTu oKpeMmoro HepBa. Toxi Heiiponwu ii mpo-
BifHOI YACTHMHU BXOMAATH A0 CKJAMYy SIKOTOCH i3
HepBiB. Tak, IPOBigJHA YaCTUHA CUCTEMU CMaKy
JIIOAWHU BXOOUTH IO CKJIAAy TPHbOX DPisHUX uUe-
PEITHOMO3KOBUX HEPBiB.

I[enmpaabHa YacTUHA CEHCOPHOI CHCTEMU
mpeAcTaBeHa OIIAHKOIO MO3KY, sKa 00po0Jise
CUTHa/IU, 0 HAAXONATH BiJ opramHiB 4YyTTsd.

14

V¥ ccasiiiB 1e Big0yBaeThbCsA B IeBHUX 30HAX KOPU
TOJIOBHOTO MO3KY, TOMY ITI0 YaCTHUHY iXHBOI CeH-
COPHOI CHCTEeMMN Ha3WBAIOTh TAKOXX KIPKO0B0M0.

Mexamiam po6oTH BCiX CEHCOPHHX CHUCTEM
€ cxokuM. Pemenrtopu opraHiB 4UyTTA CIIpUiA-
MaOTh IOoJpasHeHHs. J[[ommoMisKHI cucTeMu mmux
OpraHiB MOKPAIYIOTh COPUNHATTA, ajie 0e3Io-
cepegHBOI ydyacTi B IIbOMY IIpolieci He 0epyTh.
Tak, ByHmIHI pakKOBUHU CCABIIiB CIPAMOBYIOTH
3BYKOBi XBWJi y CIyXOBHH IPOXiJ, a CIyXOBi
KiCTOYKM cepegHBOTO ByXa MiJCUJIIOIOTH 3BYKU.
Ane cnpuiiMaioTh 3BYKOBI KOJWBAHHA TiJbKU
MeXaHOPEIeNTOPH 3aBUTKM BHYTPIIIIHLOIO ByXA.

Ilicnsg cupuBiHATTA MOAPasHEHHS CUTHAJIUN
mepenaThCA IIPOBIHOI YACTUHOIO CEHCOPHOI
CUCTeMHU IO IleHTpaJbHOI uacTuHU. TamM BOHU
00pOOJIAIOTECA, i MO3OK OTPUMYE BiKe iHTep-
nperoBaHy iH(popmario. Yepes Te mo Ha mpo-
mec o6poOKY MOKYTh BILJIMBATHU PisHi daKTOpU
(y mepiry uepry momepenHiii mocBif oprais-
MYy), iHTepmperalid MO3KYy He 3aBXKIU MOJKe
CIIiBIIaJATH 3 PeayibHOIO cuTyalrieio. Came TomMy
€ MOMKJWBUM IiCHYBaHHA iMi03i#f (ONTHUYHUX,
CJIYXOBUX TOIIIO0).

Pi3HOMaHITTA CEHCOPHUX CUCTEM

Y TBapuH )i COPUUHATTA PidHUX TOApPas-
HUKiB icHye 0araTo CeHCOPHHX CHCTeM. Bijib-
OIiCTh i3 HUX MIiCTUTH PeIenTopw, AKi copuii-
MalOTh OAWH THUII TOAPa3HEeHb (HAUIPUKJIAL,
(oToperennTopu 30pOBOI CUCTEMHU), aJie € CHUCTe-
MU, IKi cIpuiiMaloTh PidsHOMAHITHI mogpasHeH-
Ha (HampukJajd, 00Jb0Ba CEHCOPHA CHUCTEMA).

Y pisHHX TBapWH KiJBKiCTH Ta CTyHiHBb
PO3BUTKY CEHCOPHUX CHCTEM MOKYTh HeE CIIiB-
nagaTtu. Ile 3HaUHOIO Mipo0 3aJIeXKUTH BiJ CIIo-
co0y KUTTA OyAb-AKOTO BHAY Ta IHOro cepe-
moBuina icuyBamus. Tak, y BUAIB, AKi *KUBYTh
mig semiiero abo B Ieuepax, 30pOBa CeHCOpPHAa
cucTeMa pO3BMHeHa cJjiabko abo Bsaraai Bin-
CyTHSA, a CUCTEMU JOTUKY, HaBOaKW, PO3BUHEHI
Iy:ke moope.

Haii6inbm1 mommupeHuMy CeHCOPHUMU CHC-
TeMaMU € CUCTEMHU 30PYy, CIyXy, HIOXY, CMakKy,
IoTuKy. BoHU € B mepeBasKHOI GiJibITocTi TBa-
puH. OxHi 1 Ti cami ceHCOpPHIi cucTeMuU B PiBHUX
TPyI TBAapUH MOMKYTHb CYTTE€BO pisumTHmCcs. i



po3B’si3aHHA OJHAKOBUX B3aBJaHb BOHU BUKO-
pucToByIOThH pisHi Mexanismu. Hanpuraaz, so-
pOBa CEHCOPHA CUCTeMa MOYKe MaTu OPraHu 30py
Y BUIJIAAL ABOX ab0 OiJbIIIOT0 YMcJia TPOCTUX
oueii, a MoKe OyTU TpeicTaBjeHa CKJIATHUMU
oumMa (K y KOMax), sIKi MiCTATh BEJINKY KiJb-
KiCTh TPOCTUX ONTHUUYHUX ejieMeHTiB. CyTTeBUM
€ 1 piBHOMAHITTA TOTMOMiIKHUX amapaTiB OpraHiB
qyTTA.

VY bGaraThox I'pyn TBapUH € CIlelliayrizoBaHi
CEHCOPHIi CHCTEMU, XapaKTePHi TiIbKYU AJIA HUX.
Tak, y aKkyJ, CKaTiB Ta OJedKUX KiCTKOBUX pPuoO
eJeKTpUYHa CEeHCOpHAa CHUCTeMa, y MepeiTHUX
OTaxiB — MarHiTHa CeHCOpHAa cucTeMa, dKa I0-
noMarae iM OpieHTyBaTHCS i Yac IIepPeIbOTiB
3a Mar"itTHuM moJseM 3emJi. [edaki Bumu 3miii
BUPOOMIV iH(pPaAUEePBOHY CEHCOPHY CHUCTEMY, AKa
cupuiiMae HeBUIUMY YaCTUHY CHEKTpa. ¥ Aesb-
(¢iHiB Ta Ka)xaHIB Ha OCHOBIi CJIyXOBOi cucTeMU
BUHUKJIA CHCTEMAa €XOJIOKAaIlii.

EBoniouisa ceHCOpHUX cnctem

IIporsarom ychboro uacy iCHyBaHHS TBapwH
iXHi CeHCOpPHi cumcTeMu 3MiHIOBAJMCS, i cxXeMu
ixHBOI eBoJOILil Oyau cxoxkumu. CmoyaTky BU-
HUKAJIU OKPEeMi perenTopHi KJIiTuHH, 1110 OyJu
3IaTHI cpuiiMaTi SKUICH IIOAPA3HUK. 3a3BU-
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yail BOHU OyJIM PiBHOMipHO POBIOAijeHi 1o Timy
TBapuH. IloTiMm i perenTopy KOHIIEHTPYBAJINCSI
B IIeBHill uvacTuHi Tinma, me iX poaTalryBaHHS
IO3BOJIAJNIO HANOiJbIl e(eKTUBHO BUKOHYBATU
cBoI0 (pyHKIIiI0. HacTymHIM KPOKOM B €BOJIIOII1
0yJI0 YTBOPEHHSA CIIEIliai30BaHOTO OpraHa YyTTs
3 IMUMU PeIlelTopPaMu.

Hani BigOyBasiacAa eBOJOISA ITLOTO Opra-
Ha 3 PO3BUTKOM JOIOMIiKHOI'O amapaTa, AKWH
MOKpAaIllyBaB CIPUUHATTA HOJApasHeHb. Moria
30iJBITyBAaTHCA KiJIbKiCTh THUIIIB perenTopis (IK
BimOyJiocs 3 hoToperiennTopaMu, TOK BUHUK KO-
JApopoBuit 3ip). HacTymHuM eTamoM eBOJIIOIii
cTaBaJjia ajalTaIisd CEeHCOPHUX CUCTEM IIiJ KOH-
KpeTHi YMOBU iCHYBaHHS IeBHOIO BUAY TBapUH.

EBoaromia ceHcopHux cucrtem He O0yJaa
piBHOMipHOIO i mpsamor. Ile moxxHA 700pe IO-
faunTyU Ha NPHUKJIALI €BOJIOIii 30pOBOi CEeHCOp-
HOI cumcTeMM B KiJIbKOX rpymax TBapuH. Tak,
opraH 30py TI'OJIOBOHOTUX MOJIOCKIB i ccaBIliB
€BOJIIOI[IOHYBAJIN He3aJIe’KHO OOWH BiJ OgHOTO,
ajle BUABUJNCA AYKe CXOKUMHU 3a OyI0BOIO.
Tinbku MexaHiI3MH axkomomallii BUKOPHCTOBY-
I0ThCA Pi3Hi. ¥ MOJIOCKIB hopmMa KpUIIITAIHU-
Ka 3aJHuINacThCA MOCTiMHOI0, a AJd aKkoMoma-
mii 3MiHIOETBCA BificTaHb MiK KPUINTAIUKOM
i ciTkiBKOTIO.

CeHCopHi cuctemMn NIOAUHN

CencopHa cucrema Tumn perentopis

3opy doropernienTopu
Cayxy MexanopenentTopu
PiBuoBaru MexanopenenTopu
Hiroxy XeMopelenTopu
Cmary XeMmopelienTopu
HoTuxy MexaHnopenentTopu
Pyxy MexanopenentTopu
Temneparypu TepmopenennTopu
Bouio MexanopenenTopu,
TEePMOPEIeIITOPH,
XeMOPeIenTopu

KntouoBa igen

CeHCOpHi cuctemn TBapuiH JyXe Pi3HOMaHITHI.
Y 6inbLlIOCTi TBAPUH € CUCTEMU 30PY, CIYXY, HIOXY,
CMaKy, BOTUKY. [leAaki TBapuHW MaloTb creuundiuHi
CEHCOpPHi cuctemn (eNeKTPUYHy, MarHiTHy TOLO).
Y npoueci eBonioLii CEHCOPHMX CUCTEM iXHA Byao-
Ba YCK/IaAHIOBanacA Ta BAOCKOHasoBanacs.

Micie po3TanryBaHHA pelenTopPiB

CirkiBka oka

3aBUTKA BHYTPiIIITHBOTO ByXa

ITiBkos0oBi KaHaA M i MilIeuKy opraHa piBHOBaru
HroxoBuil emriTesniit HOCOBOI MOPOKHUHU

EmirTerniit A3uKa i poToBOI MOPOKHUHU

IIIkipa, poToBa i HOCOBaA ITOPOKHUHU

M’sa3u i cyXOKMILIS

IITxipa, poroBa i HOCOBa TOPOKHWHYM, BHYTPIiIlIHI opranm;

IIIkipa, poToBa i HOCOBA TOPOKHUHH,
HU3Ka BHYTPIIIHiX OpraHiB

e3aﬂMTaHHﬂ Ta 3aBAaHHA

1. Y 6inblwocTi ccaBUiB OAHIEI 3 FONOBHUX CEHCOP-
HUX CUCTEM € HIOXOBA. Y NIOAVHM LA CMCTEMA Ma€ Haba-
raTo MeHLe 3HaYeHHA | CUTbHO pefyKoBaHa NOPIBHAHO
3 iHWKUMK ccaBuaMK. 3 ynM Ue Moxe b6yTn nos’A3aHo?
2. AKi NpobnemMn MoOXyTb BUHMKATA B CEHCOPHUX CUC-
Temax NioAMHU (HanprKniag, 30P0BOi, C/TYXOBOI, HIOXOBOI)
i Wo Tpeba pobuTy, Wob nonepeanTn iX BUHNKHEHHSA?
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Tema 6. AganTauii

§ 7. Pednekcn

0 [omipkynTe

Ona Toro, Wo6 *nTwW, NloAMHa NMOBUHHA AWXaTU.
| onxae BOHa HaBiTb YBi CHi Ta y BUMNagkax yTpatu
cBigomocrTi. AK 1 BAAa€TbCA Le pobutn?

é 3raganTe

» HelpoH e CuHanc

» HepBoBui imnynbc » Pednekc

M’a3oBa i HepBOBa CUCTEMU
y BignoBigb Ha NoApa3HeHHA

CeHCOpHiI cmcTeMu TBapuH CHPUNMAIOTh
CUTHAJIXM Bii pisHMX mompasHuKiB. A Bimmosimb
Ha HUX 3a0e3MeuyioTh M’ I30Ba i HepBoBa CHCTe-
Mu. 3HAUEeHHS IIUX CHUCTEM ny:ke Beauke. Came
edheKTUBHA pPeaKIlia Ha IOoJApa3HeHHs 3abe3meuye
opramismy TBapuHM 0e3lmeKy i H03BOJIfAE oMy
e(PeKTUBHO 3HAXOOUTH iKYy Ta KOHTAKTyBATHU
3 0cOOMHAMM CBOT'O Ta iHIIIUX BHUMIIB.

OcHOBHUM B3aBIaHHAM HEPBOBOI CHUCTEMU
€ mMIBUAKA 00pobKa imdopmarii Bif ceHcOpHUX
CHCTeM Ta BUPOOJIEHHS PIiIlleHHS CTOCOBHO i
TBApUHU B IIeBHi# curyarii. M’s3o0Ba cucrema
3mificHIOE IIi Aii STiflHO i3 cUTHaJIaMU HEePBOBOIL
CUCTEMU.

Caing sasmHaumTu, 1m0 eeKTHUBHICTHL peary-
BaHHSA HEPBOBOI i M’A30BOi cucTeM Ha IIOApPAas-
HEHHsS 3pocTajla B Ipolieci esosrorii. ¥ TBa-
puH i3 OiJbIN CKJIATHOI OYIOBOIO IIUX CHUCTEM
(HampukJIazn, y xpebeTHHX) Ile HAOYHO BUTHO
Ha IIPUKJIAAl 1IXHLOI 3JATHOCTI A0 pereHeparrii.
¥V 3eMHOBOZHUX 3JaTHICTH A0 pereHeparlii B pasi
TOMIKOKeHHA KIiHI[IBOK CYTTEBO BUIIA, HilK
Yy ccaBIIiB TaKoOro X po3Mmipy. I Tpuronu, i my-
TOJIOBKM Ka0 MOMKYTbHb YCIIIIIHO BiApoIlyBaTu
BTpaveHi KiHI[iBKH.

A y ccaBiiB (Muileii, mamoKiB TOII0) TAKO1
3maTHOCTI Hemae. BoHa iM mpocTo He HOTPiO-
Ha, TOMY IO iXHi HepBoBa i M’s30Ba CHUCTeMHU
BiZIIOBimaOTL Ha MOApasHEeHHSA CYTTEBO Kpallle,
HiXK IIi K cucTeMu 3eMHOBOIHUX. Tomy im Jier-
e YHUKHYTH CHUTyallii, fKa cTaHe HPUYUHOIO
BTpaTu KiHIiBKu. I opramismM He Mae moTpedbu
Yy BUTpauaHHi pecypciB Ha CUCTEMY pereHeparlii.

16

Pedbnekcun Ta pepnektopHi gyru

Hatinpocriroro peakitiero HEpBOBOI CUCTEMU
Ha moJapasHeHHs € peduiekc. Peduiekcu MOXKYTH
0yTH AK OKPEMUMHU peaKIlisiMU Ha MeBHi mopas-
HUKK, TaK 1 YaCTUHOIO OiJIBII CKJIATHUX IIPO-
mmeciB, AKi BimOyBaloThbcsi B HepPBOBill cucremi,
TaKuX SK, HAIIPUKJAK, iHCTUHKTH.

Ax Bu BiKe 3HaeTe, pedieKc € HecBigo-
MOI0 peaKIlielo OopraHisMy Ha HOIpasHEHHT,
sAKa BimbyBaeThcs 3a ydyacTi HepBOBOI cucre-
mu. I'ooBHOIO mepeBaroio pedJiekciB AK Bin-
HOBifi Ha moApasHeHHS € MIBUIKicTh. Y pasi
BUHUKHEeHHS pedJekcy o0poOxa imdopmarii
MimimasbpHa i 3afimae nysKe majo yacy. Tomy
peakIlia Ha ToApa3HeHHs MOKe OyTu Maimxe
MUTTEBOIO.

Hiisa saiticHeHHA ped)ieKCcy B OpraHisami TBa-
PUHU YTBOPHOIOThCA (PYHKI[IOHAJBHI CTPYKTY-
pu — pedaerTopHi gyru (maa. 7.1). o ckaamgy
pedieKTOpPHOI yTU BXOAATHL HEPOHU HEPBOBOI
TKaHWHU, AKi 3’€IHYIOTh MiK 00010 pPerenTopu
CEeHCOPHUX CHCTEeM i poboui opranu, KOoTpi i 3a-
0e31euyIoTh BifIIOBiAh Ha HOApas3sHEHHd.

Y Oinpmocti BumangkiB peduieKTOpHI mgyru
CKJIANAIOThCA 3 II'ATH eJIeMeHTiB: peIllenTopa,
TPHOX HEHPOHIB — UYYTJUBOTO, IIPOMisKHOTO
i moTopHOro — Ta pobouoro opraHa. Hyrtiau-
BUUA HEWPOH CIIPUIMAaE CUTHAJ BiJl perenTopis
CEeHCOPHOI CHCTeMH i mepenae HOTo M0 IeHTPAb-
HOI HEepPBOBOI cucTeMu. ¥ CCaBI[iB Ile CIMHHUN
(uacrinre) abo TOJIOBHUI MOB0K. ¥ MOBKY CUTHAJ
Bil YyTJIMBOTO HeEWpPOHA MepeJacThCcA OO0 MPOo-
misxkHOTO HetipoHa. IIpomiskHUI HEHPOH Hepenae

YyTnmenin HenpoH

Peu,enTop

/M :/7 \“.\

OTOPHUIA
. . HEeNpOoH
MpomixkHnin P
HenpoH Po6ounii

Man. 7.1. Cxema pedneKkTopHOI ayru



cUTrHAJ Jajli Ha MOTOPHUM HelipoH. MoTopHUI
HeWpOH Ilepecusia€ CUrHaJl Ha podoumii opran —
e 3a3Buuaili M’fA3, a B JeAKWX BUIIAJKax ce-
KpeTopHa TKaHuHA. Ilicisa oTpuMaHHA CUTHATY
poboumii opralH BUKOHY€ MOTPiOHY Amito (Hampu-
KJIal, M A3 CKOPOUYYETHC).

YV nmeakmx BUIIaAKAX y pPeIeKTOpHIA mysi
MIPOMiKHUI HeHIPOH MoKe OyTH BifCyTHIM, a cur-
HaJI IepefaeThesa 0e3rmocepefHbLO 3 YYTINBOTO HA
MOTOPHUY HEMPOH. AJle KOHTAKT YYyTJIUBOTO i MO-
TOPHOT'O HEUWPOHIB i B I[hOMY BUHIAAKY BinOyBa-
€THCA B MerKax IeHTPaJbHOI HEPBOBOl CHUCTEMU
abo y BysJiaXx BereTaTUBHOI HEPBOBOI CHCTEMI.
KinpkicTs mpoMisKHUX HEHWPOHIB MOXKe OyTH
Oismbimoro, Hisk ommH. g ckiaamaux pedJiekcis
e MoO’Ke OyTH JOCUTh BeJIMKAa Ipyla HeHpoHiB.

BesymoBHi pednekcn

Bawm y:xe Bigomo, 1110 pedpieKcu MOgiIaI0Th-
cd Ha OBi BeJuKi rpymu: 0e3yMOBHI Ta YMOBHI.
Be3ymoBHIi peduiekcu € cIafKOBUMM 1 ITPOSABJIS-
IOThCA B ycix mpencraBHUKiB Buay. 11i pedaexcu
€ ajamnTalli€elo o CuTyalliii, AKi mocTifiHoO Bu-
HUKAIOTh YIIPOAOBIK KUTTS OPraHi3MiB IeBHOTO
Buny. I pearysatm Ha Taki curyallii opranism
TMOBUHEH ITiJIKOM BU3HAYEHUM UWHOM.

Hanpuraan, y maBn (y ToMy 4Yucii ¥ JIro-
OIWHN) BaKJIUBY POJIb y (PYHKIIIOHYBaHHI OKa
Bimirpae KiJbKicTh cBiTJia, AKa IOTpAaILIsfE Ha
citrkiBky. Hagro Benmka KiJbKicTh MOXKe IIO-
IIKOAUTY PENeNTopyu, a HaATO MaJjia He JacThb
amory O6auuTtu. ToMy icHye cucTeMa peryJaoBaH-
HA TOTOKY CBiTJIa B OKO ILIAXOM 3MiHU JiaMeTpa
3iHumi, Kpisb AKY CBITJIO IpOXoauTh. Pery.o-
€ThCs PO3Mip 3iHUIIL 3a JOIIOMOro0 6e3yMOBHOTO
pediekcy. 3a ymMoBHu 30iJbIITEHHA OCBIiTJIEHOCTI
po3Mip 3iHUIII 3MEHINTYEThCS, a B pa3i 3MeHIIIeH-
HA — 30impimryerhea (maga. 7.2).

BesymoBHi peduiekcu momiasioTh Ha KijgbKa
TPYII 3aJIeKHO Bi (DYHKIIiH, K1 BOHU BUKOHYIOTb.
Huxanbui peduexcu (UxXaHHS, KallleJb) BUIAJIA-
I0Th i3 IUXaJbHUX IMLISAXiB CTOPOHHI IIpeaMeTu

KntoyoBa iges

Pednekc — ue peakuia HepBOBOI i M'A30BOI CUC-
TeM Ha Mofpa3HeHHs, AKa BigbyBa€ETbCA 3a yyacTi
LieHTpanbHOI abo BEreTaTMBHOI HEPBOBOI CUCTEMM.
Pedpnekcn MoxyTb GyTn 6€3yMOBHVUMMU i YMOBHW-
Mu. besymoBHi pednekcy € cnagkoBumu i Tpanna-
I0TbCA Y BCiX 0CO6UH BuAy. B okpemux ocobuH
YMOBHi pednekcy BUPO6AAITLCA MPOTATOM XUTTA.

Tema 6. ApanTauil

Man. 7.2. besymoBHWIN pednekc — 3MiHa po3Mipy 3iHuULi
B pa3i 3MiHM OCBITIeHHA

abo cyms, 3axucHi pediekcu (BiICMUKYBaHHA KiH-
IiBKK a00 BigOiranusa mpu GOJIBOBUX BiIUyTTAX)
PATYIOTH V HEOE3MEeUHNX CUTYAIliAX, OPIEHTYBAJIb-
Hi (IOBepTaHHA TOJIOBU HA 3BYK) IIOJIETIIYIOTH
OI[IHKY CUTYyAIlil UIA TPUUHATTS PillIEHHS TOIIO.

YMOBHI pednekcu

YMoBHiI pediekcu He € CIaZKOBUMU i IIO-
IMUpPeHi He B yCixX mpefcTaBHUKIB Buay. Boum
BUPOOJIAIOTHCA y HPOIECi JKUTTEMIAILHOCTL TBa-
puu. 1i pedaexkcu momomaraioThb afalTyBaTUCS
IO KOHKPETHUX YMOB iCHYBaHHA, V AKUX KUBE
A ocobmHa. BoHm my:Ke Ba)KJIWMBI B MiHIMBUX
yMOBaX, MalOTh IIEPEBAry B CUTYyAaIlidAX, AKi IIbO-
MYy BUAOBi paHille He Tpamaanaucd. 11i peduekcu
YTBOPIOIOTHCS 3a yYacTi BUINMMX BiggiJiB IeH-
TPaJIbHOI HEPBOBOI CUCTEMMU.

15 BupobJieHHsS YMOBHOTO pedJieKcy Heoo-
XifHe IOeTHAHHS ABOX IOAPA3HUKIB — yMOB-
HOro, abo Oalmy:Koro, SKMI He BILJIMBAE Ha
KUTTENIATBHICTS TBAPUHU, i 663yMOBHOTO, KU
BMUKA€E OOUH i3 0e3yMOBHUX pedJieKcis.

Tak, y mocaimax I. II. IlaBmoBa mepen ro-
IiBjeio cobak JyHaB A3BoHUK. Ilicaa mboro TBa-
PUHU OTPUMYyBaJX iKYy i B HUX HOUYMHAJA BU-
IinaTuca cauHa. Y IbOMY BUIIQAKY BUIIJIEHHSA
cauHU € 6e3yMOBHUM ped)IeKCOM, AKUI BMUKAE
BuUrJIAn i»ki (0esymMoBHUIT moApasHUK). A A3Bi-
HOK IIepeJl MOYaTKOM TOJyBaHHS € YMOBHUM IIO-
IPasHUKOM, 00 Ha KUTTENiANbLHICTh COOAKM HifAK
He BIImBae. Uepesd OesaKUH Uac IIiCJIs HEOTHO-
Pas3oBUX MOBTOPEHDb A3BiHKA Iepel IOOyBaHHIM
y cobaK canHA TOYMWHAJa BUIIJIATHUCA OIpPa3y
micJs A3BiHKAa IIfe A0 TOro, IK BOHU 0aumiau iiKy.
Y HUX BUPOOMBCSA YMOBHUM pedieKC Ha AI3BOHUK.

3anuTaHHA Ta 3aBOaHHSA

1. Aki Hegonikn B 3abe3neyeHHi XUTTEQIANBHOCTI
TBAapWH MOXYTb OyTV B 6e3ymoBHMX pednekcis? 2. Aki
npuknagn 6e3ymoBHUX i YMOBHUX pedriekciB MOXHa
crocTepiratv B OMALUHIX TBapuH?
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Tema 6. AganTauii

§ 8. Noagpa3HeHHsA i BNUWA HepBOBa AiANbHICTb

0 [omipkynTe

binb € gye cunbHUM nogpasHUKOM. Y OeAaKknx
niogen yytTa 600 BiACYTHE, WO € CNagKoBO
03Hakow. OfHaK Lie He CTAaE MPUUYUHOK CMepTi
nogrHu. Yomy X Togi GinblicTe nogen
BiguyBatoTb 6inb?

Q 3raganTe

» Pednekc  [oBepiHKa

o |[HCTUHKT o CeHCopHi cuctemun

Buwwa HepBOBa AiANbHICTb

s TBapuH 3 100pe POZBUHEHOIO HEPBOBOIO
CHCTEMOIO, IO CKJAAy SKOI BXOAUTH IOJOBHUI
MO30K, BUPiBHAIOTH OKPEMY CYKYHOHIiCTbH pisHO-
MaHITHUX (opM HEpPBOBOI AiANBHOCTI, y SAKil
0epyTh yUacTh Pi3Hi CTPYKTYPU MO3KY,— BHILY
HepPBOBY AiaabHicTh. Boma Haiikpaillie IposAaBJIs-
€ThbCcA Y XpebeTHMX TBapWH, OCOOJMBO TaKUX,
AK ccaBIli Ta mTaxu. Y HUX BUIIa HEpBOBa i-
AJBbHICTh BUHUKAE BHACIIIOK B3aeMOMil pisHUX
JiJIAHOK KOPU I'OJIOBHOT'O MO3KY Ta IiAKipKOBUX
HEPBOBUX I€HTPiB.

Buma mepsoBa mifnbHiCTL, K i BCca pobo-
Ta TOJIOBHOTO MO3KYy, MOOyJOBaHa Ha B3a€MOJii
JBOX OCHOBHUX IIPOIlECiB — 30y/IKeHHs i rajb-
MYyBaHHs. ¥ Ipolieci 30yIKeHHsa OKpeMi Helpo-
HU abo rpynu HEWPOHIB IeHEpyITh CUTHAJH,
SAKi TOIMMPIOIOTHCA HA CYyCigHI KJIiTMHU i MO-
JKYTh BUKJWKATH B HUX IIEBHY peakiliio. A y
BUIIQAKY FaJbMyBaHHA BifI0OYBa€ThCA ITPOTUIIEIK-
HU# mpollec — TeHepallis CUTHAJIIB HeHpoHaMu
OPUNNHAETHCH.

OCHOBHUMHU IOKa3HUKaMU HePBOBUX IIPOIIE-
ciB, AKi BigOyBaloThCA IIiJ yac BUIIOI HEPBOBOI
IiAMBHOCTI, € cuila, PyXJUBICTHL i BpiBHOBasKe-
HicTh. Cusla npoyecig xapaKTepusye 3MaTHICTH
HENpoOHiB pearyBaTH Ha CHUJIbHI IIOAPasSHUKH.
Pyxaueicmv npoyecié neMOHCTPye MIBUIAKICTH
mepexony KJITHUH MiK cTaHaMu 30yIsKeHHS
i ranTpMyBaHHSA, a 8Pi6HOBANCEHICMb YKA3ye Ha
CIiBBiIHOIIEHHS 3a CUJIOIO IIPOIIECiB 30y M KeHHS
i raapMyBaHHA.
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I[HCTUHKTWN, CBIAOMICTb
Ta Cy6'EKTUBHICTb CNPUNHATTA

OpHuM i3 BaKJIMBUX CHOCO0IB Bimmosizi
opraHiaMy Ha MOOJApa3HeHHS € iHCTMHKTHU. IH-
CTMHKTHM — Iie JIAHITIOTH IIOCJiJJOBHUX 0€3yMOB-
HUX pedJieKciB, SKi BUHUKAIOTh Y BiATIOBigh Ha
TeBHe TOAPAa3HEHHA i HNPOABJIAIOTBCA Yy (hopmi
aBTOMATHU4YHOI moBefinKu. Peasisainisa iHCTUHK-
TiB 3AiMCHIOETHCA TOJIOBHUM MO3KOM.

IHCcTUHKTM MOMXKYTH 3abe3meuyBaTu OyKe
cKJIamHi ¢dopMm BigmoBimi Ha moApas3HEHHI.
IIpuknagaMy iHCTUHKTHUBHOI MOBEIiHKHW Y TBAa-
puH € moOyaoBa THi3J y ITaxiB, MUIOOHA IIO-
BeIiHKa Mig uac Ce30HIB PO3MHOKEHHS B puo,
TepuTOopiaibHA MOBeAiHKA cobak i KOTiB TOIIO.

IHCTMHKTHUBHI mOporpaMu IOBEAiHKH €
i B mopuuu. Peaknia maTepi Ha Ijiau JUTHHU,
eeKT «CBOTO IOJIsI» y PYyTOOJSBHUX MaTdax Ta
OaraTo iHIIHX BapiaHTiB MOBEIiHKM — IIe IIPO-
SABU iHCTMHKTHUBHHUX IIPOTPaM.

ITpo6sema iHCTHMHKTIB y TOMYy, IO BOHU
€ CIaJKOBUMU IIPOTPAMaMU i TaJIeKO He 3aBIKIN
MOXKYTh OyTHM KOPHCHUMHU y 3MiHEHOMY cepe-
moBuIli KuTTsa. Kpim Toro, came crmaakoBicTb
iHCTMHKTIB He MO03BOJIAE JIETKO IX II030yTHCSA
HaBiTh y BUOAAKaX, KOJIM BOHU BTPATUJIU CBOE
3HAUEeHHA. SIK, HaOpuKJaj, 3[aTHICTL HOBOHA-
POIsKeHMX XallaTuCs 3a IIePCcTh MaTepi ¥ MiItHO
TPUMATHUC, 100 He BIAacTu mixg yac pyxy. Illep-
CTi Ha Tijgi JIODUMHU JAaBHO HeMa€, a iHCTUHKT
yce Ie CIpaiboBYE.

Buia mepBoBa AiAJBbHICTHL TO3BOJISAE BU-
pimuTtu 1m0 mpobsieMy uYepe3 3aJyYeHHS [0
OPUNHATTA pileHb iHAWMBiZyambHOI mam’aTi
Ta IpoIeciB amaiiszy i cuHTesdy iHdopwmarrii.
IIi mporecu BimOyBaioThCs MepeBaKHO B KOPi Ta
IesIKUX IHIIUX CTPYKTypax MO3KY. ¥ JIOAUHU
TaKi IpoIecH CTANN HACTiJIbKY CKJIATHUMH, ITIO
3YMOBUWJIN IIOABY CBijoMOCTi, po3ymy Ta 37aT-
HOCTi JO MHCJEHHSI.

CkanHi mpollecu BUINOI HEPBOBOI Misiib-
HOCTi TPYHTYIOTBCA Ha iHAWBiAyaJIbHOMY JOCBigi
Ta 0COOJMBOCTSAX TPOIIECiB ¥ MO3KY KOHKPETHOI
0COOMHM, TOMY BOHM POOJATH CIPUUHATTS HAa-
BKOJIMIIIHBOTO CBiTy cy0’eKTmBHUM (iHAUMBimya-
JIiB0BaHUM).



B3aemoy3rogeHicTb QiAnbHOCTI
CEHCOPHUX CUCTEM

CeHcopHi cumcTeMu OpraHi3My TpAaIIOIOTh
AK €IuHe Iijie. YCi curHaIu BiJ OpraHiB uyTTa
HaIXOAATh OO MO3KYy U aHAJNi3yIOThCSA y Bif-
moBimHUX cTpyKTypax. Ha piBHI MOBKY Bif0y-
BaeThcA i B3aeMomis ceHcopHuX cucteM. II[o6
chopmMyBaTH 00’€KTUBHY KapTUHY HABKOJIMIII-
HBOTO CBiTY, MO30OK MOPiBHIOE iH(popMaIrito, 110
HaAXOIWTh BiJ pisHUX cucreM. [ada npuitHATTS
pimrenHsa moxo Aii ogHOTO MOApPasHUKA (HATpuU-
KJaJg, 3BYKOBOTO) aHaJidyeTbcA iHpopmallis
i Bixg iHmux cucrem (30pOBOi, HIOXOBOI TOIIO).

IIpukaagom Taxkoi y3romKeHOI B3aeMO-
Iii ceHCOpHMX cHCTeM OpraHisamMy € 6e3yMOB-
HUN pedieKkc opieHTyBaHHA y mpoctopi. Tak,
KilllKka moBepTae TroJIOBY Ha CTOPOHHIN B3BYK
(cupalffoBaJjia CJIyXOBa CHUCTeMa) II OIliHIOE CHU-
TyaIiio, po3auBIAIUYNCH, HESHAMOMUU TIPEIMET
(momaeTbea imdopmarllisa Big 30poBoi cucTeMu).
Axnro inopmanii Ayia npufHATTA pillleHHA He-
IoCTaTHBLO (0oATHMCA HOTO UM Hi), KiIllka MoOKe
migititu # obHIOXaTH Iiel nmpeamer (iHdopmalis
BiJl HIOXOBOI CHCTEMM) Ta TOPKHYTHCS HOro Bi-
opucamu (I0oJaeThCA BiAUYTTA JOTUKY).

KomneHcaTopHe NnocuneHHA
CEHCOPHUX CUCTEM

Y pisHHX TBapuH, HaABiTH THUX, AKi II0XO-
IATH BiJ COiJIBHOTO IIpeaKa, PisHi ceHCOpHi cuc-
TeEMH MOKYTh OyTH DPO3BUHEHi pPi3HOI0 Mipolo.
ITe sane:XuTh Bifi 0COGJIMBOCTEH €BOJIOIiITHOTO
PO3BUTKY Ta YMOB CepemOoBUIIa, OO0 AKOr0 aaall-
TOBAHUUM TEeBHUI BUJ OpPraHisMmis.

Y Tux curyamisax, KoJau OisJIbHICTL ofgHiel i3
cHCTeM 3a AKUXOCH IIPUYNH He Iy:Ke e(DeKTUBHA,
ii posab MOXKYTh OpaTu Ha cebe iHIIL ceHCOPHi
cucremu. [locuyieHHA iIHTEHCUBHOCTI pOOOTH ITUX
CHCTeM Bi0OyBaE€ThCS 3aJI TOTO, IIT00 KOMIIEHCY-
BaTU HEJOCTATHIO e(DEKTUBHICTH IEBHOI CEHCOPHOL

0 KniouoBa iges

Buwla HepBOBa AiANbHICTb € HANGINbL CKIALHUM,
ane pyxe ebekTmBHUM cnocobom Bignosidi op-
raHiamy TBapvH Ha 30BHilIHi nogpa3HeHHA. BoHa
Y3rOfpKY€ AiANbHICTb YCiX CEHCOPHMX CMCTEM Ta
pobuTb ii Hanbinbw edekTnBHOW. Lle go3Bonse
y BUMNaAKy BTpaTu OYHKUIA 4M HEMOXNUBOCTI
pPo6OTY OAHIET i3 CEHCOPHUX CUCTEM KOMMEHCY-
BaTV NOPYLIEHHA 3a PaxyHOK iHLWOi cuctemmn abo
KiJIbKOX CUCTEM.

Teva 6. Apantauii 333 S

Man. 8.1. Y npegka KuTiB iHAOXiyca OCHOBHOIO CEHCOPHOIO
cuctemoto Byna 30poBa, a B CyyaCHMX KallasnoTiB BOHa
BTpaTuna NpoBifHy ponb, i Bibynoca KomneHcaTopHe

NOCUSIEHHA CJTYXOBOI CUCTEMN

cucremu. ToMy Iie ABUIe HASUBAIOTH KOMIIEH-
CATOPHUM IIOCUJIEHHAM CEHCOPHUX CHUCTEM.

Hanpursnazn, coisbHWE TOpemok mNJaleH-
TapHUX CCaBI[iB BiB CYTiHKOBHII 00pas KHUTTH,
¥ OCHOBHMMU OpPraHaM{ YyTTiB y HBOTO Oy
HIOX i caIyX, a 3ip BUKOHYBaB AOIIOMIiKHY POJIb.
Konu npegkm kamrajoriB BioKpeMUJINCA B €BO-
JOIIAHY TiJIKY i cTaju aKTUBHUME XM)KaKaMu,
OPOBIAHY POJIb y IXHIill KUTTENIATBLHOCTI MOYaB
BimirpaBatu came 3ip. Ilismime 1i TBapuwHuU Ie-
PEeUIIm 0 JKUTTA Yy BOMi, e 30pOBa CEHCOPHA
cucreMa He AyKe eeKTUBHA. A KalllaJIOTH aJall-
TyBaJICA JO IIOJIIOBAaHHA Ha BEJIUKUX IIUOMHAX,
e CBiTJIa B3araJii HeMa€e i BUKOPUCTOBYBATH 3ip
HeMae ceHCy. ToMy odi B KaIajaoTiB 3MiCTUIINCS
Ha OOKOBY YaCTHUHY T'OJIOBH i IIepecTaju Bimirpa-
BaTHU BaYKJIUBY POJb Y JKUTTi, a OCHOBHUM Op-
raHOM YYTTiB CTajla CJIyXOBa CEHCOPHA CHUCTEMa,
AKa BUKOPHUCTOBYE edeKT exooKalii (maiu. 8.1).

KomnencaropHue mocuyieHHA IIeBHUX CEH-
COpHUX cucTeM BinOyBaeThbca i cepen 0coOMH
OJTHOTO BUJY, AKIINO SKach i3 CEHCOPHUX CHC-
TEeM y IPOIeCi KUTTA IOCTPakjajia Bii TpaBM
Yy 3axXBOpioBaHb. Toxi iHIMi ceHCOpHi cucTeMu
OepyTh Ha cebe ii PYHKIII i cTaloTh OCHOBHUM
I:KepesioM iH(opmallii Ipo HABKOJUIIMHIN CBIT
Ui 1iei ocoOuHM.

Tak, y Jiomeii uepes MOpyIleHHsa abo BTpaTu
30py (yukIii opieHTalii B mpoctopi Oepe Ha
cebe cayxoBa cucteMa. A gesaki immmi GpyHKIIT
(HampuKJal, YUTAaHHA) BUKOHY€E JOTHUKOBA CEH-
COpHAa cHCTeMa.

e?)al‘IMTaHHﬂ Ta 3aBaHHA

1. Ha npuknagi nornAagis okpemux Niogen Ha OfHy
MOAI0 NOACHITb, YOMY CNPUMHATTA CBITY Pi3HUMK 0CO6U-
HamMK € Cy6’eKTUBHUM. 2. flke KOMNEHCaTOpHe NOCKIEeH-
HA BiAOY#EeTbCA B CEHCOPHUX CUCTEMAX JIIOAUHM Y BUNaa-
Ky nopyLleHHs poboTu ii CIlyXoBOi CEHCOpHOI cncTemm?
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Tema 6. AganTauii

§ 9. CnoBa i CMMBOIN AK NOAPA3HUKN

0 [omipkynTe

HenbdiHn Ta iHWi KMTONOAIGHI LiNKOoM epeKTMBHO
MOXYTb CRiNKyBaTUCA Mk coboto. AK iM Le BAAETb-
ca? Wo Bigirpae ponb nmogpa3HuKa nig 4ac Chinky-
BaHHA?

Q 3raganTe

» CeHCOpHi cuctemun « Bigginn mo3ky

» Buia HepBoBa AisAnbHICTb » CBigomicTb

I'IepLua CUrHajibHa cncrtema

HepBoBy cucTeMy TBapuH IOB’A3y€ 3 HABKO-
JIUIITHIM CBiTOM CKJIaJHA CHCTEMa YMOBHO-pedJIeK-
TOpHUX i 6esyMoBHOpedIeKTOPHUX 3B’a3KiB. Ila
cucTeMa OTPUMYE CHUTHAJIM Bif moApasHUKIB ce-
pemoBuIla i 3yMOBJIIOE aleKBaTHI peakIlii Ha HUX
oprauismy. Ii HA3UBAIOTH CHTHAJIBHOIO CHCTEMOIO.
PospizHAOTE IIEpHTy 1 APYrYy CUTHAJIBHI CHCTEMH.

Ilepwa cueHaavHa cucmema PO3BUHEHA
B ycix TBapuH. BoHa BimoOpaskae HaBKOJUIIHINA
CBIT Ha OCHOBI KOHKPETHUX HOAPA3HEHb i cur-
HaJiB BiJ CEHCOPHUX CHCTEeM, He (popMyrouu ad-
CTPAKTHI IMOHATTS i TEOPETUUHi y3araJbHEHHS.

3a [IomoOMOTroI0 MepINnoi CUTHAJBHOI cucTe-
MU TBapWHU MOXKYTH CILIKYBATHUCS MiK CO0GOIO
i mepemaBaTu IIeBHY JOCUTH IIPOCTY iH(opmalriro
yepes pyxu, MiMiKy, JKecTu, 3ByKHU, 103U, 3ala-
xu. Tax, TBapuHa MOKe Hi3HATHUCA IIPO COIliasib-
HUI CTATyC, CTAH 30POB’S OCOOMHU CBOr'O BUIY;
MO3HAUUTH BJACHY TepuTopiio (Maa. 9.1), cBoio

Man. 9.1. [Mo3HayeHHA TBapMHaMKN CBOEI TepUTOPIi 3a AOMOMOrow

ronocy (MaBna peByH) Ta 3anaxy (YOpHWI BeaMiAb)
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TOTOBHICTh [0 PO3MHOMKEHHS, IIOBiIOMHUTH TIPO
poaTralllyBaHHA AKepesa ixki (04K0au poOIATE 1ie
3a JOTIOMOTOIO CITeI[iaIbHUX PYXiB — TaK 3BaHOTO
TaHII0 OIKiI).

Y Merkax mepIroi CUrHajJbHOI CHCTEMHU TBa-
PUHY AJS OTPUMAaHHSA MOTPi6HOI iHGopMaIlii mo-
JKYTb BUKOHYBATH JOCUTH cKJanui mii. Tak, Oa-
raTo TBapuWH IIiJ Yac 3ycTpiui 0OHIOXYIOTH OIHE
OJHOTO 3a IMMeBHUMU CXeMaMU, YHiKaJIbHUMU IJIs
KosKkHOro 3 BumiB. HaBiTh HesmauHi BimMiHHOCTI
B PUTYaJbHUX TAHIIAX IMiJf Yac Ce30HY PO3MHO-
JKeHHSA 03BOJIAIOTH ITaxaM HaAiliHO BiApisHATU
ocobuH cBoro Bunmy (mai. 9.2).

Hpyra cMrHanbHa cnctema

pyea cuznanvHa cucmema po3BUHEHA B JIIO-
nuHu. MOMKJINBO, MEeBHOIO MipoI0 BOHA BJIACTHU-
Ba i meakuM TBapmHAM (JIOAMHOIIOLIOHI MaBIIH,
Iesaki KuTomonibui). [Ipyra curHajbHa cCHUCTEMAa
JIO3BOJISIE IIepefaTu IIOJPAa3HUK UYepe3 CUMBOJI,
AKUI He Mae IPSIMOro BigHOIIIEHHS a0 00’eKTa.

YV pamkax 1miei cucremMu MOKJIMBe (DOPMY-
BaHHA a0CTPaKTHUX MOHATH i TEOPETUYHUX y3a-
rajgbHeHb. 3ZATHICTH 0O y3araJbHEHOTO Bigasep-
KaJIeHHs SBUIIL i IpeAMeTiB 3pO0HJIO MOMKJIMBUM
IS JIIOMWHW TeOpeTWYHe Ii3HAHHS cBiTy. 3a-
BAAKU IIHOMY JIIOAWHA CTBOPMJIA CyYaCHY HAYKY
i KyJIBTYpy Ta oTpuMaJia MOYKJIUBICTH IIPOTHO-
3yBaTH HACIiIKU CBOIX Oifi Ta pisHOMAaHITHUX
IPUPOJHUX TPOIECiB.

Jpyra cursajpHa cucTeMa JIOAUHU € TOMi-
HAHTHOIO B NOPiBHAHHI 3 mepiroio. BoHa KOHT-
poJttoe ii IiAJMBHICTD i MOXKe BILIMBATHU Ha IIPOSB

Man. 9.2. TaHOK XypaBniB nig 4Yac napyBaHHA



Man. 9.3. lNucemHiCTb TeX € CKNafoOBOK MOBMU

CKJIATHUX 0e3yMOBHHX pe(dJieKciB Ta iHCTHHK-
TUBHUX IIPOTPaM.

Hacnigkom (GyHKI[iOHYyBaHHSA APYyroi cwur-
HaJbHOI CHUCTEeMHU B JIIOAUHU O0yJIO BUHUKHEHHS
moBu. MoBa € cucTeMOI0 3HaKiB i 3acobiB cmij-
KyBaHHS MiK JogpMu. BoHa (opmyeTbess Ha
OCHOBIi 3BYKiB, SKi JIIOAZVMHA HABUYAETHCA BUMOB-
JISTH 3 OUTHHCTBA. AJle TiIbKH 3ByKaMu MOBa
He oOMexxkyeThcsa. IcHye rpadiuHuii BapiaHT
MOBH — IIMCEMHICThb, sIKa Bimirpae BeauuesHy
poJsb Yy cydacHOMY cycmigbeTBi (Mas. 9.3).

3HaueHHs ApPyroi curHajabHOI cucreMu
B KUTTi JIOOAWHU € AyKe BeJUKUM. 3aBAAKHU iii
BiOyBaeThCcA CHiMKyBaHHSA Jiiofneli. Bona Hazae
MOJKJIMBICTD IJIsI HABUAHHS Ta OOMiHYy ITOCBigZOM,
BUPaYKEHHA IMOYYTTiB TAa €MOIliil, BHUCJIOBJIEHHA
0asKaHb TOIIIO.

Caim sasHaAUUTH, IO OJSI PO3BUTKY APYroi
CUTHAJILHOI CUCTEMU HEJOCTATHHO TiJIbKY CIIATKO-
Bocti. CrmocTeperkeHHs 3a OiTbMH-MAyIJi, AKUX
BUPOIIYBAJIU AUKi TBAPUHU, IPOAEMOHCTPYBaJIU
BaKJIMBUH (akT. KIO B paHHBOMY AWMTHUHCTBI
JIIoUHA He Oyle MaTh KOHTAKTY 3 iHIITUMHU JIIOAb-
MU i, BIAIOBiAHO, MOKJIUBOCTL c(hOpMyBaTH APY-
I'y CUTHAJBHY CHUCTEMY, TO B OLJIBII JOPOCIOMY
Bimi chopmyBatu ii BiKe Oyle HEMOIKJIUBO.

To6TO CmagKOBO B JIIOAWHU IIePEJAETHCS
TiIBKY 3JATHICTHL M0 (hOPMYyBaHHA APYroi CUT-

0 KniouoBa iges

3a 3B'A30K HEpPBOBOI CACTEMU 3 HABKOJIULLHIM
cepepoBMLLEM Y TBAPVIH BiAMNOBiAalOTb CUTHAsNbHI
cuctemu. lMepwa curHanbHa cuctema 3abesne-
uye besnocepefHiln 3B'A30K i3 cepedoBuMLLEM Ha
OCHOBI NPAMOI iHTepnpeTaLii CMrHaniB CeHCOPHMX
cucTem. [lpyra ceHCoOpHa cucTemMa BUKOPUCTOBYE
onocepenkoBaHy nepepayy iHbopmaLii 3aBAAKM
CUTHafam CUrHanie, AKUMW € cioBa MOBU abo
cneuianizoBaHi 3HakuU Ta CUMBOJIN.

Teva 6. Apantauii 333 S

Man. 9.4. CmBONM Ta 3HaKW, AKi € CUrHanamy ApPYroi CUrHaJIbHOI CMCTeMU

HaJIbHOI cucTeMu. BUHMKHEHHS caMoi CUCTEMU
BimOyBaeThCA B IepioAi paHHBOT'O JUTHUHCTBA IIif
BILIMBOM CYCIIiJIbCTBA, V AKOMY KHUBE JIIOIMHA.

CnoBa i cMmBONK AK NOAPA3HUKM

CroBa € crienmu(ivHUMY IOAPA3HUKAMU, IKi
IiIOTh Ha APYTY CUTHAJbHY CHUCTEMY JIIOAWHU.
Bornu maoTh KimbKa XapaKTepHUX caMe IJIsd
HUX 0COOJIMBOCTEI.

- CinoBa HacaMmIiepel] € CUTHAJaMH CHUTHAa-
JiB, 60 KOKHe CJIOBO MiCTHUTBL iH(popMaIliro mpo
AKWICHh NeBHUU CUTHAJ, IO OTPUMYIOTH OPTaHU
YyTTA.

« CyoBa 3maTHi y3araJbHIOBAaTU TEBHI CUT-
HaJu nepiioi curHajbHOi cucremu. Tak, cJio-
BO «puba» ysarajJbHIOE O3HAKH BCix pub, AKi
Bimomi srommuHi (akyam, comu, Kapaci, OKyHi,
OCeTpHu TOIIIO).

« Oyske BayKJIMBOIO BJIACTUBICTIO CJiB € Ta-
KO)K IXHS 3ZaTHiCTh BiAOiIATH IOHATTS Bif
IMeBHOI peaJbHOCTIi, abcTparyBatu iioro. Ile mae
MOJKJIMBiCTH JIIOAWHI (opMyBaTu abCTpakKTHE
MUCJEeHHA. [apHUM NOPUKJIAAOM TaKoro ab-
cTparyBaHHA € JkapriBaumBa ¢pasa «Chepuu-
HUH KiHb y BaKyyMi», fAKa BHUCMilO€ HaaMip-
HUU BiIpWB BiJ peasibHOCTI B aHaJIidi AKMXOCH
mpobeMm.

Kpim cioiB, yMOBHMMH cHUTHaJaMX IPYroi
CUTHAJIBHOI CHCTEMU MOXKYTh OYyTH pisHOMAaHIiTHI
cuMBOJIM Ta yMOBHiI 3Haku. Ifo Takux 3HaKiB
HaJeXaThb HOTU, 3HAKU JJOPOKHBOTO PYXYy, MOBa
JKecTiB, cBucTy Toiro (Maua. 9.4).

3anuTaHHA Ta 3aBAaHHA

1. Ha KOHKpeTHUX NpuKnagax noAacHiTb, AKi cMrHanu
MOXYTb MoAaBaTy AOMALLHI TBapMHM CBOIM rOCMnoAa-
pPAM 33 JOMOMOTOI0 NMEePLUOi CUTHANBbHOI cucTemu. 2. AKi
nepesarv K NOAPa3HUKN APYroi CUrHaNbHOI cncTeMmn
MaloTb crevianbHi CMMBON MOPIBHAHO 3i cnoBamu?

2]



Tema 6. AganTauii

§ 10. lpyra curHanbHa cucTema Ta eBONIOLiA

0 [omipkynTe

Ik Nokasanu JoCnigKeHHsA, WYMNaH3e i ropunm
30aTHi Ha NEeBHOMY PiBHi OMaHyBaTV MOBY »eCTiB
i cninkyBaTncs 3 gocnigHMKamy Ta MiX coboto.
Ane roBopuTU BOHM TakK i He HaBuunuca. Yomy?

é 3raganTe

» [opTaHb « [onocoBi 3B'sA3KN

» Kopa mo3Ky « [peapanTauii

MNpeaganTauii 4O BUHUKHEHHA Jpyrol
CUTHaNbHOI CUCTEMU

Hpyra cursajibpHa cucTeMa He BUHUKJIA MUT-
TEBO BHACIIZIOK AKOiCh MakpomyTamii. Ii mosasi
epeayBaJio YTBOPEHHA yV IPeIKiB JIOIWHU ITiJ01
HUSKHU IpeajanTalliii, 1o 3’ ABIaInuca IK Y HeB-
HUX CHCTeMax OpraHiB, Tak i B 0co0JIMBOCTAX
(dyHKITiOHyBaHHS BUIIOI HEPBOBOI AisnbHOCTI. I1o-
TPiOHi 1T CTBOPEHHSA APYTOl CUTHAJIBHOI CUCTEMU
mopgooriuni mpeaganTarii BigOyauca HacaMmire-
pen y muxajbHiil cucteMi. Bouu Oysu moB’s3aHi
3 ocobsmBocTaAMu OymoBu roprami (maa. 10.1).
¥V Hiif posraliioBaHi TOJOCOBI 3B’ A3KH, AKi, BiIac-
He, i reHepyioTh 3BYyKHU. Lli 3B’a3KH 3’ ABUINCS
mie B JajeKkux npefkis mgroamau. Kpim Toro, nisa
MOXKJIMBOCTI PO3MOBJISATH BaKJIUBUM € PO3TAIILY-
BaHHsS caMol ropraHi. ¥ JIIOAWMHOMOAIOHMX MaBII
ropTaHb pO3TallloBaHA BUIIE, Hi¥K y JIIOJUHU.

Micue po3sTalyBaHHA
ros0CoBMX 3B'A30K

g'\ Tpaxea

Man. 10.1. bygosa ropTaHi nognHmn
[A€E MOXNMBICTb PO3MOBATU
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ITe smenITyEe pU3UK MOTPAILISHHA 19Ki B TUXaJIbHI
IUIAXYW Oix yac i1 KOBTaHHA, ajie CYTTEBO YTPYA-
HIOE MOYKJIMBOCTI MOBJIEHHS, Y TOMY YMCJIi 00-
MeXKye PyXU A3WKa, AKUH Bifirpae Ba:KJIUBY POJIb
Y BUMOBJISIHHI 06araThox 3BYKiB.

IIle onmiero mpeapmanraliiero A BUHUK-
HeHHA APYroi CUTHAJBLHOI cucTeMu O0yJo 36i1b-
IIeHHA PO3MipiB i yckIagHeHHs OyIOBM KOPU
TOJIOBHOTO MO3KY. lle mo3Bosmiio 3xificHIOBaTH
HabaraTo OiJbINI CKJIAaAHI HEepPBOBi mpolecu, AKi
BUABUJINCS IMOTPiOHMMEU i AJA poboTu Apyroi
curHainbHoi cucremu. Ha po3BUTOK MO3KY ic-
TOTHO BIJWBAJU i 3MiHE B OyZOoBi pPykK, AKi
YacTo 3aJIydajiicd A0 BUTOTOBJIEHHSA 3HAPALb
mparti, 1o moTpedyBaJio CYTTEBOTO YCKJIATHEH-
HA IIPOIleciB BUINOI HEPBOBOI MisAJIBHOCTI.

IIle ogHMM HacCJiAKOM BUTOTOBJIEHHS 3HA-
pAnb mpaii crajo 306iabIIeHHA 00°eMy pobo-
yoi (abo omepaTwWBHOI) maM’fATi y OpenkiB Jio-
puau. CydacHa JIIOIWHA B CEPEIHBOMY MOXKe
OMHOYACHO BiacTe)xkyBaTu (200 KOHTPOJIOBATH)
ciMm 00’eKTiB, a MIMMIIaH3e — TiJBKM JBa a00
Tpu. 174 BUTOTOBJIEHHA HABiTHh HAWUIIPOCTIIITIX
3HapALb IIOTPiOHO BiACTeKyBaTH AK MiHIMyM
Tpu 00’€KTM — O06’€KT, AKUH 00poO0IsAETHCS,
iHCTpyMeHT i PyKy, Aka Tpumae o6’ext. Tomy
y IpeAKiB JoAWHU 00’€M OmepaTHUBHOI mam’ ATi
30isbmryBaBcedA. 1le BuABMIIOCA HaA3BUYANWHO aK-
TyaJbHUM IJI POOOTH APYyToi CUTHAJIBHOI CHCTe-
Mu, 60 3 MasuM 06’€MOM OIlepATHUBHOI mam’ATi
HEMOKJINBO CKJIAJATU AOBIi peueHHHA.

EBontouia gpyroi cMrHanbHoOI cCucTemm

EBostorniss 1pyroi curHajibHOl cCUCTEMU TPU-
Bajsia ny:xke moBro. OcHoBHUM (haKTOpPOM, SKUI
CTUMYJIIOBAB il yTBOpeHHs, OyJia ajgamTalid
TpeAKiB JIIOAWHU A0 JKUTTS B YMOBaX CaBaHU.
IcHyBaHHA mpUMAaTiB y TAaKUX yMOBaxX ILJIKOM
MOMKJIMBE, 1 1O KUTTA B Hill ajanTyBajucsa He
TiTBKU IPEACTABHUKMN TOMiHiZm, aje ii cobakxo-
roJioBi MaBOm (maBiaHM, reJiagu TOIIO).

CaBaHa € MicieMm i3 BeJIHMKOIO KiJbKicTio
¥ pisHOMAaHITHICTIO XapyoOBUX PECypcCiB, ajie BOHA
Mae i meBHi ocobsimBocTi. Ilepir 3a Bce ixka He
30cepemsKeHa B OSHOMY Micii, TomMy 3amis ii
TOMIYKiB HeoOXimMHO MWOCTifiHO mepemimaTucs.
Kpim Toro, y caBaHi BMKWBAaJM JIUIIIE Ti BUAU,



3oHa bpoka
3oHa BepHike

Man. 10.2. Y Kopi MO3Ky NIOAUHN € 30HW,
AKi BigNOBiAaloTb 3a MOBY

AKi aganTyBaauca g0 BceigHocTi. CKRaIagHi yMoBHU
icHyBaHHA PO3BUBAJU 3JATHICTHL OO aHAJiTHY-
HOTO MUCJIEHHS, YMiHHA CIIiBCTABJIATH (paKTu
i poOuTH BHUCHOBKH.

JKuTTsa B caBaHi ycKJIagHIOBaJIOCS HasIBHIiC-
TIO BEJIMKOTO YMCJIa XMKAKiB. 3aXUCTUTUC BiJ
HUX OPUMATH MOIJIM TiJIBKU y CKJAAi T'PyIIH.
Tomy mig yac agamnTamii 1o }KUTTA B caBaHi 0yJIo
BeJIMKUM 3HAUEHHS COIliaJbHOI CTPYKTYpPU I'pyn
npumariB. COiJIKyBaHHA Mi’K 0cOOMHAMU B I'PY-
mi morpebyBasio OiibIill epeKTHUBHOI KOMYHIiKa-
mii, TOMy BUHHUKAJIU i 3aKPiMJIIOBAJINCA CUCTEMU
CUTHAJIIB ITPO HebGe3IeKy, B3a€MOJOIIOMOTYy, Ha-
ABHicTH I3Ki ToIo.

@DopMyBaHHA APYroi CHUTHAJIBHOI CHUCTEMU
He OyJIO HACJiJKOM JIHIIle T€eHEeTHYHMUX MYTAIliil.
Cami 1o cobi BOHM CTBOPIOBAJU TiJIBKU MOJKJIU-
BiCTh A/ (hopMyBaHHA KOMYHIKaTUBHUX 3B’ A3KiB
Ta COIliaJbHUX B3aeMomiii. Bimbip imroB He Ha
piBHiI OKpeMux ocobmH, a Ha piBHi rpym. fAxa
rpymna Maja Kpaimly KOMYHiKalliio, Ta ¥ oTpumy-
BaJIa IepeBaru B iCHYIOUMX YMOBaX JKUTTA. Xoda
MOopdOJIOTiUHI 3MiHM BiirpaBajau BasKJINUBY POJIb.
Tak, ogHi€I0 3 BAXKJIMBUX afallTalliii, IOTPiOHUX
IJIs1 BUHUKHEHHS IPYroi CUTHAJIBbHOI CHCTEMH,
crayio )OPMYyBaHHA B KOPi T'OJIOBHOTO MO3KY JIIO-
IVHW OBOX BAXKJIMBUX 30H — Bpoxa i Bepuike

0 KnioyoBga iges

D®opmyBaHHA ApYyroi CUrHanbHOI CMCTEMU Y Npef-
KiB NIIOAMHMN CTaJI0 MOXITMBUM 3aBAAKN HAaABHOCTI
HU3KM MpeafjanTauiin y O6ynoBi AeAKUX CUCTEM
OpraHiB Ta 0COGMMBOCTAX Mepebiry npouecis
BULLOT HEepBOBOI AianbHOCTI. BoHo BigbyBanoca
B ymMoBax adpuKaHCbKOI caBaHW i CTano ofHi€t
3 TONOBHMX ajanTauiin 4o LbOro cepefoBuLla
iCHyBaHHA.

Teva 6. Apantauii 333 S

Man. 10.3. BUHVKHEHHA NNCEMHOCTI CYTTEBO BMJIMHYNO
Ha PO3BWTOK CyCMinbCTBa

(mazn. 10.2). 3oma Bpoka simmosizmae 3a BigTBO-
PeHHA MOBU, a 30HA BepHike — 3a ii po3ymiHHA.

[pyra cnrHanbHa cnctema Ta po3BUTOK
CyCninbCTBa

Hpyra curHajpHa CUCTEMAa iCTOTHO BILJIU-
HyJla Ha PO3BUTOK CYCHIijJbcTBa. 3aBAAKU it
CYTTEBO 3MiHMBCA MeXaHi3M HaKOIMWYEHHSA Ta
nepegaui indopmarii mMik mokosimHAMHU. g
IIBOTO B)Ke He OyJio MOTpiOHe 3aKpimieHHS iH-
dopmanii B remomi. Ii mosxkHa 6ysi0 mepexasa-
TH MUJIAXOM HABYAHHA. 3BUYANHO, Yy TBapUH
TaKO’K iCHye HaBUaHHS HAIIAAKiB. AJie apyra
cuUrHajbHa CHCTEMa [TO3BOJISE IIe POOUTH OIOo-
cepemIKoBaHO, Hamaouu iH(popMAIlilo 3 pPisHUX
mxepesa. Kpim Toro, o6’emm indopmarii, axa
nepefaeThCcAd 3a AOIMOMOTIOI0 APYrol CUTHAJIbHOL
cucTeMu, Ha KiJTbKa MOPAAKIB OimbITi.

BaxxiuBuM eTamoM y PO3BBUTKY JIOACHKO-
0 CYCHiJIbCTBA CTAJI0 BUHUKHEHHS IINCEMHOCTI
(mam. 10.3), 110 1a10 MOMKJINBICTH OOMiHIOBATH-
cs imdopmariiero JoaaM, IKi HaBiTh He 6auMIn
OIVH OLHOr'0. BijbII TOro, IMCLMEHHICTD 3a0€3-
meumnja nepemauy imopmaliii Mizx JrogpMu, AKi
JKUJIM B pisHUE dac.

PozBuTok npyroi curmasbHOI cucTteMu [0-
3BOJIUB JTOCATTU OijbIrol cmermiasisarii i gude-
penmiaiii cycmismberBa. BiH cTaB migrpyHTam
IJIs1 CTBOPEHHS HAYKW i MHCTeITBa, AKi 3yMo-
BUJIN 30i/JIbIIIeHHA TEMIIiB PO3BUTKY JIOICTBA
i poscesieHHsA JIIOAEl IO BCifl ILJTaHETi.

e3anMTaHHﬂ Ta 3aBJaHHA

1. Yomy B HOBOHapoAXeHMX fAiTell ropTaHb po3Ta-
WwoBaHa BuLe, HiX Y pgopocnux? 2. Aki dakTopu, Kpim
iCHYBaHHA XWXKaKiB, MOMM BMJNHYTM Ha 3MiUHEHHA
coujianbHKX 3B'A3KIB y NPUMATIB, L0 NepenLun fO XuT-
TA B ymoBax caBaHu? 3. Ha KOHKpeTHOMY npwuKnagi
MOACHITb, AK ApPyra CUrHajbHa cucTema BMMHYNa Ha
PO3BUTOK MEBHOrO CyCMifibCTBa.
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Tema 6. AganTauii

§ 11. NoagpasnusicTb i NPUCTOCYBaHHA A0 YMOB cepefoBuLla

0 [omipkynTe

Yomy B pi3HUX cepepoBuLiax iCHYBaHHA Y TBapuH
NPOBiAHY PONb BifirpatoTb Pi3Hi CEHCOPHI
cuctemn?

é 3raganTe

o ApanTauia » CepepoBuue

o CeHCOpHi cuctemun « [logpasnueictb

ApanTmBHe 3HAYEHHA nop,pasnmsocﬂ

3maTHICTh CIIPUITMATH IIOAPA3HEeHHS € OJHIEI0
3 HaWBaKJIMBIIINX aJamnTalliil ;KUBUX OpTraHidMiB
o cepenoBuina icHyBaHHs. CIpUAHATTSA IOIPas-
HeHb HAJa€ OpraHisMy imgopMailriio mpo CIpusAT-
JuBi Micia mepeOyBaHHA, MOKJINBY HEOE3IeKy,
IoKepeJsia JKUBJIEHHA, HAaABHICTh ITapTHEPIB s
PO3MHOKEHHS TOIIIO.

Ha mporiec cipuifinaTTs moapasHeHb opra-
HisMaM1 3aBKIM BILJINBAJa BeIMKAa KiJbKiCcTb
darTopiB. Haibinbir BasKJIMBUMHU cepes HUX
OyJIM BJIACTUBOCTI cepeqoBUIIA iCHYBaHHS, 0CO0-
JIMBOCTi CIIOCOOY JKUTTS BUAY i HAABHICTHL THUX
Uy iHIMUX YYTIUBUX CTPYKTYP, OTPUMAHUX BiJ
npenkis. CopaBa B ToMYy, IO HigKa HOBA CTPYK-
Typa (y ToOMy 4ucJIi ¥ moB’sizaHa 31 cOpUAHAT-
TSAM IIOAPa3HEHb) He 3 ABJSIETHCSI B €BOJIIOIIL
MHUTTEBO. BOHA 3aBKIM BUHUKAE 3i CTPYKTYP,
YTBOPEHUX HpeJKaMU OPraHidaMy Ha IIomepemHix
eramnax eBoJioILii. I Bim ocobauBoCTel CIPUHAHAT-
TS MOAPa3HeHb IIPeIKaMU 3aJIe;KaTh IIOTeHITIHHL
MOJKJIMBOCT1 OPraHiB YyTTA HaIlaAKiB.

Po3BMTOK NOApa3nmMBoOCTi Ta cnocobum
XKUTTA OpraHi3mis

Po03BUTOK MMOAPAa3JIMBOCTI TiCHO IOB’sI3aHUI
3i crmocoboM KUTTA oprauiamiB. s opranismis,
AKi BeIyTh MAJOPYXOMUU CIIOCiO sKUTTSA, IITBUI-
KicTb pearyBaHHS Ha IIOJPA3HUKU He Ma€ TAKOTO
BeJIUKOTro 3HaueHHA. CepeoBUIlle HABKOJIO HUX
3a3BUUall € 7oBoi cTabinpuuM. e foOpe BuAHO
Ha OPUKJIAAl KBiTKOBUX POCJHH, AKi OiabIry
YaCTUHY KHUTTEBOTO IIUKJY PO3TAIIOBAHI Ha Of-
HOMY MicCI[i I aKTHBHO IEePeMIiIlyIOThCA Yy IPO-
cTopi TibKM HA cTanil MOMMPEeHHSA HACiHHA.
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Y cupsaunx abo BiIBHO Apeddyrouux y cKJa-
Ii TIJIaHKTOHY TBAapPWH BUMOTHU O CIIPUNHATTS
moApasHeHb TeXK He Oy’Ke BHCOKi, xoua i 0iib-
m1i, HisK y pociamH. Amxke iM Ie JOBOAUTHCS
3a0e3meuyBaTH BJIACHE KUBJeHHs. IIpore Takuit
cmocib KUTTA HPUMYIINYE OUIKyBaTH Hil0 II0O-
IPasHUKIB 3 yCiX O0KiB IpHOJIM3HO 3 OJHAKOBOIO
mimoBipHicTIo. CamMe TOMY B IIUX TBapUH TakK IIO-
mIpeHa pagiajbHa CUMeTpid Tija, a perenTopu
pos3TalIoBaHi PiBHOMIPHO IO BCBOMY TiJy.

Ti TBapuHU, AKiI BeAYyTH AOCTATHBO PYXJIV-
BUH cIoci6 KUTTA, 3a3BUUall MAlOTh ABOOIUHY
cuMeTpiro Tisa. IxHi opranu uyTTs posraimoBaHi
ImepeBaskHO Ha roJjioBi abo B mepemHiil yacTuHi
Tija. Take posMmiiieHHs € HANOIILIIT BUTigHUM,
00 caMe IepeaHsA YacTHHA Tija Haiiyacrilie mep-
11010 3a3Hae [Mil ImoapasHUKA.

Ane i cepen PyXJMBUX TBapuH PO3BUTOK
CEHCOPHUX CHUCTEM MOJKEe CYTTEBO PiBHHUTHCS.
Tak, XMIKaKU, AKi IIOJIOIOTh Ha aKTUBHY 3[0-
0uy, IO IMIBUAKO PYXa€ThCA B yMOBaX TapHO-
ro OCBiTJIEHHSI, MAlOTh H00pe PO3BMHEHUIH 3ip.
A TuM, XTO MHOJII0E HA MAaJIOPYXJUBY 3m00MY
y MyTHi#l Boai abo B Miciigax, me mMaJio CBiTJa,
IicTaJmcsa MajJeHbKi oui ¥ morauuii 3ip, ajie my:xe
rapHa JOTHUKOBAa ceHcOpHa cucreMma (mas. 11.1).

CeHCOpHi cnctemun Ta yMOBW iCHYBaHHA

Ko:xue cepemoBuilie Mae MpuTaMaHHi TIIBKYT
MOMY BJIACTHUBOCTIi, AKi 3yMOBJIIOIOTh BasKJINBICTH
TOTO UM iHIIIOTO MOAPA3HUKA JJIA OTPUMAHHA iH-
(dopmariii mpo moxii, 1o BigOyBaOTHCA HABKOJIO.
YV nasemmuo-nogimpanomy cepedosuuyi HaOiIbII

Man. 11.1. OpraHu 30py y TBapuH, AKi NONIOTb
Ha ManopyxnvBy 3a06uy (nnaHapis) Ta Ha 3p06my,
AKa WBUAKO pyXaeTbcs (6abka)
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Man. 11.2. OpraHi3mu, AKi BUKOPVCTOBYIOTb €NEKTPUYHY CEHCOPHY CUCTEMY: KauKOA3boOb, CKaT, THaTOHeM (HiNIbCbKUN CIIOHNK)

e()eKTUBHUM IIOJPA3HUKOM € CBiT/IO, 60 BOHO
JIETKO TOMIMPIOETHCA Ha BEJUKI BimcTaHi i1 3a-
Oesmeuye opraHism imdopmailrieio Ipo Hebe3merky
i myxepesa xapuyBaHHsA. ToMy HazeMHiI TBapUHU
YyacTo MaloThb Ao0puii 3ip. AJie Ile CTOCYEThCS
HacaMIiepen THUX, XTO BeJe NeHHUI CIIOCiO »KuT-
Ts1. TUM, XTO € aKTUBHUM YHOUi, CBiTJIO He Iy:Ke
monomarae. s Hux Oiybille 3HAUEHHS MAalOTh
immi cencopHi cucremu. Tak, KakaHu € 3aB34-
TUMMN HIYHUMHM XW)KaKaMHU, AKi IOJIOIOTH Ha
JiTaoumx KoMax. Y HUX OCHOBHOIO CEHCOPHOIO
cucTeMOI0 crasia cayxoBa. Came BOHa JTO3BOJIAE
KasKaHaM aKTHUBHO IIOJIIOBATH, BUKOPUCTOBYIOUN
PO3BUHEHY 3JATHICTH OO €XOJIOKAIlii.

JJIg AMKOTOJIOBUX 3Mili 30poBa ceHCOpHAa
CHCTeMa TaKO0X He OCHOBHA. IXHBOIO 3[006MUTIO
€ Ha3eMHi I'PM3YHHU, i A HOJIOBAHHSI HA HUX
BOHIU BUKOPHUCTOBYIOTDH iHIIy CEHCOPHY CHUCTEMY.
Ile TepmopeniennTopu, 37aTHI cripuiimatu iHgpa-
uyepBOHiI mpomeHi. A TOJIIOBaHHS Ha TEILIO-
KPOBHMX TIPHU3YHIB TaKa cucTeMa HaNHOiIbIII
e(peKTHUBHA, 00 MO3BOJIAE JIETKO iX 3HAXOIUTHU
y TpaBi # JicoBi#i mimcTmiIi.

YMOBU icHYBaHHA y B800HOMY cepedosuulii
He OysKe CIPUATJIUBI AJId HOMIMPEHHS CBiTJAa.
Tomy He OWBHO, IO 30POBiI CHCTEMH BOJHUX
opraHisMiB yacTo He Ayske moOpe po3BUHEHi. A B
MENIKAaHIiB BeJIUKUX IJIMOWH, Je CBiTJa HeMae,
BOHM 3a3BHUYai B3araJji BiICyTHi.

Haii6inbm epeKTUBHUMY CHCTeMaMU CITPMIi-
HATTA IIOApPa3sHEeHb Y BOAHOMY CEPEeIOBHII € Ti,

KntouoBa iges

30aTHICTb CNpuMaTU NOApPasHEHHA € OfHiEl
3 TOJIOBHMX afjanTauin opraHiamiB Ao ymoB
XuUTT. OCoBNMBOCTI CNPUNHATTA MoApPa3HEHDb
i pomiHyBaHHA Tiei abo iHWOI ceHCopHOI cuc-
TEMM Y KOHKPETHOro BuAYy 3yMOBJIEHE WMOro
cepepoBuLLEM iCHYBaHHA, CMOCOHOM XUTTA i no-
nepeaHbOl0 €BONIOLINHOI iICTOPIEI0 PO3BUTKY.

AKi crmpuiiMaloTh KOJUBAHHA cepemoBuirna (biuna
JiHig pub, Opraum cayXy BOAHUX CCABIIIB TOIII0).
Taxoxx 6araTo BaxkJIMBOI iH(popMaIlii Moxxe Han-
XOIUTHU Yepe3 HIOXOBY CEHCOpPHY cucteMmy. BoHa,
HaIPUKJIaZ, Ay:Ke PO3BHUHEHA B aKyJ, 6araThbox
KicTKOBuUX pu0 Ta WIEHHCTOHOTMX. A s THUX,
XTO IIIYKAa€ 3400MY Ha JHi, YaCTO HaNBAKJINBIIIIO0
cTae JOTWMKOBA CEHCOPHA cucTeMa (XMKi Kijbpuac-
Ti UepBU, AeAKi MOJIIOCKHY i YIEHHCTOHOTI TOIIIO0).

IHikaBoro agamraliiero IJad MOIIYKY I1xKi
B YMOBaXxX HU3LKOI e(peKTHUBHOCTI OopraHiB 30py
€ BUKOPHUCTAHHS eJIeKTpopernenTopiB. UyTausi
€JIEKTPOPEIENTOPHI OPraHy aKTUBHO BUKOPHUCTO-
BYIOTh aKyJiu i ckatu. CKaTu B3araji He MOMKYThb
0e3 HHUX 00XomUTHCSA, 00 IXHilI pPOT po3TAaIIo-
BaHMHM Ha HMKHIH cTOpoHi Tina, a oui — Ha
BEPXHill, 1 6aunTH CBOIO 3J001Y BOHU HE MOYKYTh
HaBiTh TeopeTwuHOo. IIpemcTaBHMKOM CCaBIIiB,
3TaTHUM aKTUBHO BUKOPHCTOBYBAaTHU €JEKTPO-
peremniiiro, € Kaukon3nob (Manx. 11.2). Came 3a-
BASAKU €JeKTPOPENENTOPAM BiH MOYKe 3HAXOAUTHI
3M00MY HaA OHI BomoiiM, Je IIyKae cobi iiKy.

CyTTeBO BIJIMBA€E€ Ha OCOOJHBOCTI CIIpuUii-
HATTS TOAPAsHEHHA i r'pynmose cepedosguuye.
Hs #1070 MEIIKAaHIiB CBiTJIO IPAKTUYHO HE Ma€
3HaueHHA. ToMy oui B HMX YacTo BigcyTHi abo
CUJBHO peayKoBaHi (KpiT, ciaimak Tomro). Haii-
OisbIlle 3HAYEHHSA B I[HOMY CEPEJOBUIII MAalOTh
opraHu, AKi cupuiiMaloTh KOJUBaHHA Ta Bibpa-
ii (cayx, JOTHKOBA cucTeMa) i 3amaxu (HIOX0Ba
cucreMa).

3anuTaHHA Ta 3aBAaHHA

1. Ha npwvknagi coB noscHiTb, AK 0CO6NUBOCTI No-
LPa3NMBOCTI UMX TBApWH MOB'si3aHi 3i CNOCOOGOM XWT-
TA HIYHOrO NiTaloyoro xmxaka. 2. flK, Ha Bawy AYMKY,
0CO6NMBOCTI PO3BUTKY CEHCOPHUX cucTeM AenbdiHa
nos’A3aHi 3 ymoBamMu MOro iCHyBaHHA Ta CMOCO6OM
xuntTAa? 3. YoMy BUKOPUCTaHHA eNleKTPUYHOT CEHCOPHOT
cucTeMu MolivpeHe cepef BOAHUX OpraHismis?
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§ 12. NoapasnuBicTb Y B3aEMOAIAX XXUBUX OpraHiamis

0 [omipkynTe

Y puci 3ip 6IHOKYNApHWIA, ane none 30py He Ayxe
lwmpoke. Y 3anuiB, Ha AKUX MOJIIOIOTb PWUCi, 3ip

He GiHOKYNApPHWI, ane nose 30py AOCTaTHbO
wupoke. Yomy icHye Taka pisHnuA?

Q 3raganTe

* Bug

» BHyTpiwHbOBMAOBI B3aemogii
» ®opmu B3aemogii BngiB

« EkonoriyHa Hiwa

MNoppa3nmeicTb y BHYTPILLHbOBUOOBUX
B3aEMOAiAX

IlogpasnuBicThk Bifirpae BaKJIUBY POJIb
y B3aeMomisix opraHismis. Boma Bu3Hauae xa-
paKTep Ta pe3yJabTaTH B3aEMOXii AK Ha BHY-
TPiIlTHLOBUIOBOMY PiBHi, Tak i Ha piBHI Mix-
BUJOBUX B3a€MOBIJHOCHUH B €KOCHCTEMAax.

Ha BHyTpimIHBOBHUIOBOMY PiBHI 3JaTHIiCTh
pearyBaTu Ha IIOAPA3HEHHS € BaKJUBOIO IIiJT
yac BU3HAUEHHs IapTHepa AJd PO3MHOKEHH,
B3aeMOJii 0cCOOMH Pi3HUX MOKOJIiHb, BU3HAUEHHS
MicIlsT TBapMHM B COIiaJIbHiNI iepapxii, KOHKY-
peHIIil 3a pecypcH.

Bubip mapTHepa /s PO3MHOMKEHHS € Ba)-
JuBUM (aKTOPOM eBOJIOIifiHOro ycmixy. AHa-
Jiz indopmarii, AKa HAOZXOAUTH 3a TOIIOMOTOIO
CEeHCOPHUX CHCTEM, A03BOJISIE TBAPUHI BUOpATHU
HaMOiIBII onTHMAaJbHOro mapruepa. Came Tak,
HAIIPpUKJIAL, OOMPAIOTh HapTHEPa CAMKH COJIOB’ .
Bouu ominooTh cHiB camIisg, AKWHA TaKUM Yu-
HOM IIO3HAYa€ CBOIO TEPUTOPi0, Bim posmipy
i arocTi gKOi 3ayMe:KuTh ehpeKTUBHICTL BUIOLO-
BYBaHHsA IITAIIEHAT.

Bsaemogmia ocoOuH pisHUX IMOKOJIHD € TyiKe
Ba'KJIMBOIO NJI TBApWH, AKi IepemaioTh CBil
JOCBi HamIaAKaM IILJISIXOM HaBUaHHA. Taka
MOJeJb MOBEIiHKHU IIOIIMPeHa cepel CCaBIIiB.
CupuiiaaTTa iH@opMariii Bifg cTapIIoro IoKo-
JiHHA OO03BOJIAE€ TUTUHYATAM THUTPiB, BOBKIB,
CJIOHiB, MAaBII Ta iHIIWX BUJIiB CYTTEBO MIiaABU-
IIyBaTH CBOI INMaHcu Ha Bm:KuBaHHA. IloTpeba
B edeKTuBHiNI mepemaui imdopmarii mixk mo-
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KOJIIHHAMHM CcTajla OAHI€I0 3 NPUYUH PO3BUTKY
IPYroi CUTHAJBHOI CUCTEeMHU B JIIOAWHU.

[ TBapuH, AKi yTBOPIOIOTH CKJIAIHI COITi-
aJIbHI yIrpynoBaHHsA, BUSHAUEHHS MicIld B iepap-
xil rpynm € HarajJbHOIO mOTpeboro. [y IbOTO
BUKOPUCTOBYETHCA 0araTo pisHMUX CIIOCO0iB — Bi
mpocToi GifiKM o CKJIagHUX (OPM B3aEMOMiM MiK
OKPEMUMM yTIPYIOBAaHHAMU OCOOMH y CKJIaZi Be-
JuKoi rpynu. AJie Bci BOHM MOMKJIUBI TiILKU 3a-
BOAKU iH(MopMaIii, AsKa HaIXOAUTh O MO3KY 3a
JIOTIOMOT0OI0 CEHCOPHUX cucteM. TBapmHamMu, AJs
AKUX TaKa B3aEMOZiA Ay'Ke BasKJINBa, € rOJyowu,
JIeBU, TaBiaHW, IIIMMIIaH3€, CJIOHU TOIIIO.

Koukypennia mixxk TBapmHaMu 3a pecypcu
He cTocyeThcs TiabKm ixKi. Ilo pecypciB Bin-
HOCATH i MiclaA Bomomoro, i MiciaA, mpuaaTHi
I POSMHOMKEHHSA, 1 YKPUTTA Bi Herogm Ta
XMKaKiB. 3a3Buuail Ha TepUTOPil IPOKMBAHHS
HeBHOI momyJaAIii BUAy majeKo He BCi pecypcu
€ B mocTtaTHi#M KinbkocTi. Tomy Misk ocobumamu
BUYy BUHUKAa€E KOHKypeHid. g ycnixy B KOH-
KYPeHTHill 60poTHOi TBapmHA MOBMHHA a00 paHi-
I1e 3HAWTH MOTPiOHUI pecypc, abo Kpaiie ioro
3axuInatu. B 000X BUOaAKaxX YCIiX 3HAUHOIO
Mipoo 3aJIe;KUTh Bil epeKTUBHOCTI poOOTH CEeH-
COPHUX CHCTEeM OpraHisMy i #oro 3maTHOCTi IO
COPUUHATTA MOAPA3HEHb.

MNoapasnueicTb Yy MiXKBNOOBUX
B3aEMOJiAX

Y MiKBUZOBUX B3aEMOJifAX IIOAPa3JIMBiCTH
€ BajKJMBOIO AJdA 6araTbox (POpM B3aEMOBiJTHO-
CUH: KOHKYpPeHIIil, XW’KalTBa, HapasuTU3My,
MyTyaisMmy, KomMeHcaaiamy Toiro. KoHKypeHT-
Ha B3aEMOJid Ha MiKBUJOBOMY PiBHi cXo’Ka Ha
BHYTPIIIHLOBUAOBY. ¥ IILOMY BUIIAAKY edek-
TUBHICTH POOOTH CEHCOPHUX CHUCTEM TaKOMXK
BIJIMBAE Ha MIBUAKICTb 3HAXOIKEHHS Ta BU-
KOpPUCTaHHS PecypciB.

HysKe CUIBHO 3MaTHICTH 10 CIPUNHSATTS II0-
Ipa3HeHb BILJIMBAE€ HAa B3a€MOBIIHOCUHU BUIIiB
y CHCTEeMi XMKaK — JKepTBa. ¥ IIifi B3aemoxii
camMe pobOTa CEHCOPHUX CHUCTEM BH3HAUa€ INaH-
CU XWJ)KaKa BIIiNMAaT! JKEePTBY 1 MIAHCHU KePTBU
BTEKTHU BiJ XmiKaka.

YacTo 0coOMHU BUAY, HA AKUH IIOJIOIOTh XU-
JKaKM, B3a€MOJIIOTH MisK Cc000I0 I/ OLiIBIIIOro
ycuixy y BUSBJIEHHI Ta 3axXuCTi Bij xmxKakis. Tax,



Yy KOJIOHiAX I'PU3YHIB 3a3BUYail omHa abo KiJIbKa
OCOOUH CIIOCTEPITAIOTh 34 XMMKAKAMU, AKi MOKYTH
Ha Hux Hanactu (Maja. 12.1). Ile cyTTeBO 3HMIKYE
PU3BHMK CTAaTU YKEPTBOIO XM:KaKa IJIs BCiX 0COOMH.

Ane XMKaKM TaKOMK 3aCTOCOBYIOTH B3a€EMO-
Iil0 Ta B3aE€MOIIIATPUMKY MiJi Yac ITOJIOBaHHA,
10 MigBUIIYE IXHi IMTaHCH HA OTPUMAHHSA JKepT-
BU. ¥ TaKH# cIoci® mOJII0I0OTh BOBKHU, JIEBU Ta
adpuKaHChbKi fuKi cobaku. Came TaK IIOJIOBAIN
i Jroou IO TOTrO, AK IEPEeHIIN M0 CiIbChKOTOC-
MOAapPChKOT0 BUPOOHUIITBA IIPOJOBOJILCTBA.

Y BuUImagKy KOMeHCAJi3My Ta MYTyajaidmMy
B3a€EMO/IisI 6e3 y4acTi CEHCOPHUX CUCTEM y3araJi
HeMOXKJmBa. Buam, sKi B3a€EMOIilOTH, MOMKYThb
3HAWTU OAUH OJHOIO TiJIbKHM 34 JOIOMOTI'OIO CEH-
copHHUX cucTeM. [I1a BUAIB i3 MyTyaaicCTUUHUMU
BijHOCMHAMM Iie IMUTAHHS JKUTTS i cmepri, 00
HOOIWHIIL ITi BUAW BUIKHUTU HE 3MOKYTh.

¥V mapaswuTiB cuTyalis € pisHOO AJIA PisHUX
BuUAiB. [IJid TMX, AKi MOTPamJsioOTh B OpTraHisMm
xXasdAiHa 3 JOIOMOTOI0 IIEePEHOCHUKIiB (IK MaJis-
piliHMi maa3Mogill, AKOro IepeHOCUTh KoMap),
poboTa CEeHCOPHMUX CHCTEM He Mae 3HaueHH.
A pna Tux mapasuTiB, AKI aKTUBHO ITYKAIOTh
JKepTBY (HAIIPUKJIAM, KJIOMIiB), YYTJINBI CEHCOPHI
CHCTEMH € 3all0OPYKOI0 yCIIixy, 00 6e3 HuX BOHU
He 3MOKYTh 3HAWUTH CBOIO JKEPTBY.

3HaueHHA NoApPa3IMBOCTI
A9 eKOCUCTeM

Hna exocucTeM mHOApPas3IMBICTH Ma€ BeJIU-
Ke 3HaYeHHA B opranHisamii BHYTPIiIIHBOBUIO-
BUX 1 MikBHUZoOBHMX B3aeMofiii. Bim smaTrHOCTI
IO CHPUUHATTA IIOAPA3HEHb UYACTO 3AJIEKUTD
CTaH IIOIMYJAIIA OKPEeMUX BUIIB, AKi BXOIATH
IO CKJIAZy €KOCUCTEMMH.

Kpim Toro, ekocucrema i cama € Giojoriu-
HOI0 cucTtemoio. ToMy ImoApas3InBiCTL € OAHiEIO
3 ii BmactuBocteii. Ha mito TmxX um iHMIUX IIO-
IPa3HUKIiB eKocucTeMa MOXKe pearyBaTH, 3Mi-
HIOIOUM CITiBBiJHOIIIeHHSA OCOOMH PiBHUX BHUIIB,
HepPepos3MONiIAI0UYN eKOJIOTiuHI Hilli BUMepJIux
BUAIB MixK iHmuMu, mepeOymoByouu Tpodiuni
3B’A3KM Ta KPYroobir OKpeMUX PEeUOBUH.

0 Kniouosa ines

MNMoppasnuBicTb Bigirpae BaXvBy posib AK Y BHY-
TPILUHbOBMAOBUX, TaK i B M>KBUOOBMX B3aEMOAIAX
XMBUX OpraHiami. BoHa € ogHum i3 dakTopis,
AKUIN BMNJIMBA€E Ha ekocnctemn. Cami ekocmctemum
TaKoX € OIiONIOTiYHMMK cMcTEMaMK, i Nogpasnu-
BiCTb — OfIHa 3 iXHiX B/IACTUBOCTEN.
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Man. 12.1. CTopoXKOBi 0COOUHY, fIKi CTEXATb 3a XMKaKamu,
TPannAwTbCA B rpynax rpusyHis (6abak), xuxakis (cypmkar)
i KonNUTHNUX (3ebpa)

@ MpakTyHa poboTa

MogpgenioBaHHA ¢isionoriuHmx i noBegiHKOBUX
peakuiin opraHismiB Ha nogpasHuku, cpop-
MOBaHi iHWMMN opraHi3aMamun ekocucremvi

(y BUrnapi posropHyTuX inloCcTpoBaHNX cxem)

1. BubepiTb opraHi3m, anA sAkoro Bu bGyaete ckna-
[aTN CXeMun peakuin.

2. Cknagitb cxemy @i3ionoriyHmx i NoBegiHKOBUX
peakLiln 0cobrHU 06paHOro BULY Ha MoapasHu-
Kun, cbopmoBaHi: a) ocobrHamm cBoro Bugy (sKi
BiQPI3HAIOTbCA 3a CTaTTIO, BiKOM UM CoUianibHUM
CTaHoBMLEM Yy rpyni); 6) ocobrHamu iHWoro Buay
(AKMI € pNa obpaHOro BMAY XMKAKOM, KOHKYpPEH-
TOM YN MYTYanicTom).

3. ChopmynionTe BUCHOBKM.

e3aﬂMTaHHﬂ Ta 3aBLAHHA

1. Ha npuknagi ropobus MOACHITb, fKe 3HauYeHHsA
Ma€ noapasnmBiCTb ANA iCHyBaHHA opraHismy. 2. Yomy
nepegava AOCBiAy Halwagkam HanpAMy MaeE nepesaruv
HaZ nepepayeto iHpopMaLllii, AKa 36epiraeTbca B reHOMI?
3. Bubepitb ofHY 3 eKoCcucTemM BaLIOrO perioHy i Ha
KOHKPETHVX NPUKNaAax NoKaxiTb, AK Ha il CTaH BNNBAE
NOJPa3sNUBICTb KUBUX OPraHi3miB.

27



Tema 6. AganTauii

§ 13. Pyx y xuBiii npupogai

0 [omipkynTe

YuMm Bigpi3HAETbCA PYXIMBICTb XKMBUX Ta HEXKMBUX
o6'ekTiB?

Q 3raganTe

o KnitnHHI opraHenn
o Cuctemu opraHis
o O6bMiH peyoBuH

Pyx AK BNaCTUBICTb »KNBOIO

Pyx — 11e 3MiHa mpOCTOPOBOTO PO3TAIITYBAHHSA
(isuuHOTrO Tija BiMHOCHO iHITMX TiJ a60 YaCTUHU
BpOTO Tija BigHOCHO iHIMMX yacTtwH. lle aBumie
CIIOCTEPITAETBCA Y IPUPOJL BCIOAU: PYXAIOTHCS
eJeMeHTapHiI YaCTUHKM Yy CKJIaZi aToMa, aTOMU
i MOJIEKYJIN ¥ CKJIAJIi PEUOBUHM, OBITPAHI 1 BOA-
Hi Macw, JsiiTocepHi IMTH, IJTAaHETH, 30Pi # ra-
JaKTUKU. PyxaroTbcs i 00’eKkTu TexHochepu. Ase
JIAIIEe B JKWBiA IPUPOAI MM cHOCTepiraeMo pyx,
mo € akmueHuM i uyinecnpamosanum. Ile o3ua-
vae, M0 00’€KT BUTpAUYae Ha TaKWi PyX BHY-
TPIIITHIO €HEPrilo i CKepoBye MOro Ha JOCATHEHHA
meBHOI MeTu. YTiM, IaCUBHUI, BUMAAKOBUI PyX
Y *KUBIfl IPUPOJI TEX TPAILIAETHCA: HATIPUKJIA,
KOJIX BU, CHITKHYBIINCH, IIAJAETE HA MTiIJIOTy.

DOyHKUiT pyxy
Pyx moTpiOHMI :KMBUM OpraHisMaMm JJid BU-
KOHaHHA HallpisHOMaHiTHiIMMX 3aBraHb. Ilepe-

CyYBaHHJ I[LJIOTO Tijla y IIPOCTOPi, TaK 3BaHAa JIO-
KOMOIIis, JO3BOJsE iM 3HAXOAUTU OITUMAJILHI
yMoBU AJsdA icHyBaHHs. Hampukian, xJjamimo-
MOHAJa 3aBAAKN TaKOMY PYXy IIepecyBaeTbCsd
y Kpallle OCBiTJIeHI AiJISHKM BOAOMMM, a aHTHU-
Jgomna — Ha Oiapmr GaraTti macosuina.

He meHII BasKJIMBOIO € i 3MaTHICTL JKMBUX
OpraHiaMiB 10 3MiHH B3a€MHOT0 PO3TAIIyBaAHHS
Ta (popMHU OKPEMUX YAaCTHH CBOTO Tijla. Pocmosi
pYyxXu POCIWH O03BOJAIOTHL IM HabyBaTH OITH-
MaJILHOT'O PO3TAIIyBaHHA y IpocTopi. Pyxu Kin-
uisox 0araTOKJITMHHUX TBapuH 3a0e3lIeuyioTh
BUKOHAHHA HUMM TaKWUX CKJATHUX ITOBEIiHKO-
BUX aKTiB, K moOymoBa I'Hi3m, ILIOOHI TaHIL,
mepenada COIlaJIbHUX CHUTHAJIB JKecTaMU i I1o-
3aMU. 3aBAAKU MAHINYAIMUBHIL OiaavHocmi,
TOOTO 3HATHOCTI IO CIIPSIMOBAHOTO IIepecyBaHHSA
i mepe6ymoBM 06’€KTiB HABKOJUIIIHLOTO CEpPemno-
BUIIA, JIIOJNHA CTBOPIOE i BUKOPUCTOBYE iHCTPY-
MeHTHU, Hocii iHdopmallii, 06’€KTH MUCTEITBA.

Pyx Ha pi3HMX piBHAX opraHi3auii

KNBOTO

Pyx mpossiisie cebe Ha KOXKHOMY PiBHIi opra-
Hizamil sxkmnBoro. Ha mosekynapHoMy piBHI BiH
IIPOCTEXKYETHCA B PoOOTI OiIKOBUX KOMILIEK-
ciB, 110 BUKOHYIOTh CHHTE3 yCiX KOMIIOHEHTIiB
KJiTUHU, 3a6e3MeuYyioTh TPAHCIOPT PEUYOBUH,
oJlep:KaHHA eHeprii ToIro.

Ha ximiTuaHOMY piBHI 3maTHICTH A0 PYyXY
NPOABJAIOTH UYMNCJEHHI opraHeam. 3aBAAKU
«KPOKYVIOUMM» OiJIKaM KiHe3uHam MeMOpaH-
Hi opraHesum nepecyBalTbCA B IUTOIJIa3Mi

Man. 13.1. KpoKytounit 6inok KiHe3uH TpaHCnopTye
BaHTaXX — MeMO6paHHUIA nyxupeLb
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y3I0BK MikpoTpyOouok (Maj. 13.1). Yea muro-
mjIasMa 3aBAAKN Pi3HOMAHITHUM MexaHizmMaM
0e3lepepBHO IUPKYJIOE Y KJIITUHI: IIe ABUIIe
Ma€ Has3By HUKJI03. OIHOKJITMHHUM OpTraHis-
MaM BJAacCTUBUU Takcuc (AuB. §2) — JTOKOMO-
TOPHUII PyX, COpAMOBaHuil y 6iK IMeBHOTO IIO-
apasuuka abo Bixg mporo (man. 13.2).

Ha TkanvHHOMY pPiBHiI PyXOBi ABUIIa IpoO-
CTEKYIOThCA B Y3TOIKEHOMY PyCi BiliOK Mwu-
TOTJIMBOTO eliTesito, mirpamii KiaiTwe iMyH-
HOI cucTeMHu, PYXJUBOCTLI cHepMAaTo30iAiB.
o pyxy 3maTHi ¥ KJIITUHU AeAKUX TKaHUH
POCJIMH: 3aMUKAIOUi KJITHHU MPOAUXiB, 300-
CIIOpU, TaMETH.

Pyx mpocTexyeThcss B pobOTi MaiiKe KO-
HOI cucTeMH OpraHiB: y CKOpPOUYeHHi cepid,
POBTATHEHHI JIeTeHiB, MePUCTAIBLTUII KUIIIeUHN-
Ka, CTHCHEHHi CeY0oBOT0 Mixypa Ta, 3BUUYAMHO,
y pyxax CKeJeTHUX M’ fA3iB, AKi 3a0e3meuyioTh
3MiHY IIOJIO}KEeHHSA KiHIIiBOK, MiMiKy, YuCJIeH-
Hi BereraTuBHi pedexcu (KOBTaHHs, YXaHHA,
KallleJb TOIIIO).

L

Man. 13.4. TirpockoniyHni pyx:
PO3KPUTTA Nnoja B PO3puB-TPaBm

Tvinn pyxy opraHismis

Tun pyxy Mexanizm IIpuknagu
3a TOIIOMOT0I0 PoboTa 6iTKOBUX MOJIEKYJI, 3HATHUX Pyx m’asiB, IoKryTukKis, BiiloK,
MOTOPHUX 0iIKiB 3MiHIOBaTHU cBOIO (hopmy Ta/abo TICEBJOIOIN ¥ €yKapioTiB; JKTyTUKOBL
B3a€MHE PO3TAITyBaHHS Ta iHII pyxu 6axkTepiit
Pocrogi IToxin Ta po3TATHEHHA KJIiTUH IloBinbHI pyxu IUCTKIB, POBKPUTTA OYTOHIB,
y MeBHUX TiJAHKAX Tija 3aBUBAaHHS B’IOHKUX cTebeJ

(kynnbaba, TIOJbIIaH, OepisKa)

Typropsi 3Mina 00’eMy KJIITHH, IIePeBaYKHO PosKpuUTTS OpoauxiB, pyxXu XUKUX POCIUH,
3a paxyHOK BaKyoJiei 3axucHi pyxu (Mimo3a)
Exckperopni BigmiroBxyBaHHS Bif cyGcTpaTy Kossui pyxu mikcobakTepiii Ta fesiIKUX BOIO-
MIJIAXOM BUIIJIEHHA CIU3Y pocreii (kimocTepiym) (maa. 13.3)
Tirpockomiuni 3MiHa MPYsKHOCTI KJIITHHHUX ITomupenns HacinuA (po3puB-TpaBa,
000JIOHOK ITiJl Yac BUCUXAHHA dianka), posciroBaHHA cop (XBOIIIi,
i 3BOJIOYKEHHA HeUYiHOYHUKH i caau3oBukm) (Maja. 13.4)
e3anmaHHﬂ Ta 3aBLAHHA
. 1. [lo AKOro Tuny 3a [AXKepernomM BUHUKHEHHSI py-
KntoyoBa iges . ﬂ y 3a Axep Py
WIAHOI CUNIM MOXHA BiAHECTU PO3KMAYBaHHA HaCiHHA
PyX BMacTMBMi1 yYCiM KMBMM iCTOTaM i mpocTe- y CKaeHoro oripka? 2. Y yomy nonsAra€e nogibHictb Ta
XKYETbCA Ha BCiX PiBHAX opraHisauii *meoro. BiH BIAMIHHICTb pyXiB NlofMHM BiA pyxie poboTa-aHapoina?
MOXe 3abe3neuyBaTCA aKTUBHICTIO MOTOPHMX 3. Bigomo, Lo xnoponnacTv poCcnvH 3AaTHi NepecyBaTu-
GiNKIB, TYPropHIMM, POCTOBUMM, EKCKPETOPHUMM €A B HabiNbL OCBITNEHY AiNAHKY KNiTMHW. [omipKyiiTe,
Ta rirPOCKOMIYHIMM ABULLAMA. AKi MeXaHi3mMn MOXyTb OyTy MiAFPYHTAM LIbOrO NPOLeCy.
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§ 14. Pyxun KnituH

0 [omipkynTe

Yum 3ymoBrieHe PISHOMAHITTA MexaHi3miB pyxy
OLHOKNITUHHUX OpraHi3miB?

Q 3raganTe

 bakrepii, apxei, npoTnctn
o MikpoTpy6ouKkn, MikpodinameHTn

MoHATTA Npo ameboigHU
Ta MUFOT/INBUI PYX

V cBiTi OZHOKJIITHHHUX OpPTaHi3MiB IepeBa-
JKAIOTh PYXM, 3yMOBJIEHI aKTHUBHICTIO MOTOPHUX
O0iiKiB: amMeOOIZHWII, MUTOTJIWUBUN, KOB3HUI,
MeTaboiuHUi, cTpubaoUMii, TBUHTOMONIOHMI
(mag. 14.1). Ha#iGiabIn IOMIMPEHNME cepel HUX
€ MepIi aABa TUIIU.

Ame6oigHuil pyx 3IiliICHIOETBCSA 3a PAXYHOK
TUMYACOBUX BUIIVMHIB ITOBEPXHi KJITMHU —
ncesdonodiii. YTBOPEHHA Ta PYyX IICEBIOIOIii
3a0e3meuyeThcsa B3aEMOZI€I0 MOTOPHUX Oiji-
KiB — axmuny i miosury. AKTHMHOBL MiKpo-
(dimameHTH (POPMYIOTH YOXOJI ¥ TOBEPXHEBOMY
mapi nuroniaasmu. Koau 1meit 40X0JI CTUCKAETD-
cd 3a NOIIOMOTOI0 MOJIEKYJ MiO3WHY, IIUTOILIA3-
Ma CIPAMOBYETHCS B JIJMIAHKY, e MOTO TOBIITUHA
€ Haiimenmoo. IIporucriB, sgaTHUX A0 amebo-

2 0 €

Man. 14.1. Pyxu ogHOKAITUHHUX OpraHi3miB: ameboig-
HUI (a), murotnueui (6), KOB3HUIA (8), MeTaboniuHui (2),
cTpubatounii (0), rBUHTONORIGHNIA (e)

30

iTHOTO PYXYy, HA3UBAIOTh amebamu, abo KopeHe-
Hinckamu. Ilomi6Hi dopmMm Bimomi y ckaani
Mail)Ke KOXKHOI BEJIMKOI I'pyIu eyKapioTiB, aje
HaMOiIBIN IMOIINPEeHi cepen ame0030iB, 40 SKUX
HajJe)KaTh 3BUUYAWHA Ta MU3eHTepiiiHa ameOwu.
AmeboimHUIE PyX He BTPATHUB CBOTO 3HAUEHH
i B 6OaraToKJIITHHHUX OPraHi3MiB: 3aBIAKU oMY
JIEAKOIUTY JIOAVHU II€PecyBaloThbCA y TKAHU-
Hax Ta (ParomuTyioTh Uy:KOPimHi yacTKwH.

MurorauBuii pyx 3yMOBJIEHUU PUTMIiYHUM
KOJIMBAaHHAM IWIIHIPUYHUX BUNMNHIB, AKi, Ha
BigAMiHy Bij IceBAOIIOAill, MAIOTh IIOCTiMiHY (hop-
My Ta PO3TalllyBaHHA HA IOBepXHi KiaituHU. Ce-
pel CTPYKTYp, IO 3a0e3MeYyioTh MUTOTJINUBUIN
pPyX, HAaMBaXKJIUBIIIUMU € akconodii Ta dxczymu-
Ku. Ilepiri MaloTh KOPCTKUM BHYTPIIIHI CKeJIeT
i 3maTHi JmIie KoJaMBATHCA 3 OOHOTO OOKY B iH-
muii. [PRryTrKY, Ha BIAMiHY BiJl HUX, 3JaTHi BU-
TUHATHUCS, a ¥ IPOKapioTiB — HaBiTh obepraTucs
HaBKOJIO CBO€I oci.

BynoBa i yHKUiIOHYBaHHA AXKryTUKIB

Ta BiMOK

JsKryTUK OaKTepiii € TOPOYKHUCTOIO Oij-
KOBOIO HUTKOIO, YTBOPDEHOIO 3 MOJIEKYJ Oijska
@aazeniny. Bing cBoel 0CHOBY BOHA IIePEXOLUTH
Yy TOPOKHUCTUHN 2ak, M0 3’€THYEThCS i3 cucTe-
Moo OinKoBUX OJuckis, MOB’sA3aHUX i3 mMeMOpa-
HOI0O Ta KJITHHHOI0 cTiHKoio. OauH i3 AHCKiB
Mae BUTJIAL 3yduacToro kKoseca. /[0 KOMKHOTO
3 oro 3yOIliB HPUIATra€e KOMILIEKC MOTOPHUX
0inkiB. BiJKM KOMKHOTO TaKOTro KOMILIEKCY
3OiHICHIOIOTL PUTMIiUHI PyXH, 3MYIIYIOUN KOJIECO
obepratucs. Emepriro mana ixmix pyxis 3abes-
meuye TOTiK HPOTOHIB. 3aBAAKU POOOTI IIHOTO
MeXaHi3My IKTYTHUK 00ePTAEThCI HaBKOJIO CBOET
oci 1 pyxae KJIITHHU BIepeJ Tak caMo, AK Irpeb-
HUU TBUHT pyxae Kopabenb (man. 14.2, a).

8

a . 6

Man. 14.2. bynosa pgxrytrka 6aktepin (a),
apxein (6), eykapiotis (8)



MepundepnyHun gynnert
MiKpOTPY60UOK

LlenTpanbHa napa
MiKpOTpy60UOK

HOunHeiHoBI

HekcnHoBuni
MIiCTOK

Man. 14.3. bygoBa akcoHemMn IKryTKa eyKkapioTiB.
MikpoTpy6ouKn po3TalloBaHi 3a cxemolo (9+2) + 2: feB'ATb
nepridepryHUX Nap Ta OAHa LeHTpanbHa napa.

JsRTyTUK apxed ABJSAE CO00I0 CYIiJIbHY
0iJIKOBY HHUTKY, YTBOPEHY MOJIEKYJaMHU TPhOX
pisHuMx Tumis ¢Quareniny. Bim obepTaeThcsa Ha-
BKOJIO CBO€i OCi, BUKODHCTOBYIOUU IJIS IIHOTO
eHepriio mosekysn AT® (man. 14.2, 06).

Jxryturk eykapioris (man. 14.2, B) ckia-
maetbea 3 20 mapasebHMX OiTKOBUX TPYOOK,
110 € TUIIOBUMY MiKPOTPYOOUKAMU, YTBOPEHUMU
3 MOHOMeDiB 6inka my6y.iny. Bonu posramosa-
Hi B3IOBXK oci mxryrmka sa cxemoro (9:2)+2.
VY310B:K KOKHOI ITapy MiKPOTPYOOUOK TATHYTh-
cs PYYKHU, yTBOpeHi 3 Oinka Ouneiny. Pyuka
MO:Ke IMPUETHATHCSI OO0 CYCiTHBOI MiKpoTpybou-
KH i 3cyHyTH ii 3 micuga (mau. 14.3). YsromxeHi
pyXu IWHEIHOBUX PYYOK IPUBBOAATH OO TOTO,
0 mapu MiKpPOTPyOOUOK KOB3AaIOTh Y3IO0BIK
omHa OomHOI. 3aBAAKMN IILOMY IKT'YTHUK 3Mi€Io-
Ii6HO KOJMBAETHCS, PyXaloud KJIITHUHY.

Biiiku. KiiTueEnN gedKmx eykKapioTiB MaioThb
COTHIi U HaBiTH THCcAYL AKryTukiB. Taki uwmc-
JIEHHI MKTYTHUKMA MOKYTH PyXaTHCA He3aJerxK-
HO (y rimepmacTuriH, omajiH) abo KOJUBATUCH
ysromKeHo (B iH()y30piii), YTBOPIOIOUM «XBUJIi»,

0 KniouoBa iges

Pyx ogHOKNITUHHMX OpraHi3MiB HavacTile 3a6es-
neyyeTbCa MKrytukamm i ncesgonogiamu. Ncespo-
nopgii € BUpOCTamMu, KEPOBaHUMM 3CEPEeAVHM B3a-
EMOAIEI0 MONEKYN aKTUHY i MiO3UHY. [KryTunku
baKkTepii — ue TpybKkm 3 6Ginka ¢nareniny, Wwo
06epTaloTbCsl HABKONO CBOET OCi. [KryTUKN eyKa-
pioTiB cknagatotbcs 3 (9:2)+2 TybyniHOBUX Mi-
KPOTPYOOUOK, AKi KOB3aloTb Y3[4OBX OAHa OJHOT
3aBAAKN B3aEMOAil 3 Monekynamu ANHEIHy.
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Man. 14.4. Komipuesuin gxryTnkoHoceub (a)
i Moro CTpyKTypu B OpraHiami iloAWHW: KAiTUHa eniTenito
KuweyHuKa (6), KniTvHa enitenito 6poHxiB (8),
cnepmato3oif (2), BonockoBa KnituHa (0)

AK yOOJIiBAILHUKM HA CcTamioHaxX. B ocTramHBOMY
BUOAOKY IX TPaAuWIIiiHO HA3WBAIOTh BillKAMU.

MNowupeHHs i 3HaYeHHA KNITUH
3 MUTOT/IMBUMIN CTPYKTYpamm
B OpraHi3mi nognHn

Ilpenkamu GaraTOKJITUHHUX TBapWH OyJam
KoMipuacTi MmIKTYTHUKOHOCII, KJiTHHA AKX
Mae MKTYTUK, OTOUEHUHN KoMipuyem, — JIOBUUM
arrapaToM, YTBOPEHUM i3 MiKPOBOPCHHOK, Gop-
Ma AKUX IMiTPUMYETHCA MOJIEKYJIaMU aKTUHY.
3 1mepexoJoM OO0 0araTOKJITHHHOCTI OiJbIIiCTb
KJITHH TBAPUHHOTO OPraHi3sMy BTPATHJIU IXKTY-
TUKHU Ta KOMipIli, OMHAK IIOAEeKYIH I[i CTPYKTYPH
s3b6eperyucda (man. 14.4). Tak, MiKpOBOpPCHUHKH,
0 KOJIUCh YTBOPIOBAJIM KOMipenb, ()OPMYIOTH
Wimo4kosy 001AMI6KY KJITUH eIiTeJilo TOHKO-
ro Kuineunuka. OIUHOUYHI AKTYTUKU BJIACTUBI
cIepMaTo30ifaM JIOIUHN. UMCIeHHI IKIyTUKU
BKPHUBAIOTh KJIITHHU BiliUacTOro emiTesiio, aKui
BUCTHJIA€ AUWXAJNbHI MIJIAXU, MATKOBI Tpyou
TOII[O. A BOJIOCKOBi KJIITHMHM CJIYXOBOI CHCTEMMN
Ta opraHa piBHOBaru 30eperyin K AKIYTHK, Tak
i MiKPOBOPCUHKH.

e?)al'll/lTaHHﬂ Ta 3aBAaHHA

1. flk BM ragaete, YoMy B OAHOKITMHHOMY CBITI
He Habynu NowWMpeHHA FirPoOCKONiYHi, OCMOTMYHI, poc-
ToBi pyxu? 2. Y nitepatypi XX cT. akconogii yacto
po3rnsganvca AK pisHoBua ncesgonogii. CnpobyiTe
niagTBEPAUTM abo CNPOCTyBaTV L0 TOUKY 30py. 3. Un
Milr eyKapioTUYHUIA OXKIYTUK YTBOPUTUCA 3i IKryTuka
[aBHbOI 6akTepii abo apxei?
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§ 15. Pyxu m'sisiB

0 [omipkynTe

AKu 3i cnocobiB pyxy OAHOKMITUHHMX
OpraHi3miB HanbinbWw NpUAaTHUN
Ans 6araToKNiTMHHMX TBAPUH?

é 3raganTe

» OnopHo-pyxoBa cmcTeMa
e M’'A30Ba TKaHMHa
o« ATO

Bynosa i poboTa m'A3iB

IIpenxku OaraTOKJITHMHHUX TBaApuUH OyJau
3IaTHI Ha JBa TUNOU PYXiB: MKTYTHUKOBUM
i ameboimuuii. Ilepmi TBapwmHM Hamarajaucs
BUKoOpucTaTu obuaBa. Tak, y IJIaCTUHYACTUX,
pebpoiiaBiB, BiffuacTuX UepBiB UMCIEHHI IKIY-
TuKu (BifiKu) OepyThb IIOMITHY ydYacThb y Iiepe-
cyBaHHi. OmHAK OiJbIIT e(DEKTUBHUM BUSIBUJIOCS
BUKOPHUCTAHHA aMeboigHoro pyxy. A ImMboTO
3Ham00MIOCs, 11060 aKTMHOBI MiKpodinameHTH
sibpasiuca B MinHi napangenbHi nyuku. Kiaituam,
Yy SKUX IIe BizOyiocs, M1 HAa3MBAEMO M A30BUMU
KJiTHHaMu, a60 MiOIIUTAMHU, a OPTaHU, YTBOPEHi
TaKMMHU KJIITHHAMU,— M’ sI3aMH, 400 MyCKYJIaMH.

TumnoBuii M’A3 CKJIANAETHCA 3 TPHOX OCHOB-
HUX YaCTWUH: MOJIiIBKY, UepeBIld i xBocTa. Yepesue
€ 30cepelKeHHIM M’ S30BUX KJITHH, CKOPOYEH-
Hi AKUX 3abesleuye KOPHCHY pPOOOTYy: PyXOBHUii
axkT. I'osnieka i xgicm — 1e KiHIEBiL ALISHKU,

10 3’€JHYIOTh M’f3 i3 THMM YaCTUHAMU TijJa, PyX
AKX BiH 3abesmeuye. I'osriBKa OpuKpimieHa mo
TOrO OpraHa, SIKMH IIiJ Yac CKOPOUYEHHS M’ s3a
3aJIUINIAETHCA HEPYXOMHUM, a XBiCT — JI0 TOTO, IO
pyxaeTbed. Y XOpAOBUX i roJiBKa, i XBicT Haluac-
Tillle TPUKPIIJIeHi o IBOX Pi3HMX KiCTOK (ABOTO-
JIOBUIT M’s3 IIeYa, JUTKOBUI M’A3), OgHAK Bimomi
BUTIATKY, KOJIU M’ A3U IPUKPITLIIOIOTHCA 0 MIKipH
(mimiuni M’ a3u, cinKTEepH), XPAIIiB (M’ 13U ropTa-
Hi), iHIIMX M’AKUX TKAHUH (MiTiapHU M’ A3 0Ka).

Tunmn m'a30B0OI TKAHUHU

Y xpebeTHHX PO3Pi3HAIOTHL JOBa OCHOBHI
TUON M’ A30BOI TKAHUHU: 21A0eHbKY, yV AKil
CKOPOTJMBiI BOJIOKHA PO3TAIIOBaHI XaOTUYHO,
a Iig yac CKOPOYEHHS YTBOPIOIOTL 00’ €MHY
CiTKy, Ta nocmyzoeary, y AKill BOHU pPO3TAIIIO-
BaHiI ymOpAIKOBAaHO, YTBOPIOIUMN IapajiesibHi
nyuku. [locMyroBana TKaHWHA y CBOIO Yepry
OoJifsAeThCA Ha ABA IIATUIIN: CKEJEeTHUH i cep-
neBuii. CTPYKTYPHUMU OAUHUIAMHU CKEJEeTHOI
IOCMYTOBaHOI TKAHUHU € He 3BUYANHI KJIiTUHH,
a GaraTosanepHi M’A30Bi BOJIOKHA, YTBOpPEHi B
pes3yabTaTi 3JuUTTA 0araThboxX KJITHH.

CTpykTypa miouunTiB i CapKkomepiB

Ak i Oymb-gxka KJaiTuHaA, M A30B€ BOJIOK-
HO MICTHUTH IMTOIJIA3MATHUUYHy MeMOpaHy, ado
caprxonemy, i nuronnmasmy, abo capkonaazmy.
Y nuronnasmi mpucyTHI YMcIiieHHI MiTOXOHAPil
(BoHH 3abe3meuylOTh KJIITHHY eHepriemo) Ta
eHJOIIadMaTUUHUI, a00 CAPKONIA3MAMULHUIL,
peTukyaoM (BiH Hakonuuye ionu Kanbitito, He-

Tunu m’a30B01 TKAHUHU

T'nanensKa CepiieBa mocMyroeaHa CkelleTHA MOCMYTOBaHA
BynoBa kiaiTuan /
KinskicTs agep Opue Ogpwue, pigmie nBa Barato
AKTHUBHiCTD MuwmosinbHa Mumosinbua Caizoma
PoaramyBanua CTiHKY KPOBOHOCHUX i Jrimda- CKoOpOTIUBUIA ITIAP VYci ckeserHi M’ A34,

TUYHUX CYJUH, TDABHOTO TPAK- | CepIld — MioKap[
Ty, CEUOBOI'0 MiXypa, MaTKH;

mIKkipa, 3ajosu

SIBUK, TJIOTKA, TOPTaHb,
nmiagparma, cTpaBoxifg
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Capkomep

Mﬂ3

nyl-IKVI M'A30BMX

BOﬂOKOH M’Aa3oBe BONTIOKHO

AKTUH

“

Man. 15.1. byaoea m'A30BOro BONOKHa

Mio3unH

Miodibpuna

MiodinameHTn

00ximHi AyA ckopoueHHsA). OKpiM BOTrO, y ITHU-
TomasdMi mpucyTtHi T-mpy6ouxu — BIWHAHHS
IUTOIIa3MaTUYHOI MeMOpaHu, BiAIOBigaIbHI 3a
MOIIUPEeHHA HEPBOBOTO 30y KEeHHA.

IlenTpanbHy YacTHMHY BOJIOKHA 3aiMaiOTh
Mioibpusu — AOBTi MOCMYTOBaHI My4YKW, AKi
CKJIQJAalOThCA 3 UHUCJIEHHUX MioQiramenmie —
OKpeMUX HHUTKOIOAIOHMX MOJEeKYyJ AaKTUHY
i miosmuy. MiodimamMeHTH KOMKHOTO THUITY 3i-
OpaHi B KOPOTKi IIy4YKH, I[0 PO3TAIIOBAHL B P,
oguH 3a oxHuM. PijlaMeHTH KOKHOI'O Miosu-
HOBOTO IYyYKa 3aXO0JATh Y IIPOMIiKKM MiX i-
JaMeHTaMH! OBOX CYCiZHiX aKTMHOBUX IIYUKiB.
Hinaaka miohibpuam, 110 OXOILIIOE OAUH Mio-
3WHOBUH ITYYOK i CYMi’KHi 3 HUMU IIOJIOBUHKU
IOBOX CYCiIHIiX aKTHMHOBUX IIYUYKiB, HA3UBAETHCS
capkomepom (mai. 15.1).

MexaHi3m M'A30BOro CKOPOYEHHH

Koxen miosmHoBHII (iamMeHT Mae ABi ro-
aiBku. Posmenusinu moJsexkyay AT®, roaiska
3B’A3yEThCA 3 aKTUHOBUM (PilaMeHTOM i INITOB-
xae oro B OiK IIEHTPY capKoMepa. ¥ 3ToAsKeHa
poboTa G6araTboxX MiOo3MHOBUX (ijlaMeHTiB mpu-
3BOJUTH 0 ITOCUJIEHHSA B3AEMOIIPOHMKHEHHA aK-
TUHOBUX i MiO3MHOBUX IIyYKiB i, BimmosimHO,
IO CKOPOUYEeHHsS capKoMepa, M’ sSI30BOT'0 BOJIOKHA
i Bcroro m’asa (main. 15.2).

0 KniouoBa iges

M’a30Bi KNiTMHKW, MiOLUTK, YTBOPIOOTb TPU TUMNA
TKaHVIH: MMafeHbKy, CKeIeTHY NoCMyroBaHy i cep-
LieBy NOCMyroBaHy. Y KOXHOMY MiOLMTi MPUCYTHI
Miodibpunu, AKi cknagaTbCA 3 MyYKiB aKTUHOBYIX
i Mio3nHOBUX dinameHTiB. Po3Lienniooun Moneky-
ny ATO, roniBkx MoneKyn Mio3nHY NMPUERAHYIOTbCA
[0 MOMIeKYN aKTUHY i TArHYTb iX Y3008 Miodibpu-
nn, wo 3abesneuye CKOPOUYEHHA M'A3a.

Teva 6. Apantauii 333 S
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Man. 15.2. MexaHi3m M'A30BOro CKOpOYeHHA

IIporec M’s130BOTO CKOPOUEHHS PETYJIIOETHCS
tionamu Kaunbirito, AKi, BUBLILHUBIINCE i3 cap-
KOIIJIa3MAaTUUYHOTO PETUKYJIIOMY, 3B’A3YIOTHCA
3 MoJieKyJsamMu Oinxka mpononiny. Lle#t 6inox
3MiHIOE PO3TalTyBaHHA BOJIOKOH MPONOMIO3UHY,
SAKi 3aKpPUBAIOTh aKTUBHI IIEHTPU MOJIEKYJ aK-
TuHy. Ile 103BOJIA€E TOIiIBKAM MOJIEKYJ MiO3UHY
IIPUETHATUCS O aKTUHOBOTO (hitaMeHTy.

e3al‘IMTaHHﬂ Ta 3aBaHHA

1. [oBediTb, WO M'A30BMI TUN PYXYy € MOXiAHUM Bif
ameb6oigHoro. 2. Aky ponb M'A30Ba TKaHMHa Bifirpae
y ®YHKLiOHYBaHHI OCHOBHMX CUCTEM OpraHiB niognHu?
3. Ak BM rapaere, WO CrnoHyKae noHn Kanbuito o Bu-
Xopy i3 capKomniasMaTMYHOro peTuKyomy?
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Tema 6. AganTauii

§ 16. Pyxu pocnuH

0 [omipkynTe

AKi 0OMeXeHHA HaKNaga€e Ha PyxSMBICTb
6araToKNiTMHHOrO OpraHi3mMy HasBHICTb
KNITUHHUX CTIHOK?

é 3raganTe

» bynoBa kopeHs, cTebna, NNCTKa, KBITKK

Pyx y BULLMX POCNNH

Bumii pociamHE — mepeBakHO aBTOTPOd-
Hi opraHismMu, OIS AKUX AKepeoM eHeprii €
CBiTJIO, a AKepesaMU HOKUBHUX PEUYOBUH —
noBiTpa i rpyHr. Hamararouwmck 36iabmiuTu
MOTJIMHAHHS CBiTJIa, BYIJIEKMCJIOTO T'asy, BOAU
Ta MiHepaiB, pocaMHM HaOyJau poaraaysKke-
HOl opMu i rIMOOKO 3aHYPMJINCH ¥ CyOCTpAaT.
PosnnaToro 3a 1me cranma BTpara 3ZaTHOCTI IO
mepecyBaHHA y IPoOCTOpi. ¥ IUX yMoBax Heo0-
XigHICTBL BiAITYKYyBaTH ONTUMAJBHO OCBiTJIeHi
I HacuueHi BOAOIO HIMIAHKM Ta 3aXWINATHCS Bif
BOPOTiB CIIOHYKaJa POCIUHU JO IOLIYKY HOBUX
cIIoco0iB PyXy: POCTOBUX Ta TYPTOPHUX.

PocToBi pyxn pocnuH

PocToBi pyxun — 3MiHU MOJIOMKEHHS YaCTUH
poCJaVHU, 3yMOBJIEHI HEPiBHOMipHUM HAapOCTAH-
HAM KJiTHH y cKJazni meBHoro oprana. IlogiGmi
PyX# MOMINIAIOTHCA Ha TPU BEJUKI Ipymu: TPoO-
mismu, HyTarii i HacTii.

TpomiamMu — pyxu, CIOPAMOBAHi B3IOBIK
HanpAMYy Ail B30BHIIIHROTO YMHHWKA — CBiTJIA,
TelJa, 3eMHOTO TSKiHHs. SIKIO Tpomisam crps-
MOBaHUM y 6iK IIOCUJIEHHA CTUMYJY, BiH Ha3uBa-
€TBCA NO3UMUBHUM, AKIIO HABIAKYU — Hezamue-
Hum. Po3pisuAOTh uncieHHi ()OpMHU TPOMIiZMiB.

T'eomponizm — pyxX, BUKJIUKAHUH CUJIOO TH-
skinaa. ITosumueHuil zeomponi3m xapakTepHUHN
IJIsI KOPeHiB, BiH 3MyIIye iX AocATATU TI'PYHTY
i momuproBaTuchk y HboMy (auB. §3). Hezamus-
HUll zeomponi3m BIIaCTUBUY ITaroHaM i J03BOJIAE
iM pocTH Bropy HaBiTh B YMOBax, KOJIU HaciHU-
Ha Ile 3HaXOOUThCA Iijg semuero (manm. 16.1).

domomponism — PyX, BUKJIUKAHUUA CBIiT-
aoMm. Ilosumuernuil ¢pomomponizm BIACTUBUU
crebsam (man. 16.2), a HezamusHuili — Kope-

HAM. A OT JIMCTKUM CXUJBbHiI oOpieHTyBatucd
MePHEeHJNKYJAPHO A0 HANUPAMKY Iagaruoro
cBiTma, 60 caMe TaK BOHU BJIOBJIIOIOTH Haii-
O0inmbIty #oro KinbKicTh. Ile sBUIle HA3MBAIOTH
diagpomomponizmom.

Xemomponism — pyX, BUKJIUKAHUN Ximiu-
HUMU pedyoBMHaAMU. BiH XxapaKTepHUI Hacamie-
pexn oA KOPeHiB, IO Iiff Yac POCTY S3TUHAIOTHCS
B HAIIPAMKY 30iJIbIIIeHHS KOHIIEHTPAIlil ITOKUB-
HUX PEYOBUH, HATIPUKJIAT MiHEpPaJIbHUX COJIEH.
XemoTpormiuHi peakIfii TakoX XapaKTepHi s
MUJIKOBUX TPYOOK HOKPUTOHACIHHUX POCJIUH.

Hyramii — pocToBi pyxu, 110 COPUUYUHAIOTH
PUTMiUHI KOJMBaHHA Ta CKPYUYYBaHHA opraHa
HaBKOJIO HampsaMy il 30BHIITHBOTO YMHHUKA.
Y BUTKHUX i Ja3AYMX POCJAWH HyTallid crebeJ

Man. 16.1. Teotponi3m cTebna i KopeHs
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Man. 16.2. BunuHaHHA naroHis poc-
NWH yHacnigok doTtoTponizmy

Man. 16.3. CKpyuyBaHHA BycMKa —
pe3ynbraTt HyTauii



Man. 16.4. [puknag pocToBOI HacTii:
3aKpMBaHHA CyuBITTA

i Bycukip sabesmeuye MOINYK OIIOPU i 3aKpi-
JeHHa Ha Hik (mana. 16.3).

Hacrii — pyxu, HanpaM AKUX He 0B’ A3aHUH
i3 HampsamoMm [ii 30BHINIHBLOTO IIOAPa3HUKA.
Asmonacmii 3yMOBJIeHI HepiBHOMipHUM pPOCTOM
KJITUH y PisHUX YacTHUH opraHa. Pomonacmii
CIPUYMHEHI 3MiHOIO OCBiTJIeHOCTi (3aKpuUBaH-
HS CYIBiTH Kyap0abu 3a MOXMYpOi ITOTOMAM)
(man. 16.4). Tepmornacmii oB’A3aHi 3i 3MiHOIO
TeMIlepaTypu (3aKPUBAaHHA KBITOK TIOJIBIIAHIB
i KpoKyciB Ha xo0JI0#i).

TypropHi pyxu pocnuvH

Typrop — 1ie HAIPyKeHHS KJIITUHHU, CIPU-
YyHeHe THCKOM ii BMicTy Ha 000JIOHKY. ¥ poc-
JUHHUX KJITWHAX TYprop 3yMOBJIEHW! HacaM-
mepen yMiCTOM BOAUW B I€HTPAJIbHINT BaKyOJIi.
ArIimo BMmicT BoAM Y BaKyoJAX BMIiHIOETHCH,
Ile IPU3BOAUTL A0 3MiHM 00cary i mexamiuHOi
npy:KHOCTI Bciei pocamaHOI KiaitTuau. et me-
XaHi8M i JIEXKUTHh B OCHOBi TYpProOpHOTO PYyXYy.

ITomupeHUM MTPUKJIAAOM TYPrOPHOTO PYXY
Ha piBHI OKpeMUX KJITHUH € PO3KPUTTA i 3a-
KpuTTa nmpoguxis. Ilisi opranm pocamH TaKOMK
3maTHi 3mifiCHIOBATU TYpPropHi pyxm. BoHu 3a-
3BUYAl PO3TIANAIOTHECA AK «WBUOKI Hacmil»,
OCKIJIbKM B330BHI Bifpi3HAIOTHLCA BiJg THUIOBUX
(pocTOBUMX) HACTI# JHIlle CBOEI MIBUIAKICTIO.
OgHak MexaHi3sMM IIUX ABUI] a0COJIIOTHO pis-

KntouoBa igen

PocToBi pyxm noginAaiotbca Ha Tponiamu, cnps-
MOBaHi B3J0BX fii neBHoro gaxktopa, HyTauii, Wo
Npu3BOAATb OO KONMBAHHA HABKOJO BiCi, i HACTil,
HanpAM AKMX He 3aeXuWTb Bif HanpAmy Al cTu-
mMyny. o OCMOTUYHMX PYXiB HaneXxuTb PO3KPUT-
TA MPOAUXIB, 3aXUCHI PYXW, @ TaKOX PYyXU XUKMX
POCUH.

Teva 6. Apantauii 333 S

Man. 16.5. lNpuknag TypropHoi HacTii:
CKNaflaHHA NINCTKa MiMO31

Hi. ¥ pocamH, 3maTHUX OO0 TYPrOpPHUX HACTii,
B OCHOBI JINCTKOBUX ILJIACTUHOK 1 UepeNIKiB Ipu-
CYTHIi#l nyaveinyc — rpyna KJIiTUH, 0 MOXKYTH
IIBUIKO 3MiHIOBaTHChH B 00’eMmi. HamoBHIOIOUKCH
BOJZIOIO, IIYJIbBiHYC PO3TATYETHCA, PyXal0uu OIHY
YaCTHUHY POCJIUHMN BiJHOCHO iHIIIOI.

PospizHAlOT, AeKiabKa TUIIIB TYpPropHUX
Hacrit. HikmuHacmii — pPyXu «3aCUHAHHSA»,
CIPUYMHEHI OJHOUYACHUM 3MEHIIeHHIM TeMIle-
paTtypu i ocBiTJIeHOCTi, AKi BimOyBaroThCcsa BHOUL
(cknamaHHA JUCTKIB KOHIOMMWHU). Tuzmornac-
mii, abo ceiicmoHacmii, 3yMOBJIEHI TOTHUKOM,
cTpycoM abo iHIMMM MeXaHiYHMM BILIMBOM Ha
opraHu pocJuHY (CKJIaJaHHA JUCTOUKIB MiM0o3u
Ta BeHepuHOI MyxoyoBKu) (Majy. 16.5). Xemo-
Hacmii COPUYMHEHI 3MiHOIO KOHIIeHTpaIii xi-
MiUHUX PeYOBUWH (PYyXU JIUCTKIB POCUUKU ITiCJIA
MOTPAILIAHHA Ha HUX KOMaX).

@ MpakTnyHa poboTa

PocToBi pyxu pocnuH Ha NnpuKnagi NpopocTKiB
HaciHHA

1. 3QiNCHITL MpopoLlyBaHHA HaCiHMHW KBaconi,
NOMICTMBLIN 1T B FOPU3OHTaNIbHO PO3TallOBaHy
CKNAAHY TPYOKy, BigkpuTy 3 060X 6OKiB.

2. lpocTexTe HampAMU POCTYy MNaroHa i KOpeHsA
[0 BUXoZy 3 TPYOKM Ta Micns HbOro.

3. MMoACHITb CBOI cnocTepexeHHs.

eBaHMTaHHﬂ Ta 3aBAaHHA

1. YoMy B pPOCIMHHOMY CBITi He HabyB MOLWMpPeHHSA
M'A30BWI cnoci6 pyxy? 2. AKi aHaTOMIi4Hi JOChigKeHHA
il NPoBeCTN AnA Toro, Wob BM3HAYMTKW, 4O AKOrO TNy
HanexnTb pyx NeBHOI pocnuHu? 3. Y yomy nonsarae
dyHKLUiOHanbHa BigMIHHICTb Mi>XK TUFMOHACTIAMU MiMO31
Ta BEHepUHOI MyXONoBKn?
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Tema 6. AganTauii

§ 17. Pyxvu TBapuH

\

@

[omipkynTe

Y YoMy NpUHUMNOBa PI3HULA MiX cnocobamu
nowvpeHHA 6araToKNITMHHUX TBAPWH
i BMLWMX pOCnmnH?

3raganTe

» bynoBa onopHo-pyxoBOi cuctemu
B Pi3HMX rpynax TBapwviH

» [omonoriyHi i aHanoriyHi opraHu

JIOKOMOTOPHI pyxu TBapuH

TBapuHU, K TPaBUJIO, aKTUBHO 3iIICHIO-
IOTh PO3CeJIeHHA, TOOTO MOMIYK 1 3aceleHHA HO-
BUX TEePUTOPili, 3a JOIOMOroK JOKOMOIIii. Yeci
JIOKOMOTOPHI pPyXu O0araTOKJITHMHHUX TBapuH
3a6e3MeuyThCsI M’ SI30BUMU CKOPOUYEHHAMMU.
Aue 3a cmocob6oMm (isuuHOI B3aeMomii 3 HaBKO-
JUIIHIM cepeloBUINeM BOHHU € BKpail pisHoMa-

HiTHUMH.
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lMnaBaHHA

Croci0 pyxy: pUTMiYHUM PYyXOM
rpe0HUX BUCTYIIiB (IIJIaBIiB)

IIpuknagn: pubu, MOpCHKi
yepernaxu, IiHIMBiHM, KUTOMIMOLi6-
Hi, TIOJIEHi g yac mepeMimnieHHsS
B TOBII[i BOAY Ta BOAHI ITaxu
(kauku, meTiKaHM) mig yac
IJIaBaHHA Ha IIOBEPXHi BOIONM

Cmoci6 pyxy: BUrTMHaAMHU BChOTO
Tina

IIpuknagu: Byrpi, mypeHu Ta iHrmi
pubu, XBoCTaTi 3¢ MHOBOIHI, MOP-
CbKi 3Mil

Croci6 pyxy: XBUJIEIOAIOHUM KO-
JINBAHHSM ILJIABI[iB

IIpuknagu: eJIeKTPUIHUHA BYTOD,
kKambaJjia, MOPChbKHUII KOHUK,
CIMHOPIT

Xonnba

Ctpubxu

Bpaxiamia

Crmoci6 pyxy: peaKTUBHUI
(I111XOM BUIIITOBXYBaHHS IEBHO-
ro 06’eMy BOAY B HATIPAMKY, IIIO
OPOTUJIEKHUIN HATIPAMY PYXY)

IIpuxkaagu: menysu, cudorodopu,
KaJIbMapu, JesKi TOKPUBHUKU

Pyx Ha TBepgin onopi

Cmoci6 pyxy: HLIAX0OM PUTMiUHOT
3MiHM KiHIIiBOK, Ha AKi
CIIMIPAETHCA TiJIO

IIpuxknagu: Komaxu (Iig yac Xoab-
0U B KOYKHUU MOMEHT Ha cyOcTpar
CIIUPAIOTHCA TPU HOTHU), CaJIaMaH-
Ipu, IIa3yHu i ccaBii (Ha cy6-
CTpaT CIIMPAIOThCS Bi HOTM),
JIIOAWHA, 0 TepeuIia 10 npsamo-
x00inHA (Ha cyOCcTpaT CIMPAETHCS
JIVIIIE OfHA HOTa), BOAHI TBApUHU,
110 PyXAaoThCsA N0 OHY BOLOUM
(romo3s6epHi MOTIOCKH,
TOJIKOIIIKipi, moxixeTn)

Cmoci6 pyxy: HIJIAXOM YepryBaHHA
(as omopu Ha MOBEPXHIO

Ta IOBHOTO BipUBY Bif Hei.
Kinnisxu, Ha AKi 3mificHIOETHCSA
oI10pa, I0YeProBO 3MiHIOIOTHCSA
IIpuknagu: ccaBri, gesaxi nTaxu
(cTpayce) i maasyHu (BacUJIicK)

Cmoci6 pyxy: moxi6Hmit o 6iry,
aJie TiJIO IPU3eMJIAETHCA HA Ti K
caMi KiHIiBKY, AKMMU BOHO
BiIIIITOBXHYJIOCA Bif 3eMJIi
IIpukaagu: ntaxu (ropooILi,
IATIN, TAJIKU), 663XBOCTi 3 MHO-
BoAHi (*Kabu), ccaBili (KeHTypY,
TYITKAHUYNKY, 3aHAILi)

Cmoci6 pyxy: KpoKyouUunii pyx
Y BUCAYOMY ITOJIOYKEHHI,

3 UiNIAHHAM KiHI[iBKaAMI

IO PO3TAIIIOBAHOI 3TOPU OIIOPU
(AK TpaBUJIO, TiJIKU AepeBa)
IIpuknagu: mpumaru (Jiemypu,
ri6oHU, OpaHTyTaHU)



IloB3anunga

Koszanua

MaxaapHui
MOJIiT

IIuparounit
MOJIiT

Cmoci6 pyxy: moueproBoro 3MiHOIO
IiTAHOK Tija, Ha 9Ki cIupaeThes
TBapuHa. 3aJeKHO BiJl XapaKkTepy
PYXY BUOKPEMJIOIOTH TaKi TUIIH
TOB3aHHA, AK BUTKe (AUB. MaJ.),
Opy’KHE (38 TUIIOM «TapMOIITKH »)
Ta KpoKymoue (6iuHmi Xif

3 IIOUYEPTOBOI0 OIIOPOI0 HA IMepeaHi
i samuiit Kimmi Tima)

IIpuxknagu: YyepBu, IUUYNHKU KO-
Max, 0e3HOTi 3¢eMHOBOIHI, 3Mil

Croci6 pyxy: Ha BigMiny Bif mo-
B3aHHSA, He ToTpebye 3HAUHOI
3MiHU popMu Tija. 3aMicTh IIBOTO
HI0oT0 HUIKHSA IIOBEPXHA YTBOPIOE
yycJIeHHl ApiOHi BUIMHM, 1110 Ipa-
IIIOIOTh IK TMMYAacoBi KiHI[iBKI

IIpuknagu: yepeBOHOTL MOJTIOCKHT
(BUIIMHY YTBOPIOIOTHCA CKOpPOYE-
HUMU AiJITHKAMU M’ A30BOi HOTH),
Ieaki amii (pyHKIiI0 oropu Bu-
KOHYIOTh YePEeBHi JIYCKM)

Monit

Crroci6 pyxy: TBapuHAa IOCTiHiHO
OiAIITOBXYy€E cebe KpuaamMu, 3miti-
CHIOIOUM HUMHU MaXaJbHi pyXu
ITpuknagu: Komaxu, ITaxy i Ka-
KaHU; Y JajIeKi uacu 1meii crmocio
TAKOK OIIAHYBAJIU IITEePO3aBPU

Cmoci6 pyxy: migTpuMaHHAM
CBOro Tijia B moBiTpi

6e3 pUTMIYHUX PYXiB
IIpuknagu: opsiu, rpudu, YauKku
(IIUpAHHA 3OIACHIOETHCA MiK
dazamMu MaxaJLHOTO MIOJLOTY);
JIETIOUi IpaKoHU, JIEeTATH, IIep-
CTOKPWJIi (IIIMPAHHSA CTPUOKOM,
IOBIKUHA IKOTO0 30iJIBITyEThCA
3aBASKU HOJATKOBiH omopi

Ha MOBiTPsI)

KntoyoBa iges

AKTUBHUIA pyx 6araTOKNITUHHWX TBapuH 3abe3-
neyyeTbcAa M'A30BMMK CKOPOYEHHAMM i MpO-
ABNAETbCA Yy GOPMi MnaBaHHA, MONbOTY, PUTTA
Ta pyxy Ha TBeppgin mnoBepxHi. [MacmBHMI pyx
Biflirpa€e NeBHy PoJib Yy MOWWPEHHI 3annigHEeHNX
AELb, IMUNHOK, MasbKiB, @ TAaKOX APIOHNX i Mano-
PYXMBUX TBapPWH.

Teva 6. Apantauii 333 S

Puttsa

Cmoci6 pyxy: IITOBXaJIbHUMU
a00 00epTaIbHUMHU PyXaMu
epeIHbOTO KiHIA Tija

IIpuxknagu: qo110BUT YepPB’ K
Cmoci6 pyxy: pyxamu KiHIIiBOK

IIpuxknagn: Komaxu (BOBUOK),
ccasIii (kpiT, cainak, roaui
3eMJIeKOTI)

MacuBHi pyxu TBapuH

ITacuBHUI pyx v 6araTOKJIITUHHUX TBApPUH
Mae€ IpyropsAale 3HAUEHHS 1 BUKOPUCTOBYETHCA
mepeBakKHO [IJA TOMINPEeHHA fAE€Ib, JUUYNHOK,
a TaKoXK MaJIOPYXJuBUX abo ApioHux icror. Ha
BeJIMKi BifcTaHi ImepeHOCATHLCA TeUiAMU KOM-
MMOHEHTH 300ILJIaHKTOHY (JIMUYMHKU PaKOIOmi0-
HUX Ta TOJKOMIIKipMx, MajJbKu pubd). 3ammiim-
HeHi AHIA KOJIOBEePTOK, madHill, THUXOXOHiB
IePEeHOCATLCA HOBiTpAM. ¥ OeIKUX KAJIKUX,
1[0 IIJIaBalOTh y IIOBEPXHi BOAU, YTBOPIOIOTHCA
CBOEPIiHI MOBITPAHI MyXUpi Ta CKIATKM, AKi BU-
KOHYIOTh (pyHKITiI0 BiTpua (disania, Bemesa).

@ MpakTnyHa poboTa

[ocnipgKeHHA 3aNeXHOCTi MiXK TMNOM pyxy

opraHismy i 6yaoBolo iioro Tina

1. Po3rnaHbTe Ha 306paXeHHAX, HajaHUX yuuTe-
nem, 6ynoBy nepefHix KiHUIBOK CapHW, KpoTa,
paenbdiHa, riboHa.

2. MNoAcHiTb, AKi ocobnmnBocTi 6yfoBM LX OpraHisB
noB’A3aHi 3i cnocobom nepecyBaHHA.

3. Ha nigcTaBi cnocTtepexkeHb cknagitb Ta 3amnos-
HiTb Tabnuuio.

Bup OCHOBHUI OcobnuBocrTi
TBApPUHW = Cnoci6 nepe- 6ynoBu nepepnHix
CyBaHHA KiHLiBOK

3anuTaHHA Ta 3aBOAHHA

1. MopiBHANTe 6ynoBY Ta GYHKLiIOHYBAHHA KpW KO-
Max, NTaxiB Ta KaxaHiB. 2. [yceHnUA N'agyHa KPOKYeE no
rifyi, NoYeproBo NPUKPINAYNCL A0 Hel NnepeaHim Ta
3afHiM KiHUeMm Tina. AKuin cnocib pyxy TyT crnocTtepira-
eTbcA? 3. YoMy nacuBHUIM pyx Bifirpa€ 3HauyHy ponb
y XKUTTi ApibHMX prb, ane He BenuKux?
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§ 18. MNowmnpeHHA opraHi3amMiB YHaCNiAOK OKYNIbTYpPEHHSA

N O4OMAaLLHEHHA

0 [Nomipkynte

Yomy AuKi npefKkn CBIMICbKMX TBapWH
He Manu TaKux BeIMYe3HUX apearnis,
AKi MaloTb IXHi HawagKkn?

é 3raganTe

o Copt « [Mopoga

« EBonouis « Bigbip

O,EI,OMaLIJHeHHFl KYNbTYPHUX POCITNH

OgomalllHeHHA — Ie IPOoIlec 3MiH IIOMYJIs-
Iifi pocauH ab0 TBapWH, 3aBAAKH AKOMY BOHU
CTaIOTh IPUCTOCOBAHUMMU IO YTPUMAHHS B HEBO-
Ji # BUKOpUCTaHHA 1X JioguHoio. CTOCOBHO poc-
JIVH YacTO BUKOPUCTOBYIOTH TEPMIiH OKYJbMmy-
PeHHS, IKe € CHHOHIMOM TepMiHa 000MAULHeHHA.
OpmomaIlltHeHHS BiOyBa€ThCA 3 METOI0 OTPUMAaH-
Hf BiJl pPOCJIVH i TBAPWH OPOAYKTIiB XapuyBaHHA,
IIPOMMCJIOBOI MPOAYKILi (IIIKipa, BOJIOKHO TOIIO)
abo samna iHIMMX IiJeil (TpaHCIOPT, OXOPOHA
Ta iH.). Binbima vactuHa BuAiB OyJsia omoMari-
HeHa B mepiox Bixm 12 mo 2 TMcsAY POKiB TOMYy.

OmgomalllHeHHsST POCJUH JIOJWUHOI BimOyBa-
JocA B PiBHUX perioHax HaIllol ILJIaHETU Hela-
JeXHOo oguH Bim omHoro. HeoOximmmmu mepem-
YyMOBaMH I[LOT'O IIPOIiecy OyJjim:

— CHOPUATJUBL KJIiMaTU4YHI YMOBU;

— HafABHICTL AUKOPOCJUX BHUIIB POCJIUH
i3 moTpiOHMMMU JIIOAWHI BJIACTUBOCTSIMU;

— JocTaTHA KiJBKICTH HaceJIeHHS;

— IIeBHI coIliaJibHi YMOBU IJIA MOYKJIUBOCTI
YTBOPEHHSA OCiJIMX IOCEJIeHb.

Hanpukaan, kiiMar Hu3Ku perioHiB AscTpa-
Jii € mysKe CIPUATINBUM IJIS BUPOIITYBAHHSA 3€P-
HOBHUX. AJjie Bci aBcTpaJilicbki Buau 3jaKiB ma-
IOTh HAATO APiOHe HacinHA. I BupoIlyBaTu ixX aasa
OTPUMaHHsA 3epHa HeMae ceHcy. Ta micas Toro,
AK Y II0 KpaiHy IIpuBes in 3epHa 3JaKiB i3 €8po-
1, CUTyallisa 3amMiHuiacsa i ABcTpastida crajia on-
HUM 3i cBiTOBUX JIifepiB i3 BUPOOHUIITBA 3epHA.

3 BuIlle3asHAUYEHUX MPUYUH KiJIbKiCTh IleH-
TPiB TOXOMKEHHSA POCAWH Oyja 00MesKeHOIO.
BuaBuB iX BHOaTHUN yuYeHUI, T'eHETHUK 1 ce-
Jekmnionep M. I. BaBuios.
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LIeHTpU NOXOAPKEHHS KYNbTYPHMX
POCIUNH

HaiinaBHIiImuM 1eHTPOM IMOXOAMKEHHA KYJIb-
TYPHUX POCJIHUH BBasKalOTh perioH «Pommouoro
miBMicaIlsg», Ha3BaHOTO TaK 3a (POPMOIO MOTO
reorpadiuanx KoHTypiB. Ilepexim mo Bupomry-
BaHHS KYJbTYPHHUX POCJHMH CTaBCd TaM IIPHU-
6ausao 10—-12 Tucsau pokis Tomy. Yei immmi
IeHTPU TOXOKeHHA POCJUH BUHUKJIN IIi3HiIIIe.

Crnig sasHaumTH, IO JOesdAKi BUAU POCJIUH
MAaiOTh CKJAAHY iCTOPil0 OKYJbTYpeHHS i ne-
KiJIbKa IEHTPiB IMOXOAKEHHA.

rlOUJI/IpEHHﬂ KyNnbTYPHUX POCJINH

PisHi nmusinmisalii mporarom cBoro icHyBaHHSA
B3aeMoOJianu Mixk coboro. Ilpu 1boMy BOHU 00-
MiHIOBAJINUCS POCJIMHAMMU Ta arpoTeXHOJIOTiAMU,
3aBAAKN YOMY BUAV KYJIbTYPHUX POCJIUH IIOIIIM-
pwivca Ha Benukux Tepuropisx. Ta He 3aBkamM
Takuil o0OMiH OyB BIAJIMM, OCOOJIMBO B JaBHIi Uacu.
15t pocTy POCJIMH HAA3BUYAWHO BAKJIMBOIO € J0-
BJKMHA CBITOBOTO IHSA, MO0 SAKOI BOHU IIPHCTOCO-
Bami. I agamramis mo iHIIMX yMOB BiZOyBAaeThCS
BaXKKO i 3aiimae Tpuaauii yac. Tomy oOMiH KyJib-
TYPHUMHU POCJIMHAMU Habararo Jieriie Bim0yBaBcs
B IIIUPOTHOMY HANPAMKY (HanpurJazg, misx Kura-
em ta CepeseMHOMOPCHLKMM PETiOHOM, a He MiXK
perionamu IleunTpansHoi Ta IliBmeHHOi AMepuKm).

CyuacHa ceJieKIlid MOCUTh YCIIIITHO [0JIa€
MePeIrKoaN Ha IMLJIAXY HOIMINPEHHA POCJIVH.
Came TOMYy KaBa, SKa MOXOAUTH 3 AQpuKHU, y:Ke
JIaBHO CTaJla OJHUM 3 OCHOBHUX IIPOAYKTIB BUPO-
IIyBaHHA B aMepPUKaHChBKHX KpaiHax. A Kakao,
AKe poaoM iz AMepuKH, € BayKJINBUM IPOTYKTOM
apUKAHCHKOTO €KCIOPTY.

OpoMalUHEHHSA | NOLWMPEHHA TBaPUH

OpmomanrHeHHS TBAapWH HOPiBHAHO 3 0J[0-
MaIllTHeHHSIM POCJHH MaJi0o HeBHi 0COOJHBOCTI.
Haitimosipuie, mpormec ogoMaIrHeHHsI TBapUH
3OilicHIOBaBCA OBOMa MaaAxamu. llepmmuii —
KJIACWYHE YTBOPEHHS MYTYaJTiCTUYHUX B3a€MO-
BigHOCHMH Misk aBoMma BuaamMu. Taxi 3B’A3KH
YacTo BUHUKAIOTh Y IIPUPOAHUX EKOCHCTeMax.
Hpyruit — 1minecupsaMoBaHe IPUPYUYEHHS JIIOAU-
HOIO TBApWH IJA OHEeP:KAaHHS Bil HUX IEeBHUX
OpoAyKTiB (M’sca, IIepCTi TOIIO).



Hassa nenrtpy

CximmoasificbKuii

Inpo-manaiicbKrui

IapiticeKui

CepenuboasificbKuit

ITepenunoasiticbKuit
(«Popgrounit miBmMicamb» )

Cepen3eMHOMOPChK UM
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OCHOBHI LIeHTPY NOXOMXEHHS KYNbTYPHUX POC/IVH

Micue po3TanryBaHHS

Kuraii

Maunaiicskuit apxinenar,
dininoinu, IngoxkuTaii

Iugisa, M’ aama

Yacrtuua [Takucrany, Adrami-
crad, TamKuKucTa, Y30eKuCcTaH

Mana Asia, Cupia, Ispains,
€rumner

Bankanu, I'penia, ItTamia

Pocaunm, sIKi MOXOASATSH i3 I[BOTO LEHTPY

IIpoco, cos, maHmapuH, JinuHa,
BOJIOCBKUI TOPix

Banan, kokocoBa najbpMa, IoMapaHya,
YOPHUI EepeIb, PUC

Baknaxkawn, TMMOH, MAHTO0, TPEUKa, OTiPOK

Huua, nubyJasa ropogHs, YaCHUK, KOHOILIA

ITmenus, monba, JKUTO, SUMiHb, TOPOX, CIU-
Ba, rpyiia, pinikosa majbma, JbOH, iHKUP

OJIMBKOBE IepeBo, BUHOTPA, TipUnIls, Ka-
mycTa, MOPKBa, OypsK, Kpim

Copro, KaBa, KaByH, KOJIa, KYHXYT

Edionceruii Ediomnia, Cyman, Epurpea
ITenTpanbHO- ITenTpanbua Amepuka,
aMepUKaHChbKUI AHTUIBCHKI OCTPOBU
IliBmenHO- T'ipcwki o6aacti Koaym6ii,
aMepUKaHChbKUT ExBanopy, Ilepy, Bousisii

ITepmiuM cmoco6oM OZOMAaIITHIOBAIN COOAK
i koriB. Ileii mpomec i3 cobakamu BimOyBaBCs
npubauduo 10 Tmc. pokiB ToMy Ha TepHUTOPii
Agii, 3 KoramMmu — Tpoxu mismimie. Ocranui 3a-
UHAMU HIIY «MHCJUBIIIB Ha I'PU3YHiB», KOJIU
B IlepemuboasificbKOMY II€HTPi HOXOI:KEeHHS
POCJIMH IIOYaJii CTBOPIOBATH 3amacu 3epHA.
IIi samacu crasu 06’€KTOM HamaJy TPU3YHIB
i, BIITIOBiTHO, IPUYMHOIO OJOMAITHEHHA KOTiB.

Iumri gomarmiui TBapMHM OPUPYyYATUCS JIIO-
IWHOIO I[iJIeCIIPsIMOBAHO B IIepiox Bix 8 mo 2 Tuc.
pokis Tomy. BinpmricTs moMalnHix TBapuH 0YyJIO
omoMaliHeHO Ha TepuTopii €Bpasii B TMX ca-
MUX MiCIIAX, e PO3MilTyBaJuCs IIeHTPU IIOXO-
I)KeHHA KYyJbTYpPHUX pocauH. TinbKu iHIUKH,
MYCKYCHI KauKu, MOPCbKi CBUHKM i JamMu OyJin
omoMallHeHi B AMepuiri.

ITommperHA AOMAaIIHIX TBApWH Bifg0yBaJsiocs
3aBAAKN TOPrOBEJIbHUM KOHTAKTAM MiXK JKUTEJI-
MU pisHux perioxis. Tax, mpubausHo 4 THC. POKiB

KntoyoBa iges

JlioguHa cnpurana NoWWpPeHHIo No BCin 3emni no-
TPiIGHUX T BUAIB TBAPWH i pocnuH. LleHTpu no-
XO[PKEHHA KYNbTYPHUX POC/IVH | AOMALUHIX TBAPUH
cniBnagaloTb i3 HaMAABHIWMMKM LEHTPAMWN NoA-
CbKoi umBinizauii. Hacamnepep ue [lepepHa
A3ia («Popglounn niBmicAaub»), IHAia, Kutan,
LeHTpanbHa Ta liBoeHHa AmepuKa.

Kykypynasa, kakao, 6araT, COHAITHUK,
TIOTIOH

Kapromnsa, momigop, apaxic, amanac,
resesa

TOMY 0 ABcTpaJii moTpamnuia cobaka JUHTO, AKa
IOTiM 3aMuYaBija, Xoua i miATpUMYye IIeBHY B3aa-
emMozio 3 MicieBumu abopureHamu. Kpim Toro,
Jioau Opaau i3 coboro TBapuMH Ha HOBiI Micid,
KoJin 3fificHoBaiau mnepecesnenus. Came Tax Ha
octpoBu Tuxoro okeany 3 XBUJIEIO MOJiHE31HCHKOI
KOJIOHi3allil moTpamuiau cobaKu, Kypu i CBHUHI.

@ MpakThyHa poboTa

Hanpamku Ta pesynbraTty ofOMallHEHHA

1. Po3rnAHbTe Ha 306paXeHHsAX, HafaHVX yumTenem,
30BHILWHIN BUMNAQ TAMIOBOrO KOHSA, KOPOBW, Bi-
BUYApPKWU, Yixyaxya, AOMALUHbOI KYpKU. fAKi 03HaKK
LMX TBApWH NOB'A3aHi 3 OfOMAaLUHEHHAM?

2. Yomy TBapuH 06Mpanu came 3a LUMU O3HaKaMu?

3. Ha nigcraBi cnoctepexeHb CKNagiTb Ta 3anOBHIiTb
Tabnmuo 3a Takummn cToBnuAamu: «Bua TBapuHy,
nopoga abo rpyna nopig», «OcobnueocTi 6ygosu
MOPIBHAHO 3 AUKMMU poAanyamu», «MeTa LWITYyY-
Horo fo6opy».

e3aI‘II/ITaHHﬂ Ta 3aBJaHHA

1. 3 AKOIO MeTOI0, OKPiIM XapuyBaHHS, flogMHa BUPO-
wye pocnnHn? 2. Ynm 3ymMoBneHe Pi3HOMAHITTA Mopig
BeMKOI poraToi xynobu? koHa? cobakm? 3. [ina Aknx
TBAapVH NepBMHHAa MpPUYMHA OAOMALLHEHHA i CyyacHe
BMKOPWCTaHHA NIIOANHOIO € CYTTEBO Pi3HUMN?
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Tema 6. AganTauii

§ 19. Mirpauii TBapuH

0 [NomipkynTe

AKi nepeBarn Ta HepOMIKU MA€E MOCTIMHE MPOXW-
BaHHA TBapWHMW Ha OAHI MPOCTOPOBO OOMEXEHIl
AinAaHui nangwadty?

Q 3raganTe

e Apean « [lonynauin

« MpoxigHi pubn « [epeniTtHi NnTaxu

Mirpauii TBApUH: NPUYNHW,

cnocobm i wnaxm

Binpmricte TBapuH mOCTiliHO mepeOyBae
B pyci. B ociziux Bumis ingumBig abo rpymna imgu-
BimiB (3rpas) KOKeH AeHb PYXAeThCs 3a BJIACHOIO
TpPaeKTopi€ro, 1110 TPOJIATaE B MeyKax apeay. AJje
B JesSKMWX BUIMAAKaX BeJUKi Ipynu TBapwH BIa-
IOTBCS JI0 Y3TOM:KEeHUX IIOZOPOKer — Mirparii.

Mirpauii — nepemileHHA 3HAYHOI YACTHUHU
TOMYJAANil MisK CYTTEBO BiIMiHHUMMU CepeIOBU-
maMu icHyBaHHA. BoHUM MOKYTHL BigOyBaTuCh
MaCUBHO, HiJl Ai€I0 30BHIITHIX YMHHUKIB (TeUild,
BiTpiB ToOI0) 200 K 3a PaXyHOK I[iJIecIIpsAMOBa-
HOI PyXOBOi aKTHBHOCTI TBapMH. AKTHUBHI Mi-
rpamii CIpUYMHIOITHECA HEOOXimHiCTIO MOIITyKY
KOpMy, ocenull] (ITaxu), MiJIAHOK, TPUIATHUX
IS CILISAYKM (3Mii, KasKaHu), PO3MHOMKEHHS Ta
BUBEJIEHHA MOTOMCTBA (JI0COCi, pOonyXu, MOPChKi
yepenaxmn).

Heperyaspni mirpamii, abo kouiBii, He ma-
I0Th YiTKO BHU3HAYeHOI Iepioausarii Ta HampaMm-
Ky mepeMminienusa. Bouu xapakTepHi nasa Gara-
ThOX KOMAaX, IIJa3yHiB, KOOUTHuUX (aHTUJIOIN,

Man. 19.1. MeTenmk MOHapx — pekopanct
i3 panbHoOCTI NepenboTy cepef, KOMax
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Man. 19.2. lop6ywi (aHagpomHi prbn)
nig 4ac mirpauii 4o micub HepecTy

oJieHiB, capH). Perynapni mirpanii Bin6yBaiors-
cdA IIiJ BILIMBOM HOOOBUX a00 CE30HHUX SBUII]
i maroTh uiTkKi Hanpamku. /Jo6osi mizpauii, Ha-
MIPUKJIa] BePTUKAJBbHI IIepeMillleHHs IJIaHKTOHY
B TOBIIi OKeaHy, €, SIK IPaBWJIO, HeJAJEeKUMU.
A ot ce30HHi mizpayii, AK-OT TePeIHOTH NITAXiB,
MOJKYTh OXOILJTIOBATH BifICTaHi y AECATKU TUCAY
KimomeTpiB. A 3pilicHeHHA TaKuUX Mirparii
TBApUHAM HeOOXimHMI MexXaHidM BiguyTTs Ha-
npaAMKy — Oiomasiramig. Ileit mexaHism mo-
3BOJISE€ 3iMCHIOBATH OPi€HTAI[iI0 3a COHIIEM,
3ipkaMu, Mar"HiTHUM IIOJEeM 3eMJIi, XiMiuHuMHT
curHajiaMu (3amaxaMu, CKJIAJOM BOJMU).
Cesonni mirpaiii Bizomi B 6araTbox BHUIiB
merenukiB. HaiimoBmii mepeaboTu 3aificHIOE
MeTeJNK MOHAapX, KNI KOMHOI OoceHi Mmirpye
3 Kamagu no Mekcuku, moJiaioum BifcTadi mo
4000 kM (max. 19.1). Anagoriuni mirparii smifi-
CHIOIOTH i Jeski 6a0Ku, HAIIPUKJIA] J030pelh 3e-
JeHuii. A I IedKUX BUIIB capaHU XapaKTepHi
MacoBi, ajile HeperyJadpHi mirpamii zma Bigzcranb
mo 300 kKM, cipUuYMHEHi HecTauero KOpMY.
Mirparrii pu6 Takok MOXKYTb OyTHU OB’ A3aHi
i3 cezoHHUMEU ABUIaMu. Tak, TYHIIL IOPiuHO
MIirpyIOTh i3 miBHOYi Ha WiBAeHb 1 Has3ajd CJIi-
JIOM 3a 3MiHaMM TeMIlepaTypu Bogu. lleari pubu
3IiMCHIOIOTh Mirpaiiii 3 MeTol0 PO3MHOKEHHH,
00 iXHS MOJIOAb 3JaTHA PO3BUBATHUCA B YMO-
BaXx, OysKe BiAMiHHUX Big THX, IO CIPUATINUBI
nas mopocaux. Taxk 3BaHi aHadpomHi BUAU KH-
BYTh Y MOPAX, ajie POBMHOKYIOThCA y IIPicHil
Boxi (ropOyiia, Jiococh, paiigysKHa (opesb, €B-
ponelicbkuii ocerep) (man. 19.2). ¥ 6araTbox
aHAJPOMHUX BHUIIB Mirpamia o Miciisg po3MHO-



JKeHHs BimOyBaeThCs JIHINE OOWH pPas3 y KUTTI:
OJIOJIaBINIM BeJIMUE3Hi BifcTaHi, pyxaroduch
IO MicIld PO3BMHOMKEHHA NPOTH CHJBHOI Teuii,
mepecTpubyooun piukoBi moporu i Bomocmanmu,
3HecHuJIeHi pubu TMHYTH Bifpasy micjsa HepecTy.

Iuamri, kamadpomni BUAM, HABIAKU, JKUBYTH
y IIpicHUX BOJaX, a POBMHOMKYIOTHLCA B MOPi (€Bpo-
nelcbKUU Byrop, piukoBa Kambasa) (masa. 19.3).

Mirpamnii nraxis, abo nepenvomu, oB’si3aHi
i3 Ce30HHOI0 3MiHOI KJiMaTUYHUX, a OTIXKe,
i kopmoBuUX yMOB. IIONAPHUI KPAYOK IOPOKY
Mirpye Bifg ApKTHUKM 10 AHTapKTUKU, HOJAI0UN
Bimcraus 40 000—-90 000 kM, a MaJIUi IPUITUK
mpositTae 11000 kM 6Ge3 3KOAHOI 3ymUHKHU. AJje
OinpIricTh mTaxiB Mirpye Ha MeHII BigcTaHi:
i3 moMipHUX peTioHiB M0 TpomiuHuUX (JIejeKu,
JacTiBKU, OMKOJ0IAKI) abo Jullle 3 IMiBHIUHUX
periouiB €Bpomnu A0 IiBIeHHUX, A€ BOAOMMU He
3amMep3aioTh (Kauku, rycu, Jiebemi).

Mirpamii ccaBIiB mnepeBasKHO IIOB’si3aHi
3 MOITYKOM KOPMY, 3YMOBJIEHUM HECTadeio poc-
auHHOI 13Ki mporarom xoJsogHOTO ce3oHy. o
HeperyJsapHUX KOUiBeJb 3MaTHiI 6araTo BHUIiB
TPU3YHiB, HanpukJajg jJeMminru. Ilaseki cesoHHi
mirpamii smificHIOIOTH KasKaHW i KommTHi (IiB-
HiYHUN oJeHb, aHTWona rHy). Ce30HHI SABU-
I1a B OKeaHax 3MYHIYIOTH [0 JAaJIEKUX Mirparin
JIACTOHOTMX Ta KUTOIOAIOHUX: cipi KUTHU I10po-
Ky mpomauBaioTh 12000 km — Bixg Kamigopmii
0 APKTUYHUX IITAPOT.

Bnnune nioacbKol AianbHOCTI

Ha MirpauinHi npouecn

JlionuHa, 3MiHIOIOUN YMOBU HaBKOJUIITHLO-
TO CepemoBUINA, MOKe 3HAUHO BILIMHYTH Ha
mirpamiiai mpomecu. Bugm, 1mo B mpuUpoOgHUX
yMOBaxX 3MYIIIeHI MirpyBaTH B HONIIyKax OiJbIIn
CIPUATJIUBUX YMOB, MIEPeXOAATh OO OCiJOCTi,
00 1M06JIM3Y JIOACHKOr0 KUTJIa BOHU 3HAXOIATH
yci HeoOximHi pecypcu HaBiTh y3uMmkKy. Tak,
Opisa yopHUil, KPUIKEHb, AedKi BUAU KaKaHiB
dopMyioTh y MicTax ocini momyssamii, a rpaxu
B IIiBAEHHIN YacTMHI apeayly IIOCTYIOBO CTaJI

0 KnioyoBga igen

TBapuvHM BAAOTbCA A0 Mirpadii B NOLYKax MicLib,
CMPUATANBUX ANA XUBMNEHHS, CNIAYKM abo BuU-
BeAeHHA noTomcTBa. HeobxigHicTb mirpyBaTtu
nos’'A3aHa Hacamnepepq i3 CE30HHUMU ABMLIA-
Mu. HamsigganeHiwi mirpauii 3gificHIOOTb NTaxum
i KUTONoAi6Hi.

Teva 6. Apantauii 333 S

\

Man. 19.3. Mirpauii eBponencbkoro Byrpa
(kaTagpoMHoi prbn)

ocimumu nraxamu. CopuATINBI yMOBU HaceJe-
HUX IIYHKTiB 3MYHIYIOTH OCiJIUX JIiCOBUX NTaxiB
MirpyBaTH IO MiCT KOKHOI 3uMu (IIOB3UK, OJia-
KUTHA CUHUIA), a HNEePeJiTHUX — MIPOKJIAJATH
MapHIPyTH 4Yepe3 micTta (OMeJIoX).

@ MpakThuHa poboTa

DocnigKeHHA WnAXiB Mirpauii MiyeHNX TBapuH

1. Po3rnAHbTe Ha Mani OCHOBHI HaMPAMKWU CE30H-
HUX Mmirpauini ntaxis (man. 19.4).

2. MMomipKkyinTe, YAM 3yMOBNEHe MepeBakaHHA Ha-
NPAMKY Mirpauii nisgeHb-niBHiy.

3. YuM MOACHIOIOTLCA iICHYIOYI BiAXUNEHHA Bif
LibOro HanpAmMKy?

Man. 19.4. OCHOBHi HaNPAMKM CE30HHUX Mirpauin nTaxis

3anuTaHHA Ta 3aBOaHHSA

1. Yomy 6araTo BMAiB NTaxiB MirpyroTb 4O MiCT came
B3MMKY, BBaXKaloun 3a Kpalle BJIiTKY noBepTaTuca [0
npupoaHnx ekocuctem? 2. Aki Buan ameibin i pentuniin
3paTHi go mirpauin? 3 Aakux npuuunnH? 3. Yomy peaki
JEHHi NTaxu 3[iNCHIOTb NepenboTh BHOYI?
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§ 20. Camoperynauia 6ionoriyHux cucrtem

0 [NomipkynTe

flke 3HaueHHA Ma€e camoperynauin
ONA XXMBUX OpraHi3mis?

Q 3raganTe

» [omeocTas
« PiBHi opraHi3auii 6ionoriyHnx cuctem

[NoHATTA camoperynauii

Bynp-arka xwBa cucremMa IIOYMHAIOUU Bif
KJiTUHU @I 3aKiHuylouum O0ioreoreHos3oM IIO-
CcTifiHO 3a3Hae BIJIMBY 330BHI pisHOMaHITHUX
dakTopiB. 3MiHIOIOTBCA TeMIIEpAaTyPHi YyMOBH,
BOJIOTICTB, 3aKiHUyeThCA I3Ka a00 IIOCUIIOETHCS
MiKBuUAOBa KOHKypeHIid. IIpm mpomy KuTTE-
30ATHICTh OYAb-AKOI cHUCTeMU 3aJIeKUTh Bim ii
BMiHHS TiTPUMyBaTH CBiil CKJajJ Ha IOCTiii-
HOMY piBHi.

Sk Bu mam’ATaeTe, IS KOYKHOTO OKPEMO-
T0 OpraHiaMy BayKJHMBO IIIATPUMYBATH 20MeE0-
cma3 — CTajJicTh BHYTPIIIIHBOTO CEpPemOBUIIA.
Hnsa 6impmux GiocucTeM, HATPUKJIAL OioleHo-
3iB, BasKJIMBO 30eperTy MIeBHE CIIiBBiAHOIIEHHS
MiK opramisamamMu, II0 CKJAaAZaioTh TpodiuHi
piBHi, iHaKIIe mopymuThca OasiaHc oOMiHYy pe-
YOBUWH 1 eHeprii.

Came [ois TiATPUMKH IIOCTiHHOTO CKJIAmy
biocucTeM iCHYIOTH UHCEJbHI MexaHi3sMMu caMo-
peryasamnii. Camoperyaauia — Ie BJIaCTUBIiCTH
cucteM 30epiraTu BHYTPIITHIO cTabinbHiCTH Ha
eBHOMY, BiHOCHO crajmomy piBHi. Camoperyis-
1Iidg € OgHi€0 3 HAWBAKJIMBIIIINX BJIACTHUBOCTEM
JKUBUX CUCTEM.

Camoperynauia Ha Pi3HUX PiBHAX
GionoriyHnx cuctem

Ha pisaux piBHAX opraHisarii :KmBoi mMa-

Tepii — BiJg MOJIEKYJAPHOTO M0 HamopraHisMo-
BOTO — iCHYIOTH KOHKPETHiI MeXaHi3Mu camo-
peryJamii.

IIpuknazgom camoperynisailii Ha MOJIEKYJIsIp-
HOMY piBHi € (hpepMeHTAaTUBHiI peakIlii, y AKuUX
KiHIIeBUI TPOAYKT BILIMBAE HA aKTUBHICTH (hep-
MEHTiB, IO KaTaJi3yIOTh IIi peakirii.
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ITpukmangm camoperysaamnii Ha KJIITHHHOMY
piBHIi — caMo30mMpaHHA KJIITHHHUX MeMOpaH
i3 MoJieKyJ JIimigiB, perysdilisg eramiB KJIITUH-
HOTO ITUKJY.

Ha magkmiTuaHOMY piBHI camoperyJsiia
3IiNICHIOETHCSA SAK OpraHilalifgd KJIITUH B YIO-
pAnKoBaHi acomiamii — TKaHWHU.

BinbmiicTs opraHiB 3maTHiI 10 BHYTPilIHBO-
OPraHHOI caMOperyJaAanii QyHKI[if; HATPUKJIIaI,
cepiie 37aTHe OO0 aBTOMATii — PUTMIUYHOTO CKO-
poueHHs 0e3 30BHIIIHIX ITOAPA3HUKIB ITiJ BIIN-
BOM iMOyJbCiB IIPOBiHOI cHUCTEeMHU cepIlid.

Ha opramiamoBomy piBHI e(heKTHBHO B3a-
€MOJiIOTh HEPBOBi, I'yMOpaJibHiI ¥ TOPMOHAJIbHI
MexXaHi3MU caMOperyJidllil, 3a JOIIOMOTOI0 SIKUX
y CCaBIIiB YCTAHOBJIOIOTHCA U IIiATPUMYIOTHCS
Ha IIEBHOMY piBHIi IMOKa3HUKW BHYTPiITHBOTO
cepelioBUINla — TeMIlepaTypa, KPOB AHUH Ta
OCMOTHUYHUMN THUCK, PiBeHb IIYKPY B KPOBi TOIIIO.

PisHomaHiTHI npodaBM I MexaHiZMU caMoO-
perynasailii Ha BUAOBOMY pPiBHI mo0Ope Bimcre:xy-
I0ThCA B monyJAniax. Ie perynsiia uncerbHOC-
Ti momyJaAIlli#i, CIiBBiAHOIIIEHHA CTaTedl y HUX,
TeMII CTAPiHHA ¥ HAPOAKYBAHOCTI OCOOMH.

Jo HaABUIOBUX CUCTEM HaJeKaThb 0ioIeHO-
31 ¥ ekocuctemu. lle BeamKi cTifiki cucremu,
IesaKi 3 HuUX iCHYIOTH 0e3 BUAMUMUX 3MiH COTHi
i Tucaui pokiB. MixkBug0oBi B3aeMoil pery.io-
IOTh YHCEJbHICTh PiBHUX BUIIB, IO BXOAATH IO
CKJIaAy YyIPYHOBaHHA.

MprHUMN 3BOPOTHOTO 3B'A3KY

IIpomecu, 110 BimOyBalOThCA Ha KOMKHO-
My 3 piBHiIB opraxisaiii 6iosioriuHux cucrem,
pisHATBCS MacIITaOHICTIO, AKepeJaMu eHeprii
M cBOiMU pe3yJbTaTaMu, ajle BOHU € CXOMKUMU
3a cyTTI0. BOHU T'DYHTYIOTBCA Ha OJHAKOBUX
Meromax camoperyJaiiii cucrem. Hacammepen
Ile MeXaHi3M 3BOPOTHOTIO 3B’SI3KY.

MexaHisM B3BOPOTHOTO 3B’S3KY IIOJATraeE
B TOMY, II[0 CHCTEMa OTPUMY€E MEBHUHA BiATYK
Ha pe3yJbTaTH CBOTO (DYHKI[IOHYBaHHA, AKUNA
BU3HAaUae, M0 cucTeMi poburtu gani. Hampu-
KJIaJ, V TOJIOMHOI TBAPUHU BUIIIAIOTHCA TPABHI
(epmeHTH, 10 TOAPA3HIOITH ILJIYHOK 1 CIO-
HYKAalOTh IIyKaTH 3400uY; y KPOB BUIIISAETDH-
cd aapeHaNiH, AKUH migBuniye QisuuHy ak-
TUBHICTHh i Jomomarae moJiroBaHHIO. Ilicma ixki
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Mouatok MpOMiKHWIA MpomiHMIA MpomikHMIA KiHuesui
MeTab6oniuHoro WwnAxy npoAayKT 1 NPOoAyKT 2 nNpoaykKT 3 npoaykT
DepmeHT 1 OepmeHT 2 OepmeHT 3 OepmeHT 4
T KiHueBMI NpoAyKT NPUrHivye akTUBHICTb GepPMEHTIB LbOro LUAXY

Man. 20.1. HeratmBHUIA 3BOPOTHUIA 3B'A30K Y perynauii MeTaboniuHoro Lwnsaxy

BUALISAIOTHCA PEUOBUHU, 1110 BUKJIUKAIOTDH IIOYYT-
TS 3aJ0OBOJIEHHSA, i Il «HAropojga» 3HUIKYE IIO-
IIYKOBY aKTHUBHiCTb. TaKMM YMHOM, 3BOPOTHUH
3B’SI30K KEepye CHUCTeMOIO 3aJIe;KHO Bif ii cramy.

CamoperyiabpoBaHi cHCTeMH — 1€ CHUCTEeMU
3i 3BOpPOTHUM B3B’SI3KOM, 3JaTHi pearyBaTu Ha
30BHIITHI ¥ BHyTpinIHi 3Minu, 36epiramum crax
IUHaAMiuHOI piBHOBaru.

3BOPOTHUI 3B’ 30K MOKe OyTU ITO3UTUBHUM
i HeraTuBHUM. ¥ Pa3i HEraTUBHOTO 3BOPOTHOTO
3B’ABKY Pes3yJbTaT! MPOIeCY BIOBLIBLHIOIOTEH a0
3YIUHAIOTH IIPOILEC.

3a TOPUHIIMIIOM HETaTUBHOTO 3BOPOTHOTO
3B’S3KY B KJITHMHAX PETryJI0EThCA aKTUBHICTH
depmenrTis. IIpukaagoMm MoKe OyTH IIPUTHIUEH-
HA MeTabOJIIUHOTrO ILIAXY KiHIIeBUM IIPOIYKTOM
(mag. 20.1). 3a THIOM HEraTUBHOTO 3BOPOTHOTO
3B’ABKY BIiMICHIOETHCA HEPBOBA i r'ymMopaJjbHa
peryisdAiis romeocrasdy, 3aBOAKN AKiA migTpwu-
MY€eThCA TeMIlepaTypa Tija, IoCTiliHa KOHIIeH-
tpania CO,, rimokosu tomo. Hampuraan, mig-
BUIMEHHSA TEeMIIEpAaTypyu AaKTUBYE MeXaHi3Mu
TEePMOPEryadAlii, cupAMoBaHi Ha Ii 3HU)KeHHH,
i maBmaxu (mai. 20.2).

VY monynasiisgx HeraTUBHI 3BOPOTHI 3B’ A3KU
3a0e3I1euyioTh roMeocTas umuceabHocTi. I[Ipmmi-
poM, uuM OijbIle iKi, TEM OiJIBIIIOIO CTae UM-
CeJIbHICTDL ImomyJasaIii. 3a HeoOMe:KeHol KilbKoc-
Ti i2ki et pict mir 6u 6yTH HeCcKiHUeHHUM, aje
HecTaya 1»Ki Ipu3BOAUTH OO0 oro synuHKU. Ilei
3B’A30K € HETaTUBHUM. 3aBAAKU HOMY UHCEJb-
HIiCTb MOMyJNAIil KOJIMBAETHCA HABKOJIO BimHOC-
HO IIOCTiAHOTO 3HAYEHHS.

Y pasi mo3UTHUBHOTO 3BOPOTHOTO 3B’A3KY
pe3yJbTaTH IIPoIecy Iie OiJbIlle ITOCUJIIIOTH
el IIpoIiec.

0 KniouoBa iges

Camoperynsauia — BnacTuBicTb cuctem 36epiratm
BHYTPILWHIO CTabiNIbHICTb Ha MeBHOMY, BiHOCHO
CcTanomy piBHi. KOHKpeTHi mMexaHi3mun camopery-
nAUiT iCHYI0Tb Ha PI3HUX PIBHAX OpraHisauii »Xnso-
ro — Bifj MONEKYNAPHOro A0 HagopPraHi3aMOBOrO.

3a TPUHIUMIOM HO3UTHUBHOTO 3BOPOTHO-
ro 3B’A3KY BiJOyBaeTbCA pPeryJadAllid 3cimamus
KpoBi. HaBK0JIO YIIIKOIKEeHOI KPOBOHOCHOI Cy-
IWHU KOHIIEHTPYIOTHCA TpomOoIiuTu. Bouu Bu-
BIJILHIOIOTH XiMiUHi peuoBUHU, IO «ITPUBAOJIIO-
I0Th» Ha Micie moxii HoBi TpomboriuTu. IIporec
TIOCUJIOETHCS, MOKU He yTBOopuThcsa Tpom6O. Ile
OIHUM MPUKJIAIOM € J03piBaHHA miaogiB. Ctur-
Ji MJIoaAW BUIIJIAIOTH e€THJIeH — ras, AKUHA €
ropMmoHoM y pocuauH. Ilig #fioro miero iHmm miaogm
TAKOXK A03PiBaIOTh I y CBOIO UEPTy BULIIAIOTH
eTHUJIeH.

Isoni mosuTHUBHUI 3BOPOTHUM 3B’SI30K I'pae
HETraTUBHY POJIb. 3aBASKMW MOTr0 BILJIUBY IIOCHU-
JI0EThCA iMyHHA BiAIIOBimb mim dac 3amajieHHd,
KOJIM aKTUBYETBHCA BCe OijbIlle HOBUX IIOPILiit
iMyHHHUX KJITUH. ¥ pesyJbTaTi Kackaj peakIliit
MOXKE CTaT¥M HEKOHTPOJHhOBAHUM, BUKJIWKAIOUMN
PYWHYBaHHA B OCEPEAKY 3amajieHHs, MOIINPIO-
IOUNCh Ha CYCiZHi TKAHWHU I OXOILIIOIOYU BeECh
opramism.

HopmanbHa Temnepartypa Tina, 37°C

Temneparypa
NigBULLYETbCA

Temnepatypa
3HMXKYETbCA

lnotanamyc aktusye
npouecu, Wo 3MeHLLYIOTb

lnotanamyc aktusye
npouecu, Wo NigBULLYIOTb

TemnepaTypy Temneparypy
Temnepatypa Temnepatypa
3HUXKYETbCA NiABULLYETbCA

HopmanbHa Temnepartypa Tina, 37°C

Man. 20.2. HeraTnBHWI 3BOPOTHUI 3B'A30K Y npoLecax
Tepmoperynauii

3anuTaHHA Ta 3aBAaHH#A

1. HaBefiTb KOHKpeTHi npuknagm camoperynauii
Ha Ppi3HMX piBHAX GionoriyHMx cuctem. 2. Yn icHye
B33aEMO3B'A30K CaMoperynAuii Ha Pi3HMX PIBHAX TaKMX
cuctem? JloBefitb abo CnNpocCTyiTe CBOK AYMKY.
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Tema 6. AganTauii

§ 21. Camoperynsauia Ha MONEKynApPHOMY PiBHi

0 [NomipkynTe

[nAa yoro KniTMHa perynioe WBKUAKICTb pPoboTu
depmeHTiB?

é 3raganTe

o OepmeHTH

o MeTaboniyHi wnaxm

o KatanitmuHmin ueHtp depmeHTy
» AnoctepuyHa perynsuis

3aranbHi WNAXW perynauii akTUBHOCTI

bepmeHTiB

Peryinsaiia aktTuBHOCTi (hepMeHTIB cpsaMo-
Bye BCi KJIiTMHHI mpolecu. PepMeHTH 3TaTHI
pearyBaTu Ha BHYTPIIIHIN CTaH KJIITUHU ¥ Ha
30BHIiNIHI (haKkTOPM, 1110 BIJIMBAIOTH Ha Hei. Taka
YyTJUBiCTH (hepMEHTIB Jae 3MOTy BimpearyBaTu
Ha 3MiHM HaBKOJIUIITHBOTO CEPEIOBUIIA, ITPUCTO-
CYBaTHU KJITHHY IO HOBUX YMOB, JTaTH BiAIIOBiAbL
Ha TOPMOHAJIbHI CUTHAJIMN.

PiBenp akTuBHOCTI (hbepMEHTIB pPeryJII0ETHCA
IBOMa IIJISIXaMW: KOHTPOJIEM KiJdbKocTi ¢ep-
MEeHTY ¥ KOHTpoJieM #oro aktuBHOCTi. Kimb-
KicTh (pepMeHTy BU3HAYAETHCS CIIiBBiIHOIIIEH-
HAM IIBUAKOCTEH MOro cuHTe3y ¥ po3many.
IaTeHCUBHICTL CUHTE3Y (PePMEHTY PeryJaieThCs
Ha eTamax eKcupecii rexa mbporo epMeHTy (I0-
KJaagHinie gus. § 22).

KouTposb akTuBHOCTI (hepmeHTy 3xmificHIO-
€ThCA IILJIAXOM QJOCMepuuHol pezyaauii (B3a-
€MO/ii 3 IeBHUMMN PEeUYOBHMHAMU, IIIO0 3MiHIOIOTH

KoH(oOpMAaIlilo aKTHUBHOTO II€HTPY), XiMiuHOL

modu@ikauyii (IpUeTHAHHAM NEeBHUX XiMiUuHHX
rpyn) abo oOmedxcenHum npomeonizom (Bimime-
IJIEHHAM HeOTUIHUX (PparMeHTiB).

,D'OCTyI'IHiCTb cy6CTpaTy

OgauM i3 mpocTuUX CHOCOGIB peryaAarii
aKTHUBHOCTiI (pepMeHTIiB € 3MiHA KOHIIEHTpPAIil
cyo6cTpariB peakuii. Ik Bu 3HaeTe, MBUIKICTD,
i3 SKO0I0 PeuoBMHM pearyioTh MixK co000, 3a-
JIEKUTDh Big Ixubol KoHIeHTpallii. Yum Oiablime
MOJIEKYJI cyOCTpaTy € B HAsgBHOCTi, TUM IIBU[I-
M cTae mporec. IIpu HacumueHHi Bcix MoJie-
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KyJa ()epMeHTy cyOCcTpaTOM INBUIKICTL pearirii
crae MakcuMaiabHON. Hampukiaazn, Aad IUKIY
TPUKAPOOHOBUX KMUCJOT TAKUM CyOCTPATOM BU-
cTymnae okcaJoarerar. HagBHiCTbh oKcajoarera-
Ty «HiJIITOBXYE» PeaKIlii MUKJY.

AnoctepuyHa perynauis

AnocrepuuHa peryiaAnis gepMeHTHOI ak-
TUBHOCTi 6a3y€ThCs HAa 3MiHi TPeTHHHOI CTPYK-
Typu MoJeKyJa (pepmenty. Ila smina BimOysa-
€TbCA BHACJIiOK IpUEeTHAHHA OO0 (HEepMEHTY
MOJIEKYJIU 1HIIOI PEeUYOBUHU.

AnocrepuuHi GepMeHTH MalOTh [IBa akK-
TUBHI IIeHTPU: KATAJITUUYHUN i aJIOCTePUUHUHA.
Ho anocTepruyHOTO IEHTPY IPUETHYETHCA MOJIE-
KyJa peuoBuHu-eexropa. Ile sminoe xoudop-
marito Oiska ¥, BimmoBigHO, TIoTO (DEPMEHTHY
akTuBHicTh (Maa. 21.1).

AJocTepruHa peryJasilisa Moxke OyTH SK II0-
BUTHBHOIO, TaK i HeraTuBHOW. [lo3uTuUBHUMU
peryaaTopamMmu (aKTMBaTOpaMu) MOXKYThH OyTHU
MOJIEKYJIY, IO TepefaloTh CUTHAN (30KpeMma,
TOPMOHAJBHUN) 3 KJIITUHHUX PEIeNTOPiB yce-
penuny KiaiTuHU (HoKJanmuimie nus. § 22). Hera-
TUBHUM peryiaTopom (iuridiTopom) moske 6yTu
KiHneBuii meTaboiiT 6ioximiunoro mpoiecy abo
OPOAYKT Iriei peakiiii, ToOTO aie MexaHi3M He-
raTUBHOTO 3BOPOTHOrO 3B’sA3Ky (MaJj. 20.1).

PerynatopHuin Cy6CTpaT MpreaHaHHA
LeHTp iHribiTopa
3HUXKeHHA
@G@ < <§) KaTaniTmyHoi
AKTMBHOCTI

AKTI/IBHI/II/I LeHTp

AKTUBHUI pepMeHT HeaktneHunin pepmeHT

Perynz:c:pHmm Cy6CTpaT MpreaHaHHA
HERTP aKTMBaTopa
MigBrWweHHsA
Q) KaTaniTnuHoi
aKTVBHOCTI

AKTUBHUIA LEHTP

HeakTuBHui pepmeHT  AKTUBHUI dpepmMeHT

Man. 21.1. 3aranbHu NpUHLMN
anocTepuyHoi perynauii



XimiuHa perynauia

Ha axTuBHiCTH (hepMeHTIB MOKHa BILJIU-
HYTHU IILIAXOM iXHBLOI Ximiumoi mommdikarrii.
Ximiuna momudiikamia 3milicHIOETbCA IIPUEN-
HAHHAM [0 aMiHOKHUCJIOT OijiKa MeBHUX T'PYII:
docharHOl rpynu, 3aJUMIKY KUPHOI KUCJIOTHU,
BYIJIEBOOIHUX KoMHOOHeHTiB. IlpmemnanHsa mo-
ITaTKOBUX XiMIiUHWX T'PYI CYTTEBO BIJIMBA€E HA
CTPYKTYPY (epMeHTy, a OT:Ke, i Ha #oro gep-
MEHTATUBHY aKTUBHiCTb.

Haii6inem momwupeHui cmoci® 3MiHUTH
BractuBocTi OinkiB — 1e ¢ochopumoBaH-
HA U gedochopunioBanaa (nmpuegHanuHa abo
Bim’emgHaHHsa 3aJUIIKY opTodocdaTHOl Kucio-
tu). Hanpukmaanx, ¢dochopunioBanusa iHrudye
(hepMeHT TIiKOTeHCUHTARY (BHUIKYETHCS CUHTES
TJIIKOTeHY), ajie aKTUBYE Jiina3y (IMOCHUJIIOETHCS
posuap JgimiaiB). PochopuroBaHHs TeBHUX 0iJI-
KiB aKTUBYy€ CKOPOUYEHHSA M’ A3iB.

ObmexeHunn npoTeoni3

O0meskeHu# (YacTKOBUII) IPOTEOJai3 Iie-
penbauae, IO CUHTE3 JeAKUX (PepMeHTiB 3ili-
CHIOETBCA y BUIIAAI OiJBIIOrO IIOHEepemsHU-
Ka — mnpodepmeHTy. PepMEHT AKTUBYETHCH
MIJIAXOM BifIenJieHHs BiJf HbOro OgHOTO abo
KimbKOX menTugHUX (pparmentiB. Toxi B uac-
TUHI MOJIEKYJIU, 1[0 3aJUINNJIACA, BiTOyBaeTh-
¢ KoH(dopMalliiina mepedymoBa it GopMyeEThCS
akTuBHUU 1eHTp (Man. 21.2). depmeHT crae
AKTUBHUM.

IIpukaagoM € aKTHUBAIiA IIPOTEOJIiTHY-
HuX (hepMeHTiB IIIYHKOBO-KHIIKOBOTO TPAKTY
(TpUIICMHOTEHY, HEeIICUHOreHYy), (DaKTOPiB cucTe-
MU 3cigaHHA KpoBi (PidpuHOTEHY), Ji30COMAIb-
HUX (PEPMEHTiB, MeOTUAHUX TOPMOHIiB (iHcy.ri-
Hy). Hampuknan, HeaKTUBHUUA TPUICUHOTEH,
CHUHTEe30BaHUU y IiAIJIYHKOBiM 3ay03i, HagXO0-
IUTH Y KUIIEUHUK, e BigOyBaeThcsa Moro obme-
JKEHUU IPOTeosi3. ¥ pe3yJsbTaTi yTBOPIOETHCH
AKTUBHUN TPUIICUH.

Taxkuit MexaHi3M 3axXuIllae OpraHisM Bif yIII-
KOIKeHb (HampuKJan, o0 cam3oBa IIiAMIIyH-
KOBOI 3aJI03W He 3pyHHYyBaJacsd I Ji€l0 TPuUi-
cuny) abo 36epirae OiJIOK DO MOMEHTY, KOJU

KniouoBa igen

Perynauia akTMBHOCTI $epMeHTiB cnpAMOBYE BCi
KNiTUHHI Npouecn. PiBeHb GepMeHTHOT aKTUBHOCTI
perynioeTbcA ABOMA LUAAXaMU: KOHTPONEM Kifib-
KOCTi GepMeHTy N KOHTPONEM MOro aKTMBHOCTI.
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HeakTtuBHa
KaTaniTmyHa 4YacTunHa

IHribytoua yacTuHa

 —
AKTMBHa

KaTaniTyHa YyacTuHa

Man. 21.2. AkTuBauia depmeHTy 0OMEXEHUM MPOTEOSi30M

3HAMO0UTHCA MOro akTHBHIicTh (mig uac srop-
TaHHA KPOBi).

MeTaboniuHi naHuoru

3aszBuuaii pepMeHTaTUBHI peakilii B KiaiTuui
o0’emHaHi B MeTaboJIiuHi JIaHITIOTH ab0 IUKJIH.

¥V KoKHOr0o MeTaboJIiuHOrO JIAHITIOTA € KJII0-
yoBUN (PpepMeHT, AKUA BU3HAYAE ITBUAKICTH
yChOI'O JIAHITIO)KKA peakIiii. IK mpaBmio, KJIIo-
Y0Bi (DepMEHTH € IePIINMHU B JIAHIIOMKKY. Haii-
yacrimre 1e ajocrepuuHi pepmerTu. Boru iHri-
OyloThcs KiHIeBuMHU mnponykramu (mana. 20.1,
c. 43) i MOKYTh aKTUBYBAaTHUCh MOJIEKYJIAMHU BTO-
PUHHUX IIOCepeIHUKIB (HoKJamHimne aus. § 22).
Y Takwuii crmocid perysoeTbesa MIBUAKICTE YCHOTO
MeTa00JiYHOro IIIAXY.

Taxo:xx QyHKIIiOHYBaHHA KJIiTHHU 3abesme-
YyeThbCs IIPOCTOPOBOIO PEryiAlieo Merabosiu-
Hux muiaxiB. et Tun peryndAnii mos’sasaHmit
i3 Jiokanizamiero meBHUX (PepPMEHTIB y pisHUX
opramesiax: y aApi mMictaTbcA (epMeHTH CUH-
resy IHK i PHK, y muronmaszmi — ¢depmen-
TH TJiKOJi3y, y MITOXOHIPiAX — QepMeHTH
NUKJIYy TPUKapOOHOBMUX KwucaoT. HamnBuimmii
PiBeHb NPOCTOPOBOI oprawisairii crmocrepira-
€TbCdA, Kouu (hepMEHTHI KOMILJIEKCH IIOB’A3aHi
3 meMOpaHamMu. ¥ TaKOMY pasi peuyoBUHU, IO
IePEeTBOPIOIOTHCA, MIOCIiJOBHO IIEPECYBAIOTHCA
B3OOBXK JaHIlfora (epmenTtiB. Ilpukmanu Ta-
Kux KominaekciB — ATd®asu i mepeHOCHUKH
eJIEKTPOHIB y MeMOpaHax XJIOPOILJIACTIB i MiTo-
xoHapi. HUiTKa mpocTopoBa JIoOKasidaIia gep-
MEeHTiB y KJiTuHi 3abes3meuye ixX y3TOIKeHY
TiAJbHICTE.

e3aHMTaHHﬂ Ta 3aBJaHHA

1. AnoctepuyHi ¢epmeHTU HalyacTile MalTb YyeT-
BEPTUHHY CTPYKTYpY: CKNafalTbCA 3 AeKinbkox cyob-
oanHuub. Yomy? 2. Ik BM BBaXa€Te, AKi 3 PO3rNAHYTUX
Cnocob6iB perynauii akTMBHOCTI pepMeHTIB € 060POTHU-
MW, @ AKIi — HeobopOTHUMU?
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§ 22. Camoperynsauia Ha KNITUHHOMY piBHi

AMiHK, abo nen-
/TVI}J,Hi rOpMOHN

o*

KnitTnHHa
MembpaHa

KposoHocHa cyanHa —

_—

0 [omipkynTe

flke 3HaueHHA Mae camoperynauia Ha KAITUHHOMY
piBHi? [loBeaiTb CBOIO AYMKY.

CTepoigHi ropmoHu,
TUPOKCUH

» Lintonnas-
3rauaMTe MaTUYHUN Mem6paHHuin >+
. [EltiEiniet? peLientop
« [fpomoTtop » TepmiHaTop
AKTUBI3aLiA BTOPUHHOIO
» Onepat » OnepoH
Onepatop Onepo OHK nocepeaHnKa
* IHTPOHM e EK30HMK ¢
o CnnancuHr o Mem6paHHUIA NoTeHLjian ><><>< ——> 3MiHa aKTMBHOCTI depMeHTiB
* AnonTto3 o KniTuHHUM unkn Ve e ¢
« Hatpin-Kaniesuii Hacoc HOCTI reHiB Bianosiab KnituHm

BHYTpPIWHbOKNITUHHA cUrHanisauisa

BHYTPIiIIHbOKJIITHHHA CUTHAJi3allisd HeoO0-
XigHa a4 Iepemadi 30BHIIIHIX CHUTHAJNIB OO
KJIITUHHUX CTPYKTYpP. TakK, HATPUKJIAML, KJIi-
TUHA CIOPUIIMae CUTHAJIM TOPMOHIB abo He-
npomexmiaTopiB. I'opmounu abo HeiipomexmiaTopu
Ha3WBAIOTHCA IEPBUHHUMHU IOCEePeTHUKAMU.
Bouu B3aemogiroTh i3 perentopamMu Ha IMOBEPX-
Hi KiaiTuH. ¥ BiAmOBiAp y IUTOmIA3MI KJIITHH
YTBOPIOIOTHLCA BTOPUHHI IOCEPETHUKU — DETy-

Man. 22.1. Cxema BHYTPILUHbOKITMHHOI CUrHani3aLii

JATOPHI MOJIEKYJIN, AKi «IiIXOILIIOIOTHL ecTa-
dery» i mepemarTh CUTHAJ yKe Ha KJIITHHHI
CTPYKTYpPHU. 3a ydUacTi BTOPUHHUX IIOCEPEeIHU-
KiB (muraivamit AM®, nukiaivanii 'M®, Ca?",
NO Ta iH.) y KJIiTHHI aKTUBYIOTBCA PisHi mpoO-
necu. Ile 3yMoOBIIO€ KJIITMHHY BiAIIOBiIBL: eKc-
Ipeciio IIeBHUX TeHiB, CEeKpeIlil0o peuyoBUH, PiCT,
momiji, amomro3 Ta iHmIi mporecu (masa. 22.1).

Mprknagn iHAyKUii i penpecii y npokapioTis
Inmyxiis Pemnpecia

JlakTosuuii omepon E. coli mictuts reau Tphox ¢ep- Tpunrodanosuii omepou E. coli MicTUTH TeHU I’ ATHU
MEHTiB, AKi BaXKJIUBi AJIs 3aCBOEHHA JaKTO3UW. 3a Bii- = ¢depMeHTiB, AKi 0epyTh y4acTh y CHHTE3i aMiHOKMCJIOTH

CYTHOCTi JJaKTO3U TPAHCKPUIIis OJIOKyeTbcs OiTKoM- = TpunTodaHa.
Penpecop

pernpecopoM, AKUI OB’ A3aHUM 3 OIIEPATOPOM.
NpomoTtop Onepatop 1 2 3  TepmiHaTop MNpomotop Onepatop 1 2 3 4 5 TepmiHatop

CTPYKTYpPHIi reHu CTPYKTYpHi reHu

Kounu B KaiTuHi 3’ AB/IAETHCA TAKTO3a, BOHA 3B’ A3yeThbcA = HacTae MOMEHT, KOJM KOHIIEHTpAIliA TpuITodaxy
30ikoM-pernrpecopoM. BistoK-pernpecop 3MiHIoe KOH(MOP- = B KJIITHHI CTa€ BUCOKOIO i cuHTe3 Tpeba MPU3yIuHUTH.
martio i Bix’emuyernes Big oneparopa. Illnax gaa PHK- | Tpunrodau 3B’ s3yeThes 3 OLIKOM-perrpecopom, SKui
oJIiMepas3y BiIKPUBAETHCS, i BiIOYBAEThCSA TPAHCKPUII- = HPU IILOMY 3MiHIOE KoH(MopMaliio. Beck KoMIaekc
mist. ¥V pesysabTaTi CHHTE3yIOThCA BCi Tpu (hepMeHTH. 3B ’SA3YETHCA 3 OIEPATOPOM i GJIOKY€E TPAHCKPHUIIIIIIO.

JlakTo3a
Gty

MpomoTop Onepatop 1|2 | 3  TepmiHatop Mpomotop Onepatop | 1 2 3 4 5 TepmiHatop

CTPYKTYpHi reHu CTpYKTYpHi reHu
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Perynauii ekcnpecii reHis

Sk Bu 3HaeTe, y CTPYKTYpi reHa € npomo-
mop i mepmiHamop — IIIAHKK TOUYaTKy i 3a-
KiHYeHHS TPaHCKPUIIILii.

Y mpokxapioriB reHu o6’egHaHi B onepo-
HU — CTPYKTYpPHU 3 AEKiJIbKOX TeHiB 3i cHoijb-
HUMU IIPOMOTOpPOM i TepmiHaTopom. IIponykTu
TeHiB CHHTE3YIOThCSI BCi pasoM i B OZHAKOBii
KinbkocTi. ¥ IpokapioTiB € TakoX onepamop —
OinAHKA, KA PEeryJjioe eKcIipeciio reHa. SIKImo
omepaTop 3absokoBaHuii, To PHK-mosimepasa
He MOJKe PpyXaTHUCS B3IOBK T'eHa i TPaHCKPHUII-
1mia e BimOyBaeTbca. Peryasamisa TpamcKpumirii
B IpoKapioTiB BimOyBaeThcA 3a MexaHizmamu
indykuyii Ta penpecii.

B eykapioriB perysania ekcrnpecii reris 3a-
JIESKUTH BiJi aKTUBATOPiB T€HHOI aKTUBHOCTI (TaK
3BaHUX TPAHCKPUIIIiHHUX (haKTopiB). 1o peryssa-
il TPaHCKPUIIILi] 3aIyUaoTbCcsa JOAATKOBL qiJIAH-
KU T€HOMY — eHXaHcepu i cailnencepu. EuxaH-
cepu micidA 3B A3yBaHHS 3 HUMU IIeBHUX OiIKiB
CTUMYJIIOIOTH TPAHCKPUIIITif0, a calljieHCepu IIPu-
rHiuyioTh ii. TaKoX TpPaHCKPUMIiSA PEryJIIETh-
csl KoHOeHcayi€eto i OexoHOeHCAUiEI0 XPOMAMUNY
(IIiTbHO KOHAEHCOBAHUN XPOMATUH HEAKTUBHUN).

Ha erani gospiranaa MmPHEK anvmepramus-
Huil cnaaiicune 3ymMoBJIIoe cuHTe3 pisuux MPHEK
i, BiATIOBiZHO, CUHTE3 Pi3HUX TE€HHUX HPOAYK-
TiB. OcTaTouHa perynadarnisa BigOyBaeThbCsA Ha
eTami nocmmpancaayiiinoi modugirayii 6inKa.

Camo36MpaHHA KNITUHHKX OpraHen

Camos3oupanna memOpan. Binkwu i Jgimign,
10 BXOAATH OO CKJaAy MeMOpaH, 3ZaTHiI A0
camo30upaHHsa. BinmbmricTs docdominigis y Boa-
HOMY CEePeIOBUIII MUMOBIJIBHO YTBOPIOIOTH 0i-
mapu. I1i minigai 6imapu cXuabHi K0 3aMUKaH-
HA Ha caMux cebe, III0 3yMOBJIIO€ (hOPMYBaHHA
3aKpUTUX BiJICiKiB.

Camoszoupanusa pumbéocom. CrouaTKy puodo-
COMHi GiJTKM YTBOPIOIOTH KOMILIEKCH 3 MOJIEKY-
gamu pudocomanbHoi PHE. YTBOPIOIOTHCS BeJIN-
Ka 1 majga cybommHHIi pubocom. CyGommHMITL
3B’sasyiorbcsa 3 MPHEK i misk co6oio, yTBOpIOIoun
aKTUBHY pubocoMy.

0 Kniouosa iges

[o mexaHi3miB NiATPUMaHHA romeocTasy Ha Kii-
TUHHOMY PiBHi HanexaTb camo3bupaHHA opra-
Hen, NiATpYMaHHA MeM6paHHOro noTeHuiany,
perynauia ekcnpecii reHiB i KNiTMHHOro UuKny.

Teva 6. Apantauii 333 S

Camo30upanHa Mikporpy6ouyox. Mikpo-
TPYOOUKHY IJKT'YTUKIB, IIUTOILJIA3MU I BepeTeHa
OJiay moOymoBaHi 3 ryI00yasApHOTO OiIKa TyOy-
JiHy. ¥ meBHUX yMOBax MiKpPOTpyOOUKa pocTe
MIJIAXOM caMo30MpaHHA TYyOyJiHOBUX cyOOmm-
HUIIb.

MinTprMaHHA MeMOpaHHOro NnoTeHLiany

Mem6OpaHHU#T mOTeHIiaJd € HEOOXimHUM IJid
BaYKJIUBUX KJITMHHUX IIPOIIECiB, B0KpeMa TpaHC-
IIOPTY PEYOBUH Yepe3d MeMOpaHU Ta IIPOBEJEH-
HA HEPBOBOTO iMIIyJabCy (meTanbHimte aump. §4).
Ax ke BiH miaTpumyeTbca? Y MeMmOpaHax KJIi-
THUHUN PO3TAlIOBaHUI HATPiN-KalieBuili Hacoc —
Oimok, axuii mepekauye ponu Na' i3 KiiTuHWH,
a vioru K* — y kiituny. Konnenrparia itonis K*
BcepenuHi KiaiTunu crae B 30—37 pasiB BHIIOIO,
Hixk 3a il mexamu, i Kamiii «mparme» sBuiitTu
3 KJIiTUHU. Y pe3ysbTaTi Ha 30BHIIIHINM MeMOpaHi
YTBOPIOETHCSA HAMIIUIIIOK ITO3UTHUBHO 3aPAIIKEHUX
yacTok (fioHiB K'), a Ha BHyTpimiHiii moBepxHi
MeMOpaHU — HAAJIUIIOK HETaTHUBHO 3apAasKe-
HUX Y4acTOK. Tak BUHUKAE Pi3HUIA IOTEHITiaiB.

Camoperynauia KniTMHHOro unkKny

Icaye HUBKa MexaHiBMiB KOHTPOJIO KJIITUH-
HOTO ITUKJY.

TpuBamnicTs iHTEpdazu PeryrroeTbCa po3Mi-
POM KJITMHU, a TaKOK BUBHAYAETHCA 30BHIIII-
HiMM ymMoBaMHu M cuUTHaJlaMU Bij iHIIUX KJIi-
TuH. CoemiajbHI cUCTEMU PEryJIOIOTH IEepexisn
3 OZHOTO MepioAy KJIITMHHOTO IIUKJY B iHINHWIH,
3aIIyCcK MiTO3y.

KiaituHa KOHTPOJIOE TaKOXK IPaBUJIbHICTH
nporecy perikamii JHK, migicricTs XpomMocom
i KIiTHHHUX CTPYKTYP ((hopMyBaHHSA BepeTeHaA
MOAiNy, MPUKPIIJIeHHA OO HBOTO XPOMOCOM).
SKIO BUABIAIOTHCA MNOPYIIEHHS, MepexXin xo
HACTYIIHUX eTaliB KJITUHHOTO ITUKJY TaJbMY-
€ThCA. SIKIO TOMKOMKEeHHs KaracTpodiuxi,
KJIITUHA PO3IIOYMHAE IIPOIEC alonTo3y.

AmnonrTo3 € 3amporpaMoBaHOI0 3arubesiaio
kiaituau. OgHiel0 3 OCHOBHUX (PYHKIIiMI amoi-
TO3Y € SHUINEHHA MOIMKOAMKEHUX Ta CTapiroumx
KJIITHH.

3anuTaHHA Ta 3aBOaHHA

1. HaBilo B KNiTUHI perynioeTbca ekcrnpecia reHis?
2. Ulo craHeTbcA B pasi NopyweHHA MeM6paHHOro
noteHuiany? 3. Y Akux Bunagkax KniTUHW NigaAraioTb
anonrtosy?
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Tema 6. AganTauii

§ 23. Camoperynsuia Ha TKaHUHHOMY piBHi

0 [omipkynTe

3a AKNX YMOB KJiTUHU, WO BXOAATb A0 CKNagy
TKaHVH, MOXYTb BUKOHYBaTV CBOI QYHKLi?

Q 3raganTe

o TKaHMHM o KnitTuHHi membpanu

e [opmMOHHU » Helpomepiatopu

« [lepegaya HepBOBOro IMMyNbCy

Mi>KKNiTUHHaA cMrHanisauin

IcuyBaHHA CKJIaJHUX 0AraTOKJITUHHUX OP-
TraHi3MiB MOKJNBe 3aBAAKM KoopauHarii 6io-
XiMigYHMX IIpoIleciB, M0 BigOyBalOThCA B iXHIiX
kiaiTuaax. Taka KoopAuwHAIliA I'PYHTYETBhCS Ha
MiKKJIITHHHIA KOMYHiKaIiil 1 mepegaui curHary
BCEPENVHY OKPEMUX KJITHUH.

CroemianizoBaHi KJIITHMHHI CTPYKTypH, IO
CKPIILIIOIOTH KJIITMHU MiK co0oio i 3abesmeuy-
I0Th MiKKJITMHHY KOMYHiKAaIlilo, Ha3WBalOTh
MIHCKAIMUHHUMU KOHMAKMAMU.

Curnasrizaitia MisK TBApUHHUMU KJIiTHHAMUA
MoO:Ke OyTu KoHmaxkmHow (3a 6e3mocepemsHboTro
KOHTaKTy) i ducmaummnor (Ha Bigcrami). Kon-
TAaKTHA CHTHaJi3alidg BimOyBaeThcsa uepes uwiji-
AUHHI konmaxkmu (Maj. 23.1), AKi croay4daioTh
IUTOILIA3MYy IBOX KJITWH, III0 B3BAEMOJIIIOTH Ta
YMOKJIUBIIOIOTH OOMIiH MaJuMH MOJIEKYJIaMMU.
JducranTHA cCUTHAJI3almigd BigOyBaeTbCcs 3a [MO-
IOMOT0I0 MOJIEKYJI, IO CeKPEeTYIOThCA.

KoHTaKTHa curHanisauia uepes
LWiINMHHI KOHTAKTU

IIinuHENI KOHTAKT — CIOCi0 CIIOTyYeHHS
KJITHH Yy TKAHMHI 3a JOIOMOT0OI0 OiJIKOBUX Ka-
HariB (may. 23.1). Uepes 1i KaHAIW Big KIiTUHMI
0 KJIITUHY MOMKYTDH TepefaBaTuCs eJleKmpuiti
cuznaau (3a DOIIOMOIOI0 HEOPTraHiuHUX MOHiB)
i mani monexyau, Taki AK MOHOCaxapuau, aMi-
HOKMCJIOTHU, HYKJIEOTUIM, BiTaMiHU I MOJIEKYJIH
BTOPUHHUX TOCEPETHUKIB.

IlinuHHI KOHTAKTH HAABHI B GLJIBIIIOCTi TBa-
PUHHUX KJiTHH. BoHU 3a6€31euyioTh HOIIUPEH-
HS eJeKTPUYHOTro 30yIKeHHsd, Ilepejalour HOH!
Midk KaiTmHamMu. TakKuM YMHOM IIiJIMHHI KOH-
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Kanan Kanan
3aKpUTUIA BigKpUTUN
Memb6paHa KaHan

KNITNHK 1

Mem6paHa
KNiTUHK 2

Man. 23.1. WinuHHi KOHTaKTK

TaKTH CHOJYYalOTh KJITMHU CEepIIeBOTO M’s3a,
CUHXPOHI3YIOUM iXHi CKOPOUEHHSA, a TAKOMK KJIi-
THUHHU IVIaJeHbKUX M’A3iB KHUIIIeUHUKAa, 3a0es3Iie-
YYIOUU PUTMIUHY IIEPUCTAJIBLTUKY. ¥ HEPBOBi
CUCTeMi IMiJIMHHI KOHTAKTHU (POPMYIOTh eJeK-
TPUYHI CUMHAIICKU, Yepe3 AKi HEepBOBUU iMITyJIbC
HOMIMPIOETHCA 3HAYHO IIBUAIIE, HiXK uepesd Xi-
miuHi cuHancu. Taki CTpyYKTypu IyKe KOPHUCHI,
KOJIM BasKJIMBa IIBUAKICTL (HampukJjaazm, y ped-
JIEKTOPHUX AyraX, BiANOBifaJbHUX 3a BTEUY).

3a yvacTi HiIMHHUX KOHTAKTiB BUPiB-
HIOEThCA KOHIIEHTPAI[isl CUTHAJBHUX MOJEKYJ
i moxxuBHUX peuoBuH. Ile HeoOXigHO, CKAXKiIMO,
I HOPMAJbHOTO (PYHKIIOHYBAaHHS IEUYiHKU
M nmospiBaHHA (QOJIKYJIB y A€UYHUKY. TaKoX
OIiIJIMHHI KOHTAKTH MOTPiOHI /I HOPMAaJbLHOTO
PO3BUTKY B3apojJiKa: BOHU MiATPUMYIOTH Aude-
peHIIiaIito OKpeMux IpPyHn KJITHH, Hepesardu
CUTHAJIbHI MOJIEKYJIN.

[AnctaHTHa curHanisaudisa 3a ONOMoroo

MOJIEKYJI, O CEKPETYHOTbCA

Ilin wac gumcTtaHTHOI peryiaamnii KIiTuHMT-
peryJAaTopu BUALIAIOTH XiMiuHI pedyoBHMHM, SAKi
€ cUrHajJlaMu IJsd KJIITHUH-MillleHeli, po3Tallo-
BaHUX Ha JedKiil Bimcrami.

IcryroTs TpM THIHM XiMiYHOI CHTHAJIi3amii:

* €HIOKPUHHA — CUTHAJIi3aIlisa 3a JTOIIOMO-
roro XiMiuHMX pedoBHH (TrOPMOHIB), AKi AifOTH
Ha BiggajgeHi KaiTwHu;

* MapakKpMHHA — BUIiJIeHHSA KJITHHOIO Xi-
MiYHUX PEYOBUH, AKi MilOTH JIMIlle Ha KJIiTHHU
3 HAWOJMIKYOTO OTOUEHHS;

* ayTOKpUHHA — BUIiJIEHHA KJITUHOIO pe-
YOBUH, AKi AilOThH Ha Hei camy.



IcHyloTh Taki MiKKJITHHHI CHTHAJBHI pe-
YOBUHM:

* TOPDMOHU — DPEUYOBWHU, IO BUAIJIAIOTHCA
€HIOKPUHHUMH KJIITHHAMHU ¥ TPAHCHIOPTYIOTHCS
pimmHaMu opradiamy A0 KJIiTHH-MiIIeHe#, pos-
TAIllIOBAaHWX Ha BifcTaHi Bifg Micia cekperrii;

* ricroropMoHN — 06i0JIOTiYHO aKTWBHI pe-
YOBUHU, AKi BUAIISIOTHCS KJIITHHAME B MIKKJIi-
TUHHUH IIPOCTIp i BILIMBAIOTH JIUIIE HA CYCimHi
KJIITUHHA;

- HeiipoMemiaTopum — 3’€JHAHHA, IO IIe-
penaimTh CUTHAJ y CHMHAIICAX HEPBOBUX KJITHH
i miroTh TiMBKM Ha IMOCTCUHANTHUYHY KJIITHUHY.

lNapakprHHa i ayTOKpUHHA
curHanisauis

Oco06iMBiCcTIO MapaKpPUHHOI i ayTOKPUHHOL
peryasarii € miciesa gisa. I'icroropmoHu He Haj-
XOIATh V KPOBOTIK, a AilOTh Ha KJITHUHY, II0
ix TpoAyKye, Ta Ha ii HalOAM:KYe OTOUEHHH,
OOIMIMPIOIYNCHh II0 MINKKJIITMHHIA pigmHi 3a
paxyHoK augysii. [[o ricroropmoHiB HaJieXKaThb
KiHiHU, TIpocTarJaHAnHU, TicTaMiH, CEpOTOHIiH,
TKAaHMHHI (paKTopu pocTy.

I[umokxinu — HeBeJIUKi menTwuau, AKi cTH-
MYJIIOIOTh a00 HPUTHiUyoTh (PYHKIHI iHIIMX
KJiTUH (30KpeMa, picT), 6epyTh yuacThb y aude-
PEHIlil0OBaHHI KJIITHMH, PO3MOYMHAIOTH AIOMTO3.
Hanpuknan, aim@okiHu — 1 DUTOKiHHU, AKi
BUAIIAOTBCA JiM@ponuTaMu, iHmepieiuKinu —
IUTOKiIHM, BiAOOBifa/JbHI 3a MIKKJIITHHHI B3a-
eMomii MidK JeHKOIIuTaMu’.

Daxmopu pocmy — OiIKOBI MOJEKYJIH, IO
PeryJaiTh IOoAia, Au(epeHIliloBAHHA i pPyXJu-
BicTh KJaiTuH. Hanpukiazn, ¢gakTopu pocTy erri-
TeJiabHOI, KiCTKOBOI, HEPBOBOI TKaHWH.

IIpocmaznanduHu 3a XiMiYHOIO TTPUPOFOIO
€ JKUPHUMM KHCJOTaMU. BOHU CIPUYUHIOIOTH
CKOPOUYEHHS IJIaJKUX M’ 3iB, aKTUBYIOTh IisfdJb-
HIiCTHL HEPBOBOI CHCTEMU, MAIOTh AHTU3ATAJIBHY
Iifo, 30iJBIIYIOTh NMPOHUKHICTH KPOBOHOCHUX
CYIWH, 3HM)KYIOTh PiBeHb 3CigaHHS KPOBi.

l'icmamin G6epe y4acTb y peryJdaIlii pisHux
OpoIieciB B opraHisami, € HelipomemiaTopoMm i ox-
HUM 3 aKTHUBATOPiB aJepriyHuX peakIliil.

0 KnioyoBga igen

Mi>XXKRITUHHA curHanisauia 34iNCHIOETbCA ANCTAHT-
HO, 3 BUAINEHHAM XiMiUYHUX PEYOBUH, i 3a 6e3-
nocepegHboi B3aEMOZil KNITMH 4Yepe3 LWiNINHHI
KOHTaKTMU.

Teva 6. Apantauii 333 S

AKCOH neplLuoro

CUHaNTUYHi N
Gynbbaluky .—— HelipoHa
3 MepiaTopoM 4%
MpecnHanTuyHa
o membpaHa
Monekynun

CyHanTnyHa
WinnHa

":° e ;/Me,qiaTopa
P e .\

MocTcMHanTUYHa
membpaHa

3 peuenTopamu
megiaTopa

HeHgput gpyroro
HepoHa

Man. 23.2. CMHanTUYHUI KOHTaKT

CnHanTMyHa curHanisauia

HepBoBi kiaiTnHYN mepenamoTh iH(opMaIlio Ha
BeJIMKI BificTaHi 3a TOIIOMOTOIO €JIEKTPUUHUX iM-
IyJabCiB. ¥ HEPBOBUX 3aKiHUEHHAX Il iMITyJIbCH
IepeTBOPIOIOTHCA Ha XimiuHi curHanu. Ile Bin-
OyBaeThCcA y CIellializoBaHMX KOHTaKTax —
cuHamcax. I3 HEpPBOBOrO 3aKiHUEHHS 3 IIPECHU-
HAIITUYHOI KJITUHU BUBLIBLHAIOTHCA CUTHAJIbHI
MOJIeKyJaIu — Helipomediamopu. 1li mosmeryau
BJIOBJIOIOTHCS PEIeNTOPaMMU ITOCTCHUHAIITHYHOI
MeMOpaHM HACTYITHOTO HEMpPOHA ¥ CTUMYJIIOIOTH
YTBOPEHHSA €JIeKTPUYHOTO curHany (masu. 23.2).
SIKmIo He#lpomexmiaTop He AOCAT MeTH, BiH BU-
JYy4aeThCcA 3i miianHau hepMeHTaMu abo IoBepTa-
€ThCs Hasakd y HepBoBe 3aKkinuenusa. Tomy BIIUB
CUTHAJY € IOCUTH TOUYHUM.

Ho meiipomexmiaTopiB IITHC nane:xxarb, Ha-
OpuKJaad, aapeHalliH, CcepoToHiH, modamiH.
Adpenanin € 30yI:KyOUUM HelpoMeniaTOpPOM.
Jlogamin € YaCTUHOIO «CHUCTEMM 3a0XOUEHHS»
i BumindeThcAa y BiAOOBiAh HaA HPaBUJIBHY IIO-
BediHKY. BiH BUKJMKAa€E BiIuyTTsA 3aJ0BOJIEHHA,
YMM BIJIMBA€ Ha IIPOIlECHM MOTWBYBAaHHA i Ha-
BuaHHA. CepomoHin 4acTO HA3UBAIOTh TOPMOHOM
1acTA; 3HU)KEHHA PiBHA CEPOTOHIHY € OJHUM
3 (pakTOpPiB BUHUKHEHHA Jemnpecii. Auemuaxonin
3IiliCHIOE epenavyy CUTHAJNY 3 HEepPBiB HA M’ A3U.

e?)al'IMTaHHﬂ Ta 3aBAaHHA

1. HaBiWwo KNiTMHWM TKaHWH KOHTAKTYIOTb OfHa 3 0f-
Hoto? 2. [MopiBHANTe eDEKTUBHICTb WNIMHHUX i CUHan-
TUYHWX KOHTAKTIB A1 HEPBOBOI TKAaHNHW. 3. 3Baxaloun
Ha OYHKUII WiINMHHUX KOHTaKTIB, 3p00iTb MPUMYyLIEHHS,
AKi MOPYLIEHHA MOXYTb BUHUKHYTW B pasi CNagKoBOro

nedeKTy Lumx CTpyKTyp.
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Tema 6. AganTauii

§ 24. HepBoBa 11 rymopasnibHa camoperynsauyisa Ha piBHi opraHiamy

0 [omipkynTe

UYn € romeocTas ronoBHOK YMOBOIO
iCHyBaHHA XMBOro opraHismy?

Q 3raganTe

» [omeocTas

» BeretaTyBHa HepBOBa cucTemMa
» EHOOKpMHHa cnucTema

» [opmMOHHU

[omeocTas

I'omeocTad — BJIACTUBICTH JKHBOTO Opra-
HisMy 30epiraTu cTaJicTb BHYTPIIIIHLOTO cepe-
IOBUINA, a caMe XiMiYHOTIO CKJaay ¥ OCHOBHUX
Qisiosoriunux (GpyHKITIiH.

SIK110 30BHIIIIHI YMOBHU, Y IKUX JKUBE opra-
Hi3M, 3HAYHO 3MiHIOIOTHCS, TO MOKA3HUKU HOTO
BHYTPIIITHBOTO CepeqoBUINla — XiMiuHMHA CKJIaM,
KOHIIeHTpAallisg coJjieii, Temueparypa, pH — mo-
JKYTh KOJIMBATHUCA TiJIBKM y BY3bKOMY mgiala-
3oHi. IHakmie Bci KmuTTEBI (PYyHKII] opranizamy
HOPYHIYIOTHC.

AOu 3a0e3meuynTy TOMeOCTa3 Ha PiBHI I[ijoro
opraHiamy, moTpibHa B3aemozia OaraThLox cuc-
TeM oprauis. 3jarojkeHa pobora BCix cucTeM
OiATPUMYETHCA ILJIAXOM HEPBOBOI, I'yMOPaJIbHOL
Ta iMyHHOI peryJsirii.

MapacumnaTuyHui Biggin
3BYXKYE 3iHMLi Zﬁ?
CTmynioe BUAINEHHA CVHK = 5
3BYyXKy€e GpPOHXM “
<
YnoBinbHI0E cepuebuTTs )

CTumynioe TpaBneHHs (é
CTMYNIOE XOBYHUI MiXyp '

® —

Po3cnabnioe npamy Kuwky

Ckopouye ceyosuii Mixyp

HepBoBa perynauia

HepeoBa peryidmisa 3mificHIOETBECSA HEPBO-
Boro cuctremoro (HC). Ileit Bug perynasiii 3abes-
meuye IIBUAKI BiAMOBigHI peakIlii opramismy Ha
moApa3HEeHHA.

HepsoBa cucrema nmomingeTbCcsa Ha COMATHUY-
HY i aBTOHOMHY (OCTaHHIO TAaKOXX HA3WBAIOTh
BereratuBHom). Comamuuna HC peryiroe po6o-
Ty CKeJIeTHUX M d3iB i opraHiB 4yTTs, a TaKOX
BifiloBizae 3a KOHTPOJLOBaHI pyxu Tija. Aemo-
nomna HC ynpasise riiageHbKUMU M’ SA3aMU Ta
iHHepBye BHYTpilmHi opramm; ii pob6ora He mix-
KOHTPOJbHA CBiZOMOCTI.

CamMe aBTOHOMHA HEpPBOBa CHCTEMa BUKO-
Hy€ TOJIOBHY POJIb Y IIiATPUMIIi rOMeocTasy, 3a-
0e3meuyouyr KOHTPOJIb CTAJIOCTI BHYTPiIITHBOTO
cepenoBuIlia. ABTOHOMHA HepPBOBa CHCTEMa iH-
HEPBYE BCIO IVIAIEHBKY MYCKYJIaTypPy BHYTPIITHIX
opraiB, TyIaJeHbKi M’A3M MIKipH, €HIOKPUHHI
3aJI081, Ceplie, KPOBOHOCHI CyAmMHHU. Ii Bimmimnu
KepyloTh OOMiHOM PEUYOBWH, KOHTPOJIIOIOTH KPO-
BOOOIT, OUXaHHS, TPaBJEHHSA, BUMIJIEHHS, BOJI-
HO-COJILOBHMM OOMiH, BiZmoBiZarTh 3a picT i pos-
MHOKEHHS.

Asronomua HC mopijiseTbca Ha CUMIATHAY-
HUH 1 mapacuMmaTuyHUHN Bigninm. 1K mpasuiio,
mii cuMmaTuuHOI i IIapacUMIIATUYHOI CHUCTEM
€ nporwiaexkHumMu (Mana. 24.1).

Cumnamuyra HepBOoBa cucTemMa Mo06iji3ye
cuau oprauismy aud gisuunHoi miaapHOCTi. BoHaA

CumnaTtuyHui Bipgin

& Po3wnptoe 3iHunLi

3MeHLWye BUAINEHHA CIMHN

“ Po3wunpioe 6poHxm

i MigBuLLy€e YacTOTy CKOpOYeHb cepusa
W YnoBinbHIOE TpaBNeHHA

7 CTmynioe BUAINEHHA [IOKO3M

\_m CKopouye NpAMy KNLIKY
¥

' ’ Crymynioe BUIineHHA agpeHaniny

? Po3scnabnioe cevoBuii mixyp

Man. 24.1. [lia aBTOHOMHOI HEpPBOBOI CMCTeMU
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Teva 6. Apantauii 333 S

MNopiBHAHHA XapaKTepuUCTMK HEPBOBOI | 'yMOpasnbHOI perynauii

XapaKTepucTuKu

PeuoBuHM-TIOCEPEIHUKY HeiipomeniaTopu

IIBugkicTe peakirii y Bigmosiges = IlIBuaka

TpuBasicTs peakiii KopoTkouacua

MacmiTab peaxiii Micmesa
AKTUBYETHCS ITIiJI YaC CTPECY, I'OTyE OPraHidM 0
BTeui abo 6oporsou. Ilif il BI/IMBOM IIPUCKOPIO-
€ThCsA OOMiH PEUOBUH, YaCTillla€e AUXaHHS, IIijI-
BUIIIYETHCA apTepiaJbHUNA THUCK, ITOCHUJIIOETHLCS
KPOBOHOCTAYaHHA M’ sI3iB i TOJIOBHOTO MOS3KY.
OgHOUYACHO NMPUTHIYYETHCA AiAJIBHICTH TPaBHOIL
Ta BUIIJIBHOI CHCTEM.

Ilapacumnamuyna HEPBOBA cUCTEMa, HaBIIa-
K1, HAJIAIIITOBYE OPTraHi3M Ha POOOTY B CIIOKiMHUX
yMoBax. BoHa 3MeHIIIye CHJIy i YacTOTy CKOpPO-
YeHb CepIid, IiACUII0E IEPUCTATBTUKY KUIITeUHN-
Ka, CTUMYJIIOE CUHTE3 TPaBHUX (PepPMEHTIB TOIIIO.

['ymoparnbHa perynauis

T'ymopanavra pezynayis — 1ie KOOpAWHAIA
(disiosoriunmx i GioximiuHMX mporeciB B opra-
HisMi, 110 3iMICHIOETHLCA 3a PaAXYHOK PiAKUX
cepenoBuUIll (KpoBi, JiM(pu, TKAHWHHOI PigWHM)
3 JOIOMOroOI0 0ioJIOTiYHO aKTHBHUX PEUYOBUH
(ropMoHiB i ricToropmouiB).

OpauM i3 BHUAIB T'yMOpaJIbHOI PeryJsaIii €
eHOOKPUHHA pezynauis, Y SAKili 0epyTb ydacTb
20pMOHU, 11T0 BUPOOJIAIOTHCA CIEeIiali30BaHUMU
3aJ103aMU BHYTPIMTHLOI ceKperrii i BUALIAIOThCA
B KpOB, a iHomi ¥ B iHHII pimmHM opramismy.
TopMoHM 3a paxyHOK IIUX PiAWMH [IOCATAIOTH
KJIiTUH-MillleHe#, 3B’A3YIOThCS 3 pellelTopaMu
Ha iX TOBepXHi i 3MiHIOIOTH POOOTY KJIiTUHU-
mimeni. I'opMOHM MaloThL BUCOKY OioJioTiuHy
aKTUBHICTH (HiIOTh y OysKe HEBEJIUKHX KOH-
ImeHTpaniax) i cuenudiunicTs (AiloTh Ha IEBHIi
KJIITUHU-MIiIIIeHi).

3a xiMiuHOIO OYZOBOI0 TOPMOHUM MOMKYTH
OyTu Oinkamu i merntuzamu (iHCYJIiH, TOPpMOHUI
mepeaHbol YacTKU rimogisa), moxigHumMu amino-
KucJyioT (aApeHasliH, TUPOKCHH), cTepoizamMu

0 Kniouosa iges

3aBAAKM 3B'A3Ky HEPBOBOI I eHAOKPUHHOI cucTem
3[iMCHIOETbCA EQUHA HEMpOrymopasibHa camope-
rynauisa opraHiamy, Wwo 3abe3neuyye NigTpMmaHHA
BiAHOCHOI CTanoCTi BHYTPIWHbOro cepepoBMLia
opraHismy.

HepgoBa peryasamia

T'ymopaabHa peryasamis
Topmonnu
IToBinbHA
HoBrorpusana

Yacro BigdyBaeThcA B MacIITabi BCboTo opraHiamMy

(craTeBi TOPMOHU, TOPMOHU KOPY HAJHUPKOBUX
3aJ103).

B3aemo3B'A30K HepBOBOI
i ryMopanbHOI cMctem

T'ymopanbHa perynsamnisa — ie HalgaBHIiMITN
MexXaHi3M KOOpAHHAIlil IIPOIleciB KUTTEIiANb-
HOCTi opraHismy. ¥ KJiTmHax i opramax min
yac MeTabo0JIidMy YTBOPIOIOTHCA PidHiI IPOAYKTH
o0MiHny peuoBuH. [leAKi 3 HUX MOMKYTH CUJIBHO
BIIMHYTH Ha (PYHKIIOHYBaHHSA OPraHidmy.

IIpukaazoM BOJINBY MPOCTUX MPOAYKTIB 00-
miny Ha Qisiosoriuni ¢yHKIiIl goguHM € Oig
BYTJIEKHCJIOTO rady: BUCOKa KoHueHTpalia CO,
POBIIINPIOE KPOBOHOCHI CYAWHU, CTUMYJIIOE PO-
00Ty cepIld i AUXaJbHOTO amapary.

Ha ocHoBi Takoi maBHBOI i HecmerudiuHOL
ximiuHOI peryidanili chopmMyBasiaca TKaHWHHA
peryasaia, aKa 3MiACHIOETBCS TiCTOTOPMOHAMMU.
ITorim 3’saABmiaca OiJbINI CKJIagHA €HIOKPUHHA
peryasitid, 1o Big0yBaeThCA 3a yUacTi TOPMOHIB.

Mexanism HepBOBOi peryudarnii € 6inbin mo-
CKOHAJIM, IIIBUAKWM i TOUHUM y IOPiBHAHHI
3 I'yMOPAJILHOIO PETYJIAIIEI0.

Paszom i3 Tum, rymopaJibHaA PeryJadIiia MoxKe
BILIMBATU JOBrocTpoKoBo. Hampukiazx, ropMoH
poCTYy, 110 BUAIJIAETHCA IIPOTATOM POKiB, BU3HA-
Yae 3POCTAHHA TUTUHU.

VY mporieci JKUTTEAIAIBHOCTI opranismMmy oou-
IBa TUOU PeryJisilii BzaeMomoB’asami. Ximiuni
PEYOBWHU BIIMBAIOTH HA POOOTY HEPBOBOI cuC-
TEMH, a IX BUAIJIEHHS PEryJIIOEThCA BiATIOBiAHU-
MU HEPBOBUMWU IleHTpaMu. CAUHUII HeHporyMo-
panbHNil MexaHisM 3a0es3lmeuye caMOperyJIsailiio
BCix (yHKII# i aBTOMaTUYHE MiATPUMAHHSA TO-
MeocTasy.

3anuTaHHA Ta 3aBAaHHA

1. AK BN BBaXaeTe, AKa i3 cuctem perynaudii — He-
pBOBa UM rymopanbHa — €BOMOLiAHO 6inbl AaBHA?
2. Ik HEMPOropMOHN BMINBAIOTb Ha Hally MOBERiHKY?
3. AK 30iNCHIOETbCA B3AaEMO3B'A30K Mi>K HEPBOBOIO 1 Ty-
MOPaJsIbHOK TMamMu perynaii?
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§ 25. Tepmoperynsuisa. BogHo-conboBuU romeocTas. JleTokcukauis

0 [omipkynTe

K pi3Hi opraHiamu MigTPUMYIOTb CTaniCTb
BHYTPILWHbOrO cepefoBuLia?

é 3raganTe

e BupinbHa cuctema
» [opmoHanbHa perynauis
» MexaHi3m 3BOPOTHOro 3B'A3KY

Tepmoperynsauin

Cucremy ¢isiosmoriunux mporieciB, 1o 3a-
0e3MeuyoTh MiATPUMAHHA CTAJOI TeMIlepaTypu
Tijla, HA3MBAIOTh TEPMOPETYJIAII€CIO.

Tepmoperyaaiiia BigOyBaeTbcs 3a MIPUHIIU-
IOM 3BOPOTHOTO 3B’A3KYy (auB. maja. 20.2, c.43).
IligBuIieHHsa TeMOepaTypu HABKOJHUIIHBOTO
cepelOBUINA CIPUYUHSAE B TEIJIOKPOBHHUX TBa-
puH pedJieKTOPHE 3HMKEHHA OOMiHY pPeUOBUH
i 3MEHINIeHHS TeIJIOTBOPEHHs, I HaBIIAKU —
SHIUKEHHS TeMIIepaTypu pedJ IeKTOPHO IIiIBUIIYE
iHTEeHCHBHICTE MeTabOJIiYHMX HPOIIeciB i3 mocu-
JIEHHSAM TeILJIOTBOpeHHA. TemoBixzmaua B 30-
BHIIITHE CepemoBUIlE 3MiMCHIOETHCA 34 PAXyHOK

LHC
PeuenTtopu 06'emy
OcmopevenTopy
bapopetienTopu
Fnotanamyc
(ueHTp cnparv)
Fnodis
AKTT
ALl
HaaHupkosi (BasonpecuH)
3an03u
AnbOocTepoH AHTiOTEH3MH
Hupkun
BugineHHsa

3MmiHa BMmicTy conen

Man. 25.1. HepBoBo-rymopasnbHa perynauis
BOJHO-CONbOBOro HGanaHcy
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TEIJIONPOBEEHUA 11 BUIIAPOBYBAaHHA BOAM (IIOTO-
BUAiIEHHSA, TpaHcmiparisa). (Jokaaauiiie mpo 3a-
cobu TepMmoperyasaiii y TBapuH auB. §38.)

BogHo-conboBun romeocTtas

BogHo-con0BMIii (0OCMOTHYHMIT) TOMEOCTa3 —
e peryidAlisgs oOMiHYy BoaAM i KOHIleHTpaIrii
cojieit (eJIeKTPOJIiTIiB) y pigmHax opraHisamy.
V KiaiTrHaX TOJIOBHUMHU €JIEKTPOJIITaMU € MOHU
K™ i Mg?", y KpoBi i MiKKJIITUHHINA piguHi Bu-
coKa KouIeHrpamia ouis Na* i Cl.

Bupimranbpry posib y migTpmMIii BOZHO-CO-
JIbOBOTO OaJiaHCy Bifirpae HEPBOBO-TYMOPAJbHA
peryasania (man. 25.1). 3a yMOBU 3HUKEHHS 00-
cATY KPOBi (HAIIPUKJIAM, IIijJf Yac KpoBOoTeui) abo
30iIbIIeHHA KOHIIeHTpAIlil coJeii creriaapHi pe-
IeIITOPH B CTiHKAX apTepiil CUTHAJIBYIOTH PO
me B ITHC. ¥V BigmoBigp 3’ABAAETHCA BiguyTTsA
cuparu, i TUM caMHUM CTHUMYJIOETHCSA Bimmo-
BigHa moBeminka. OKpiM IIbOro, aKTHUBi3yeETHCA
€HJIOKPMHHA CHCTeMa: 3aJHA YacTKa rimodisa
BUAiNsAe anmuodiypemuiHuil 20pmorn (CKOpoue-
HO AJ]I', abo 8asonpecuin), Kopa HAJHUPKOBUX
3aJ103 BULiIA€E aavdocmepor. [lid mux ropMoOHiB
CIIPSIMOBaHA Ha yTPHMMAaHHA BOAU B OpraHismi:
BOHU 30iibHIyIOTEH Ii peabcopOIlizo B KaHajbIle-
Bi#l cucTeMi HUPOK. AJBJOCTEPOH TAaKOMK aKTHU-
Bisye peabcopbirito Hatpito i BuBegenna Kaumito
HUPKOBUMHU KaHAJbBIIIMH.

ITigTrpumKy crasoro Bmicty Kasblrito 3a6es-
MeYyIoTh napameopmorn i kaavuumonin. Ilapar-
ropmoH migsuriiye pisers Ca?' B miasmi KpoBi, ak-
TUBYIOUM HOT0 BUBEAEHHA 3 KiCTKOBOI TKAaHWHU,
OifcHIooun Horo peabcopOirito B HUpPKax i ab6-
copO1rito B KuimeuHnkKy. KaJabIIUTOHIH Iie HaBma-
Ku: 3HMmKye piBenb Ca?" y KpoBi, IoJlOBHUM Uu-
HOM IPUIHNHSAIOYU HOTr0 «BUMHBAHHA» 3 KiCTOK.

[igTprMaHHA CTanoro piBHA rIOKO3n

Cranauii piBeHb TIJIIOKO3u B KpoBi (3,3—
5,5 MMoOJB/JI) HmiATPUMYETHCA HacaMmIepesn
IIJIAXOM 2YMOpPANbHOL peeyaayii, y aArii 6epyTs
ydacTb meBHi ropmoHm (Mau. 25.2).

IHcyniH € egWHWM TOPMOHOM, i SKOTO
CIpsAMOBaHA Ha 3HUKEHHA pPiBHA TIJIIOKO3U
B KpoBi. BiH cTuMyJroe mepexiz ryiroKosu 3 IJias-
MU KPOBi TOJIOBHMM YWHOM Yy KJITMHU M’ A3iB,
OeUYiHKM i JKMpPOBOI TKaHmHMN. Y KJIITMHAX iH-



Hopmanbua KOHLIEHTPa“iﬂ rNMIoKo3n

KoHueHTpauia rnokosun
B KPOBi 36inbluyeTbca

KoHueHTpaLisa rniokosn
B KPOBIi 3HUXKYETbCA

MigwnyHkosa 3anosa
CeKpeTye iHCcyniH

MNigwnyHkoBa 3ano3a
CEKPEeTYE [NI0KaroH

[noKaroH cTumyntoe
po3nag rnikoreHy

[HCYniH CTUMYNIOE BCMOK-

TyBaHHA [IOKO3UN KNiTW-

HaMVi; y KNITUHAX NeYiHKn A0 TMIOKO3K; K033

rAKo3a NoniMepusyeTbeca BUAINAETLCA KNITUHaMM
y rnikoreH y KpoB

BMmicT rnioko3mn B Kposi
3HUXKYETbCA

BMmicT rntoko3m B KpoBi
36inblyeTbea

HopmanbHa KOHLieHTpaLis rioKo3u

Man. 25.2. Perynauia BMIiCTy 1l0KO31 B KPOBi 3a NPUHLN-
NMOM HeraTMBHOFO 3BOPOTHOrO 3B'A3KY

CYJIiH TIOCHUJIIOE CUHTE3 TJIiIKOTeHy ¥ JimifiB i3
TJIIOKO3U, & TaKOK NPUTHiuye (GepMeHTH, IIIo
POBIIEILTIOITE JKUPU Ta IVIIKOTEH A0 TJIIOKO3U.
Tako:k iHCYJiH CTUMYJIO€ TJIIKOJi3, y mporeci
SKOTO TJIIOK03a BUTPAYAETHCA.

Iumri ropMoHu 36iJMBITYIOTH BMIiCT IJIIOKO3U
B KpoBi. ['1l0KG20OH TIOCUJIIOE PO3IaM TJIiKore-
HY B HEUiHIIi I CTUMYJIOE€ CUHTE3 TJIIOKO3U —
TJITOKOHeoTeHe3. AJOpeHaliH CTUMYJIIOE PO3Iam
raikoreny. IJ0OKOKOpmukoidu CTUMYJIIOIOTH
TUIIOKOHEOTeHEeS.

MigTpuMmaHHA cTanoro piBHA pH KpoBi

Y sHopmi pH KpoBi KoJmBaeThCA B MeXKax
7,36—7,4. Ane y mpolecax KHUTTEIiAJIbHOCTIL
B KPOB YBeCh YaC BUKUAAIOTHCA TPOAYKTU a00
KHCJIOr0, a00 OCHOBHOT'O XapaKTepy, 10 MOXKYTb
iscyumyTu me sHaueHHs. Cramicts pH miaTpumy-
eTbCca OYygepHUMU cucmemamu Kposi U opraHa-
MU BUAIJIEHHA — JIeTeHAMU Ta HUpKamu. Bydep-
Hi cmcTeMu 3IJIamKyIOTh PisKi KommBamua pH
y pasi pamToBoro 30iJbIIEHHSA BMICTY KHUCJIUX

0 KniouoBa iges

LUHC, eHOOKpvHHa cucTema, OopraHu BUAINEHHA
1 neyviHka 6epyTb yyacTb Yy MiATPUMAHHI CTanocTi
BHYTPIlWHbOrO cepepoBuiLa opraHismy. Cranictb
cknagy nnasmy KpoBi MiATPMMYETbCA HEPBOBOIO
I TOPMOHAJIbHOIO PErynALji€lo, a Takox 6ydepHu-
MW CUCTEMAMU KPOBI.

Teva 6. Apantauii 333 S

abo JY;KHUX IPOAYKTIB y KpoBi. Opramm Bumi-
JIEHHS BUBOJATH IIi MPOAYKTU 3 OPraHismy.
BydepHi cuctremu — 11e Taki ximiuHi cucre-
mu, pH AKux He 3MiHIOETHCSA HABITh 3a YMOBHU
JOoNaBaHHA NesdKol KiTbKOoCTi KHCJI0T ado OCHOB.
¥ TraHUHHINA piguHi i KpoBi #itoTw 2idporapbo-
namna (H,CO,/HCO,) i 6inkosa (anbbyminm)
OydepHi cucrtemMu, a y BHYTPiIIHBOKJITHHHINA
pizuHi — opmogocghamnua (HZPO;/HPOif).

Ponb neviHkn B geTokcmKau,ii
Ta NiATPUMaHHI romeocTasy

Ileuinka (DyHKITIOHY€E AK MEePBUHHUN peryJis-
TOP BMICTy B KPOBi PEUOBUH, III0 HAAXOAATEL B OP-
raniam i3 i"kero. UyKopigHi I TOKCUYHI PEUOBUHU
B TIEYiHIIi IIepeTBOPIOIOTHCA HA MEHII TOKCUYHI
crmoayKu. BimOyBaeTbesA Ie ILJIAXOM OKHCHEH-
Hsl, BiTHOBJIEHHSA, METIJIIOBAaHHS, alleTUJIIOBAHHS
¥ xoH’roramii 3 TMMM YK IHINIMMH PEYOBUHAMIU.
Hanpukriaan, amoHiak, IIT0 YTBOPIOETHCS ITIiJ Uac
posmany 0iJKiB, 3HEIIKOIKYEThCA B IIEUiHIli, IIe-
PEeTBOPIOIOYNCEL HAa CEYOBHUHY ab0 CEeUOBY KMCJIO-
Ty. TokCcUuHU 1A HEPBOBOI cucTeMu GiaipydiH
(IpoAyKT po3mamy reMorJio0iHy) y ImediHIli cmo-
JIYYaETHCA i3 TVIIOKYPOHOBOIO KHMCJIOTOIO, 1 ¥ Ta-
Kuil cmoci6b BigOyBaeThCsS HMOro JeTOKCHUKAIlid.
IIpogykTu rHUTTA GiNKiB y Kuiteunuky (deHour,
iHZOJT) BHEINKOAKYIOThCA IILIAXOM KOH Iorarii
i3 cipuamoio ab0 TJIIOKYPOHOBOIO KHCJIOTAMH.

@ MpakTnyHa poboTa

MogpgenioBaHHA MexaHi3MiB NigTpUMaHHA
romeocrasy

1. MpoaHanisynte cxemy perynaAuii piBHA M1OKO3U
B KpoBi (man. 25.2).

2. CKnagitb aHanoriyHy cxemy BO[HO-COSIbOBOrO
romeoctasy y TBapuH (3a MPMHLUMNOM HeraTuB-
HOro 3BOPOTHOrO 3B'A3KY). BKaxiTb npouecwy,
wo BigbyBaloTbcss — peabcopbuis BoaM, 3miHa
BMiCTy MOHiB Na®.

3. Cknagitb cxemy NigTPUMKN PiBHA MOHIB Kanb-
Lito B KpOBI.

eBaHVITaHHH Ta 3aBJaHHA

1. o AKnx Hacnigkis ana opraHiamy moxe npwu-
3BECTV MOPYLUEHHA Tennosigdadi? 2. Hagiwo noTpi6b-
HO peryntoBaT BMICT conei B opraHiami? 3. lna yoro
HeobxigHO MiATPMMYBaTN NOCTINHWIA piBeHb pH KpoBi?
4. fKi 3axBOpIOBaHHA MOpyLleHHA GYHKUiA neyiHKkn Br
3HaeTe? HacKinbky BoHM Hebe3neyHi gna opraHiamy?
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§ 26. ImyHiTeT AK 3aci6 36epexxeHHA romeocTasy

0 [NomipkynTe

Lo Take darountos? Aki GyHKLUii B opraHi3mi
NIOAVIHV BUKOHYIOTb NerkoumTn?

é 3raganTe

* IMyHiTeT

o QarounTos
o AHTUTING

o AHTUreHN

IMyHHa perynauis

o perynaropHux cucreMm, Mo 3abesmeuy-
IOTh BHYTPIiIITHIO CTAJIICTh OPraHi3aMy, HAJEKUTH
TaKoOXX iMyHHa cucrteMma. IMyHiTeT € 37aTHICTIO
OpraHiaMy Bipi3HATH UyKOpigHUIN GiogoriuyHm
MaTepiaJ BiZ cBoro Ta HeHTpaJIidyBaTH IIeil MaTe-
pian. ImyHHa cucTeMa ycyBae UysKOPifHI peuoBu-
HU, Bipycu i 6aKTepii, 1110 MPOHUKJIN B OpraHiaM.
Taxo:x iMyHHa cucTeMa IIiATPUMYE KUTTETIATD-
HiCTb OpPraHi3sMy IIJIAXOM BUBEIEHHS BJIACHUX
MYTAHTHUX a00 3HOIIEHUX KJITWH, OLIKiB, II10
BifpoOMIM CBOE, Ta TOKCUYHUX DPEUYOBUH.

PospizaarTs Hecnenmudiuauil i cmerugiy-
Huy Bunu imyHitery. Hecneyugivnuil imyHi-
mem COPAMOBAHWH HPOTU HINPOKOTO CIIEKTPa
uysKOpigHUX areHTiB. Cneuyu@ivnuil imynimem
nepenbavyae BUPOOHUIITBO CIEIialiB0OBAHUX CHUC-
TeM HelTpasisalii — TaKuMu € anmumiaa, aKi
PpO3Ii3HAIOTH KOHKPETHI GHMUzeHU.

XimiyHi bakTepii Wkipa
curHanu

Kaninap

MowKoAKEeHHA TKaHVIHN

Qarountun

Mirpauia ¢arouyunris

HecneundiuHi 3axucHi 6ap’epn

IlepmuMmu Ha NUIAXY YYsKOPIZHUX areHTiB
mocTaoTh (isiosoriuui Gap’epu opraHisamy —
mIKipa, cJau30Bi 00OJIOHKM, KYTHUKYJa, IIaHIIU-
pu toro. llinsHMI mIap enitTesiadbHUX KJIITUH
IMIKipy € MeXaHiYHOI0 MePerIKo00, AKa He J10-
3BOJIsI€ OaKTepisaM i BipycaM HpOHHMKHYTHU Bce-
penuHy oprauismy. Ilo Toro :x Kucjga peakxiis
MOBEPXHI MIKipy HECHPUATIMUBA IJIS OiJIbIIOCTI
mikpooprauismiB. TBepawit 30BHiIIHIN KicTak,
TaKUU AK IMaHIINP, TAKOK IIEPENIKOIKae iHBasil
yy:kopigHoro martepianay. Cams, [0 IIOKPUBAE
TiJJo 6araTboX KUIITKOBOIOPOKHUHHUX, KiJb-
YacTUX YEPBiB, MOJIIOCKiIB, 3aTPUMY€E ¥ SHUIIYE
maToreHHI MiKpoopraHisamMu. 30BHIITHI CIM30Bi
00O0JIOHKHY JIOAWHU BUMIJIAIOTH Ji30IIUIM — pe-
YOBUHY, I[0 3HuUIye 0axkTepiii. [Ilupoko Bigoma
U GaKTepuIuAHAa Oid IIJIYHKOBOI'O COKY, KU
Mae Iy’Ke KIUCJIY peakIliio.

V¥ pasi nmopyienHus 1mijgicHocTi mux 6ap’epis
OPOTH UY;KOPiZHOTO Tija mie Iijla HMBKa KJIi-
TUHHUX i TYMOPaJIbHUX 3aXVUCHUX MeXaHi3MiB:
3aroeHHA paH, (GaromuTo3 IIaTOTeHy, HOro iH-
KancyJsioBanHA. OKpeMuUM BHUAOM IiATPUMKU
ToMeocTa3y € 3CimaHHs KPOBi.

3aro€eHHA paH Ta 3CigaHHA KPOBi

3aroeHHs paH 3amobirae BTpaTi opraHiaMmom
JKUTTEBO BaXKJIUBUX PiawH (KpOBi, remosrimbpu
TOIT0). ¥ 0e3XpebeTHMX pPaHU «3aKPUBAIOTH-
cA» IMUJIAXOM CKOPOUEHHA M’ A3iB, BUIMHAHHA
JKMPOBOT0 Tija, 3CiJaHHA MJIa3MU, YTBOPEHHS

3ananeHHs

Qarountn

bakTepii

TpombounTn
®darouyuTtos

Man. 26.1. Mpoueck, Wo BiAbYBalTLCA B MiCLi 3ananeHHs
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TpoMOy 3 KJITHH KPOBi. ¥ 3aroeHHi paH 0epyThb
y4uacTh CIeIliaJbHi zemocmamuyHi KAIMUHU.
YV xpebeTHHUX TBAapMH MiJ] Yac IOIIKOMMKEHHS
KPOBOHOCHUX CYAWH aKTHUBi3yeThcA cucmema
3ci0annsa Kposi. Y pe3yabTaTi KacKaly peakiliii
YTBOPIOEThCA TpPoMO i3 Oinmkxa Qidpumy, AKUH
3aTATy€e paHy.

3ananbHun npouec

VuiBepcanbHOO i Hecrienu()iuHOI 3aXMCHOIO
peakIlielo opraHidamMy Ha [il0 Pi3HHMX IIaTOTEHIiB
€ 3amajieHHd. 3alaJbHUU IIPOIleC BUHUKAE ITiJ
Yyac MPOHUKHEHHA YYsKOPiZHMX areHTiB (Mmexa-
HiYHUX, XiMiuHUX, Oio/JOTiYHMX) V TiAIIKipHUT
abo migcams3oBUi IIap.

Ha mouaTKy samajibHOTO HpoIlecy B MicIri
TOIITKOMIKEeHHA PO3IIUPIOIOTHCA KaOiJApHh i Imo-
CUJIIOETHCA KPOBOTOK, TOMY MicIle 3allaJieHHs
yepBoHie. I[IpOHMKHICTD KamijsapiB 36iJabITYETH-
cd, 1 B IOIMIKOAXKEHY TKAHUHY 3 ILJIa3MU KPOBi
BUXOIATH (paromutu. Po3BuUBaeThbCs MpoOIeC IO-
TJIMHAHHA MiKpOOiB KaiTmHaMHU-MaKpodaraMu —
Gazoyumos (maa. 26.1). ITormuHaOUM Uy:KOPiAHI
Tija ¥ MOIIKOMKEeHI KJIITUHU, (haronuTu r'mHyTh
Y BEJINKUX KiJTBKOCTAX, IEPETBOPIOIOUNCH HA THil.

Kpim Toro, mo micisa samajeHHsT HAIXOOATD
JEHKOIUTH Ta (PisioyIoTivHO aKTUBHI PEUOBUHU,
AKi Tek OepyTh yuacTb y BHHUIIEHHI marTore-
HY, a TAKOK CIPUSAIOTh BUHUKHEHHIO HAOPAKY
(ricramin).

CneundivuHmm imyHiTeT xpebeTHnX

¥V BiANOBih HA BOJIMB IIEBHOTO CTOPOHHBOTO
areHTa (aHTHUreHa) B OpPraHi3Mi yTBOPIOIOTHCH
cuernudiuni anTuTiia, 110 3a0€3MeUYYIOTH CIe-
nudiuanii imyHiTer. EBosronifino BiH 3’saBuUBCA
y xpebeTHUX i € BiAMiHHOIO PUCOI0 IXHBOI iMyH-
HOl cucteMu. I'oJIOBHMMU KJIiTMHaAMM, IO Bif-
HOBimaioTh 3a cuenudpivumii imyHiTeT, € Jimdo-
mutu. (Joxaagmimme gus. §56.)

PHK-iHTepdepeHuisa Ta aHTUBIpYyCHUI

IMyHITET

Cucrema PHK-inTepdepeHIiii € BaKImMBOIO
YaCTUHOIO0 BHYTPINTHBOKJIITHHHOI iMyHHOI Bif-
noBixi Ha Bipycm ¥ iHmMUN uYysKOpigHUM Tre-

0 KniouoBa iges

MexaHi3mu iMyHiTeTY CnpAMOBaHi Ha NiATPMMaHHA
CTanocCTi BHYTPILIHbOIO CepefoBULLla OpraHiamy
N MOXyYTb GyTV BigHeCeHi 4O ABMLY romeocTasy.

Teva 6. Apantauii 333 S

e [li3HanTeca Ginblue
AHmueipycHuii imyHimem 6akmepit. CRISPR

OCTaHHIM 4Yacom aKTUBHO AOCHNIXYIOTb HeloaaB-
HO BigKPUTY CUCTeMy iMyHITETY B GaKTepiil i apxei.
IMyHHY BignoBigb 3abesneuytoTb cneuianbHi PHK,
reHn AKUX PO3TalloBaHi B JIOKyCaX, O ofepXanu
Ha3By CRISPR. Jlokycu CRISPR cknapatotbca 3 umc-
NEHHMX NOBTOPIB, MiXK AKMMIN € NPOMIXKK/ — Crence-
pu. MocnifoBHICTb HYKNEOTUAIB KOXHOro crencepa
BiAnoBiaae nocnigoBHocTi AinsHkn [OHK neBHoro
Bipycy. To6To Habip cnelncepieB — ue «bibnioteka»
Pi3HOMaHITHUX BipYCHMX «MIiTOK». Y 6e3nocepefHin
6nu3bkocti Big nokycis CRISPR € reHu 6inkis, Aki
Ha3mBatoTb Cas. binkn Cas — ue Hykneasw.

Jlokycun CRISPR

—>—>—>——F -8B

MNosTOpPK Cnencepu

leHn Cas

Ha cnelcepax 6e3nepepBHO TpaHCKPUOYOTbCA Pi3-
HomaHiTHi Mmonekynu PHK. 3 Humu 3'egHytoTbea 6inkm
Cas. Lli komnneKkcn nnaeatoTb Y LMTONAA3MI, «naTpy-
noroum» ii. AKWo B KNiTMHY notpannse BipycHa [HK,
TO ii po3ni3Hae BignosigHa PHK i npuegHyeTbca go
Hel, a Hykneasa Cas poswenoe Lo vyxopigHy JHK.
Cnctemy CRISPR-Cas cbOrofHi akTMBHO BMKOPWCTO-
BYIOTb ANA pefaryBaHHA reHomy. MoxHa LWTy4yHO
CUHTe3yBaTW Byab-AKYy nocnigoBHicTb PHK i BBecTH i
B MEeBHY KNiTMHY B KOMMNNeKCi 3 Hykneasolo Cas. | Toai
HyKneasa «po3pixe» BignoBigHy QiNAHKY reHomy. Tak
MOXHa «BMPi3aTu» LWKIAANBY MyTaLilo 1 BUNiIKyBaTK
OpraHi3am Bif CNajKoBOro 3axBOPIOBAHHSA.

HetuuHUi Mmarepian. Cyrp ii monsarae B mpu-
THiueHHi eKcmpecii reHa 3a DOIIOMOTOI0 MAaJIX
moJiexysa PHE.

Mani imrepdepyoui PHK y xommuexci
3 (epMeHTOM eHJOHYKJea30i0 3B’SI3YyIOThCcA 3i
cueriu(ivyHOI MIIIeHHI0O — KOMILJIEeMEHTAPHOIO
minaakoio JITHK a6o PHK (mampukian, Bipyc-
HOo10). Ilicia 3B’A3yBaHHS HYKJieasa PO3IIEILIIOE
Bipycay JHK a6o PHEK, Takum umHOM pPYUMHY-
oun Ii.

Hina GaraTboxX OpTraHidMiB — HAWMIPOCTi-
IINX, MOJIIOCKiB, UepB’AKiB, KOMaX, POCIUH —
meil (peHOMEH € OTHUM 3 OCHOBHUX CIIOCODiB
iMyHHOTO 3aXWCTy IIPOTH BipyciB.

3anuTaHHA Ta 3aBOaHHA

1. Onvwitb pi3HOMaHITTA BUAIB HecneyudiuHoro
imyHiTeTy. 2. Yn € peakuia 3ananeHHa wkignmeoto? lo-
ACHITb. 3. K MOXHa BuKopuctosyBatu cuctemy CRISPR
3a41a MeaudyHux uinen?
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Tema 6. AganTauii

§ 27. NoBepiHKOBI MexaHi3Mun 36epeKeHHA romeocTasy

0 [omipkynTe

Yomy 6e3 ixi NofnMHa MOXKe MPOXKUTA KiflbKa
MicAuiB, a 6e3 Boagu — He GiNnblu TUXKHS?

Q 3raganTe

« Pednekc
» Tepmoperynsuis
» Ocmoperynauin

[NoBefiHKa 1 NiATPMMAHHA roMeocTasy

Hns Gyab-AKOTO BUAY TBapWH XapaKTepHi
pi3Hi ByacHi Buau MoBeAiHKY (IIOIIYK 19Ki, MiKJIy-
BaHHA IIPO IIOTOMCTBO, NOOyZOBa T'Hi3xa TOIIO).

3aBraKy npuporHoMy no6opy GhopMyeThCs
«IIpaBUJBbHA» IIOBEAiHKA, IO CIPUAE BUIKUBAH-
HIO ocoOMHM. A ii HaIfaJKMU yCIIaAKOBYIOThH caMe
TaKy MOJeJb IoBeJiHKU. TaK y Bugy hopMyeTh-
cA Habip npozpam UM UBAHHS — TOBEIiIHKOBUX
peakIiii, AKi momoMaraiTh OCOOMHAM IPHCTOCO-
BYBaTHUCS OO0 YMOB HaBKOJIMIITHHOT'O CEPEIOBUIIIA
i migTpuMyBaTU CBi#i ToMeocTas.

Besnuky poJb y migTpuMIli romeocrasy opra-
Hi3MYy BifirpaioTh BpPOIKeHi (DOpMU ITOBEIiHKU.
Ho HUX Hae)XaTb, HAOPUKJIAL, DedIeKTOpHE
VHUKHEHHS 00Jif0 AK (haKTopa, IO YIIKOIKYE,
3a7J0BOJIEHHA Tojony abo crparu.

Ja mrogvHM He MEHIT BasKJIMBI cBiomi fii.
Mwu smiHIOEMO mOpyIIeHUit OOMiH pPedyoBWH 3a
JOIIOMOIOI0 JiKiB, momaeMo mo iki BiTamiHwm,
OiATPUMYyEMO TeMIIepaTypy Tija, ofsArarouuch
i XOBaUYMUCh Y IPUMIIIEHHAX.

[NoBepiHKOBI MexaHi3Mu perynauit
romeocTasy B II0ANHN

AxXTHUBAIliA IPHUCTOCYBAJIBLHOI IIOBEIiHKY BiJ-
OyBa€eThbCA, KOJU CUTHAJ IIPO 3MiHYy rOMeocTasy
nepenaeThbed B rimotanamyc. I'imoramamyce opmye
BiIUyTTs He3aJ0BOJIEHOCTi, IO IIePesKUBAETHCH
AK morpeba B ixki, Bomi, Temsi, XOJIomi TOIIO.
Ileit craH HA3WBAIOTH MOMUBAUIUHUM 30Y0HCEH-
Ham. BOHO CIIOHYKAa€e OpraHisM 10 aKTUBHUX Tili.

3a/I0BOJIeHHA IIOTPed BUKJINKAE IIO3UTUB-
Hi emoIrii, To0TO IOBeIiHKa KOHTPOJIOETHCS
He TiJIbKH BiguyTTaAM 10oTped, a i cucmemoi
8UHAzZOPO0U — CKJAJHOI Mepe:keio HeHpOHiB,
110 BimmoBizaroTh 3a 3amoBoJieHHA. IlepenuyTTsa
Haropoau 3abesmeuye MOTHBAIiI0 OO0 mii.

¥ dopmyBaHHI afanTUBHOI TOBENIHKY TYKe
BEJIUKOI0 € DPOJb emouyiil. ¥ xonai eBoJrommii 1ma
o3HaKa OyJia JoBeleHA IMIPUPOAHUM JOOOPOM 10
Haa3BUUYalHO OaraToi pisHOMAHITHOCTI eMOIIii-
HOT'O CTaHy B JIIOAWHIU.

Ponb 6e3ymoBHNX pedneKcis
y NigTPUMaHHi romeocTasy

BesymoBHiI peduiekcu € OCHOBOIO HEPBOBOI
IisgIBHOCTI TBApWH Ta B3aeMoOJii ixHLOTro opra-
Hi3MYy 3 HABKOJIUIITHIM CepPemOBUIIEM.

Huska 6esymoBHUX pediekciB Gesmocepen-
HBO O0YMOBJIIOE TOMeEOCTas, a pedJieKTopHa pe-
aKIlid opraHisMy 3ajJIeKUTh Big 3MiH 0OOMiHY
pevoBuH. Hampuxiaan, ckiaaguuii 0e3yMOBHUI
pediekc, OB’ A3aHUN 13 MOIITYKOM i2Ki, BUHUKAE
B pasi 3HMKEeHHs BMIiCTy IVIIOKO3HU M iHIINX II0-
JKUBHUX PEUOBUH Yy KPOBI.

Man. 27.1. Cnocobun nosefiHKOBOI Tepmoperynsayii y TBapuH
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Yepes HAIJIUIIOK BYTJIEKHUCJIOTO ra3y B KPo-
Bi BimOyBaeThcAa pedieKTOpHE IPUCKOPEHHA OU1-
XaHHA.

V pasi iH(eKI[i#l, OTPYEHHA, HAKOIIMYEHHS
B KPOBi TOKCUUYHUX IIPOAYKTIiB 0OMiHYy BUHUKAE
omoBanuA. et pedieKTOpHUII aKT BUAAJAE
3 OpraHisMy MIKiIJIWBi peuoBUHH.

O3HaKo0I0 IIOPYIIEHHsS I'oMeocTasy € O0iJb.
Bin 3minioe moBegiHKY TBapuHU HAa YHUKHEHHS
00JILOBUX BiJUYTTiB i3 MeTOI0 BMKMBaHHHA.

MNoBepiHka 1 Tepmoperynauia

BinpiricTs TBapuH 3maTHA II€BHOIO Mipoio
BILIMBATH Ha TeMIepaTypy Tija 3a JOIMOMOTOIO
BigmoBiguoi moBemimkm (Maa. 27.1). Tsapuna
MOJKe YTBOPIOBATH OONATKOBE TEIlJI0, HPUCKO-
prooun MeTabo0Ji3M, i B:KHUBATH 3aXO[iB, IO
BHIKYIOTH BTPATH TeIia.

Y xomogHMX yMoOBax 0araTo TBapWH IIOCH-
JeHO xapuyioThcsa. Ilpuiiom 1K1 mae MOMKJIU-
BicTb oTpuMaTu Oijbllle TelJa, OCKiJIbBKKU BOHO
BUIIJAETHCA I Yac TpaBJeHHs. TemJIOKpOoB-
Hi TBapwHU 30iJBIIYIOTH YTBOPEHHSA KaJIOPiH,
MMOCUJIIOIOUYM M’ S30By aKTUBHICTH, HAIIPUKJIA,
IpU:KaHHAM abo pyxoM. ¥ meaKkux O6esxpebdeT-
HUX 3HUIKEHHA TeMIIePaTypPH CTUMYJIOE AOHAT-
KOBY PYXOBY aKTHUBHICTb, 1 B TaKUii cI0oCci0 BOHUI
3IaTHi MiATPpUMyBaTH GBI BUCOKY TeMIIepaTy-
py Tijna, HidK TemIepaTypa cepenoBUIIA.

Ha xoJsiofi TBapwmHU 3BMBAIOTHCA KJIYOKOM
abo 30uBaOTLCA JOKYOU 3 iHIITMMHU OCOOMHAMIU
TOTO K BHUIY, IO 3HMIKYyE BTpaTu Temaa. OKpe-
Mi BuAu 3miACHIOIOTH Ce30HHiI Mmirpairii B micmsa
3 OiJBII COPUATINBUMU YMOBaMU.

B ymoBax cmeku TBapWHU ITOCWJIIOIOTH OXO-
JIOAKYyBaJibHEe BUIIAPOBYBAHHS, 3BOJIOKYIOUH II0-
BEPXHIO TiJla CIMHOIO a00 3MOUyI0UuH cebe BOIOIO.
HeAKi TBapMHM IIMUPOKO PO3KPUBAIOTH MATIi
B CIIEKY, TIOCUJIIOIOYY BUNAPOBYBAaHHS Uepes V-
xaHHA. JleAKi B CIIEKOTHY IOTOAY IIEPiOAMYHO
XOBaIOTHCA B MPOXOJOAHUX HOPaX.

0 Kniouosa iges

MoBeniHKOBI 0COBAMBOCTI, WO CNPUATL NigTPU-
MaHHIO rOMeocTasy, BUHUKAN B XOAi €BONIOLil.
BoHM cnpsmMoBaHi Ha 3al0BOJIEHHA MOTPeO, LWo
BMHUKAIOTb NiJ Yac NOpYLWeEHHA CKnagy BHYTpiL-
HbOro cepefoBuWa. [Jo HUX HaneXaTb NOLWYK iKi
N BOAM, Cnocobu Tepmoperynauii, mirpauii go
MicCub 3i CNPUATAMBAMK YMOBaMM, CMOPYLKEHHA
KUTNa ToLyo.

Teva 6. Apantauii 333 S

0 [lisHalTeca 6inblue
Y nognHun eBonoLiniHo cdopmyBanaca cmctema xap-

YyoBUX ynofob6aHb. CMayHa a MOTUBYE CKYLUTyBaTh
il 3HoBY. lNoTpanmBLUM A0 POTa, iKa aKTUBI3yeE pe-
uenTopu fA3MKa, AKi NocunaTb iHpopmaLilo B Mo-
30K. Tam 30yA>KyeTbCA MexaHi3M BUHAropoan: MO30K
NPOAYKYE XiMiuHi cnonyku (Hanpuknag, eHpopdiHm),
Lo MPUHOCATb 3a0BOJIEHHS. Lle e binblue cTumy-
JIIDE HaC CNOXMBATU CMaYHY iXKy.

OpHVM i3 HanbinblWw BiAOMMX XapyoBUX ynopobaHb
NnognHu € NwboB Ao conoakoro. EsonwouiniHo e
BMNpaBLaHO: CONOAKI ByrneBoau (rniokosa) LBUAKO
3a[10BOJIbHAOTL NOTPeby B XK Ta 3HWXKYIOTb BiguyT-
1A ronogy. Lle BnogobaHHA dopmyBanoca B HalUmUx
npegKiB TMCAYONITTAMN. Y Ti Yyacy, KoM conofka i»ka
Tpannanaca pigko — y surnagi pyktis abo megy, —
Taka xapuyoBa noBefdiHKa cebe BunpaBpoByBana.
OpHak 3apa3 conofKka ika CTana NerkogocTyrnHoIo,
i UA 3BMYKa nepeTBopwuiiaca Ha LWKignmey. HagmipHe
BXVBaHHA BYIrNeBOAIB NPU3BOAUTb [0 PO3BUTKY 3a-
XBOPIOBaHb, TaKMX AK OXWUPIHHA i LYKPOBMIA AiabeT.

NoBepiHKa 1 BooHWIN 6anaHc

VYciMm cyxomyTHUM TBapHMHAM IIOTPiOHA BozAa.
3a ymoBH Ii HecTaudi iCTOTHO 3MiHIOIOTBCA Me-
TaboJIiuHi mpollecu, MOPYIIYETHCA TOMEOCTAas.
3MeHITYEeThCSI 00°€M IMTPOTOMIA3MY KIITUH 1 MiK-
KJITUHHOI piguHT, 30iJbIIYETHCA KOHIIEHTPAIIiA
cojieli y KpPOBi Ta iHMIMX pigmHax oOpraxismy.
3HEBOJHEHHS OPraHi3ZMY € CepHO3HOI0 3arPO30I0
os s KuTTsa. Brpara moaguuoro monan 20 % Boau
CYIIPOBOIKYETHCA HE3BOPOTHUMU 3MiHaMU B Op-
radisami i TpusBOAUTH MO CMEPTi.

Ilinx yac 3HeBOAHEHHs BWHUKAE cnpaza.
Ile ny:xe HempwmeMHUI CTaH, AKUN CTUMYJIOE
OpraHi3M [I0 HOIITYKY BOJM. ¥ TAMYBAaBIIIA CIIpary,
JIIOAVHA IOYYBAETHCA 3aI0BOJIEHOI0. ANlsKe cIrpa-
ra CYIPOBOIKYETHCA HAPOCTAHHAM IIPOIIECiB
30yI:KeHHA B IeHTPaJbHIM HEPBOBiMl cucTeMi,
AKi 3yMOBJIIOIOTh HiABUINEHHS M’ s30BOi aKTUB-
HoCcTi. BUHATKOM 3 IIOr'0 IIPaBUJa € TBAapPUHMU,
110 MEMIKAIOTh y HOCYIIJIMBUX MiCIgXx. ¥ HUX
copara 3HMKYe M’ sI30BY aKTHBHiCTB. [leaki TBa-
PUHM IyCTeab IIiJf Yac XPOoHiuHOro medinmury
BOAU HAaBiTh BIAAAIOTH y CILIAYKY.

3anuUTaHHA Ta 3aBAaHHA

1. AK B 0COBUCTO perynioeTe TenaoBigaady Ha Xo-
noai? nig yac cneku? 2. Yomy came conopka i»ka Han-
WBKALE BTaMOBYE BiguyTTa roctporo ronogy? 3. Yomy
MM XO4emo MUTW MicnA ConoHoi iXi? y cneky? 4. lo-
MipKylTe, AKi cBigomi Aii nognHyn cnpamoBaHi Ha nig-
TPUMKY FOMeocCTasy.
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Tema 6. AganTauii

§ 28. Perynsauia B pocnnH

0 [omipkynTe

Yomy 3eneHi ToMmaTn Ao3piBaloTb LWBKALLE, AKLLO
Pa3oM i3 HUMU MOKNACT! OOAUH CTUTNIA TOMaT?

Q 3raganTe

» TpaHcnipauia
» MiHepasibHe >KMBJIeHHA POCIUH
« [a3006MmiH y pocnunH

Perynauia HagxogXeHHA 1 BUAINEHHA
[PEUYOBVH

Y HazeMHUX POCJWH HAAXOMKeHHA MiHe-
pajJbHUX PEYOBUH i BOoAM BiOyBaeThCA uepes
KJIiTHHHI MeMOpaHM KOpPeHeBUX BOJOCKiIB Ta
iHmMUX KJIITUH y KopeHi. Boda nHadxodumbv
Yy KOpiHb 3a 3aKoHamMmu ocMocy. OcMOTHUHUI
THUCK Y KJITHMHAX KOPeHEeBHX BOJIOCKIB i KJri-
THUHAaX, SIKi IPOBOAATH BOLY A0 KCUJIEMM U HaJri
IO JIMCTKiB, HabaraTto BHIIMUM, HiX OCMOTHY-
HUII THCK I'PYHTOBOI BOAM, YHACJiJTOK BMCOKOIL
KOHIIEHTpAIlil po3UYMHEHUX coJiell i caxapumis
y riaitrmmax. OTike, Boma mparhe yBiiiTu B 11i
KJIITUHU 3 T'PYHTY, SHHMKYIOUHM iX OCMOTHUYHY
KOHIIeHTpPAIIilo.

IToenunannsa MiHEpPALbHUX PpPeioB8UH Bin-
OyBaeThCA IIJIAXOM AaKTUBHOTO TPAHCIIOPTY.
Ilepenecenna #OHIB Kpidh IUTOILIABMATHUUYHY
MeMOpaHy BcepeAnHy KJIiTUH KOpPeHEeBUX BOJIOC-
KiB IPOXOOUTH NMPOTHU T'Pami€eHTa KOHIIEHTPAIil
i eJIEKTPUYHOTO IIOTEHIIialy, TOMY Ha IIeld mpo-
IIec BUTPAYaAEThCSA €Heprid.

Hadxodxncenna easie — CO, nyis porocunTe-
3y i1 O, nyisi nuxaHHA — Bif0YBa€THCA TOJOBHUM
YUHOM uepeld npomauxu. i MuxaHHA POCIUHU
TaK0’X BUKOPUCTOBYIOTH O,, yTBOPEHUH y IpPO-
meci (poTOCHHTE3y ¥ HAKOIMUYEHUH y MIiXKKJIi-
TUHHUKAaX.

InmencugHicmb 2a3000MiHY PETYJIIOETHCA
BiIKpHUTTAM Ta 3aKpuTTAM IpoamxiB. Ha csiTui
B 3aMUKAIOUNX KJIITHHAX IIPOAUXiB 30iIbIIyETh-
cs BMicT mmykpiB i fioniB Kauito, 1110 mpu3BOIUTL
IO TimTBUINMEHHS OCMOTHYHOIO THUCKY M HAJXO-
IKeHHA Boau. Typrop KJIiTMH 306iJbIITyeETHCH,
i mpoauxu BiJUUHAIOTLCA INUPIIE HACTiJIBKH,
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HaCKiJbKM BUINUHN pPiBeHb OCBITJIEHHSA. YHOUI
TPOAUXU 3aKPUBAIOTHCA, TOMY IO (DOTOCUHTES
3YIMUHAETHCA, i TYPTOPHUHN THUCK YV 3aMUKAIOUNUX
KJiTHHAX cIlajac.

Budinenns 6 pocauHr 3TIACHIOETHCSI KJIiTHU-
HaMU JINCTKIB i KOpeHiB, a TaKOK KJiTHHaMU
CIIeliaIbHUX BUIIIBPHUX TKAHWH (3aJI03UCTHUMU
BOJIOCKAMH, MOJIOUHNMU CYAUHAMU, HEKTapHU-
Kamu). PedyoBuHU, IO BUIIIAIOTHCA, MOMKYTH
HaKOMUYYBATUCA V BaKYOJIdX 1 KIITMHHUX
crinkax. Barato mponaykTiB merabosiamMy poc-
JUH BiKJamaioTbcAd y 3MePTBiINX TKaHUHAX
(mepeBuHi), a TaKoK y JIMCTKax abo Kopi, AKi
nepioguuHo cKugamoTbesa. IIpogykTu ooMiHy pe-
YOBUH MOXKYTHh BUTAIATHUCA 3 OMAJIUM JIUCTSIM
mig yac JucToImany.

diToropmoHun

IIporecu, 1110 Big0yBaOTHCA B POCIUHHOMY
OpraHismi, peryJmThCS 3a JOIIOMOTOI0 II€BHUX
XiMiuHUX peyoBUH — (hiTOTOPMOHIB.

diToropMoHM — Ile PEUYOBUHU, IO BUPOO-
JISIIOTBCA POCJIWHAMU [IJIsI KEPYBaHHSA BJIACHUM
pocTOoM i POBBUTKOM, a TAKOMK IJdA pPeakliii Ha
BILIMBY HABKOJMIITHBOTO CEPeOBUIIA.

®diToropMoOHU PEryJIIOI0Th YTBOPEHHS i picT
poCJIMHU, IBiTiHHA, YTBOPEHHA IJIOJIB i HaACiH-

JlizHanTeca 6inble

ETuneH, AKNN NPOAYKYETbCA POC/IMHAMU, MOXE MO-
LINPIOBATUCA He TifIbKM NO CYAWHHIN cucTeMi poc-
NVH, ane n yepes atmocodepy. Lle pi3ko ckopouye
yac peakLii, a TaKoXX CUHXPOHI3yE nNpoLuecu, Wo Bia-
6yBalOTbCA Yepes eTusieH, Y po3TalloBaHUX nopaf
pocnvHax i nnopax. Taky BAACTUBICTb LUMPOKO BU-
KOPWCTOBYIOTb A1 MPUCKOPEHHA A03PiBaHHA OBOYIB
i GpPYKTiB, KON pa3oMm i3 3efleHNMN KnagyTb TPOXM
CTUMUX. IXHIl eTUneH CTUMYNIOE [O3PiBAHHA iHLWIMX.




HA, Iepexil y cTaH 3MMOBOTO CHOKOI0. Kpim
TOT0, BOHU BiATIOBiZAIOTH 3a aJamnTallil0 POCIUH
Io Takux (haKTOpiB, AK OCBITJIEHH:, TEMIEPATY-
pa, HecTaua BOJIOTH ¥ JKMBJEHHSA, 3a ONipHICTH
MIKiTHUKAM Ta iH(QeKIiam.

diToropMOHYU BUPOOIAIOTHCA CEKPETOPHUMU
KJIITHMHAMU POCIMHHUX TKaHWH. CroeriaJbHUX
OpraHiB y pOCJUWH HeMae, OJHAK CeKPeTOPHi
KJITUHU MOKYTh KOHIIEHTPYBATHCSA B PiB3HUX
YacTHUHAX POCJIVHU — Ha BEePXiBKaxX, y KOPEHHAX,
JUCTKAaX, HaciHHi.

Ayxcurnu I YyumoKiHiHU CTHUMYJIIOIOTH IIO-
Oij, picT i pudepeHITilOBaHHA KJIiTUH, PeryJiio-
OTh (popMyBaHHA KpoHUW (ayKcumHU) U opMu
KopeHs (IIUTOKiHiHM). AyKCUHU (DOPMYIOThHCS Ha
BepXiBI[i ImaroHa, a IMUTOKiHiHM — y BepxiBIi
KopeHs. AyKcHUHU BigmoBimadbHi 3a mpoliecu
reo- i @ororpomismy pocauH. Ile HeoOXigHO A
OpaBUJIbHOI OpieHTAaIlil POCIMHU IIOAO0 30BHIIII-
Hix parkTOpiB — rpasBiranii # cBitsaa. IluToKini-
HU TaKoXK 0epyThb ydacTh y peryJArii nBiTiHHsS
1 yTBOpeHHI HaciHHA.

Abcyu306a Kuci0ma TaIbMy€e IPOIECH KUTTE-
IisITBHOCTi, 30KpeMa peryJiioe craH (isiosoriu-
HOTO CHOKOI0 /epeB i HacimHA. Y HeCHpPUAT-
auBUX ymoBax (y pasi moxXoJIomaHHsS, HecTadi
BOJIOTU) 3YIUHSIE PIiCT POCIUHU U PO3KPUTTS
OpPYHBOK, 3aKpPUBA€ NPOAUXU, CTUMYJIOE OIa-
NaHHSA JUCT.

Emuanen cupusie GopMyBaHHIO 3aXVUCHUX
peakIiiii; raabMye IIPOIECH POCTY HANOPUKIHITL
BereTariiiHoro nepioay, CTUMYJIO€ PYHHYBaHHSA
xJopodisy, cTapiHHS JIUCTKIB, IIpoIlecu HO3Pi-
BaHHA ILJIOIIB.

T'ibepesinu CUHTE3YIOTHCSA B MOJIOAUX JIUCT-
Kax. BoHuU cnpusarmoTh pocTy ¥ momisy KJITUH,
y IepIy 4Yepry CTUMYJIIOIYU PiCT Y MOBXKUHY
Me:KuBY3JiB. ['iGepesiHu CTUMYJIIOIOTH TaKOMK
IBiTiHHSA, YTBOPEHHA IIJIOAIB i IpOpOCTaHHA Ha-
cimnud.

Caniyunoga Ta HaACMOHO8Q KUCJIOTHU akK-
TUBYIOTh MEXaHi3MM 3aXWUCTy POCJIUHUW Bif

0 KniouoBa iges

Perynauiio pocty n po3BUTKY, afanTyBHi peakuii
Ha $aKTopu 30BHILIHbOrO CEPeaoBULLAa B POCIINH
34iNcHIoTL GiToropmoHu. lMigTpMMaHHA romeo-
CTa3y B POC/IMH BifOYyBa€TbCA 3a PaxyHOK 3MiHM
iHTEHCMBHOCTI XUTTEBUX MPOLIECIB (CMOKO, pOC-
Ty, TPaHcMipayii TOWwo) Ta NPOTUAIi WKigHNKaM.

Teva 6. Apantauii 333 S

MaTOTeHHUX MiKpPOOpPraHi3MiB Ta IIKigJIUBUX
KOMax.

36epexxeHHA romeocTasy
B HECNPUATANBMX YMOBAX

PocivHy mepeHOCATH eKCcTpeMasibHI YMOBU
mo-pisHomy. Bararo BuaiB Ha uac mii Hecmpu-
ArauBoro @gaxrtopa (Iocyxu, 3HUKEHUX TeM-
mepaTyp) ymagamoTb Y CTaH TNIMOOKOTO CIOKOIO
(Ha suMy — y moOMipHOMY KJimari, Ha JiTO —
y CyXuUX TpoIrikax). IHIIi pocamHu mepeHOoCATh
HEeCHPUATJINBI YyMOBU B aKTMBHOMY CTaHi, aJe
3MIiHIOIOTH IIPOIleCH KUTTEMisgabHOCcTi. Hampm-
KJIaJl, B YMOBaX BOAHOTO Ae(illUTy rajsbMy€eThCcsa
KJIITUHHUHA IONiJI, IO IPU3BOAUTH MO BIIOBiJIb-
HEHHS POCTY POCJHNH. 3a HecTadi BOAM POCINHU
MOJKYTh 3ropTaTu abo HaBiTh yTpayaTu JIUCTKU.

Yepe3 HeCHPUATIANUBI YMOBU HIPUCKOPIO-
IOTBCA TPOIleCU CTAPiHHA @ OMaZaHHSA HUMKHIX
aucTkiB. PocamHu (GopMyoTh TaKuil MiHiMyM
OpraHiB, IKMHA BOHU B 3MO03i 3a0e3IeunT Heoo-
XiZTHUMU pPeYOBUMHAMU.

MexaHi3mun 3axucTy Bif WKIAHWKIB

IIponmkuenuio maroreHiB (0akTepiii, Bipy-
ciB, MiKpockomiuHux TpmbiB) ycepeamHy pOC-
JIMHYU IIePeIKOoAKaoTh MexaHiuui 6ap’epu. 3a-
XHCHY POJIb Bifirpae sgepeB’AHIHHS IIaroHiB.
Bick, 1m0 BigKJamaeThbcsa Ha KYTHUKYJi, IIOTaHO
3MOYYETHCA BOJOI0, HEOOXiTHOIO AJIA TPOPOCTAH-
HA TpUOHUX cIop. o TOTO K PeUOBUHU KYTUKY-
JU MaloTh AaHTUTIPUOKOBiI Ta amTMOaKTepiajabHIi
BJIACTUBOCTI.

ITaTorenu mosaroTh 30BHINIHI ITOKPUBU POC-
JIVH 4yepes3 npoauxu i panu. YuM MeHIIe YHCJIIO
MPOAUXiB IpUHIAagae HA OAMHUITIO IOBEPXHi, TUM
MeHIIIe B ITaTOoreHa ITaHCiB Ha 3apakKeHHA i TUM
BUINE CTiAKiCThL POCJWHMU.

Y pasi 3axBOpOBaHHA B POCAMHAX HAKO-
MUYYIOThCA PEYOBUHU, IO HiABUIIYIOTH IXHIO
CTifiKicTh, O maToreHiB, HANIPUKJAA QiMOHUU-
OJu — PeYoBUHU 3 AHTUOIOTUUYHOI AKTHUBHICTIO,
3IaTHI 3aTPUMyBATH PO3BUTOK a00 BOMBaTH Mi-
Kpooprauismu.

3anuTaHHA Ta 3aBOAHHA

1. AK pocnnHM 6oploTbCA 3i WKigHUKamn? 2. Yomy
B KNITMHAX KOPEHIB 3aB>KAM BUCOKUI BMICT PO3UYMHEHUNX
conen i uykpis? 3. HaBilo pocnnHM NOMipHUX LWIMPOT
CKMAaTb NNCTA Ha 3umy? 4. Yomy Hebe3sneyHo no-
LIKOAPKYBaTN KOpy Aepes?
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§ 29. Camoperynsuia Ha piBHi HagopraHiaMoBUX CUCTEM

0 [omipkynTe

AKI YNHHMKN MOXKYTb BMJIMHYTW Ha roMeocTas
nonynAuin?

Q 3raganTe

« [Monynauin
o BHyTpilWHbOBUAOBA 1 Mi>KBNOBa KOHKYpeHLid

PiBHi camoperynauii

Perynsamnisa uwncenpbHOCTi BUIIB y Ipupoxi
3a0e3meuyeThCA, SIK NOPaBUJIO, MHOXHUHHUMU
3B’s3KaMu. Peryoioui YMHHUKY OifOTh Ha PiB-
Hi AK MiKBUIOBUX, TaK i BHYTPiNTHHROBUAOBUX
(BHYTPIMIHLOIOMYJIAIIIHHNX) B3a€EMOBIIHOCUH
opraHismis.

IIpukagom mixceudo8oi pezyaayii € B3BaeMu-
HU OPTaHi3MiB 3a TUIIOM «XMXKaK — JKepTBa» abo
«IIapa3uT — XassdiH» . Bucoka 4nceabHICTh JKepT-
BU CTBOPIOE YMOBMU [IJIsI POBMHOKEHHA XM:KaKa.
30iabIIIeHHA YMCEeJIbHOCTI XMIKaKa, Y CBOIO Uep-
Iy, SHUKYE KiJBKiCTh KepTBU. ¥ pPe3yJabTaTi
YKUCeJbHICTh 000X BUIB 3MIiHIOETHCA 3 IIEBHOIO
nepiognyHicTIO. AHAJIOTiIYHI ITpoIecu cmocTepi-
raloThCsA, KOJW B3AEMOJIIOTH IapaswTu i ixHi
xa3dai. SIKIIo BMCOKA YMCEJbHICTh Xas3dAalB, TO
CTBOPIOIOTHCS YMOBH IJIA 30iJIbIITEHHA Ymncja ma-
pasuris, a mapasuTapHi 3aXBOPIOBaHHA II0CJIA0-
JIIOIOTH Xa3AIB i BHMIKYIOTh 1XHIO YMCEJbHICTD.

B ocHOBi g6nympiwHbononyrayiitnoi pezynsa-
yil JIeKUTh BHYTPIIIHBOBUJIOBA KOHKYPEHIid.
YucenbHiCT, MOOYAAII] TiATPUMYETHCA B II€B-
HUX Mexax. Kosu mi mexi mopymryiorbesa, du-
CeJIbHICTh IIparHe MOBEPHYTUCA 10 IIOUYATKOBUX
3HAUeHb. 3OATHICTh MHOMYJAIil HigTpUMyBaTH
MeBHY YMCEJbHICTh CBOIX OCOOMH HA3MBAETBLCS
romeocrazom momyJamnii. Camoperynsaiia 3mii-
CHIOETBCA JBOMA B3a€EMHO BPiBHOBAKE€HUMU CH-
JaMM: 3HAaTHICTIO IO PO3MHOKEHHA i1 00MerKeH-
HAM BiagTBOpeHHsA. 3 OZHOro OOKYy, OpraHismMu
OPar"yTh MaKCUMAaJbHO PO3MHOMKUTHUCH, BUKO-
PUCTOBYIOUYM BCi DOCTYITHI MOMKJIMBOCTI Ta pe-
cypcu. OgHax 30iIbIIeHHS IiJIbHOCTI IIOMYIAIil
OiZcuioe miro MexaHi3MiB, AKi SHMKYIOTh UU-
cenbHicTh ocobuH. Taki MexaHisMU TPAIOOTH
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MocunenHa
«CTPEeCopHOI
Hanpyrm»
Crpec
36inblueHHA / \
iHTEHCMBHOCTI _3MeHIWeHHA 36inblweHHs
PO3MHOXKEHHS. iHTEHCUBHOCTI CMepTHOCTI
3pocTaHHs PO3MHOXEHHSA
YNCENbHOCTI /
\ 3MeHLIeHHA
WiNbHOCTI
nonynauii
3MeHLLEeHHA
«CTpecopHoi
Hanpyrm»

Man. 29.1. MNMonynAauinHMn romeocTas.
Cxema aBTOperynauii YncenbHoCTi

i3 MeTo0 He AOIIYCTHUTHU IIOBHOI'O BHCHAXXEHHSA
pecypciB cepemoBumia (maa. 29.1).

TepuTtopianbHiCTb

EdexkTuBHUM criocoboM YHUKHYTH 3aHAATO
BMCOKOI IIiJIbHOCTI ocoOmH cBOoro BuAy i 306e-
perTu MOJKJIMBICTH HOPMAJIbHOTO XapuyBaHHS
€ TepuTopianbHicTh. TepuropiamapHicTs — IIe
MOBEiHKA TBApWH 3 OXOPOHMU CBOIX iHAMBiLYy-
AJIbHUX OIISHOK, AKi € IJIT HUX MicIleM IPOXKI-
BaHHA, XapuyBaHHsS Ta PO3MHOKeHHA. TBapuuu
MapKyIOTh MeXi CBOIX TiIAHOK, OXOPOHAIOTH iX,
BIIJIAKYIOTh YUY KUHIIIiB.

Ilnoma gminmAHKM 3aJeXuUTh Bixg po3MipiB
i cmoco0y xuTTa TBapuHu. TepuTopid BeIUKUX
XUIKUX CCABI[IB MOKe CKJaJaTH YnMMaJjo KBa-
IpaTHUX KimomerpiB. AKIO umceabHiCTH OCO-
O0uH 36iJbITYyEThCS, MEKi TePUTOPili TOUYMHAIOTH
nopymryBaTucsa. SIK HacIioKk — 3arocTproeThb-
cAd KOHKypeHIida. HaamaumkoBa uyacTmHa II0-
nyadAmnii 3a Takoi yMOBM He PO3MHOKYETHCH
ab0 3MYyIlleHa BHCEJATHUCS 3a Me:Ki 3aWHATOTrO
IIPOCTOPY.

BucenenHs K BigmoBigHa peakIlis Ha 3poc-
Taluy T'yCTOTY IIONYJAIlil BJacTuBe O6araTbom
BUJaM HOTaxiB i ccasiiiB. PizHoBUMIOM Takoi mo-
BeIiHKU € Mmacosa Mmizpauyis — Kouau Oimbina
YaCcTHUHA IIOMYJAIil Po3CceIsgeThCsa 3a MeXKelo Te-



puTopii, sKy BoHa 3aiiMaJia B ociiumil mepion.
Oco06uBO SICKPaBO Ile IPOABJIAETHCSA B KOMaX,
HaAIPUKJIAA IIEPEJiTHOI capaHH.

TepuTopiaJbHICTE Yy POCIHH 3HUIKYE IXHIO
KOHKYPEHIIiI0 3a CBiTJIO, BOAY i BiJbHUII mTpO-
crip. BopoThba 3a TepuTOpil0 B HUX 3AiMCHIO-
€ThCS PO3POCTAHHAM KOPEHEBOI cucTeMu, 30i1b-
MIeHHAM IJOINi JIMCTS, 3POCTAHHSM IIaroHiB
TOIIO. ¥ JKOPCTKUX YMOBaX iCHyBaHHS BHYTPIIII-
HBOBU/I0BA KOHKYPEHIIiA POCIUH IIPOABISAETHCS
Y BUTJIALL CAMO3DiOHYBAHHS.

KopcTki popmn BHYTPILLHBOBUAOBOI

KOHKYpeHLU,T

BHyTpIiIIIHEOBMI0BAa KOHKYPEHIIid AK y TBa-
pUH, Tak i y pOCIWMH MOKe HabyBaTu BKpai
sKopecTKux ¢Gopm. Ile BigOyBaeThes, KOJUM 3a-
macu IMeBHUX PEeCcypciB CYTTEBO OOMErKeHi.

Y pocamr Taxkoo (GOpPMOI0 KOHKYPEHIIil €
camospidnysarnns. Koiu pocaIuHU TPOPOCTAIOTH
T'yCTO, YacTHUHA 1X HEMHHYYe T'MHE B Pe3YJib-
TaTi OpUTHiYEeHHS OiJbII CUJIBHUMHU CyCimaMu.
VY smicoBuX HacaAKeHHSIX, HAIIPUKJAI, i3 COTEHb
IapoCTKiB [0 CTaHy 3pijnx JepeB AOXKMBAIOTH
onuHuIi. Pemmra ruHe uYepe3 rocTpy KOHKY-
peHIiito. Bucoki mepeBa 3 pO3JIOT0I0 KPOHOIO
3aTiHIOIOTL iHIII AepeBa, 3aduparoyu BCIO CO-
HAYHY eHeprito cobi, a iXHi MOTYy:KHi KopeHi
IEPEeKPUBAIOTh ILJIAX A0 IOKUBHUX PEUYOBUH.
IIpurniyenHs cynepHUKIB BimOyBaeThCA TaKOMK
3a PaxyHOK TOTO, IO JIMUCTA i KOPiHHA BUIi-
JISTIOTh TOKCUYHI CIIOJIYKH.

Y TBapmH 0 MKOPCTKUX (GOPM BHYTPIITHBO-
BUJIOBOI KOHKYPEHIIil HaJEeXKUTb KARI0ANI3M —
moizaHHA 0ocoOMH cBOTO BuAy. Kamibaaism Bimo-
MUH y TOMyJANiAX AEIKUX XWKUX pubd, KOJau
IOPOCJIi OCOOMHU HiATPUMYIOTH CBOE iCHYBaHHSA
M peryJsiooTh UIJIBHICTh IOIMYJIAI]l 3a PaXYHOK
XapuyBaHHS BJIACHOIO MOJIOAII0. SIBuIle Kamiba-
JIiBMYy XapaKTepPHO TAKOMX IJIA NeAKUX I'PU3YHIB,
JUYMHOK KOMax Hacammepez TOAi, KOJU IIOIy-
JsA1iA 3afiMae oOMe:keHuit npoctip. IHoxi KaHi-
0asidaM BUHUKAE B IIEPioJ] TPUBAJIOTO TOJOAYBAH-
HA, 1 4acTO0 — y IMOMYJAIIiAX XUMKUX CCABIIiB.

0 Kniouosa iges

MigBuLWeHHA wWinbHOCTI nonynAauii Nigcunioe aio
MeXaHi3MiB, O 3HUXKYIOTb L0 WiNnbHICTb. TaKi Me-
XaHi3MW MOYMHaTb MpauloBaTk Ans Toro, wob
He [ONyCTUTM MOBHOIO BUCHa)KEHHA pecypciB
cepegoBuLLa.

Teva 6. Apantauii 333 S

[MpuUrHiyeHHA pocTy i PO3BUTKY
XiMIYHMMIN peyOoBMHaAMU

Barato pocamH i BOZHUX TBApUH BUIiJA-
IOTh Y HaBKOJIUIITHE CePeNOBUIIe PEUOBUHU, IKi
3aTPpUMYIOTh picT immmx ocobwmH. Hampukrmarn,
BUILJIEHHA SIJIWHU CIPUYNHAIOTL 3arubeib Oa-
raTb0X IIPOPOCTKIB ITOOJIM3Y ZOPOCJIOro JepeBa.
OTpy#iHUN CiK JUCTA BOJOCBKOT'O ropixa mpu-
rHiuye picT OyAb-sIKOI POCAMHHOCTI mijm ioro
Kponoio. Kogein, 1110 MmicTuThCs B II0gax i oma-
JOMY JIMCTi KaBW, NPUTHiUye MiTO3 y KOpiHHI
MOJIOAMX IPOPOCTKIB ITUX POCJIVH.

Ha mBuakicts pocty momyisiiii pub Be-
JUKWHN BILJINB MAIOTh IIPOAYKTU IXHBOI JKUTTE-
JigJabHOCTi, IO BUAIAAIOTBCA y Boay. Ha-
MpUKJaJ], 3a HECHPUATJIUBUX (aKTOpiB pubu
BUPOOJIAIOTEL «hepoMoHU cTpecy». Ilig BmmBom
X PEYOBUH ApiOHAa pmuba IIOUYMHAE iCTOTHO Bix-
CTaBaTU B PO3BUTKY BiJl BeJHKOI.

MNoBeniHKOBI i ¢isioNnoriyHi po3nagn

3pocTaHHA IMiJILHOCTI HMOImyJAIii MoxKke cy-
IPOBOAKYBaTHUCA 3MiHamMu y (isiosorii i mose-
IiHIi 0oCcOOMH, II0 NMPU3BOAUTH A0 3HUKEHHS
HapOIKYBAHOCTI 1 3pOCTAaHHA CMEPTHOCTI.

Big mrinpHOCTI HacesleHHA HacaMmIiiepen 3aje-
KUTH IIOBEIiHKA TBapUH. ¥ 0araThbox BUIIB B YMO-
BaX CKYITYEHOCTI ITiIBUIITYEThCS PiBEHb arpecuB-
HOCTi, 3MiHIOETBCS PeaKIlis Ha 0Ci0 TPOTMIIEKHOT
crarti i MmoslogHAK. SIK HACJIiIOK, 3pOCTae cCMepPT-
HicTh. Taxa moBemiHKa cmocrepiranach i cepen
TBapuWH y HeBoJi. HanpukJian, y mpuMariB CKyII-
YeHiCcTh OyJa MPUYMHOIO TOCUJIEHHS 03J100JIeHOC-
Ti i Boposkueui. CHUIBHIIILI 0COOMHU KOPCTOKO
NpUrHiuyBaau cjaablnmux, i HaBiTh MaTepi 3a0u-
panu i:ky y cBoix auTmHuar. [uTuHuUara B Cy-
TUYKAX OTPUMYBAJIU TPaBMU, a iHOAI ¥ TMHYJIN.

Ilix wac cTpecy Bim mepecesieHHA 3MiHIOETH-
csA TOPMOHAJIBHUN 0aaHC 0COOMH i ITOPYIITYEThCS
penpoayKTuBHA QYHKIIA. 30KpeMa, Y CaMOK IITy-
PiB y mOmyAIil 3aTPUMYETHCS OBYJIAIiA, TUHYTD
eMOpioHY, 3BHUKAIOTh iHCTUHKTHU TypOOTH IIPO IO-
TOMCTBO, 3MEHIITYETLCS KiJIbKiCTh BUBOJAKIB i MO-
Jogux ocobuH. HacaMkiHeIs yce Iie Mpu3BOIUTDH
[0 TAJIbMYyBaHHSA POCTY IOMYJIAIi.

3anuTaHHA Ta 3aBOaHHA

1. Yn icHye camoperynauia YncenbHOCTI nonynauin
y noanHn? 2. AK perynioeTbCca YNCeNbHICTb nonynaAuii
pocnnH? 3. AKi NO3WUTWMBHI pucyn JnA BUAY Hafja€ BU-
MyLleHa mirpadifi, CnpuyMHeHa nepeHaceneHHAm?
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§ 30. AganTauil Ta IXHE 3HAaYeHHA

0 [NomipkynTe

flk joBecTy, WO NeBHa 0COBNMBICTb OpraHismy MakTis

3yMOBJIEHa Or0 MPUCTOCYBaHHAM
AO YMOB AO0BKiNNA?

Q 3raganTe

o EKonoriyHa Hiwa
o EKOnoriyHi YMHHMKK

3a6poBi WinnHu

MNepepHi
3A6poBi
Ayrm

MpoMmixkHi BapiaHTK
nepeTBOpPEHHA 3A6pOBMX
Oyr Ha wenenu

LLlenenHun

anapar

Man. 30.1. lNMpuknag npeaganTadii.
Lenenn y xpebeTHUX yTBOpPUNUCA
3 Meplrx ABOX Map 3A6pOBMX Ayr,
nepBuHHOI YHKLUiED AKX Byno nig-
TPUMaHHS popmMmM 3A6POBMX LLINVIH.
Ayrun, wo nepeTsopusca Ha Lwenenu,
BUAINEHI YepPBOHUM i CMHIM KONbopamu
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Micue npukpinneHHa
M'A3a-3aMurKaya

Hora — = 3a6pa

« MpupoaHun pobip

Man. 30.2. BrpaTta ronosu y ABOCTYSIKOBUX MOJIOCKIB —
npvknag iHagantauii

3Ha4YeHHA NPUCTOCYBaNbHUX peakLin
ANA 36epeXXeHHs XUTTA

Apanramisi, abo mpucTocyBaHHsS, — Ile aJeKBaTHa Biamo-
BimIbL opramismy Ha BIJINB OOBKiaasg. Bes posBuHeHoi, cmam-
KOBO 3aKpimjieHOI CHCTeMMW IIPUCTOCYBaHb BUKUBAHHA OyIb-
AKOI icTOTM B MIiHJAMBOMY CEPEIOBUIII IIPOCTO HEMOIKJIUBE.

KosxeHn OiosoriuHuii BUI amalTOBaHUI JIMIIE OO THUX YMOB,
i3 AKMMU BiH MOJKe 3yCTpiTHCA y IPUPOJi: CKaKimo, JeBy Ha-
BpAL UM 3HAAOOJSATHCA HABUUYKM IIOJIOBAHHSA Ha akyJa. Bigmo-
BimHO, 1 amamTallii meBHOTO OpPraHisMy MOKHA PO3TJIAAATH AK
TOUHE BimoOpasKeHHs HOro BJIACHOI eKoJIoTiuHOol Himri. YMoBH,
ONTUMAJIbHI JIJIA OJHOTO BUIY, YACTO BUABJJAITHLCA HECIPUIT-
JUBUMHU a00 HABiTH JEeTAJIbHUMHN IJIA iHIIIOTO.

YuMm Kpallle IPUCTOCOBAHUI OPraHisM M0 IIeBHUX YMOB, TUM
MeHIIIe OMY IIOTPiOHO pecypciB A MiATPUMAaHHS CBOEL JKUTTEMi-
anpHOCcTi. Tak, YnM Kpaie po3BUHEHE XYTPO Ma€ 3Bip, TMM MeH-
e KaJIopi¥l oMy HOBOAUTHCS BUTpAUYaTH Ha o6irpiB cBoro Tija.
Y 1bOMY IIPOABIAETHCA E€KOHOMIUHIiCMb aZallTOBAHUX CHCTEM.

[NpncTocoBaHiCTb OpPraHi3miB AK pe3ysnbTaT eBosoLil

Ax BuHukAM amamTamii? Y kKokHiIN momyaAnii imguBimu
Iermio BiApisHAIOTHCA OJMH BiJf OAHOTO 3a PiIBHOMAHITHUMM cHa-
KOBUMU O3HaKaMu. [lesaKi 3 Mux 03HAK MOKYTb BUABUTUCH ITiH-
HUMH [OJI BUKUBAHHS Ta OJePKaHHS 340POBOTO i YMCJIEHHOTO
IOTOMCTBA, TOXK BJACHUKHU IIUX O3HAK dYacTimie 3a iHIMUX IIe-
pedaBaTUMYTh IX y CHAJOK HACTYIIHUM ITOKOJIHHAM. 3peITolo,
e 3a0e3IIeUYnTh 3aKPIILJIEHHA ITUX 03HaK AK 000B’A3KOBUX IJIs
Buny. OT:Ke, aganrallii € IpaAMUM Pe3yJILTaTOM €BOJIIOIII, a eBo-
JIIOIisA Y CBOIO Uepry MOKe OyTHM OmmcaHa sAK Impoiiec Ghopmy-
BaHHA ajalTallii.

Ommax majJeko He BCi CTPYKTYpPH OpPTraHi3My YTBOPUJINCS
I BUKOHAHHSA Tiel QyHKIiI, IKy BOHM BUKOHYIOTH 3apa3. Ha-
MIPUKJAL, CepelHE BYXO, JeTeHi, IeJIeMHUN amapar XpebeTHUX
TMepPBUHHO OYyJM CTBOPEHi 3aJisd BUKOHAHHS 30BCIiM iHIIUX 3a-



BIaHb. AJle B IIEBHUII MOMEHT HOBa, JOJAaTKOBa (hYHKIis
BUABUJIACA I[IHHIIIIOIO 3a MepBicHY, i mOomajbIlla €BOJIO-
Iisg opraHa OyJia cIpsSMOBaHa Ha IOJIIIINEeHHA came Ifiel
dyukIiii. YTBOpeHHa oprama 3aJoBr0 OO0 TOr0, AK BiH
moYaB pealid0ByBaTHU CyYacHY (PYHKI[i0, HA3WBAETHCA
npeadanmauyieio (man. 30.1).

ApanTauii B MiHTMBOMY cepefoBuLLi

YMOBU icCHYBaHHSA IOIyJAIiNl i BUIIB 3MiHIOIOTHCS.
3asBuuail Ii 3MiHM HPU3BOAATH OO IIOCTYIIOBOrO IIijJia-
IITYBaHHA ICHYIOUMX ajalTalliii 1o HoBuxX yMoB. Ommak
OKpeMi cIieriajidoBaHi CTPYKTYPH MOKYTH 3aBasKaTU IIO-
IaJbIIIOMY PO3BUTKY IIPUCTOCYBaHb: HAIPUKJIAL, KaKTy-
cy Oyme BasKKO BiZITBOPUTU 3 TOJIOK JMCTKOBI ILIACTHH-
KM, HaBiTh AKIO BOHU HOMY 3HOB 3HamoOaATheA. Ilio
00MeKeHiCTh MOHAJIBIIIOl eBOJIONil, 3yMOBJIEHY 3aHAATO
BY3BKUMU IIPUCTOCYBAHHAMM, HABWUBAIOTH iHAOANMAUIE0
(man. 30.2). ¥V gmeaxux BUIIAAKAX afanTallii HaCTiab-
KM BTPAYaloTh aKTYyaJbHICTb, IO CTAIOTH MIKiAJIUBUMMU.
ITle Tax 3BaHi maaadanmauii.

Tunn apanTtayin

BuginamoTs JexkijibKa OCHOBHUX THUIIIB aJamnTalliii.

CrpykrypHi agmanTanii — e ¢isuuHi cKJIagoBi Op-
raHismy, 1o 3a6es3meuyyioTh BUKUBAHHS 1 POBMHOMKEHHS
B IMeBHUX ymoBax. [fo poro Tumy HajaeXaThb yCi KOMIIO-
HEHTH Tija, 10ro KOHTYpU, 3a0apBJIeHHs, IPUCTOCYBaH-
HA I0 PyXy, JIOBJi 3m00uui, 3aKkpimiaeHHs B cybcTpari,
posmuOxKeHHs Toiro (Maja. 30.3).

diziomoriuni aganramii — Ie CyKyIHiCTh IpoIieciB,
AKi BimOyBaloThesA B Tiji v BigmoBigb Ha 30BHIIIHI BILIH-
BU Ta BHYTPiIIHI moTpebu opraHiamy. [lo HUX HaJexaThb
poIiecH KUTTe3abes3meueHHss, yci dopmu ix perymaii
3aJIeXKHO BiJi YMOB JIOBKiJNIdA, iMyHOJIOTiUHiI, TepMOpery-
JATOpPHi, cTpecoBi Ta immri peawxmii (man. 30.4).

Bausskumu go 1miei rpynm € TakoX (eHOJOTiUHI
aganranii, AKi IoJAraloTh B OOpPaHHI BIPOIOBXK POKY
ONITUMAJILHOTO TIePioAy POCTY, JKUBJIEHHSA, PO3MHOKEHHA
Ta mirpamii (manx. 30.5).

IloBeninkoBi amamrTalii — Ile CYKYyIHIiCTBH cTepeo-
TUITHUX aKTUBHUX PeakKIifl y BiAmOBiAb Ha XapaKTepHi
3MiHU cepegoBumia. o IIbOTO TUIY HaJIEXKATh peakrIrii
MOJIIOBaHHSA, BTeUi, arpecii, Typ60oTH HpPO IIOTOMCTBO
romto (mas. 30.6).

Teva 6. Apantauii 333 S

.__-.1 ‘_." s =l =
Man. 30.3. [lepeTrHKM Ha Horax LUMOHKOBOI
Xabu — npuknag cTpyKTypHoi aganTauii
RO PYxy y BOA

Man. 30.4. HakonuuyeHHA MNiAWKIPHOIO Xnpy
Ta YWiNbHEHHA LWKipW B MOpXa — npuknag ¢isio-
noriyHoi aganTauii 4O HU3bKOI TemnepaTypu

Man. 30.5. KBiTyBaHHA NPONICKiB Y BECHAHUN
nepiog — npuknag ¢peHonoriyHoi aganTauii o
HecTauyi cBiTna B NITHbOMY JiCi

Man. 30.6. TokyBaHHA rnyxapa — NpuKnag
noBeAiHKOBOI aganTauil

0 Kntouosa ines e3aI‘MTaHHﬂ Ta 3aBaHHA

ApanTauii — ue 6yab-siki CTepeoTUnHi Bignosigi 1. Jlo AaKoro Tuny apanTauii MOXHa BiAHeCT Taki
OpraHiamy Ha BB HaBKOJVLWHbOIO CepefoBu- ABULIA, AK NobyfoBa rHi3A, PO3KPUBAHHA NPOAMXIB,
wa. BOHW BMHMKaKTb y xofi eBoMioLii WAAXOM YTBOPEHHA KopeHernnoAis? 2. Hasepitb Bifomi Bam
npupogHoro fobopy i NPosABNATLCA Uepe3 Po3- npuknagn npeagantauin. 3. MomipkywnTe, aAki dopmn
BUTOK CneumdiuHNX CTPYKTYp, MpoLiecis, MoBegiH- couianbHOI NOBEAIHKM JIOAVHMN MOXKHa BBaXKaTun Mas-
KOBWX peaKuill i Ce30HHUX ABWULL. apanTauiamu.
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Tema 6. AganTauii

§ 31. MexaHi3mu aganTau

o v

0 [omipKymnTe

Yn BCi MOXNMBI AnA NeBHOro BMAy ajanTauil

NPOoABNAITbCA B KOXHOroO iHAMBIAa?

Q 3raganTe

e 34yensieHHsA reHiB o [ipend reHis

» Hopma peakuii  TeHoTVIN, Qe

Man. 31.1. PisHoMaHiTTA dopm nncT-
KOBOI MNacTMHKK BUAiB popy KneH,
HaliMOBipHile, He NoB'A3aHe
3 afanTauiaMmm

64

HOTWUN

Man. 31.2. O3Hakn CpPibAACTO-YOPHUX IMCKLb, WO 3'ABUANCA
B Mpoueci ofOMaLUHEHHSA: 3aKPYyYeHUIN XBiCT, MAAMUCTICTb.
Taki X O3HaKM BigOMi B AOMaLUHIX cobaK

Yu BCi 03HaKK € aganTMBHUMK?

Yu Bci 0cOOJIUBOCTI KMBUX iCTOT 000B’sIBKOBO MAlOTh MPU-
cTocyBaJdbHUMN xapaktep? Ha mepmwuii morasan, 3ZaeThedA, IO
TaK, aJ;Ke BCi CTPYKTYpH Ta MPOIlecH B OPraHisMi Tak yM iHaK-
e IIiAIOPAAKOBaHI MeTi BH)KMBAHHA i podaMHOMKeHHs. OmHak
BaApTO yCBimoMuTH, IO MPUPOAHHUIT mOOip mpaiioe 3 Habopom
BUIAJKOBUX MYTAIlili, AKi IIepBUHHO He MAalOTh KOAHOI (PYHK-
mii. 3HauHa KiJbKicTh MyTAallili € HEeHTPaAJbHOIO 3 TOUKHU 30Dy
IIPUPOSHOTO A00O0PY i 3aKpilIIOETHCS BHUIIAAKOBO, uepes apeiid
reHiB a00 3UelJieHHA 3 KOPHUCHUMU O3Hakamu. Tak, pisHOMa-
HITTA (OpPM JHMCTKOBOI IJIACTUHKM €BPOIIENCBKUX BUIIB KJie-
HY CKJAIHO IMOACHUTU aJalTWBHUMM npuumHamu (maza. 31.1).
A sakpimiaenHsa y cobak O3HAK, OB A3aHUX 3 OJOMAITHEHHSIM
(BaKpyUYeHHS XBOCTY, IJIAMHUCTICTb, BUCJIOBYXiCTh), 3yMOBJIE€HE
3YEIJIEHHAM IIUX O3HAK i3 reHaMu, IO PeTyJIOI0Th OHTOTEHE3
HepBoBoOi cuctemu (maj. 31.2).

feHOTMNHI | deHOTUNHI aganTauii

Apanrarnii, K Oyab-AKi iHIIII OIpoABU KUTTEAIAIBHOCTI, 3a-
BXKIUW € Pes3yJIbTaTOM aKTHUBHOCTiI remomy. OmHaK Iie He O3HA-
yae, 110 KOXKHA yCHaAKOBaHa IIPUCTOCYBaJIbHA CTPYKTypa abo
peakIiig BIacTHBA OpraHiaMy 3a OyAb-IKUX YMOB. ¥ MiHJINBOMY
CepeloBUIIl BaKJIUBO MaTH MeBHUM PiBeHb peHOomMuUniunol naac-
muuHnocmi, TOOTO 3JATHOCTI 3MiHIOBATHM OCOOJIMBOCTiI OpraHis-
MY, IiAJIaIllITOBYIOUNCH HiJf HAaBKOJUINHI ob6cTaBUHU. ¥ 3B’SI3KY
3 UM aJalTallil po3aijiATh HAa TeHOTHUNHI Ta (PeHOTHHIHI.

T'enorunHi aganTanii POpMYyIOTLECA HE3aJEXKHO BiJ BILJINBY
HaABKOJIMIITHBOTO CepPeNOBUIla B pPe3yJbTaTi peaJjisalrii JKOPCTKO
IeTepMiHOBAHUX CHATKOBUX ITPOTPaM.

deHoTUIHI amanTaIii IPOABIAIOTLCA AK BiATIOBiAL iHAMBigA
Ha [Oil0 MeBHOro YMHHUKA. MOMKJINBUI Aiana3oH COPUUYHNHEHOTrO
CepeoBUINIEM BapilOBaHHS O3HAK HA3WBAETHCA HOPMOI Pearyil
i Texx sakpimiaenuit remeruuno (mas. 31.3).



Man. 31.3. lMNpuknag ¢eHoTUNHOI aganTawii
Kynb6abu nikapcbkoi Ao pi3HMX ymoB

PiBHi aganTauinHMX 3MiH

Xoua azmamnTarlii 3aBKAU BUHMKAIOTh Ha PiB-
Hi reHiB, IPOABJATUCA BOHU MOKYTh Ha PiBHUX
piBHAX opranizarmii. Tak, Ha KJIITHHHOMY piB-
Hi agamTarii TpoABIAITHCA Yepesd 3MiHY KiJb-
KocTi, 00’eMy, aKTHUBHOCTiI oprameji, Ha PiBHi
TKaHUH i OopraHiB — y CTyHeHi IXHBOTO pPO3-
BUTKY, XapakTepi iXx B3Ba€MHOT0 po3TaIlIyBaHHS
i 3B’asky. Ha piBHi opranismy amamrariii mpo-
ABJAIOTHCA y BMOOPi MicliemepeOyBaHHA iHAu-
Bima, AisAJIbHOCTI, CIIpsAMOBaHili Ha *KUBJIEHHSI,
3aXWCT, IOOYIOBY KUTJIA, a Ha PiBHI MOTYIAIiN
Ta eKOCUCTEM — y pidHOMaHiTHUX (hopmax B3a-
eMonii MisK ocoOMHaMIU.

KniTuHHI mexaHi3mun aganTauil

Ilonpm pisHOMAaHITTA OpraHidmMiB, KJIiTWH-
Hi MexaHisMu (isiosoriunoi peakriiii Ha 3MiHy
YMOB JOBKiJIjJIA 6araTo B YoMy € CHiJIbHUMH, 6O
MalTh OJHAKOBY METY: KOMIIEHCAI[iI0 MOKJIU-
BUX MOPYIIIeHb OOMiHY PEUYOBUH, 3aXUCT KJIi-
TUHHUX MeMOpaH i (epmMeHTiB, yCYHEHHS IIO-
pyllleHb OOMiHY BOAM ¥ eJIEKTPOJITiB TOIIO.
Vce 11e mocATaETHCA MIIAXOM aKTHBAILil CUHTE3Y
CUTHAJLHUX Ta PETYJATOPHUX MOJIEKYJ: Npo-
meinKiHa3, YUMOKIiHiE, 0ilKi6 menso60z0 WoKY
TOIO. ¥ KPUTHUUYHUX YMOBaX KJITHMHA MOKe 3a-
TYCTUTU MEeXaHi3M anonmo3y (3anporpaMoBaHOl
3arubei), 100 ybepertu cycimgHi KIiTUHU Bin
3apa’sKeHHA NAaTOTeHOM a00 PO3BUTKY IYyXJUHU
(mag. 31.4).

0 KniouoBa iges

He BCi 03Hakm € agantmBHuMK. He BCi aganTauii
peanisyloTbca 3a Oyab-AKMX ymoB. OeHOTUMIYHI
ajanTtauii, WO BMHMKalOTb Y BifnNoBigb Ha 3Mmi-
HU AOBKIiNNA, MOXYTb OYTW KOPOTKOYACHMMM
i gosroTpusanumu. llicna npunuHeHHA Aii cTn-
MYJTIOI0UOro YUMHHMKA aganTalii MOXYTb 3HMKaTW.

Teva 6. Apantauii 333 S

Man. 31.4. AnonTo3 € NPUKNAAOM KINITUHHOrO MexaHi3my
apanTauii

KopoTkouacHi i foBrotTpusani agantauii

SAKmio Ha KuUBUII OpradisM HOYMHAE AiATH
MEeBHUUM YMHHUWK, BU)KUBAHHA 3ajJeKaTUMe Bif
TOTO, AK IIBUAKO BJACTHCA HMPUCTOCYBATUCS IO
HOBUX yMOB. Taxk BMHUKAIOTL KOPOMKOXACHI,
abo mepminosi adanmauii. Bouu peasisyooTrbsca
Ha OCHOBi TOTOBUX, paHilne chopmoBaHUX (hisio-
JIOTIUYHMX Iporpam: 30iJbIIeHHSA TeIJIOMPOLYK-
mii y BigmoBigk Ha X0JI0f, 30iJBIIIEHHS 00CATY
IMUPKYJI0I0Y0l KPOBiL y BixmoBiabs Ha ¢isuuHe
HaBaHTaYKEHHSA, IIPUCTOCYBAHHSA OKa 0 TEMPIBU
To1io. KopoTkouacHi aganraiii morpedyoTs BuU-
KOpPHCTAaHHA BCiX HasgBHUX pe3epBiB opraHiamy,
TOXX BOHU HE MOMKYTh IIiITPUMYBaTUCh 3aHAalI-
TO moBro. OTiKe, AKIINO CTPECOBUN UMHHUK i€
Ha opramism mocriiimo a6o 6GaraTopasoBo, BU-
HUKAIOTh doszompuséani adanmauii, noB’A3aHi
i3 cyTTeBUMM (hidiosOrivHMMU Ta aHATOMIiUHIMU
aminamu. [{o Takmux ajanTtaniii HaJgeKaTb, IPU-
MipoM, IPUCTOCYBAHHS JIOAWHU O MOCTiHHOTO
$isnyHOTO HAaBaHTAKEHHA, 3aHYPEHHSA HA BEJIU-
Ki roimOuHM, JKUTTA Y BUCOKOTIp’i.

denotunui agamrarii opMyOTBCSI B pe-
3yJIbTATI peakIrii Ha AKHICh YMHHUK (CKaxKi-
MO, MOPO3, CIeKy, TeMpABY). Aje mis I1boro
YMHHUKA B IEBHUUA MOMEHT MOKe 3aKiHUUTHUCH.
IITo6 amexBaTHO BimpearyBaTw Ha HOBI yMOBU
IOBKiJIIfA, OpPraHidaM Mae 3yIMIUMHUTU MeXaHi3Mu,
AKi 3abeseuyBay oro IpUCTOCOBAHICTE A0 II0-
ePeqHbOTO CTaHy AOBKILIA. ¥ IIbOMY ITPOSBJIS-
€ThCsT 00opomHicmb pisionozivHux adanmauiil.

e?JaI'IVITaHHﬂ Ta 3aBLAHHA

1. AKi KopoTKouyacHi i gosroTpuBani agantauii
00 i3MYHOro HaBaHTaXKEHHS BUHWKAKOTb Y NIOAUHU?
2. Yn moXyTb apanTauii Ao pi3HMX 3a NPUpPOAOIo
BM/IMBIB MaTW OAHaKOBi npoasu? HaeediTb npuknagw.
3. CnpobyinTe 3HaNTW MPUKNagW O3HaK POCAUH i TBa-
PVIH, afanTyBHICTb AKNX MOXHa MOCTaBUTK MNif CYMHIB.
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Tema 6. AganTauii

§ 32. ApanTauii B npoKapioTiB

0 [NomipkynTe

Yu icHytoTb ¢isionoriuHi npouecu,
AKi 6yny 6 BNacTMBI Nue npokapioTam,
a B eyKapioTiB 6ynu 6 BiacyTHi?

Q 3raganTe

« [lpokapiotn
» Cnopa

» bakTepii * Apxei

o AHTUGIOTUK

[NpokapioTn — BRaCHUKN

HaVpi3HOMaHITHIWMX aganTauin

IIpokapioTu (6axTepii ¥ apxei) — meprri
KiaiTuaHI opramismu 3emJi. IIporarom moman
TPHOX MIJILAPAIB POKiB CBOT'0 iCHYBaHHSA BOHU
HePeXKnJIin YuMaJio KartacTpod i rimboki sminm
IOBK1IasA. 3aBAAKMU UM BUIPOOYBAHHAM IIPO-
KapioTu HaBUMIMCA 3aceadaTu (GaxkTUUHO BCi
KYTOYKM [JaHeTu Ta chOpMyBajJau YUCJIEHHI
VHiKaJIbHI IPUCTOCYBAHHA.

Oco6simBo pisHOMaHiTHUMU € Qisiomoriuni
amanTarii mpokapioriB. Jluie 11i opranismu Mo-
JKYThb B3OIMCHIOBATH OiJBIIiCTL THUMIIB OPOmiHHSA,
asoTdikcariro, porocuHTes 6€3 BUAIIeHHA KICHIO,
IpoIecy YTBOPEHHA MEeTaHy, aHaepoOHe AUXaHH
Ha ocHOBi BigHOoBJeHHA crnoayk Cynsdypy, Pe-
pymy, Manrany, Xmopy, Ctubito, ApceHy TOIIO.

AHabio3, cnopoyTBOpEHHA
Ta iIHUWCTYBaHHA

3Barkaouy Ha PO3Mip THUIIOBOI GaKTepiaib-
HOI KJIiITHHH, 11 3JaTHICTh HAKOIIMYYBATU 3aIlacu
MOXKMBHUX PEUOBUH € BKpail oOMeKeHom0. SIKIo
YMOBH CepemOoBHINla Pi3KO IOTripInyThCd, 0aK-
Tepii IpocTO HeMAae 3BiIKM B3ATU PECYpPCH IJId
IPOAOBXKeHHA icHyBaHHA. Tomy HaWKpamum
BUXOJOM CTAa€ aAHA0i03 — TUMYACOBE IIPU3YIIU-
HeHHA KUTTEIiAILHOCTI.

Baxrepis Moske migroryBaTucsa go amabiosy
3a3ajierifb, YTBOPUBIIM cnopu abo uyucmu —
creriajbHi KJITUHY 3 TOTOBIEHUMHU CTiHKaMU,
3MEHIIIEHNM BMIiCTOM BOAW i HEBEJIMKUM 3aria-
COM MOKUBHUX peuoBuH (MaJy. 32.1).

BakTepianbHa cmopa yTBOPIOETHCA 3 dYac-
TUHUW IUTOIJIa3MM AaKTHUBHOI OaKTepiambHOI
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Man. 32.1. YTBopeHHA eHgocnopu (a), eksocnopu (6)
Ta uMcTn (8) y 6akrepiii

KiaiTuau. AKImo 000JI0HKA cIopu (POPMYETHCS
B IMTOIIJIa3Mi KJIITMHHM, TaKy CIIOPYy Has3uBa-
0T eHdocnopoto (6akTepii 3 poxie Bamwuiioc
i Knoctpumiym) (man. 32.2). SKImo K cropoBa
000JI0HKA YTBOPIOETHCS 3 YACTUHU OOOJOHKU
aKTUBHOI KJIITUHU, Iepel HaMu ex3ocnopa (6ax-
Tepii 38 poxie Crpenrominiec i Hokapmis).

Bimomi BuMmagku, kKoJaum cmopu OakTepiit
36epiranu skurTesmaTHicTs moHan 1000 poxis!
A 1995 pory masieoHTOJOTU 3HAUIILIN B OypIII-
THUHI crlopu, BiKk AKux caraB 25—40 minbiioHiB
pokis. IloTpanuBiliu y COPUATJIUBL YMOBHU, Je-
AKiI 3 HUX TIPOPOCIU, i BUEHi ofep:Kaju KUBi
6akTepii Bikom 40 MinbiioHiB pPOKiB!

BakTepiajgsHa 1mucTa yTBOPIOETHCS 3 IIiJIOl
AKTUBHOI KJIITHHU, AKa OTOUYETHCS MOTaTKOBU-
MU IIapaMM 3aXWCHOI 000JIOHKHU, POCTe, HAKO-
IUYye MOKUBHI pewoBuHU TOINO. I{ucTu Bimomi
B IiaHOOaKTepiil, MikcoOaKTepiii, asoTobaKTepiit
To1ro. IIpoitec yTBOpeHHA IIUCT HABUBAETHCS iH-
YucmysaHHaM.

Man. 32.2. Knitunu 6akTepii pogy Knoctpugiym
3 eHpocnopamy BCcepenmHi (eHAOCNopU NOMITHI
3a 30yTTAMM Ha KiHUAX KNIiTWH)



Teva 6. Apantauii 333 S

[NpuncTtocyBaHHA apxen

OO0 eKCTpeMallbHUX YMOB iCHyBaHHFI

Apxeil — crapomaBHA I'pyna oprauismis. Ba-
raTo 3 HUX J0Ci IpUCTOCOBaHi A0 YMOB, 1110 OyJIu
TUTOBL 1A 3emuti 2—3 MigbApaAM POKiB TOMY,
a ChOTOJHI TPAILIAITHCA AOCTATHBRO pPigKo. Tomy
cepel apxel IOIMIMpPeHI TaK 3BaHi excmpemo-
¢giau — BUOUW, aANTOBaHI 0 €KCTPeMaJbHUX
yMmoB. OKpemi apxei 3gaTHi 40 KUTTENiAILHOCTL
3a Temmeparypu 123°C, mepe:XuBaOTL Harpis
no +400 °C, BUTpUMYIOTh KUCJIOTHICTh HA PiBHI
pH = 0,06, ayxuicts go pH = 12, coJyouicTs 10
32 % Toimo. 3aBAAKM TAKUM afalTalisaM apxei
MOXKHA 3yCTPiTU B rapA4Ynx, HACUYEHUX OTPYH-

Man. 32.3. 3onotuctuin ctadinokok — 6akrepis, HUMU rasaMy reoTepMaJIbHUX [LiKepesax, KUC-
Wo Habyna CTiKOCTi fo 6araTbox aHTUGIOTHKIB JUX MIaXTHUX BOJAX, HAICOJOHUX BOLOMMAX,
30KpeMa B MepTBoMy MOpi Ta iHIMMX mOmiGHUX
micmax (mana. 32.4).

DopmyBaHHA Pe3nNCTEHTHOCTI
[10 aHTNOIOTUKIB

IIporsarom ocranuix 70 pokiB GakTepiaabHi
iH(peKIii JiKyIOTh 3a JOTOMOTOI0 aHTHUOIOTHUKIB.
ITix TrcKOM IIPUPOAHOTO A0O0OPY XBOPOOOTBOPHI
OaKTepii yTBOpMJIM UMCJEHHI amgamraiii, cups-
MOBaHi Ha BMJKWBAHHS y IPUCYTHOCTI IIUX pe-
yoBuH. OHI 3 HUX HaBUMJINCA PO3KJAJATH MO-
JeKyJau aHTUOiOTHKIB, iHIINI mepebyayBaau CBiii
MeTaboJIi3M TaK, IMo 0JOKOBaHi aHTHOiOTHKAMU
peakiii cranu HeBaskauBuMu. 1[I BIacTuBOCTI
3’ABUJINCS B Pe3yJIbTATi BUMASKOBUX MYTAIlili
(mag. 32.3).

Kosocanbua mepeBara, sky Hagaau IIi My-
ranii, copuana ix momwupeHHP. Bijgbir Toro,
O0axkTepil HaBUMJHMCA IIepefaBaTH Te€HU CTiii-
KocCTi o aHTUOIOTUKIB He JIMIlle CBOIM HAaII[aj-
KaM, ajie ¥ iHImuM KJIiTHHaM cBoro abo HaBiThb
immoro Bumy.

CrifikicTs, abo pe3ucmenmHicmy, 10 aHTU-
O0ioTuKiB cama mo cobi € cepiio3HOI0 ITPO6JIEMOIO
cyuacHoi megunuHu. Aje gomaTkoBo ii mocu-
JI0€ 0e3cucTeMHEe 3aCTOCYBAaHHS ITMX IIpelapa-

riB. Tomy aHTHOiOTHKM ciig mpuiMaTh JIKIIe Cipuate o3epo B Edionii

3a IpU3HAYEHHAM JIiKaps. Man. 32.4. Micus mellKaHHA apxei

o Kniouosa iges e?)al'll/lTaHHﬂ Ta 3aBAaHHA
MpokapioTn (6aKTepii M apxei) MalTb YMCNEHHI 1. Yomy B umTOnnasmi 6akTepianbHUX cnop i LUKUCT
disionorivyHi aganTauii. Y HeCnpuaTIMBMX yMoBax 3MeHLeHnn BMICT Bogmn? 2. 3 AKOI NMPUYMHN aHaepoo-
BOHVI YTBOPIOIOTb CMOpYW abo LMCTW, 30aTHI poKa- He OUXaHHA TPamnJAETbCA B MPOKapIoTIB yacTile, HixX
MU iCHyBaTM y CTaHi aHabiosy. A aeski Buaw apxeil B eykapiotis? 3. Yomy 6e3cucTemMHe 3aCTOCYBaHHA aH-
HaBiTb B €KCTPEMasIbHUX YMOBaX He MPUMHAKTH TUGIOTUKIB CNPUAE NOWMPEHHIO CTIMKOCTI GakTepin Oo
CBOW KUTTERIANBHICTb. LMX PEeYOBUH?
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Tema 6. AganTauii

§ 33. ApanTauii B NpOTUCTIB

0 [NomipkynTe

AIki opraHenu, He MOTPi6GHi KNiTMHam GaraToki-
TMHHUX OPraHi3mMiB, NOBMHEH MaTW OAHOKNITUHHUN

eykapiot?

Q 3raganTe
e [lpotuctun o Amebn o [IKryTuKoHoCUi
 Mapasntnam MyTyanism

OcobnuBocTi aganTauin NpoTUCTIB

IIpoructu, abo HUKYI eyKapioTH, — yMOB-
Ha TpyHa eyKapioTHYHUX OpraHisMiB, AKUX
00’eIHY€E BiACYTHiCTL TVIMOOKOI AudepeHIriarii
KJITUH Ta HepeBaKHO OTHOKJIITUHHUIN pPiBeHb
opranizariii. B omHOKJIiTMHHOMY Oprauismi Bci
JKUTTEBL QYHKINII 3a0e3meuyoTheA KJIITHHHUMUI
opraHenamu. CaMe TOMy B KJIiTMHAX IPOTUCTIB,
Ha BiAMiHY Bil KJIiTWH TBapWH, POCJIWH Ta T'PU-
0iB, IpHCYTHIi opraHeii ormopu (0OCHOBUIL IITUII —
axcocmuav) (man. 33.1. a), pyxy (Oxacecymuxu,
axconodii, ncesdonodii), xKupjeHHa (yumo-
cmom — KJitTmHHUHN port) (Mas. 33.1. 6), eKcKpe-
1ii (ckopomausi eaxyoni) (man. 33.1. 8), aKTUB-
HOTO 3aXUCTy (JKaJIKi aMIOyJii — Mpuxoyucmu)
(mam. 33.1. 2), doropenentii (cmuema — cBit-
JIOUyTJUBe Biuko) (maja. 33.2. a) ToIiro.

Perynauia »XnTTeBOro umkny
3aNeXHo Big ymOB

Tar camo, Ak i mpokapioTy, HUKYI eyKapi-
OTH B HECHPHUATINBUX yMOBaX IIEPEXOIATH 10
anabiosy, yrBopiolouu yucmu. lle TumoBo myisa
OiMbIIOCTI OOHOKJITMHHUMX BOIOpPOCTeii, ameo,
reTepoTPOPHUX IKTYTUKOHOCIIB, iHQPYy30piH
ToIto. ¥ XOAl iHyucmyeawHs KJIITMHA IIPOTU-
CTiB CTHUCKAa€ThCs, HaOyBae KyJadcToi Gopmu
i Buminsge Ha CBOIMl IMOBePXHi IIiJIBLHY 00OJIOH-
Ky. IIoKpuBHM IUCTHM TEePeBaKHO CKJIANAIOTHCA
3 IoJricaxapuiiB, ajie MOMKYTh TaKOM MiCTUTHU
MiHepaJibHi cosi #1 okcuau. IlucTty 1eaxux mpo-
THUCTiB 3JaTHiI 30epiraTu >KUTTE3IATHICTL IIPO-
Tarom 5—15 poxkis.

Ilicoia moTpamiaAHHA y CHPUATJINBL yMOBH
IUCTH IIPOPOCTAIOTh. JKMBUI HpOTOILIACT BU-
XOAUTHL 3 O0OJIOHKM i HaOyBae CBO€l THUIIOBOI
opmu. 3azBuuaii me BimOyBaEThHCA 3 HACTAHHAM
TEILJIOTO Ce30HYy abo 2K IIPOCTO IIicJA AOINY: IJIA
0araTboX IMMPOTHUCTIB CIPUATIUBUM CEPEIOBUIIEM
€ 3BMUANHI KaJIoXKi.

¥V neAKunx mapasuTUUYHUX OPOTUCTIB (CIIOPO-
BUKHU, MiKpocmopuaii) ogHa BereTaTuBHAa KJIITH-
Ha 3aTHa YTBOPIOBATU YMCJEHHI cTamii CIIOKOIO,
AKiI mpusHaAUeHi OJd HOMIMPEeHHS i 3apakeHHs
HOBUX rocmomapiB. Taki KJIiTMHH IIepeBakKHO
Ha3WBAaIOTh cnopamu (3BEepHITH yBary, 1o 3HaYeH-
Hs IOHATDH «CIIOPa» i «IUCTa» CTOCOBHO IIPO- Ta
€yKapioTiB CyTTEBO Pi3HATHCS).

Puc. 33.1. Cneuiani3oBaHi opraHenn nNpoTUCTIB: d — aKCOCTWSIb, OPraHensa onopu y TPUXOMOHaau,
6 — UMTOCTOM, OpraHena *XMBJIEHHA Y TOHIOMOHaAMW, 8 — CKOPOT/VBI BaKyoJsli, OpraHeny BUAINEHHA Y XNamMigoMOHaaK,
2 — TPUXOLMCTU, OpraHenn 3axucty B iHdy3opii (y BMBiNbHEHOMY CTaHi)
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Puc. 33.2. CneuianizoBaHi opraHenu nNpoTWCTiB: d — CTUIMa, OpraHena CBiT/IOUYT/IMBOCTI Yy BapHOBIi (NiBOpyY — 3araibHui

BUIMAL KNiTUHW, NPaBoOpPyY — MOMNepeyHnin nepepis cturmm), 6 — yHaynowya membpaHa y TpMNaHOCOMW — MPUCTOCYBaHHSA

[0 PyXy y B'A3KOMYy CepefOBULLi, 8 — anikajbHUA KOMIMIEKC Yy ManApiiiHOro nnasMopfia — MPUCTOCYBaHHA A0 MPOHWKHEHHA
y KNiTUHY rocrnofaps, ¢ — rayku y rperapuHyi — MpuUCTOCyBaHHA [0 3aKpirjeHHA B Tini rocnofgaps

MNpncTocyBaHHA NapasnTUYHNX
Ta MyTYaniCTU4HUX OJHOKNITUHHUX
[10 CMiBiICHYBAHHA 3 OPraHi3aMom xa3siHa

¥V 6araThox reTepoTpoHMUX IIPOTUCTIB IIO-
IMIUPEeHNN NapasuTUYHUHA crmocid kuTTsa. Bouum
MOXKYTh MEITKaTH B MOPOKHWHAX TPaBHOI cuc-
TeMu TBapuH (I1amO6Jii), vy M’AKUX TKaHMHAX
(;efimmmanii), y KpoBi (TpumaHocoma, TU3EHTE-
pitina ame6a) abo HaBiTH ycepeauHi KJITUH Xa-
3daiHa (Manapifinuii maasmoniit). ONMHUBIINCD
y Tigi O6araTOKJiTUHHUX OpraHi3aMiB, BOHU MO-
JKYTh BTPATUTH 3JATHICTH O CBITJIOWYTJIMBOC-
Ti, aKTUBHOI JIOBJI 3m00muYi, pPyxXy, aepoOHOTO
IUXaHHA. I1XHI MiTOXOHZpil YacTo merpagyioThb
a)X 0 IOBHOTO 3HMKHEHHA.

st mepecyBaHHSA B TYCTOMY BHYTPIIITHBOMY
cepemoBuIli (IIasMi, ceKperi cam3oBuX 000JI0-
HOK) TPUXOMOHAJAU i TPUIIAHOCOMU YTBOPIOIOTH

yHOYyI004i MemOpaAHU — TOB’S3aHi 3 MIKIy-
THUKOM CKJAIKN MeMOpaHH’, CXOXKi Ha ILIaBIi
(max. 33.2. 0).

BHYTPINTHBOKJIITVHHI Tapa3uT MAIOTh CIIe-
MiaJIbHI IPUCTOCYBaHHSA A0 3aHYPEHHA Y KJIITHU-

0 KnioyoBga igen

MpoTncTn, abo HWXKYi eyKapioTn, MaloTb YmnC-
NeHHI NPUCTOCYBaHHA [O CaMOCTINHOIO »XUTTA: Op-
raHenn onopw, pyxy, XMBJIEHHA, eKCKpeLlil, aKTnB-
Horo 3axucty, ¢oTopeuenii Towo. LLlo6 nepexutn
HeCnpuATAMBI YMOBM, NMPOTUCTU BAAIOTbCA A0
iHUMCTYBaHHA. [apa3uTuyHi BUAW NPOTUCTIB Ma-
I0Tb MPUCTOCYBAHHA [0 MPUKPINIEHHA, 3aHYPEeHHA
B Cy6CTpaT i NepecyBaHHA y B'A3KOMY cepeAoBULLi.

HU xXasdina. ManapiiHuii maasMomiii yTBOPIOE
Ui ILOTO TaK B3BaHUMN anikaabHUil KOMN-
JleKc — OpraHejly y BUIJISAI KOHyca, 10 HiOu
BTATYE CIIOPY MTapasuTa [0 ePUTPOIUTY JIOIUHI
(man. 33.2. g). Coopu miasmomiodopuy mpo-
O0MBaIOTh CTiHKYW POCIMHU-XA3S1HA BEJIUUYE3HUM
IITATIOM, AKWIH IIOCUJIN BUCTPEJIOETHCA 3 KJIi-
TUHU. A MiKpocmopuzaii mOTpaIIsioTh O KJIi-
TUH KHUIIEUHNKA UYepesd CIelialbHy eJacTUUHY
TpyOKy. IlapasuTu, 110 KMBYTH II03a MeXKaMU
KJITUH Xa3diHa, 3aKPIiMJIIOIOTBCA HA ITOBEPXHI
ioro opraHiB 3a OIIOMOTOIO0 IPUCOCOK (JIAMO-
Jaii), raukiB (rperapmuu) (main. 33.2. 2), cKo-
poriuBux TsaAXKiB (oKcumomamu) (maua. 33.6).

IIporucTn, mio coiBicHyOTH i3 rocmomapem
Ha OCHOBiI MyTyajismMy (B3a€MOBUTiZHOTO CHM-
0iosy), s3asBMYall MalOTh MEHIN BY3bKOCIIeIlia-
JisoBaHy OymoOBY, Hisk mapasutu. Hampukxian,
TOJIOBHOIO OCOOJIMBICTIO TilmepMaCTUTIH, IO KU~
BYTh Y KHIIEUHUKY TEPMITiB i gomomararoTh im
POSBIIeIIIOBATH I[eII0J03y, € BeJlndyesHa Kijib-
KicTb IJKTYTHUKIB, TOTPiOHMX IJiA IepecyBaHHSA
y B’SI3KOMY CepPemOBUIIIi.

e?)al'll/lTaHHﬂ Ta 3aBLAHHA

1. HaBiwo retepoTpodHNM MPOTUCTaM MOXe 3Ha-
pobutnucs cturma (cBiTnouytnmee Biuko)? 2. fAKuwo
NOCTaBUTU Ha NiABIKOHHA BIAKPUTY CKAAHKY 3 BOAOIO,
yepes NeBHWI Yac y Hill 3'ABNATbCA YNCIIEHHI NPOTUCTU:
amebu, BogopocrTi, iHoy30pii. K BOHWM Tam onuHmunnca?
3. Yomy B 6araTbox MapasUTUYHUX NPOTUCTIB MITOXOH-
Apii BTpatunm ceoi ¢yHKLUii?
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§ 34. ApanTtauii B pocnvH

0 [omipKymnTe

AKi YUHHUKK HANCUNbHIWE BMMBAOTb Ha MKUTTE-
JiANbHICTb pOCAUH?

Q 3raganTe

o ®oToCnHTE3 » Tepmoperynsuis

 TpaHcnipauia « [yTauin

» BiuHo3eneHi pocnuHu

OcobnuBocTi aganTauin pocinH

HemosxkauBicTh BiIBHO IIepecyBaTHCh y TIO-
ITyKax ONTUMAJIBHUX Miciierepe6yBaHb 3MyCHIa
POCJIVHY TPU3BUYAITUCH 0 PiSKUX KOJUBAHDb 30-
BHIIITHIX YMOB, a JKOPCTKa KOHKYPEHIIid 3a pe-
cypcHu 3MycCHJa iX IO IOIIMPeHHs B paiioHax i3
Iy°Ke CyBOpUM KJimMaroM. BmKmMBaHHS B TaKUX
obcraBuHAX OyJji0 0 HEMOMKJIMBUM 0e3 cIeriajb-
HUX OPHUCTOCYBaHb.

MpucTocyBaHHA [0 HN3bKMX
i BUCOKMX TemnepaTtyp

Boaus Ak HU3BKUX, TaK i BUCOKUX TeMIIe-
paTyp Ha POCJIHHY IPU3BOAUTH A0 MaisKe OJ-
HAKOBUX De3yJIbTaTiB: pyHHYBaHHA OPraHiB Ta
BTpaTu Boau. TOMK MPUCTOCYBAaHHS A0 HU3BKUX
i BUCOKUX TeMIlepaTyp MaioTh 6araTo CIiJiLHOTO
i monArarTh y 3MEHIIIEHHI IJIONIL JMCTKOBUX
IJIACTUHOK IJiAd OOMEKeHHS BUIAPOBYBaHHSA
Bonu (XBOWHiI, BepecoBi, KaKTycH) Ta IIOCH-
JIeHHi 3aXWCTy IIOBEPXHI Uepe3 IIOTOBIIEHHS

Man. 34.1. CnaHka ¢opma
nonApHoi Bepby — NpUCTOCyBaHHSA
[0 CUNbHUX BITPIB

/70

Man. 34.2. BtpaTa nmcTkis
Y BiHWYHMKA — MNPUCTOCYBaHHA
[0 HecTaui Boau

KJITUHHUX CTiHOK eIlifiepMicy i1 yTBOPEHHS BOC-
KOBOI KYTUKYJIU (AIUIA, ayoe). PocamHu mo-
JSPHUX IMHPOT YaCTO HaOyBalOTh IPU3EMUCTOI,
momyIiKomonioHoi abo ciaaHKoi popmu, 1100 3a-
XUCTUTUCH BiJl XOJIOMHUX BiTPiB (mOJNIAPHI BUIU
BepOu Ta Oepesu) (mau. 34.1).

[NpucTtocyBaHHA O HecTaui
i HAANNLLKY BOJIOTU

JIMCTKY poCaUH, 110 MEIIKAlOTh B YMOBaxX He-
cTaui BOJIOTH, BKPUTI IiJILHUM GaraToliapoBUM
emimepmicom, a iHOZAL ¥ YMCJIeHHUMY BOJIOCKAMU,
Ha AKWUX ypaHIli 36upaeThesa poca. IIpoauxu B Ta-
KUX POCJIMH PO3TAIIIOBAaHi JUIle Ha HUMKHIHA mO-
BepXHi JIMCTKA 1 sariinbJieHi y clemiajdbHi AMKH,
o6 3aBaJUTH HAJJIUIIKOBOMY BUIIAPOBYBAHHIO
BOAM. JIMCTKM IIOCYXOCTiAKMX POCJIHH CTaIOTh
apioumMu i sKopcTkuMHU (uebpellb, caMOCHJI),
B3aKPYUYVIOTECSA y TPYOOUKY (THMIUAK, KOBMUJA),
a imomi 30BciM 3HMKAIOTH (BiHMUHUK) (MaJ. 34.2).

KopeHneBi cucTeMu B TaKUX POCJUH CATAIOTH
3HAYHOI IImOuHY (BepOsIrosKa KoJrouka) abo, Ha-
BIIAKH, 3QJIATal0Th MO0JIM3Y IIOBEPXHi, 11106 301pa-
TH TOIIOBY BOJIOTY Ta pocy (kaxTycu). OcobarBa
rpyna poCJuH, CYKYJEeHMU, PO3BUBAIOTH BOIO-
HOCHi TKaHMHU i Ha0yBalOTh «3AyTOT0» BUTJIALY
(kaKTyCH, OUNTKM, TPOIiYHI Mostouai) (mas. 34.3).

Y pocimH, II0 MENIKAlOTh B yMOBaX HaI-
JIUIIKY BOJIOTH, JIMUCTKHU IMIHPOKi i MaioTh TOH-
KUH emmifiepMic, a IpoAUXYU PO3TAIIOBYIOTHCA Ha
ONMYKJINX MiJTHKaX MOBepPXHi. 3aiiBy BoJIOTY ITi
POCJIMHU MOMKYTb BUIIIATUA B PiIKOMY BUTJIAIL
IIJIAXOM 2ymauyii (IpUBOPOTEHB).

Man. 34.3. 3ayTi ANCTKK, WO HaKonu-
UyloTb BOAY,— MPUCTOCYBaHHA OUMTKa
[0 HecTaui Bogun



Man. 34.4. HakonnyeHHA aHTOLiaHIB, WO HagalTb NNCT-
KaM ceKTpiasii MypnypoBOro Konbopy,— MPUCTOCYBaHHA
[0 HagnuWKy cBiTna

MNpncTocyBaHHA O HEJOCTaTHLOIO
i 3aMBOIr0 OCBIT/IEHHA

TinpoBuUTpPUBaJIi POCIMHU KOMIEHCYIOTH
HecTauy cBiT/ia 30iJIbIIIEHHAM MJIOIIi JIMCTKO-
BOl IJIACTMHKM Ta KiJbKOCTiI XJopodiny, ToMy
iXHi JIUCTKY 3a3BUYAN TeMHO-3€eJIeHi (KOMUTHAK,
IMUTHUK). [HI1a cTpaTeria moasrae B TOMY, 1100
npoxonauTu a3y aKTUBHOTO PO3BUTKY pPaHO Ha-
BEeCHi, TOKU JINCTKU JepeB iIlle He PO3KPUJINCS
i He BaTiHMJIM JicOBY mifcTUIAKY (TIPOJiCcKHU, ITij-
CHI’KHVUKU, aHEMOHH).

Pocinau, aki morepmaroTh Bif 3aiBOI KiJib-
KOCTi cBiT/Ia, PO3TAIIOBYIOTH XJIOPOIJIACTHU
B3IOB)K KJITMHHUX CTiHOK, IO PO3MIiIITYyIOTHCA
MEePUEeHINKYJISAPHO [0 IpoMeHiB cBitaa. [ledxri
BUIU POCJUH HAKOIMUYIOTh V KJIITUHAX IIIr'MEHTU
aHmouiatu, 10 3aXUMIAI0Th XJIOPO(diT Bix «mepe-
BaHTa'KeHHA» (ceKTpiazid, xKoseyc) (man. 34.4).

MpucTtocyBaHHA 0 XKNUTTA
Ha oniroTpodHMNX FPyHTax

Pocaunu ogep:KyIioTh i3 I'PYHTY YMCJIEHHI Mi-
HepayIn, cepel AKNX HAHBAMKJIUBIIINMY € CIIOIYKI
Hirporeny. OgHak gesaxi rpyuTH, 3oKpema it 60-
JOTsHi, nyske 0igui Ha Hitporen. Pocauuu 60JtiT
MOXKYTh KOMIeHcyBaTu Hecrauy HiTporeny, Bra-
IOUNChH [0 IIOJIIOBAHHS HA KoMax (POCHYKA, TOB-
cTsHKA) ab0 BOgHUX 0Oe3xpebeTHUX (IIYXUPHUK).

KntoyoBa iges

MUTTERIANBHICTD POCNUH 3aneXuTb Bif KiNbKOCTI
CBiTNa, BOOrM, Tenna, 'PYHTOBUX MiHepanis. Poc-
JINHW NPUCTOCOBYIOTHCA [0 HecTavi abo HagnNLWIKY
KOXKHOMO 3 LIUX UYMHHUKIB LWIAXOM 3MiHW TiCTO-
noriyHoi 6yfoBM opraHiB, BUAO3MIHEHHA NUCTKIB,
cTeben i KOpeHiB, a TaKOX 3aBAAKN Pi3HOMaHITHUM
CE30HHUM fIBMLLAM.

Teva 6. Apantauii 333 S

DoTonepioansm

Pocawnu 3maTHi ysromkyBaTtu cBOi sKUTTE-
Bi mpoIiecu i3 Ce30HHUMHU ABUINAMU, OOHMPAIOUN
yac OJid IPOPOCTAHHS, KBiTyBaHHA, JHCTOIIA-
ny. «KamenmapeM» mJigd HUX 3a3BUYAll CIYTye
TPUBAJICTh CBITJIOBOTO OHSA, IO 3aKOHOMipHO
3MiHIOETBCA HpPOTATOM pPOKYy. Tak 3BaHi poc-
JAUHU KopomKkozo OHs (Iepenb, KaBYH, KYKY-
pyas3a) KBiTYyHOTh y IIepios KOPOTKHUX IHIiB.
Pocaunu 0082020 Onsa (KapToIjasd, IIIIEHUIT,
IITTUHAT), HaBIIaKu, TOTPeOYIOTh M KBiTyBaH-
Hsa nmoHaf 12 roauH ocBiT/ieHHA Ha Ho0y. Hdedkri
POCIMHHN KBiTYyIOTH 3a OyAb-AKOI TPHUBAJOCTI
oHa (Tomar, KyjanbOaba). disziosoriuma peak-
Iid POCJAWH Ha PUTM OCBiTJIEHHS HA3UBAEThCH
gdomonepiodusmonm.

@ MpakThyHa poboTa

BnnuB Ttemnepatypu Ta piBHA 3BOJIOXKEHOCTi

FPYHTY Ha iHTEHCUMBHICTb TpaHcnipauii (a6o 3a-

KpUTTA i BigKpUTTA Npoauxis)

1. Bi3bMmiTb ABa NaroHM KiMHaATHOI POCAVHW Ta no-
CTaBTe Y CKNAHKM 3 nigpapboBaHo BOLOIO.

2. OfHy CKNAHKY po3TallyrTe B TiHi, iHWY —
Ha COHLUi. 3anuwTe Ha 2-3 roanHW.

3. 3pob6iTb pAf nonepeyHux 3pisiB yepes cTebIo,
noyvHaun 3 BepxiBkW. BusHaute BucoTy nig-
HATTA BOAW MO CTebny.

4. O6bunCniTh WBMAKICTL NIgHATTA BOAW Y cm/rog.
3po6iTb BUCHOBOK MPO MPUYMHMK Pi3HULI L€l
LWBNAKOCTI MiXX ABOMA MaroHamm.

@ MpakThyHa poboTa

BuaBneHHa mopdonoriuHnx Ta ¢isionoriuHmnx

apanTauiil poc/ivH A0 YMOB iCHYBaHHA

(ekckypcis)

1. Cknagitb MOpdONOriYHNA ONUC N'ATU BUAIB POC-
JIMH, AKi BM nobaunnu nig yac ekckypcii.

2. Cnpobynte BU3HAUYUTK 3a GYAOBOI NUCTKIB, AKi
3 UUX BMAIB NPUCTOCOBAHI OO HecCTayi, a AKi —
4O HagNMWKy CBiTNa, BoAwW, Tenna.

3anuTaHHA Ta 3aBOAHHA

1. Yomy nig yac Mopo3y poCAVHN CTpaXkdaloTb Bif
HecTaui Bogn? 2. Yomy B OfHMX MYCTENIbHUX POCAVH
KOPEHEBi CUCTEMM CATaloTb BEAMNKOT MMUOMHK, a B iHLLINX
TATHYTbCA Nif noBepxHio? 3. Hagilo NUCTKN KOBWAK
CKpy4eHi y Tpybouky?
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§ 35. NpucrtocyBaHHA POC/INH A0 PO3MHOMXEHHA i NOWNPEHHA

0 [omipkymTe

YoMy KBITKOBi POCINHM, WO YacTO MaloTb
i TMUMHKK, | MaTOUKK, NOTPeBYIOTb NepeHeceHHs
NUNKY 3 KBiTKN Ha KBIiTKy?

é 3raganTe

» CNopoBi Ta HacCiHHI POCNHK
» [0/IOHACIHHI | NOKPUTOHACIHHI POCNNHN
« MIMNOK, TMUMHKA, MaToOuKa

MpncTOoCyBaHHA POCANH A0 3anuieHHA
Ta 3annigHeHHsA

Bumii pocauHM He 3JaTHiI M0 JIOKOMOIIii.
Tomy macmBHe TepeHECEeHHS CTaTeBUX KJITUH
€ IJId HUX OCHOBHUM CIIOCOOOM B3allIigHeHHS,
a IepeHeceHHs 3avYaTKiB — €IWHUM CII0CO0OM
HOMINPEHHS.

CmopoBi BUINI POCAWHU MAalOTh PYXJIUBI
CIIEpMAaTO30iaM, AKi 34aTHI mepecyBaTHCH JIUIITE
y Bomi. Tosk Ha cyxomojai e€eIMHUM CIIOCOOOM
IepeHeceHHsA CIepMAaTO30i[iB CTaloOTh KpAaIlLIi
IOIOBOI BOJIOTH. ¥ HACIHHMX POCJIWH 3aILIin-
HEeHHIO IIepeaye 3anuJjieHHs — IepeHeceHHs
NUJIKOBUX 3€PEeH i3 Y0J0BiUMX OpraHiB poCcaIuHU
Ha KiHoui. 3anmjaeHHsS MOKe 3IilICHIOBATHChH
IeKiJbKoMa CIocobaMu.

Aepoddinig — 3anuieHHsS 3a JOTIOMOTOIO II0-
BiTpsa. BoHo moTpedye YyTBOPEHHSA BEJINKOI KiJb-
KOCTi NMJKY Ta 3i0paHHA KBiTOK y mOBTi, M’aKi
CYyIIBiTTs, IO KOJIMBAIOTHCA Big BiTpy (Oepesa,
cTokosoc) (man. 35.1).

Man. 35.1. Yonosive cyusiTTa niwmHn
npuctocoBaHe o aepodinii

/2

Man. 35.2. 3anuneHHA ancTpu
60K0No — MpuKnag eHToModinii

Tigpodinis — s3ammuiaeHHA 3a AOIOMOIOI0
Boau. XapaKTepHe IIePeBaKHO [JJs BOJHUX
pocauH (Kymwup, KamMkKa). IHoxai 3 Bomoio mepe-
HOCUTBLCSA He IINJOK, a IiJi 4YoJyoBidui KBiTKH
(Barmicuepis).

EnTomodinia — s3anuieHHA KoMaxaMu. 3a-
NUJII0OBAYaMU € TepeTHHUacToKpuii (0msxomnu,
IoKMeJi, Mypaxu), JYCKOKPHJIi, TBePIOKPHMJIi.
Ileit cmoci6 s3amujaeHHA € OCHOBHUM Yy IIOKPU-
TOHACIHHUX POCJIMH i 3abe3medyeTbCca YUCJIEH-
HUMU afanTaliaMu, cepel AKUX — YTBOPEHHS
HeKTapy, ACKpaBe 3a0apBJeHHSA OIBITUHM, JUII-
KM nuiaok Toiro (Man. 35.2).

OpHiTodinia — samuieHHA 3a AOIOMOTOIO
nraxiB, IlepeBaKHO TPOHiUHMX (HEKTapHUII,
Ko0J1ibpi, megococu). ¥ 1eil croci® 3ammIoTh-
cd TeJlikoHisA, 6aHKcid, Kamaiamapa (maa. 35.3).

Tepiodimia — sanuiaeHHsa ccaBuaMHu (Ka-
JKaHaMU, TPU3yHAMU, CYMYaCTUMU, JeMypPaMu).
Tak sanmiaoTheA 6a00a6, nypian (manx. 35.4).

MpurcToCyBaHHA POC/H

[10 MOLWMNPEHHA Y NPUPOAI

ITacuBHe mOIMUPEHHA POCJAWH 3a3BUUAl
3IifiICHIOETHCA 3a JOINOMOIOI0 IPiOHMX 3adar-
KiB, Tak 3BaHUX nponazys. 1o HUX HaJeXKaTb
cnopu, HACiHWHM, IIUIIKW, IJIOAW, CYILIiAmd,
BUBOIKOBI OpyHBbKU. BUIiNAOTL AeKiJbKa CIIO-
co0iB TIOIMUpPEHHS MPOIAaryJ POCJUH.

Anemoxopis, abo aepxopif, — MOOIIUpPEH-
HS 3a JOIIOMOTOIO BiTpy. AHeMoXopii cIpuAITH
MaJii posMipu 3adaTkiB (crmopu mamopoTeit, Ha-
cinmHsA opxizeit), DOBri BoJioCKH, 3i0paHi B HyuYKu
Ta «MapamyTuku» (TomoJssa, 6yaaK, Kyabbada),

Man. 35.3. 3anuneHHsa KBiTKM KanniaHgpwu
HeKTapHUUelo — npuknag opHitodinii



Man. 35.4. 3anuneHHs KBiTKM aHaHaca
reKoHOM — npuKnag Tepiodinii

Kpuiaarti npugatku (B’sA3, sfceH, KJeH), HUTKO-
moxioui BupocTu (KoBumiaa) (maa. 35.5, a).

Bapoxopia — mnomupeHHs 3a IOIOMOTOIO
cunu TsKiHHA. BoHO aKTyasbHe OIS THUX POC-
JWH, y AKWUX AOCTYI A0 I'PYHTY YCKJATHEHUH,
HAIIPUKJAI, Yepes3 MOoro IMOCTiiHYy 3aTOMJIEHICTh.
IIi pocivHU YyTBOPIOIOTH BeJMKi, BasKKi i 3aro-
CTPeHi Ha KiHIgX mJIoau, I0, IaJalouu 3 BeJu-
KO0 IIBUIKICTIO, HOCATAIOTH I'PYHTY (MaHTPOBi
pocauHM, TaKi K Opyriepa).

Tigpoxopia — momupeHHSA 3a JOIOMOTOIO
BOAU. il cIpusAe 3JaTHICTH 3ayaTKa ILIABATH
Ha IIOBEPXHi BOJAOWMU i BUTPUMYBATH [TOBTE
mepebyBaHHA y Bomi. I'impoxopiio uacriiie Bu-
KOPHUCTOBYIOTH BTOPMHHOBOAHI pocaunu (paec-
HUK, PACKA, JAaTAaTTA) Ta MeIIKAaHIl y30epesk
(KOKocOBa IajabMa).

300x0pisi — MOOIMIUPEHHA 3a JOIOMOTOIO
TBapuH. P03pisHAIOTL enizooxopito — mepeHe-
CeHHJ 3a4YaTKiB Ha 30BHIIIHIX MOKPUBAX TBapU-
HU, eH00300X0pil0 — TIepeHeCeHHs y TPaBHOMY
TPaKTi TBADUHU TA CUH300X0Pil0 — TOIUPEHHS
mig yac 36upaHHA Ta 3aroTisii. B emizsooxopHux
POCJUWH Ha HpONIaryjax YTBOPIOIOTHCA 3aYillKU
(rpasijsar, mapuiao, ocor) abo JUIIKI peuoBUHU
(mumyuka, omesa) (manx. 35.5, 6).

B eH10300X0pPHUX POCJMH PO3BHHEHI icTiB-

Hi IJI TBApWH CTPYKTYPU — COKOBUTI OILJIOJ-
Hi abo M’sacucti BupocTu Hacimua (apiaycu)
(man. 35.5, 8).

CuH300XOpHiI POCIMHU NOIINPIOIOTHCA 3a-
BIAKW TOMY, IO IIiJ yac 30upaHHsS Ta 3aroTis-
JIi TBapMHA 3aBXKAU BTPAYa€ YaCTUHY HACiHUH
(mimuua 3BUuaiiHa, cocHa cubipchKa).

0 KnioyoBga igen

PocnuHn npuctocyBanmcb BO MepeHeceHHsA ra-
MEeT, NUJIKY, CNOP, HaCiHHA, NNOAiIB 3a AOMOMOrol
noBiTpA, BOAMW, TBapuMH abo BRacHMX FirpockKo-
NiYHUX PYyXiB.

Teva 6. Apantauii 333 S

8

Man. 35.5. lNpuknagn nnogis Ta cynnigb, NPUCTOCOBaHNX JO aHemoxopii (a),

enisooxopii (6) Ta eHgo300xopii (8)

ABTOXO0pig — mommupeHHA 0e3 3aTyUeHHS
CTOPOHHIiX areHTiB 3a JOIOMOIOIO0 TirpoCKOIiu-
HUX PyXiB. ¥V IeYiHOYHMKIB Ta XBOIIiB y CIHO-
PoOBiii Maci mpUCYTHI cmeliaJbHi HUTKOOOIiOHI
CTPYKTypu — eqaamepu. BoHu 3maTHI CKpPyUy-
BaTHCA Ta PO3KPYUYYBATHCSA 3aJI€KHO Bim BoJIO-
TOCTi MOBIiTPA, PO3PUXJIIOIOYU Ta PO3IKUIAIOUMN
crmopu. Piske pO3KPUTTS ILIOAIB, CIpUUMHEHE
HepiBHOMipHUM HaOyxaHHAM abo0, HaBIaKWH,
BUCUXAaHHAM PiBHUX IapiB OILJIOAHSA, TPAILIA-
€ThCsA B PO3PUB-TPaBU, (PialKm, aabCcTpemMepii,
baratbox 0000BuUX. Hapelnri, y meaxux 3JaKiB
IeTUHKY Ha IOBEPXHi 3€ePHIBKU MOMKYTbH 3MHili-
CHIOBATHU TiI'POCKOMIIUHI pyXu, Y pe3yabTaTi uoro
ILJIOAW TOB3YTh II0 3€MJIi.

@ MpakTnyHa poboTa

DocnipXeHHA oco6nuBocTeit 6ygoBu nnogis
i HaciHHA 3anexHo Bif cnocoby nolwnpeHHA

1. Po3rnaHbTe Mioaun yepeau, Kynbbabu, yepeLlHi,
rpasinata, cynnigan HeTpebu, byaska, LWOBKO-
BULi, HAaCiHHA COCHW Ta Gepesu.

2. MNoAcHITb, AKI NPUCTOCYBaHHA [0 MOLIMPEHHSA
BOHW MaloTb.

3. Ha nigcTaBi cnoctepexkeHb cknagitb Ta 3amnoBs-
HiTb Tabnuuio.

Bup Cnoci6

MNpuctocyBaHHA
pocnvHu NOLWVPEHHSA

e3al‘IMTaHHﬂ Ta 3aBAaHHA

1. HaBiwo pocnnHam noTpibHO nowwupioBaTV CBOI
Criopy Ta HacCiHHA Ha BeNWKi BiACTaHi, KON BOHM MO-
XKyTb MPOPOCTM NPAMO NOPAL i3 MAaTEPUHCBKOIO POC-
nuHoto? 2. HaBepiTb NpuKAagm NpMCTOCyBaHHA POCIVH
[0 3anuieHHa Komaxamu. 3. AKuid cnocié nowmnpeHHs
HaCiHWH TUNOBWUA ANA POCAVH, NJoJamMu AKUX Xapuy-
€TbcA nognHa? Yomy?
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Tema 6. AganTauii

§ 36. 3axucHi peakuii B opraHiami pocnvH

0 [omipKymnTe

Y poCnuH HeMa€ iMyHHOI cuctemu. Ane um € B HUX

imyHiTeT?

Q 3rapaiiTe
» Bakyonb * Ankanoign o MMiko3ngn
o Onarenin o XiTuH

XBopobu pocnuH

IIix BunWBOM piSHMX YMHHUKIB POCJIWHU,
TakK caMo, fK i JIIOAMHA, MOXKYTb 3aXBopiTu. XBO-
poOu pOCJIWH MOJINAITHLCA Ha AEKiJbKa I'PYII.

diziosoriuHi po3agu CIPUUYUHAIOTHCA He-
crauyero abo HAAJUIIKOM MTOKWUBHUX PEYOBUH,
TeHETUYHUMHU 3aXBOPIOBAHHAMM, TOPYIIIEHHAMUT
posBuTKy (Maa. 36.1).

TpaBMyBaHHA € pPe3yabTaToM (isUUYHOTO
BILIMBY a0ioTeHHMX UMHHUKIB: MOPO3Yy, CIEKIH,
BorHIO (May. 36.2).

Ypaxenusa, abo indexiiiiai xBopoou, Bu-
HUKAIOTh IIiJ Ji€i0 mapasuTiB: rpubiB, 6aKTepiii,
BipyciB, HeMaTo[, AKi PO3BUBAIOTHLCA Y TKAHU-
Hax pocawuH. IlepeBaskHa OinbIricTh iHMEKITiTi-
HUX XBOPOO DOCJIWH COPUUYMHAETHCA rpubaMu
(mai. 36.3).

YmKom:KeHHA BUHUKAIOTh IIiA Oi€fo IMKifm-
HUKiB (IIepeBa’KHO KOMaX) Ta TPaBOIAHUX Xpe-
0eTHUX, AKi MOIJalOTh OPTaHU POCJIUH.

CTinKicTb 4O NATOreHiB Ta LWKIAHWKIB

Pociuna wmoske OyTtu 8pasausorn abo
cmiiikolo IO IIeBHOTO IIaToreHa UM IIKigHM-
kKa. CrifikicTs pocauH OGyBae 8podiceHorn abdo
iHdykosanow (HAOyTOMI); cneyugiynoio (TOOTO
CIPAMOBAHOI0 IIPOTH KOHKDPETHOI'O IIATOTEeHA)
abo Hecneuu@iuHno.

Bpom:xkena wHecumemmdiuna criiikicTs 3a-
OesmeuyeThCA HAABHICTIO 3aXMCHUX IMOKPUBiB
(KJIITHHHUX CTiHOK, KYTUKYJU, ONYIIEeHHAd,
KOpU) Ta YTBOPEHHAM PEUOBUH, TOKCUUHUX IJIA
TMaTOTeHiB Ta MKIZHUKIB, — QimoaHmuyuninia
(ankamoimiB, TJIiKO3uAiB, TepIlieHiB, TaHiHiB,
ripkor Tomio). Ili TOKCMHM HAKOIMYYIOTHCS
Y BaKyoJdaX, KIITHHHUX CTiHKax abo Bimmep-
JUX TKaHWHAX POCJWH, HANOGINIBINI ypasJuBUX
IO 3apasKeHHA Ta BUIJaHHA. BeJWKUX TpaBo-
ITHUX TBapUH DPOCJVHUN BiUIAKYIOTH IINIAMU
(munimurHa), KoroukaMu (TJin), KaJIKUMU BO-
JockaMu (KpommBa).

Bpom:xena cnenudiuna criiikicts 3ymoBiie-
Ha DeakIlielo pOCJUH Ha PEUYOBUHU, IO BUMTi-
J€ IAaTOoTeH, HAIpPuKJam, Ha QJuaremrinu, AKi
BXOASATH 0 CKJIAAy OaKTepialbHUX IKIYTUKIB,
abo Ha XiTWH, 1110 BXOAUTH A0 CKJIAAY KJIITHHHOI
cTinku rpubiB. [ly:Ke BaKJIMBOIO € 3MaTHICTh O
poOsIli3HaBaHHA PEUYOBUWH, 3a [TOIOMOIOI0 SKUX
maToTeH HAMaraeThCA BIJIMHYTH HA POCJIUHY.
Crenudivde posnisHaBaHHA IIUX PEUOBUH Y POC-
JVMHHOMY OPraHisMi 3IiliCHIOIOTH CcIIeIiaabHi 0i-
Ku pesaucmenmunocmi (R-6inku), AKi memio Ha-

Man. 36.1. Hectaua HitporeHy —
disionoriuHnii posnag
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Man. 36.2. Mopo3ob6iiiHa TpilwnHa —
npuKnag TpaBMyBaHHA POC/IVHU

Man. 36.3. bopolHucta poca — iHbek-
LiHa XxBOpO6a, CrpuyrHeHa rpubamu



PocnuHa

[MaToreH Avr-reH

Avr-6inok
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o ¢ R-Avr

® o Ginkosa
' B3aEmMofiA Cnpotue
‘ . 3aXBOpPKOBaAHHIO

Man. 36.4. Cxema poO3BUTKY peakLiii BPOAXeHOoI cneuundiyHoi CTINKoCTi B pocinH

ragyoTh aHTHUTiga TBapuH. Ilicas 3B’sA3yBaHHS
R-6inmka 3 peuoBMHOIO, BUIiJIEHOIO IIaTOTEHOM,
iminiroersea pearxuyia naduymausocmi. Ilix uac
miei peakirii B ypaskeHi#l minaHIl BigOyBaeThb-
csAd pyHHYBaHHA MeMOpPaH, YTBOPEHHS aKTUBHUX
¢dopM KMCHIO, JiKBiaIisa 3amaciB mo:KUBHUX pe-
YOBUH, BUBLJILHEHHSA Ta CUHTE3 TOKCHUHIB, 3HE-
BOZHEHHS TOIO. ¥ IINX YMOBaX IOTAJBIIUHA PO3-
BUTOK IIaTOTeHY CTAa€ HeMOKJIuBUM (Maj. 36.4).

InagyxkoBaHa CTilKicTh POCIUH 3aBKIU € He-
cuenudiuvnoo. Ha Oyob-axuii YMHHUK (YIIKO-
I)KEeHHsI, TPaBMYBaHHSA, Oil0 eKCTPeMaJbHUX
TeMIIEpaTyp) V POCJNHI BUHUKAE OJHAKOBa 3a-
XVCHA PeakKllid, sSKa 3YMOBJIIOE MHiABUIITEHHS ii
saraybHOI critikocti. I[logiOHa yHiBepcasbHICTH
3yMOBJIEHA THUM, IO i/l BININBOM DPYyWHYBaHHS
B TKAHMHAX POCJIUH HAKOIUUYIOTHCA YIAMKH II0-
IMIKOMMKEeHUX CTPYKTYP: BaJUIIKHU MOJicaxapuIiB
KJITUHHOI CTiHKY, BMicTy BakyoJsei Tomro. Ili
PEUOBUHU € egicimopamiu, TOGTO «CITyCKOBUMU
rauyKaM#» 3aXMCHOI peakiIrii. ¥ pesysabrari miei
peakiii BimOyBaeThbcsA CHUHTE3 CUTHAJBLHUX MO-

0 KniouoBa iges

XBOPOOW POCIVH CMPUUUHSAIOTLCA di3ionoriyHm-
MW NpUYMHaMK, TPaBMaMu, NapasnTamu Ta LWKia-
HYKamu. Big akTMBHOCTI BOPOXMX OpraHiamis
pocinHa MoXke 0b6OpOHATMCA 3a AOMOMOro
Pi3HMUX CUCTEM 3axuUCTy: BPOAXEHOI Hecneuu-
biyHol, HabyToi HecneundiyHoi Ta iHAYKOBAHOI
cTiikocTi. Yci dopmu cTiliKocTi 3a6e3neuyoTbea
CUCTEMHUM MOCWMAEHHAM MILHOCTi POCIMHHOIO
OpraHismy Ta HaKOMUYEHHAM Yy HbOMY TOKCUHIB.
Hacnigkn TpaBm i ywKogXeHb MOXYTb fonaTuca
LWIAXOM pereHepaduii.

Jerya (caniyunosoi abo HacmMoOH0B80L Kucaom),
IIOCMJIEHHA MOKPUBHUX 1 MeXaHiYHUX TKaHUH,
a TaKOMK CUHTE3 iHAYKOBaHUX TOKCUHIB — @imo-
anexcurnig. Y mBuakomy (GopMyBaHHI 3aXUCHOL
peakiiii meBHY poOJIb BiAirpamoTh eJEeKTPUUHI
CUTHAJIN, IO IIOIINPIOIOTHCA MilK KJIiTHHAMU
QuioemMu.

Ponb pereHepadil B aganTauii pocnnH
[0 Ail NOWKOAXKYBaNbHNX YNAHHUKIB

Pereneparisi, To6TO BifHOBJICHHS BTPAUCHUX
OpraHiB Ta YaCcTUH Tijla, BJlaCTHBa POCJIUHAM Ha-
BiTh Oiyibmte, HisK TBapmHaM. ¥ J1abOpaTOPHUX
yMOBax Iijla pocjrHa MOXKe OyTH BiZHOBJIEHA
3 €IMHOI KJIiTUHY (3BUYANHO, AKIIO I KJIiTHHA
Ma€ Sapo).

BaxxknuBy posb y :KuUTTi pocauH Bifirpae pe-
reHepallid Iicasa TpaBM Ta YIIKOIKeHb. SIK mpa-
BUJIO, 3PYHHOBaHA OiJISHKA POCJIWNHU 3aIIOBHIO-
€TBbCA KaJaycom — KJIiTMHaAMU, 1030aBIeHUMU
nudepeHIiitoBanHA. [ai BOHU mepeTBOPIOIOTHCA
Ha TKAHWHU BimHOBJeHOl minauku. leaxi mo-
IMKOM)KeHHA MOKYTh 3alOBHIOBATHUCA He Ka-
JYyCOM, a MpoOKOo ab0 iHIMMMH TKaHHHAMU.
A micna BTpaTH IiJMX IIAroHiB Ha II€BHIHA Bif-
CTaHi BiJ paHW YTBOPIOIOTHCA HOBi IIaroHu, IO
3aKJIafaloThCcsa 31 cmasumx abo HOBuUX (adeer-
MuBHUX) OPYHBOK.

3anuTaHHA Ta 3aBOAHHA

1. Y icHytoTb 3aranbHi NPUUYMHK TOro, WO BiNbLUiCTb
XBOPO6 TBapWH BUKMMKaOTb G6akTepii, a GinblWicTb XBO-
pob6 pocnvH — rpubm? 2. AK NOAMHA HaBYUMNaCA BUKO-
PUCTOBYBaTW TOKCUHM, AAKI HaKonMuuyiloTb pocnnHm? 3. Yn
iCHYIOTb POCNVHM, 3axuleHi Bif NOifaHHA NOAMHOW?
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Tema 6. AganTauii

§ 37. 3HayeHHA eHAOKPVHHOI Ta HEpPBOBOI CUCTEM

ANA aganTauii B n1toaen i TBapuiH

0 Momipkyiie AKOTO BX.O,HHT]: mepenHs i 3a/2.[HH tiiac'rrcn. I‘ino?
TajaMyc i mepemgHA yacTKa rimodisza moB’aAsaHi

Yomy emouii MOXyTb BMMBaTU Ha ¢isionoriyuHi CHiJIBHOIO CHCTEMOI0 KPOBOHOCHUX CYIUH.
PyHKUT opraHizmy? Krnituau rimoramamyca MaioTh HOABiHHY
dyukrmio. Ilo-mepime, BOHM (PYHKIIIOHYIOTDH, SIK
» 3BUYANTHI HEPBOBIi KJIITUHY, IOCUJIAIOYY iHIITUM He-
Q 3rananre MpoHaM HEePBOBi iMITyJIbCH, a IIO-IPyre, BOHU 30aT-
« TOPMOHMU « EHAOKPWHHI 3an03n Hi cekperyBaTH 0i0JIOTiYHO aKTHUBHI DeYOBUHU.
« Porib Ge3yMOBHIX pedreKcis Komu wiaitTuam rinoraramyca CUpUIMAIOTh
y MiATPUMaHHI romeocTasy CUTHAJIY, 1110 HAAXOAATD i3 PI3HMX YaCTWH HEPBO-

BOI cHICTEeMU, BOHU Y BiIIOBiIb CEKPETYIOTh HEHPo-
NeNnTUuAN, AKi HaaXoAATh y rinogis. HeliponenTu-

[inoTanamo-rinogisapHnin KOMNIEKC I¥, IO BILIMBAIOTH HA KJITHHH II€PeJHBOI TOJIi

AK LEHTP yNpaBAiHHA afanTaulMHAMN rimodisa, HasWBAIOTLCA puULi3UHZ-PAKMOPAMU,
3MIHaMU a Ha KJITHHU 3aJHLOI JOJi — HeilpozopMOoHaAMU.
Ik BaMm yske Bimomo, yci ¢yHKIiI opramis- Ilig miero punismHr-paxToOpiB rimoranamy-
My XpebeTHHX TBaApUH PeryJlThCA HEPBOBOIO ca ImepelHA 4YacTKa rimodisa BuUAiAAE B KPOB
Ta eHJOKPUHHOIO cucrteMaMu. {14 mocATrHeHHA TOPMOHY, SKi DPeryimiTh €HIOKPUHHY (DYHK-
KOPHMCHOIO IJd OPTaHi3My IIPHUCTOCYBaJbLHOTO [il0 NapanUTONOAIOHMX 3aJI03, HAAHUDPHUKIB
pesyJIbTaTy IIi CHCTeMH B3a€MOJIiIOTH MiX CO- i migmuayHkoBoi 3anosu. Heliporopmonu rimo-
60r0. BubipkoBe 00’¢IHAHHS OKPEMUX CTPYKTYP rTajamMyca — aHTuAiypeTuuHuii ropmon (AIT)
opra”iamMy B I[LJIiCHY cucTeMy IJd BUKOHAHHS Ta OKCHUTOIMH — HaAXOAATH Yy 3aJHI0 YaCTKY
OyOb-IKOTO aKTy IIOBemiHKM abo (PYHKIII Ha- rimoisa, CEKPeTYyIOThCA HEe B KPOB i [AilOTh HA
3UBA€ETHCA (PYHKIIOHAIBLHOIO CHCTEMOIO. opraHu-MilIeHi 6es3nocepemHbo.
31arogkeHy B3a€EMOJi0 HEPBOBOI M eHAO- Takum uwmHOM, rimorajsamo-rimodizapua
KPUHHOI cucTeM 3abeaIeuye rirmorajgaMo-rinodgi- cucTeMa € IIPUKJIAJ0M TiCHOI B3a€MO/Iii HEPBOBO-
3apHa cucreMa. limorajaMyc € UacTHHOIO IPO- ro i ryMOpaIbHOTO CIOCO0IB peryaamnii GyHKIii
MiXKHOTO MOBKY i IOB’A3aHUI Maike 3 ycima opraniamy. HepBoBi immysbcu, 110 HaAXOAATH
Bigminamu ITHC. Bixg fioro ocHOBM BigXOAUTH i3 MOBKY, II€PeTBOPIOIOTHCA TillOTaJaMyCcoM Ha
MaJieHbKa CTPYKTypa — Trimodis, mo ckJaxy eHJOKPUHHI cTumyau (mar. 37.1).
Punisunr-¢gaxropu TopMmonH, 110 ceKpeTyIOTHCA Jis ropMoHiB mepegHBO1
rimorajsamyca rimogizom xoJi rimogiza
Comarosibepus i co- | Comarorpomniu (CTT) T'opmoH pocTy, cupuse pocTy TKaHUH
MaTOCTATHH
Koprukosridepuu AIPEeHOKOPTUKOTPOIIIH Crpusie CMHTe3Y i ceKpellii TopMOHiB KOpu HaZHUPKO-
(AKTT) Bux 3ay03. Cekpenia AKTI crumyntoeTsea cTpecom
Tuponibepun Tupeorpomin (TTT) Heo6xiguuit s cuHTe3y i ceKpellii TOpMOHIB IITUTO-
moxi6HOI 3a/1031
Tonamosibepunu: T'onagorponiru: dosiryJo- @DCT' y 40JI0BiKiB KOHTPOJIIOE cIepMaTOreHes, ¥ »KiHOK
doibepuH i Jr0Ti- crumyroiounii (PCTY) i mroTei- BiH HEOOXigHMIT AJIA PoCcTy OTIKYIIB A€UHUKA.
6epuH Higytouwnii (JII') ropmoHUI JIT' y 4oJI0BiKiB cupuse CUHTE3y TECTOCTEPOHY,
y "KiHOK — CHUHTe3y eCTPOTeHiB i mporecTepony
IIponakroniGepusn IIponakTun CTUMYJII0€ YTBOPEHHSA MOJIOKA TiCJId HAPOAKEeHH S
i mposakToCcTaTUH OATUHUA
Menanonibepun MenanoTrporiznu BinmoBimaroTs 3a mirmenTarito myipu

i MmesaHOCTATHUH
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PunisuHr-gaktopu ,/ lnotanamyc

(ni6epurHn, CTaTI/IHI/IQ
«Tponti» CymnaTMuHa
IORMOL F|n0d>|3 cncTema
3anosn MapacumnatnyHa

BHYTPILUHbLOT CHIEIEE]
cekpeii l
HianbHiCTb BHYTPIWHIX OpraHis

[opmoHu BHyTpilWHE cepepoBuLle opraHisamy

Peakuia TKaHMH Ha nNoapa3sHeHHA

Man. 37.1. linotanamo-rinodizapHa cuctema
3YMOBJIIOE CTPYKTYPHUI i GYHKLiOHaNIbHMI 3B'A30K
HepBOBOI 1 eHAOKPUHHOI CUCTEM

Pornb ropmoHiB y npncTocyBasnbHUX

peakuiax

IIix wac amamrarii opraHiaMy mO yMOB ce-
pemoBuUIlla BeJIWKY POJb Bimirpae ropmMoHaJbHA
peryiasiiia ooMiHy peuoBuH. 'OpPMOHU peryJIio-
I0Th aKTHUBHICTb KJIITUH OpraHiaMy, 3MiHIOOUU
mepebir ix mMeTabOJiUHMX peaxIiid.

SIK Bu B)Ke 3HaeTe, TOPMOHAJIBHUU CHUTHAJ
CIIpUUAMAEThCA KJITUHOIO IEeKiJbKOMAa CIIOCO-
6amu (mokyaaxHime nuB. §22). leaxi ropmoHu
B3a€MOJIIOTH i3 pellenTopaMy Ha MOBEPXHi KJri-
TUHU, i IXHIA CUTHAJ JaJIi mepelacTbCcsa 3a JOIo-
MOTOI0 BTOPUHHUX ITocepedHUKIiB. ledaKi ropmo-
HU TUQYHIYIOTH Yyepes IIJasMaTuuYHy MeMOpaHy,
B3a€EMO/IIIOTH i3 BHYTPiMIHBOKJIITUHHUMY PEIlell-
TOpaMu i MOTIiM mepeHOCAThCA B AAPO. SIK pe-
3yJIbTAT — Y KJITUHI 3MiHIOETHCA AKTUBHICTBH
yiKe cuHTe30BaHUX (hepMeHTiB a0 K peryJiioeTh-
cA TPAHCKPUOIis iX reHiB y aAxpi (man. 22.1).
TakuM YMHOM TOPMOHAQJBHUN CUTHAJ 3MiHIOE
mepebir meraboJMiYHMX peakIliii y KJiTuHi.

Hanpukiazn, AKI0 HeoOXigHO mocuauTu ¢i-
3WYHY aKTUBHICTH OpraHisMy, FOPMOHU IIOCH-
JIIOIOTH CUHTE3 CTPYKTYPHUX i (hepMeHTHUX 6i-
KiB. YHaCIiOK IIbOr0 30iJbINYyETHCA KiJIbKiCTh
KJITUHHUX CTPYKTYP, 3pocTae (GyHKI[iOHAJIbHA
AaKTUBHICTL KJITMHU, OpraHa, a 3HAYUTh, i Op-
ragiamy B mizomy. Kpim Toro, ropmoHu mocuirio-

0 KniouoBa iges

Yci dyHKUiT opraHiamy xpebeTHVX TBapuH peryJiio-
I0TbCA HEPBOBOIO Ta E€HAOKPUHHOIO CUCTEMaMW.
3narofkeHy B3aEMOfil0 HEPBOBOI N €HOOKPWUH-
HOI cucTem 3abesneuye rinotanamo-rinodizapHui
KOMMJIeKC.

Teva 6. Apantauii 333 S

IOTh eHepreTuuHui o0MiH, a caMe CTUMYJIIOIOTh
poOBIIelIeHHA KUPiB, INIiKoreHy i Mobirizaliio
TJIIOKO3MU.

Ponb ymoBHUMX pednekcis
Y MPUCTOCYBasIbHUX Mpouecax

HianbpHICTH HEPBOBOI CHCTEMH IIOJ0 IIPU-
CTOCYBAaHHA TBApUH i JIOAWMHU OO0 MiHJIUBHUX
YMOB cepeJloBHUIlla peaidyeTbcs uepes pediek-
cu. ¥ mporeci eBOJIIOIil BUHUKJIU 6e3YMOBHI
pepaerxcu — CHagKOBO 3aKpimyeHi peakiii, Aki
3AiMCHIOIOTH aJanTallilo OpraHisMy y BiAIIoBigb
Ha KOHKPETHI moapasHuKu (JOKJIaAHille IUuB.
§24). Ognax Habip 6e3yMOoBHUX pedJerciB 06-
Me)KeHUH i He MoKe 3a0e3meuyBaTH TPABUIL-
HY peakIlito abCOJIIOTHO Ha BCi IOAPas3sHUKMH,
0coOJIMBO Ha Ti, IO AilOTH y HeCTaHAAPTHUX
yMOBax.

IITBuaky peakmio Ha HaWpizHOMaHITHINTI
YMOBU y BUINWX TBapWH i JIOAWHU 3a6e3Ieuy-
I0Thb YMOBHI pepiexcu — iHAWBiAyanbHi, BU-
PoOJIeHI IPOTATOM KUTTA peakIlii Ha 3MiHU Ha-
BKOJIMIITHBOT'O CepeloBUINa. ¥ MOBHUU peduiekc
cIpuiiMae HeHTpaJbHUN 30BHIIIHINA IIOAPa3HUK
(HampuKJIag, CBITJIO JaMIIOYKM) AK IIPOBiCHUK
0e3yMOBHOT0 moJpasHmKa (moABa I:ki) i mimma-
IIITOBYE IOBEJNIHKY OPraHi3My IIii KOHKPETHY
curyallio (BUIiJIeHHS CIWHH).

YMoBHI pediercu 3a0e3Ieuy0Th OiJIbII
ynajie IPUCTOCYBAHHS OPraHi3My OO0 MiHJIMBUX
YMOB KUTTA. BOHU CIPUAIOTH HOIIYKY IKi 3a
3allaxoM, CBOEYACHOMY YHHUKaHHIO HeOe3meKwu,
opieHTalrii B uaci Ta mpoctopi. YMoBHO-pedIeK-
TOPHE BifmiJIeHHS CJAWHU i MIJIYHKOBOTO COKY Ha
BUIJIAZ, 3allaX, 4ac IIPpUIoOMy i3Ki CTBOpIOE Kpa-
IIi yMOBU JJIf IIepeTpaBJeHHA iKi me go Toro,
K BOHA IOTpAaIuja A0 opraHiamy. 30iJbIlTeHHA
JereHeBoi BEHTHJAINII mo mouaTKy poboTu, IO
CTUMYJIOETHCA BUTJIALOM OOCTAaHOBKH, y AKii
BimOyBaeThcs poboTa, CHpUse Kpalliii mpaiie-
3JaTHOCTI Imig yac M’sA30BOI AiAJBHOCTI.

e?JaI'IVITaHHFI Ta 3aBLAHHA

1. AK 06’'e€AHYIOTbCA WAAXN HEPBOBOI 1 EHAOKPUH-
Hoi perynauii GyHKUiA opraHismy? 2. KopucTytouncb
JaHUMW, HaBefeHUMK B Tabnuui, cknagitb cxemy npu-
CTOCyBaJIbHOI HEpPBOBO-TYMOpPAaNbHOI BiAMNOBIAI opra-
Hi3My nig vac crpecy. 3. loAcHiTb, Yomy y BuUNagKy
NyXJMH MPOMIPKHOMO MO3KY B JIIOAWHW PO3BMBAETHCA
riraHT3M (3aHagToO BMCOKIN 3picT) abo akpomeranis.
4. fki yMOBHi pednekcy, Wo AonomMaraTb YHUKHYTU
Hebe3nekn, maete came Bu?
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Tema 6. AganTauii

§ 38. AganTauii NIOANHN N TBapUH A0 »apwu 1 xonoay

0 [NomipkynTe

Yomy B xoniogHOMy KhimaTi 1P y TBapuH po3no-
AiNAETbCA PIBHOMIPHO Mif LWKiPOIO, a B »KapKoMmy
KnimaTi »1p 3anacaeTbcA NIOKasbHO, B OKPeMUX
yacTMHax Tina (AK-oT y BepOIoAiB, KypAYHUX
oBeLlb, 3eby)?

Q 3raganTe

o AKTUBHICTb depmeHTy
o CybCcTpat OnA eHepreTMYHoro obmiHy

ApanTauia nioguHY 4o »Kapu n xonogy

IIpucrocyBaHHA M0 XoJioAy — HAUOIJIBII
CKJIAAHUN BUJ KJIIMaTHUYHOI agamnTalrii JIOIMHN.
Apanramnii mo 'xapu B Hac BUpPOOJeHi Kpaiie,
Hi’X [0 X0JIORY, TOMY IO HANIi IPEeJKU KUJIU
B YMOBAaX TeILIOTO KJiMAaTy, i B IIpoIieci eBoJIio-
mii BimbyBasacsa amanrariis mo Temua. Ilepiia
peakIlis opraHiaMy Ha BILJIUB XOJIOAY CIIPAMOBA-
Ha Ha 3MeHUWeHHA menaosmpam. PediekTopHO
3BYIKYIOThCSA KPOBOHOCHI CyAWHHU INKipu, i Ie
3MeHITye TeraoBianavy. OKpimM 1[b0T0, KPOBOTOK
Iepepos3nOAiJIAEThCA M0 BHYTPIIIHIX oOpraxHis,
10 ZOIIOMAarae MifTPUMyBaTU IXHIO TEMIIEPATY-
py. Takosx opranism nocuiioe npodykuiro menaa
yepes3 IOCUJIeHHs o0MiHy peuoBuH. OCo6JIMBO
aKTUBYETbCSA KaTaboJsisM JimifgiB i ByrieBomis,
y mpomeci posmany SAKWUX BUAIIAETBCA Oararto
eHeprii. SIKIO TemIOBTPaTH HEe KOMIIEHCYIOTH-

Man. 38.1. Mponopuii Tina NIOANHN B Pi3HUX KNIMaTUYHMX
ymoBax: a — Adpuka, 6 — Anacka
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cd, TOYMHAETHCA MPeMMiHHA — MUMOBiJIbHE
CKOPOUYEHHS MiAIIKipHuX M’A3iB, eHeprisa sKoro
TIePETBOPIOETHCS HA TEILIO.

Mexanismu adanmayii 00 nepezpiéanHs
CIIpAMOBAaHi, HaBIaKu, Ha 30iJlbUleHHA MeEnJo-
giddaui 1 3HuMceHHs menaonpodyryii. Hacam-
mepe BigOyBaeThCcA POSITUPEHHA KPOBOHOCHUX
CYIUH IIIKipu, i yepes IIKipy opraHism Bimgmae
B HABKOJIMIITHE CEPEeIOBUIIEe HAMAJIUIIOK TeIla.
¥ Toi#t uac, K TeMIepaTypa cepemoBUIINA MiJ-
BUINYETHCA, e(PeKTUBHICTL IIBOTO MeXaHi3My
TeILIOBiAmaui 3HMMKYEThCA. SIKIITO TeMIlepary-
pa mepeBuinye +30°C, mpoBiZHUM cTae nomo-
sudinenns. Bojora, 110 BUIIAPOBYETHCS 3 II0O-
BEepXHi Tijla i AMXaJbHUX ILJISAXIiB, OXOJIOIKYE
opraxism.

YV nmropuHM, sika 0araTopas’oBO KOHTAKTYE
3 X0JI00M, BUPOOJIAIOThECA 00820MpPUBALi 3aXUC-
Hi mexanizmu. Hampuraan, y KUTeJiB miBHIU-
HUX PerioHiB IiABUINEHUN ra3000MiH, BUCOKUI
YMiCT X0oJiecTepuHY M KUPHUX KHUCJOT Y CUPO-
BATIIi KPOBi, CTOBINIEHNI IIAP MiAMIKipHOTO JKUPY.
IaTeHCUBHICTH OOMiHY PEUOBMH Yy HUX MiABUIITE-
Ho Ha 10-15% . B eckimociB 1e mepeBUIlleHHS
cranoBuTh 15—30% , Mo TOro X OCHOBHY Macy
iXHBOTO PAaIliOHY CTAHOBJATH OIJIKM W KUPH.

Mopdosoriunoio amanraiier g0 KJiMary
€ pisHa craTypa KOPiHHUX KUTEJIiB XOJOTHUX
i sxaprux micueBocreit (mas. 38.1). HoBri kiu-
MiBKU 30iJIBINYIOTH ILJIOINY IIOBEPXHi Tija, TOXK
301IbIIyeThCS TemaoBigmaua. Hesucokuii 3picr,
KOPOTKi KiHIIiBKM, PO3BHUHEHUU MIap IIiAMIKip-
HOTO KUY 3amo0iraoTh 3afiBUM TEIJIOBTPATaAM.

Kpim Toro, mmoam mpuCTOCOBYIOTHCA A0 XO-
JIOTHOTO ¥ KapKOro KJIiMaTy 3a paxyHOK 0CO00-
JWBOCTEH MMOBEAIHKU, OAATY, KOHCTPYKILI KUT-
Ja, XapuyBaHHA.

ApanTauii TBapuH o xonoay

dizuuyHa TEPMOPEryadlisd y TBapuH 3Oii-
CHIOETHCA 3aBASAKHN OCOOJMBUM AaHATOMIiUHUM
i mopdosoriuauM pucaM IXHBOI OyIOBH.

[li3HanTeca 6inbLue

JlioguHa nig yac CMNbHOI XXapu MOXe BUAINUTU A0
12 n noTy 3a AieHb, PO3CiloYn TENNO B AeCATb pasisB
Ginblue 3a HOpMY.



I'ycre xyTpo ccasBiiiB, mip’AHUI i TyXoBUH
MOKPUBU TijJla TTaxiB JO3BOJAIOTHL 306epiratu
HaABKOJIO Tijla IIPOIIIApPOK MOBIiTPA i 3MeHIIye
TemJIoBigmauy. ¥ TBapuH, IO MEIIKalTh Y XO-
JOOHUX KJIIMATUYHUX YMOBaX, PO3BUHEHUI Mif-
IMKipHUHN TPOIIAPOK KUPY, 00 KUP — TapHUi
TEILI0130JIATOP.

BaraTo TBapuH 34aTHi IiATPUMYyBaTH OIITU-
MaJIbHy TeMIIepaTypy Tijla 3a PaxyHOK pobo-
™1 M’ a3iB. Hampukiaazn, A:KmMeJsi posirpiBarorhb
TiJIO cHemiaJbHUMU M’ SI30BUMHU CKOPOUEHHIMH,
OI°KOJIM IIOCUJIEHHO MaxaloTh KpPHWJaMu, 1100
301JILIIIUTU TeMIepaTypy y Byaury. Take min-
TPUMaHHA TeMIIePaTypu MOoTpedye BeJIUKUX BU-
TpaT eHeprii, ToMy TBapWHU HOTPEOYIOTH 6iJIb-
m1oi KismbKocTi ixki. ¥ pasi Hecraui iKi BBUMKY
TAKUH TUI TEPMOPEryJaAmii HeBUTITHUI.

Hesaxi TBaprHM 3MMOI0 BUIAJAIOTh Y CILIAY-
Ky. Ilim yac conaaukm Bci ximiuwi mpormecu
B OpraHiaMi CIOBiJIBHIOIOTHCS i moTpeba B IxKi
3MEHIITYEThCH.

IcuyroTh i 6Gioximiumi aganrarii 10 HUBBKUX
Temueparyp. Hanpukiazn, moiikisorepMHi TBa-
PUHU NIPUCTOCOBaHI [0 MiATPMMAaHHA IIOCTiHAHO-
ro piBHS OoOMiHYy Hes3aJIe;KHO BiJ TeMIepaTypH.
ITe sabesmeuyeThbcs (epMeHTaMu, AKiI B pasi
3HU)KEHHSA TeMIlepaTypu 3MiHIOITH KoH(popMa-
miro, i peakuii BimOyBaloThca axkTusHimie. Ta-
KOK OIOHiI (DepMeHTH MOKYThb 3aMilllyBaTUCA iH-
UMY, 1[0 TPAIIOI0Th 32 HU3bKUX TEMIIEPATYP.
Taxi aganrarii moTpebyOTh uYacy, OCKiJIbKH
BimOyBaloOThLCA Ha PiBHI reHeTHWYHOI peryadlii:
IHAKTHUBYIOTLCS OOHI T'eHU If aKTUBYIOTHCA 1HIIII.

TBapuHU Kpalle BUTPUMYIOTH BIJIUB He-
TaTUBHUX TeMIepaTyp TOZi, KOJU B IXHBOMY
TiJIi MeHIIe Boau. Bo 3a HeraTMBHUX TeMIlepa-
TYyp BOJla IEePETBOPIOETHCA HA Jifl. ToOMy 3MMOIO
BiIHOCHUY yMiCT BOAM B Tiji IOWKiJIoOTepMHUX
TBApUH B3MEHINyeTbcA. [eAKi TBapmHU HaKO-
OUYYIOTh y OioJioTiuHUMX pigmHax aHmu@pu-
3Uu — PEYOBUHU, IO 3HUKYIOTH TeMIIePaTypy
3aMep3aHHA po3umHiB. Hampukian, y 6araTbox
OOJIAPHUX KOMaXxX y reMoJimM@i mysKe BUCOKUI
piBeHb IJIillepoJy, TOMy BOHU BUTPUMYIOTH TEM-

KntoyoBa iges

KnimaTnyHi aganTauii TBApuH i 0AVMHM CNPAMOBa-
Hi Ha perynsuilo Teniosigaayi n piBHA OCHOBHOIO
06MiHy. Ha BHYTPIlUIHbOKNITVHHOMY PiBHI aganTy-
I0TbCA BNIACTUBOCTI LUTOMIa3MyM N Temnepartyp-
HUI Aiana3oH aKTMBHOCTI pepMeHTiB.

Teva 6. Apantauii 333 S
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Man. 38.2. Awipkn cTpiMKo nepebiraloTb rapayvi NOBEPXHI,
3MEHLLYIOUN KOHTAKT i3 IpyHTOM

nepatypy Hmkue 3a —10°C. B apxTuunux pub
CIIOCTEPiraeThbcs BUCOKA KOHIIEHTPAIliA coJei
y Iaas3Mi KpOBi, IO TaKOK 3HIUIKYE TeMIlepa-
TYypy 3aMepl3aHH.

ApanTauisa TBapuH o neperpisy

EdekTrnBHUM MexaHiZBMOM 3HUKEHHSA TEeM-
IepaTypu Tijia € BUITAPDOBYBAHHA IIJIAXOM IIOTO-
BUIiJIEHHA ab0o Kpish BOJIOTI CaM30Bi 0GOJIOHKU
MOPOKHUHU POTa i BepXHiX AUXAJNIbHUX ILIAXiB.
Y cobaku BUIIAPOBYBAHHS 3MiMCHIOETHCS TiJIb-
KM uepe3 cJau30Bi 000yi0HKH pora. o Toro &
yacrora ioro guxaHusa carae 300-400 sguxis
Ha xBUJIMHY. Barato penTuiiil 3a KpUTUUYHUX
TeMIepaTyp BayKKO JUXAIOTh a00 TPUMAIOThH POT
BizkpuTuM. Baskosan, 10 JiTAalOTh y KapKy II0-
TONly, BUIALJIAIOTH 13 poTa KpaIrwiio PiAuHT, BUIAP
AKOI BUIAJIsI€ HAAJUIIOK TeILIa.

30isbIIeHHsA MOBEepXHiI Tijga 3abesmeuye
iHTeHCHUBHIIIY Bigmauyy Temyja B HABKOJUII-
He cepenoBuirie. SIK mpaBujo, IMOBEPXH:A Tija
Yy CCaBI[iB — MeENIKaHIiB JKapKUX perioHiB —
30iJIBITIYETHCA 3a PAXYHOK OiJBINT JOBTUX BYX,
XBOCTiB, KiHITiBOK.

¥ cusbHY Kapy TBapUMHM XOBAIOTHCSA B TiHIi,
HOpax, HiianHax. ¥ IMycTeldAX yAeHb desdKi Buau
ANTiPOK 1 3Mili 3apwBalOTHCA B MEHIN Harpiti
mapu micky (maiu. 38.2).

3anuTaHHA Ta 3aBOAHHA

1. Yomy Tennosiggaya 3 MOBepXHi WKipu NognHU
HeepeKTUBHA ANA Tepmoperynsuii 3a TemnepaTtypu Ha-
BKOJINLWHbOrO cepefoBuila Buwe 36°C? 2, Hackinbku
edeKkTMBHUM ana Tepmoperynauii 6yae noToBUAINEHHA
y Bonorux Tponikax? 3. Ak noan aganTyloTbCA OO XO-
NOJHOIO M »KapKoro KnimaTy 3a paxyHOK XapuyBaHHA?
4. [NoAcHITb, YoMy NOAN, NPUCTOCOBAHI A0 Pi3HUX KAi-
MaTUYHUX YMOB, MaloTb pPi3Hi mponopuii Tina? 5. lMo-
AyMaliTe, AK TBAPUHN MOXKYTb BUKOPMCTOBYBATU XXWUTNO
N NpUTYNOK ANA TepMoperynauii.
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Tema 6. AganTauii

§ 39. AganTauii NIOANHN N TBapUH A0 riNOKCil, TUCKY,

KOHUeHTpauil conen

0 [NomipkynTe

JliognHa moxe 3aTpMmaTti NoAMX MakCUMYM Ha Kifb-
Ka XBUIUH. A Kalanot nepebysatoTb Nig BOAO
JeKinbKka roauH. Ak im ue BaoaeTbca?

Q 3raganTe

« [iNOTOHiIUHE 1 rinepTOHiYHe cepenoBMLLe
* OCMOC, OCMOTUYHUI TUCK
» OyHKLiT remorniobiHy i miornobiHy

[prcTocyBaHHA A0 MNOKCIl Ta TUCKY
B YMOBaX BMCOKOTip'A

Y BucokoripHux paitioHax aTtmocdepa Pos-
pAIKeHa i BMicTy KMCHIO B IIOBiTPi HEIOCTaTHBO
IS HOPMAJILHOTO IUXaHHA. 34 TAKUX YMOB BU-
HUKAaE 2inokKcis.

Y pasi excmpernoi adanmauii mo rimokcii
301JIBITYIOTECA YacToTa I riinbuHa MOAUXY, II0-
CUJIIOETBCA CEPIEOUTTSA, POIIMIUPIOIOTHCA CYAH-
HU TOJIOBHOTO MO3KY I cepuda. Ilocummoerbes
e(peKTUBHICTL HMPOIleCiB eHepreTUYHOT0 OOMiHy,
0c00JUBO TIIiKO0Ii8y. CTUMYJTIOETHCS BUXiM epu-
TPOIUTIB i3 KPOB’AHUX HAemno (cene3iHKm).

SKI10 rinokcisa TpuBae OCUTH AOBTro, oOp-
MYIOThCS MeXaHisMu mpusanoi adanmauii.
Bin6yBaeTbcsa rimeprpodis JereHb i cepieBoro
M’s13a, 30iJBITYEThCA KiIbKiCTh aabBeOJ v Je-
reHaX. AKTUBYETHCA YTBOPEHHA €PUTPOIUTIB.
¥V riiTuHax 30ibITYETHCS YMCJIO MiTOXOHAPiH,

Y TKaHMHAX MigBUIYEThCA e(PeKTUBHICTL Me-
Taboaismy.

Y KopiHHMX MeITKaHI[iB Bucokorip’is IliBgen-
HOi AMmepuku i 'imanaiB HadABHI reHeTHYHI 3Mi-
HU MOJIEKYJIN I'eMOIJIOOiHY, AKKil fo0pe HAcCHUye
aprepianbHy KpoB KucHeM. Taka ajgamraiiis xa-
paKTepHa i A jroneii, i giaa teapuH (Mana. 39.1).

ApanTtauia go rinokcii B nipHatoumnx
TBapWH

EdextuBHi amanrarmii go HecTaui KHCHIO
dopmyOThCA B mImipHaioumx TBapuH. Tak, Mop-
CBbKi 3Mii MOXKYTh IepedyBaTu Iig Bogoi 2,5 ro-
IWHU, MOPCHKi uepemaxu — 6 rogms, KarraJo-
™ — g0 2 roguu (mana. 39.2).

ITipuatoui TBapuHU MaIOTh 30iIbIITeHMIT 00’ €M
JIeTeHb i BHCOKWI BMiCT IreMOIJIOOiHY B KPOBi.
VYwMmicT mioryiobiny B M’sA3axX IipHAOUMX CCABI[iB
y 4 pasu 6inbiuii 3a HazeMHUX TBapuH. Ilix yac
3aHYPEHHS YacTOTa CEePIeBUX CKOPOUeHb 3HMIKe-
Ha, KPOBOTOK YHOBiJIbHEHWI i mepeposmomiie-
HUH Tak, 1110 HacaMmImepea KPoB’io 3a0e3meuyeTn-
cdA rooBHUI M030K. OKpiM TOro, KHMCEHb AyKe
3a0IAKYEThCA. HacTuHA KJITUH MOXKe TUM-
YacoBO MEPEXOAUTH 0 aHaepoOHOIro TJIiKOJIi3y.

MpucTocyBaHHA BOAHUX TBAPUH
[0 eKCTPEMANbHUX FNOMH

3i 36iabIIeHHAM TJIUOMHYU y BOLOMMAaX 3HU-
JKYIOTBCA KOHIIEHTpaIlisad iKi i BMicT KucHIO.
Ha Benuxkux rambuHax HeMae COHAYHOTO CBiTaa,
HU3bKA TeMIlepaTypa i BesmuyesHuil Tuck. Bimo-

Man. 39.1. Y nam i3 Bucokorip’a liBaeHHOT AMepukn Ha-
CMYEHICTb apTepiasibHOI KPOBi KUCHEM HaBiTb Ha BUCOTI Mo-
Hag 3000 m 3anMwa€eTbca BULLOK 3a 92%
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Man. 39.2. Kawanotn 3gaTHi 3ynUHATU NOAUX Ha 2 rOAvHN,
3aHypIOYNCb Ha rMubrHy noHag 1000 m



MO, IO IIiJ uac 30iJIbIIIeHHA MVINOMHY Ha KOMKHI
10 M Tuck 36inbiryeTheda Ha 1 armochepy. To6-
TO JKUBi icTOTH, ITI0 JKUBYTH Ha I'NIMOWMHI OKeaHmy
mo 10 000 M, 3a3HaAOThL HAA3BUYAKNHOIO THUCKY.
B ycix rimbokoBomgHUX pub cIabKO PO3BU-
HeHi KicTAK i MyckyJatypa. 3aBIAKN TPOHUK-
HOCTiI TKaHMH M’ d3W M KiCTKU I'IMOOKOBOZHUX
pub mpocoueHi BOJOI Tak, 1[0 puba Biguysae
ONHAKOBUM THCK i 3cepeamuu, i 330BHiI. Yum
raubIiie cepemoBHUIlle iCHYBAHHSA, THUM OLJIBII
JKeJIemogiOHUM € Tijo pub i MEHIIOI0 YacTKa
KicTKOBOI cTpyKTypu. Taki xapakrTepucru-
KU POOJIATHL MEIIKAHIIIB TJIMOMH MNOBiIBHUMU
# MeHIN PyXJWBUMU TMOPiBHAHO 3 pmbamMu, AKi
JKUBYTDH MOOJM3y IIOBEPXHi BOIU.
I'nmuboxoBogHUM pubaM MpUTAMaHHUN CBOE-
pimHUIT GasaHC MeTa0OJiUYHMX peakIiii. ¥ HUX
BimOyBaroTheA Taki OioximiumHi peakiii, y AKux
00’eM IIPOAYKTIB MeHIIHI 3a 00’€M CyOCTpaTiB.
Amxe peakiIiii, III0 COPUUYUHIOITH 301JIBLIITEHHS
00’emy, OYAYTH TaJbMyBaTHUCA THUCKOM.
BigcyTHicTh COHAYHOTO CBiTJIa HA TJIMOWHI Po-
0uThb GOTOCHUHTE3 HEMOMKJIUBUM, TOMY I:KEpPejoM
eHeprii asa ranboKoBOAHUX pub € opraHika, AKa
OIlyCKaeTheA 3Bepxy. MisepHi samacu ki — mmpu-
YpHA MaJUX PO3MipiB TIMOOKOBOAHUX TBApPWH.
BaratrboM TIMOOKOBOJHUM MEMIKAHI[AM
BJacTuBa OiosromiHecIieHIisgA. 3a JOIIOMOIOIO
CBiTJIa BOHU ITYKAIOTh KOPM, CILJIKYIOThCA, Bij-
BOJIIKAIOTh XUIKAKiB.

36epekeHHs BOLHO-CONbOBOro
romeoctasy

TimoToniune cepemoBumie. OCKiTbKM KOHIIEH-
Tparisa coseil y mpicHIA BoAal HMIKUA, Hi¥K y KJIi-
TUHAX, BOAA HAAXOAUTH B OPraHi3sM IPiCHOBOIHUX
riZgpob6ioHTiB OCMOTHYHUM IIIJISAXOM. B OZHOKJII-
TUHHUX TBApPUH IIel Ipollec BigOyBaeThCcsa uepes
TIOBEPXHIO KJITUHU, Y 0araTOKJITUHHUX — Yepes
30pa ¥ cau30BY OOOJIOHKY TPaBHOTO TPAaKTy.

106 BuayuMTM 3a¥iBy BOAY U IIiATPUMATH
Ha MOTPiOHOMY PiBHI OCMOTWYHWHA THUCK, Oopra-
Hi3M aKTWBHO BUBOJUTH HAJJIUIIOK BOIW Yepes

KntoyoBa iges

JoBroyacHi agantauii go rinokcii ¢opmytoTbca
B MeLKaHLUiB BMCOKOFipHMX PavoHIB i nipHalo-
ymx TBapUH. Ha 3HaYHMX BOAHWX MMOMHAX XUBI
iCTOTK afanTyloTbCA A0 BUCOKOrO TUCKY, XONoAy,
TempsBu. MNpicHOBOAHI N MOPCbKI MeluKaHLi no-
pi3HOMY MiATPUMYIOTb BOAHO-CONbOBUIA HGanaHC.

Teva 6. Apantauii 333 S

CKOpOUYYBaJIbHI BaKyoJi (y HadmpocTimux) abo
yepe3 OPYHBKHM y cKJani ceui. Aje pasom i3
ceuelo 3 OpPraHi3My BUBOAATHCS i HEOOXimHI s
SKUTTENIAIBHOCTL COJIi.

IIi BTpaTu coJseil HEOOXiZHO KOMIIEHCYBATH.
IIpicHOBOAHI TBapuHU pPOOGJATH Iie, 3aKaUyIio-
Yy pisHi WOHUM 3 HABKOJUIIHLOTO CepefoBUIITA
Kpi3b IMoBepxHIO Tija i 3s6ep. Ileit mporec Bix-
OyBaeThCcA K AKTHUBHUM TPAHCIOPT — WIPOTHU
rpagieHTa KOHIIEHTpAIIii.

l'ineproHiuHe cepemoBuine. 3aBJaHHA OCMO-
peryisiiii B MOPCbKOMY CEpPEeIOBUIIi 3BOPOTHE:
Yy MOpi KOHIIEHTpAaIlid coJjieil BUIlla, YUM B Op-
ramismi. ¥ pesayabTaTi ocMocy BOJa 3aJIHIIIAE
KJITHHU i OpraHisM Bech Yac 3HEBOJHIOETHCH.

Tomy MOpPCBKi puOu HOCTiHiHO II’IOTH BOAY,
ajie i1 OIepPKYIOTh HAAJUIIIOK COJIeH, AKUI BUBO-
IUTHCS Uepes 3A0pa, HUPKU (i3 ceueio), KUIIIeU-
HUK. ¥ HUPKOBUX KaHAJBIAX MOPCHKUX KicT-
KOoBUX pub peabcoplllisi MOHIB Iy:Ke 3HUIKEHA,
a 3BOPOTHE BCMOKTYBAaHHA BOAU 3 NEPBUHHOI
ceui BimOyBaeTbCcs BKpall iHTEHCHBHO.

MNpakTMyHa poboTa

MogpenioBaHHA apganTauiliHUX 3MiH B opraHi3mi
noavHn (a6o TBapuH) nNpu 3miHi ymoB (cneka,
xonopg, nigniom B ropu)

1. Po3rnsaHbTe rpadik, Ha AKOMY NOKa3aHa KinbKicTb
epuTpoLmnTiB (MJIH) Ta KOHLeHTpaLii reMmornobi-
Hy (%) B ntogen, AKi MOCTINHO »KMBYTb Ha Pi3HMX
BMCOTaXx.

2. Bu3HauTe, Ha cKinbKu BiAcoOTKiB 36inblUaTbCca 06U-
[Ba MOKa3HVKM, AKLLO JT0ANHA, KOTPa MELLIKAE Ha
BMcoTi 0 M Hag piBHEM MOp#A, MOTPaNUTb HAAOBIO
Ha BucoTy 2200m i 3800m Hag piBHEM mops.

3. 3p06iTb BUCHOBKM MPO MPUUYUHA CMOCTEPEXY-

BaHUX 3MiH.
I
< 140 s 7 Eputpoumntn
12014 = 6 femorno6iH
O s
o =0
21004 8 5
g S
@ 801 & 471777030 3600 4850

846 2200 3800 C/COTAM

3anuTaHHA Ta 3aBAaHHSA

1. Yomy B ymMoBax FiMOKCii 36inbLIyeTbCA KinbKicTb
MITOXOHAPIN Y KniTnHax? 2. Yomy rnmbokoBoaHi pubm rv-
HYTb, AKLIO HaMaraTuca MigHATKM ix Ha nosepxHto? 3. lo-
ACHITb, YOMY MOPCbKi pUbK He MOXYTb »KUTWU B pivKax.
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Tema 6. AganTauii

§ 40. ApanTauii TBApUH A0 YMOB Xap4yBaHHA

0 [NomipkynTe

Konun KopoBa «Kye XyiKy», WO Hacrnpasgi Bifodysa-
€TbCA B ii opraHi3mi?

Q 3raganTe

o TpaBHWI TPaKT, aneHANKC
o CMMOGIOTUYHI MIKpPOOPraHi3amMn KuLeYHMKa

o XvXaku 11 mapasntu
» QinbTpauia Ak cnoci6 xapyyBaHHsA

Y BuUBUEHHiIi XapuoBUX B3aB’sI3KiB po3pis-
HAIOTH egpu@aciio — XapuyBaHHA PiSHOMAaHIT-
HOIO i’Kei0 (POCIMHHOIO I TBAPWUHHOIO), CMEHOo-
¢daczito — XapuyBaHHSA OIHOPiAHOIO IiXKelo,
MOHO(aAzil0 — XapuyBaHHA OJHUM BUIOM iXKi,
noJsigaziio — XapuyBaHHA PiBHOMAaHITHOIO 17Ke€I0
(BceigHicTh), 300¢aczito it imogazir.

PocnunHoigHi TBapuHn — ¢itodarn

Y Oaratbox @imogaczie eBosouiitHO chop-
MyBaBCA TPU3YyUYUII THUII POTOBOTO amapary
M pisHOTO pPOAY IIPUCTOCYBAHHA OO IIOJPiOHEH-
HA, TIepeTupaHud :Ki. ¥ pisHuUX poCImHOITHMX
CCaBI[iB — IIe 3y0HAa CHCTeMa I'PU3ydO0ro THUILY a0o
3yOHUII amapar, IIMo IepeTupac i’ky, y Komax —
Ile poTroBuil amapart, 1o rpuse. lledKi TBapuHU
IIPUCTOCOBAHI 0 XapuyBaHHA COKOM POCJUH abo
HEeKTapoMm KBiTOK. PoToBmii amapar y Takux BuU-
IiB chopMOBAHUM y BUTJISAAI TPYOOUKM, 34 IOIO-
MOT0I0 SIKOI BCMOKTYETBHCSA pigka ixka.

IIpucrocyBanHs 00 XapuyBaHHS POCIUHAMU
BUABJAIOTECA 11 Ha (isziosoriunomy piBHi. Oco06-
JIBO BUPaKeHi BOHU y TBAPWH, AKi XapUyIOTbCA
rpyoMMu TKAaHWHAMM POCJUH, IO MiCTATHL Be-
JIUKY KiJTbKicTh KJIiTKOBUHU. [JIA PO3IENIeHH S
KJITKOBMHU HeOOXimumii (pepMeHT IIeJIIr0JIasa,
AKOTO HEMa€ B XOpAoBUX. B oprauismi 6insIroc-
Ti TBAapUHHUX PO3IIEIJEeHHA KJIITKOBUHU 3Iili-
CHIOETLCA CHUMOiOTMUYHMMU OaKTepiaMu u me-
AKVMHU HAUOPOCTIMINMU B KUIIEYHUKY.

Ha mepepo6iii KJIiTKOBUMHU cIelliajisoBami
JKYHWHI KOINTHI, MIJIYHOK SKHUX MAa€ CKJIAAHY Oy-
JIOBy. ¥ mepiiomy Bigmini — pyo6yi — pocamHHA
iKa 3as3Hae BIJIUBY (PEepMEHTIiB CUMOiOTHUHHMX
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Oakrepiit i Haitmpocrimux. [ToTim i3xa moTpartiae
B CiTKy, 3BiIKM Bigpuraerbcs U yapyre Iepe-
JKOBYETBCA. ¥ HACTYIIHOMY Bigminmi — KHuUMc-
ui — ixa mMexaHiuHO moapibHIOETHCA. B ocram-
HBOMY BiZiJIi IMIJIYHKA — cuyyzy — iXKa 3a3Hae
Iil MITYHKOBOTO COKY ¥ [Jaji IepeMiIyeTbCs
B KUIIeYHUK. PocJuHHA 1Ka PO3IIEIII0ETHCA
HabaraTo IMOBiJbHIiIlle, Hi’K TBapuWHHA, TOMY
B POCJUWHOITHUX XPeOeTHUX AOBKUHA ILIYHKO-
BO-KHIITKOBOTO TpaKTy B 6—10 pasiB Ginbima 3a
IOBXKUHY Tija.

B iHmmumx ccaBIiB OCHOBHUM MicIleM Iepe-
POOKM KJIITKOBUHU € TOBCTA KHUIIKAa, 0CODJIMBO
ii cainmit Bupict — anendukc. XimiuHo 11i Ipo-
mecu momiOHiI mo mpolieciB TpaBJeHHA B pyOIi.

IlepeTpaBaioBaHHA KJIITKOBMHM 3a yYacTi
OaxTepili i HallmpocTimWX MOIMpPeHe I cepeq
0e3xpebeTHUX TBApWH. Y TEPMiTiB, HAIPUKJIAT,
A QYHKIIA 3MiACHIOETHCA 3a MTOIOMOI0OI0 Hali-
OpOCTimuX (IKTYTUKOBUX) i OaxkTepiii.

TBapuHuK, WO NOIAAITb IHWKX
TBapVH, — 300¢aru

3o0o¢hazu MaioTh crienudivHi TprcTOCYBaHHSA
IO 0CcOGIMBOCTeHl XapuyBaHHA. IXHill poToBMii
arapaT 4acTO IPUCTOCOBAHUN 0 3aXOILIIOBAHHSA
¥ yrpuMaHHA KepTBu (Ma. 40.1). B akTuBHUX
XM)KaKiB IysKe PO3BHMHEHI HEpBOBa CHUCTEMA,
opraHu pyxy # opranu uyTTiB. TpaBHUH TpaxT
KOpoTIu#, HixK y GiTodaris.

V¥ pasi xapuyBaHHsA TBapuHAMHU, SIKi MaiTb
OIiabHI 3aXMCHI IMOKPUBH, (HOPMYIOTHCA IIPHU-
CTOCYBaHHA IJya ixX pyinyBaHHa. Hanpuxian,
XUKI MOJIOCKM, AKi XapuyoThCA HPEICTABHU-
KaMM TOTO CaMOTO THUMY, «IIPOCBEPIJIIOIOTh» IXHi
PAaKOBUHU 3a [JOIOMOIOI0 KOHIIEHTPOBAHUX Mi-
HepaJbHUX KIUCJIOT, II0 BUPOOJIAIOTE CIIeliaJ b Hi

[lisHanTeca 6inblue

Y kopiB maco 550-650 Kr WAyHOK BaxuTb 75—
125 Kr. PybeLb KOpiB ABA€ COO0I0 M'A30BUIA MILLOK,
06’em Akoro gocdArae 200 5.

KuweyHuk niogvHu Ma€ 6nmM3bKo 7 M 3aBLAOXKW.
Y TpaBoigHOI KO3U abo BiBUi OAWH NMLE TOHKWUNA
KNLLIEYHMK 3aBAOBXKN MoHag 20 M. Y KillKn JOBXWHA
KNWeYHnKa — o 2 M.

O6’eM aneHanKca B KOHS — 6n113bko 35 1.
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Man. 40.1. 3y6u aKkyn, KUTOBWI BYC, iKna Xmxaka, pi3ui rpusyHa

sasos3u. CrerianmizoBaHi 3y6u cKaTiB («TepTKa»)
PO3YaBIIOIOTh HAHIIMPHU TOJKOMIKipUX 1 paKoBu-
HU MOJIOCKiB.

Ha disionoriunomy pisui agamrarrii soogaris
BUSABJIAIOTECA y crnenudivyrocti mil depmeHTIB,
«HaJAIITOBAaHUX » Ha IIEPEeTPaBJIIOBAHHA 12Ki TBa-
PUHHOIO NOXOM:KeHHA. Hampuknazn, y medarux
KOMaxOiJHMX CCaBIiB i nmTaxiB, amdibiit, penTu-
Jifi i B JeAKUX BOSHUX XPEOETHUX y ILIVHKY €
depMeHT XiTMHa3a, IO TiApoJisye XiTWH.

3ybnm

Ilyku, genbdinwm, xabu i 6GaraTo iHITHUX
TBapMH BUKOPHCTOBYIOTHL 3yOM TiJIBLKH AJIA 3a-
XOILIEHHA ¥ yTpUMAaHHS 3400Mui, a He mua ii
nmoApiOHeHHsA. AKyJsiu U mipaHbl rocrpumm 3y-
0aMM PO3PUBAIOTH JKEPTBY.

Haiticknaguimuii 3y6HHiT amapaT MaiOTb
ccaBui. IxHi 3y6m audepenmiiioBani sa dop-
MO0 i mpusHaueHHaM. Pismi mpusHaueni s
3aXOIJIEHHS M MepBUHHOI 00poOKM i:Ki. Ikia €
3HAPALIAM 3axucTy abo Hamany. IlepegkopinHi
¥ KyTHi 3yOu MOTPiOHI AJIA 0CTaTOUHOTO MOAPio-
HEeHHS U mepeTWpaHHA iXKi.

dopmy # PO3BUTOK PisHUX THUIIIB 3y0iB
BHU3HAYa€ XapaKTep xapuyBaHHd. Hampukiaan,
y XMUXKaKiB Kpallle po3BUHEHI iKJia, y POCJAUHO-
iTHUX — KYTHi 3yOou. ¥ TrpusyHiB GinbIi pisii,
SKi cTOUyIOThCA # mocTiiiHO pocTyTh (Masi. 40.1).

XapuyBaHHA NapasuTis

Y mapasuTHuyHHEI CcHOCi6 XapuyroThCca me-
AKi mporucTty (MAaIAPiMHUN HIasMOXili, OU3eH-

KntoyoBa ifes

ApanTauii 4O YMOB xap4yyBaHHA MOB'A3aHi 3 Mop-
donorieto Tina 1 disionorivHumn nNpouecamu.

Tepiifina ameba), 6akTepii (nudrepiiina maaTuyka,
XoJepHUii BiOpioH, cTadimokoku), 6e3xpedeTHi
TBapuMHU (CUCYHU, CTPiUYKOBi 4uepBU, acKapupu,
KPOBOCHUCHI KoMaxmu).

EnmomapasuTu BUKOPHUCTOBYIOTHL B 13Ky pe-
YOBUHU, JIETKOJOCTYIHI AJIA 3aCBOEHHA 1 AKi He
oTpPedyIOTH CKJIASHOI0 TPaBJIeHH: (KPOB, HAIiB-
mepeTpaBIeHU# yMiCT TPaBHOTO TPaAKTy, M’ AKi
TKAaHWHW); BOHU IIOTJIMHAIOTH IMOMKUBHI pigmHM
IMOBEpPXHeIo Tija (CThOKKOBI uepBu) a00 BCMOK-
TYIOTH Yepe3 POTOBUI OTBip (ackapuzia, CUCYHU).

ITapasuTu, 110 XapuyOThbcad KpoB’io (uie-
HUCTOHOTI, II’ABKM, KajKaHWu), MAOTbh KOJIOUYO-
CHUCHUII pOTOBUII amapar. Y CeKpeTi CIMHHUX
3aJI03 Yy HUX YTPUMYIOTHCSA AHTUKOATYJAHTH,
IITI0 TEePeIIKOoIKaI0Th 3CiTaHHIO KPOBIi.

QinbTpauin

BaraTo riapo6ioHTiB XapuyoOThCS IIIAXOM
pinvmpauii. e BigmigxyBanua abo ocayKeHHS
3aBUCIUX Y BOJAI OPraHiuHMX YACTOK i APiOGHMX
oprauismiB. Takuit cmoci6 xapuyBaHHA Xapak-
TEePHUHN AJA IIJIaCTUHYACTO3A0POBUX MOJIIOCKIB,
CUOAYNX TOJNIKOINKIpUX, acHumiii, BycaTuxX KHu-
TiB. J|BOCTYJIKOBI MOJIIOCKHM, MOPCBHKi KoJyni
BIAIiMKYIOTH 12Ky 3a MOIOMOTIOI0 BiiioK abo Iie-
TUHONOAIOHUX BYCUKiB. ¥ BycaTHX KHUTIB IO
(GYHKIIII0O BUKOHYIOTh POTOBi IJIACTMHU — KU-
ToBUuil Byc (Maj. 40.1). HaGpasmu B por BOAM,
KHUT OPOIiKye ii uepes mjaacTUHU, a IIOTIM 3a-
KOBTY€E B3acCTPAIIMX MiK HUMH JIPiOHUX paxo-
MogiOHUX.

3anuTaHHA Ta 3aBAaHHSA

1. Yomy TBaprHU-diToparn MaioTb MEHLL PO3BUHEHY
MYCKynaTypy " MeHW pyxauBi, HiXX TBapuHU-300darn?
2, K 3a KiCTKOBMMUW peLUTKaMMN BUKOMHUX CCaBLiB MOX-
Ha BU3HAUYUTKM, YMM BOHW XapuyBanuca?
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Tema 6. AganTauii

§ 41. o60Bi Ta ce30HHiI aganTauii TBapunH

0 [omipkymTe

Yomy peaki TBapvHU BnafaloTb
y NiTHIO CNnauky?

Q 3raganTe

» bioputmmn
o Cnayka

[loboBi apanTau,ii

Ho6oBi amanrTamii TBapuH moB’s3aHi 3 0io-
JIOTIYHUMUW PUTMaMM, TKi BiATIOBiAI0OTH IPUPOJI-
HOMY 24-TOAMHHOMY IMKJY 3MiHM OHA ¥ HOUi.
ITe Tak 3BaHi yupradni pummu. Maiizxe Bci TBa-
PYHU IPUCTOCOBYIOTH M0 HUX CBOIi (hisiosoriuni
I TOBEeOiHKOBI IIpoIiecu.

I3 moGoBuMu GiopuTMamMu IOB’sI3aHO OaraTo
(diziosoriuvnux MOKasHUKIB (IyJIbC, apTepiaTbHUH
THUCK, TeMIIepaTypa Tija, PiBeHb TOPMOHIB ¥ KPo-
Bi TOIO), Big AKMX 3aJIe;KUTh aKTUBHICTH opra-
Hismy. IIporarom mobu BimOyBarOThCA IMUKJIIUHI
KOJINBaHHA iHTEHCUBHOCTI pidHUX (hidioJoriuHUX
nporieciB oprauismy. J[0060Bi OGiopuTMy 3HAUHO
BUPa’KEHi y TBaApWH i JIOAWHU: Yac aKTUBHOIL [i-
SAJBHOCTI I BiITOYMHKY B Pi3HUX BUJiB 3MiHIOETh-
ca mo-pisHomy. IIpukiamoM IUPKAZHOTO PUTMY
Yy TBapuWH € IIUKJ COH — HecmaHHA. [leHHi TBa-
puHU I00yBalOTh 13Ky BJ€Hb, IJIA HiuHUX (COBH,
Ka'KaHM) Tepio] HeCIaHHA HACTa€ 3 TEMPABOIO.

Ce30HHi aganTauil

Cesonni 6GiopuTMu 0co0JMBO BUpaKeHi
y TBapWH i POCJUH, IO MEIIKAKTh y PerioHax
31 3HAYHMMU CE30HHUMMMU 3MiHaMu KJimary.
3 mopamMu POKY IIOB’s3aHi PUTMHU PO3MHOKEHHS
TBapWH Ta IxX Mirpaiiiii (Hacammepes meperiTHuX
nraxiB), HacTaHHA (PEHOJOTiUHUX (a3 POIBUTKY
pocauH (UBiTiHHS, IJOZOHOCIHHS, CKUAAHHS
JUCTKiB Ha 3UMY).

TeapwHU, M0 B3aJUMIAIOTHCA 3UMYyBaTHU
B YMOBAX XOJIOAHOTO KJIiMaTy, pearyioTh Ha 3Mi-
HU TeMIIepaTypH IIiABUIIEHHAM CTYIIEHS TeIJIO-
igouarii Tima (man. 41.1). Tak, TemmoizonsaItii-
HaA 3[JaTHICTh 3MMOBOI «IIIyOM» Oyporo BemMemst
Ha 93 % BHINA 3a JiTHIO.
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Man. 41.1. 3umoBe xyTpo puci Ta 3anua

ITpucrocyBaHHSA 10 CE30HHUX B3MiH YMOB
XapuyBaHHS 3BOAATHCA IEPEBAYKHO O 3MiHU
KOpMiB 3a ce30HAMU DPOKY, OO0 3MiHM MicIb
i cmoco6iB momyky ixki, samacaHHS KOPMiB.

30KpeMa, B 6araThox IITaxXiB y mporieci eBo-
Jomii copmyBasmaca ce3oHHA 3MiHa KOPMIB,
TOOTO Tepexis Ha XapyyBaHHSA TUMHU KOPMaMWu,
AKi HanOinabpmI pscHi abo JOCTymHI B NeBHUM
ce30H POKy. Hampuriaaz, BeIUKUHA CTPOKATHI
IATeN YIITKY XapuyyeThcA TepPeBaKHO KoMa-
XaMu, a BoceHH ab0 B3UMKY MaiiyKe IOBHIiCTIO
MepexoauTh HA POCJAWHHI KOPpMH — HaCiHHA
XBOMHUX JepeB, ropixu I KOJYHdi.

BinpmicTts BuAiB, 3maTHUX 3MiHIOBATH
CKJIaJ KOPMiB, Belle ocijinii i HammiBoCiJu# CIo-
ci06 KuTTa abo 3AilicHIOE HemajeKi ImepeaboTHu
B MeXXKax TUX CaMHUX IITHPOT.

3MMoBa cnisiuKa Ta 3auineHiHHA

y TBapuH

Cniaguyka — cTaH 3alileHimHd, abo «Iiu-
0OKOr'o CHY», 3 iCTOTHUM 3HM)KEHHAM TeMIlepa-
Typu Tijia ¥ iHTEHCUBHOCTI BCix (hisiosoriuHmx
mporiecis.



Man. 41.2. xaKk y cTaHi 3IMOBOI ClINAYKN

Coasguka MoOKe OyTH Ce30HHO. JliTHa
CILIAYKa, abo ecmusauyis, MOB’sdA3aHA i3 ce30H-
HUM gedimurom Bogu. Haiibinsin BizoMa 3mmMoBa
CIJIAYKA, abo zibepHauis, 10 TpUBa€ Bim oce-
Hi 70 BecHU. ¥ BHUJIB, IO BIAJAIOTh Y 3UMOBY
CILIAYKY, TeMIepaTypa Tijla 3a3BUYall 3HUIKY-
erbea HmKue 10°C. IHTeHCcHMBHiCTL MeTabOJIi3-
My BHMMKYETbCA NMPUOAM3HO A0 5% Bim piBHS
OCHOBHOTO 00MiHYy. ¥ 3MMOBY CILIAYKY BIIaja-
IOTh TepeBakKHO HeBeJUWKi ccaBii (iXHA Maca
He mepeBumniye 10 Kr, a B OiJbIIOCTI BUIIAAKIB
cragoBuTh Big 10 r mo 1 kr) (mama. 41.2).

3anineHiHHA — cTaH PiBKOT0 3HUKEHHIA
JKUTTEBOI aKTHUBHOCTi, IO HAcTae B MOIMKiJjo-
TePMHUX TBapuWH 3a HecTadi Bojoru (JiTHE 3a-
mineHiHHA) ab0 B pasi BHMIKEHHA TeMIlepaTypu
HaABKOJHIITHLOTO CepPegoBUINa (3MMOBe 3aIlime-
HiHHA).

3allineHiHHA BJIacTUBe, HAIPUKJIAL, IIPOTOII-
TepaM — JBOAUWIITHUM puOaM i3 mepecuxaruymx
BomoiiMm Tpomiunoi Adpuxu. Ileii mpoiecc mae
Ce30HHUU XapaKTep. BoHM MOYMHAIOTH TOTyBa-
THCSA A0 CIIAYKY 3 HACTAHHAM IIOCYIILJIMBOTO Ce-
30HY II Yy Mipy BUCUXAHHS TUMYaCOBUX BOJOMM.
IIpoTonTep mpPOBOAMTL y CTaHiI 3allileHiHHA
6—9 wmicsAliB, y mepiogu CUIBHUX IIOCYX — IIe
IoBIle. ¥ MPUPOAHUX yMOBaxX IIPOTONITED BU-
XOAUTHL i3 3allilleHiHHA 3 HAaCTAaHHAM HIepiomy
IOIIiB, KOJIM BOJOMMM HAIIOBHIOIOTHCS BOOIO.

0 KnioyoBga igen

J[lo6oBi  ce30HHi apanTauii TBapWH CniBBigHO-
cATbCA 3 GionoriyHMMKM pyUTMamK, siKi Bignosiga-
10Tb OGOBOMY 1 PiUHOMY MPUPOAHUM LMKNaM.
3 poboBMMHU 1A PiYHUMKM BiopUTMaMK NoB'A3aHI di-
3i0/10riYHi NOKA3HMKN 1 NoBeiHKOBI 0COOMBOCTI.

Teva 6. Apantauii 333 S

Man. 41.3. [uki rycn nig yac mirpauii

Ce30HHi mirpauii

Mirpamigs — mpuUCTOCYBaHHA OO A0OOBUX
a00 Ce30HHUX 3MiH TeMIlepaTypu i iHIIUX Hpu-
pomHUX (paxTopiB (HAABHICTHL KOPMY, BiIKpPUTOL
BOJU TOIIIO).

IIpukmamom moGoBoi Mirpairii € ce3oHHi me-
peMiieHHa MiKPOCKOIIIYHUX TBAapUH i3 TJINOMH-
HOI YacTHMHU O3ep Ha MiJKOBOAIsA, IIOB’sA3aHi
3i 3MiHaMu TeMIepaTypu BOIWU.

SckpaBuM IPUKIALOM CEe30HHUX Mirparin
e nepeavomu nmaxie (Mman. 41.3). IlepemiThi
nTaxu 341MCHIOITH PeryJjasapHi ce30HHI mepeMi-
IIeHHA MiK MicIaMu THi3AyBaHHS @ MicoAMUT
sumiBii. IlepecesieHHST MOMKYTDb BifOyBaTuCA IK
Ha 6/1u3bKi, Tak i Ha majeki Bigcrawmi. [as ora-
XiB MOMIpHUX 1 apKTUYHUX INUPOT IIiBHIUHOIL
MiBKYJIi TUIOBUM € IIePeJIiT i3 miBHOUi (TaMm, ae
OTaxu THi3OATHCA) Ha IiBIeHb (TaM, Oe BOHU
3UMYIOTB), i Hasajd. YJIITKY B MiBHIiYHMX IITH-
poTax mHOBXKMHA CBiTJI0BOTO AHA 30iJbIIyeTHCH,
IO Ja€ AeHHMM IITaxaM OiJbIlle MOXKJIMBOCTI
IPOTOyBATA CBOE IIOTOMCTBO: y IOPiBHAHHI
3 TPOIIIUYHMMHM BUJAMHU IITaXiB KJagKa IXHiX
dAenb Oinpmnia. BoceHu, Kooy JOBXKHHA CBiTJIO-
BOTO JHSI CKOPOYYETHCHA, NITAXY MEePECETTIOTHCA
B Oi/IBINT TemTi perioHu, Ae KOopMoBa 6asa MeHIIIe
3aJIEKUTH BiJi CE30HHUX KOJMBAaHb.

Ille omgHuM mTpUKJIAZOM Ce30HHOI Mirparii
€ KOouigsi OJIeHIB Ta IHIIWUX KONUTHUX Y3UM-
Ky B IIOIIyKaX KOPMY 3 IIiBHIiUHUX PaWoOHIB 110
OiJBII IMiBAEHHUX.

3anuTaHHA Ta 3aBAaHHA

1. Yn icHytoTb ce30Hi aganTauii B ymoBax TPOMiYHOro
nicy? 2. Ynm peHHi ccasui (abo nTaxu) Bigpi3HAOTbCA
BiA HiuHMX? 3. Yu icHyl0Tb Ce30HHI aganTauii B NIoguHN?
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Tema 6. AganTauii

§ 42. MNigTpMaHHA romeocTasy B yMOBaX KpOBOBTpaTu.

Peakuil Ha BNINB TOKCMYHUX PEYOBUH

0 [NomipkynTe

Ak B opraHiami NoAnHN YTBOPIOOTLCA TPOMOOLTI?
AKy GYHKLi0 BOHN BUKOHYIOTb?

Q 3raganTe

» DopmeHi eflemeHTN KpoBi e 3cifaHHA KpoBi

o OyHKUiT neyviHkn

disionoriyHi mexaHiamun NigTPMMaHHA
romeocTasy B YyMOBaX KPOBOBTPATH

KpoBoBTpaTa — Iie maTOJIOTiYHUNA TpOIIEC,
110 TPU3BOAUTH A0 3MEHIIEeHHSA 00’€MYy ITUPKY-
JI00Y0i KpPOBi Ta, AK pes3yabTaT, OO0 TilmoKcii
Ta iIHTOKCHKAIIil opraHisMy mpoayKTaMu OOMiHY
pevoBUH.

Ilixg yac mii TepMiHOBOTO MeXaHiZMy KOM-
meHcanii KpoBoBTpaTH BinOyBaeTbcA pediex-
TOPHUH cCIIa3M KPOBOHOCHMX CYIWH MIKipu
¥ BHYTpiIIHiX opraHiB (3a BUHATKOM T'OJIOBHOTO
MO3KY I ceplisd), YHACJIZOK uoro 30epiraerncs
KPOBONIOCTAYAHHSA JKUTTEBO BaKJIMBUX OPTaHiB.
PedexTopHO uacTimaroTh cepiieBi CKOpOUeHHH,
yacrimniae i raubIllae MOAUX, IO CIPHUAE YCy-
HeHHIO Jedinmuty KucHio. MidKTKaHMHHA piguHA
i mim(a HaEXOOATH Y KPOBOHOCHI CymWHU, Bin-
HOBJIIOIOUX 00’€M IJIa3MU.

MpoTpomb6iH
AKTMBaTOp )
NPOTPOMOIHY

Tpom6iH

—l, Di6puH-
MOHOMEp

QibpuHoreH

7 BonokHa ¢i6puHy
TpombiH-aKTBOBa-
HUI $ibpUH-cTabini-— 5
3ylounin GpakTop
MonepeyHo 3B'A3aHi BONOKHa $ibpuHy

Man. 42.1. fonoBHi eTanu 3cCifaHHA KpPOBI
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Man. 42.2. Citka 3 BONOKOH $ibprHy 3aTpymMye dopMmeHi
efleMeHTN KpOoBi — YTBOPIOETbCA TPOM6O

Bognouac pisko 3pocrae 3ci0aHHSA KpoSi.
Huska OioximiuHmx peakiiiii IpusBOOUTH 10
YTBOPeHHA ciTku 3 (iOpuHOreHy, IO 3aTATYE
pady, Ta IPUINHEHHS IIOMAJILIIOI KPOBOBTPATH
(man. 42.1).

HeTtepMmiHoBi MexaHi3Mu KoMIeHcallil KPOBO-
BTPAaTU BUABJAIOTHCA IIi3HiIlIEe y BUIJIALL II0-
CUJIEHOTO KPOBOTBOPEHHA ¥ BiHOBJIEHHA O0iJI-
KOBOT'O CKJIALy KPOBi.

3cifgaHHA KpoBi

3cizaHHSa KPOBi € HallBaKJIUBIIIINM 3aXMC-
HUM MeXaHi3MoM, IIf0 obepirae oprauiam Bifn
KPOBOBTPATH B pasdi HOIIKOKEHHS KPOBOHOC-
HUX CYJOUH.

3cizaHHS KpoOBi € cKJAagHuUM OioxiMiuHMM
nporecoM. ITomKoAKeHHA KPOBOHOCHOI CYyAWHM
BUKJIMKAE arperarlito (3JIunanud) i pyiHyBaHHA
TPOMOOIIUTIB, aKTUBHI DPEUOBUHU SAKUX 3aIyc-
KaloTh KacKaJ MOJEKYJIPHUX IIporeciB. ¥ 3ci-
IaHHi KpoBi 6epyTh yuacTh 13 miaasmoBux ak-
TOpiB 3cimamHa KpoBi. 30KpeMa, paxTop I — 11e
¢i6punoren, gaxtop II — mporpombiH, (pak-

0 [lizHanTeca 6inble
CnagkoBi gedeKkTtn 6inkiB, Wo 6epyTb yyacTb y 3ci-

[JaHHi KPOBI, XapaKTepu3sytoTbCA NiABULLEHHAM KPOBO-
TOUMBOCTI. Halbinbw 4acTo TPannsaTbCs XBOPOOYU,
CnpuunHeHi BigcyTHicTio daktopa VIII (remodinia A),
abo ¢akTopa IX (remodinis B).



Mpouec 3cigaHHA

EpuTpoumTy KPOBi NMOYMHAETbCA
3 arperauii
TpombouuTis
Tpombountn

TpombouwnTn yTBO-
ptoloTb KOpok. Lle 3a-
nob6irae BTpaTi KpoBi
nig yac NopaHeHHsA

Kopok i3 L ¥
TpombouuTiB l

QaKkTopu 3CigaHHA
CMPUYUHAIOTD YTBO-
PEHHA CiTKM 3 BOJO-
KOH ibpuHY

Citka 3 BOno- 4N
KOH Gi6puHY ﬁ

Man. 42.3. lMpouec 3cigaHHA KpPOBI

rop IV — iioun Ca?". BaraTo ¢gaxTopis 3cigan-
HA KPOBi CHMHTE3YIOThCA B IIEUiHIII 3a ydacTi
Bitaminy K.

Ha ¢pimanbHMX eTamax KacKaay peaxiliii sci-
TaHHA KPOBi 3 HEAKTUBHOTO IIPOTPOMOiHY YTBO-
PIOETHCA AKTUBHUN (pepMeHT TpoMOiH, AKUI
BILIMBAE Ha PO3UMHEHUH y maa3Mi 0isox ¢ibpu-
HOTEeH, IMEepPeTBOPIOI0YM HMOro HAa HEPO3UMHHUI
¢iopun (Man. 42.1). Pi6puH MOIIMEPUIYETHCS
1 yTBOPIOE TYCTY CiTKY, AKa 3aTpuMye (POpMeHi
eJIEMEHTH KPOBi — ePUTPOIUTH i JEeHKOIUTH.
Tak opmyeTbcsa KpOB’SIHUI 3TyCTOK — TPOMO
(mas. 42.2). XapakTepHU# AJjid JIOAUHU dYac
YTBOpPeHHA (PiOPMHOBOTO 3rycTKa — OJU3BKO
10 xBuauH. 3rogoM TPOMO YIIiJIbHIOETHCS, CTA-
rye Kpai paHu i cupuse ii 3aroenH:o (mai. 42.3).

Peakuii Ha BNIMB TOKCUYHNX PEYOBUH

TokcuuyHi peuyoOBMHU, IIOTPAILIAIOYN B Opra-
Hi8M, COPUYUHAIOTH T'OCTPi ¥ XPOHIUHI OTPYEH-
HA, aJepriuHi peaxirii, aHa@iIaKTUUYHUHN IIOK
a06o sBuKauHA. ['ocmpi ompyeHHA XapaKTepusy-
IOTBCSA KOPOTKOUYACHOIO [i€l0 TOKCHHIiB, IO IIO-
TpaluJu OO OPraHisaMy B [IOCTATHBO BEeJIUKUX
kinbkocTax. XpoHiuHi ompyeHHA BUHUKAIOTH

KniouoBa igen

3cipaHHA KpOBi € HAMBAKIMBILIMM 3aXMCHUM
MexaHi3amoMm, o obepirae opraHiam Bif KpOBO-
BTPATX B Pa3i MOLWKOAXKEHHA KPOBOHOCHNX CYAUH.
[JleToKCMKaLinHi MexaHi3Mn NeyviHKn N KUPOBOro
Tina 6optoTbCA 3 NOTPAMIAHHAM LWKIAANBUX iHEK-
LiNHUX areHTiB i TOKCUYHNX PEUYOBUH B OpraHi3m.

Teva 6. Apantauii 333 S

Buxig TpaHchopmoBaHUx
PEYOBMH yepes \
NeyiHKOBY BeHy

3HEeLKOAXKEHHSA
TOKCUHIB
y renatouuTtax

BuBegeHHs
TOKCUHIB yepe3s
»KOBUYHUI MPOTOK

Hapxom»keHHA TOKCKHIB
y MeyiHKy yepes neyviHKoBy
apTepilo Ta BOPOTHY BEHY

Man. 42.4. Cxema pgeToKcmKauii B neyiHui

IIOCTYTOBO, IIii YaC TPUBAJIOTO HOTPAIJISHHSA
1 HAKONWYEHHA HEBEJIMKUX IIOPIifl TOKCUHY.

IeToKCcHKAIliA TOKCUYHUX PEYOBUH B Op-
raHismi JOIMHN BigOyBaeThcA B neuiHui
(man. 42.4). Ileuinka meTabosidye ABi TpeTuHU
i3 BaraJpbHOI KiJIbKOCTi PEUYOBUH, II0 HAAXOIATDH
B opra"iam. ¥ KJIiTMHaX IeUYiHKU — 2enamouu-
max — BigOyBaeTbcsa TpaHchoOpMaIlisi PeUOBUH
3aBJAKMW TIPOIlecaM OKWCHEHHs, BiJHOBJIEHHS,
rigpoaisy i kon’toramii (moxaangHimme que. §25).

Y unenuctoHorux (pyHKIil0o HeHTpaJisarrii
TOKCHUHIB BUKOHYE Jupoge mino. sKupose Tijo
SABJIAE CO00I0 MMyXKYy TKAHUHY, MPOHU3AHY Tpaxe-
AMH, IO 3aIOBHIOE ITPOMIiKKM Mi’K BHYTPIIIHI-
MU opraHaMu. KJaiTHHE KHUPOBOTrO Tijla HAKOIIM-
YYIOTh COJIi CeYOBOI KMCJIOTH ¥ iHIII eKCKpeTu,
JIOTIOBHIOIOUN TUM CaMWM POOOTY MaJbIIirieBUX
cyauH. Y KUpoOBOMYy Tijgi BimbyBaroThesa # Xi-
MiUuHi IIepeTBOPEHHA MIKiJJIWBUX PeuoBUH (Me-
TUJIYBaHHS, TiIpoJIi3, alleTUJIyBaHHA, TiAPOKCHU-
JIIOBaHHS) 3aBAAKU iX B3aeMoAil 3 TJIIOKO030I0,
IUCTEeIHOM, IVIIIIMHOM Ta iHIIMMU PEUYOBUHAMU.
Komaxu MOKyTh, HAIIPUKJIAL, afalTyBaTUCA IO
MOTPAILIAHHS B IXHil opraHisM iHCEKTUITUAIB —
PEeYOBUH, 3a MOIMOMOIOI0 AKUX JIOAU GOPIOTHCS
3 KoMaxXaMHU-UIKiTHUKaMU.

e3al'II/ITaHHFI Ta 3aBOAHHA

1. AKi pakTOpU MOXYTb NOPYLINTU 3CifaHHA KPOBI?
2, Yomy pediuunt BitamiHy K npr3soautb 4O NOPYLUEHHA
3cigaHHA Kpogi? 3. Yomy nicna OTpYyeHHA opraHiamy
TOKCMHaMW, Hanpuknag nif Yac TPMBanoro BXKMBaHHA
anKkorosn, MOXe PO3BMHYTUCA LMPO3 NeydiHKn?
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Tema 6. AganTauii

§ 43. PereHepauisn

0 [NomipkynTe

Alwipka B mpoueci pereHepadii BigHOBMOE BTpaye-
HUI XBICT. Yn BnactmBa pereHepadid NoAanHI?

é 3raganTe

« TBipHa TKaHUHa POC/VH (MepucTema)
» CToBOYpOBi KNiTUHK

ABTOTOMISA

OpuriHaJbHUM 3aXUCHUM IIPUMOMOM Y TBa-
PHYH € aBTOTOMisI — 3JaTHICTh BiIKuIaTU MEeBHY
YaCcTHHY Tijla B pasi HEepBOBOTO IIOAPAa3HEHH.
Taka peakIida xapakTepHa, HaIpUKJaL, 1Jd 6a-
raTbox Amlipok. Koau HamagHUK xamae airipry
3a XBOCTa, BOHA 3aJIMIIIa€ HOro BOPOTy, a cama
Tikae. Taka peakiia BigOyBaeTbcA pedJiek-
TOPHO, IIiJ BIINBOM HEPBOBOIO IIOJPAa3HEHHH.
ITeBHi M’a3u PiBKO CKOPOUYIOTHCS, i XBicT Bin-
Kugaereeda. 1llle aAKmilch yac XBiCT IIPOJOBIKYE
BOPYIIIUTHUCSA, IPUBEPTAIOUN YBAry HaIllaJHUKA.

IToni6He aABuINle BimOyBaeThca 1 B iHIIMX
TBapuH. BoCcbMMHOTM BiKHAAIOTh IMYIAJBIIi,
MaJuYHUKYU, PaKu ¥ Kpabu — KiHmiBKU. ¥ 06a-
raTbOX TBapuUH IIicjad aBTOTOMii BimbGyBaeThcs
pezeHepauis BTpaueHoro oprana (masua. 43.1).

PereHepauis

Perenepania (Bix matuH. regeneratio — Bin-
POJsKeHHsA) — TIPOIleC BiJHOBJIEHHA OPraHisMoM
yTpaueHUX ab0 IOMIKOIYKEHUX CTPYKTyp. Pos-

e B

Man. 43.1. PenapatmBHa pereHepaLlif XBOCTa B ALLipKK
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[lizHanTeca 6inble

Y monoaumx NUUYMHOK aKCONOTNIB KiHLUIBKA MOXe
pereHepyBaTh 3a TPU TWXHi, Y AOPOCAUX TPUTOHIB
i akconotniB — 3a oAuH-ABa MicAUi, @ Ha3eMHUM
ambicTomMam AnA Lboro MOTPiGHO 6AM3bKO POKY.

pi3HAIOTH ABa BUAU pereHeparii: ¢isiosoriuny
M pemapaTuBHY.

dizionoriuna pereHeparliia — 1e BigHOB-
JeHHS CTPYKTYP, YTPAUEHUX Y IIPOIleCi JKUTTE-
IisgIBHOCTI opraHiszmy.

PenapaTuBHa pereHepailis — Iie BiZHOB-
JIeHHS CTPYKTYpP Hicjas TpaBMu abo iHIIUX IIO-
MKOMKyIUnX (axropis (main. 43.2).

IIix uac peremepaiiii BizOyBaioThbCs IIpOILe-
cu, AKi BiaacTHUBI eMOpPiOHAJIHLHOMY PO3BUTKY:
KJIITUHHUN ToAia, nudepeHIliloBaHHA, iHTErpa-
IIigd B TKAHUHI.

DisionoriyHa pereHepauis

diziosmoriuna pereHepalisa € HOPMAaJbHUM
IPOIIeCOM BiTHOBJIEHHA (DYHKI[IOHYIOUUX CTPYK-
Typ oprauiamy. BoHa He moB’sd3aHa 3 IIOIIKO-
IKeHHAMU abo BTpaTaMH.

®digiosioriuna peresepanisa Ha 6HYMPIULHbO-
KAIMUHHOMY PiBHIi € BiTHOBJIEHHAM CYOKJiTHH-
HUX CTPYKTYpP — $AApa, MIiTOXOHIPiN, XJIOPO-
maactiB, pubocoM, eHIOIIJIa3MATHUYHOI CiTKH
Ta iH. 3HaYeHHs TaKoi pereHepalii ocobJuBO
BeJINKe IJid TKaHWH, JOPOCTi KJIITUHU AKUX He
IiIATbCA, 30KpeMa HepBOBOI.

Hiua kaimunnoi i mranunnoi opMm pere-
Hepalii xapakTepHe iHTeHCUBHE PO3MHOMKEHHS

Man. 43.2. PereHepauifa MOPCbKOi 3ipKu 3 OQHOrO MPOMeHsA
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Man. 43.3. BeretaTviBHE PO3MHOMEHHA
nonyHuui Bycamu

kiaitTuH. Ilpuknagamu ¢isiosioriunoi perexepa-
mii Ha KJIITMHHOMY pPiBHi € BigHOBJIEHHS eITi-
IepMicy IIKipu, KHITKOBOTO eImiTesiio, KJIiTuH
KpoBi. 3aBmArum @Qisionoriuniii peremeparii
OTaxyd IMMepiogMYHO BiApOINYIOTH HOBe Mmip’d,
ccaBIli 3MiHIOIOTH IIEPCTh. ¥ POCJUH BimbOyBa-
€ThCA IIOCTiliHe 3aIlOBHEHHS KJITHMH KOPEHeBO-
O YOXJUKA, M0 3JAYIIYIOThCA. ¥ JIUCTOMATHUX
JlepeB JINCTS IIOPOKY ONAJAI0Th i 3aMiHIOIOTHCSA
HOBUMU.

¥ 6araTbox TKaHWHAX iCHYIOTH CIemiajbHi
KJIiTHHY, AKi 3a0e3MeuyioTh Take BilHOBJIEHHS.
Ile, manpukaan, cToBOYPOBi KJIITHHU KiCTKOBO-
ro MO3KY, IO AAlOTh IIOYAaTOK (DOPMEHUM eJie-
MeHTaM KPOBi, mposridhepaTuBHiI 30HU B emiTeril
mKipyu i TOHKOI KUIMKYW, TBipHI TKAHWHU pOC-
auH (MepucTteMu). [HTEHCHUBHICTH KJIITHMHHOTO
OHOBJIEHHSA B IIUX TKAHMHAX Jy:Ke BesnKa. Ha-
OPUKJIAL, Y JIOAWHU eIiTesill TOHKOI KUIIKU
MMOBHiCTIO 3MiHIOETHCA 3a ABi 100U, yci epurpo-
IUTH — 3a ABa-YOTUPU MicAli.

PenapatnBHa pereHepauis

PenapaTusHa pereHepaiiia HacTae Iicjsd Io-
IIKOAKEeHHsA TKaHuHU abo oprana. BoHa ny:xe
pisHoMaHiTHa 3a (hakTopamMu. UMHHUKaAMU MO-
JKyTh OyTH: MexXaHiuHa TpaBMa, OIiK, 0OMOPO-
JKeHHSA, IapasuTu.

O06’eM MONIKOIKEHHA ¥ IojaJbllle BiJHOB-
JieHHsA 0yBalOTh JOCUTH pisHuMu. Kpaiinim Bapi-

0 Kniouosa iges

PereHepauisa — npouec BifHOBNEHHA BTpayeHux
abo MOLIKOAXKEHMX CTPYKTYp OpraHiamy (penapa-
TVBHA pereHepalis), OHOBJIEHHA BiAnpaLbOBaHNX
CYOKNITUHHUX CTPYKTYP, KNITUH | TKaHUH (disiono-
riyHa pereHepadis).

Man. 43.4. MikpoK/IOHaflbHEe PO3MHOMKEHHSA
POCNUH Y KynbTypi

aHTOM € BiTHOBJIEHHS I[iJIOTO OPTaHi3ZMy 3 MaJIoi
ioro vactuuu. Cepel TBApUH TaKe BiTHOBJIEHHS
MOJKJIBE B OaraTbox 0Oes3xpebeTHHX — TI'yOOK,
KUIITKOBOMIOPOKHUHHUX, AEAKUX UYEPBiB, I'OJI-
Komkipux (majs. 43.2). Cepen pOCIMH 3HAUHO
MoImupeHe PO3MHOMKEHHA POCJAMH Bigpiska-
MU KOpPeHs, KOpPeHeBWINA, CJIaHi, cTebJOBUMU
¥ jguctkoBuMEU KuBIaMu (mana. 43.3). Moik-
JUBUN PO3BUTOK I[iJI0I HOBOI POCJIUHU HAaBITh
3 oxHiel comarmunoi kuaituau. Ila smaTHicTb
BUKOPUCTOBYETHCA MIJIsI MiKPOKJIOHAJIBHOTO PO3-
MHOKEHHSA POCINH Yy KyJAbTypi (Maa. 43.4).

Y BHCOKOOPraHi3oBaHUX TBapuH pereHe-
pyIOTH Juilie OKpeMi opranm abo ixmHi wyacTu-
HYM, HAIPUKJAL KiHIIBKM B TPUTOHA, XBOCTa
B ANIiIpKY, OKa YV YWIEHUCTOHOTUX. BUCOKY 37aT-
HiCTH IO pereHeparlii Mae IeuiHka, AKa IIicia
MOIITKOIKEeHHA MOJKe BiJHOBJIIOBATHU IE€PBicHUM
poamip. ¥V pocamH 3ZaTHICTH A0 BiTHOBJIEHHS
BUABJIEHA Maii’Ke JJIA BCiX opraHiB: cToBOypa,
KOpeHsd, JINCTKiB, KBIiTOK.

Ilo penmapaTuBHOI pereHepaitii TakoK HaJe-
JKUTHh 3arO€HHA pPaH (MOMIKOMMKEHb 30BHIITHiIX
MIOKPUBiB, IOMIKOAKEHDb KiCTOK TOIIO). ¥ TBa-
PUH 3aroeHHA IJINOOKUX paH 3aKiHUyeThCHA
dopMyBaHHAM cIOJIydyHOI (pyOIleBOi) TKAHUHU.
Y pocauH y pasi DOMIKOMKEeHHS TKAHUH i op-
ra"HiB yTBOPIOIOTHCSA PAHOBI MepuCTeMU, paHU
Ha cToBOypi abo riami 3apyOIbOBYIOTHCA CIIe-
IiaJbHOI0 TKaHMHOIO (mokjaxmuimnie nus. §36).

3anuTaHHA Ta 3aBAaHHA

1. HaBepiTb npuknagm pereHepauii B NIOAWHN.
2. HaBilo pOoCIMHN PO3MHOXKYIOTb MiKPOKJ/IOHaNbHO?
3. MNopiBHANTe 34aTHICTb A0 pereHepauii 6e3xpebeTHMX
i XpebeTHNX TBapViH; TBAPWH i POCIUH.

39



Tema 6. AganTauii

§ 44. ApanTauii 0o ¢i3MYHOro HaBaHTaXKeHHSA

0 [NomipkynTe

YoMy HacTynHOro AHA micna BaXkKoro ¢isnyHoro
HaBaHTaXeHHA ayxe 6onAtb m'Asn?

Q 3ragante

o EHepreTnyHun obmiH

« nikoni3. LUukn Tpukapb6oHOBMX KMUCIOT
» MiToxoHgpii. ATO

o Miorno6iH

ApanTadiiHo-TpodiuyHa PyHKLiA
cMMnaTo-agpeHanoBol CUCTemMmn

Opranisam cupuiimae (isnuHe HaBaHTaYKEH-
HA K AKUNCHL CTOPOHHINA MOAPA3HUK, i IEPIIOI0
Ha Iell MoJpa3HUK pearye CUMIIaTHYHA HePBOBa
cucTeMa, sIKa CTUMYJIIOE BUKUI aApeHaJiHy Ha-
HupHuUKamMu. 1li opranm — cuMnaTuyHa HEPBO-
Ba CHCTeMa Ta MO3KOBUI IITap HAAHUPHUKIB —
CKJIAJAIOTh TaK 3BaHY CHMIATO-aJIPeHAaJOBY
(yHKIiOHATBbHY CHCTEMY, IO TEPMiHOBO TOTYy€E
OopraHiaM 10 mpalli B eKCTpeMaJbHUX yMOBaX.
Ilig miero ampeHasimy B30iJMBITYIOTHCS UYACTOTA
1 00’em guxaHHs. KpoBOoTOK y M’s3aX CYTTEBO
TOCUJIIOETHCA, TOMY KPOBOIOCTAYAHHA OiJIBIIT HO-
BHO 3aJI0BOJIbHSAE MHiABUINEHY IOTPe0y B KUCHI.

Ause cummaTo-agpeHasoBa cUCTeMa He JIUIIe
imimioe TepMiHOBY peakIlilo Ha IOAPA3HUK.
Bona Takox BUKOHye amanTamiiHO-Tpo@iuny
(pyHKIil0 — roTye OpraHiam y IiJloMy OO IIim-

[lisHalTeca 6inblue

AIK BV 3Ha€ETe, KNCEHb HEOOXIAHMI KNiTUHaM AnA Npo-
LieciB eHepreTMyHoro obmiHy i cuHtesy ATO. MMig yac
iHTEHCMBHOT M'A30BOI Po60TU, OfHaK, NoTpeba B K1C-
Hi He MoXe 6yTI MOBHICTIO 3ag0oBoseHa. Tomy binbLuy
YaCcTUHY eHeprii KAiTUHM MOYMHATb OAepPXKyBaTu
LIAAXOM 6e3KMCHEBOro MiKoNi3y. IHTeHCBHMI FAiko-
Ni3 NpY3BOAUTL [O YTBOPEHHA MOJIOYHOI KMCIOTU.
Y pasi HakonuWuyeHHA BenuKOi KiNnbKOCTi MONOYHOI
KMWCNOTW HacTae M'Aa3oBa BToma. bonicHi BiguyTTA
B M'A3aX MiC/IA CMIbHOTO HaBaHTaXXE€HHA CNPUUYNHA-
I0TbCA CamMe HaKOMWYEHHAM MOJSIOUYHOI KMCNOTU.

BUINEeHOI GyHKI[ioHANIbHOI akTuBHOCTI. Ile 3miii-
CHIOETHCS IIIJIAXOM 3MiH B OOMiHI pedoBUH.
ITo-mepirie, TOCHUIIOETHCSA EHEPreTUUYHUH OOMiH
(rrikosis, MUK TPUKApPOOHOBUX KUCJIOT, PO3IIA
aimixiB) i crumynmerbesa cuHTes ATD y Kuii-
tuHax. [lo-gpyre, CTUMYJIIOIOTBCS IIPOILECU, ITIO
TiABUIYIOTh Y KPOBi BMiCT I'NIFOKO3W — TOJIOB-
HOT0 cyOcTpaTa peakIliii eHepreTUYHOro O0OMiHy.
30KpeMa, apeHaJIiH MOCUJIIOE PO3IIaJ IIiIKOTeHY
B IEUiHIIi OO TJIIOKO3W i CHPUIE 3aXOIJIEHHIO
1 yrumaizamii TiIroKo3m TKaHWHAMMU.
CuMnaTryHa HepBOBa CHCTeMa BILIMBA€E Ha
pisHi Bigminm meHTpPaJbHOI HEPBOBOI CHUCTEMMU,
migTpuMmyoun 30yAauBicTh i perysaoooum ped-
JIEKTOPHY AiAnabHicTh. [loOpe Bimomo, 110 B yMO-
Bax TBOPYOTO IIiAHOMY, IO CYIPOBOIKYETHCS
BUJIJIEHHAM HOPaApeHasiHy, 30iJbIITyeTbCS He
TinTbKY (hisuuHA, a I PO3yMOBA IPAIe3qaTHICTD.
Aue misHime #macrae ¢gisuuma i posymoBa BTOMa.

Man. 44.1. O6'em M'A3a 3anexunTb BiA i3YHOrO HaBaHTaXKeHHA
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JloBrotpuBane NpucTOCyBaHHA

[0 NiaBULWEHOT M'A30BOI AisANbHOCTI

SAxrmio pisuuni HaBaHTaKEeHHSA TOBTOPIOIOThH-
cA peryJjspHo, Ha TJi 30epeKeHUX pe3yJbTaTiB
TepMiHOBOI agamnrarliii Big momepesHbLOT0 HaBaH-
TaKeHHA, TO B Pe3yJbTaTi CUCTEMATHUUYHUX IIO-
BTOPEHb CUCTEMU OPTaHidMy, IO 3a0e3IeUyIoTh
TaKuil BUJ OiAJBHOCTI, 3a3HAIOTHh JOBTIOCTPOKO-
Bux 3MiH. TOXK y mporeci peryasapHux Gismayanx
HaBaHTa’KeHb TPEHOBAaHICTHL OpraHidMy moigBu-
IIYEThCA, i BiH MOXe BUTPUMYyBaTH OiJbIIi Ha-
BaHTaKEHHJ.

Omuu 3i cmocobiB amamTallii 7o CHJIOBOIO
TPEeHiHT'y — 1Iie 30iJbIlIIeHHA PO3Mipy M’a3a
(mai. 44.1). Takox y M’s30BUX KJITHHaAX Ha-
KonuuyeThbesa Oibirie mosiekys AT®, dpepmenTis
€HepreTUYHOro oOMiHy, 30iIbIIYETHCA KiTbKiCTh
MiTOXOHAPil, HAKOMMUUYYEThCA 0iJIOK MiorIo0im
(AKull aKyMYJIIOE KHMCEHb y M’ A30Bili TKAHUHI).

[nokiHe3ia n rinognHamisa

Hins 3abe3medyeHHA HOPMAJbHOI JKHUTTE-
IisIBHOCTI opradismMy JIOIMHM IIOTPiOHA [OO-
cTaTHA aKTHUBHICTL cKejieTHUX M’ a3iB. PoGora
M’SI30BOTO amapary CIPUIE PO3BUTKY MO3KY.
PyxoBa miAabHIiCTD ITiABUIITYE €HEPTOIIPOIYKIIiI0
¥ YTBOPEHHA TeIlIa, MoJinmnrye (pyHKI[IOHyBaHHS
IUXaJbHOI, CEPIIEeBO-CYAMHHOI Ta iHIIIUX CUCTEM
oprauiamy. Hecraua pyxy mopyIrye HOpMaJIbHY
poboTy BCiX cuCTeM i CIPUUYMHSE IIOABY 0COO0-
JUBUX CTaHiB — rimokimesii i rimogmHaMii.

Tinoxinesiga — Ie 3HMIKeHa PyXoBa aKTUB-
Hicth. BoHa Moxke OyTm moB’si3aHa 3 (isioso-
riumoio HespijgicTio opraHismy, 3 0OCOOJUBUMU
yMoBaMu PoOOTH B 00MeKeHOMY IIPOCTOpi, 3 me-
AKVUMU 3aXBOPIOBAHHAMMU. B oKpeMux BUIIaJKax
(Y pasi mocTiIbHOrO peKuMy, HAIIPUKJIIAT) MOMKE
O0yTu IIOBHA BiACYTHiCTBH pPyXiB.

Icuye 11 6/IM3bKe MOHATTA — TrilOAUHAMIA.
Ile 3HMKEHHA M A30BUX 3YCHJIb, KOJHU DPYXU
3IiMCHIOIOThCA, ajie 3a BKpall MaJUX HaBaHTAa-
JKeHb Ha M’sI30BUIi amapar.

B o6ox Bumagkax CKeJeTHI M’sd3W MaJjo
HaBaHTa)keHi. BuHukae BeamuesHuii me@imurt

0 Kniouosa ines

Haw opraHiam eBonioUiiHO MPUCTOCOBaAHUN A0
di3nYHMX HaBaHTa)keHb Ha piBHI ¢isionoriyHmx
i BioxiMmiuHMX NpoLeciB. 3a HeAOCTaTHbOI Gi3NYHOT
AKTMBHOCTI 3MEHLUYETbCA 3arasibHa afjanTUBHICTb
opraHi3my 1 po3BMBalOTbCA MATOMOTiYHI CTaHW.

Teva 6. Apantauii 333 S

biosoriuHoi mMOTpPe6U B pyxax. Yce Iie 3HUIKYE
mparnesfaTHIiCTh OpraHismy.
3a MaJOPYXJHBOIO CIOCO0Y KUTTSA JIIOOAWHU
M’A34U CJabITaloTh i BTpavalOTh TOHYC, 3MEH-
OIYIOTBCS BUTPUBAJIICTL i cmyia. BiacytHicTs
M’s130BOI'0 HaBaHTaKEHHs 3MEHIIIYe iHTeHCUBHICTD
€HepreTUYHOro o0MiHy. 3’ABJSE€ThCS HAAMipHA
Bara, po3BUBAETbCcS OxKupimua. CraigoMm 3a mum
BimOyBaloThCA ¥ iHIM eHJOKPUHHI HOPYIITEHH.
AtpodyroTbcs He TiIbKK CKeJIeTHi, aJe
7 cepueBuit M’a3. IK HACIiTOK — 3MEHIIYETLCS
KPOBOIIOCTAYaHHA TKAHWH, CTIHKY CYAUH yTpada-
IOTh TOHYC, PO3BUBAETHCS TilIEPTOHisA, BAPUKO3-
He PO3IIMPEeHHA BeH. XPAIli MOCTYIIOBO CTAIOTh
MEHIII eJaCTUYHUMM, TiJIO BTpava€ THYYKiCTb.
SHMIKYETHCA TOHYC HEPBOBOI CUCTEMU, al2Ke
BOHA NIPOBOJAWTH MEHIIIE iMITyJIbCiB.
TinogmuaMmia ¥ rimokimesida HallHeraTHUBHI-
UM YHUHOM II03HAYAIOThCA Ha 3I0POB’i.

[MprunHM rinogmnHamit

Jo mpAMUX NPUYMWH rinogrHaMii HageXaTh
MaJIOPYXOMUH 1 HeaKTUBHUMU cmocid ;xutTta. I'i-
OOLMHAMIiA € HacCJiZKOM 3BiJIbHEHHS JIOSUHU
Bim (pismuHOI mparmi, momwmpeHHA O(dicHOI cu-
IA490i pobOTHU, IMTUPOKOTO BUKOPUCTAHHSA TPAH-
cuopry. 'imoguHamia Ha chOTOAHI € TPOOJIEMOIO
s Bcboro cBiTy. Ile me xBopoba, ajme cepiios-
HUW BUKJHWK IJA CyCHiJIbCTBA.

@ MpakTuyHa poboTa

[ocnipKeHHA 3MiH KpOBOOGiry Ta AuxaHHA
noanHN Npu ¢isMYHOMY HaBaHTaXKeHHi

1. YTBOPITb Mapu, y AKNX KOXEH Yy4YeHb BUKOHY-
BaTUMe noyeproBo OYHKLUii BUNPo6oByBaHOIO
i pocnigHuKa.

3. Bunpo6oByBaHuiA Ma€ 3aiAcHUTA 10 NpucigaHb,
a [JOCNiAHUK — BUMIPATU KiNbKiCTb BAUXIB Ta
CKOpOYEHb CepuA NPOTArOM XBUIWHWU nepep
npucifaHHAMN Ta MiCNA HUX.

3. Cknagitb Ta 3aMoBHiTb Tabnuuto 3a pe3ynbTatamu
pocnigy. 3pobiTb BUCHOBKM.

e3aI'II/ITaHHF| Ta 3aBAaHHA

1. MoACHITb, YOMY B eKCcTpeMasibH/UX ymoBax rnpa-
Lie3faTHiCTb opraHiamy cyTTeBoO 36inbluyeTbea. Yu Bigby-
BAaETbCA Te CaMe 3 BaMU Nif Yac TepMiHOBOI NiAroTOBKM
[0 eK3aMeHiB? Yomy HacTyrnHoro fHA BiguyBa€ETbCA BTO-
Ma? 2. YoMy OXUMPiHHA Ha3MBaloTb XBOPOOOIO LiMBiNi3a-
Lii? 3. Ik BW BBa)XXa€Te, UM MO3HAYAETbCA TiNoANHAMIA
Ha iHTenekTyanbHUX 3ai6HoCTAX?

91



Tema 6. AganTauii

§ 45. Crpec Ta gucrpec

0 [NomipkynTe

CTpec — ue pobpe um noraHo?

Q 3raganTe

+ OyHKLiT ropMOoHa agpeHaniHy
+ OyHKUiOHaNbHI cnctemm
- linoTanamo-rinogisapHa cucrtema

[NoHATTA CTpecy

Ctpec — 3arasbHa peakllia opraHidamy
Yy BiAmoBiAp Ha [if0 HaA3BUUYAWHUX IOAPA3HU-
KiB — ctTpecopiB. CTpecopaMu MOXKYTh OyTHU
Oyab-AKi cuiabHi ¢pisuuHi abo mcuxoJoriuHi 1I0-
IPa3HUKU: TPaBMHU, OTPYEHHHA, ICUXO0-eMOIiii-
He HAIpYy/KeHHs, HaAMipHe (isuuHe HaBaHTa-
JKeHHsA a00 3HEPYXOMJIEHHSA, IIePe0X 0O KEeHH T
a6o meperpiBamusa. Crpec 6yBae rocrtpum (KO-
POTKOCTPOKOBUM) i XPOHIUHUM (IOBTOCTPOKO-
BuM). CTpec cupuumnHAe HANIPYKEHHI QyHKITiH
i cucrem Ta 3abesmeuye MoOijizalliio peseps-
HUX MOMKJMBOCTell oprauismy. lle mae smory
36eperTu roMeocTasd i ajamTyBaTHCA A0 3Mi-
HEeHUX yMOB.

lTocmput cmpec

HepBoBuin imnynbc

Cumnamo- l

adpexanoea CumnaTyHa aBTOHOMHA
cucmema HepBOBa cucTeMa

HepsoBsun iMI'IyﬂbCi
Mo3koBui Wwap HagHUPHUKIB
AppeHaniH, HopagpeHaniH l

« MigBULEHHA YaCTOTN HEPBOBUX CKOPOYEHDb

- MigBuULEHHA apTepiasbHOrO TUCKY

« MMigBYLLEHHA eHepreTuKn M'A30BUX CKOPOYEHb
« Po3wunpeHHA 6poHxiB

« MMpurHiyeHHA TpaBHOI cMcTeMmn

+ AKkTuBaLia meTaboniamy

« MNigBULWEHHA PiBHA TNIOKO3M B KPOBI

linotanamyc

AKTMBaUiA cMMnaTo-agpeHanoBoi
cncTemm

OcHOBHOI0O (PYHKIIIOHAJIBHOIO CHUCTEMOIO OD-
raHiamy, AKa pearye Ha cTpec, € zinoma.Jamo-
zinogiszapro-HadHuprosa sicy (Man. 45.1).

ITig yac rocTporo crpecy BigmOyBaeThCcsa aK-
THUBAIlid CHMIATO-aJPEHAJOBOI CHCTEMH, IO
CKJIaJJa€ThCH i3 CUMIATUYHOI HEPBOBOI CUCTEMU
i MO3KOBOrO Iapy HagHUPHUKiIB (Max. 45.1).
¥V Bigmosigpb Ha miio cTpecopiB B oprawmiami Bin-
OyBaeThcA IIBUAKE 30y 'KEeHHA CUMIIATUUYHOI
HEPBOBOI CHCTEeMU, TOCHUJEHHSA CEKpPEeTOPHOI
IisAIBHOCTI MO3KOBOTO IIIApPy HAJHUPKOBUX
3aj103. IHTEeHCMBHUY BUKUJI aIpeHaJNiHy HaI-
HUDHUKAMU NOPUBOAUTH OPTaHi3M y cTaH 3a-
rajgbHOl migBuIeHOI akTuBHOCTI (Man 45.1).
To6To cuMmaTo-agpeHaJoBa CHCTeMa CTUMY-
JII0€ MIPUCTOCYBAJIbHY peakiiio «ouiica abo Ti-
Kali» i sabesmeuye IIBUAKI aJanTUBHI 3MiHHI
B 0OMiHi peyoBUWH, cIpAMOBaHI Ha M00Oii3aIiio
eHeprii.

3aranbHun agantauinHNM CUHAPOM
CyKymHIiCTE peakIliii opramismiB Ha cTpec
CKJIala€ 3arajJbHUN aJanTAliiHUN CHHIPOM,

10 XapakTepuayeThbCcd TPbOMA CTaAisgMU
(mag. 45.2).

Crpec

XpoHidHUl cmpec
KopTtukoni6epur

'

Finodis
AKTT l
KopkoBui wap HagHUPHWKIB
Minepano- [nioko-
KOpTMKOIAN KOPTUKOIAM

« YTpuMaHHa Na*
i BOAM HMpKamun

- MigBUWeHHA apTe-
pianbHoro TUCKY

» MepeTBOpeHHA ninigis
i GiNKiB Ha rNOKo3y
- [MigBULWeEHHA piBHA
rIIOKO3M B KPOBI
+ [purHiyeHHA iMyHHOI cnctemmn
« [MpoTn3ananbHa Aid

Man. 45.1. HepBoBO-eHOOKPMHHa perynAuia BignoBsifi opraHisamy Ha cTpec
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5 [MouaTkoBui piBeHb

(Ao nouatky BnAMBY) XBopoba
Yac

Man. 45.2. Cragii cTpecy

Cragia TpuBoru. Ymepiile 3iTKHYBIIHCH i3
Iiero cTpecopa, opraHiam OypXJIMBO pearye, ak-
TUBYIOUM OesJiu (isiosmoriunmx QpyHKmii. Bix-
OyBaeThbcsa 30y )KeHHS CUMIATUYHOI HEPBOBOIL
cucreMu. EHIOKPUHHA CHUCTEMa BUKUIAE HU3-
Ky TOPMOHIB (aAPEeHOKOPTHUKOTPOIIHUNA TOPMOH
i agpenanin). BigOyBaerbcs MmobGimizaria mpu-
CTOCYBaJIbHUX CUJI OpraHi3amMy, CIOpAMOBaHa Ha
60poTh0Oy 3i cTpecoBuM (aKTOPOM i yCyHeHHS
MOIIKOAKEHDb, IO BUHHUKAIOTH. lle mBHUIKA
ajamnTallis, 31aTHa BUKOHATH TepPMiHOBe 3aBIaH-
HSI TIPUCTOCYBaHHA.

Cragia amamramii. SIKIo BIJIHB cTpecopa
cTae IOCTiHHMM (XPOHIiUHMM), opraHisam IIe-
pexoanuTh OO0 iHIIMOI, HOBTOTPHBAJIOL cTpaTerii
agamnTarnii. OpraHisaM IPHUCTOCOBYETLCHA, BUKO-
PHUCTOBYE CBOI KOMIIEHCATOPHI MOKJIUBOCTI, 1100
ymopatucs i3 3arposow. sKurregianpHicTs HOP-
MaJi3yeThCs.

Cramia BucHaskeHHs. SKIMO cTpec € Tpu-
BaJIUM, KOMIIEHCATOPHO-IIPUCTOCYBAJIbHI MOMK-
JUWBOCTi opraHiamMy BuUepmyTbcA. g cramii
XapakTepHi ocjiabJeHHsa CUHTeTUYHUX IIPOILeCiB
Y TKaHWHAX, IPUTHiYeHHA QYHKIiH (isiomoriu-
HUX CHCTEM.

0 Kniouosa ines

CTpec cnpuuYMHAE HanpyXeHHA QYHKLIA i cuc-
TeM OpraHiamy 1 3abesneuye mobinisauilo noro
pe3epBHUX MoxnmocTen. CyKynHicTb peakuiin
OpraHi3miB Ha CTpecC CKJlaja€ 3aranbHuA afjanTa-
LiiHAA cuHApPOM. Y BigMoBiAi Ha CTpec rofoBHYy
ponb BigirpatoTb rinotanamyc, rinodis, cumnaTny-
Ha HepBOBa cucTema i HagHMpHUKK. CTpec cnpusae
ycnixy ABiAnbHOCTI JIOANHN B YMOBAxX TPYAHOLLIB
i HebGe3nek, ane CTpec, WO NEePEBULLYE KPUTUYHWIA
piBeHb (AUCTpec), WKiAIMBO BNNBAE Ha OPraHi3m.

Teva 6. Apantauii 333 S

ApanrTamiiHui CUHIPOM MAa€ HeCIeIH-
(iuyHy pe3uCTEeHTHiCTh. 3arajaoM pe3ucmeunm-
Hicmb — 1Ie CTiliKicTh opraHismy mo aii Haz-
3BUYANHUX IMOAPA3HUKIB, 3JaTHICThL ONUPATUCH
iMm 0e3 iCTOTHMX 3MiH CTAJIOCTi BHYTPIIIIHHOTO
cepeoBUIIIA.

Hecneyugiuvna pesucmenmmuicms O3HAUaE,
10 peakIlid opramismMy Ha cTpec mepebirae sa
OIHi€I0 II Ti€l0 caMOI0 CXeMOIO He3aJIe:KHO Bi
BUAYy cTpecopa. I 3a ymoB TpaBMu, i micas He-
IPUEMHOI 3BiCTKHM, i HAa CHMJIBHOMY XOJIOAL IIEp-
BUHHOIO peakI[iel0 € BUKUJ aJpeHaJiny # Mo-
Oimizalis opramismy.

HuncTpec

Crpec He BIIJIMBA€E Ha KUTTENiAJILHICTH
OpraHisMy JuIllle OOTH, IIOKHU BiH He IIePeBUIIIUB
MeBHOTO KPUTUYHOrO PiBHA. ¥ pasi K mepesBu-
IMIeHHs IILOT0 PiBHS B OpPraHiaMi IOPYHIYVIOTH-
cA MeXaHi3MM caMoperyJdalii ¥ moripmiyrTbesa
pe3yJabpTaTH IiAJBHOCTI, aX mo ix spuBy. Ta-
KNI CcTpec, IO IIEePeBUINYE KPUTUUYHUN PiBeHb
i mMKigJIMBO BIJIMBAE Ha OpPraHisM, Ha3MBaIOTh
puctpecom. Ile pyiiHiBHUII mpoliec, IO IIOTip-
mrye mepedir mecuxodisionmoriunux pyukmiii. Bix
MOJKe IIPU3BOJUTH A0 INCUXIYHUX 3aXBOPIOBAHb,
HaIpuUKJIajg genpecii.

OCHOBHMMHU IIPUYUHAMU AUCTPECY €:

* TPUBaJIa HEMOXKJIUBICTH 3a0BOJBHUTHU (hi-
3iosroriuni morpedu (BigcyTHicTh Bogu, mOBiTPS,
ki, Temma);

* HemigXomAIli, HEe3BUYHI YMOBH KHUTTS
(3mMiHa KOHIIEHTpAIlii KUCHIO B MOBiTpi, Hampu-
KJIa MiJ yac MpOKMBAHHA B ropax);

* VIIKOJKEHHSA OpraHisMy, XBOpOOU, TpaB-
MU, TOBrOTpuUBaJIuii 6iJb;

« TPUBaJIi HeTaTUBHI eMoIii (mepeXxuBaHHA
cTpaxy, T'HiBy, JIIOTi).

e3aHMTaHHH Ta 3aBJaHHA

1. HaBepiTb npuknagu 3i cBoro gocsigy, Konu crpe-
COBa cuTyaUis JonomMarana Bam yrnopatucs 3 npobnema-
MU. 2. OniWwunTb peakuito opraHiamy «6uiica abo Tikai».
Y yomy nonsrae ii 6ionoriyuHnin ceHc? 3. PosrnsHbTe
man. 45.1. AKi KOMMNOHEeHTM BiANOBIAI Ha CTpeC HanexkaTb
[0 HEepPBOBOI cUCTEMU? [0 eHAOKPUHHOI? 4. AKi Wwnaxm
peakuii Ha cTpec (man. 45.1) BignoBigaloTb pi3HUM CTa-
AiAM 3aranbHOro aganTauiiHoro cuHgpomy (man. 45.2)?
5. Yomy nig yac XpOHIYHOro CTpecy NoAnHa CTa€ Bpas-
nueoto fo xBopo6? 6. Ak 3anobirtm guctpecy?
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Tema 6. AganTauii

§ 46. BikoBa AMHamMiKa apanTauilHUX MOXXNNBOCTEN

0 [TomipkymnTe

XT0, Ha Bawy JymKy, 6inbl 3paTHWUIA Ao ajanTa-
Uin — nignitok aba popocna noguHa?

Q 3raganTe

» BikoBi nepiogn B XWUTTi NoguHN
» OyHKLUii nporecTepoHy, ecTporeHy

Ocob6nuBocTi aganTaLin

Yy paHHbOMYy BiLli

Opramism AuUTHUHH B IIpolieci mOpOCJIiIIam-
HS IOCTiAHO HaABYAETHCA, 30KpeMa, (QYHKIio-
HaJbHI CHCTEMM BYATLCS B3AEMOTISATH MIiXK
cobor0 i MmiAIOPSAAKOBYBATHCS €OUHiNI HeHpo-
rymopaJbHi#i peryinanii. Ha panHixX eramax
PO3BUTKY IPAKTUUYHO OyIAb-AKWII HOBUIH BILINUB
Ha OpPraHi3dM BUKJUKAE Iy:Ke OYPXJIUBY peak-
i, 0 AKOI 3aJilyyaroThbCs MaliKe BCi opraHu
it cucremu. Ile zemepanisosani peaxuyii. Ix Bu-
HUKHEHHS IIOB’A3aHe 3 TUM, III0 HEPBOBi IeH-
TPHU IIle He BMiloTh Au()epeHIiloBaT CTUMYJIU.
Taxa HecmemugpiuHa, reHepaidoBaHa pPeaKIisd
BKpail HeeKOHOMiuHa, BOHA 3MYIIIye aKTHUBYyBa-
THCSA BEJUKY KiJbKiCTh OprawiB i TKaHWH, He
3TaTHUX [TOIOMOTTH B PO3B’sA3aHHI agalTHB-
HOT'O 3aBJAaHHSA, IO IIOCTA€ IepeJ OpraHiZsMoM.
Y npomy # moasArae mpuymHA TOTO, IO AUTAUUNA
OpraHisM He 3JaTHUI MO TPUBAJIOTO YTPUMAaHHS
CTifiKOro cTaHy IIif dyac OyAb-AKOl AisiIbHOCTI.

Man. 46.1. Y paHHbOMy Bili HaBYaTMCA neriue
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I3 vacom, y Mipy mo3piBaHHS HEPBOBUX CTPYK-
Typ, BOHU NU(EPEHIIOIThCA U CTAIOTh OiIbII
BUOIpKOBMMU CTOCOBHO CTHMY.JiB. Amamrairiii-
Ha BimmoBigb mepectrae OyTH reHepai3oBaHOIO,
cTae OiJNBII JIOKAJNBLHOIO i cmenudiuHoo0, CIps-
MOBAHOIO Ha PO3B’sA3aHHA BY3bKOI'O aJalTalliii-
HOTO 3aBIaHHA.

Haii6inpm sHauummi 3MiHm B crTpaTerii
agamnTallii BereTaTUBHUX CHCTEM BiZOyBarOThCs
y Bimi 5—7 poxkis. Jluime i3 mporo BiKy opra-
HisM smaTHUi 3gificHoBaTé coeru@iumi, moope
nudepeHiioBani peakmii B xomi cBoro mpu-
CTOCYyBaHHA. ¥ Mepios cTaTeBOro M03piBaHHSA
amamTaliiigi mpolecu THMYAacCOBO BTPAYAIOTh
CBOI0 e(peKTUBHICTH i 3HOBY CTAlOTh MEHIII CIIe-
mudivaumu. Y:ke micaa 15-16 pokiB omaku
1 mgiBuaTa MaOTh PiBEeHb aJalTAIliMHUX MOMK-
JUBOCTEHN, Maii:Ke AK Yy JOPOCIUX.

diziosmoriyHMMY ¥ MCUXOJOTIYHUMU TOCJIi-
MIKeHHAMHU MOKasaHo, I0 YYTJWUBICTH A0 30-
BHIIIHiX BIJIMBIB HOCHUTL BUOIPKOBMII Xapak-
Tep Ha pisHUX eramax oHTOreHe3dy (MaJu. 46.1).
Ile nAaTyI0O B OCHOBY YySABJEHHA IPO KPUTWUHI
mepioau AK mepiogu HANOGiIBITOI YyTJIMBOCTI 10
BILTUBY (DaKTOPiB cepeoBUIIA.

OcobnnBocTi aganTauin y 3pinomy

M NiITHbOMY BiLi

ITicas 20—25 pokiB oprauism 3axinuye ¢op-
MYBaTHUCS, i TIOYUHAIOTHCA IIPOIECU iHBOLIUIL,
AK1 TOpKaloThbCS BCiX KJITHMH, TKaHWH, opra-
HiB, cHCTeM OpraHisMy Ta IXHBOI peryJsaIii.
Haii6inpimr icToTHI BiKOBi 3MiHM BUHHKAIOTH
y aiogeir y 50—60 pokiB; y 1meii mepioa uacrimie
PO3BUBAIOThCA If Pi3Hi 3aXBOPIOBAHHSA. 3 BiKOM
3MiHIOETHCA 3HATHICTh OPraHi3sMy IPHCTOCOBYBA-
TUCA OO0 3BUYANMHUX (PAKTOPIB cepemoBHUINA, ITIO
3PEIITOI0 B JIOJell IMOXUJIOTO BiKy IPU3BOAUTD
IO PO3BUTKY PeaKI[ii XPOHIiUHOTO cTpecy.

Veci BiKOBiI 3MiHM 3BOIATBCA OO TPHOX TH-
OiB: TOKAa3HUKH 1 mapaMeTpH, M0 3HUKYIOTHC
3 BiKOM; MaJIO3MiHHI IIOKA3HUKU 1 IIOKA3HUKU,
IT0 IIOCTYIIOBO 3POCTAIOTh.

Jo mepmioi rpynu BiKoBHMX 3MiH BiIHOCATH
CKOPOUYBaJIbHY 3IaTHICTh MioKapnaa ¥ CKeJeT-
HUX M fA3iB, TOCTPOTY 30DPYy, CAYXYy ¥ Ipale-
3IaTHICTh HEPBOBUX IEHTPiB, PYHKIII TpaBHUX



3aJ103 1 BHYTPINIHBOI CceKpellii, aKTUBHICTH (pep-
MEHTiB i TOpMOHIB.

Apyry rpyny IOKa3HUKIiB CTaHOBJIATH pi-
BeHb IIYKPY B KPOBi, KMCJIOTHO-JIy:KHUY GasaHc,
MeMOpaHHUI IMOTeHITiax, Mopdosoriunmuii cKas
KPOBi TOIIIO.

o TpeThoi rpynu HaJEKUTHh CUHTE3 TOPMO-
HiB y rimogisi (AKTT, BasompecuH), YyTIUBiCTD
KJITUH [0 XiMiYHEMX i ryMOpaJibHUX PEYOBUH,
pPiBeHBb XOJIeCTEPUHY, JIEUTHUHIB 1 JinmompoTe-
igiB y KpoBi, aprepiaibHUil KPOB’AHUUN THUCK.

Skmio HamBa)KJauBiIIow (isiosmoriuHoio xa-
PaKTepPUCTUKOIO 0ci6 MOJIOZOrO BiKy € zomeo-
cma3suc (BifHOCHA CTaJicTh BHYTPIIIHBOTO ce-
pemoBHUIlla OPTraHiszMy), TO IJA 3piamx i Jromeit
MOXUJIOTO BiKy — 2omeopes3uc (BiKOBi 3minm
OCHOBHHUX IapaMeTpiB opraHiamy).

ApanTauisa MaTepUHCbKOro opraHismy
10 BariTHOCTI

g 3abe3neueHHA PO3BUTKY ILJIOKA B Opra-
HisMi MaTepi BigOyBaloThCA iCcTOTHI 3Minmu, AKi
CTOCYIOTHCS IIPAKTHUYHO BCiX CHCTEM OpPraHisMy.

B opranmiami martepi 306iJbITyeThCA iHTEH-
CUBHICTHL i edeKTMBHiICTH ycix MeTabOJTiUHUX

IpoIieciB.
ITorpeba B KucHi 30iabmmyersea Ha 20 %,
00’em moBiTpa mpum auxamHi — Ha 40%.

00’eM IUPKYJO0OY0I KPOBi 30iJbIIyEeThCS HaA
40-50% . Ha 30-40% 36inbInyersesa vacToTa
cepuedbuTrTsa. 30iMbIIyeThCA 1 00’€M ILIA3MU
KpoBi. ¥ KpoOBi HiABUINYeThCS KOHIIEHTPAIIisd
JewkonutiB i aKTOpPiB 3CiJaHHA KPOBi.

IctorHi 3MiHm BimOyBaiOTbCA B €HAOKPUH-
Hi#t peryaamnii. ILraenTa mounHae IpogyKyBaTu
TOPMOHH, AKi BILNIMBAIOTh Ha Iepebir BariTHOCTI.

V¥V niameHTi yTBOPIOETHCA BeJINKA KiTbKiCThb
ecTporeHiB. Bouu BILimBaioTh Ha Bci Oioximiumi
Ipoliecu B MaTIli, 30iJbIIYIOTEL IPUIJINB KPOBI,
TiACUIIOIOTh TOTJIMHAHHA KHCHIO TKaHWUHAMMU,
AKTUBYIOTH €HEPreTUYHUI OOMiH.

Taxkoix ILIaleHTa IPOAYKYE BEJIUKY KiJb-
KicTs mporectepony. IIporecrepoH € ogHUM
3 OCHOBHHMX TOPMOHIB, AKWI iHTiOye peakIiio
BiATOprHeHHA mnJjoxa. TKaHUHM OUTUHU SB-
JSI0Th CO00I0 MiIlleHb IJis iMYHHOI cucTeMu

0 Kniouosa ines

ApanTauiiHi MOXIMBOCTI 1 HaNPAMKKX aganTtauin
Pi3HI Ha pi3HUX CTagiax iHAWBIAYaNnbHOro pPo3-
BUTKY.

Teva 6. Apantauii 333 S

Man. 46.2. 3 nepwunmM KPUKOM HEMOBAA MOYMHAE
OuXaTh CaMocCTilnHO

MaTepi, i BMCOKA KOHIIEHTPAIliA IIPOTeCTePOHY
06JIOKYe KJaiTmHHY Biamosimp T-mimdoinuris Ha
Yy)KOPiAHI aHTUTEHU.

ApanTtauil HeMoBnAT

Y MOMEHT HapOIKEeHHS PiBKO 3MiHIOEThCS
cepemoBUIlle iCHyBaHHA ZUTUHU. B yTpobi maTe-
pi BoHA ofepiKyBaja XapuyyBaHHS Bil MaTepuH-
CBbKOT'0 OpPraHisMy uepes ILJIAIIEHTY I MYIIOBUHY.
Y Hei He OyJIO JIeTeHEBOTO AUXAaHHA, He (PYHK-
I[iOHyBaJ¥W TPaBHi OpraHu, CEUOBUAIIbHA CUCTE-
Ma. 3 MepIInuX MUTEN caMOCTiiHOTO iCHyBaHHSA
OpradisM IHUTHUHU Pi3KO IIepedymOoBYETHCH.

Ilepmiuit KpUK HEMOBJATH CUTHAJI3YE IIPO
mepImui BAWX. 3 IEPIIUM BAUXOM TOUYMHAE
dyHuKIiOHYyBaTH AUXaJybHa cucteMa (Mai. 46.2).
ITicnsa mepeTucKaHHA IYIOBUHU 3B’ A30K KPOBO-
HOCHUX CHUCTEeM MaTepi i JUTUHU PO3SPUBAETHCS,
MPUINHAECTHCA 3B’ 30K TUTHUHU 3 MaTip’i0, TOMY
BMUKAIOThCSA CUCTEMU KUTTEBOTO caMo3abesme-
YeHHA OpraHidamMy AuTuHY. BoHa BcTyIlae B me-
pios HOBOHAPOMIKEHOCTi, AKUH OOMEXKYETHCSA
nepmuMu 28 THAMU KUTTA.

Y mei#t yac opraHisM AWTWHU TPUCTOCOBY-
€ThCS IO YMOB 30BHIIITHHLOTO CEPEJOBUINA: YCTA-
HOBJIIOIOTHCA JIETeHEeBe JUXAHHA, 103ayTPOOHMI
KpPOBOOOiT, MOYMHAIOTh (DYHKIIOHYBaTH TpPaBHI
oprauu, 3’ABJIAECTHCA CAMOCTiiiHA TEPMOpPEeryJis-
I[isgd, TigBUINYEThCA OOMiH PEYOBUH.

3anuTaHHA Ta 3aBAaHHA

1. Ha akux eTanax »utTa NoAnHa 3a3Ha€ HaNCUNbHI-
LWIMX afanTaliiHiX HaBaHTaxeHb? 2. Yomy nikapi nepuui
YOTUPU TUXKHI KUTTA HabiNbW NWbHO CNOCTepiraloTb
3a CTaHOM AUTUHN?
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Tema 6. AganTauii

§ 47. KoMneHcaToOpHi MOXANUBOCTI OpraHiamy Al0ANHN

0 [NomipkynTe

Yomy B 6GaraTbOx HUXKUMX GE3XpebETHUX MOXMBa
pereHepauia Lisloro opraHiamy 3 4yacTuHU Tina;

Y HUXKUUX XPEOETHMX (3eMHOBOAHI) MOXYTb
BiHOBMIOBATNCA OpraHu, a y CcaBLiB i NoanHN
MOXK/IMBa pereHepauif vile OKpeMmx TKaHWUH?

é 3raganTe

o ApanTauis  PereHepadin

KomMmneHcaTopHa peakuis opraHismy

Byab-axkuit nepexT, HACTIIKOM AKOTO € MO-
PVIIEHHS HOPMAJLHOTO PO3BUTKY, CHPUUNHSIE
3ayCK KOMIIEHCATOPHUX (YHKIIA opramismy.
KommneHcaTopHa peakiiss opraHizamMy — Iie IIpu-
CTOCYBAaJIbHI 3MiHU, CIIPAMOBAHI Ha BigHOBJIEH-
HA (PYHKIIA TKamuH abo opraHiB, Imo OyJau
MOIIKOMKeHi abo BTpaueni. Hampuwaazg, mic-
JIsI TIOIIKOMKEeHHA MO30YKa PyX0Ba aKTHUBHICTD
HOpPMAJi3yeThCs iHIMUMU BiAAijiaM1 T'OJOBHOTO
MO3KY; IIicJII BUAAJEHHSA OAHiel HUPKU iHIIa
(dyHKI[iOHYy€e iHTEeHCUBHIiIIIEe i KOMIIEHCY€E BTPATY.

Kommencaropui peakirii € pisHOBuUIAOM Hpu-
CTOCYBAJBLHUX peakririii. Ase, Ha BigMminy Bin
3BUYANHUX IIPUCTOCYBAJBHUX PeaKiliii, KOMIIeH-
calii BUHMKAIOTh JIUIIIe B TOMY BUIIAAKY, KOJIU
OopraHiaMy 3aBIAHO IIKOAY; BOHU HE € BUAOBUMU
i BimOyBaroThCcsa iHAMBiAYaJIBHO.

CrouaTKy IOIIKOMKEeHHS CTPYKTYP i PyHK-
il opradisMy IPuU3BOAUTH IO TEPMiHOBOI KOM-
meHcalrii, a came g0 aKkTHBAIlil cuMOaTo-aapeHa-

HopmanbHuin m'a3

linepTpodoBaHuin m'sa3
pTP

Man. 47.1. linepTtpoodia cepueBoro m'siza
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JoBoi cucremu (muB. § 45), 3cimamHi0O KpOBi Ta
iHmuM HecmenudivyHMM MeXaHidMaM, IO Til0Th
3a OyIb-sIKOTO IIOIIKOIKEHHS.

ITizmime peasnisyooTbcsa QOPMU JOBIOCTPOKO-
BOI KOMII€HcAIlil, 30KpeMa, pereHepaisa KJIiTuH
i TkaHWH, rineprpodia i rimepmiasis opranis.
SIx Bu BiKe 3HaeTe, pereHepaiis — Ie BigHOB-
JeHHsS OpraHisMoM TKaHWH, KJITHH, BHYTPi-
MIHBOKJITUHHUX CTPYKTYpP. l'imeprpodia — e
30iabIIeHHA 00’eMy (QYHKIIIOHYIOUOI TKAHUHU.
B ocnoBi rineprpodii mexuTh rimepmiaasia —
30i/bIIIeHHsS KiJIBKOCTI KJIiTHMH Ta BHYTPIIIIHBO-
KJIITUHHUX CTPYKTYP.

®dizionmoriuna rinmeprpodisa po3BUBaAETHCA
Y 3OOPOBUX JIIOAEH K IIPUCTOCYBaJbHA peak-
mig Ha OigBuUIlleHy (PYHKIiI0 opraHiB, Hampu-
KJiaJ 30iJbIIIeHHSA BiATTOBIZHUX TPYI CKEJIeTHUX
M’a3iB mig vac 3aHATh cmopToM. KoMmencaTopua
rimepTpodia BUHUKAE, AKIITO OpPTaH He 3JaTHUMN
BUKOHYBaTH (QYHKIII B JocTaTHROMY 00csa3i. Ha-
OPUKJIaL, 3a YMOBH BajJ cepiisg abo imemiuHoi
XBOPOOU ceplisi PO3BUBAETHCA rimepTpodisa cep-
IeBOro M’s3a, AKa YacTKOBO KOMIIEHCYE IIPO-
OosemMu 3 KpoBoobGirom (maj. 47.1).

Y pasi xpomiumoi rimoxcii B Jgrozmeit, AKi
JKUBYTH BUCOKO B IrOpax, CIIOCTEPiraeTscs rimep-
maasid cToBOYpOBMX KJITHH — IIOIEPeTHUKIiB
€PUTPOIINUTIB Yy KiCTKOBOMY MO3KY. BHaciimox
IBOTO B HUX BUPOOJIAETHCA OiJIbIIIE €PUTPOILY-
TiB, Hi*K B 1HINHNX JIIOHEH.

Hait6inpin gocKoOHAII KOMIIEHCATOPHI IIpo-
Imecu BimOyBaIOThCS Mif] Yac MOIITKOMKeHHs Hep-

[i3HanTeca 6inbLue

HaykoBun meguuHun XypHan
The Lancet 2007 poky ony6ni-
KyBaB CTaTTio «MO30K KrepKay.
Y Hin po3nosiganoca npo Bpa-
XKalouunin BUNagoK rigpouedanii
y 44-piyHoro ¢paHuy3a. MMig vac
MeanYyHOro o6CTeXeHHA TOMO-
rpadia BuABUNA B HbOrO BifACyT-
HICTb TPbOX YBEPTE FOIOBHO-
ro Mo3ky (man. A), Ha BigMiHy
Bil 300pOBOro Mo3ky (man. b).
OpfHak NiofviHa XrBe HopMaJsb-
HUM XUTTAM, MA€ ciMm'to, aiten
i € pepXaBHUM CnyKO60BLEM.




BOBOI cuctemMu. 3a CyyacHUMHU OaHUMU, Y TO-
JIOBHOMY MO3KY JIIOAWHHK HajiuyeTrbesa Big 10 mo
100 muapg HeiipoHiB, 1110 yTBOp0ioTs 10—30 THC.
cuHAaIciB. 3a yMOBU 3arubesii YaCTUHU T'OJIOBHO-
ro MO3KY IId PO3TaJyKeHa CHUCTeMa HEPBOBUX
3B’A3KiB Moike OyTu mepeOymoBaHa TaKUM YH-
HOM, IO (YHKI[I 3arumbamX OiJISHOK Bi3bMYTh
Ha cebe KiiTmHU, AKi sanumumianca. Taxka Biac-
TUBiCTh HEPBOBOI CHCTEMHU BijoMa AK IJIaCTHY-
HicThb — HEPBOBI IEHTPHU MOXKYTh y IIporeci
KoMIleHcallii mpuiiMmaTu Ha cebe HOBi, He BJac-
TuBi iMm pawmime dynakmii. Haiibinbmion mipoio
IJIACTUYHICTH BJIACTUBA KOPi I'OJIOBHOTO MO3KY.

Bigomi Bpaskaroui daxTm mpo KoMIIeHCca-
TOPHI MOMKJIMBOCTI TOJIOBHOTO MO3KY JIIOAWHU.
BusBaserbcs, MOXKHA KUTU 03 MO30UYKa, 3 II0-
IIKOKEHOI a00 BUAJIEHOI0 YaCTUHOKI MO3KY
i HaBiTh Oe3 ommiel miBKyJIi.

Kommnencatopui mpoliecu B IeHTpaJbHiit
HEepBOBill cucTeMmi 3maTHiI B meBHiNT Mipi Kom-
neHcyBatu aedexTu oprauis uyrrsa. [lokasasno,
HaAOPUKJIAL, IO HicJaA BTPATHU 30PY (PYHKIIiIO
CIPUHHATTA CUTHAJIIB CepeqOBUIINA IIEPENMAIOTH
Ha cebe iHIIiI ceHCOPHIi cucTeMu — COYX, OJOTUK,
HIoX. Bigomo, 110 B JII0Zei i3 posjiagaMu Cayxy
3arocTpeHa MIKipHa YyTJWBiCTH, BOHU BJIOBJIIO-
IOTh HABiTh MiHiMaJIbHY Pi3HUIIIO B TAKTUJIBHUX
BITUYyTTAX.

3arapToByBaHHHA

3arapToByBaHHA OpraHiaMy — Iie IIpolie-
OypHu, 3aBAAHHAM SKHX € 3MiIlTHEHHA iMyHHOI
CUCTEeMHU OpPTaHi3My Ta HMOTO0 IIiTOTOBKA [0 He-
COPUATINBUX YMOB (CIIeKa, XOJOJ, BOTKiCTb).
Y pesyapTaTi 3arapToByBaHHS OPTraHi3M MOKe
HaABYMUTHUCS Kpallle 3anodiraTu BUHUKHEHHIO 3a-
XBOPIOBaHb, a TAKOYK KPAaIllle CIIPABJIATHCS 3 Ha-
BaHTAYKEHHAMU 1 HECIPUATIUBUMYU yMOBaMMU.

Kopucts 3araproByBaHHsA opraHiamy:

« 3MiIITHEHHA iIMYHHOI CHCTeMHU OpraHiamy
(Kpalire TpPOTHCTOITH Pi3HUM 3aXBOPIOBAHHAM);

* MiABUIIEHHA OHiPHOCTI HECHPUATIUBUM
TeMIIepaTypPHUM yMoBaM (X0JIOJ, cIeKa);

KntouoBa igen

Peakuis opraHiamy, cnpAaMoBaHa Ha BifHOBNEHHA
AKNX-Hebyab mopyLeHb Yy Tini 1y GyHKLii BHY-
TPIWHIX OpraHiB, Ha3NBAETbCA KOMMEHCATOPHOI
peakui€lo. Y pesynbraTti 3arapToByBaHHA OpraHiam
MOXe Kpalle 3anobiraTyi BUHWKHEHHIO 3aXBOPIO-
BaHb, a TaKOX Kpalle CNpaBfAATACA 3 HaBaHTaXeH-
HAMW N HECMPUATANBUMK YMOBaMMU.

Teva 6. Apantauii 333 S

Man. 47.2. MopiKyBaHHA — Crnoci6 3arapToByBaHHA

* MiABUINTEHHS BUTPUBAJOCTI M mpaliesgar-
HOCTI.

OcHOBHi cmoco0u 3arapToBYBaHHSA OpraHis-
My — 3arapToBYBaHHS IMOBiTpAM i Bomorw. 3a-
TapTOBYBaHHSA BOJOI0 € OOHUM i3 HAWKOPUCHI-
IINX BUIiB 3arapTOByBaHHA opraHizmy. MoskHaA
BUIIJINTH KiJbKa cIoco0iB: oOTHMpaHHSA XOJOJ-
HOIO BOZIOIO, OOJIMBaHHA, XOJOOHUN VI, KOHT-
pactHui gym (man. 47.2).

ITounHaTH; 3arapTOBYBaHHA OPraHiZMY MOXK-
Ha JIUIIe B TOMY BUIIAIKY, AKIIO JIIOAWHA 3[10-
poBa. Ciin HeraiiHO NPUIMHUTH, SKIIO TIPO-
meaypa BUKJIWKAE IOTiPIIEHHSA CAMOIIOYYTTS.
PiBenb i vac BIIMBY HeOOXiZHO MigBUINTyBATHU
noctynoBo. IIponenypu i3 sarapToByBaHHSA IIO-
BUHHiI mOBTOpIOBaTucA 0esJiu pasis.

MNepexpecHa aganTtauis

Haymi Bigome nmy:ke 1ikaBe siBuIlie, AKe Ha-
3UBAETHCA MepexpecHoro agantaiiero. Ilonsrae
BOHO B TOMY, IO 3aXKMCHO-IIPMCTOCYBAJIbHI peak-
mii opraHisamMy, BUKJIUKaHI SKUM-HeOyAb OTHUM
(paKToOpoM, HNPU3BOAATL MO0 IIiABUINEHHSA CTiii-
KOCTi OpraHisMy TaKo:K A0 BCiX iHITMX (paKTOpiB
30BHIITHLOTO cepemoBuiia. Hampukrianx, amar-
Tallisd O BUCOKOI TeMHOepaTypu IIPU3BOAUTH IO
OigBUINleHHA BUTPUBAJIOCTi. Apmamraiiisg g0 Xo-
JIOAY IiAgBUIIyE M’A30BY CHIIY.

3anuTaHHA Ta 3aBOAHHA

1. 3a paxyHOK AKOro mMexaHiamy — rineptpodii un
rinepnnasii — BigOYBaOTbCA KOMMEHCATOPHI peakuii
LeHTpanbHoi HepBoBOi cuctemn? 2. ONUWITL pPonb pe-
reHepauii B KOMNeHCaToOpHKX npouecax. 3. Akuin cnocio
3arapToByBaHHs BU 6 obpanu ansa cebe?
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§ 48. MopdonoriuHi aganTauii TBapuH.

ApanTauia AK pe3ynbraTt eBonouil

0 [TomipkymnTe

3a [OMOMOro AKNUX 3acobiB MaCKyKTbCA TBapVIHVI?

e 3raganTe

o CTpyKTYpHi aganTauii
o MizionoriuHi aganTauii
« [NoBegiHKoBI aganTauii

BignosigHictb 6ygoBu Tina
[0 YMOB iCHYBaHHA Ta Cnocoby
XKUTTA OpraHi3mis

Oco6auBocTi OynoBH Tijla BU3HAUYAIOTHCS
TUM, y AKUX yMOBaX TBapWHAa JKWBE, SAK 3J0-
OyBae 13Ky, SKMM YMHOM pPyXaeTbcA Tolmo. Ha-
OPUKJIAK, IJA IIBUIKOXiZHUX BOTHUX MeII-
KaHI[iB — pumb i KUTOMOAIOHNX — XapaKTepHa
obTiuna ¢opma Tima. ¥ mpumoHHUX Pubd TiJjo,
HaBOaKMu, MmiaocKe (masu. 48.1).

Y gitaroumx TBapuH chopmyBasucAd Taki
YACTHHU Tija, IKi Jal0Th MOMKJIUBICTL iM JiTa-
T, — Ile KpuJja y NTaxiB i KaKaHiB, CKJIAIKMU
Tina y O6ijok-jerAr. ¥ TBapWH, IO HPUCTOCO-
BaHi 0 MIBUAKOrO 6iry y cremy, PO3BUHYJIUCS
KOINTAa, I0 aMOPTU3YIOTH CTPUOKU IO TBEPHiii
MOBEPXHi. ¥ mpUMAaTiB KiHIIiBKM IIPUCTOCOBAHI
IO TOTO, 11100 UimIsaTHcsA 3a BiTTH, y Iig3eMHUX
TBapUH — 100 PUTHU.

PisHuma B OyoBi Imiesienn y pPOCAMHOITHUX
i XMKUX TBapUH XapaKTepusye 0CcOOJTUBOCTI Tx-
HBOTO XapuyyBaHHA. XW)Ki TBaApWHUW OTpUMAJINU
3aco0u Hamajxy Ha JKepTBY, TOHiI AK JKEPTBU —

CucmemamuyHe NOJIOXEHHA

CcaBui KicTkoBi pnbu
OenbdiH TyHeupb Kamb6ana

LLiBnaki mopcbki nnasui
Xummesa ¢popma

Man. 48.1. Qopma Tina i XnTTEBi Gopmm
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MprAoHHI MelwKaHLi

3aco0M ITACUBHOTO 3aXUCTYy Big XMiKakKiB — Xi-
TUHOBUU IIOKPUB, PAKOBUHM, KiCTKOBiI maHIiiu-
pu, TOJIKH.

Pisui Bugu, 10 BegyTh OiJbII-MEHII OIHA-
KOBHUH CIIOCi0 *KUTTSA, MAIOTh CXOMXKi TUIIM OymO-
BU II MOEAHYIOThCA B IPYHOH, IO HA3UBAIOTHLCS
summesumu Gopmamu. OgHi ¥ Ti K KUTTEBL
¢dopMu MOKYTH BUHUKATH B OY:Ke BigmaaeHUX
BUJIB: meabdiHiB i pub, mTaxiB i KayKkaHiB, Xpo-
OakiB i amiii.

MpucTocyBanbHe 3abapBneHHA

3axucHe 3a0apBJIEHHA MAacKye OCOOMH min
TJIO HAaBKOJIUIIHLOTO cepemosuina (maum. 48.2).
Hanpukaan, aiinma nraxiB, AKi risgarbes
B TpaBi, MawTh IIIirMEHTOBaHY IIKapajaymy.
Y wmicmeBocTax 3i CHIsKHUMU 3UMaMU TBapUHU
OinimaroThs (3a€nb, ropHocTal, Oija Kypimka).
Hesxri TBapUHM MOYKYTH MIBUAKO (32 KiJTbKa XBU-
JIVH) 3MiHUTH KOJIip Tija (XaMeseoH, Kambaa).

Oco6/IMBUM THIOM 3aXMCHOTO 3a0apBJIEeHHSA
€ 3a0ap8JaeHHA, U0 pO3ujleH08Y€e,— Iie KOJIU Ha
TiJIi TBAPWMHU YEPTYIOTHCS TEMHI i CBiT/II mIaMMT
abo cmyru (turpu, 3ebpu) (manx. 48.3). Take
3a0apBJIEHHsS PO3MUBAE€ KOHTYPHU Tijla, POOUTH
TBApPUHY HEIOMITHOIO cepeja POCJWH, IIig dYac
rpu cBiTya ¥ TiHi.

MackyBaHHA — IIPHUCTOCYBAaHHS, 3a SKO-
ro He TiJbKM 3a0apBJiieHHdA, aje W (Qopma Tijga
3JIUBAETHCA 3 HABKOJIUIIHIM CepemoBUIIEM.
Hanpuxiaan, 6GoroMoaum HAragyoTh TiJIOUYKHU
(maz. 48.4), a MeTeIMKY CX0K1 HA JIUCTS POCTIUH.

3acTepe:kjanBe 3a0apBJEeHHS IIOTIEPEKAaE
mpo HebOesmneKy i Bimmarkye. I[y:ke sickpaBe 3a-
OapBJIEHHS 3a3BUYAll XapaKTepHe IS OTPYHHUX

XpsAwosi pnubu
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Man. 48.2. 3axucHe 3abapBieHHA NONAPHOI COBU



Man. 48.3. 3a6apBneHHs, Wo po3une-
HOBYE, y TWrpa

BUIIiB, a TAKOK TaKUX, IO KAJATH (0CU, OAKO-
Jau, oTpyiHi 3mii). BoHo momepemxae XuiKaka
opo Te, IO IIOTeHIifiHA JKepTBa HeicTiBHa. 3a-
cTepeKJimBe 3a0apBJIEHHS YacTO IIOETHYETHCS
3 IeMOHCTPATUBHOIO IIOBeAiHKOI0 (Maj. 48.5).

Mimikpiga — Ie momiOHiCTL He3aXUIIeHUX
opraHismiB 3a 3abapBjeHHAM i opmMoro Tija i3
saxumieHuMu. Hampukiaanx, cMyru Ha Tijgi He-
OTPYHHUX MYX AII0OPUYATIOK POOIATH IX CXOKUMU
Ha 6KiaM Ta oc, 3a0apBiIeHHA TPOIIiYHUX BYJKiB
Harajaye oTpyiHux 3miii. Taka cxoKicTb BU-
HUKJIA B XOOi eBOJIIOIII AK 3axXHCHA: XMKaKU
IpuiMaTh He3aXUIeHuil BU 3a Hebe3meuHuii
i yHHKaOTh foro (maj. 48.6).

Y 6igbIn HIMPOKOMY CeHci mig mimikpiero
po3yMioTh OyAb-AKi BHUIAIKU 3a0apBIIeHHS
i dopmm Tima TBapuwH, IO MaCKYIOTh IX ITiJ
cepemoBUIlle IMpoKuUBaHHA (MaJy. 48.2, 48.4).

EBonwouinHe BUHMKHEHHA aganTalin

ITpucrocoBanicTh, abo amalTHUBHICTL, €
ONHUM i3 pPe3yJbTATiB eB0.10uil, 110 BUHUKAE
BHACJiIOK npupodHozo 0o6opy. Y pesyabrari
00poTHLOM 3a iCHYyBaHHS B KOMKHIN ITOIMYyJISAINii
Kpallle BUKMBAIOTHh 1 3aJUIIAIOTH ITOTOMCTBO
0COOMHU 3 KOPUCHUMU B IEBHOMY CEPEeIOBUII
dbenorunamu. Hamanxky ycnagKoBYIOTH amall-
TUBHI pucu 6aTbKiB, OTPUMYIOUM BiJ HUX Bin-
noBigHI BapianTu reHiB. Uepes HU3KY ITOKOJiHb
y MHONMyJANiAX HAKOMUYYIOTHCA I€PEBAYKHO
amanTuBHiI reHHi BapiamTu. OT:Ke, Oisg Bimbopy

0 KniouoBa iges

Y pesynbTaTti TpUBaNoro eBoLINHOro npouecy
B YCiX OpraHi3miB ¢opmMyioTbCA i YIOCKOHaNoTb-
€A IXHIi MPUCTOCYBaHHA [O YMOB HaBKOMMLIHbOIO
cepepoBulla — apanTauii. Yci aganTtauii BigHOC-
Hi — BOHUW KOPWCHi 3a KOHKPETHUX YMOB.

Man. 48.4. MackyBaHHa 6oromona

Teva 6. Apantauii 333 S

Man. 48.5. 3actepexnuse
3abapBneHHsa ryceHuli WoBKonpsaaa

moJiArae y BubOipKOBOMY BiATBOpPeHHi agamTus-
HUX TeHOTUIMIiB.

BigHOCHMI XxapaKTep NpUCTOCyBaHb

IIpucrocoBaHicTh He Mae aGCOIOTHOTO XapakK-
Tepy. IloimaroTs TBapuUH i 3 3aXUCHUM, i 3 3acTe-
PeKIUBUM 3a0apBieHHAM. XIVIKaKM HaIaJaloThb
HaA TUX, XTO MacKyeTbcdA. J[o Toro K yci amanrartii
BiTHOCHI — BOHM KOPWCHIi 3a IIeBHUX yMOB. ¥ pasi
3MiHN CepeloBUIIA aAalTallii MOXKYTh YTPaTUTH
CBO€ 3HAUEeHHA (HAIIPUKJIAZ, JIFOOOB O COJIOAKOI
ki B mrogmaM). O3HaKM, M0 BTPATUJIN 3HAUYEH-
H, IIOCTYIIOBO PEIYKYIOTHCA M 3HUKAIOTH (OpraHu’
30py B IE€UEPHUX TBAPWH, AlIEHAUKC Y JIIOJUHMN).
SIkmio osHaka cTae IIKiAIWBOIO IJIA OpPraHis-
My, 3a Hel BifOyBaeThCsi HEraTMBHUU 00ip.

A

Man. 48.6. Mimikpisa: ocornogibHa Myxa imiTye 3ab6apBneHHA oC

e3aﬂMTaHHﬂ Ta 3aBaHHA

1. HaBegiTb Npuknagn TBapuH i3 3axncHMm 3abap.-
neHHAM. 2. YncenbHicTb AKoro Buay 3a3Buuaii OyBae
BULLOIO Y BMNAAKY MIMIKpii: OTPYNHOIO Y1 HEOTPYNHOro?
Bignosigb noAcHiTb. 3. Yv BCi npucToCyBaHHA B NOAVHMY,
HabyTi B pe3ynbTaTi eBOMOLi, 3an1WAOTbCA afAanTmB-
HUMKM | cborofHi? 4. flka, Ha Bally [yMKY, O3HaKa Haii-
6inblu BU3HAYaE eBOMOLINHNIA ycnix JIloAMHN PO3YyMHOI?
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Tema 6. AganTauii

§ 49. ODopmyBaHHA KoaganTauin y cMMBIOTUYHNX OpraHi3miB

0 [NomipkynTe

B3aemogilo mapasuTiB Ta iXHiX »epTB iHKONN
Ha3/BalOTb «TOHKOID O30POEHbY.
Lo umm xouyTb ckasaTtu?

Q 3raganTe

o Cumbios o MyTyaniam

« [apasntnsm o XvKautBo

¥V mporeci cmisbHOI €BOJIIOIIT — KOEBOJIIO-
mii — pisHi BuauM pociauH i TBapMH BUPOOUIN
IPUCTOCYBAaHHA OJWH OO OJHOTO — KoOAaJalTa-
mii. I1i xoamanramii MoKyTh OyTH HaCTiJIBKU
TiCHUMHX, IIO JKUTHU OKPEeMO OAMH BiJi OJHOTO
BUIU B)Ke HE MOXKYTh.

KoapganTtauis B cuctemi
«XPKAK — MXepTBa»

IIpucTocyBaHHs, SKi *KepPTBU BUPOOISAIOTH
IS TOTrO, IO0 MPOTHUAIATH XM KAKaM, CIPHI-
I0Th (pOPMYBaAHHIO B XMJKAKiB MexaHidMiB, AKi
JIO3BOJISIIOTh AOJIATH IIi TPUCTOCYBaHHA.

Y xmkakiB BUHMKAIOTL IIPUCTOCYBAaHHSA IO
MOINYKY, IepecJaifyBaHHsA Ta BOUBCTBA 3400MUi.
Im BiacTuBi posBHMHEHI opraHm YyTTH, OLIBII
CKJIaJHA MOBEeiHKAa, iHKOJIM KOJeKTHUBHA (BOBUi
arpai, JieB’aui mpaiigu Torro). [Jad HUX Xapak-
TepHi neBHi ¢isiosoriuni ocobsmBocTi, 30KpeMa
HeBeJIMKa MOBJKMHA TPaBHOTO TPAKTy i HaaB-
HICTb Yy HBOMY IIPOTEOJIITUYHUX (pepMeHTiB i3
IysKe BHUCOKOI0 aKTHUBHICTIO.

Man. 49.1. MegnuHa n'siBKa
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Y moTeHHiHHUX KEPTB PO3BUBAIOTLCSI Me-
xaHismu mportuaii. ManopyxJyauBi TBapuHU Ma-
I0Tb MOPQOJIOTiIiUHI 3acO0M MACHMBHOTO 3aXWCTY
(manmupu uvepemnax, MYHILIi MOJIIOcKiB). [ly:ke
eeKTUBHUMU 3acobaMu 3axXucCTy € (isiosoriuni
MexaHisMu (OTPYHHI 3a71031, BUAIJICHHA PignHN
3 HempueMHuUM 3amaxoM). IloBemimkoBi mexa-
HiBMU 3aXWCTy COPAMOBAHi Ha BTEUYy, aKTHUBHY
000pOHY, BiIJISKyBaHHA a00 3aBMUPAHHSI.

Mix xwmixarkamm i sKeprBaMu (POPMYETH-
cAd cucTeMa B3aeMOiii, 3a AKOl oOMABI rpymnu
cTabinbHO icHYIOTH Ha meBHil TepuTopii. Ilopy-
IIeHHS TaKOl CUCTEeMU IIPUBBOAUTH IO KaTaCTPO-
¢diurnx erosgorivnmx HacaigkiB. Hampuraan,
HaIMIipHUHM BiZCTPiJl BOBKIB CTae IPUYMHOIO
MOIIUPEeHHA 3aXBOPIOBaHb cepes iXHiX KepTs,
HACJiTKOM UOT0 € BUMUPAHHS IIOIMYJIAIil uepes
mepeHaceeHHsA, ocaabaeHHA iHGEKIiAMY TOIIO.

KoapganTtauis B cuctemi
«MapasuT — Xas3AiH»

Y mapasuriB icHye KOMILIeKC amamnTaliii,
AKi 3a0e3MeuyoTh IIPUCTOCYBaHHs Giojorii ma-
pasuTa 10 ocobyimBocTeil MmopdoJiorii, ¢isiosmorii
Ta eKOoJIoril IXHixX xasdAiB.

3a KJIaCUYHOIO CXEMOIO «IIapasuT — Xas3saiH»
BimOyBaeThbCcsl B3aeEMOJisA BipyciB abo OakTepiit
3 opraHisamMamMu. 3axXBOPIOBAaHH, IO BUKJIMUKA-
I0TBbCSI HOBUMH iH(peKIiaMu, 3a3Buuaii mepebdira-
I0Th V TSKKifT popMi, ajie B mpoIieci eBOJIIOIil
XBOPOOM TIePEeHOCATHCA JIeTIne: BUAM-Xas3sdai Ha-
OyBalOTh iMyHiTeTy, ToAi AK iHdeKIiiiHi areHTH
BHIKYIOTH arpecuBHICTD.

VYV KuimreyHUX NMapasuTiB YTBOPIOIOTHCA IIPHU-
CTOCYBAHHSA JJIs IPUKPIMJIeHHA A0 Tijia XasdiHa
Ta BCUCAHHSA MOKUBHUX PEUOBUH, a TaKOXK Bil-
OyBa€eThCs CIPOINEHHA OpraHisallii: BTpayaioThb-
cA KiHI[IBKU I OpraHu 4yTTs, PeAYKYETHCA TPaB-
Hu KaHaja. OpramismM-xasdaiH OigBUIYE CBOIO
CTifiKkicTh M0 Aii HeraTuBHUX (PaKTOPiB (30KpeMa,
TOKCUYHOCTi), AKepejoM AKUX € ITapasur.

Iukonmu KoagamTamia mapasuTiB i xasdAiB
TIEePEeTBOPIOETHCA HA BUTIAHY B3aemoxito. Ilpwm-
KJang — MmenmuHi m’aBku (Maj. 49.1) Ta ccaBii.
IIpucucatouuch 0 Tijia TBAPUHU, I’ ABKA BBOJUTD
y ii opraHiam 3HeOOJ/IOBAJILHI PEUOBHMHU, a Ta-
KOK PEUOBUHU, SKi IIEPEMIKOIKAIOTh 3CiTaHHIO



Teva 6. Apantauii 333 S

Man. 49.2. 3anuneHHs

KPOBi Ta po3UMHAIOTE TpoMOu. ToOTO Imiciis Ibo-
O CTaH 370POB’S KEPTBU HABITH IMOKPAIIYETh-
ca. Came 1eit epeKT i BUKOPUCTOBYE MeIUITMHA,
3aCTOCOBYIOUM II’SABOK i3 JIIKyBaJbHOI METOIO.

KoaganTadii nig yac myTyaniamy

Mymyanizm — 1e B3aemoBUTimHa (dopMma
criBicHyBaHHA opraHisamiB. MyryasmicTuuHi B3a-
€MOBIJHOCHHH BiZirpaioTh BaKJIUBY POJIL Y Cy-
yacHili 6iocepi. Tak, ykpail BaKIUBUMU IJIS
POCJIVH € MyTYaJIiCTUYHI BiTHOCUHM 3 IeAKUMU
rpubamu, AKi yTBOPIOIOTH MiKOPU3Y, KOMaXaMu-
3a0MJIIOBAYaMU i CCaBISIMU, SAKi IOIIMPIOIOTH
ixHe HaciHHA. PocimHOIgHI TBapUHM HE MOXKYTh
TIEePEeTPABJIIOBATH POCIUHHY 'Ky 0€3 ZOIOMOTH
cumbioTuuHux O0axTepiii. KopasoBi pudu me mo-
JKYTh icHyBaTu 0e3 B3aeMoOZil KopaJioBUX IIO-
JimiB 3 OOJHOKJIITUHHUMY BOIOPOCTSIMU — 300-
KCaHTeJIaMMU.

SlckpaBuM HpUKJALOM TPUBAJUX i B3aEMO-
BUTiTHUX BiTHOCUH € CIIiJIbHA €BOJIIOIisA POCIUH
i komax-sanuaoBauiB. PocinHu npuBabIIIOOTh
KOMaX NaXy4YUMW PEYOBHMHAMU 1 ACKPaBUMU
KBiTamMu, iXHI# IWUJIOK JUOKUNA 1 JerKko mpu-
cTae [0 Tijla KoMaxu. ¥ KOMaX pPO3BUBAIOTHCS
MOP(OJIOTiuHI MPUCTOCYBAaHHA OO0 3aNWJIEHHS:
YKPHUTE BOJOCKAMU TiJO, A0 AKOTO n00Ope mpu-
JWNae TUJIO0K; NPUCTOCOBAHUU n0 Mopdosorii
KBITKM pOTOBHMI amapaT, TaKHMH AK XO000TOK
y MmerenukiB (mam. 49.2).

KntouoBsa igen

Y npoueci koeBonwuii B pi3HUX BUAIB POCAVH
i TBAapuMH BUPOOUNINCA B3aEMHI MPUCTOCYBaHHA
OAMH OO ogHoro — KoaganTauii. BoHn MoxyTb
6yTV HaCTINbKM TICHAMU, O OKPEMEe iCHyBaHHSA
Takux BUAIB CTa€ HEMOX/VBUM.

Man. 49.3. EHgocnmbio3 iHdy3opii Paramecium bursaria
i3 3efIeHMMM BOJOPOCTAMY

BHY TPILLHBbOKNITUHHUI
eHgocnmbios

Taxkuii TUII MyTyaJiCTUYHUX BiZHOCHWH, AK
BHYTPIITHBOKJIITUHHUN eHdocumbio3 (OAUH 3 Op-
raHismiB ;KuBe BcepenuHi iumioro) (mana. 49.3),
CIPUYMHWB BUHUKHEHHS €yKapiOTUYHOI KJIiTHu-
Hu. [leaki crapomaBHi 6axkTepii HACTIMBKY TpU-
CTOCYBaJuCA OO JKUTTA B IUTONJIAZMI iHIIHX
KJiTHH, [0 HOYaJHN OifATH 3 HUMU IK €IUHUI
oprauism. 3rogomM i3 KJiTMH-eHZOCHMOiOHTIB
yTBOpmMaNCA MiTOXOHApPil i xmopomaacru. Mi-
TOXOHAPii yTBopuauCca 3 aepoOHUX OakTepiii,
3TaTHUX e(DeKTUBHO BUKOPUCTOBYBATH KUCEHbD,
IJIacTUAN — 3 PiBHUX Tpym 6akTepiii, 3maTHUX
0 OKCUTEHHOTO (oToCcHMHTE3y, abo OZHOKJIi-
TUHHUX (POTOCHMHTE3YIOUUX eyKapioTis.

Y mpoieci TpuBasoi KoeBOJIONII KIiTHUHM-
xas3dAi Ta eHJoCUMOIOHTH TPUCTOCYBAINCH OMUH
IO OZHOTO Ta CHMHXPOHI3yBajam IPOIeCU MeTa-
6osismy. 'mubuuHy Koamamrallii moOpe BHIHO
3 TOTO, IO, HAIPUKJAL, OIS POOOTH MiTOXOH-
apii morpioHo mpubausHo 700 pisHux 6inKiB,
ame tinpku 5 % i3 HMX 3aKomOBaHiI B reHOMI
MiTOXOHPili. ¥Yci iHImi 6iIKM KOAYIOThCA Amep-
HUMU TeHaMH’ i TPaHCHIOPTYIOThCA B MiTOXOH-
Ipii 3 MUTOMJIa3MM KJIiTHUHU.

e3aﬂMTaHHﬂ Ta 3aBLAHHA

1. lMoAcHiITb, AK KoafanToBaHi Mi>K CO00l0 BOBKU
i 3anmui. 2. Yomy B eHpgonapasuTiB CNPOLLYETbCA Opra-
Hi3auia? 3. fki mexaHi3amu 3apiaHi y B3aemoapanTauii
aHaepoOHMX KMLLKOBYMX GakTepil i ccaBuiB? 4. MOACHITD,
AK POCIVHU BMKOPWUCTOBYIOTb TBapWH AJIA BJIACHOIO
PO3MHOXeHHA. 5. flKi BnacTMBOCTi, Ha Baly AYMKY,
MOBMHHI Bynn MaTu cTapopaBHi 6akTepii — npenku
MITOXOHAPIN? nnactna?
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OcCHOBHI NonoXxeHHA Temun «AganTauii»

CepepoBuua iCHYBaHHA XUBUX OPraHi3miB

- Bonue - HazemHo-1mI0BiTpSIHE

« ITinzemue + Tiyna »KuBUX opraHismin

Tepmoperynauis

Tepmoperyadamiga — Iie CYKYIIHiCTh HPOIECiB, SKi HO3BOJAIOTH IiATPUMYBaTH TEMIEPaTypy Tijaa
opraHiamy Ha meBHOMY piBHi. TepMmoperyisaiid € ogHUM i3 HaWBaKJIUBIIIMX MeXaHiI3MiB amamTarrii
OpraHi3MiB 0 cepemoBUINA iCHYBaHHS.

Cnocobu Tepmoperynadii

- dDizuuni - Ximiumi - IToBeminkoBi

[NonKinoTepMHi opraHiamm

IlofikisioTepMHiI Opra”idaMm He MOMKYTh HiATPUMYBATH TEMIIEpPaTypy Tijla BUIIOKO Bij TemIepa-
Typu HABKOJUIIHLOTO cepemoBuinia Oinbine, Hisk Ha 1—2 °C. BigmoBigHo, TemMmepaTypa iXxHBOTO Tija
3MIiHIOETBCS Pas3OM i3 TeMIIepaTypoio cepefoBUIIA.

IlpeacTaBHUKY HONKiJIOTepMHUX OpPTraHi3MiB: ITyKa, pomyxa, ragioKa, KOHUK, pak.

[OMOMOTEPMHI OpraHizmu

TomoiioTepMHi OpraHisMu MOMKYTH HiATPUMYBATU CTAJy TeMIEPaTypPy HAWBaKJIWBIIINX YACTUH
Tija He3aJIe}KHO BiJ, yMOB HaBKOJUIIHLOT'O CEpPeIOBUINA.

ITominsioTbcsa Ha TBapMH 3i CIpaB:KHBOIO (JIacTiBKa, AenbhiH, KabaH) Ta iHepiiiiHooo (MIKipAcTa
yepenaxa) roMOMOTEPMi€IO.

Pyxn opraHismis

Tun Takcucy

doroTaxcuc
TepmoTakcuc

XemoTaKcuc

Tigporakcuc
AepoTakcuc

MaruiToTakcuc

T'eorakcuc (rpa-
BiTakcuc)

TirmoTaxcuc
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Jsxepeio mo-
JPa3sHeHHS

CsiTiio

TemmepaTtypa

HasaswuicTs nes-
HUX PEUOBUH

Bouiora

Kucenn

MarwuiTae moJie
3emuri

Cua TsxinHSa

DizuunMn
KOHTAKT

OCHOBHI TUNW TakcUciB

IIpuxkaagn

ITepemimmeHHsa MKIYTUKOBUX BOIOPOCTel (HATIPUKJIAM, €BTJIEH) ¥ MicIlsa
3 HalKpaIuM OCBiTJIEHHAM

ITepemimmenusa 6axTepiit y cepeloBUII, AKe Ma€ TeMIlepaTypPHUI Irpamdi-
€HT, 10 30HU 3 Hai0iabII KOMMOPTHOO IJid Hel TeMIepaTyporo

ITepemimenns 6axTepiit 10 MicIlb CKYITUEeHHSA MOKUBHUX PEYOBUH ab0
JIeNKOIUTIB A0 Micia cKymueHHs 6akTepiii. [lepemimnennsa 6axkTepiit Bifg
KPHUINTAJINKA COJIi B PO3UMHI A0 MiCI[A 3 MEHIIIOIO KOHIIEHTPAI[i€Io COi

Ilepewmimenusa Mikpooprauiamis y I'pyHTi B HAIpAMi 10 HAHOGIIbIIT ONITH-
MaJIbHOTO JJIsI HUX PiBHSA BOJIOTOCTi

Pyx aepo0HUX MiKpooprauismMiB y HaOpAMKY IIi IBUINEHHA KOHIIEHTpAIlii
KUCHIO, 4 aHAepPOOHUX — Yy HANIPAMKY 3HUKEHHS 0T0 KOHIIeHTpaIii

Opienraiisa Ta KOOpAUHAIIA PYXY AeIKUX I'PAMHEraTUBHUX OaKTepiii,
SAKi )KMBYTH Yy BOZHOMY cepenoBUIIi (IIpicHi, coyioHi a60 CUILHOCOIOHI
BOJIOMIMM)

Pyx mikpoopraunismiB opieHTOBaHUI HA Aif0 CUIU TAKIHHA.
Tpannsersca B MiKpoopraHidMiB pisHUX BOJONM

Breua 6akTepiit Bix eykapiorie (ame0, JeiiKOIUTIB 6araTOKJIITUHHUX),
AKi HA HUX TOJIIOIOTH



Tun Tpomismy

dororponism

TeoTpomism

XewmoTpomizm

TirmoTrpormism

TepmoTrponism

Tigporponiam

Tun HacTil

doronacria

XemoHAaCTisA

TirmonacTisa

TepmoHacTisa

Tigponacria

Hsxepeso
Hoapa3sHEeHHS

CsiTiio

Cuia TssinEa

HasasHicTb m1eB-
HUX PEYOBUH

DignuHnt
KOHTaKT

Temneparypa
Bosora
dxepeio
noapa3HeHHT

CsiTsi0

HasasHicTh
IEeBHUX
peuoBuH

Ctpyc

Temmnepatypa

Bojora

MNoapasnumsicTtb

Bupn peuenrtopis
doToperientTopu
XeMopelenTopu

MexanopenenTopu

TepmopenenTopu

OcmoperienTopu

EnexrpopenenTopu

MaruiTopenenTopu

Bonbosi penrenTopu

SAki mogpasHeHHA cIpuiMae

Csitiio

MO.TIEKYJII/I IIEBHUX PEYOBUH

Mexaniuni ctTumysnu (THUCK,

OcHoBHi TMNK Tponi3mis

IIpukaagu
IToBepTanua auCTKiB i marouiB pocanHM, KA POCTE Y IPUMIIIeHH],
y Hampsami 10 BiKoH

PicT Kopens BHU3 (32 BUHATKOM UXAJbHUX KOPEHiB, IKi pOCTYTH yro-
PY), PiCT MIPAMOCTOSUYNX HATOHIB yropy

PicT KopeHeBuX crucTeM y HAIPAMKY A0 TOPU30OHTY I'PYHTY, OaraToro Ha
MOTPiOHI AJIs1 POCIUMHNA PEUOBUHU

O0BUBaHHS HABKOJIO OIIOPU IIarOHiB POCJIMH i3 BUTKUM CTE0JI0M

Picr risiox mepeB Bix mixepesia HaAMipHOTO Tema (HaIPUKJIAL, ZUMOBOL
TPyOu, AKa poa3TallloBaHa IIOPAL i3 JepeBoM)

PicT KopeHiB KaKTyca B HAaIPSAMKY [0 JsKepejia BOAU B I'PYHTIL

OCHOBHI TMNK HacTin

ITpukaxagmn
3aKpUTTS Ta BiIKPUTTA KOIIUKIB Kyap0a0 3a 3MiHU pPiBHSA OCBiTJI€HHS
(BiZKPUTTS 3a BUCOKOTO PiBHSA OCBIiTJIEHHA, a 3aKPUTTA 38 HU3HKOI0)

SaKpUTTH JUCTKIB POCUUOK y pasi MOTPALIAHHS HA HUX KOMaX AK peak-
IIid Ha meBHi O1JIKM Ha IXHiX Horax

Pyxwu, 3ymMoBJIeHi cTpyCcOM, HAIPUKJIAL 3aKPUTTS JUCTKIB y MiMo3u
COPOM’ABJIUBOI MiCJIA CTPYCY, BUKJIUKAHOTO JOTUKOM

3aKpUTTA KBITOK TIOJNBIIAHIB ¥ pasi sHMKEHHS TeMIlepaTypu
cepenoBHUINA i iX POBKPUTTA 3a MiABUIEHHSA TeMIePaTypU

CryJieHHA Ta PO3KPUTTSA JUCTKIB IesIKUX BUAIB IAIIOPOTi Y BUNAAKY,
BiATIOBiHO, SHMKEHHA Ta 361JILIITeHHS BOJIOTOCTI ITOBiTPs

Buaun peuentopis

ITpukaxaogmu
Penenropu citkiBKuI
HioxoBi Ta cMakoBi perentopu

Pernenropu noTuky, 6apoperentopu

KOJIMBAHHSA, JOTUK TOII[0)

TemuepaTypy

OCMOTHUYHUN TUCK

EnextTpuune nmose

MaruiThe moJie

Komnekc dpakTopis

Xo0JI00Bi Ta TEILJIOBi perenTopu IKipu

Penentopu BHyTpimIHiX OpraHiB, Ki KOHTPOJIIOIOTH
CTaH BHYTPINIHHOT'O CEPEOBUIIIA OPTaHiZMY

PereniTopu eJIeKTPUYHUX OPTaHiB pud

Penentopu nepesiTHUX nTaxis, AKi JO3BOJAIOTH iM
OpieHTyBaTHCA 3a JOIIOMOI'0I0 MarHiTHOTO IIOJIA

Penentopu 6ostio y ccaBIiliB
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Tema 7. bionorivyHi ocHoOBW®
3[J0POBOIro CNOCOBY XUTTA

§ 50. 3popoBui1 Crnocibé XXNTTA Ta NOro cKNagoBi

¢isuHMX Bajg OopraHiamy, ajie i HasgIBHICTL CTaHY
IOBHOT'O IICUXiYHOTO Ta COIliaJbHOTO 0Jaromo-
Jayudsi. 340POB’ A KOMKHOIL JIOAUHN Ma€ TeHeTnu-
HY OCHOBY, AKa HicTaeThcA i Bix 6aThKiB. AJe
peanbHUII cCTaH 3J0POB’S Ha I[ili OCHOBI yTBOPIO-
€TBCSA B TIPOIECi JKUTTSA JIIOAWUHU i CyTTEBO 3a-
JIEJKUTD BiJl CTIOCOOY JKUTTSA, 3BUUOK, TTOBEAiHKHU
i comiasbHMX YMOB, y AKUX JKUBe JIIOAWHA.
ITpomec, 110 TpPOABIAAETHCA B IOPYIIEHHI
OymoBU, OOMiHY pPeYOBMH Ta (PYHKIiOHYBaHHSA
opraHismy abo #oro yacTuH, Ha3WBAIOTh XBOPO-
6010. IIpyumHM TaKOro mpoIecy MOMKYThb OyTHU
pisauMu. IHKOJIM BOHU IIOB’sA3aHi 3i cmagxKoBuU-

0 [omipkynTe

AKWo noavHa TprBanuin Yyac byge icTn gocxouy,
ane TiNbKN OAWH MPOAYKT, TO B Hel BUMHUKHYTb
npobnemu 3i 3gopos’am. Yomy?

Q 3raganTe

o OpraHiyHi pe4yoBuUHN » HeopraHiyHi pe4yoBuH®

 BitamiHn » MikpoenemeHTtun

[MOHATTA 300POB’sA

3I0poB’A € OIHi€I0 3 TOJIOBHUX ITiHHOCTEH
JKUTTA JIOAWHU 1 3aiiMae Oy»Ke BUCOKe MicIie
B iepapxii ii morpe6. HasBuicTh 3mopoB’s 3a-
BXKIOU PO3IJIAAJIOCA SIK 000B’A3KOBHUI KOMIIO-
HEHT IIAcJUBOTO JKUTTA JoguHu. Kpim Toro,
3I0POB’A JIIOAEN € Ba’sKJIMBOIO YMOBOIO YCIIiIll-
HOTO COIliaJIbHOTO Ta €KOHOMIiYHOTO PO3BUTKY
CcycIijbCTBAa.

3I0pOB’sI € KOMIJIEKCHUM TOHATTAM. BOHO
BKJIIOUAE He TLJILKU BiICYTHIiCTH 3aXBOPIOBaHb Ta

MU 0COOJIMBOCTSIMU OpraHiamy. AJjie B 0iJbIIOCTi
BUMNAAKiB XBOpPOOM BUHHUKAIOTh AK PeE3yJabTAT
0COOJIMBOCTEM KUTTA JIIOAWHMN, 11 MIKigIMBUX
3BUYOK, HeJOTPUMAHHA IIPABUJ 3J0POBOTO CIIO-
co0y KUTTSA, PUBUKOBAHOI MOBEIiHKM TOIIO.

Hayku, Wwo BMBYaloTb 340POB’A N0AVHN

3I0poB’A JIOAMHU € 00’€KTOM IOCJiI:KeHb
HIeBHUX HAYKOBUX aucHuirin. KoskHa 3 HUX
BUBYA€E Pi3HOMAHITHI IPOABU KUTTENIAIBHOCTI

Hayku, Wwo BMBYalOTb 300POB’ NIOANHN

IIpenveT BUBYUEHHS

CragKoBicTh i MiHJIMBiCTh 03HAK OpPraHiamMy JIOAUHU, MeXaHi3Mu peasisarii cuagKoBoi im-

BioximiuHi peakitii B opraniami JioguHM, 1X PETYIAIia Ta MeXaHi3MH1 ITOPYIIIeHH A, BIJIUB Ha

diziosoriuni peakiii B opranismi Joaunm, ix peryasailia Ta MeXaHidMu HOPYIIIeHHSA, BILINB

Kaituau poguan, :KUTTEAIAILHICTE KJIiTHH Ta ()aKTOPHU, AKi MOKYThH Ha Hel BILIMBATH, B3a-

Tranuuan JIOAUHU, ?KI/ITTGI[iﬂJIBHiCTL TKaHUH Ta (I)aKTOpI/I, AKi MOMXYTb Ha Hel BILJIMBATH,

ITcuxiuHi IpoItecu B HePBOBil cucTeMi JIOAUHY, AiA Ha HUX 30BHIITHIX i BHYTPIiMIHIX haKTO-

Oco06smBOCTi 6y I0BU OpPraHisMy JIOAUHY, Pi3HOMAHITTA 03HAK JIIOAell Y PisHUX MONYIAIiax,

eBOJIIOIIiH JIIOAUHU, BIIJIUB HA OpI‘aHiSM JIIOAVNHU YMOB HAaBKOJIUIITHBOT'O Ce€peaOBUIITA

Hayxka

T'enetura

dopmMmalrii, peryadiia NpoABY CIIaAKOBUX O3HAK
Bioximisa

OpraHi3M JIIOAUHU Pi3HOMAaHITHUX PEUOBUH
digionorisa

Ha IIPOIECH B OPTaHi3Mi JI0quHY 30BHIITHIX i BHYTPimIHiX haKkTOpPiB
IMuronoria

€MOiA KJIITUH Mix co00I0
Ticronoria

B3aEMO/Iid TKAHUH MiK c000I0
ITcuxosoria

piB, B3aemozis Jronei MisK cob010
AmnTpomoJsoria
Mengumnuna

IIpuunHY BUHUKHEHHA Ta CIIOcO0U JIIKyBaHHA 3aXBOPIOBaHb i MiHimMisaIii ix HeraTUBHUX

HaCJIiAKiB, crmocobu mpodiTaKTUKKY 3aXBOPIOBAHD
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opraHismy JIOAWHHN, BapiabejlbHiCTL IIUX IIPO-
ABIB Ta MOKJUBi IX IOpYyIIeHHA.

310pPOBUIN CROCIO XUTTS

AGu 36epertu 3mOpPOB’s, JIIOAWHA ITOBUHHA
IOTpUMYyBaTHCA TeBHUX npaBui. 1li mpasuia
IO3BOJIAIOTh CYTTEBO 3MEHIIUTH PUSUK IIOTIp-
IIIeHHA 3JJ0POB’A, a OT:Ke, JOIIOMOMKYTh IIPOKHU-
TH IOBre i miaciauee KUTTA. Po3yMHe BUKOpUC-
TaHHSA JIOAWHOIO CBOTO JKHUTTEBOTO IOTEHITiaTy
i moTpuMaHHA HAYKOBO OOTPYHTOBAHUX PEKO-
MeHpaIllifl i3 pisHuUX cdep KUTTEAIANBHOCTI,
Ha3WBAIOTh 3MOPOBUM cmmoco6oM kutTa (3CIK).

Jo mpuMHIUTOIB 3T0POBOTO CIOCO0Y KUTTS
HajJe)KaTh MEeBHI MpaBmJja IMOAO XapuyBaHHI,
(isumuHOi aKTHMBHOCTi, 0coOMCTOI ririeHu, mcu-
XiYHOTO CTaHy, KUTTEBUX 3BUUYOK Ta iHIIUX
ACIIeKTiB JKUTTEIIANBHOCTI KOMKHOI JIIOAUHU.

DopmyBaHHA 30POBOro CNocoby
KUTTS

3100pOBUH CIIOCiI0 KUTTS HEe BUHUKAE caM II0
co0i. [lyia fioro hopMyBaHHS JIOJUHA MA€ Biguy-
BaTU B HbOMY ITOTPeOy i posyMiTu fioro mepesaru.
Bes GaskaHHA JOTPUMYBATUCS IIPABUJI 3T0POBO-
IO JKUTTA 3yCUJLISA OyIyTh BUTPavYaTUCA MapHO.

BaxniuBo posymirtm, 110 3acTOCyBaHHSA
npuanuuis 3CH marume edert aumie y BuU-
naJKy KOMILJIEKCHOIO IIigxony. SIKImo gorpumy-
BaTHCA IIPABUJ PaIliOHAJILHOIO XapuyBaHHA, aje
OpaIoBaTy Maii:ke 6e3 BiIIIOUMHKY, TO TapPHOTO
3I0POB’A BCe OOHO He Oyze.

lirieHa i xapyyBaHHSA

Ocobucra ririeHa craja ocoOJIMBO aKTyaJIb-
HOI0 B HAIIl Yac Yepe3 BUCOKY IIiJIbHICTBH JIIOX-
CbKHX IoceJieHb. BeJnKi CKyHmueHHSA JIofein
MIOJIETTIIYIOTH HOIITUPEHHS XBOPOOOTBOPHUX Opra-
HismiB. OqHUM i3 HaleeKTUBHIMIIMX 3ac00iB 3a-
XHCTY € IOTPUMAHHS IIPAaBUJ 0COOMCTOI ririeHu.

0 Kniouosa iges

JllopHa noBUHHA MOCTIMHO MIATPUMYBATU CBOE
300poB'A. Halbinbw egpeKTUBHUM cCnocobom
LbOro € 3gopoBuiA cnoci6 xutTa. Lle komnnekc
HayKOBO OGI'PYHTOBaHWX MpaBWA, SKUX Clig Ao-
TPUMYBATUCA B Pi3HMX cdepax XKUTTEQIANbHOCTI.
HalBaXknumBilwvMy CKNnagoBUMU 340POBOrO CNOCO-
6y KUTTA € pauioHanbHe xapyyBaHHA, afeKBaTHi
bi3nYHI HaBaHTaXeHHS, JOTPUMAHHA NPaBuW 0CO-
6uCTOI ririeHn, NpaBunbHe YepryBaHHsA HaBaHTa-
XKEHHA Ta BiANOYMHKY, NCUXONOriYHMI KOMOPT.

He menm BakamBoio ckiaazoBoio 3CHK e
pamioHa/JibHE Xap4YyBaHHS. 3HAUYHA YaCTUHA
HaceJIeHHS HAIIOl IJIAHETH IIe KWBe Ha MeKi
rosiony. BogHouac st 6araTbox JIIOAEH € AysKe
aKTyaJIbHOIO IIpobJsieMa nmepeiganusa. Kpim Toro,
JIocTaTHA KiJbKicTh 19Ki He rapaHTye iI AKiCTb.
OpraniaMm JOIWHU Ma€ OTPUMYBATH MOTPiOHI
oMy peYoBMHU B MEBHUX IIPOIMOPIiax. A ixka
CKJamaeThCcsd He TiabKM 3 OiakiB, Jgimigis Ta
BYTJIEBOJIiB, a IMe ¥ i3 BiTamiHiIB Ta Mikpoee-
MeHTiB. BoHu moTpiOHi B HesHauHill KiIbKOCTI,
ajie 0e3 HUX 3J0POBOIO JIOAWHA He Oyne.

QDi3nYHi HaBaHTaXeHHA

IOna 6araThb0X MeIIKAHIIIB CyYacHHUX MicT
BEJIMKOI0 TPOOJIEMOIO B JKUTTI € TimogmHaMmisd.
HepnocraTHa pyxoBa akTUBHICTh CTa€ IIPUYUHOIO
baraTbox 3axBopioBaHb. OcCO0JMBO CTpaKmae
cepreBo-cyauHHa cucrema. lle He auBHO, 00
€BOJIIOI[iA JIIAWHU TPUBaAJia MIiJIBHOHU POKIiB,
i i1 opraHisM IPUCTOCOBAHUUN A0 PETYIIAPHUX
GismuyHMX HaBaHTaKeHb. SIKIO HaBaHTAYKEHHSA
BimcyTHi, poboTa oprauismy mopyiryerbed. iia
HBOTO TAaKWU CTaH peuyell He € HOPMAJbHUM.

Aune HagmipHi QisvuHiI HaBaHTAKEHHSA TEXK
MOXKYTb OyTHM MKiZJIUBUMU IS 3T0POB’A.
Hanro Bakka (pismuma mpars cTae IPUYUMHOIO
nmpobjeM OHOPHO-pyxoBoro amapary. Crpak-
IATh CYyrjiodm i KicTKU, IMigBUIIYETLCA PU-
3UK IMONIIKOMXKEeHHA M aA3iB. K 1 3 iHmmmwm
craamopuMu 3CiK, HaWOLABII ONTHMAJIBLHUMU
pekoMeHpamiaMu Oyae AZOTPUMAHHS ITOMipHUX
HaBaHTaXeHb, aJleKBAaTHUX (Pi3MUYHOMY CTaHY
KOHKPETHOI JIIOJAUHMU.

Pob6orTa i BianounHokK. MNcrxonoriyni
acnekTtn 3CK

Baxnupoio ckiaamosoio 3CiK € perynsapue
yepryBanHsa pobotu i Bigmoumuky. Iloctiiine
OesmepepBHE HABAHTAYKEHHSA He TiJIbBKM IIOTAHO
Hmo3HaYaeThCA Ha (PIBMYHOMY CTaHi JIOAWHU.
Boro mae BKpaili HeraTWBHiI IICUXiduHi HaCJIiz-
Ku. MO3OK JIIOAVHY TeK MOBUHEH BiAIIOYWBATH.
Ta # epexkTuBHiCTHL POOOTH IIiCJaA BiAIOUMHKY
CYTTEBO 30iJIBIITYETHCS.

3anuTaHHA Ta 3aBAaHHA

1. Yomy ana pesakmx npodeciin icHyloTb NeBHi BuU-
MOTU [0 CTaHy 340pOB'A PobiTHUKIB? 2. YoMy aepkaBa
3auikaBnieHa B TOMy, Wo6 ii rpomagaHn OTpUMYBanuca
30POBOro cnocoby *utTa?
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§ 51. BnamB 30BHiWHiX ¢paKTOpiB Ha 340pPOB’'A NOANHN

0 [omipkynTe

Yomy BXKMBaHHA HAapKOTUKIB CTBOPIOE Npobnemu
He TiNbKW TUM NIOAAM, AKi IX NPUNMaoTb?

AKi HeraTMBHI couianbHi Hacnigkn

Bifl YXMBaHHA HAPKOTUYHNX PEYOBUH?

Q 3raganTe

» HemporymopanbHa perynauis
» [opmOHU

» MakTopn cepepoBuLla

« 300pOBUIA CNOCIO XUTTA

CTpec Ta NOro NpuYnHM

Y sBacobax macoBoi imgopmaririi uacto Bu-
KOPHUCTOBYIOTh TepMiHU cTpec i cTpecoBi (pak-
Topu. AJle BXKUBAIOTH iX He 3aBKIU TOPEYHO.
Bu B:Xe 3HaeTe, IO cTpec € HeCIeHMUMivHOIO
HeUPOTyMOPaJbHOIO BiAMOBiAAI0 OpraHidaMy Ha
IysKe CUJILHII 30BHIIIHIN BOauB. BiH BUHUKae
B pasi Ail Ha opraHi3sM YMHHUKIB, AKi mopymry-
IOTb TOMEOCTAas.

IIi yMHHUKKN MOMKYTh MAaTHU pPi3HE II0XO-
I'KeHHdA. IxX, BlacHe, i HA3WBAIOTh CTPECOBU-
mu paxropamu. CTpecoBi aKkTOPU € YaCTUHOIO
HaBKOJUIIIHBOTO cepemoBUIa. BOHU MOXYTH
OyTu HacaigramMu Aii :"KMBUX OPraHisdMiB, ABUIIT
HeXUBOI Mpupoau abo BUHUKATU AK Pe3yJabTaT
OisIIBHOCTI JIOAWHU.

3aje)KHO BiJl TOTO, 1110 € TPUUYMHOIO CTPECY,
po3pisHAI0TH (hiziosoriuHmil i mCcUxXOoEeMOITiHHU
ctpec. IIpnunnan; (isiosoriuHoro crpecy 30BHIIII-
Hi. Bonu gmiroTs Ha Bcix THMX, Ha KOro IIOAiAB
daxkrTop. Ile 3emaerpyc, aBapisi, CHJIILHUMN O]
Tomto. IlcuxoeMomiiHMI cTpec BUHUKAE Min
niero (axTopiB, AKi € BaKJIUBUMU IJISI KOH-
KpeTHOI JIIOAWHY i MOKYTh He BILJIMBATU abo He
CYTT€BO BILIMBATH Ha iHINUX Jiogeit. [TpuunHoio
TAKOTO CTPecy MOXKYTh OyTU HeBaJie BUKOHAH-
HS JOMAaIIHBOTO 3aBAAaHHA, o0pasa HAa BUMHOK
Ipyra, Iporparr yJao0JeHoi KOMaHIW TOIIO.

Peakuia opraHiamy Ha cTpec

PospisaaoTs Tpu cTamii cTpecy: TPUBOTH,
amanTiiii i BuCHa:KeHHA. ¥ BiAmoBimi oprawis-
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My Ha Jif0 cTpecoBoro (axkTopa 6epyTh yd4acThb
b6arato opraniB. Hacammepen 1ie MO30K i eHJO-
KpuHHA cucTeMa. TakoX aKTUBHO 3aifdHi cep-
IeBO-CyAVHHA 1 AUXajJbHA CUCTEMU.

Ha cragii TpuBoru opraniam BiguyBae, mio
BUHUKJIA CHUTyallisg, AKa MOXXe HOMYy YMMOCH
3arpoxyBaTu. BogHouac 3aTHiCTE OpraHisMmy
IO OTIOPY 30BHINIHIM BIJWBAM CIIOUYATKY TPO-
XU 3HUMKYETHCA, & IMOTIM IMOYMHAE IOCUJIIO-
BaTHUCA.

Ha crazii omopy mifs BOJAMBOM HEPBOBOIL
i rymopasbHOI cucTeM Bi0yBaeThcA MOOiTisarisa
pecypciB oprauisamy, i Ioro 3maTHICTL HO OIIOPY
30impmryerheda. 1A cramia e HalycmimHimioio
IJIA moxoJIaHHA Nii cTpecoBoro axkTopa. SIKImo
OpraHisMy He BAAJOCA BUPIIIINTU HpobJIeMu, Ha-
crae cramid BucHaKeHHs. OpraHism BimuyBae
HecTauy pecypciB, a Horo 3JaTHiCTH OpraHiamy
IO OIIOPY 3HUIKYETHCHA.

Hacnigku noctinHoro ctpecy

Crpec He € 3axXBOpioBaHHAM. lle HOpMaJIb-
HUU MexXaHi3M PO3B’sI3yBaHHA IPOOJEeMHUX CHU-
Tyamiii opranismom. IToBHa BimCcyTHiCTBE cTpecy
HEeTraTHUBHO II03HAYAETLCA Ha CTaHI opraxiamy
JIIOOUHU.

Ajne mpo6eMOI0 MOXKe CTATH HOCTiHHUI
cTtpec. AmKe IOJs IOMOJAHHA Iii CTPEcoBOrO
(¢axTOpa OopraHisM BUKOPHUCTOBYE CBOI pPe3epBU.
VY BuUmagKy HOBCAKIEHHOTO CTPecy Ili pesepBu
He BCTUTaIOTh BigHOBIOBaTHCA. TOMYy TpuBamit
CTpec CTae NMPUYWHOKI CYTTEBOTO BUCHAIKEHHS
OopraHismy, o, 3BHYANHO, 3HAYHO HOTIiPIIyE
CTaH 3J0POB’A i 3MaTHICTL OpraHiaMy omupaTucs
HeraTUBHUM BILJIMBAM CEPEIOBUIIA.

CrJlaloBUMU TIOCTiHHOTO CTpPecy MOXKYTh
cTaBaTH INKiAJIWBI 3BUUYKH JIIOAWHU, TaKi AK
HaJIiHHA, aJKOroJisM i BXUBaHHA HapKOTHY-
HUX PeYOBUH. IXHiil BIINB Ha OPTaHi3M JIOAUHU
MOJKe OyTH My:Ke IITKiTJINBUM.

Bnnue KypiHHA Ha 300poOB’'A

TroTIOHOTATIHHA cTa€ IIKiAJIMBOIO 3BUUYKOIO
yepes3 3BUKAHHA JIOIWHU 00 HIKOTUHY, SKUHA
mictTuThea B TioTIOHI. HikoTwmH y mepiry uepry
Iie Ha KJIITUHU HEPBOBOI CHUCTEMU, ajie OpTaHU
IUXAHHA 1 TpaBJeHHS TAKOMK CTPaAKIAIOTEH.
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IIpogyxkTn maniHHA TOTPANJIAIOTH B opra-
Hi3M Uepe3 OpraHu AWMXaJbHOI cucTteMu. Tomy
i opraHu cTpakaarmTb Haibiapmie. ITamxinaa
MOJKe CTaTU IPUYMHOI0 paKy JiereHb ado iHIITuX
oprauiB pguxanus. Ille oxmieto mpobiemoio €
BTpaTa eJaCTUYHOCTI T'0JIOCOBUX 3B A30K IIif
BILIMBOM TIOTIOHOBOTO UMY, IIJO IPU3BOJUTH
o 3MiHEM roJjocy. TIOTIOHOBUII OUM HeEraTHB-
HO BILIMBA€ HA MUTOTJUWBUI emiTesii Tpaxei
i opouxiB. Came uepes e G6araTo maJiiB uacrto
KaIlJIA0Th.

Yepesd KypiHHA MOKe IOPYIIYyBaTUCA HOP-
MaJbHE KPOBONOCTAUYaHHS OPraHiB TpaBJIEH-
Hs, 30idbINIyeThCA PUBUK 3aXBOPIOBAHHA Ha
Pak cTpaBOXOAy Ta HINYHKA. TIOTIOHOBUI IUM
HeTaTUBHO BILJIMBA€ HA 3y0W, MPU3BOAAUYU IO
iX TMOTEeMHiHHA Ta MOABU TPIIMH HaA eMaJi,
10 MOJKe CIPUUYMHUTH PO3BUTOK Kapiecy. Ha-
CIiIKM KYPiHHA MOXKYTBL IIOTipIIIyBaTH CTaH
mIKipu, pobOTy HUPOK i ceplieBO-CyAMHHOIL
CUCTEeMU.

Bnnne Ha 300pOoB’A ankorosnto

Bu B)Ke 3HaeTe, 110 CIOKUBAHHA aJIKOT'OJIIO
HeTaTUBHO IIO3HAYAETHCA HA OPTaHi3Mi JIIOOUHHA.
Haii6inpini nmpobseMu mig uac HAAMipHOTO BIKIH-
BaHHSA aJIKOTOJII0 BUHUKAIOTh ¥ POOOTiI HEPBOBOI,
cepIieBo-cyIuMHHOI i TpaBHOI cucteM. Tako:k uac-
TO CTpaskJa€ BUAIJIbHA CHUCTEMA.

Ankoroap mopyirye po6OTy IeHTpaJbHOIL
HepBOBOi cucTeMu. BiH MoKe OYTH IPUUMHOIO
rajJionnHaIiii, HealeKBaTHOTO CIPUNHATTSA Tili-
cHOCTi, mcuxiuHux posaaznis. Ilix BuamBom ai-
KOT0JIIO JIIOAMHA YacTo IIepecTae KOHTPOJIIOBATHU
cBoi mii. ¥V Hel moripiryeTbcs KOOpAUHAIlIA Py-
XiB i peakIia Ha moapasHeHHs. Yce IIe CTBOPIOE
He0e3meKy fAK AJsa caMoi JIIOAWHU, TaK i AJas
OTOUYIOUHX.

AnKorosb pyiiHY€E CJIM30BY OOOJIOHKY IILIYH-
Ka 1 3HM)Ky€e aKTHUBHICTH IIIJIYHKOBOTO COKY. Ilin
BILJINBOM AQJIKOTOJIIO IOTipHIYETHCA Hpares3fart-

0 Kniouosa iges

CTpec € HOpMasbHOI peaKLi€l OpraHiaMmy Ha Aito
cunbHuX dakTopiB. Cam Mo cobi BiH He wWKignu-
Bui. Mpobnemn MOXyTb BUHUKATX 32 YMOBW MO-
CTIIHOTO CTpecy, KONy OpraHi3m fognHN He BCTU-
rae BigHoBnoBaTUCA. HeraTmBHMMK CKNagoBMMM
NOCTIMHOIO CTpecy MOXyTb OyTW Taki WKignuBi
3BUYKWU JIIOANHW, AK NaniHHA, aIkoronism i BXu-
BaHHA HAaPKOTUYHUX PEYOBVH.

HicTh mimmayHKoBOI 3amso3u. Ta Halbiablie
cTpakJae IeuiHKka. ¥ pesyJbTaTi mii aJaroro-
JII0 KJITWHU MeUYiHKU 3aMillyI0ThCA Ha KUPOBY
TKAHWHY 1 TeuiHKa pyiHyeThcA. Hauripmum
HACJHiZKOM MOKe OyTH IIHPO3 IEeYiHKM i IOoBHe
NpUInHeHHA ii poboTu.

Iy:xe moraHo aJIKOroJIb BILJIMBAE Ha cepIle.
Woro cnoXwBaHHA HiBUIyE DPU3UK PO3BHUT-
Ky CepIeBO-CYAUHHUX 3aXBOPIOBAHb, a TAKOK
CIPUUYMHSAE MOPYIIEeHHA O0MiHYy PEeYOBUH Ta PO-
6oTu iMyHHOI cucTeMu.

Bnnne Ha 340pOB’'A HAPKOTUKIB

HapkoTuuHi peyoBMHM BILINBAIOTHL Ha KJIi-
TUHU MO3KY, i IXHS Oig Mo’Ke JIeTKO CTaTu
TPUYNHOI (DOPMYBaHHA 3AJIEKHOCTi. YIKUBaH-
HS HAPKOTHYHHUX PEYOBUH CTBOPIOE HMpobIeMu
IJIsT BCix cucreM opraHiB gooauHu. Ilopymry-
eTbCcsa poboTa ceplisi, OpraHiB TpPaBJIEeHHSA, HU-
pok i meuiHKu. AJjie HAalbOinbllle ypasKaeTbCcs
MO30K.

Ilimx BIMBOM HapKOTHUYHUX PEYOBHH Bif-
OyBaeTbcsa pyHHamia ocobuctocti. Jliogmua
YacTo BTpavae BiguyTTA peasibHOCTi, a ii mo-
BeliHKa cTae HemepenabauyBaHoio. Kosu Hap-
KOTHYHA 3aJIe’KHICTh PO3BUHYJAaCh, HABIiTH KO-
poOTKa 3aTpUMKa 3 IIPUHAOMOM YepProBOi A03U
BUKJINKA€E CUJIbHI cTpasKkgaHHA (aOCTUHEHTHUN
CUHIPOM).

MpakTnyHa poboTa

MopiBHANBHMIA aHani3 cKnagy eHeproToHikiB
Ha OCHOBI iHpopMmaLii, nogaHoi Ha eTUKeTKax

1. BubepiTtb Kinbka eHepretMyHMX Hamois,
AKi BM OyfeTe mopiBHIOBaT! MiX co6olo.

2. MNpoaHanisynTe ixHin BMICT i CKNaaiTb Nopis-
HANbHY Tabnuuto.

3. BusHauTe A KOXKHOTO HamMow CKnag XapuoBux
[06aBOK, yKasaHMX cnelianbHumu wundpamu.

4. Coopmyntonte BUCHOBKM.

e?)al'IMTaHHH Ta 3aBAaHHA

1. Cknagitb nepenik opraHiB, 3agiAHNX y Bignosigi
Ha CTpec, yKaXiTb 3MiHW, AKi BUHMKAOTb Y LINX OpraHax
nig BnAMBOM cTpecy. 2. Yomy NOAUHI BaXKo Bigmo-
BUTUCA Bil CNOMXWUBAHHA HAPKOTUYHMX PEYOBMH Micns
$OpMyBaHHA 3aneXHOCTi A0 iXHbOI Aii?
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§ 52. be3sneka i ctaTeBa Kynbrypa

0 [omipkymnTe

Yomy 6ynoBa opraHiamy YOnoBiKiB i »KiHOK
€ Pi3HOI i Ha AKOMY eTani OHTOreHesy
BWUHMKAIOTb Ui BiAMIHHOCTI?

é 3raganTe

» Cratb

o CrateBi KNiTMHM

* PO3MHOKeEHHA

o BHyTpilWwHe 3annigHeHHA

CraTeBa KynbTypa Ta I 3HaYeHHs

CrareBa KyJbTypa € OJHI€I0 3 BaKJIUBUX
CKJIaIOBUX B3JOPOBOT0O cIOCO0y KuTTA. BoHa
OXOILITIOE IK KYJILTYPY BJACHE CEKCYaJIbHUX BiJ-
HOCHH, TaK i KyJIbTYyPy B3a€MOBiTHOCHUH JIOAel
pisHOI UM onHiel cTaTi B MOBCAKJEHHOMY KHUTTI.

BaxkausicTh cTaTeBoi KyJbTYypH IIOJATAE
B TOMY, III0 BOHA OOYMOBJIOE PETPONYKTUBHUI
YCIIiX He TiJIbKY OKPEMOl JIIOAUHU, ajie U PisHUX
JIOJCbKUX IONYJAIi#l Ta BCbOTO BUAY B IILJIO-
my. Ha crareBy KyJabTypy CYTTEBO BILIMBAIOTH
SAK HaIiOHAJBHI Tpanuilii pisHWUX HAPOXAiIB, Tak
i ocobsmBocTi meBHMX comiamdbHUX rpym. Cra-
TeBa KyJbTypa HaceJeHHSA 3HAYHO BILJIMBA€ Ha
coIliaJbHiI Ipollecu B CYCIiJIbCTBaX Ta iHAMBI-
AyaJabHe KUTTA KOXKHOI JIIOAUHMU.

3aXBOpPOBaHHFI, Lo nepenakoTbCA
CTaTeBUM LLJTAXOM

Hy:xe He6e3MeUHUMU AJIA 3J0POB’ A JIOAUHA
€ 3aXBOPIOBaHHS, AKi NepefailTbCsa CTATEBUM
muiaxom (3IICII). Opranism JOIUHYU HE yYTBO-
proe iMyHiTeTY [0 IIMX 3aXBOPIOBaHbL, TOMY Ha-
BiTH ITicJIs oOy:KaHHSA JIIOOWHA MOKe 3HOBY Ha
HUX 3axBOpiTu. 30YIHUKU ITMX 3aXBOPIOBAHD,
IIPOHMKAIOUM B OPTraHi3M CTATEBUM IILJIAXOM,
MOXKYTH TaKOK MHOPYIINYyBATH (PYHKIIIOHYBaHHS
iHImUX opraHis.

Ilepenik mUPOKO BiJOMUX 3aXBOPIOBAHD,
10 MEepeJaloThCsA CTATEBUM IILJIAXOM, He HAITO
BeJIUKUM. Ajle HacupaBhi el ILJIAX HTOIIMINPEHHS
BUKOPUCTOBYIOTH OaraTo 30yJHUKIB iH(MEKIii.
MacimiTabu ypaskeHHA JIIoell ITUMH 3aXBOPIO-
BaHHAMU nAyxe 3HauHi. [IlogHa Ha miIaHeTi
HUMHU 3apa’kaeTbcd Npubam3HO 1 MijbiioH Jio-
meti. B YkpaiHi mopiuso 11i 3aXBOPIOBAaHHS ypa-
sxkaroTh 400 THCAY KUTETIB.

Haii6inpm momupenumu 3IICIHI y cBiti
€ xJamigios, romopes, cudisic, TPEXOMOHO3 Ta
repuec. B YKpaiHi TaKuMU 3aXBOPIOBAHHAMU €
cudiiic, roHOpesa, XJlamifiios, repiec, MiKomJIa3-
MO3, KaHAUZ03 i TPUXOMOHO3.

BipycHi Ta 6akTepianbHi 3MCLL

30yauukamMu Haubiapm Bigomux SIICIIT
e Bipycm i Gaxrepii. o HmMX HajgexxaTb Bipyc
iMmyHOmedinuTy JdOAUMHU, Bipyc repiecy, Bipyc

MowwpeHi 3MNCLL, 36yaH1Kamu AKUX € BipycK i bakTepii

3axBOPIOBaHHA 30ygHUK

CuHapoM HabyTOTO Bipyc imyrogmedinu-
imyuogedinury (CHIO) Tty aoguuu (BIJI)

TeniTanbHUIT repec Bipyc repmecy

Hacaigku niis opraHismy JOgQuHU

VpaskeHHsT iIMyHHOI cCTeMH, OCJIabJIeHHA OIIOPY OpPraHisMy
iH(eKIiaM, IIT0 YACTO CTAE MPUIUHOIO CMEPTi

YpakeHHA CIU30BUX 000JIOHOK Ta HEPBOBUX KJIITUH

VpakeHHa PiBHUX CUCTEM OpPraHiB (HEPBOBOI, CEPIIEBO-CY-

ITUHHOI, OTIOPHO-PYXOBOI, IIOKPUBIB Tija TOIIO)

3amaJieHHs CJIM30BUX 000JIOHOK CTATEBUX OPraHiB, Oe3InIi-

I, iMIooTeHIisa

Cudimic Biriga Tpemonema
T'onopes TonoKOK
Xiamigios Xaamigii
Mikomaasmos Mikomnaasmu

3amnajeHHs CTATeBUX OPraHiB, 6e3IIians, iMooTeHITiA

VpakeHHsA cTaTeBUX OPTraHiB, iMIOTeHITis, 6e3IIiAAsa, mif-

BUINEHUH PUBUK IT03aMaTKOBOI BariTHOCTi
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MowwpeHi 3MNCLL, 36yaHMKamun AKNX € eyKapioTUYHi opraHiamm

Hacainku nas opraHismy JIOXMHI

3amaJieHHA CTaTeBUX OPraHiB, opraHiB BUAiJIbHOI CHCTEMU, YaCTO
PO3BUBaETHCA 6E3ILIiAIs

T'pubu 3 pony Kan- | YparkeHHA CIM30BUX 000JOHOK CTATEBMUX OPTaHiB i opraHisB BugieH-

aunaa Hs, MOKJINBE YPasKeHHs CJIN30BUX 000JOHOK iHINIMX OpraHiB

VpaskeHHs mkipu 6iia rewiTaniii Ta Ha iHMIUX AiASHKaX Tijga, cBEp-

OoyH 0isk i samasieHHA ypasKeHOoI IIKipu

3axBOPIOBaHHA 30ygHUK
TpuxomMoHO3 TpuxomoHaznza
(TpuxoMoOHia3)

Kangungos

Kopocra Kopocrauuii ceep-
IlequKyab03 Jlo6KoBa BoIIIa

mIKipi

rernatuty B, Bipyc rematuty C, Gaima TpemoHe-
Ma, TOHOKOK, XJaMifii Toro.

IIi 30ygHUKYK € MPUYNHOI0 TaKUX 3aXBOPIO-
BaHb, Ak CHI]I, cudiric, roHopes, xaamigios, rep-
Iec CTaTeBUX OPraHiB TOINO. AJie CTaTeBUM IILIA-
XOM MOJKYTH mepemaTucsa U iHmri ingexmii, axi
YacTile IOIMUPIOIThCA IHIMMM ILIAXoM. Tak,
CTaTeBUM IILJIAXOM MOJKe IiepeJjaBaTuca 30y IHUK
TyOepKyaIbo3y (manuuka Koxa), mio moske cra-
TH MPUYUHOIO TYGEePKYJIh03y CTATeBUX OPraHiB.

3MCL, 36ygHKaMun AKUX
€ eyKapiOTNYHI oOpraHiamu

Tako:x s3HauHa KiJbKicTh 30YOHUKIB 3a-
XBOPIOBAaHb, IO HEePeJAIOTHCA CTATEBUM IILJISI-
XOM, € IIpeAcTaBHUKAaMU eyKapioTiB. BinbiricTs
i3 HMX — rpubu Ii OJHOKJITHUHHI eyKapioTu
(KaHIUIM, TPUXOMOHAAU TOINO), ajie TPAaIJis-
I0OThbCS 1 OaraToKJiTHHHI mapasuTu (KOpPOCT-
HUiT cBepOyH, JJoOOKoBa Bota). I[i opranismu €
30yIHUKaAMU TAKUX 3aXBOPIOBaHb, AK KaHINI03
(MOJIOUHUTIISA), TPUXOMOHO3, KOPOCTAa, IMEeIUKY-
JBO3 TOIIIO.

MpodinakTKa 3aXBOPIOBaAHb,
L0 NepenaTbCA CTaTEBMM LUJIAXOM

SIICIII moKyTh HmepegaBaTUCA IIiJ Yac ycix
BHUJIIB cTaTeBUX KOHTakKTiB. Kpim Toro, mmmm
MOJKHA 3apasuTHCS IIiJ 4Yac IpOIedyp TaTrya-
Ky, MaHikiopy i mexikiopy. II1o6 momepemuTu

0 Kniouosa iges

CrateBa KynbTypa € Ba)K/IMBO CKNaAoBOO NioA-
CbKOrO UTTA. BoHa oXonnio€ He TiNbKu KynbTypy
CeKcyanbHUX BiJHOCWH, ane N KynbTypy MOBCAK-
JEeHHOI B3aeMOAii Nofen pisHUX cTaten. 3axBo-
PIOBaHHA, WO nepefaloTbCA CTaTEBUM LUIAXOM, €
nowvpeHmn iHbeKLiamn, AKi MOXyTb 3aBfaBaTu
3HAYHOI WKOAM 340POB'I0 NIOAUHM.

IIxipanwnii cBepOix Oias remiTamnii, ciaigum yKyciB mapasuramu Ha

MO PEHHS IIUX 3aXBOPIOBaHb, BcecBiTHA opra-
Hizallig oXOpoHH 340POB’s chopMyJOBaJia II0O-
HATTA 0e3IIe4YHOI cTaTeBOl IIOBENiHKM, SKa Mic-
TUTh TaKi mpaBmJja:

+ TIpaBUJIbHE 1 peryjspHe BUKOPUCTAHHSA
Tpe3epPBaTUBIB;

+ MpaBUJIbHE 3aCTOCYBaHHA MicIieBUX OaK-
TePUIUIHNX 3aC00iB;

+ mepioguuHe O0OCTE)KeHHs B CIlelliaji3oBa-
HUX JabopaTopisax;

 cIelliaJibHe JIiKyBaHHS B pasi miaraocrty-
BaHHA 3aXBOPIOBAHHA;

+ cTaTeBa CTPUMAaHICTB;

+ 000B’sA3KOBe iH(MOPMYBAHHSA CTATEBUX
apTHEPiB;

+ BaKIMHAIIiSA IPOTU 30YAHUKIB, OO AKUX
CTBOPEHO BaKIuHY (renatut B, mamisiomaBipyc).

IIpo6aemoio B 6GOpoThOi 3 MMM 3aXBOPIO-
BAaHHAMM € HaMaraHHs OaraThbox JIIOJeH mnpu-
X0oBaTHu iX HaaBHicTh. Ile moB’A3aHO 3i cTpaxom
HeraTUBHUX COIliaJIbHUX HACHiAKIB y BUIAIKY
BUSIBJIEHHA TaKWX 3aXBOPIOBaHb, 00 3a3BUYall
CYCHiJIbCTBO IOB’sI3ye IxX i3 HU3BKOIO CEKCY-
aJIbHOIO KYJIBTYPOIO II acoliaJbHMM CIOCOOOM
JKUTTA. X04a CeKCYaJIbHI KOHTAKTHU He € €TUHUM
CcIIoco00OM 3aparkeHHs TaKuMu iH(periiamu. Biz-
Tak OaraTo Jmpofeli y BUIAAKy 3aXBOPIOBAHHSA
BIAIOTHCA OO CaMOJiKyBaHHs. BOHO JajeKo He
3aByK M OyBa€ YCIIIIITHUM i YaCTO CcTae MPUUMHOIO
dopMyBaHHS HOBUX IIOITYJISIIill IIATOTE€HiB, CTil-
KuX n0 mii icHynoumx JiKapCchbKUX IIpelaparis.

3anuTaHHA Ta 3aBAaHHSA

1. O6rpyHTyiTe nonoxeHHA 6e3neyHoi cTaTeBOl
noeefiHKK, Aki 3anponoHysana BOO3. 2. OguH wrtam
rpuba, AKNN € 36yAHNKOM KaHAUZO3Y, MOXe BUKIMKa-
T KNaCUUHY KNiHIYHY KapTUHY LbOro 3axBOPHBaHHA
B OAHIEl MOAVHM i HiSIK HEe NPoABUTK cebe B OpraHi3mi
iHWoi. 3 yiM Ue Moxe 6yTM nos'A3aHO?
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§ 53. HeiHdeKuUilHi 3aXxBOpIOBaHHA OMOPHO-PYXOBOI CUCTEMU

0 [omipkynTe

AKi paKTOpPU MOXYTb BMAMBATM Ha PO3BUTOK
i CTaH OMOPHO-PYXOBOI CMCTEMU NIOANHN
NPOTAroM i »KUTTA?

é 3raganTe

o KicTkoBa TKaHMHa o M'A30Ba TKaHMHa

» PereHepadis o O6MiH pevyoBUH

MPMYNHU BUHUKHEHHA HEIHDEKLINHMX
3aXBOpPIOBaHb OMOPHO-PYXOBOI
cmcTemMu

HeindekuiiinMu Ha3WBaOTh 3aXBOPIOBaH-
Hsd, AKi po3BuBawThCcA 6e3 ydacTi xBOpobO-
TBOPHUX opraHismiB. IlpuuymHM BUHUKHEHHA
HeiHQEeKIiTHNX 3aXBOPIOBAHb OIIOPHO-PYXOBOIL
CHUCTEMU [IOCUTH DPidHOMAaHiITHiI. BOHM MOXKYTH
OyTH mOB’sI3aHi AK 13 MOPYIIEHHAMH Y IpoIecax
caMoOro OpraHismMy, Tak i 38 BIJIMBOM NEBHUX
30BHIITHIX (haKTOPiB.

Haii6inpir mommupeHnMyu TPpUUYNHAMY €:

+ MeXaHiuHi TOINKOIKeHHsA (TpaBMHU);

- HagMipHi abo HemocTaTHi GisuuHi HaBaH-
TAKEHH;

* HepallioHaJIbHe XapuyBaHH;

* CIIaJKOBi 3aXBOPIOBAHHS;

* IIOPYIIIeHHs OPOIleciB o0OMiHYy pedYOBUH;

« DOOpOsIKicHI mMyXJnHN;

* OHKOJIOTiUHi 3aXBOPIOBaHHSA.

Hanbinbw nowmnpeHi HeiHdeKUinHi
3aXBOPIOBAHHA OMOPHO-PYXOBOI
cmcTemu

Mexaniuni momKomKeHHA € HalbiabIl mo-
MINPEHNMHU MIPUYNHAME IIPO0JIeM OIOPHO-PYXO0-
Boi cucrtemu. [0 HUX HaJie;KaThb PO3TATHEHHS
M’a3iB i 3B’A30K, yIapu, BUBUXHU Ta MePEJIOMU.
Ognuieo 3 OCHOBHUX Hpo0JeM y pasi mepesioMin
€ HeIpaBUJIbHE 3POCTaHHA KicTOK. AJe cydacHi
MeIWYHI TeXHOJIOTii mJocTaTHBO ycmimiHo ii Bu-
pilrymoTsh.

Hammipui #i HemocraTHi (Qisuuni HasanTa-
JKeHHS CIPUUYMHIOITL 3aXBOPIOBAHHS 3a CXO-
JKUM MexaHismoM. B 000x Bumagkax imrpobiemMa
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Man. 53.1. Po3BuTOK apTpo3y cyrnobis ctonu

B TOMY, IO KiCTKAa € }KWBOIO TKAHWHOIO ¥ ajar-
TYETHCS IO HaBaHTAXKeHb, 1epe0yIOBYI0UHN CBOIO
BHYTPilIHIO CTPYKTYypy. I HammipHe, i Hemo-
CTaTHE HaBaHTAKEHHSA IEPEIIKOIKAaI0Th YTBO-
PEHHIO HOPMAaJbHOI BHYTPIITHLOI CTPYKTYpH
Kictku. Hacaizkom HagMipHMX HaBaHTaKeHb
Moske OyTu aprtpos (mMan. 53.1), axuii ypaskae
cyryiobu. A HeJocTaTHE HaBaHTAKEHHS CTae
IPUYNHOIO0 rimoToHii, i 1me cTBopioe mpobiemMu
He TiJIBbKM IJIA ONOPHO-PYXOBOi, aje U nidA iH-
X CHCTEM OpraHiB.

3axBOPIOBaHHA OIIOPHO-PYXOBOI cumcTeMH,
OTPUYMHOIO AKUX € HepallioHAJIbHe XapuyyBaHHS,
CIIaJKOBi 3aXBOPIOBAaHHS Ta MOPYIIIEHHA OOMiHY
PEeYOBMH, BUHMKAIOTh Uepe3 Mpo0JieMu 3 Iiepe-
O0irom OGioximiunmx i QisiosmoriuEmx mpoIecin
Y KJITMHAX TKAHWH OIOPHO-PYXOBOI CHCTEMU.
OgHak OPUYMHY BUHUKHEHHS IIUX MOPOOJEM €
pisHIMM.

Hepamiomanbue xapuyyBaHHS CTBOPIOE He-
¢imur BiTamiuniB B opramismi. Ile moixe 3ymo-
BUTH BUHUKHEHHSA paxiTy i mOpyIIeHHA pPO3-
BUTKY KicToK. M’sa3oBa auctpodia [iomiena e
pe3yJabTaTOM CIIaJKOBOTO IOPYIIIEHHA B CUHTE31
nucTpodiny (6inka M’A3iB), 1110 CTa€ TPUUMHOIO
merpagarii m’asis.

A 3HMKeHHs BUPOOHUIITBA B OpraHismi rop-
MOHa ecTporeHy (Ile HmOpyIlleHHs oOMiHY peuo-
BMH YacTO TPAIISEThCA B KiHOK) Mae CBOIM
HACJIiIKOM PO3BHUTOK ocTeomoposdy (may. 53.2).
Iligx wac mboro 3axBOPIOBAHHA 3 KiCTOK OyiKe
iHTeHCUBHO BUIAJAIOTBCA CIOJNYKH KaibIliio.
HacoigxoMm Takoro mporecy € IIigBUIITeHHs JIaM-
KOCTi KiCTOK i migBUINIEHHA PUBUKY IIE€PEJIOMIB.

IIle oxHa mpuumHA IIPOOGJEM 3 OMOPHO-PY-
XOBHM amapaToM — YTBOPEHHSA TOOpPOAKicHUX
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HopmanbHa KicTka

KicTka 3 octeonopo3om

Man. 53.2. 3mMiHK y CTPYKTYpI KiCTKNY,
AKi € HacnigKoM OoCTeonoposy

nyxJuH. SIK Bu BiKe 3HAETe, 000POAKICHI nyx-
JUHU — Ile HOBOYTBOPEHHS B OpraHismi, IIMo
3yMOBJI€HI HEKOHTPOJIbLOBAHUM, ajie O0MeKeHUM
POBMHOMKEHHAM KJITUH, AKi He IMOIIHPIOIOTHCI
B cycimui TKaHumHM (He 3maTHI A0 iHBazii) Ta
BimmaseHi opraumu (He yTBOPIOIOTH MeTacTaswH).
3a CTPYKTYPOIO JOOPOAKiCHI IyXJIMHM CXOXKi Ha
TKAHWUHU, 3 AKUX BOHU BUHUKJIU. [[oOpoaKicHi
OyXJUHYU 3a3BUYall POCTYTH IMOBiJIBHO W oOMe-
JKeHi CHOJIyYHOTKaHWHHOIO KarcyJioto. Ilormmum-
peHUMHU TOOPOAKICHUMM OYXJUHAMH € MioMHt
(po3BuBaOTLCI 3 M’fA3iB) i ocreomu (pos3BuUBa-
IOTBCS 3 KiCTOK).

MNpododinakTnKa HeiHPpeKUinHNX
3aXBOPIOBaHb OMOPHO-PYXOBOI
cmcTemu

IIpodinakTnra HeiH(peKIiTHUX 3aXBOPIO-
BaHb OIIOPHO-PYXOBOI CHCTEMH CIIPAMOBaHAa
Ha JiKBifgaImiio IpuuYvH BUHHUKHEHHSA IPOOJIEeM.
OpnuH i3 HaWOiNBII e)eKTUBHUX MEXaHi3MiB s
IbOI'0 — 3J0POBUI CIIOCIO KUTTH.

0 Kniouosa iges

HeiHdpeKUinHi 3axBOploBaHHA OMOPHO-PYXOBOT
CUCTEMU MOXKYTb BUHWMKATU 3 PIi3HMX MPUYNH.
BoHM yacTo MaloTb BaXKKi Hacnigku ana 340poB'a
nioanHK. o Hanbinbly NOWMPEHNX 3aXBOPOBaHb
Li€l rpynyn HanexaTb MeXaHiYHi MOLWKOAXEHHSA,
0CTEONOPO3, apTPO3, PaxiT Towo. APHUM 3aco60M
nNpodinakTNKM TakMX 3aXBOPIOBaHb € JOTPMMAHHA
NPVIHUMNIB 3[40POBOro CMOCOBY XUTTA.

Oco6aMBO BeJWKe 3HAUEHHSA MAalOTh DPery-
aapHi TpenyBaHHA. IlomipHi ¢disuuni HaBaHTAa-
JKeHHA Io0pe IIO3HAYAIOTHCSA fAK Ha CTPYKTY-
pi kicTok, Tak i ma po6GoTi M’sA3iB. SHHMKAIOTH
MOTEeHITiiHI PUBMKMU TimoTOHIiI, mOKpamyeTbCs
o0MiH peuoBuH. IK He AWBHO, aJjie PeryJsapHi
TpeHyBaHHA 3MEHIIYIOTH i PU3WK MeXaHidYHUX
TpaBM. BOHM CTHMYyJIOIOTH HOpMAaJisaliito 00-
MiHYy PEYOBHUH, II[0 3MIiI[HIOE KiCTKHU, a M’ 30BUM
KapkKac, AKHH 3aBAAKU IbOMY (DOPMYETHCA
B JIIOAWHM, CTa€ OiJbII BUTPUBAJIUM OO0 yIapiB.
IIle oxquH mosuTHUBHUL eEKT PETYIAPHUX Tpe-
HyBaHb — (POPMYBaHHA NTPABUJIBHOI IIOCTaBMU.
IIpaBuabHA moOCTaBa CHPHUAE HOPMAaJbHiN pobo-
Ti BHYTPIIIHIX OpraHiB Ta B3aeMOjil eJeMeHTiB
ONIOPHO-PYXOBOI CHUCTEMU MiK CO0OI0.

MpakTnyHa poboTa

Po3po6neHHAa BnacHOi nporpamu ¢isnuyHoi

CcamMonigroToBKv

1. OUiHITb CTAH CBOEI MOCTaBW i BM3HAuTe, Yn No-
Tpebye BOHa KopeKLil.

2. BusHauTe, fAKi 3 Balwmx rpyn M'A3iB € HaMeHLU
PO3BMHEHMMY, | Mig6epiTb BNpaBu ana ix Tpe-
HyBaHHA.

3. Cknagitb nporpamy TpeHyBaHb 3 ypaxyBaHHAM
CTaHy MOCTaBW Ta PiBHA TPEHOBAHOCTI M'A30BOI
CUCTEMU, KOTO BU 6 XOTiNM JOCArTU.

4. Coopmyntonte BUCHOBKM.

@ MpaKTyHa poboTa

BuBuYeHHA (cKnapaHHA) BMiCTy anTeuku gnsa
HaZlaHHA nepuwoi MeaAnNYHOI AoNoMorn

1. Cknagitb CNNCOK CUTYyaLUil, Y AKUX MOXKe BU-
HUKHYTU HeoOXigHICTb HafaHHA NoAuHI nepLuoi
MeANYHOI JOMOMOrU.

2. BpaxoByun po3mip anTeuyku, CKNagiTb nepenik
TaKMX MpenapariB i JOMOMIXKHMX MaTepianis,
AKi MatoTb 6yTn y Hill.

3. CoopmyntoiiTe BUCHOBKN.

3anuTaHHA Ta 3aBAaHHSA

1. Yomy y cTapux niofent MmexaHiuHi NOLWKOAKEeHHSA
OMOPHO-PYXOBOI CUCTEMU BiAHOBMIOIOTLCA MOBIMbHILUe,
HiX y monogux? 2. Yomy ocTeonopos y XiHOK po3Bu-
BaETbCA HabaraTo yacTille, Hi>K y 4onoBiKiB? 3. AKMM um-
HOM CMOCi6 XMTTA B NigNiTKOBOMY BiLli MOXe BNMBaTH
Ha CTaH OMOPHO-PYXOBOro anapaTy B AJOPOC/ION IIOANHMN.
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§ 54. HeiHdeKuUiNnHi 3aXBOPIOBAaHHA OCHOBHUNX CUCTEM OpPraHiB

0 [omipkynTe

AKNM YMHOM eHIOKPMHHA CUCTEMA KOOPAVHYE OpFaHiB

po6oTy BCiX iHWKWX CUCTEM OpraHiB OpraHiamy

NOANHN?

e 3raganTe

» [opmOHMU
» Anepria

Cucrema
opraHiB

HuxarpHa

Cep1ieBo-
CyAuHHA

Cep1ieBo-
CyoUHHAa

Cep1ieBo-
CyAMHHA

Cep1ieBo-
CyAMHHA

CepiieBo-
CyAMHHA
CepiieBo-
CyAHHHA
CepiieBo-

CyOUHHA

Engo-
KPUHHA

CrareBa

Bugineura

TpaBHa

12

MpPUYMHN BUHUKHEHHA HEIHPEKLiINHMX
3aXBOPIOBaHb OCHOBHUX CUCTEM

ITpruynay BUHUKHEeHHA HeiH(eKIiiiHUX 3a-
XBOPIOBaHb KPOBOHOCHOI (Y ToMy umcJIi i cepire-
BO-CYIMHHOI), AMXAaJbHOI, TPaBHOI, BUAiJIBLHOI,
€HJIOKPUHHOI 1 cTaTeBOi CUCTEM € Pi3HOMAaHIT-
HUMU. BOHM MOXKYyTh OyTH IOB’A3aHiI AK i3 Imo-

o ApTepianbHuin TUCK PYILIEHHAMM y IPOIlecax caMoro OpraHismy, Tak

o TOKCUHN

i 3 ynyimBOM TeBHUX 30BHIMIHIX (haKTOpiB. 3a
maaumu BOO3, HaANO6GiJLIIT HOIMUPEHUMU € He-

HeiHdeKLuinHi 3axBOpOBaHHA OCHOBHUX CUCTEM OpPraHiB

3axBOpIOBaH-
HA

Bpouxiamnaa
acTma

IndapxT mio-
Kapja

Imemiuna xBo-
poba cepiisa

IacynsT

Timeproniuna
XBOpoOa

ATrepockiepos

Bapukosue pos-
IIUPEHHA BEH

Tpom6oprediT

HiabeT

Besnnigga

Ceuorkam’aHa
xXBOpoba

KoBunoram’s-
Ha XBOpoba

Omnuc 3aXBOPIOBAHHS

ITopymienua npoxigHocTi 6POHXIB YHACTIOK cIIasMy MYCKYJIaTypu ApiOHMIX
OpPOHXiB, HAOPAKY CAM30BOI OOOJIOHKHY I 3aKYIOPEHHS 1X B’ A3KMMU BUiJI€HH-
MU IIiJT YaC PO3BUTKY aJIePrivHMX IPOIeciB y OpoHxax

IlopyIiieHHST KPOBOMOCTAYAHHSA TiJISHKHU CePIleBOro M’s3a, 1110 IPU3BOAUTH

JIo fioro HeKpoa3y (BizMupanHs). Hacrimre 3a Bce BUHUKAE Yyepe3 3aKyIIOPIOBaH-
HsI TPpoMOOM OfHiel 3 apTepiii, 110 3a0e3MeUy0Th KPOB’I0 CepIieBUM M’ A3

(ix Ha3UBaOTh KOPOHADHUMU)

ITopymienHsa pyXy KpOBi B KOPOHAPHUX apTepisiX, YacTO BHACJIITOK PO3BUTKY
aTepOCKJIEPO3Y

ITopy1ienHA KpoBoOOiry B rOJIOBHOMY MO3KY, IO CIPUYMHEHI iHpapKTOM a60
KPOBOBUJIMBOM y MO3OK

IlopyiieHHs AiATBHOCTI IIEHTPiB MOSKY, AKi PeryIoi0Th pOOGOTY CyANH, HUPOK,
HelporyMopaabHOI pPeryJIaiil

VYurisibHeHHS apTepiaJbHOI CTIHKY 3a PaXyHOK PO3POCTAHHSA CIIOJYYHOI TKAHU-
HU Yepe3 BiAKJIaJaHHA JKOBTOI JKUPOBOI peuoBuHHU Ta cojieiit Kanbllito Ha 110-
BepXHi cTiHKu apTepii (maa. 54.1)

HepiBHOMipHE po3UInpeHHA BeH, IOPYIIEHHI PYyXy KPOBi ¥ BeHaxX uepes cjiab-
KicTb CTiHOK BeH i M’s3iB KiHIIiBOK, fAKi iX OTOUYIOTH

VYceraagHeHHA BAPUKO3HOTO POSIMUPEHHA BeH HIUKHIX KiHITiBOK, AKe BUABJII-
€ThCA Yy BUIVIAZIL YITiJIbHEHHS, IIOUePBOHIHHA Ta 60JI0YOCTI IITKipK HAJA Bapu-
KO3HO 3MiHEHOIO BEHOIO

HegocraTHe BupobieHHS iHCYIiHY a00 BTpaTa KJIITHHAMYU MOKJINBOCTI pearysa-
TU HA I0T0 MOJIEKYJIV CTA€ IIPUYNHOIO rinepriikemii — migBuieHoro Bmicry y-
KPY B KPOBI, ITI0 € IPUYNHOIO I[1JI0] HU3KY MATOJOTiUHUX IIPOIECiB B opraHismi

HesgaruicTs 3pisoro opranismy gasatu Hamagkis. Mosxe 6yTu Sk iH(eKIii-
HOI, Tak i Hein(eKmifiHOI Mpupoau. Besmniana HeiHpekifiHOI TpUpPOIY MOKe
BUHUKATU B PE3YyJIbTATi MOPYIIeHHA OOMiHY PEUOBUH, CIAAKOBUX IIOPYIIEHbD,
HacJaigkiB abopTiB

Bigknagenusa coseil y HUPKaX i CEUOBUBIZHUX IIIAXAaX y BUTJISAAL KaMeHiB,
1110 BUHUKAE B pasi mopyIleHHs 00MiHYy PeUOBUH

VYTBOpeHHSA KaMeHiB y }KOBYUHOMY MiXypi B pe3yJIbTaTi MOPYIIIEeHHA OOMiHY
PEYOBUH
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iHdexrmiiiHi 3aXBOPIOBAaHHA CEPIEBO-CYIUHHOI,
INXajJbHOI Ta eHZOKpuHHOI cucteM. Heimdek-
MifiHI 3aXBOPIOBAHHA CEPIIEBO-CYAWHHOI cmcCTe-
MU B3arajii Ha CbOTOJHI 3aliMalOTh IIepIlle Miciie
Yy CBiTi cepen MpUYMH CMEPTHOCTI.

Haii6iab111 oMU peHNMY TPUYUHAMY € TaKi:

+ HemocTaTHiI (hisMuyHI HaBaHTAKEHH;

+ HepallioHaJIbHe Xap4yyBaHHS;

* OXKUPiHHS;

* CIAJKOBi 3aXBOPIOBAHHS;

+ IOpPYIIIeHHS TpoIleciB oOMiHYy pPeYOBUH;

+ MOOPOAKICHI MyXJamHN;

* OHKOJIOTiUHi 3aXBOPIOBAHHA.

Hanbinbl nowmnpeHi HeiHpeKUilHi 3a-
XBOPIOBAHHA OCHOBHMX CMCTEM OpPraHiB

3rigao 3 mamumu BOO3, mioporky y cBiti
HeiH(deKIiliHi 3aXBOPIOBAHHA CTAIOTh IPUUYNHOIO
cmepti 41 minwiiona mgiopeii. Is Hux 17,9 muan
TUHYTH BiJl 3aXBOPIOBaHb CEPIIEBO-CYIUHHOI cuc-
TeMH. XBOPOOU MMXAaJbHOI CHCTEMH BOMBAIOTH
3,9 Mminbpiiona, a miaber (HalmoIIMpeHiile 3aXBo-
pOBaHHS eHIOKPMHHOI cuctemmu) — 1,6 MJH.

MNpodinakTnka HeiHpeKUiNHMX 3aXBO-
PIOBaHb OCHOBHMX CUCTEM OPraHiB

IIpodinakTuka HeiHpeKIIHHUX 3axXBOPIO-
BaHb OCHOBHUX CHCTEM CIIpAMOBaHa Ha JiKBi-
IaIio IpUYNH BUHUKHEHHS mmpodiaem. OguH i3
HaWOiabII e(eKTUBHMUX MeXaHi3MiB [IJd IIbO-
ro — 3J0poBuUi cmocib KkuTTda. Bin mokpaiye
0o0MiH peUYoBUH i IoIepeaKae PO3BUTOK 3aXBO-
PIOBaHb yCiX OCHOBHHUX CHCTE€M OpPTraHiB.

Pamionasbue xapuyBaHHA CYTTEBO 3HIUKYE
pusuK 0araThbox IOPYIIEeHb y POOOTI OCHOBHUX
cucrem. Hanpuknaz, Hagsricts Vogy B mponyk-
TaX XapuyBaHHS CYTTEBO 3HIKYE PUSUK PO3BUTKY
MOPYIIIeHDb y Po0OoTi muToBUAHOL 3ayo3u. [locrat-
HA KJIbKIiCThL HEOPraHiYHMX PEUYOBMH HOPMAJi3ye
(isiosoriuni mporecu B TpaBHill, KPOBOHOCHIH,
BUILILHIN, HEPBOBIH Ta iHIMUX cucTeMax. SHU-
JKeHHsA pPiBHA IIOCTiHfiHOro cTpecy moOpe IIO3HA-
YaeThCs Ha POOOTi cepllsA, CTaHiI CyAWH, Tifab-
HOCTi HEPBOBOI, EHJOKPUHHOI Ta iMyHHOI cucTeM.

0 KniouoBa iges

HeiHdeKuinHi 3axBOptOBaHHA OCHOBHUX CUCTEM
OpraHiamy MOXYTb BMHMKaTU 3 Pi3HUX MPUYUH.
BoHM yacTo MaloTb BaXKi Hacnigku AnsA 340poB'sa
noanHN. TapHUM 3aco6om NpPodinakTUKN TaKKX
3aXBOPIOBaHb € AOTPMMAHHA MPUHLMNIB 340PO-
BOIO CMOCOOY XNTTS.

Man. 54.1. Crapii po3BuTKY aTepockneposy

MpakTnyHa poboTa

By3HaueHHA Xapu4yoOBOro CTaTycy OpraHiamy

1. 3anuwWiTb 0COBGNMBOCTI CBOEI MKUTTERIANBHOCTI
(piBEHb QI3MUYHKX HaBaHTaXKeHb, XapakTep Xapuy-
BaHHSA, CMiBBigHOLWEHHS nepiogiB poboTn 1 Bia-
MOYMHKY, HasBHICTb O3HaK PO3/agiB, 3yMOBNEHNX
HefocTaTHIM ab0 HaA/IMLIKOBUM Xap4yBaHHAM).

2. BusHauTe KOHCTUTYUiNHWIA TMN Tina Ta 3pobiTb
COMaTOMETPUYHI BMMipIOBaHHA (3picT i Maca
Tina, 06xBaT rpyaHoOI KIiTKU TOLLO).

3. O6UNCNiTb MacOBO-POCTOBI MOKa3HUKN (iHAEKC
bpoka, iHaekc Ketne).

4. BUKOpUCTOBYIOUM OTPUMaHI [aHi, BU3HauTe
XapyoBUIA CTaTyC opraHi3my (disionoriuHnii craH
OpraHi3my, 3yMOBJIEHUIA NOro XapyyBaHHAM)

Ta chopmysioriTe BUCHOBOK, Y AKOMY BKaXiTb,
[0 AKOI KaTeropii Xap4yoBOro CTaTycy MOKHa
BifHeCTV Ball OpraHi3m (onTyManbHWI, Hag-
JIMLLKOBWIA, HEAOCTATHIN, NepeaxBopobanBuiA,
XBOPOONBUI).

MpaKTyHa poboTa

HapgaHHA nepuoi meanyHOI gonomoru

1. Po3rnaHbTe 3anponoHoBaHi cuTyalii, y AKUX BU-
HWKA€E HEOOXiAHICTb HajaHHA MepLoi MeANYHOT
gonomoru (NowKoAXeHHA ONOPHO-PYXOBOI CUC-
Temu, KpoBOTEYa, COHAYHUN i TeMAOBUIN yaapw,
0O6MOPOXKEHHS, ONiKKM, YKYC OTPYMNHOI TBAPUHN).

2. Cknagitb nepenik Ain, AKi Cnig BMKOHATW B LNX
CUTyauifax AnA HagaHHA NepLioi MeguyHoI Ao-
nomoru.

3. ChopmynionTe BUCHOBKM.

e3al‘IMTaHHH Ta 3aBaHHd

1. Yomy came HeiHbeKLUiHI 3axBoptoBaHHA cepue-
BO-CYAUHHOI CMCTeMW CTany Hambinbw nowmnpeHnumm
B Haw yvac? 2. Ha npuknagi OXWPiHHA pPO3rnAHbTe
BM/IMB OQHOMO HeraTMBHOro GakTopa Bifpasy Ha Kinbka
CUCTEM OpraHi3my nIoanHN.
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§ 55. HeiH¢eKuUinHi 3aXBOPIOBAaHHA HEPBOBOI CUCTEMU

0 [omipkynTe

AKi paKTOpPU MOXYTb BMAMBATM Ha PO3BUTOK
i CTaH HepPBOBOI CUCTEMM JIIOAUHN MPOTArOM
i xutta?

e 3raganTe

» HepBoBa TKaHMHa e« 36yAXeHHA

» [anbmyBaHHA » Buwa HepBoBa AianbHIicTb

MPUYNHN BUHUKHEHHA HEeIHPEKLiINHMX
3aXBOPOBaHb HEPBOBOI CNCTEMU

Sk Bu BiKe 3HaeTe, HEPBOBA CUCTEMA JIIOU-
HU CKJIAJAEThCA 3 EeHTPAJIbHOIL Ta epudepudHol
yactuH. {0 CKIagy IeHTpaJbHOI HEPBOBOI cuc-
TeMH BXOLATH TI'OJIOBHUM i COMHUII MO3OK, a IO
cKJIany nepudepudyHoi — HEPBU, AKi 3’€THYIOTH
IeHTPaJILHY HEPBOBY CUCTEMY i BCi opraHu Tija.
ITopy1ienns poGOTH HEPBOBOI CHCTEMU CTaIOTh
IPUYUHOIO TTOPYIIeHHA PYHKI[IOHYBaHHA iHIITNX
CHCTEM OpraHisMmy.

Heindexrnifini saxBopioBaHHA mepudepud-
HOI HepPBOBOI CHUCTEMU II€pEBa’KHO BUHUKAIOTH
AK HACJiOK TPAaBMATUUYHUX IIOIIKOIKEHb, II0-
pyllleHb OOMiHY pe4YoBUH (HAIIPUKJIAL, y BU-
MaaKy TaKoro TimoBiTaMiHo3y, K mejarpa) abo
ypasKeHHA TOKCHMHaMMU (HATIPUKJIAM, TETPOTOTOK-
cuuoMm). IIpoGieMu 3 I[i€l0 YaCTHUHOIO HEPBOBOI
CHCTEMU TAaKOXK MOMKYTb OyTU HACJIiTKaMU CIak-
KOBHUX IIOPYIIIeHb a0 YPOI:KeHUX Ba].

Heindexmnifini 3axBOpIOBaHHSA IEHTPAJIbHOI
HEPBOBOI CHUCTEMHU IPOABIAIOTHCA y BUTJIAALL
NCUXiYHUX pO3JaAiB — IMOPYIIeHb MUCJIEHHS,
emormiii i moBeminku. Ix soBHimEHIME mposaBa-
MM YacCTO CTAIOTh IICUXOCOMATUYHI W TPUBOMKHI
posiagm, mempecii, manii, rasmmuHAaIil TOIIO.
Boru moxyTP MaTH BaKKi HacIigKu AK A
JKUTTS caMoi JIOOIWHU, TaK i OJs WieHiB il po-
OIUHU Ta iHIINX YJIEHIB COIiyMmy.

IlpuuvHy BUHUKHEHHA HeiH(MeKIiliHuMX 3a-
XBOPIOBAHb HEPBOBOI CUCTEMU JIOAUHU MOXKYTH
O0ytu pisummMum. Humu craroTh AK TOPYIIEHHS
y mpoliecax caMoOr'0 OpraHisamMy, Tak i BIJIUB
IeBHUX B0BHIIIHIX (haKTOpiB.
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Hai6inp1 mommupeHnMy IPUYUHAMY € TaKi:

+ MeXaHiuHi HOIIKOIKeHH: (UYepemHOo-MOo3-
KOBi TpaBMmn);

e mia mcuxiuHMX (PAaKTOPiB;

- HepallioHaJbHe XapuyBaHHS;

+ CIAJKOBi 3aXBOPIOBAHHS;

+ MIOpPYIIIeHHs TIpoIleciB 0OOMiHYy pPeYOBUH;

+ OTPYEHHA (3 ypasKeHHAM TOKCHUHAMU He-
PBOBUX KJIiTHH);

* OHKOJIOTiUHi 3aXBOPIOBAHHA.

Aue 3a3Buuail Taki 3aXBOPIOBaHHS BUHUKA-
I0OTh ¥ Pe3yJIbTaTi MOeqHAHHA HU3KU (PAaKTOPiB,
SAK 30BHIMIHIX, TaK i BHYTPilIHIiX.

Eninencia

Emninencia e cuminbHOI0 Ha3BOO OJd T'PyHu
posJsafiB, SAKi CTalTh NPUUYUHOI CYIJOMHUX
HamagiB. Taxki Hamagm MOKYTh OyTH Maiiike
HeIIOMiTHUMH, a MOKYTh TPUBATHU IOBTO i 3 Be-
JUKOIO CIJIOI0. ¥ OiJbIIOCTI BUIIAAKIB IpUUYMHA
emijerncii saauIinaeTbcsa HeBiJoMOIO, ajie JOBe-
JIeHO, III0 Ha PO3BUTOK 3aXBOPIOBAHHA MOXKe
BIIJIMBATH BJKUBAHHSA aJKOTOJIO Ta HAPKOTHUY-
HUX PEYOBUH.

HasasuicTs emisenTnuHMX HamagiB He BILIHU-
Ba€ Ha PO3YMOBY HifAJIbHICTH JIOAWUHU i CTAHO-
BUTH OijbIny mpobiieMy mAJjia Hel camoi, Hix
oA immmx. AJjie JI0aM 3 TaKOI OCOOJMBICTIO
YacTO MOTEPHAIOTh BiJi HETATUBHOTO CTaBJIEHHS
IO HUX, COIliaJIbHOI iB0JAIii Ta gucKpuMiHaIii.

LnzodpeHia

ITuszodpenia € mcuxivHUM PO3JTATOM PO3Y-
MoOBoi AisnbHOCTI. Ii IposABaMU € rajiomuHAaIii,
MapeHHdA, AUBHI Mawnii, mapaHosa. XapaKTepHi
Ie3opraHiszoBaHicTs MOBU Ta MuciaeHHa. Taki
aooau (GopMyIOTh y CBOIMl yABiI BJIaCHY peaJib-
HicTh, AKa He BiAIOBiZae peasbHOMY KHTTIO.
ITe crae MpUYMHOI 3HAYHUX COILiAJIBHUX IIPO-
OseM i BUHMKHEHHS KOH(JIIKTIB 3 OTOYEHHSIM.
IMTuzodperia yacTo MOUYNMHAE TPOABIATUAC y MO-
gomomy Bimi (16—30 pokiB). 3 uacom BoHA MOKe
mporpecyBaTH i HabyBaTu OiJIbIII BAXKKOI (hopMu.

ITpuumum posBuTKy mwusodpeHii moci ox-
HO3HAYHO He 3’sAcoBaHi. AJe Bigomo, 1o Ha ii
PO3BUTOK i mmepebir MOKyTh BILJIMBATH CIIASKOBIi
Ta eKOoJIOTiuHi (axTopwH.
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XBopob6a Anburenmepa

3axBopoBaHHA OyJI0 Ha3BaHO Ha YeCTh
A. AjbireiiMmepa — HiMeIbKOTO IcHXiaTpa Ta
HEBPOIIATOJIOTA, STKUI yIepIle OIMCaB KOMILIEKC
CUMIITOMiB IIbOTO 3aXBOPIOBaHHA. CuMHOTOMaMU
XBOpoOU AJbIreiiMepa € IOPYIIEeHHS mmaMm’ ATi,
a0CTPaKTHOTO MUCJIEHHA, MOBU. ¥ JIIOAVWHU BU-
HUKAIOTh TPO0JeMU 3 ONepPyBaHHAM IIpeaAMeTa-
MU Ta IpoliecaMu BHi3HABaHHA.

Besmocepennsa mpuumHa IuUxX 3MiH — ypa-
JKEeHHS KJITWH cipoi pe4yOoBMHU MOBKY, III0 CTaE
mpuunHOIO iX 3armbesi. Ile BigOyBaeThCca B pe-
3yJbTaTi HAKOMMYEHHS B KJIiTHHAX MO3KY OiIKiB
3 aHOMAaJIbHOIO KoH(popMaIlieio. BuHUKHeHHS 3a-
XBOPIOBAHHSA 3aJI€KUTH AK BiJ] CIIAJKOBUX 0CO0-
JUBOCTEHN, Tak i Bim gmii 3oBHimIHIX (QarTOpiB.

XBopoba MapKiHCcOHa

3axBopioBaHHsA OyJI0 Ha3BaHO HA YeCTh aH-
raificskoro Jgikapsa :x. Ilapkincona, axuii mep-
IIXM OMmMcaB BiAmoBimHi cumnTomMu. XapakTep-
HUMHI oco0JmBocTaMU XBopobu IlapkimcoHa €
TpeMoOp (TPEMTiHHSA) KiHIIBOK, 3HM)KEHHS CIIOH-
TAHHOI PyX0BOI aKTUBHOCTI (JIIOOWMHA MOJKE Ty Ke
IOBro OyTH HEPYXOMOIO), MOHOTOHHA MOBA TOIIIO.

IIpruuHOIO TaTOJOTiUHMX 3MiH € 3arubesb
HeUpPOHiB, AKi BUPOOJSAIOTL HelpoMemiaTop mo-
¢amin. Po3BUTOK 3axBOPIOBAHHSA 3YMOBJIIOE
KOMILTeKC (haKTOpiB, O SKOT0 HaJEKATh CIaj-
KOBa CXUJILHICTH Ta Hii cepemoBHIIIA.

XBopo6a MaHTIHITOHa

3axBopoBaHHs OyJI0o HA3BaHO HA UecTh K.
TanTirroma — aMepUKaHCBKOTO JiKaps, SKUi
yIepie OonucaB KOMIIJIEKC CHUMIITOMIiB IIHOTO
3aXBOPIOBAHHA. 3aXBOPIOBAHHS PO3BUBAETHLCSH
y Bimi 35—50 pokis. PesyabTaToM maToJoriu-
HOTO TIPOIIECY € AereHepallia TKaHWH TOJIOBHOTO
MO3KY, Y TOMY YMCJi ¥ KOpH.

IIpuunHOI0O 3aXBOPIOBAHHA € MYyTallisd O/-
HOTO 3 T'eHiB UeTBEpPTOi XPOMOCOMH, y SKOMY
BimOyBaeThCA OYyILTiKAaIlisd.

KntouoBa igen

HeiHdeKuinHi 3axBOploBaHHA HEPBOBOI CUCTe-
MW OpraHiaMy MOXYTb BUHWMKATU 3 Pi3HMX npu-
YnMH. BoHM yacTo MalTb BaXkKi Hacnigku AK ans
300pPOB’A NoANHK, TaK i ana ii couianbHOI B3aEMO-
Aii. [lo HanbinbWw NowMpeHnX 3aXBOPIOBaHb Lii€l
rpynu Hanexatb eninencis, Wn3odppeHis, xeopoba
Anbureimepa, xBopoba lMapKiHCOHa ToLO.

Po3sciaHnm cknepos

ITe saxBOpIOBaHHA HAJEKUTD 0 TPYIIN ayTO-
imyarux. Moro mpuumHOI € araka iMyHHOI
CHUCTEeMH OpPraHisMy Ha Mi€JiH KJIITHH BJIaCHOTO
MO3Ky. BTpara Mienimy mopymiye 3B’A30K Ii-
JSHOK MO3KY Mi)X co0010 i cTae IpHUUYMHOIO Pis-
HOMAaHITHUX CUMIOTOMIiB ITHOT'0 3aXBOPIOBAHHSA.

Besnocepenna mnpuymMHa 3aXBOPHOBAHHA
IMOKM He BH3HauUeHa, ajie BiJloMO IIPO ydYacThb
y ii po3BUTKY cmafKOBOi CXMJIBHOCTI Ta AIii 30-
BHIITHIX (paxkTOpiB.

MNpodinakTrka HeiHPeKUiNHMX
3aXBOPIOBaHb HEPBOBOI CUCTEMU

Ak i y Bunagkax HeiHGeKIiiTHUX 3aXBOPIO-
BaHb iHIIMX CHCTEM OPTaHi3zMy, HpodilakTuKa
3aXBOPIOBAHb HEPBOBOI CHUCTEeMHU CIpPAMOBaHAa
Ha JiKBifaImiio IpuYMH BUHUKHEHHS IIPOOJeM.
OpauM i3 HalleeKTWBHIIMINX MeXaHi3MiB IJia
IIbOTO € 3JOPOBUH CIOCI6 KUTTA. Y TOMY YMCJIIi
TaKi MOro acmekTu, AK pallioHaJbHE XapuyyBaH-
HA Ta OINTUMAaJbHe UepryBaHHS IIpalli i Bigmo-
YMHKY. AJle IJId i€l cucTeMu OpraHisMy BKpai
BaXKJUBUM acCIIeKTOM € TypOoTa mpo IICHUXiduHe
3I0POB’A Ta B3aEMOisi KOHKPETHOI ocobu 3 iH-
UMY JIIOJBMU.

Herapasgu y Bzaemopmii 3 iHIIMMU JTIOIBMU
MOXKYTh ITPOBOKYBAaTH PO3BUTOK 3aXBOPIOBAHb,
IO AKUX y JIIOAWHU € CIIaAKOBa CXMIbHiCTb. Tomy
CTBOPEHHS KOM(POPTHOTO IICUXO0JIOTiUHOI0 cepeo-
BUIIA € TapHUM IPOMGIIaKTUYHUM 3aXO0JOM.

HoTpuMaHHA TpaBUJ 0Oe3meKU MTO3BOJISAE
YVHUKATH YepemHOo-MO3KOBUX TpPaBM, a Typbora
Ipo iHMIIi cucTeMHu OpraHiamy samodirae omoco-
PeIKOBAaHOMY YIIKOIKEHHIO HEPBOBOI CHCTeMU
(HammpuKJanm, y pesyabTaTi posyagy poOdOTH eH-
JTOKPUHHOI UM iIMyHHOI cucTeM).

IIle ogHMM Ba'KJIMBUM 3ax00M Opodiiak-
TUKU TaKUX 3aXBOPIOBAHDb € TeHETUYHE KOHCYJIb-
TYBaHHA, SIKE JI03BOJISIE PO3PAXOBYBATU PU3UK
HaApPOIKEHHA JiTell i3 BiAIOBiIHOIO CIaJKOBOIO
CXUJIBbHICTIO.

e3al'|l/ITaHHﬂ Ta 3aBAaHHA

1. Yn MOXyTb cniBnagaTv CMMMNTOMW B 3aXBOPIO-
BaHb, AKi ypakaloTb LieHTpalbHy HEpPBOBY CUCTEMY,
ane MmaloTb pi3Hy npupoay? Bianosigb obrpyHTynTE.
2. Y Bunagky xBopobu laHTiHrToHa gedekTHMIN 6inok
CMHTE3y€eTbCA B YCiX 4YacTUHax Tina. Ane naTonoriyHi
3MiHU BMHUKAIOTb TiIbKM B MEBHUX CTPYKTypaxX MO3KY.
3 uum ue moxe 6yt nos'A3aHO?
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§ 56. ImyHHa cuctema Ta imyHiTeT

0 [omipkynTe

AKUM YMHOM KNiTVHWM OpraHi3My po3mni3HaloTb
opHa oaHy? Yomy B JeAKMX BUMagKax OpraHim
MO>Ke 3amobirTm BUHUKHEHHIO 3aXBOPIOBAHHS,

a B feAKuUX — Hi?

é 3raganTe

« Jlenkouuntun o AHTUreH

» AHTUTINO * IMyHiTeT

Cknag imyHHOT cuctemu NiognHu

Ho ckjaxgy iMyHHOI cucTeMmu JIIOAUHU Ha-
JIeKaTh KiCTKOBUIT MO30K, TUMYC, CeJie3iHKa,
MUTITAJIUKY, JiMpaTuuui Bysau (max. 56.1) ta
iami opraru. lleHTpalbHMMUW OpraHaMH CHC-
TeMH € TUMYC 1 KiCTKOBUH MO30K, a BCi iHImi
HaJie}KaTh 10 nepudepmuyHux oprariB. KicTko-
BUIl MO30OK i ceJjie3iHKa € I:KepeioM YTBOPEHHS
gefikoruriB. Cesie3iHKa TaKOX aKTHBHO BUPOO-
JIf€e JIEHKOIUTH ¥ 6epe ydyacTh y SHEIIKOKEeH-
Hi MiKpooprauismMiB Ta He0e3MeUHUX PEUOBUH
Y KpPOBi, IKa uepe3 Hel IIPOXOIUTH.

Tumyc — 1e 3a703a, AKa Ay’Ke aKTUBHO IIpa-
III0€ B JIIOJleli MOJIOAOTO BiKYy, a IIOTIM 3HUIKYE
CBOI0O aKTHBHIiCTb. ¥ HBOMY BifI0OyBa€eTbCsA AO3Pi-
BaHHA 1 «HaBuYaHHs» T-mim@ornuris, AKi micasa
IIbOT0 HAOYBaIOTh 3MaTHOCTI PO3IIisHABATH MHEBHI
AHTUTEHU.

Ane HaMOiIBII MAcOBOIO CTPYKTYPOIO iMyH-
HOI cucremu € jgimparuuHi Bysau. Boru Gopmy-
IOThCA B MiCIAX BJIUTTA KiTbKOX JiM(paTHUHUX
CYAVH, CTBODIOIOUM 0ap’epu s IMOIINPEHHSA
iHdeKIii B opraHismi.

OcobnmBocTi poboTH IMyHHOT CMCTEMN

ImyHHa cucrema IIiATPUMY€E CTAaJiCTh BHY-
TPiITHBOTO CepeAoBUINla OpraHidamy (3aificHioe
iMYHHY PeryJsIrifo) 3a JOIIOMOTOIO JBOX OCHOBHUX
MeXaHidMiB — KJiTMHHOrO (3axmcHi GQYHKIII
BUKOHYIOTh KJITHHU) i TyMOpPaJbHOTO (3aXUCHIi
(yHKIiI BUKOHYIOTh MOJIEKYJU OiJIKiB — aHTH-
tina) imymiTeris. Ix 3abesmeuyrors 6imi KriTwHM
KpoBi — B- i T-mimdonuru. Bonu 3abesmneuyoTs
TaK 3BaHy IiMYHHY 6i0no6idb — CKJIAZHY CUC-
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PeuenTopu
MHC-II CD-4
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T-KNiTUHK
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AHTUTING
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W =

Helitpodinn, T-kinepmn B-nimdpountn
Makpodaru
HecneyugiuHuti KnimurHud lymopaneHut
3axucm iMyHimem iMyHimem

Man. 56.1. IMyHHa peaKLUia Ha BUABIEHNI aHTUreH

TeEMY peaKIii iMyHHOI cuCTeMU, MeTa AKOI —
BHEIIKOAUTY BUABJIeHUU aHTured (maa. 56.1).

Kaituaauii imyHiTeT 3a6es3neuyeTbcs 3aBAs-
Ku gigabHOcTi T-mimdpornurie. Born MawoTs Ha
CBOill ITOBEPXHi pelenTopu, 34aTHI pO3IIizHaBAa-
T HeBHUN aHTUTeH. ¥ pasi Bszaemomii 3 mum
anTureaoM T-mimM@pomuTM MOYMHAIOTH AKTHUBHO
PO3MHOMKYBATHUCHA, YTBOPIOIOYMW BEJUKY KiJb-
KicTh KJiTmH. BOHM 3HUHIYIOTH MiKpooprawis-
MU, SAKi HeCyTb Ieil aHTUTEH.

Icuye xinbka pisHOBuUAiB T-aimdomnuris.
T-xesmepu OTPUMYIOTH CUTHAJU Bif THUX KJIi-
TUH, IKi PO3Mmi3HaIOTh UysKi auTHUreHu (MaKpo-
(haru, TeHAPUTHI KJIITUHU TOIO) Ta aKTUBYIOTH
nporecu iMmyuHOI Bigmosimi. PesymbraTom ix
AKTUBHOTO TOJiJy CTa€ yTBOPeHHA e(deKTOp-
HUX KJITHUH, AKi € cuenu(piuyHo YyTJIUBUMHU IO
KOHKpeTHOro aHTureHa i T-kiaiTua mam’daTi, mio
3a0e3IeuyoTh IMIBUAKY BiANOBiAL y BUOAAKY
mOBTOPHOI 3ycTpiui 3 anHTUreHoM. KEderTopni
KJIITUHY AUQEPEHIIIIOIThCA Aali, YTBOPIOIOYHU
KJITUHY 1J1d HecrenudivyHOTO 3aXUCTyY, CIIEIN-
¢ivni T-xinepu i B-mimdoruru.

T'ymopanpHuii iMmyHiTeT 3a0e3medyeTbCcs 3a-
BIOAKY OidabHOCTI B-imdoruris. I1i kaitTunu mic-
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TATH PEIENITOPH, 3TATHI PO3IIi3HaBATH aHTUTEHU.
Ilicna posmisHaBamHAa aHTHUTeHa B-IiMponuTu ak-
THBHO PO3MHOKYIOTHCA i BUPOOJIAIOTH BUCOKOCIIE-
mudivHi 6iMKM — aHTHUTIIA. AHTHUTLIA B3aEMOLi-
IOTH TIILKY 3 ONHUM aHTUTCHOM 1 HeHUTpasis3yoTh
#oro TOKCHMUYHY [Aif0 ab0 IOJIETIIYIOTh IIOTJIN-
HaHHA (paronuTaMu KJIITUH i3 UM aHTUTEHOM.

Anepril Ta ayTOiMyHHI 3aXBOPIOBaHHA

Y pobori imyHHOI cucTemMu, AK i B pobori
IHIIMX cucTeM OpPraHi3My, MOXKYTh BUHUKATHU
nopyiieHHa. Hacaigkm Takux IOpyIleHb, 30-
KpeMa, ajieprii, — ayToiMyHHi 3axXBOPIOBaHHS
Ta BUMNAAKW iMyHOme(imury.

Anepzia — me dopma imyHOJIOTiUHOI Bin-
MOBifi, IITO BUABJSAETHCA B MiABUINEHIN UyT/IN-
BOCTi OpraHiamMy /o piBHOMaHiITHUX aJepPreHiB.
AJeprenu € aHTuUTreHaMHU, IO CIPUUYUHAIOTH
aJsiepriuni peakiii B opranismi. g pisHux Jro-
el BOHU MOXKYTh OyTM PisHMMU, HAIPUKJIAMT
IUJOK POCJIWH, INEPCTh TBAapWH, OWJ, IEBHIi
JiKapchbKi mpemapatu abo pedyoBUHHN HOOYTOBOIL
ximii. ¥ pasi ameprii opramism BigmoBimae Ha
cruenudiyHUil ajiepreH IIOCUJIEHOIO peakIli€lo,
10 ypaskae MOro BJACHI KJIITMHM i TKaHUHU.
Taxoio peakilielo moxke O0yTu Habpsak abo 3a-
maJjieHHs, cIIadM IJIafeHbKOoI MyCKYyJIaTypH, IIO-
PYIleHHA ITUPKYJAIiI KpoBi.

Hy:xxe HeOe3meuHMMHU pPoO3JagaMu PoOOTHU
iMyHHOI cucTeMUW € aymoiMyHHi 3aX60PIO6AH-
na. BoHM BHHUKAIOTH, KOJIM iMyHHA cHCTeMa
OpraHiaMy mHoOuYMHAa€E cOpuiMaTH JOedAKi BacHi
KJIiTUHU AK uy:Ki. BigmoBigHo, Ile cnpuumusie
iMyHHY BiANIOBifb, IITO TPU3BOAUTL IO PYHHY-
BaHHS M BiIMMPaAHHA KJIITHMH i TKaHUH.

Imynodepiyum cuocrepiraerbca y BUIaJ-
Kax, KOJM iMyHHA CHUCTeMa HIpAaIl0€ HEeJOCTAT-
HbO edexTuBHO. HaciizkoMmM IIbOro € JieTKe
ypaKeHHsI OpraHisaMy HaBiTh Ay)Ke CIaOKUMU
30yIHUKaAMU 3aXBOPIOBAaHL, SAKiI 3a 3BUYANHO-
ro CTaHy iMyHHOI CHCTeMH! OpPTraHi3My He IITKO-
IATb. Ilpuumau iMyHOZEeQIimUTY MOMKYTHL OyTU
AK cIagkoBuMu (CHagKoBUM imMyHomediut),

KntoyoBa iges

IMyHHa cucTema NIOANHN BUKOHYE GYHKLIT iMyHHOT
perynauii i 3axuLiae opraHiam Bif NPOHUKHEHHSA
YyKopigHKX 36yaHMKIB iHpeKLin Ta napa3swuTis. lNo-
pyLeHHA po60oTN iIMyHHOT CUCTEMU MOXYTb MaTu
Ba)KKi Hacnigku OnA 340pOB’'A NOAWHU i HaBiTb
3arpoXxyBaTu il »KUTTIO.

Tak i HecmagkoBuMu (HaOyTuii imyHomedimur,
npukgagom axoro € CHIII).

IMyHOKOpeKUifa Ta imyHOoTepanis

HocaimxeHHAM POOOTH iIMyHHOI CICTEMH JII0-
IVHY Ta JIIKYBaHHAM 3aXBOPIOBaHb, IIOB’ A3aHUX
3 iIMyHHOIO CHCTEMOIO, 3aliMa€ThCA OKpeMa Me-
IVYHA AUCHUILIIHA — iMyHOoA02ia. OmHUMUT
3 TOJIOBHUX raJry3eil iMmyHoJorii € imyHoTeparisa
Ta iIMYHOKOPEKIIis.

Pisauna wmixxk imyHoTepamieo Ta imMyHO-
KOPEKIliel0 ToJiAirae B TOMY, IO OPOIeAypPH
iMmyHoTeparmii cupsamoBaHi Ha 30yIHUKIB 3aXBO-
PIOBaHb, SIKi IOTpanmmMJM B OPraHi3M JIOOUHU.
OcHoBHe 3aBJaHHS TEXHOJOTiN iMmyHOTepamii —
SHUIIUTH HaTOTeHiB MIJIAXOM IIPAMOI Iil Ha HUX.
Y BumagKy iMyHOKOPEKI[ii BIIJINB 3AifCHIOETH-
cs Ha KJIITMHM Ta OpPraHud iMyHHOI CHUCTeMH,
i Oyap-Aka nOia OesmocepemHbBO Ha IIATOTEHIB
BiicyTHs. Ase i BUKOPHCTAHUX TEXHOJIOTiN
Ha iMyHHY cucTeMy IIigcuiioe ii poboTy, i BoHa
CaMOCTiliTHO BHUIINYE€ IIaTOTeHHi opraHiszmmu.

MexaHi3M B3aeEMofil aHTUTeH-aHTUTINO

OZHUM i3 KJIOYOBUX €JIEMEHTiB 3HEIIKO-
IJKeHHs AaHTUTeHiB, AKi moTpamugm B opra-
Hi3M, € B3a€MOJiA IIMX AHTUTEHIiB 3 aHTHUTiJIAa-
Mu. SIK BU BiXKe 3HA€TEe, AaHTHUTiJA YTBOPIOIOTHCS
B-aimdomnuramu.

AnTtuTino mae gopmy, 10 Haramye JiTepy
«Y» i cKIamaeThbcA 3 IBOX BA’KKUX 1 ABOX Jier-
KuX moiginmentuaHmx JaHioris. Ha kKoxHOMY
3 KiHIIiB JIETKOTO 1 Ba’KKOTrO JIQHITIOTiB, po3Ta-
IIOBAHUX IIapaJieibHO, YTBOPIOETLCA aKTHUBHUI
IEeHTP, AKUI i3 Ay:Ke BUCOKOI0 cHeludiuHicTio
3B’A3YETHCA 3 AHTUTEHOM.

Bzaemogia amTurena i aHTHUTiIa MOKe 3a-
BepIllyBaTuCA KiJibKOMa cmocobamu. AHTHUTiIA
MOJKYTh 3YMOBJIOBATHU A2li0MmuHayin (3aunaH-
Hf y TPYAOYKM) MiKpoopraHiamip i3 Bimmosix-
HUMU aHTUTE€HAMU, a MOXKYTh CIPUATH PYHHY-
BaHHIO aHTUTeHiB abo BUIAAiHHIO iX B ocaj.

3anuTaHHA Ta 3aBAaHHA

1. HaBiwo noguHi notpibeH TMMmyc, AKWO BiH yce
OAHO pefyKyeTbCA y npoueci iHaMBiAyanbHOIrO PO3BUT-
Ky? 2. AAKMM YMHOM OpraHi3my JIOANHY, Maloun He ay»Ke
6araTo reHiB, WO KoAylTb OiNKM aHTUTIN, BOAETbCA
cTBOptoBaTM crneumndiyHi aHTUTING ANA AyKe Benukoi
KiNIbKOCTi @aHTUTEHIB, i3 AKMMN OpraHiam B3aEMofie npo-
TArOM CBOFO XMWTTA?
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§ 57. OHKONOriYyHi 3aXBOPIOBAHHA

0 [omipKkymnTe

fIK KOHTPONIOETbCA MOAIN KNITUH B OpraHiami nogu-
H1? YoMy KinbKicTb noginy NeBHMX TWUMIB KAITUH €
obmexeHoto?

é 3raganTe

» Mito3

» Perynauia akTMBHOCTI reHiB
» CToBOYpOBi KNiTUHK

o Io6posKicHi NyxnuHu

[MposiB OHKONOTiYHNX 3aXBOPIOBAHb

OHKoJiOTiuHI 3aXBOPIOBAHHSA JIOAWHU —
e rpyma 3aXBOPIOBaHb, AKi BUHUKAIOTL y pe-
3yJbTATi YTBOPEHHA Ta PO3BUTKY B OpraHismi
3JI0AKICHUX NYXJUH. 3JI0AKICHI NMyXJWHU €
HOBOYTBOPEHHAMMN B OpPTraHi3Mi, 0 BUHUKA-
IOTh K pPe3yJabTaT HeoOMeKeHOTO i HEeKOHT-
POJIBLOBAHOTO PO3MHOKEHHAM KJITWUH, AKi 1O-
MINPIOIOTHCA B CYCifHI TKaHUMHU (3IiMCHIOIOTH
imBasio) Ta BigmaseHi opraHum (YTBOPIOIOTH
MeTacTasu).

3JI0AKiCHI IyXJIMHU YacTO Ha3UBAIOTh TEP-
MiHOM «pakKoBa IyXJUHa», abo «pak». lleit
TepMiH 3amponoHyBaB ['inmokpar, AKuil onucas
OYXJWHY, 1[0 30BHIIIIHBOIO (POPMOIO OyJia CXO-
’Ka Ha Kpaba abo paxka 3aBASAKMN MiCIIEBUM Me-
TacrasaM, IO IPOHUKANM B CyCifHI TKaHWHU.

Ha croroani oHKOJIOTiIUHI 3aXBOPIOBAHHSA 3a-
HUMaTh ApyTre Miclie cepej IIPUUYNH CMEPTHOCTI
micasa ceplieBO-CyAMHHUX 3aXBOPIOBAHBb. 3TiHO
3 nporao3damu BOO3, 2020 poKy BOHU MOKYTb
BUUTHU Ha mepire Micre. 3rigao 3 ganumu BOOS3,
IIOPOKY Ha MJaHeTi IIi 3aXBOPIOBAHHS ypasKa-
oty 10 minbiioHiB 0Ci0.

XapaxkTepHUMU O3HAKaMU 3JI0AKiCHUX ITyX-
JUH € Taki:

* IIBUAKUYA HEKOHTPOJBOBAHUU DPicCT;

* IPOHUKHEHHA B CYCilHI TKAHUHU 3 YTBO-
PeHHAM MiclieBuX MeracrTasiB (iHBasii);

* IEPEMIIeHHA OKPeMUX KJITUH TYXJUHUA
gJiMpaTUYHUMHU Ta KPOBOHOCHVUMU CyAWHAMU
y Bimmaneni opramu ¥ TKaHWHU (YTBOPEHHS Me-
TacrasiB);
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+ OTpYyIHA i Ha Bech OpPraHi3M yHAaCJIiIoOK
BUPOOJIEHHA KJIITMHAMM MyXJWHU TOKCUHIiB;

 isuyHE BUCHAYKEHHS, 3MEHIIEHHA MAacu
Tijia;

* HAABHICTh MEXaHi3BMiB «YyHUKAHHA» yBaru
iMyHHOI cumcTeMM OpraHisZMy;

* HAAABHICTh BEJMKOI KIJBKOCTI MyTamii
Yy KJIiTMHAX TyXJIUHU;

« HUBbKUWU piBeHb audepeHIriaiii KJaiTuH
TyXJINHA;

« BTpaTa 3JaTHOCTi KJITHH IO alloIITO3Y;

« iHTeHCUBHE YTBODEHHS KPOBOHOCHUX CY-
IVH Y TYXJWHI.

MPUYMHN BUHUKHEHHSA OHKOJTOTIUHMX
3aXBOpPIOBAHb

OHKOJIOTiUYHI B3aXBOPIOBAHHA BUHUKAIOTh
TOHi, KOJW B AKi¥fich i3 KJIITHMH IOPYIIyeThCS
TeHeTUYHUHN MeXaHi3M KOHTPOJIIO TIPOoIiecy IIo-
niny wuaituau. Ilpomec moAisny KOHTPOJIIOETHCS
OararbMa (aKTOpaMu, TOMY i MOMKJIMBOCTEH
ioro mopyIleHHa icHye Oararo. Bimbie Toro,
piBHiI TOpPYIIEHHA MOMKYTh MaTU [IY¥Ke CXO-
KUY 30BHIMHIN mposaB. I me € oxniero 3 mpu-
YMH BajKKOCTi JiKyBaHHA TaKWX 3aXBOPIOBaHb.
Bo meronu, AKi miloTH TpOTH OAHiEl MPUUMHU
3aXBOPIOBAHHSA, MOMKYTh HiAK He AoIoMaraTu
Yy BUOAAKY iHIIOI.

OcHOBHaA NPUYMHA BUHUKHEHHS TAaKUX IIO-
pyllieHb — missi OHKOTeHHUX (haKTOpiB (TOOTO
barToOpiB, 3MATHUX NTPU3BECTU O POIBUTKY
OHKOJIOTiUHOTO 3axBopioBaHHA). I[i daxTopu
MaloTh DPiBHY IpuUpoxy i 06’eZHYIOTbCA Yy TpHU
BequKi rpynu: ¢iswuni, ximiuni # Giosoriusi.

Ho @ghisuuHux GaxkTOpiB HAJEKATh yJIbTPA-
(diomeroBe Ta ioHizyroue BUIpoMiHeHHA. XiMiy-
HuMu (daxTopaMu € apoMaTUYHi BYTIJIEBOAHI,
Ieaki cmonyku HiTporewy, mioKcuH, peUOBUHU
TIOTIOHOBOTO JIUMY TOINO. BiosozivHumu Qax-
TOpaMu € AeAKi Bipycu Ta MOOijabHI reHeTMYHI
enremenTu. Takosk 7m0 6Giosoriunmx (arxTopiB
HaJIe)KaTh HOMUJIKY FeHEeTUYHOTO amapary KJIi-
TUHU IIijJi 4ac IPOIleciB peasrizariii reHeTUYHOI
indopmarii, gia emireHeTnyHUX (PaKTOPiB i IO-
MUJKMN CUCTEeMHU pelapariii KJIiTuHuU.

Ciip s3asHauMTH, IO PaKOBi KJIITHMHU BU-
HUKaIOTh B Oopramiami peryaspHo. Aje iMyHHa
cucrteMa 3a3BUYail ix BuABMAE i 3HUIMYyE. 3 Bi-
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KOM y po6oTi iMyHHOI crcTeMu YacTilre BUHUKA-
OTh HOMUJIKY i PUBUK PO3BUTKY OHKOJIOTIYHUX
3axBopioBaHb 3pocrae. Kpim Toro, y cyuacHomy
CcBiTi pi3KO miABUINMBCA pPiBeHBb BILJIMBY OHKO-
renuunx (axkTopiB. Ile moB’sA3aHO 3 PO3BUTKOM
Cy4JacHUX TeXHOJIOTifl, BUKOPUCTAHHAM y BU-
poOHUIITBI Ta MOOYTi HOBUX CIIOJYK, TeXHOTEH-
HUMU KaTacTpodamu.

Pi3HOMaHITTA 310AKICHUX NYXJINH

3JI0SKicHI TyXJWHU MOKYTb BUHUKATH
B 6yIap-AKiii TKaHuHI opramismy. Ix kmacudi-
KYIOTh 3a TUIOM KJIITHH, AKi JAlOTh IM IIOUYATOK.
AJle KJIITMHU B 3J0AKICHUX IyXJMHAX CJIabKO
Inu@depenHiiioBani, TOMy B HUX MOYKHA PO3pis-
HUTHA KJIITUHU Pi3HUX THUMIB.

MNowwnpeHi TMAM 310AKICHUX NYXNUH

Hasgsa CrpyKTypH, 3 KIiTHH AKUX

IMyXJIUHA YTBOPIOETHCA
Mesaroma MenagonuTu
Kapnumoma EmiTenianbaa TKaHUHA
Capkoma CoosiyuHa, KicTKoBa, M’si30Ba

TKaHWHA

Tiioma TaiansHi KAiTHHT
Jlimpoma Jlimdoinma TKaHMHA
Jletiko3s CToBOYPOBi KJIiTUHY KiCTKOBOTO

MO3BKY

OcHOBHi cnocobu nikyBaHHA
OHKOJIOTYHMX 3aXBOPIOBaHb

Cnoco0iB JiKyBaHHS 3JIOAKICHUX KJIITHUH ic-
Hye Oarato. I AKIMO 3aXBOPIOBAHHS BUSIBJIEHO
Ha paHHI#A cTafmii, IMaHcH BUAYMKATH Y XBOPOTO
Iy'Ke BeJuKi. A OT AKIO0 3aXBOPIOBAHHA OyJIO
BUABJEHO Ha Mi3HiX cTamisgx, cuUTyallisg 3Hau-
HO YCKJIQTHIOETHCA. XO0Ua i B TaKUX BUIIAAKAX
JIOAWHY YacTO BIaeThbCcA BUIiKyBaTu. Tomy
B 00poTHOi 3 paKoM JyKe BaKJIMBOIO € DPaHHA
miarHocTmKa i mpo@isiakTMKa 3aXBOPIOBaHHA.

0 Kniouosa iges

OHKOMOriyHi 3aXBOPIOBAHHA BUHMKAOTb AK Ha-
CNiJoOK MOABM Ta PO3BUTKY 3MOAKICHUX MYyXAUH.
KniTMHM Lmx NyxnuH maoTb BNacTMBICTb fo 6es-
nepepBHOro PocTy i MOAiINY Ta aKTMBHOMO MOLUN-
PEHHA B HaBKOMMLWHI TKaHUHW. Lli 3axBoptoBaHHA
JOCUTb YCMIWHO NIiKYIOTbCA Ha PaHHiX cTagisax,
TOMY B 60pOTbbi 3 HUMU BefMKe 3HaYeHHA MatoTb
npodinaktnka 1a perynapHi obcTexeHHs.

OcHOBHUMU cIIOCO0AMU JIiKYBAHHS 3J0AKicC-
HUX OYXJUH €:

+ XipypriuHe BuAajeHHA NMyXJWHU;

- XimioTepamia (3HUINIEHHA KJIITHH ITYXJIH-
HU CIeNiaJbHUMM IIpelrapaTaMu);

- pagioTepania (3HUINMEHHS KJIITHH IIyXJIU-
HY 3a JOTIOMOTOIO pajiarifiHOTO OmpOMiHEeHHS);

- porogmHaMiuHa Tepamia (pyHHYBaHHA
KJIITUH OYXJUHU CBITJIOM i3 IEBHOIO JOBKUHOIO
XBUJIi);

* TOPMOHAJbHA Tepania (ZeAxi Twunu myx-
JUH € YYTJIUBUMHU OO0 Oii TOPMOHIB);

- iMmyHOTepanisa (cTUMYyJIIOBAHHS iMYHHOI
CHUCTEMHU OPraHi3My AJA ImigBuiieHHA 11 edek-
TUBHOCTi B 60pPOTHOI 3 MyXJIMHOIO).

Haitivuacrime ansa 6inbin epeKTHUBHOTO Ji-
KYBaHHA 3aCTOCOBYIOTh KOMOiHOBaHY Tepalriio,
3a AKOI OJHOYACHO BUKOPHCTOBYIOTHCA KiJIbKa
MEeTOJiB 3HUIIEHHA TYXJIWHMU.

MpodinakTkKa OHKONOTiYHNX
3aXBOPIOBaHb

IIpodinakTka mmux 3aXBOPIOBAHBL CIIPSIMO-
BaHa HA YHUKHEHHA a0o ocJabjeHHs ail Kam-
neporeHHUX (axTopiB. Ile momomarae cyTTeBO
3HUBUTU PUSUK IXHHOTO BUHMKHEeHHdA. Tak, He-
B)KMBaHHA KaHIIEPOTeHIiB y CKJIami IXKi cyTTeBO
3MEHIITY€ PU3UK PO3BUTKY PaKy OpPraHiB TPaBHOI
CHUCTEeMU, MAaTKU 1 MOJIOUHUX 3aJ103. Y HUKHEHHSA
KYPiHHA Ta peryJjsipHoro mepeOyBaHHS B TIpPU-
MillleHHAX, § SAKUX KYpATh, 3MEHIITYE PUIUK
3aXBOPiTH HA PaK JiereHb, CTPABOXOAY, IILTYHKA,
CEeY0BOT'0 MiXypa TOIIO.

Heaki BipycHi iH(eKIIil, MaJIOpyXOMUii CIIO-
cib sKuTTsA, cTpecHu I HEPBOBI MepeBaHTAKEHHH,
nmepeOyBaHHS B 30HAX 3 HiABUINEHUM PiBHEM pa-
miarmii Tex COPUYMHAIOTH PO3BUTOK OHKOTEHHUX
3aXBOpIOBaHb. ToMy YHUKHeHHA Ail nux Qax-
TOPiB TAKOK TapHUHA TPOQiTaKTUUHUN 3aXi.
OxpiM TOrO, My’Ke BasKJIMBOIO € PAaHHA diarHOC-
TUKA OHKOJIOTIYHUX 3aXBOopioBaHb. lllaHcH BuIi-
KyBaT¥ pPaK Ha PaHHIiX CTAJisIX CTAHOBJIATDH IIO-
Hag 90% . Tomy peryispHe 00CTEKEHHI TAKOMK
€ 3aco00M MpPOoMiIaKTUKKU BaKKUX (OPM pary.

3anuUTaHHA Ta 3aBAaHHA

1. Wo Tpeba pobuTyn, Wwob 3HM3nTK Ans cebe pusnk
3aXBOPIOBAHHA Ha pak abo 3amobirTv BaXKMM Hacnig-
KaM Yy pasi Noro BUHUKHeHHA? 2. AKi meToan AiiarHOCTU-
KW OHKOMOFIYHMX 3aXBOPIOBaHb MOXYTb ByTN HalbinbLL
edeKTVBHUMM Ha PaHHiX eTanax 3axBOploBaHHA?
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§ 58. CnagKoBi 3aXBOpPIOBaHHA

HapoJKeHHA nuTuHU (TOOTO B Iepiox BHY-
TPiMMIHBOYTPOOHOTO PO3BUTKY eMOpioHa) abo
OPOABJAITHCA Bipasy UM 3rofoM micjasa ii Ha-
pomskeHHsA. [IpUYMHOIO TaKUX BaJ, € IOPYIIIEHHA
eMOpiOHAJBLHOTO PO3BUTKY 3apojKa, i BUHUKA-
I0TH BOHM, Ha BiAMiHY BiJ cIafKOBHX XBOPOO,
0e3 MOPYIIEHHA TeHeTUYHOTO amapaTy KJiTWH.

0 [NomipkynTe

Y reHomi nognHn Tpoxu Ginbwe 20 TUCAY TeHiB,
a 6inkiB cnHTe3yeTbcA NpubamsHo 100 TUcAau.
3aBAAKNM YoMy Lie MOXNBO?

é 3raganTe

lNopyLueHHA Ha piBHI reHOMY | XPOMOCOM
* Xpomocomu e [eHn

Taki mopymieHHsA B JIIOAWHYT 3a3BUYall € BKpai
TAKKUMEU 1 pigko cymicui 3 xxurtam. Tak, sa
YMOBU YTBOPEHHS TPUILIOIMHOI 3UTOTH ii PO3BU-

» MyTauii » OHTOreHes

CnagKkoBi Ta HeCnagKoBi
3aXBOPIOBAHHA

CnankoBi 3aXBOpIOBaAaHHA — IIe Ti 3aXBOPIO-
BaHHA, IPUUYMHOIO AKUX € TOPYIIIEeHHA IPOIECiB
30epeskeHHs, mepefadi Ta peasisarii reaeTUYHOL
ingopmarrii. CmagxoBi 3axXBOPIOBAHHSA YTBOPIO-
IOThbCA B PE3YyJbTaTi HMOIMKOAMKEHHS T'eHEeTUYHO-
ro amapary kKJiaitma — wmyrtarii. Ilpore 1me He
O3HAUYae, IO BCi BOHW MOYKYTH IIepelaBaTUCH
HACTYITHUM IIOKOJIiHHSIM.

T'enemuuni nopyuiennsa i B IIOAUHY, i B OyAb-
SAKOTO iHIIIOTO KMBOT'O OPTaHidMy MOXKYTh Bifi0y-
BaTUCS Ha PidHUX PiBHAX (GOPMYBAHHS CIATKO-
BOTO MAaTepiajly, i BUHMKAIOTh BOHU BHACJIiJIOK
il Ha reHeTUYHUH amapaT KJIITWH MyTareHHuX
daxTopiB, IO ¥ CTa€e MPUUYUHOIO CIATKOBUX
3aXBOPIOBAHb.

IIpupodxceni 6adu — 1e Taki CTPYKTYDP-
Hi TOpYIIeHHS, AKi MOMYTh PO3BUHYTHUCA IO

TOK PO3IOYNHAETHCS, ajie 3aPOJOK, K IIPAaBUJIO,
TWHEe Ha PaHHIX CTaAigX PO3BUTKY. B oxpeMmx
BUIIQIKAaX TaKy BaTriTHICTHb yAAeThCA 30epertTu Ao
MOMEHTY IIOJIOTiB, ajie HOBOHAPOIKEHi KUBYTH
IysKe HeJOBro. 3SMiHM KiJIBKOCTI XpOoMOCOM Yy JZe-
AKUX mapax (Tpucomii Ta Momocomii) Texx Bimomi,
ajie 37e0iJBIITOr0 3apOJKM 3 TAKUMU IIOPYIIIEeH-
HAMU TeX TUHYThb. € Julle KiJbKa BUHATKIB.

lNopyLlweHHsA Ha piBHI reHiB

3a [OOIIOMOrOI0 CYYacHHUX MeETOMiB JOCJTi-
IKEeHb yeKe BigkpuTo 6a13bKo 5000 Mmomeryasap-
HUX 3aXBOPIOBaHb, IKi € HACJiIKaMU IPOABY My-
TAHTHUX T€HiB.

[NepcneKkTBM reHHOI Tepanii

T'enna Tepamia — 1e CYKYOHICTh TEXHOJIO-
riii, axi sabe3meuyioTh BHECEHHSA 3MiH y reHe-
TUYHUHN amapaT COMATUYHUX KJITHMH JIIOIUHN.

an/IKJ'IaﬂVI XPOMOCOMHUX i FEHOMHUX 3axXBOpPKOBaHb NtoaNHN

3aXBOPIOBAHHA

Tpucomii ayTo-

BimomocTi mpo 3axBoproBaHHS

o Hapo :KeHHA JOKUBAIOThL HEMOBJIATA 3 TpucoMiamu 3a 13-10 (cungpom Ilaray), 18-10

com (cungpom ExBapzca) i 21-1o (cunapom ayna) xpomocomamu. Jlrogu i3 curgpomamu Ilaray
1 EnBapzca MaioTh 3HaUHI aHOMAJTil PO3BUTKY PiBHUX CHUCTEM OPTaHi3My i JKUBYTH OysKe He-

moBro. JIroau i3 cunapomom JlayHa sKUBYTH JOBIIIe, BOHM MalOTh IpobJeMu 3i 30poB’ M, ajie
y BUIIQAKY HaIoJereBol mparii i BigmoBiguoi po6oTu 3 nuMu npobieMaMu 3 PAHHBOTO JUTHUH-
CTBA BOHU CTAIOTh OBHOI[IHHUMU YJIEHAMU CYCIIiJIbCTBA i BEAYTH I[I/IKOM HOPMAaJIbHE YKUTTA

Tlopymenas VY arogmuau Y-XpoMocoMa MiCTUTB AysKe MaJIo TeHiB, a 3aifBi X-XpoMOCOMY iHAKTUBYIOTHCSA
KimbpKoCTi cTa- KJIITHMHOIO, ITepeTBopIoiounch Ha Tisiblle Bappa. Tomy rerorunu XYY i XXX He MaioTh 0co6Iu-
TEeBUX XPOMO- BUX 30BHIIIIHiX MPOABiB. AJjie Tpo0eMyu BUHUKAIOTh 38 YMOBH IOJAJIBIIIOTO 301iIbITTeHHA Kilb-
coM KocCTi cTareBux xpomocoM. CIIagKOBMMY 3aXBOPIOBAHHAMY TaKOK € cuHapoM Kisiindenbrepa

(renotun XXY) i cuaapowm IllepemeBcbkoro — TepHepa (y reHOMI € jTuIiie ogHa X-XpPOMOCOMA)

XpomocomHi
MyTamii

IIpuKJIam0M XPOMOCOMHOTO IIOPYIIEHHSA B JIIOJUHHA € CUHAPOM JlexkeHa, SKUI BUHUKAE
BHACJIiJOK yTpaTu hparMenTa 5-1 xpomocomu. Voro 11ie Ha3UBaOTh CHHAPOMOM KOTAYOTO
KPUKY, 00 maau 6araTbox AiTeH i3 UM CHHAPOMOM CXOKHI Ha KOTAUUNA KPUK
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Tema 7. bionoriuni ocHOBM 300POBOrO CMocoby XMTTA 33 S

Mpuknagm reHHUX 3aXBOPOBAHb JIIOANHN

3axXBOpPIOBaHHA

MyxoBicmumos

BigomocTi mpo 3aXBOpPIOBaHHS

BuHukae BHACIIIOK IIOIIKOAYKEHHS I'eHa, PO3TAIlIOBAHOro HAa Xpomocomi 7. IIpussogurs

IO 3aryIIleHHsA CEeKPETiB 3aJ103 30BHIIMHBOI ceKkpelrii. Bukinkae suauni mpobiaemu B poOoTi

TPaBHOI i IMXaIBHOI cuCTEM

Denin-
KeTOHYpisa

Bunukae BHACTiIOK IOMIKOAMKEHHS TeHa, PO3TaIIoBaHOro Ha xpomocomi 12. ITpusBoauTs
IO HEMOJKJIMBOCTI IepepoOKu aMiHOKKCIOTH deHisamaniny. 3a BiCyTHOCTI JiKyBaHHS IpU-

3BOJIUTH 10 YPAKEHHS HEPBOBOI crucTeMu

JanbToHizM

Bunukae BHACTiIOK MOMIKOAMKEHHS OJHOTO 3 TPhOX T'€HiB, 1[0 BiAIOBia0OTL 3a CUHTE3

0inKa omCcuHY, SKUH cOpuiiMae BigoBigHMI KoJIip. 'eH CMHBOTO OIICMHY PO3TAIIIOBAHUH
Ha XpOMOCOMi 7, a TeHU UePBOHOTO i1 3eeHoro — Ha X-XpoMmocoMmi. IIpu3BoguTh 10 BTpaTU
MOKJIMBOCTi CIpUUMATH BiATIOBiZHUT KOJIip

Temodimisa

Bunukae BHACTITOK IOMIKOAMKEHHS OJHOTO 3 TeHiB, ITI0 BiAMOBiJAI0OTh 3a MPOIIeC 3CiTanHa

Kposi. I1i renu poaramoBani Ha X-xpomocomi. IIpu3BoguTs 10 TOPYINIEHHS IPOIECiB 3cigan-

HS KPOBi

CepnoBuHO-
KJIiTUHHA
aHeMisa

Bunukae B pesysnbrari 3aminu HykJgeotuny A Ha T B reHi, AKU pO3TAIIIOBAHUI HA XPOMO-
comi 11. Hacmigkom myTarii € 3amizna B MoIeKyJIi -IaHIriora reMoryio0iHy aMiHOKHCIOTH
ryraminy Ha Bajnin. Taxka monexkysa Mae BizmMinHy hopmy i cTae mpuumHOO 3MiHT (hopMu

€PUTPOIINTA, IO 3MEHIITYE IIJIOIMTYy HOT0 IIOBEPXHI # MOTipIye 3MaTHICTh HOTJINHATA KUCEHD

TomoBHe ii mpu3HaUeHHA — JIIKYBaTU CHAAKOBIi
3axBopioBanua. OcHOBHA ifea — saMiHuTH Je-
¢eKTHUY T'eH y KJIiTHHaAX Ha HOpMadbHui. aa
IBOTO 3 OPraHidMy cHoyYaTKy 0epyThb KJIiTWHH,
BBOJAATH Y HUX 3/JOPOBUU I'eH i TOBEPTAIOTH B OP-
rarism. Taky Teparrito 31ifiCHIOIOTh, HATIPUKJIA,
IJId TeHa THUMiAWHKiHA3M B JIIOAEH i3 TAXKKOIO
dopmoro imyHOmEdiUTY.

l'enna Tepamia B)Ke Mae IPUKJIAAUW YCITiII-
HOTO 3aCTOCYBaHHs, ajle MOKM IO Bei IIi mo-
CIiI)KeHHA 3MiMCHIOITh AK eKCIIepuMeHTAJIbHI.
AnKe TeXHOJIOTiA € CKJAIZHOI0 U moTpedye mo-
KJIAZHOTO BUBUEHHS MOKJIMBHUX PUSHUKIB i He-
TaTUBHUX HACJIiIKiB.

BuasneHHA Ta npodinaktnka
CNafKOBMX 3aXBOPIOBaHb

BusaButu cmagkoBi 3aXBOPIOBAHHS MOKHA
IeKigbKoMa cmocobamu. [ IIbOr0 MOYKHA IIPO-

0 KniouoBa iges

CnapgKoBi 3aXBOPIOBaHHA NIOAMHY € HaCNiAKOM Aji
MyTareHHUX GpakTopiB. BOHU MOXyTb 6yTU Npuun-
HOI0 MOpPYLUEHb Ha Pi3HMX PIBHAX OpraHisawii reHe-
TUYHOro matepiany. [1na nikyBaHHA CnagKkoBUX 3a-
XBOPIOBaHb NePCrneKTUBHUM METOLOM € TEXHOJOTIA
reHHoi Tepanii. 3MeHLeHHA PU3NKY BUHUKHEHHA
CNagKoBMX 3aXBOPIOBAaHb MOXHA AOCATTU LUIAXOM
JOTPUMaHHA 3axofiB NpodinakTnKM, reHeTMYyHo-
ro KOHCY/bTYBaHHA i NpeHaTasibHOI AiarHOCTUKN.

aHaJi3yBaTHU KapioTwUIl, 1[0 [O3BOJIUTH BUSBUTHA
TIOIIKO/IKEeHHA XPOMOCOM UM 3MiHY 1XHBOI KiJIb-
KocTi, abo 3pobutu Oioximiuni amanisu, AKi 1mo-
Ka)KyTh 3MiHYy aKTUBHOCTi (hepMeHTiB abo medi-
IUT Y1 HAAJUIIOK IeBHUX PEUYOBUH B OpraHisami
(HanpukJanm, ropMoHiB). MoskHa 3po0UTH aHAJi3
aAMHIOTUYHOI PiAuHYN I BUABUTU 3aXBOPIOBAHHSA
3apoIKa IIe B Tiji martepi.

Hyske BaKJIUBUM € OOCTE)KEHHS HOBOHA-
pomkeHUX. 3a OOIOMOIOI0 HECKJAJZHOTO TeCTY
MOJKHA Ha PAaHHIX CTagisgxXx BUABUTH 3aXBO-
poBaHHA Ha GeHiaKeToHypito. Ile mosBoase
MONEePEeAUTH PO3BUTOK IHOTO 3aXBOPIOBAHHSA
3a JOIIOMOT'0OI0 0COOJHMBOI Ai€TM oA OUTUHMU.
HangsBuuaiiHo mepCHeKTHUBHUM € TaKO)K BUKO-
PUCTAaHHS MOJIEKYJISPHO-TEHEeTUUYHUX METO/iB
MiaTHOCTUKU CIIaJKOBUX 3aXBOPIOBAHB.

3apa3 BimoMi cOTHi 3aXBOPIOBaHb, V SKUX
MexaHisMu 6ioXiMiUHMX IOPYIlIeHh BUBUEHO [0-
CUTHh AOKJIQJHO, ajie CIaJAKOBi 3aXBOPIOBAHHS
JIOOIWHN HabaraTo IIPOCTiIlle IIOIEepemuTH, HiiK
BuiikyBatu. Tomy mjia iX momepen:KeHHs CTBO-
PeHO CHUCTEMY Te€HEeTUYHOTO KOHCYJbTYBaHHSI.

3anuTaHHA Ta 3aBAaHHsA

1. Ha KOHKpeTHOMY MpuKnagi MOACHITb, AK 3a A0-
MOMOrOI0 aHanisy poAoBofy MOXHa 3MEHLINTU PU3MK
HapOOXeHHA AUTMHU 3i CMAafKOBMM 3aXBOPIOBAHHAM.
2. flki npobnemn 3aBa)kaloTb Oifibll aKTUBHOMY BUKO-
PVCTaHHIO TeHHOI Tepanii?
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Tema 7. BionoriyHi OCHOBM 340POBOIO CNOCOBY XKUTTA

§ 59. IH}eKuinHi Ta iHBa3ilHI 3aXBOpPIOBaHHA

0 [omipkynTe

AKi nepeBarn Haga€e napasuTam ixHin cnocid
XKUTTS MOPIBHAHO 3 TUMW OpraHi3mMamu,
AKi He € mapa3uTamu?

é 3raganTe

« [Mapa3uTtnsm » OpraHi3m-xa3siH

o KutteBun umkn e IMyHiTET

IHpeKuiT Ta iHBa3iT nrognHN

Kpim HeiHQeKIifiHuX XBOp00, y JIOAUHU
OyBaioTh iH(EKI[iliHi 3aXBOpIOBaHHA 1 mapasu-
rapHi inBasii. IndexniiiauMy 3aXxBOPIOBAHHAMU
HA3WBAaIOTh XBOPOOU, AKi CIPUUMHSIOTEH Iapasu-
TuuyHi opraHismu. Yacrimie meir TepMmiH 3acTo-
COBYIOTH Yy OiJIbIII By3SbKOMY PO3YMiHHi, HasuBa-
oun iH(QEeKIiaMMN 3aXBOPIOBAHHSA, 30yIHUKAMN
AKUX € Bipycm abo Gaxrepii (maJu. 59.1), Taxki,
AK yyMa, xoJjepa abo I'puil.

3axBOpPIOBaHHA, 30YJHUKAMU SAKUX € e€y-
KapioTuuHi opramHismMm, dYacTillle Ha3MBaIOTh
imBazisgmMu, abo mapas3suTapHUMH iHBa3igMuU
(man. 59.2). Ilo HUX HajgeKaThb, HAIPUKJAT,
TJIUCTAHI 3aXBOpIOBaHHA (Tak 3BaHiI reJbMiH-
TO3U), MaJSAPisg Ta COHHa XBopoba.

3HayeHHA iHdeKLUiln Ta iHBa3iN

Indexknii Ta iHBasii Ipu3BOAATL 4O BEJIMKOIL
KiJIBKOCTI JleTaJIbHUX BUIIAAKIB CyYacHOTO JIIOJ-
cTBa i MOXKYTH O6yTu mpuumuoio Big 20 mo 30 %
cMmepreii. Sk i HeindekiiiHi xBopobu, 1A rpyma
3aXBOPIOBaHbL 3aBla€ E€KOHOMIIl pisHMX Kpain

CyTTEBUX 30UTKIiB. I 11i 30MTKM He BUUEPIYIOTh-
cA BUTpPATaMM Ha JiKyBaHHA TUX, XTO 3aXBOPiB.

Ha nmpodinakTuky Takux 3aXBOPIOBaHb (I11e1-
JIeHHs, Me3iH(eKIlis, po3poOdKa BaKIIMH i JiKiB
TOII0) MOTPiOHi 3HauHi BugaTku. Ilixg yac miky-
BaHHA JIIOAVWHA HE MOXKe IIpaIloBaTH, a IicJd
BUAYKYBaHHs, AK IMIPaBUJIO, IIOTpedye uac Ha
peabimiTaiito a6o B3araji 4acTKOBO UM IIOBHic-
TIO BTpayae IpalesfaTHICTb. A Iie TeX ummaJri
Bugatku. llle ogHa mpobieMa — KapaHTUHU
1 o0OMe)KeHHs IepeMillleHHs Jioeli i BaHTaxKiB
B YMOBax PO3BUTKY emimemii.

LWnaxn 3apaxeHHsA iHGeKUinHnMN
3aXBOPIOBAHHAMN

Icuye kinpka pisHHMx KJaacudikariii 30yx-
HUKiB iHQeKIifHMX 3axXBOpPIOBaHb. 3a cepeod-
osulWeMm NpoHU6aHHs 30yIHUKA DPO3SPIBHAIOTH
CcalrpoHO03U, 300HO3W i aHTPOIOHO3U. 30YIHUKHU
CaIpOHO3HUX iH(MeKIil (IpaBIisd, JeTioHeIbo3Y)
SKUBYTHb y TPUPOAHUX HEKUBUX (a0iOTHUHUX)
Micax (I'PyHT, BomoiMa ToIo). 30YyAHUKU 300-
HOBHUX iH(EKIiN (JyymMa, AIyp) Yy IPUPOIHOMY
CepeIoOBUIIi KUBYTH B OPTaHi3Max IMeBHUX BU/IB
TBapuH (TPUBYHIB, KOMUTHUX, KJIIIiB TOIIO).
30yIHUKM aHTPOIOHO3HUX iH(pekmiit (kip, Bi-
TpsAHA Biclla) KUBYTHh TiJIBKM B OpraHiami Jrio-
IVHU i II03a HUM Uepe3 IeBHUHM Yac TMHYTb.

Big cepemoBuiia mpo:XuMBaHHA 30yIHUKA
YacTO CYTTEBO 3ajeKaTh MUIAXU 3apasKeHH
aiomeii. Tak, cepel 300HO3HUX iH(pEKIIiiT uacTo
TPAIIAIOTLCA IIJIAXU Iepemaui im@eriii uepes
TmepeHoCcHUKaA (KJIiia, KoMapa, 6JI0XH TOIIO), TaK
3BaHMU TpaHCMiciliHu# miaax nepepadi. Canpo-
HO3Hi iH(peKIil yacTo € iHGeKIiaAMN HeMUTHUX

Bipyc rpuny

XonepHuin BibpioH

i

Mannuka Koxa

Man. 59.1. 36ygHuKmn iHdeKUin: rpuny, xonepu i TybepKynbo3sy
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Tema 7. bionoriuni ocHOBM 300POBOrO CMocoby XMTTA 33 S

ManapiHnn nnasmogin

Ackapupa Noacbka

CBUHAYMI Lin'aK

Man. 59.2. 36yaHuvKKM iHBa3ii: ManApii, ackapynaosy i TeHiosy

PYK i HOTPaniIsATh B OPTaHi3M OpPaJIbHUM ITLIS-
xoM (xoJepa) abo uepes IMOIIKOAMKEHHS IIOKPU-
BiB Tijia (mpaBeIb). ARMPONOHO3HI IEPEeNAIOTHCS
mig uac 6es3mocepeqHbLOT0 KOHTAKTy Yepes opra-
HU guxaHHsg (kip) abo craresi oprauu (roHopes).

Icuytors i immri BapiamTu (man. 59.3). Taxk,
TDUII IEPEJAETHCS Yepes OPraHu JUXaHHA, a f10ro
IPUPOIHUM OCEPEIKOM € MOIYJIAIIl nTaxiB i cBU-
Heli. 30yAHUKY iHBa3ili (HAIPUKJIAM, TeIbMiHTH)
MOJKYTh IIOTPAILJIATHA B OpraHiam i3 ixkeo (cBu-
HAYMH 11in’ AK) abo 3a JOIMOMOI0I0 IIePeHOCHUKIB,
opuMipoM KOMapiB (MaJIApPiHUI ILJIa3MOJMi).

3axogun npodinakTnkm iHpekUin
Ta iHBa3iN

IIpodimakTKa mIUX B3axXBOPIOBAHb MOKe
OyTu Hecmenupiuua abo cuemudiuna. Hecneyu-
@ivna podinakTuKa mependavae 3axX0au, CIPs-
MOBAaHi Ha 3araJibHi IPUHIIUIIN IIOIEPEeIKeHHI
inm(exniiinux s3axBopioBaHb. Taki 3axogm MoO-

Yepes KpoB
(nig, yac ykycis)

Mg yac KoHTaKTy
3 TBapvHamm

®ekKanbHo- Wnaxu KoHTaKTHO-
opanbHUn nouwlupeHHs nobyToBUN
MNoBiTpAHO- o
. KoHTakTHUIR
KpanesibH1i

Man. 59.3. OcHOBHi WNAXM NOWMPEHHA iHEKLiN Ta iHBa3iln

KntoyoBa iges

IHdeKLUii Ta iHBa3ii € BaXxnMBUM pakTopoMm, AKUIA
BMAVBAE Ha XWTTA NloAen. IXHbo NpuUMHOIO €
NPOHUKHEHHA XBOPOOOTBOPHUX OpraHiaMis B op-
raHiam nioguHu. 36yaHUKKN iHdekuiin Ta iHBasin
HaneaTb [0 Pi3HMX rpyn OpraHiamiB — BipyciB,
6aKTepil, rpubiB, TBapMH TOLLO.

KYTh OyTH iHAMBiAyabHUMUY (3arapTyBaHHSA OP-
raHisamMy, DOTPUMAaHHS IPaBUJ ocobmcToi ririe-
HU, VHUKHEHHSA 30H IiIBUIIEHOTO PUSUKY TOIIIO)
abo kKosekTUBHUMHU (moOynoBa KaHaJsisarii, sa-
Oe3meueHHA MeIUYHOI TOIIOMOTH, IIPONaryBaHHs
MeINYHUX 3HaHb TOIIO).

Cneyugiuna podisaKTUKa cIpAMoOBaHa Ha
MOMepPeaKeHHA KOHKDPETHOTO 3aXBOPIOBAHHIA.
CxkraamoBuMu Takoi mpodisakTUKM 3a3BUUaAl €
npodisakTUYHA BaKIIMHAIIISA Ta 3aCTOCYBaHHS
cupoBaToK. BakmuHaiga BUKOPUCTOBYETbCA I
CTBOPEHHS AaKTHUBHOTO INTYYHOTO iMyHiTery,
a CUpOBaTKM — [Jis 3a0e3IleyeHHSA ITaCUBHOTO
HITYYHOTO iMyHiTeTy.

MpakTnyHa poboTa

CaHiTapHMI1 aHani3 NoBITPA y NpUMilLleHHi.

BurotoBneHHA HaMnpocCTilWMX pecnipaTopiB

1. BukopucToByloun mapnto abo LWNMPOKUA BUHT
Ta BaTy, 3pobiTb HaMNPOCTIWMI pecnipaTop,
po3mip AKoro Gyde AnA Bac 3PYyYHUM.

2. Bi3bmiTb Tpu vawku [NeTpi 3 NOKMBHUM
CepefoBULLEM i BiKPUNATE KOXHY 3 HUX
Ha OfHY XBWIVHY B Pi3HUX MPUMILLEHHAX.

3. MNomicTiTb YawKmM B TepmocCTaT i NpPOTArom
TUXKHA CnocTepirante 3a POCTOM i PO3BUTKOM
KOJIOHI MiKpOOpraHi3miB, AKi notpanunn
[0 YallKM 3 MOBITPA NpuMileHHs. MopiBHANTe
pe3ynbTaTv CrocTepexeHb /1A Pi3HNUX YaLlOK.

4. ChopmynioiTe BUCHOBKMU.

3anuTaHHA Ta 3aBAaHHA

1. AKi npobnemn MOXyTb BUHWMKHYTU Mpu cnpobax
nornepeanT NOWMNPEHHA 300HO3HUX iHdeKuin? 2. Ha-
npukiHui XIX ctonitTa Ha TepuTopii YKpaiHn go 15 pokis
y cepefHbOMYy AOXMBana nuwe TpeTuHa giten. I3 unm
Le 6yno noe's3aHo?
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Tema 7. BionoriyHi OCHOBM 340POBOIO CNOCOBY XKUTTA

§ 60. [liarHocTuKa iHPeKLUinHNX Ta iHBa3iHUX 3aXBOpPIOBaHb

0 [NomipkynTe

YacTo 36yAHMKN Pi3HUX 3aXBOPIOBaHb BUKIUKAOTb
y NIOAUHN JyXe CXOXi cmmntomun. Yomy?

e 3raganTe

« [TpokapioTtn » MonekynsapHa reHeTuka

o HK » IMyHORnoriyHa peakuis

30BHiLIHI CMMNTOMM Ta iHLLI MeToaun
[iarHOCTUKN

K i1 B maBHUHY, cydyacHA JiarHOCTUKA IIOYM-
HAETHCA 3 OTJIAANY ¥ OonMTyBaHHS XBoporo. I e
He AUBHO, 00 O0araTo iH(eKIiii MaloTh AyiKe Xa-
PaxTepHi CUMOTOMM, i iIX JOCUTH JIETKO MOYKHA
TiarHOCTyBaTH. 3PO3YMiJ0, IO MTOHATTA «JOCUTD
JIETKO» CTOCYETBCSA JIIOJIel i3 MeJUIHOIO OCBiTOIO.
Xoua i 3Buuaiina JOJMHA TOBUHHA 3HATU OCHOBHI
CUMIITOMU Hai0iJILIII HOIINPEHNX 3aXBOPIOBAHbD.

Tak, 3axBopOBaHHA 60opesio3om (XBOpoOOIO
Jlaiima) MOJKHA MiarHOCTYBATH 3a XapaKTEePHUM
s3anajieHHaM Hmikipu. BoHo mae ¢opmy Kiabia
HaBKOJIO MiCI[ YKyCy KJila, Axkuii i 6yBs m:ke-
pesnom imderrii. Kip crae mpuuymHOIO II0ABHU
XapaKTepHUX BHCHUIIaHb Ha TyayOi Ta iHImmx
yacTUHaX Tija. A y BUOAAKY ypasKeHHA KOpPo-
CTAHUM CBepOYHOM BUCHUIIAHHS KOHIIEHTPYIOThH-
cAd Ha MEeBHUX [IiJISHKAX Tija i 3a XapakTepoMm
BiIPi3HAIOTHCA BijJj BUCUIIAHb IIiJi Yac KOPY.

Ha xxann, He Bci iH(peKIil Ta inBasii moxHA
posmisHaTu 3a 30BHIiIIHIMH o3Hakamu. Hanaro
cxXo:ki B HUX cuMmnToMu. ToMy B TaKMX BUIIAI-
KaX 3aCTOCOBYIOTH OiJIbINI CKJAAHi, ame i edek-

TUBHIIII MeTOau — MiKpobiojsoriune, 6ioximMmiune
a00 MOJIEKYJISIPHO-TeHeTUYHEe TOCJIiIMKeHHd.

bioximiuHi meToaM focnigKeHHA

Haitinpocrimnri 6ioximiumi mMeTomu m03BOJIS-
I0Th BU3HAUUTHU He TakK 6araTo mapamMerpis, aJe
¥ BOHM JAlOTh MOKJIUBICTH BIIKWHYTHU 3a3maje-
rigp 6araro XMOHMUX AiarHo3iB.

Binpm ckaagmi 6ioximiuHi MeTomm mocii-
MKeHHS IIepeBasKHO 0asyloTbCs HaA iMYHONO02ZiY-
HUX pearuisax, Kl € cuenu@iyHEUMU I KOH-
KPEeTHOTO aHTWUIeHa, IO HAJEeXUTh TOMY YU
iHmomy 30yaHUKY iHdekIii (Tax 3BaHUI iMyHO-
bepmenTHut ananis). OcraHHiM yacoMm Taki mo-
CIIIM)KEeHHS JO3BOJIAIOTH BCTAHOBJJIIOBATH JiarHo-
3U 3 Iy)Ke BHCOKHMM PiBHEM JOCTOBipHOCTi, 00
Ina ix 3aifiCHEHHSA IIOYajy BUKOPUCTOBYBATHU
HaboOpU KOMIIOHEHTIB, BUTOTOBJIE€HI 3 BUKOPUC-
TAHHAM MOHOKJIOHAJBHUX AHTHUTIJ.

OpHUM i3 cyyacHUX Pi3HOBHIIB TaKOTO Me-
TORYy € 8ecmepH-60m (iMyHOOJOTHHT). ¥ IIBOMY
MeTOoIi aHTUTeHUW 3i 3pas3ka 30ygHUKaA 3aXBO-
PIOBaHHA PO3AIJIAIOTHECA HAa MOJIEKYJN Pi3HOTO
po3Mipy 3a OOIIOMOTOI0 Tejb-eJIeKTpodopesy.
ITorim iX mepeHOCATH Ha CIeliaJbHUN narip abo
HIiTPOIIeII0/I03HY MeMOpaHy i 00pOo0IAIOTh AHTH-
TizamMu B mpoieci iMmyHO(epMeHTHOro aHaJi3y.

OpHuM i3 HAWHOBIIINX METOAIB AiarHOCTUKI
cTaja rasoBopifuHEHA xpomamozpagia. Ii mpun-
IIUTIOM € BUSBJIEHHSA PEUOBUH, AKi BUPOOISTIOTH
TiabKU GaKTepii meBHuxX BuAiB. ['aszoBopimuHHa
xpomaTtorpadia gy:ke eheKTHUBHO T03BOJSAE BU-
ABJATU aHaepoOHi oprauismwu. I[o Toro Xk BOoHa
3MaTHA BUABJIATH NPUXOBaHy iHdeKIlito, 30ymI-
HUKU SIKO0i mepe0yBaOTh y HEAKTUBHOMY CTaHi
i TpamuIitHUMU MeTOoZaMM He BUABJAIOTHCA.

I'Iepl.ui CMMNTOMU OEAKNX 3aXBOPIOBaHb

3axXBOPIOBaHHS Cumnromu
Hudrepia IligBuienEA TEMIIEPATYPU, 3aTIaJIEHHA IOPJa, HEXKUTH
Kamrox 3acryna, cyxuii Kaieab (0co6JIMBO BHOUI)
Kip ITigBuIeHHA TeMIIepaTypH, 3aCTyAa, KOH IOHKTHUBIT, HEKUTD

Birpana Bicma IligBuIeHHS TeMIepaTypu, XapakTepHi BUCUIIaHHSA Ha ITKipi

ITapotuTr (cBUHKA) IligBuieHHS TeMIepaTypu, 30ibIIIEHHA CIMHUX 3aJ103 0115 HUMKHBOI ITTeJIenu

Kumkogsi ingermii IligBuIleHHS TeMmIepaTypu, HyqoTa, OJI0BAaHH, 01Jb V JKUBOTI
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MeTtoau 1a00paTOPHOI TiaTHOCTHMKH 3aXBOPIOBAHB

Metox
Mikpockomiuamii
Mikpob6ionoriuamit
Biosoriunmnii

ImynoMOTiUHM

IITo Bu3HaAUYaETHCA

dopma, po3Mip, CTPYKTypa Ta 3MaTHICTE 10 3a0apBJIeHHS KJIITHH MiKpPOOpranismMis
YucTa KyJabTypa MiKpooprauiamis Ta ii BaacTuBOCTL
Peaxiia mabopaTopHUX TBAapWH Ha MiKpoOpraHism

Bsaemopia mikpoopraHiamy 3 pisHUMEM aHTUTiLIaMU

Mounexkynapuo-renetnunnii = Bsaemoxia [[HK matoreny 3 [[HK- a6o PHK-3ouzamu

IITe oxHa mepeBara IbOTO METOAY — OIHOUYAC-
HUU aHaJIi3 HA HAABHICTH O6araTbox 30yJHUKIB,
110 CYTTEBO IIPUCKOPIOE AiarHOCTUKY.

MikpocKoniuHi MeToan JoCNigXeHHA

MikpocKkomiuHi MeTogu OOCTiMKEeHHS TexX
BUKOPUCTOBYIOTHCA JJIsI BUBHAUEHHS IIATOTEHY.
3 iX MONOMOIoO0 MOJYKHA He TiJbKH IIYKaTH
OaKTepili y KpoBi malfieuTa, ajie 1 BuU3HA4YaTH
npuuYuHy iHBasii, izeETHNdiKy0Un ARIA TIUCTIB.
Kpim 3Buuaiinoi MikpocKoIii, MOKYTb BUKOPHC-
TOBYBaTH ¥ iHHII pisHOBUAM — (PAa30BO-KOHT-
pacTHy, (QJIyopeciieHTHY TOIIO.

OpHuM i3 HalicTapimmx MeTomiB i3 1ieil
TPyIU € KYJAbMmMYpPAaabHUuil MeTox. ¥ IIbOMY BU-
HagKy 3pasKM MiKpoOpraHisMiB BHcCiBalOTh Ha
KYJbTYpaJibHi cepeoBUINA PiBHOTO CKJIaLy. 3a-
JIeXKHO BiJl CKJIaly cepeIoBUINa MiKPOOpPraHizMu
IIeBHOT'O BUJY YTBOPIOIOTH KOJIOHiI, AKi MaroTh
xapakTepHi mopdosoriuni osHaku. Kpim Toro,
IO CKJIAJy cepedoBUII] MOMKYTH HOJaBaTH PisHi
aHTubioTuku Ta O6akKTepiodarie. Takum umHOM
BU3HAYAIOTh HE JIWINE BUJ IIaTOT€HHOTO MiKpo-
opramiamy, aje i #ioro cTifikicTh J0 pidHUX mO-
TEeHIiHHNX 3aco0iB JIiKyBaHHA.

Hna eheKTUBHOTO BU3HAUEHHSA MiKPOOp-
ra”HiamMiB y MiKPOCKONIYHMX [TOCJiKEeHHSIX
IINPOKO BUKOPHCTOBYIOTHL 3a0apBJIeHHS IXHIiX
KJiTUH pisHOMaHiTHEMU OapBHuUKaMu. OmHUM
i3 HalcTapimmux BapiaHTIB IILOTO METOLY € 3a-
OapBiieHHA 3a ['paMoM, sKe BHKOPHUCTOBYETBHCS
ByKe OiJjibllle cTa POKIiB.

MikpocKoIliuHi MeToau IMUPOKO BUKOPUIC-
TOBYIOThCS B nOiarHocTtuiri imBasiiti. Came mias
MiKDOCKOITiYHOTO BUABJIEHHSA TIJINCTHOI iHBa-

0 Kniouosa iges

CyyacHi meTogm pAiarHoCTUKWM iHdeKUin Ta iHBa-
3i € pi3HOMaHITHUMK. KOHKpeTHe 3acTocyBaH-
HA MEeBHOro MeTofy BW3HAYa€ Nikap, BMXOAAUM
3 KOHKpETHOI cuTyauii i BpaxoByloun noTpebdy
TEPMIHOBOCTI BCTAHOBJMIEHHA AiarHO3y.

3ii 3maroTh aHai3 Kajay. ¥ HbOMY MOYKHa BU-
ABUTHU SUISA TAKUX TJINCTIB, AK acKapuigu, adbo
WIEHUKHN 1 SUISg CThOKKOBUX uepBiB. Mikpo-
COKOIIiuHlI [Jociim)KeHHs 3IiliCHIOIOTHCA Ta-
KOJK HOJA 3pasKiB TKaHWH, IO O3BOJIAE BU-
ABUTH 30YyMHUKIB iHBagili mMpsSMO B OpraHismi.

MoneKkynapHo-reHeTUYHi MeToaun
AoCNigKeHHA

HaliHoBimuMu MeTomaMu JIOCJiA:KeHDL Ha
CHOTOJHI € MOJIeKyJIApHO-TeHeTHYHi. IXHsA mmepe-
Bara B TOMY, III0 BOHU iIeHTU(}iKYyIOTh 30y THUKIB
besmmocepenHbo 3a ImociaimoBHicTio ixHbOI JTHK.

ITepeBaroio MoJIeKyJIIPHO-TEHETUYHUX METO-
IiB € TaKOX Te, IO BOHW MOXKYTbH IIPAIlIOBATHU
3 Iy:Ke MaJIuMu 3paskamMu. [1Jisa 30iabIeHHsa Ko-
miti IHK i3 TaKkux MaJIeHbKUX 3pa3KiB BUKOPUC-
TOBYIOTH TEXHOJIOTiIO0 NOJaiMepasHol JaHUI020680L
pearuyii (IIJIP). I1s TexHOMOTiA TIepeabayae Kiab-
Ka IIUKJIB PO3IJIITaHHS Ta MOABOECHHS MOJEKY.JI
OHEK 3i spaska. Takum unaoMm 3a 20—30 mukJIiB
BIAETHCA OTPUMATHU JOCTATHIO AJISA aHAJiI3y Kijlb-
KicTh Marepiany.

IIle omHMM MeTOZOM MOJIEKYJIAPHO-TEHE-
TuuHOi piarHocturu € /[HK-ziopudusauis. 1eit
meTon BukopuctoBye [IHK-3oHmam — KOpoTKi
dparmernTu [THK 30yngHUKIB 3aXBOpPIOBaHb, AKi
TIO3HAYEHO 3a JOIIOMOTOI0 PaJiOaKTUBHUX MiTOK
abo crmemiaabHUX (QepMeHTiB. SIKITO y 3paska
¢ JHEK BigmoBigHOro maToreHy, TO IIicjid Iepe-
Bemenua JITHK B ogHosanmioroBy ¢opMmy 30HT
3’€THYEThCS 3 HUM 34 PaXyHOK CBOEI KOMILIe-
MEeHTApHOCTi. A TaKMil KOMILJIEKC B)Ke JIeTKO
BUSBJSAETHCSA 3a MOIOMOIOI0 MIiTKH 30HIY.

e3aI'II/ITaHHFI Ta 3aBaHHd

1. Yu pauioHanbHO BUKOPWCTOBYBATU MOMNEKYSIAPHO-
reHeTWYHi MeToAn AiarHOCTYBaHHA B YCix 6e3 BUHATKY
Bunagkax? 2. Aki Hegonikn MOXyTb MaTV MeTOAU MO-
NeKynApHO-reHeTUYHOoI giarHocTukn? 3. AKMM UYMHOM
MOXXHa fAi3HaTUCA, UM ByB HOCIEM AKOroCb Hebe3neuHoro
3aXBOPIOBAHHA Kill, AKUN YKYcuB?
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§ 61. Mapa3nTUUHi YNEHNCTOHOTI

0 [TomipkymnTe

AKMM YMHOM NapasuTUYHI YNEHUCTOHOT (KL,
6710X1, KNOMK) 3HAaX0AATb CBOIX »KepTB?

Q 3raganTe

« [apasntnsm * IHbeKuin

« |HBa3iA « [liarHocTyBaHHA

Pi3HOMaHITTA NapasnuTUYHNX
YJIEHUCTOHOINX

IlapasuT; TpanaAmThCA B yCiX rpymnax
YJeHUCTOHOTUX. AJle mapasmTaMy JIIOAUHU €
IpeACcTaBHUKY MaBYKOMOAiOHUX Ta Komax. Pis-
HOMAHITTA IIMX NAapaswUTiB € BUCOKMM. BoHU
HOMiIAITHCA HA KiJbKa I'pyil.

OobsizamHui napa3umu BemyTb TiJIbKU Hapa-
suTUYHUM crocib xwurra. [na gaxyavmamusnux
apasuTU3M € HeoOOB’ A3KOBUM, a 8UnadKosi mo-
TPAILIAIOTh, B OPraHi3M XassdiHa i ImapasuTyioTb
Yy HbOMY JIUIIIe B OKPEMUX BUIIaAKaxX. TumMyacosi
napasuTh KOHTAKTYIOTh i3 XasAiHOM ITPOTATOM
HEBEJINKOr0 HPOMIMKKY dYacy, a AJA HOCTiHHUX
OpraHiaM xassdiHa € CepemoBUINEM iCHYBaHHA.
ExTonapasuTu jKUBYTE Ta JKUBJIATHCA HA IOBEPXHI
Tija, a eHIoIapasuT — yCepeanHi Tijia xasdina.

ITapasuTuunuii cmoci6é *KUTTS CTaB MPUUU-
HOIO ajamnTamnii 4JeHMCTOHOTMX M0 TaKUX YMOB
icHyBaHHsg. XapaKTepHUMM IX pucaMu CTajau
BHCOKA ILJIOAIOYiCTh, CIEIiaJbHi IPUCTOCYBaH-
HA s JKVUBJEHHA TKAaHWHAMHU Tija xasdiHa,
CTPYKTYPHU, AKi IO3BOJAIOTH 3aKpinmuTHUCA Ha
Tini xasgiHa, mIigbHiI i MinmHI moKpuBuM Tina,

KopocTtaHuin cBepbyH
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Cobauunin Kniuy
Man. 61.1. Mapa3uTnuHi Kniwi

rapHO PO3BHHEHI OpraHu YyTTiB (AJIA THMYACO-
BUX €KTONapasmTiB) TOIIO.

Mapa3nTnyHi NnaByKkonogioHi

ITapasuTnuni maByKOImOAiOHi, IO K Xas3sdi-
HA BUKOPHUCTOBYIOTh JIIOAUHY, HAJEXKATDb A0 KJIi-
m1iB (majs. 61.1). IIpeacTaBHUK eHOONApa3uUTiB
cepel KJIIIB — KOPOCTAHUNA CBepOYH, AKUH €
30ygHUKOM KopocTu. Ile 3aXBOpIOBaHHSA IOPO-
Ky ypaxae y cBiti nmpubausuo 300 muH Jdiomgeii.
IlepeBa:kHO KepTBaMHU KJiIla crae OigHe Ha-
ceJleHHsA. AJle KOHTAKTHUN cIIOoci0 3apakeHHs
pooUTEL HOro 3arpo3o0r0 s OyAb-sAKOI JIIOLWHUI.

BinpiricTs mapasuTUYHUX KJIINIIB, IKi MO-
JKYTh HalaJaTH Ha JIOOUHY, € eKTollapasuTaMu
i "KMBYTH Ha MOBEPXHIi Tija TiABKM THUMYAaCOBO.
ITicsis HacuYeHHS CBOTO ILIYHKA KPOB’IO Il KJIi-
mIi BigminAioThCA Bif Tina JgoOWHM i mamaioTh
Ha 3eMJil0. 3a3BUUYaii BOHM IIapas3suUTYyIOTh Ha
pisHMX BuAax ccaBIliB (KOCyJAX, 3aWIlAX, ixKa-
Kax ToIo) Ta nraxiB. JlfoguHa crae 06’eKTOM
IXHBOIr0O HAIIaIy, JUIIe IIOTPAIIUBIIYN B MiCIld, 1€
BOHU KUBYTh. YacTiime 3a Bce 1ie Jiic abo moJe.
TakumMmy nmapasutTaMu €, HAIIPUKJIAL, IPeaCcTaB-
HUKHU iKCOMOBUX KJIIIiB — cobaumii, TaAirOBUHI
Ta iHIIL BUIHU.

IIi kuinri saBAalOTh JIOAWHL IMITKOAU HE TiJIb-
KU TUM, 10 *KUBJIATHCA i1 KpoB’10. BoHM TaKoXK
€ MepPeHOCHHKAMU He0e3lIeYHNX 3aXBOPIOBAHD,
TaKUX AK KJIIMoBuil eHiedassit abo Oopesrios.
Yepea Te 10 IIi KJIIIi KUBIATHCA KPOB’IO
pisHMX BHUIIB cCABI[iB i mTaxiB, BOHU MOKYTb
MAaTHU ¥ CBOEMY OpraHisMi 30yIHUKIiB He OQHOTO,
a KiJTbKOX 3axXBOpOBaHb. Tomy HacaigkoMm ix-
HBOTO YVKYCy MO’Ke Oyne omHOUYacHe 3apa’KeHHs
IBoMa ab0 HaBiTH TPhbOMAa 3aXBOPIOBAHHAMM.

TanroBuin Kniuy
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[onoBHa Bowa

JInunHka nogcbkoro osoaa

Man. 61.2. [Mapa3unTnyHi Komaxu

Hna samobiraHHA ypaskeHHIO KJilllaMu BU-
KOPHCTOBYIOTH CIIOCO0OM, AKi 3ajie;KaTh Bim BUIY
mapasuTa. AGu He 3aXBOPiTM HA KOPOCTY, CJiI
IOTPUMYBaTHCSA MPaBUJ O0COOMCTOI ririemu.
A 115 YHUKHEHHS YKYCiB iKCOmOBUX KJIINIiB,
BapTO BUKOPHMCTOBYBATHU IIiJIBHUHA OXAT & 00-
pOOIATH TiJIO Ta OAAT CHEIiaJbHUMU PelesieH-
TaM#, AKi BIIJIAKYIOTH IIUX YJEHUCTOHOTHUX.

Mapa3nTnyHi Komaxu

BinbimicTs KomMax, AKi mapasuTyOTh Ha JIIO-
IWHi, "KUBJIATHCA 1i KPOB’10, TOOTO BOHU € €KTO-
napasutamu. Haii6igbIn Bigomi mpeacTaBHUKU
miei rpymu — BoIri, 6JI0XM, KJIOMHM i IBOKPUJIL
(komapi Ta myxu) (mana. 61.2). Heaxi 3 HuX
mocTifino (Borri) a6o maiiyke mocTiiiHO (010X11)
JKUBYTH Ha Tiji grogmau. IHIIi, Taki AK KJo-
o1, KoMmapi, Myxu abo MOCKiTH, KOHTaKTYIOTb
i3 JIFOAWHOIO TiNBKM Il 4ac CBOTO JKWBJIEHHSA.

Boiri € HeBemnmuKuMH 0e3KPUJIMMU KOMa-
XaMM, TiJI0O IKUX CILJIOIEHO Y CIIMHHO-YePEeBHO-
My HanmpaMkKy. Tunm po3BUTKYy — HemoBHuii. Ha
JIIOAWHI ITapasuTye TPU BUAU BOIIEU — T'0OJIOB-
Ha, IJaTTdHa i JJoOKoBa. 3apa’KeHHs BOIIIaMU
HasUBaIOTh IEIUKYJIbO30M. SIHma Boreit, AKi
BOHU NIPUKPIIIIOIOTE HA BOJIoccs abo oxAr, Ha-
3UBalOTh rHUgamMu. I'oJloBHA 1 IjIaTTdAHA BOIIIL
MOJKYTh IIePEHOCUTU 30YIHUKIB HeOesmeuHuXx
3axBopioBaHb. Came uepes HUX JIIOAWHA 3apa-
JKAETHCS BUCUIIHUM i ITOBOPOTHUM THU(HOM.

Bioxwu, Ak i Bori, € ApiOHUMY Ge3KPUIUMU
Komaxamu. AJjie ixHe Tijio ciioieHo 3 OOKiB,
i TMII PO3BUTKY B HUX HMOBHUM. JIMUMHKU Oib-

KntoyoBa iges

YUneHucToHOri, AKi NapasuTyloTb Ha JIOAWHI, Ha-
nexatb [0 NpeAcTaBHUKIB abo maBykonomioHMX,
abo Komax. BoHVM MOXyTb OyTV MepeHOCHUKamu
Hebe3neyHnx iHpeKLin.

mIocTi OJiX JKUBIATHCA OPTaHiYHMMM PeINTKAa-
MU I'PyHTY abo ImifCTHMJIKM B HOpaxX Ta THi3max
ccaBIiB i mraxiB. KpoB’10 KUBAATHCA AOPOCITi
KoMaxu. Bioxu uymoBo cTrpubaioTh. BymgoBa ix-
HBOTI'O TiJIa J03BOJIE POOUTH Ay Ke majeKi i Tou-
Hi cTpUOKH, 110 JomoMarae 6JioxaM IOTPAILIATH
Ha Tijo xas3saiHa abo yHuKaTu Hebesneku. biaoxu
€ IIepeHOCHUKaMHu 0araThbOX 3aXBOPIOBAHbD.

IITupoxo BimoMuUM mapasUTUUYHUM KJIOIIOM €
OJIOIINIS IIOCTiJIbHA. S3HATHICTh IEePEeHOCUTH 3a-
XBOPIOBAHHA JAJIA Hel He BCTAHOBJEHA, X0Ya i He
BUKJIIOUeHAa. [lepeHOCHUKOM He6e3IeUHOro 3aXBo-
proBauua xBopobu Illaraca € TpiaTomMoBUiI KJoII,
axuii :xuBe B llenTpanphiii i [TiBgennit Amepuiri.

Bararo exTomapasuTiB gOOuHU € i cepen
nmpeJcTaBHUKIB nBoKpumaux. Ile Komapi, MOCKi-
TH, I'ef3i Ta iHmNI KpoBocucHi myxu. IlepeBakHO
JKUBJATLCA KPOB’I0 TiIBKM CAMKM IIMX KOMaX,
AKUM TakKe JKUBJEHHS MOTPiOHe M HOPMAaJb-
HOT'O PO3BUTKY SE€IIb.

IIpeacraBHMKaMu eHAOIIApPa3uTIB JTIOAUHUA
cepesl KOMaxX € OBOJM Ta JIesKi iHImi Mmyxu (BOJIb-
daproBa Myxa, cipi M’sAcHi MyxXu, CUpHI Myxu
ToI0). JIMUMHKHK IIMX KOMAaxX PO3BUBAIOTLCSH
B Tiji groguHU. BiapiricTs i3 HUX € migmIKip-
HUMU TapasuTaMu, K, HaOIPUKJIAJ, JIOICHKUI
mKipauit oBox i3 Ilentpanbroi Ta IliBmenmoOi
Amepurku. Aje B JedKHX BUIIAAKAX JTUUYUHKN
MOJKYTh PO3BHBATHCSA y ILJIYHKY, PaHax Ta Ha
CJIMB0Bili 00OJIOHIII HTPUPOAHUX OTBOPiB (HOCO-
TJIOTKA, ByXa, OYi, CEUOCTATEBi OpraHU TOIIO).

e3anmaHHﬂ Ta 3aBLAHHA

1. CknagitTb nepenik 3axBOpOBaHb, AKi MOXYTb Mne-
PeHOCUTN NapasmUTUYHI YneHUcToHori. 2, Aki aganTauii
O NapasuTUYHOrO crnocoby MXWUTTA MOXHa BUABUTU
B MapasuTMYHUX uneHucToHormx? 3. Yomy B Haratbox
KOMax, AIKi € eKTonapasutamu noguHU (Bowen, 61ix),
BiACYTHi Kpuna?
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§ 62. BipycHi 3axBoptoBaHHA

0 [omipkynTe

IcHye gymKa, WO Bipycn He MOXKHa BBakaTu
KUBUMU OpraHiamamu. Ym mMoxkHa 3 uum
noroanTuca?

é 3raganTe

o HeknitTnHHI dopmn Xntta
» BnactusocTi Xunsoro

» IMyHHa cuctema

e lUnaxm nepepavi

Bipycn

Bipycu — 1e mapasuTuuHi HeKJIiTUHHI
CUCTEeMU, 3JaTHI PO3MHONKYBATHUCA B KUBUX
KJiTuHax. BuBueHHsA BipyciB O0yJ0 posmouaTo
1892 poxy II. Y. IaHOBCHKUM, AKHI 3’ ACyBaB,
0 30yAHUK TIOTIOHOBOI MO3aiKu HE POCTe Ha
MOKUBHUX CePEeIOBUIIAX i IPOXOAUTH KPi3b
bGakTepianbHi QiabTpH.

XapaKTepHUMU OCOOJIMBOCTAMU BipyciB €
HAafABHICTh Yy HUX JIWIIE OJSHOTO THUIY HYKJIEi-
HOBOI KmcJjoTHu (3aJie;KHO Bif BuUAY Bipyca, Iie
mozke 0ytu [THK a6o PHK) i BigcyTHicTh v HUX
BJACHUX CHCTEM CHUHTe3y OiJKiB Ta mepeTrBo-
perns emeprii (manx. 62.1). Yepes 1e Bipycu
He MOXKYTh PO3MHOMKYBATHUCA CAMOCTIHHO i €
BHYTPIMIHLOKJIITUHHIMY IIapasutaMu. Hapasi
OIMCAHO BiKe OiJbIlle Im’SATM TUCSAY BUIIB Bipy-
ciB, AKi ypaskaioTh IIPeACTAaBHUKIB yCixX IapcTB
JKUBOI IIPUPOJIM.

Cynepkancua AHTUrEeHn

Kancupg,

PHK

Man. 62.1. bygosa Bipycy rpuny
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KUTTEBUI LMKN BipYCiB

SIK BU BiKe 3HaETe, JKUTTA Bipycy MOKHA
mojiuTyu Ha OBi rosioBHi (asu. B ogHi# i3 Hux
BiH icHye y BUradnai BipioHa mosa KJaiTmHaM#u
JKUBUX OPraHi3MiB, a B iHIIiA — ycepeauHi Ku-
BUX KJiTmH. ¥ ¢Qopmi BipioHa Bipycu He 3mart-
Hi IO pPOCTYy 1 POBMHOMEHHA Ta HiATPUMAaHHS
romeocrasy. AJjie B IIbOMY CTaHi BOHU MOKYTb
mepeTBOPIOBATUCA HAa KpHUCTAJU, IO HE € Xa-
PaKTepHUM IJd KUBUX opramismiB. I'osoBHe
3aBJaHHs BipioHa — 3HAWTH MOTPiIOHY KJIITHHY
i mpoHMKHYTH H0 Hei. 3hilficHIOBATHCS IIe MOXKE
AK IMLJISXOM IIPOCTOTO MEXaHiYHOTO IIePEeHOCY
(HampuKJa, MOBITPAHO-KPANEJIbHUNA MIIAX IIe-
pemadui Bipycy rpumy), Tak i 3 JOIOMOTOIO IIO-
cepeIHUKIB (HampuKJaj, IepeHeceHHs BipyciB
POCJUH 3a AOIIOMOTOIO TOIIEJIUILH).

Bipyc BusaBase morpibHy Kiaituny (ymi-
3Hae ii 3a cmemu@piuHMMU pelenTopaMu, AKi
posTalioBaHi Ha MeMOpaHi) Ta TpPOHHWKAaEe B ii
muromiasmy (man. 62.2). Ilicaa morpanaaHHA
B IIMTOILIa3My Bipyc O6s0Kye pobory ITHK wui-
TUHU-Xa3dAiHa I IIOUYMHAE KepyBaTu POOOTOIO
cucteM KJiTuHu. Bin BukopucToBye ii pecypcu
I CUHTEe3y BJIACHUX OLJIKIiB Ta HYKJEIHOBUX
Kuciyor. I3 cuHTe30BaHMX 6iJIKiB i HyKJIETHOBUX
KHCJIOT IILJIAXOM CaMO30MpPaHHS yTBOPIOIOTHCS
HOBi Bipionu. Koau pecypcu KJIiTMHM 3aKiHUy-
IOThCSI, BOHA T'MHE, & BipioHW BUXOAATH y HaB-
KOJIMIITHE CepPeIOBUIIIE.

IcHye 1€ ommH BapiaHT PO3BUTKY IOAiN mic-
Js1 TOTPAILIAHHA Bipycy B KJIiTuHY. Y IIbOMY
unaaky IIHK Bipycy (ab6o JJHK, cuaTe3oBana
3 Bipycuoi PHK 3a momomoromo crermiajbHOTO
(hepMeHTY 3BOPOTHOI TPAHCKPUIITA3U) BOYIOBY-
erbea B JJHK kaiTuau-xassgina. ¥ Takomy cra-
Hi BOHa MO’Ke 3aJUINATHCSI HEaKTHUBHOIO IYKe
JIIOBTO.

BipycHi 3axBoptoBaHHA NOANHN

BipycHi 3axBOproBaHHSA € Ay’Ke HMOIITUPEHU-
MU B JIIOJCBKUX IONyaAniax. BoHu TpuBanmit
yac OyJu ONHi€I0 3 TOJOBHUX IPUYUH BHCOKOIL
cMmepTHOCTi. HaBiTh 3apas BOHU MOXKYTh CTaBATH
OPUYNHOIO AK 3armbeJi Jrogei, Tak i 3HAUHUX
€KOHOMIiUYHHMX BTpAT.
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3B’'A3yBaHHA i3 CD4-peuentopom

EKCNOHYBaHHA canTy 3B'A3yBaHHA

3 KopeuenTtopom

AHTUrEeH

KopeuenTtop

3B'A3yBaHHA 3 KopeLuenTopom

3akpinneHHsa nentugis
3UTTA

DopMyBaHHS «LIMUNBbKW»,
3UTTA MemMbpaH

Man. 62.2. lIPOHNKHEHHA BipyCy B KAITUHY

BopoTbba 3 BipyCHUMM
3aXBOPIOBAHHAMMU

JIikyBaHHA BipyCHUX 3aXBOPIOBAaHb YCKJIA]-
HIOETBCSA THUM, IO 3aco0u s 60poThOu 3 ix-
HiMu 30ygHMKaMHu BakKo mimbmparu. AHTHU-
0iOTHMKM, AKi MUPOKO BUKOPUCTOBYIOTH ITPOTHU
O0akTepianbHUX iH(MEKIIi!I, TpoTH BipyciB He €
mieBumu. IX mpmsHAYAIOTH TINBKY B IeAKUX BU-
nagKax AK JOIOMIiMKHUE 3aci0 A momepensKeH-
HA OaKTepialbHUX YCKJAJHEHDb MiCJsa BipyCcHOTO
3aXBOPIOBAHHA.

g sgikyBaHHA i OpoiJaKTUKHM BipycHUX
iHgeKIifi 3apa3d BUKOPUCTOBYIOTH JeAKi cIerri-
anbHi peuoBuHU. IIlupoko s3acTocoByeThCs Oi-
JIOK iHTep(depoH, KU YTBOPIOETLCI KIITHHAMU
B pasi ix iH(ikyBaHHA BipycoM i Iepemikomxae
3apa'KeHHI0 HOBUX KJiTUH. BUKOPHUCTOBYIOTH
TAKOK CHeIliaJbHiI mpemapaTu, IMo 3amobira-
IOTb PO3MHOKeHHIO BipyciB. Tak, amukJoBip
yOyIOByETbCA Y BipYCHY HYKJIEIHOBY KHCJIOTY
¥ mopymrye ii yHkiii. A pemaHTaguH 3amo0i-
ra€ BUBILJILHEHHIO HYKJIETHOBOI KHCJIOTU Bipycy
3 000JIOHKM KalCUa.

IIpoTe HalbinpmIui yemix y 60poTh0i 3 Bi-
pycamu wMae mpodisakTUKa X iHQEKITii.
Binvmictes BipycHUX iH(MEKIIA JTIOAWUHU JIeTIne
MmoIlepequTH, HiK JikyBaTtu. HaiiGiabIimn moImum-
peHuM 3axo1oM IPodhiIaKTUKY BipycHUX iH(peK-
il JIoaMHYN 3anuInaeThea memnessad. [{o peui,
mepIla y CBiTi crpaB:KHA BaKIMHA OyJia cTBOpe-
Ha caMe MPOTHU BipycHOI XBopoOu (Bicmu) 111e 3a

0 KniouoBga iges

Bipycy € HeKNiTMHHUMK dopMamy XUTTA, AKi Mic-
TATb NMwe oaHy Gopmy HyKNeiHOBOI KMcnotn —
OHK a6o PHK. Bipycu He MOXyTb pO3MHOXYyBa-
TUCA CaMOCTIVIHO i PO6NATH Le TifIbKU B KNITUHAX
iHLWKMX UBWX OPraHi3miB.

CTO POKiB 0 BiIKPUTTS caMuX BipyciB. 3aBOsaKu
npoiakKTUYHUM 3axXxojaM yJajocd HaBiTh IIO-
BHiCTIO JiKBigyBaTu IPUPOAHI ocepedKHu Biciiu
M CyTTEBO 3MEHIIIUTH IMOIIWPEHHA IiJI0i HU3KU
iHmwux BipycHUX iH(peKRIiii.

I cTBOpeHHsS BaKIMH IIPOTU BipyciB cy-
yacHa MeJUIIMHA BUKOPUCTOBYE OcjaabeHi sKuBi
Bipycu, MepTBi Bipycu Ta okpeMi BipycHi 6inku,
OoTpUMaHi MeTogaMu TeHHOI iH:KeHepii (Tak, 6i-
JIOK Bipycy rematuty B 6yJio BBeIeHO IO TeHOMY
IpisKIKiIB, AKi I moyasm HOTO CHUHTE3yBaTH).
3apas DOCIiIKYIOTh Ofep:KaHHS BipyCcHHUX dUac-
TOK 0e3 HyKJeiHOBUX KucJjor. Taki yacTKm He
OyayTh CIPUUYMHSATH 3aXBOPIOBAHHS, aJjie 3MO-
KYTh CTBOPUTH iMyHiTeT m0 Bipycy.

Huna npodinakTukm BipycHUX iHMeKRIii
IIITPOKO BWKOPUMCTOBYIOTH i 3axonu, AKi Iepe-
MIKO»KAI0Th IIPOHUKHEHHIO BipyciB y KUBi op-
ragismu. o TaKuX 3aXOiB HAJEKUTh KapaHTUH
(iBonsamia 3apaskeHNX 0COOMH Ta THUX, AKi MOTJIHN
3apas3uTHUCH), SKUI 3aCTOCOBYIOTH AJIA OOPOTHOU
3 BipycamMu poOCJINH, TBapuH i ogunu. Jia 3amo-
OiraHHs MOTPAILIAHHIO B OpradismMu Bipycis, AKi
MIOMINPIOIOTHCS MOBITPAHO-KPAIEJIbHUM ITLISAXOM,
BUKOPUCTOBYIOTH MapJiieBi moB’sasku. asa tux
BipyciB, AKi mmepegaroTbCcA KOHTAKTHUM IILJIAXOM,
BUKOPMCTOBYIOTh 3aCO0M cTepuisallii Ta acenTu-
KHu. 3 TUMU Bipycamu, gKi 3apaKaioTh 3a JOIO-
MOTOIO TIEBHUX TIEPEHOCHUKIB, OOPIOTHCS IIITX0OM
o0MesKeHHA KiJIbKOCTI X MepeHOCHUKiB abo ix
izomamii. Tak giroTh i3 KoMapamMu i KJirmamwu,
AKi mepeHOCATH Bipycu JIOIUHU Ta TBapuH,
i 3 momeIUIAMH, SKi IePEeHOCATh BipyCcH POCIHH.

3anuTaHHA Ta 3aBOAHHA

1. Cknagitb nepenik OCHOBHUX BiAMIHHOCTeN BipyciB
Bif KNiTMHHKX dopm xuTTA. 2. AKi NepeBarn gae Bipycy
nepebyBaHHA B NaTeHTHIN ¢opmi, BOymosaHin y OHK
KNiTUHKU-xa3aiHa?
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§ 63. lNpioHHi 3axBOpIOBaHHSA

0 [omipkynTe

Yum pi3HATbCS MK OO0t a-chipanbHa
Ta [3-cknagyacta cTpyKTypu 6inkoBoi monekynu?

Q 3raganTe

o KniTuHHI dopmun XnTTs
 binkun

« PiBHi opraHi3auii 6inka
» KoHpopmauia monekynu

MpioHHI iHpeKUiT

IIpionu € ocobsmBUM KjacoM iHMpeKIiHHUX
areHTiB, IO BUKJMNKAIOTh HEBUJIIKOBHI 3axBO-
poBarHasa 1IHC aroagmeM Ta TBApUH — TI'yOKOIIO-
nioui emmedasonarii. HuHi He BUABJIEHO »KOJHOI
HYKJIeIHOBOI KMCJIOTH, sAKa OyJja 6 acollifioBa-
Ha 3 npioHamu. IHpeKIiHNN npioHHMWHA OiIOoK
3 aHOMAaJbHOIO TPETHUHHOI CTPYKTYPOIO 34aT-
HUII KaTaJidyBaTHU CTPYKTYPHE IIepPeTBOPEHHS
TOMOJIOTiYHOTO MOMY HOPMAJIbHOTO KJIITHHHO-
ro 6iaka Ha momiOHMI g0 cebe — IIPiOHHUI
(maj. 63.1). ¥V pesysabTaTi IIbOTO 3MiHIOIOTBHCS
BTOPMHHA i TpeTHMHHA CTPYKTypu Oinka. Y mo-
JeKyJIi 30iabITyeThCs KinbKicTh OeTa-cKaaguac-
TUX JiJIAHOK i BMEHIIIYEThCA KiIbKiCTh TIISTHOK
y dopwmi anbha-coipadti.

Oco0JIMBOCTSAMM TPIOHHUX 3aXBOPIOBAHL €
Te, 110 A0 HUX He (hopMyeThCcA iMyHiTeT, IXHIi
iHKyOaIifiHui mepios MoXKe TpUBATH KiJbKa Je-

o _ =

\

- = L
-; :
X, e |

L

Man. 63.1. HopmanbHa i npioHHa
KoHbopmaLii monekynu 6inka
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CATKiB POKiB, a epeKTUBHOTO METOAY JIIKyBaHHS
X 3aXBOPIOBAHbL He icHYE.

Ha Bigminy Big 6inbiocTi iHmMMx 30yIHUKIB
iHgeKmiliHnX 3aXBOpPIOBaHb, 30KpeMa Bipycis,
OpioHN Ay:Ke CTiliKi mo pisHoMaHiTHUX (isuKo-
xiMmiuHUX (haKTOpPiB.

IIpionHi xBOpOOM HaJeKaThb N0 TPyNu He-
HpomereHepaTUBHUX 3aXBOPIOBaHb. Y 3araJjibHil
HOoNyJAIii BOHM TPaIJIATbBCA BKpall pigkKo Ta
peeCTPYIOThCA y BUTIIALL iHGeKIiTHNX Ta criai-
KoBUX (popM. ¥V JIOAMHU BiToMO KijTbKa 3aXBO-
pIOBaHb, AKi COPUUYUHAIOTHCS IIPiOHAMU: KYpPY,
xBopoba Kpenitngenapara — AkKoba, cuHIPOM
T'epcrmana — Illpaycimepa — IlleiimKepa Ta
cMepTesbHe POAMHHE 6e3COHHI.

Cepepn mociimkeHb NMPIOHHUX 3aXBOPIOBAaHb
HaMOiJbII BiZfoMMM y cBiTi cTramo 3’AcyBaHHS
mpupoau XBopobu Kypy. Ile saXxBoproBaHHS BU-
asuan B 1950-x porax y miemeHni ¢opa B rip-
cbkoMy patrioni Hosoi I'Bimei. ¥ mporieci pos-
BUTKY 3aXBOPIOBAHHA, AK 1 y BUIAAKY iHITUX
npioHHUX iH(EKIil, ypaKaeTbCcs rOJIOBHUN MO-
30K, HACJiTKOM YOT'0O CTAIOTh TPEMTiHHA KiHITi-
BOK, IIOPYIIEHHA XOAM Ta PO3Jagu PO3yMOBOi
OisgABHOCTI Ha OiJBINI MIi3HiX cTamigxX 3aXBOPIO-
BaHHA. Ha ocraHHil crazii Kypy xBopi HesgaTHi
CaMOCTiffHO XOAUTH i HaBiTh icTH. 3aXBOPIOBAH-
HS IOKH IO € HEeBUJIIKOBHUM.

Cmoci6 mepemaui IIbOTO 3aXBOPIOBAHHA €
nys:xe cuernupivauM. OCHOBHUM ITIJIAXOM IIOIIIH-
peHHsS Kypy CTaB pUTyaJbHUII KaHibamism, 60
B ILIeMeHi (hopa BBasKaJiocs, IO HOIZAHHSA IIO-
MepJIOTO — Ie HaWBUIIUN IIPOSAB IITaHU O HHO-
ro. IMoBipHO, CBOTO Uacy emizemisa posmouaach
3i cmepri oxmmiei mrommum Bixm xBopoOu Kpeii-
Tiienbara — $Ikoba. A moriM 3axBOpIOBaHHSA
MOIITMPIOBAJIOCA aJiMeHTapHUM MLIAXOM (uepes
»Ky). Macmrabu emigemii Oyiu 3HAUHUMU I
BimHOCHO HeBeuKoro miemeni. Tak, y 1957 pori
Bim Kypy momepJso mupubiausuo 200 mgioxpeii.

[li3HanTeca 6inbLue

OnAa rpynu npioHHMX 3axBoploBaHb Gyno 3anpono-
HOBaHO TepMiH «KOHbOpPMAaLiliHi 3aXBOPIOBaHHAY.
Takum umMHOM Bifjo6pakanocb Te, WO NPUYMHOLD
naTonoriyHMX NpoLeciB B OpraHi3ami ctaBajna 3miHa
npocTopoBOi KoHbopMaLii 6iNKoBMX MONEKy.
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ITicna 3abopoHm KaHibaJdisMy Ha IIOYATKY
1960-x pokKiB KinbKicTh 3aXBOPIOBaHb MOCTY-
IIOBO 3MeHITyBajaca. AJe JIOAY IPOJOBKYBaIN
IMOMUPATH BiJ I[LOTO 3aXBOPIOBAHHS IIe JOBTO.
IIprumuoOIO 1IBOTO OYB AYy’KE MOBruil iHKyOaIiii-
HUU mepios 3axBOpiOBaHHA. Bim mir tpmBartum
6inpire 50 pokiB. OcTaHHiiT BUIIaJOK 3aXBOPIO-
BaHHA OyJio 3apeectpoBaHo 2005 pory (3a iH-
muMu gaaumu — 2009-ro).

LLInAaxv 3apaxeHHA npioHamun

JlrommHa MOKe 3apasuTHCs HpPioHAMHU, IO
MicTATBHCA B iKi, OCKiJIBKYM BOHU He PYHHYIOTHCA
(hepmeHTaMU TpaBHOI cucTeMu. be3mepeiKogHo
MPOHUKAIOYM Uepe3 CTIiHKY TOHKOT'0 KUIIeUHN-
Ky, BOHU IOTPAILISIOTH Yy II€HTPaJbHY HEPBO-
By cucremy. Tak mepeHOCHUTHCA HOBUU BapiaHT
xBopobu Kpeiitndenpara — Axoba (nvCJD,
HBXKS), AKoI0 JII0aM 3apakaloTheA IMiCasa BiKU-
BaHHA B 3Ky M’ scHUX a00 MOJOYHUX IIPOAYKTIB,
OTPUMAHUX Bijff XBOpUX Ha rybuacty eHiedaJso-
matito KopiB (BSE, KopoB’aAunii ckas).

IIpioHM MOKYTHL IIPOHHKATH B OpraHism
1 mapeHTepaJbHUM HIIAXOM. Bysu onucani Bu-
MagKy 3apa’keHHsd IIicJaA BHYTPIIIHBOM I30BOTO
BBeIeHHsA IpenapaTiB, BUTOTOBJIEHUX i3 rimodi-
3y JoauHu (TOJJOBHUM YHMHOM, I'OPMOHH POCTY
I JIIKYBaHHS KapJWKOBOCTi), a TaKOXK 3apa-
JKeHHs MO3KY iHCTpyMeHTaMM HiJ uac Heldpoxi-
PypriuHmx omepariil, OCKiJIbKM HPiOHU CTiHKi
IO 3aCTOCOBYBAHMX y IIell yac TepMiuHmHX i Xi-
MiuHUX MeToniB cTepmiisarii. o Taxkoi opmu
HaJIEXKUTh ampozeHHa xBopoba Kpenrmndeis-
ara — Sfkob6a (1CJD, aXK¥fI).

3a IIOKHM IO HeBioMMUX YMOB B opraHismi
JIOOWHN MOJKe Bif0yTHcs CIOHTAaHHA TpaHC-
dopmalisa IPioHHOTO IPOTeiHYy B iHMeKIiAHMHA
mpiou. ¥ TaKuii cmoci6 BHHHKAE TaK 3BaHa
cnopaduuna xBopoba Kpenitndensara — fko-
6a (sCJD, cXKdl), yuepmie onucana 1920 pory
Hezasme:xHO Kpelitidenaparom i dxodom. Ilpu-
IIyCKAlOTh, [0 CIOHTAHHE BUHUKHEHHS Iiel
XBOpoOu I1oB’sizaHe 3 (PAKTOM IIOCTiHHOrO BU-
HUKHEHHS B JIIOJACHBKOMY OpTraHi3dMi HeBeJIUKOi

KntoyoBa iges

MprymHoto NpioHHMX iHbEKL € 3MiHa KoHbOopMaLT
6inka HEPBOBUX KIITWH, fIka MOXe BigbyBaTuCs nig
BM/IVIBOM 30BHIlLHbOro ¢akTopa abo CaMOCTIlHO.
MpodinakTika NpPioHHMX iHbeKUin € Binbl edek-
TVBHUM 3aCO60M 60POTHOM 3 HUMU, HIXK NiKyBaHHS.

KinbKocTi IpioHiB, AKi e)eKTUBHO JiKBiAYIOTH-
ca xiaitTuHHUM amapatoM lonbmsxi. Ilopymien-
HA Iiei 3maTHOCTI OO0 caMOOUMMIEHHS KJITUH
MOJKe IMPU3BECTU OO0 HiABUINEHHSA PiBHS NPioHiB
BUINle TPAHWYHO MPUITYCTUMOI HOPMHU ¥ OO iX
MOJAJIBLIIIOTO HEKOHTPOJHLOBAHOTO MOMIINMPEHHS.
ITpuunHOIO BUMHMKHEHHS CIOPAAUYHOI XBOPOOU
Kpeiriensara — fAxoba, 3rigHo 3 1ieio Teo-
piero, € nmopymerHa (yHKIil amapara [oapmsxki
B KJIiTMHAaX.

Oco0yiMBy TIpyIly NOPiOHHMX 3aXBOPIOBAHL
CTAaHOBJATH CIAAKOBI XBOpOOM, CIpPUUYMHEHI
MyTalieio reHa mpiomHoro 6imka. IIi myrarii
NPU3BOAATL OO0 HiABUIITEHHA CXUJIBbHOCTI KJIi-
TUHHOrO OiJIKa MO CIOHTAaHHOI 3MiHH IIPOCTO-
poBoi kKomdiryparii #I mepeTBOpeHHs MHOro Ha
indernitanit npion. o miel rpymm 3axBOpIO-
BaHb HAJIeXKUTHh 1 cmagkKoBa (opMa XBopobOu
Kpeiittipensara — fAxoda (fCJD, cXKS), axa
CIIOCTepiraeTbcsa B MesAKUX KpaiHax CBIiTy.

@ MpakTnyHa poboTa

BusHauyeHHA iHAMBiAyanbHuX Gioputmis

1. BumipanTe yacToTy cepueBuX CKOPOYEHb KOMHi
2 roauHu 3 8:00 go 20:00 NpoTAroM TPbOX
OHiB.

2. O6UNCHiTb CcepefHE 3HAUYEHHA YacTOTU CepLEBUX
CKOPOYEHb ANA KOXHOI FOANHN BUMIPIOBaHHS.
Mobynyinte rpadik 3mMiHM YacTOTU cepueBuX
CKOPOYeHb 3aNexHo Bif yacy Aobu. BusHaute
CTyNiHb PUTMIYHOCTiI 3MiH LIbOrO MOKa3HMKa.

3. CoopmyntoiiTe BUCHOBKU.

@ MpakTnyHa poboTa

MogpaenioBaHHA NOWMPEHHA rNMo6anbHOI iHekK-
uii pecypcamun Komn'totepHoi rpu «Plague Inc»

1. Bubepitb iHbeKLilo, nownpeHHA AKoi BU Oyae-
Te BMBYATK.

2. 3apanite NMOYaTKOBI NapameTpu MoAesftoBaHHA.

3. CnocTepirainTte 3a MoOZeNt0 MOWNPEHHA iHbEK-
Lii Ta 36epexiTb pe3ynbraTu.

4. Coopmyntonte BUCHOBKMU.

e3aI'II/ITaHHFI Ta 3aBaHHd

1. Yomy 3BMyanHa ctepunisalia NpoayKTis, OTprMa-
HUX i3 XBOPMX KOPIB LWIAXOM TepMiyHOi 06pO6KK, He
nepeLKoaKa€ 3aparKeHHI0 NPIOHHUM 3aXBOPIOBaHHAM?
2. Yomy nikyBaHHA NPiIOHHMX iHPeKUin € CKnagHiwmm,
HiX X npodinakTnka?
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§ 64. bopoTtb6a 3 6aKkTepiaNbHUMIN 3aXBOPIOBaHHAMMW

0 [omipkynTe

Yomy y xBOpOOOTBOPHMX GaKTEPIN KAITUHN
YyacTto MalTb CNIM30Bi Kancynu? fki nepesaru

ue im pae?
e 3rapaiite
e ImyHiTeT e AHTUTEHN
e AHTUTING » BakunHauis

Cnocobwu nikyBaHHA Ta NPoinakTnKm
GaKTepianbHNX 3aXBOPIOBaHb

BakrepiaabHuMu Ha3UBAIOThH iHQeKIIii, 30ya-
HUKU JAKUX HaJIeXKaTh o noMmeHy Bakrepii. Bak-
Tepii MOXKYTHL ypaKkaTh BCi opranm i cucreMu
opradis Tina goauHu. BakTepii MOXKYyTH TPOHU-
KaTu B OpPraHi3M JIIOJUHYU Yepe3 TPAaBHY CUCTEMY
(3 i»kero abo BOMOI0), Uepe3d MUXAJBbHY CUCTEMY
(mix yac guxaHHA), Yepe3 CTATeBY Ta BUMLIBHY
cuctemy (y pasi craTeBUX KOHTAKTiB) Ta uepes
MIKipy (3a3Buuail y BUOAAKY 1i IIOMIKOMMKEHHT).

JlikyBanHg i mpodintakTura 6aKTepialbHIX
3aXBOPIOBAHb CIPAMOBaHi a60 HA HEIOMYIIeHH
moTpanaaHHa iHGeKIlii B opraniam, abo Ha mo-
JIETIIIeHHA YW CTHUMYJIIOBAHHSA POOOTH iMyHHOI
cucremMu, abo Ha 0e3nmocepegHE BHUIIEHHA Mi-
KpoopraHismiB. [Jig IIbOTo IIIMPOKO BUKOPUC-
TOBYIOTH TaKi MeTOnM, AK 3aCTOCYBAaHHA AHTU-
0ioTHKIB Ta CHPOBATOK i BaKI[MHAIIid.

AHTHU6GIOTHKY € OpraHiYHMMU pPeYOBUHAMU,
K1 B IPUPOJHUX YMOBAX CUHTE3YIOTHCA DPi3HU-
MU MiKpoopraHismamu. 3a JOIIOMOT0I0 aHTHGio-
THUKIiB IIi MiKpoopraHismMm BOMBaOTH abo TPU-
THiYYIOTH CBOiX KOHKYPEHTIB.

CupoBaTKu CTBOPIOIOTH Y JIOAWHU ITaCUBHUMN
IMITYYHUH iMyHIiTeT MIIAXOM iH’€KIlil yTBOpeHUX
aHTUTIJI Bixg omHOro iHAMBiIZyymMa ao iHImoro,
TOoro K abo immioro Bupay. Ileii cmoci6 3a6es-
Imeuyye KOPOTKOYACHUH, aje Ay:Ke IBUIKUN 3a-
XuCT Big iH@pekKIii abo TOKcuHiB.

BaxkmuHu CTBOPIOIOTH V JIOAWHU aKTUBHUM
MITYyYHUN iMyHiTeT nuiaxom iH’ekIii mo opra-
Hi3My HeBeJWKUX KiJbKOCTEel aHTUTeHIiB y BU-
raAaai BOuToro abo mocyabJeHOT0 CTOPOHHBOTO
areHTa. BogHouac opradisam BUpOOJAE€ BJAcCHI
AHTHUTiJIa ¥ YTBOPIOE KJITHHU iMYHOJOTiIUHOIL
nam’ATi (3a6e3meuyioTh OiJIbIN IMTBUAKY PEaKIiio
opraHiamy B pasi moBTOpHOI 3ycTpiui 3i cTOPOH-
Him areatom). Ile 3abe3meuye TPUBAIUH 3aXUCT
Bim indekmii, aje miATH el 3aXWCT IIOYUHAE
TiIBKY Yepe3 IEeBHUU IIPOMIiKOK dYacy.

MNpodinakTnka 6akTepianbHUX
3aXBOPIOBaHb

Ho 6axTepiii Hame:KaTh 30yIHUKY TAKUX 34~
XBODIOBaHb, AK UyMa, AudTepida, xomepa, Oax-
TepiaibHa THEBMOHiA, aHriHa, cudimic. usa
npodiJIaKTUKY WX Ta iHIMKUX iHQEKIii 3acTo-
COBYIOTH PiBHOMAHITHI 3aX0/1, IKi BpaXOBYIOTh
0COOJIMBOCTI IOMIMPEHHA Ta *KUTTEAIAIBHOCTI
KOHKPETHOT'O IIaTOTeHY.

Cnoco6u 3axucTy opraHismy Bif 6akTepianbHMX iHpeKUin

Cmoci6 3axucry MexaHi3m 3axucry

IloBeminka
ITepemkomxaH-
HA IPOHUKHEH-

HIO iH(perIii 10
3a I0IoMOroI0 30-

oprasismy O :
BHIIITH1X ITIOKPUBI1B
3a momomororo ¢aro-

BHnmeHgﬁ IUTO3Y

CTOPOHHIX

00’€eKTiB, 1110

TOTPAINJIN 10
ImyHHOIO cucTeMOI0

Crucauiu onuc

VHUKHEeHHS MOMKJINBUX KOHTAKTIB 31 CTOPOHHIMEU 00’ €KTamMu
(xBOPOOOTBOPHMMHU OpTaHizsMaMu ab0 mapasuTaMu), AKi MOKYTh
TOTPAIUTHU 0 OPTaHiZMy

YTBOpEeHHS HA MOBEPXHI Tijia 3aXUCHUX CTPYKTYP, IO IPOTUIIIOTH
TPOHUKHEHHIO CTOPOHHIX 00’ €KTiB (1IIKipa)

3milicHI0ETHCS, B OCHOBHOMY, HeliTpodisamu i Mmakpodaramu
(BeIMKUMU HePyXOoMUMHU (HaroruTaMu, PO3TAIIIOBAHUMHU B MEUiH-
i, cesesiumi i siMmpaTUYHUX By3Jax), 34aTHUMU PO3IIisHABATHU
CTOPOHHI opra"izmu

3aiticaioeTbea T-nimbomuramu i B-mrimbomuramu, 1o sabesmneuy-

opraHiamy ; ! - aM ut ’
I0Th, BIAIIOBIOHO, KJIITUHHUU 1 ITYMOPAJbHUMW 1IMYHITET
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HA

IToBiTpanO-
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KpameJbHui

IToBiTpanO-
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opaJbHUMI

TpancmicusumMii,
uepes yKycu iH(i-
KOBaHUX IEePEHOC-
HUKIB (071iX)

dekaabHO-
opaJbHUMA

KntoyoBa iges

Tema 7. bionoriuni ocHOBM 300POBOrO CMocoby XMTTA 33 S

ITomupeni 6akTepiaabHi 3aXBOpPIOBAHHSA

3axoau npodiTakTUKU

AKTuBHe BUABJIEHHS XBOPUX, IX i304A11is, rocmiTanisaia i pamionanb-

He JiKyBaHHA; MaKCHUMaJIbHe PO30CepeIKeHHA JIo/eil; MPOBiTPIOBAaHHA
KUTJIOBUX, CIYKO0BUX 1 HaBUAJIbHUX IPUMIiIIIeHb; 31 ICHEHHA IIOTOYHOL
Ta 3aBepIIaJIbHOI Je3iH(eKIlil; ToCUIeHHI MeJUUHOT0 KOHTPOJIO 3a TeXHO-
JIOTi€0 IPUTOTYBAHHA i TepMiHaMu 30epe)KeHHs rOTOBOI 2Ki

OCcHOBHUM 3aX0J0M 1070 TpodinakTuKu sudTepii € IpaBUILHO opra-
Hi30BaHi Ta BUaCHO 3iliICHEHI IenIeHHA UG TepiiHIM aHaTOKCHUHOM.

3 m0ABOIO XBOPOTO Ha AUPTEPit0 B 0cepeKy Bi0yBaeThCA BECh KOMILIEKC
MPOTHEIiIeEMiUHNX 3aX0/IiB: aKTUBHE BUSABJIEHHS, 130JIAI1is i rocmiTasriza-
I[isg XBOpHUX; OaKkTepiosoriune o6CTeKEeHHS 1 caHAIlisl BUABJIEHUX HOCIIB;
MOTOYHA U 3aBeplaibHa ne3iHdeKIia

3 IT0ABOIO XBOPOTO B OCEPEIKY 3MiMCHIOIOTHCA IPOTUETiAeMiuHI 3ax0oau:
aKTHBHE BUABJIEHHSA, i30J1411i4 i rocmiTanisamia xBopux; 6aKkTepiosoriune
00CTeXKeHHs 3 IOAAJBIIOI0 130/IAIIi€I0 Ta caHAIli€l0 BUABJIEHUX HOCIiB; mes-
iH(peKIia; ekcTpeHa mpodisakTUKa aHTUOIOTUKAMU, IIeIIJIeHHS 3a emije-
MiUHEMH IIOKAa3aHHAMEN MEHiHTOKOKOBUMU BAKIIMHAMU

ITpodinaxTura uepeBHOrO THMY i1 MapaTudiB I'PYHTYETHCA HA 3AiHiICHEHH]
CIIIBHUX IJIS KUITKOBUX iH(pEKI[ill caHiTapHUX, Ae3iH(peKI[IHHNX i 1e-
3iHCEKI[IMHUX 3aX0MiB, CIIPAMOBAHUX Ha IONEePeIKeHHs BOAHOTO Ta Xap-
YOBOrO ILIAXiB nmepenaui ingexii. 3 moABo0 XBOPOro 34iCHIOIOTHCS
MPOTHeIiIeMiuHi 3aX011: paHHE aKTUBHE BUABJIEHHS XBOPUX, IX isosamnia
Ta rociiTainisaliig; JjabopaTopHe 00CTeKeHHA MPAIliBHUKIB XapuyBaHHA,
BOJIOIIOCTAYaHHA Ta 0cib, 110 mifAmanu miJ pusuK 3apa’keHHA; IOTOYHA i 3a-
BepIIajgbHa Ae3iH(deKIia; BakuHaid (DeBaKIIMHAISA) IPOTU YePEBHOTO
TUQY; eKcTpeHa IpodiJakTUKa CyXUM MI0JiBaJeHTHUM YePeBHOTHU(O3HUM
6axTepiodarom

ITpodinaxTruHi 3axoau CIPAMOBaHI Ha IoIepeI:KeHHA 3aHOCY 30y AHNKA
irdexIii, CKOPOUEeHHS emi300TOJOTiYHOI aKTUBHOCTI MPUPOTHUX OCePeaKiB
YyMU Ta IONePeyKeHHA 3aXBOPIOBAHD JIIOJIEN Y IIUX OcepeqKax

VY npodisaxkTuiii xoaepu ocobJIMBO BAXKJINBE CYBOPe IOTPUMAHHA caHiTap-
HO-TirieHiuHMX BUMOT I1070 3a0e3MeueHHsa IPaBUJIbHOr0 BOJAOIIOCTAYAHH A,
KaHaJisarii i1 ounIleHHA HaceJeHUX Micib. [ly:Ke BaXKJIMBY POJIb Y IIPO-
(inakTUIli X0J€epHu Bifirpae peresibHE BUKOHAHHSA BCiM HaceJIleHHAM BUMOT
ocobucToi ririeau. KapaHTHH BCTaHOBJIIOIOTh Y TUX YU iHIIINX MiCIIEBOCTAX
3a HaABHOCTi 0COOJIMBUX YMOB, 1110 CHPUUNHAIOTH IIOIINPEHHA X0JIEPH.
3aiticHeHHA crenudivHol npodisakTUKY (IIeNIeHHA) Mae JOIOMiKHe 3Ha-
YeHHA

bakTepianbHi 3axBOpIOBaHHA BUHWKAOTb Yy pe-

3ynbTaTi NOTPANAAHHA B OPraHiam NioANHN XBO-
po6oTBOpPHMX 6akTepil. o ui€l rpynu 3axBopio-
BaHb HanexaTtb Taki iHdeKUii, AK yyma, xonepa,
aHriHa, gudTepia Towo. [na nikyBaHHA 6akTepi-
aNbHUX 3aXBOPIOBaHb LNPOKO BUKOPUCTOBYIOTb

AHTUOGIOTUKMN.

3anuTaHHA Ta 3aBAaHHA

1. Aki 0cob6nMBOCTi 6YAOBU Ta XUTTERIANBHOCTI BaK-
Tepili BUKOPUCTOBYIOTb Ans 60poTbbu 3 HUMKU? 2. AKi
MEXaHi3MM [03BOMAIOTL OaKTepisM LWBUAKO CTaBaTw
CTINKUMM 10 HOBUX aHTUOIOTUKIB?
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Tema 7. BionoriyHi OCHOBM 340POBOIO CNOCOBY XKUTTA

§ 65. bopoTb6a 3 MiKONOriYHMMIN 3aXBOPIOBAHHAMN

0 [NomipkymTe

Yomy 3BMYaliHI NPeACTaBHUKM MIKPOGIOTU NIOAUHM,
AKi 6arato PoKiB >MBYTb B il OpraHi3mi, iHkonm mo-
XKyTb pPanToBO CTaBaTV MPUYMHOIO 3aXBOPIOBAHHA?

Q 3raganTe

« [TpokapioTtn » Eykapiotu

o [pnbn o OcmoTpodu

OcobnunBOCTi NapasnTUUYHUX rpubiB

30yagHUKaMu He0e3MeuHUX XBOPOO JIIoAu-
HU MOKYTh OyTu rpubu-mapasuTu. BiablricTs
rpubiB — aepoOHi opraHisMu, AKi aKTUBHO IU-
XaloTh i MOTPeOyIOThL 0araTo KUCHIO IJisI CBOEI
JKUTTEMIAIBHOCTI. AJle TPalIAOThCA I TaKi, 1110
3100yBalOTh eHeprilo BHACJiLOK OpomiHHs (Ha-
OpUKJIaL, AeAKi Apimkmxi).

Timo rpuba (miresiit) MosKe CKIAZATUCA AK
3 OnHi€l, CMJIBHO PO3TANYKEHOI KJITMHU, Tak
i 8 bararbox. Po3MHOXKYIOTECA Trpubu HAA3BU-
YaiHO iHTeHCHMBHO, CTATEBUM, HeCTaTeBUM abo
BereTaTUBHUM CHOCOOaMU.

ITapasuTuuni rpubuM MOKYTb OCEJIATHUCH
B OyZb-AKUX JiIAHKAX Tijla JIIOOWHU: Ha IIOBEPX-
Hi IIKip#u, Yy POTOBili MOPOXKHUHI, y MIJIYHKOBO-
KUIITKOBOMY TPaKTi, Y CTaTeBUX OpraHax TOIIIO.
3axBOPIOBAaHHA JIOAWHU, 30yAHUKAMU AKUX €
nmapasuTHUYHi rpudu, HASUBAIOTH MIKO3AMU.
3a MiceM ypasKeHHs PO3PiSHAIOTH AePMAaTOMi-

K037 (YypasKaroTh IIKipy) Ta MiK03U BHYTPIiNIHIX
oprauiB (ypasKalOThb OpraHM BCepemuHi Tija).

Mprbu, AKi € NPUUYNHOI 3aXBOPIOBaHb
NOANHN

Icuye OaraTto BumiB rpmbiB, AKi mapasu-
TYIOTh Ha IIOBEPXHIi Tija JIOAWHU, ypasKalo-
yy il mripy Ta ii moximmi (Bojsoccs, HirTi).
I'pu6 tpuxodiron Hlomnaiua (Trichophyton
schoenleinii), oceysgounch Ha BOJIOCHUCTIN Yac-
TUHI TOJIOBY, CIPUYUHSIE XBOpPOOYy mapIiy.
Iami rpubu 3 poxy Tpuxodirou (7. tonsurans
i T. violaceum) ypasKkaioThb BOJIOCCA, HIrTi i IMIKi-
py i € 30yaHuMKamMu crpurydoro juiinad. Ile sa-
XBOPIOBAaHHA 3/JaTHE yparKaTHU BCi iMAHKY Tija.

Ilig yac KoHTaKTiB i3 TBapmHAMHU OiTH MO-
JKYTh 3apaskaTucs rpubom Mikpocmopym coba-
yuit (Microsporum canis), aKuii € 30yTHUKOM
MiKpocnopii.

Jy'Ke PO3MOBCIOMIKEHUM € MNapasuTHUUHUHN
rpub Candida albicans, aKuil € 30yJHIKOM MO-
JIOYHUIII POTOBOI MOPOKHUHU B AiTel (ILIiCHAB-
KM) i OiXBU B KiHOK. YpasKeHHA UM TI'puOOM
YyacTo 3aJIe’KUTh BiJ cTaHy iMyHHOI cucTeMu
JoauHA. 3a il HOpMaJbHOro (PpyHKIIIOHYBaHHS
rpub JKUBe Ha CJIMU30BUX 000JIOHKAX AK 3BUUAM-
HUI OpeACcTaBHUK MiKPOOioTH i He cIpUUMHSAE
MaToJIOTiuHi mporecu. A y BUIIaAKy BUHUKHEH-
HA 1pobJieM 3 iMyHiTeTOM BiH HOYMHAE IIPOSAB-
JATH arpeciio i cTae MPUUYMHOIO 3aXBOPIOBAHHA.
Kpim Toro, maToreHHicTb Pi3HMX IITAMIB I[HOTO
rpuba € pisHOIO.

Man. 65.1. CnopoHOCHi CTPYKTypu acnepriny
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Tema 7. bionoriuni ocHOBM 300POBOrO CMocoby XMTTA 33 S

[lisHanTeca binblue

CTapoBUHHa nereHaa Npo «NpoKAATTS ¢papaoHiB» BU-
HUKNa came B pe3ynbTaTi Aii MiKpocKoniyHux rpubis.
3rigHo 3 Ui€to nereHpoto, 3nogii, Aki rpabysanm rpo6b-
HUUi papaoHiB, OTPMMyBany NPOKAATTA i MOMUPanW.
Hacnpasgi B rpobHMLAX po3BUBanuca rpubu acrnep-
rinn, AKi NPoAyKyBanu BenuyesHy KiNbKiCTb crnop.
Came Ui cnopu 4acTo CTaBanu MPUYMHOKD BaXKKOI
anepriyHoi peakuii i 3arnbeni Bifg HabpAKY nereHb
TUX, XTO NMPOHMWKAaB Yy MOXOBAHHS.

IITle opuiero BeamKOIO IIPOOJIEMOIO € aJiep-
riumi peakii, IpUYMHOIO IKUX € CIIOPU I'PubiB.
HapssuuaiiHo CUJIBHI ajiepriuHi peakirii MOKYyThH
BUHUKATU Ha cIopu acmepringis (mana. 65.1).
Taka peakIlisi MOKe HaBiTb OyTH CMEPTEILHOIO.

Cepiio3HOI0, X0Ua i He Ay:Ke BiIOMOIO IpO-
0sieM0I0, € MiKOTOKcHKO03u. lle oTpyeHH:A, AKi
BUHUKAIOTHh IIil BIIMBOM MiKOTOKCHUHIiB — OT-
PYHHUX CIOJYK, IO BUPOOJAIOTHCSI TpubaMu.
YacTo Taki OTpyeHHA MOXKYTh BHUHUKATU IK
pe3yJabTaT CIOKMBAHHSA IPOAYKTIB, ypasKeHUX
ILTiCHABOIO.

Ane moxamBi I iHIII cmocobu OTPYEHB.
CyTTeBOIO 3arpo300 I JIOAUHU € MiKOTOK-
CUHU IapasUTUYHOTO I'puba PiKKU IIypIypoBi
(Claviceps purpurea) (maj. 65.2). Ileit rpub ypa-
skae 3aaKoBi kyabpTypu. Voro ckieporii mictars
BeJIUKY KiJBbKicTh anKaoifgiB (eproraminu, ep-
TOCTEePUH TOIINO), AKi DOTPAILIAITL Y OOPOIIHO
oig uac momoJy. Hacmigkm oTpyeHHA — ypa-
JKeHHs HepPBOBOI CHCTeMU, TaJIIOIIMHAIIII, cymo-
MU, FaHrpeHa KiHI[iBOK. [[o mouaTKy ximiunHOi
00pOOKM IIOJiB PYHriUAaAMU YPasKeHHS JIIoJei
UMY MiKOTOKCUHAMHU YacTO HaOyBaJ0 MacoOBOTO
XapakTepy.

Cnoco6bu 60poTbbU 3 NapPa3snUTUYHNMK
rpnbamm

Y OGararhbox BUIaJKaxX HaAWKpAIUM 3axUC-
TOM BiJi 3aXBOPIOBaHb, 30YIHUKAMU SKUX € T'PHU-
01, € rapHUii cTad iMyHHOI cucTemMu. 3amobir-
TU IOTPAILIAHHIO CIIOP rpubiB Ha Tij0O JIOAMHN

0 KniouoBa iges

[Pr6KOBI 3aXBOPIOBAHHA TPANIAIOTLCA YaCTo i MO-
XKYTb MaTV BaXKi HaCNigKM ANA opraHiamy JoavHN.
Hanbinbl HaginHum metogom npodinakTukm €
3[0POBUIN CNOCI6 XUTTA, AKNIA [O3BONAE eDEKTUB-
HO MpaLoBaTU iIMyHHI CUCTEMI CaMOrO OpraHi3my.

Man. 65.3. Miueniii Ta cnopy napasvuTUYHOro rprba
TpuxodiToH, AKNIA ypaxae LWKipy NogUHM Ta ii noxigHi

MPAaKTUYHO HEMOKJINBO. BOHM moIllmMpeHi Bcio-
IV, Y BeJIUKHUX KiJbKOCTSX IIepedyBaloTh y IIO-
BiTpi, Ha miAI031 Ta TOBEPXHAX ITpeaAMeTiB. Aue
B OLJIBIITOCTI BUIIAAKiB IOTPAIJISHHSA CIOP 10
opratiamy 3aKiHUYeETbCS IX 3HUINEHHSIM HAIII0IO
cucTeMoIo imyHiTeTy. I ofuH 3 HaWKpAaIIUX CIIO-
co0iB mpoditakTKu TPUOKOBUX 3aXBOPIOBAHbDb
— amopoBuii cmoci6 xkuTTsa. Came BiH 3a6es-
mneuyye HaNOiJbIN CIPUATINBUN PEKUM POOOTH
iMyHHOI cucTeMu.

JIikyioTh rpubKoBi iH(peKIii cneniatsauMu
AHTUTPUOKOBUMMHU MpemaparaMu Ta aHTubio-
TuKaMu. Binpina uyacTuHa aHTUOIOTHKIB, AKi
3aCTOCOBYIOTHCS IPOTH OaKTepiii, HA rpubu He
Iie, 60 pospaxoBaHa Ha Ji0 IIPOTHU IIPOKAPIOTiB.
Ane e aHTHUOGIOTHUKY, IKi MOMKYTDH OisITH TaKOMK
i mpotu rpubiB, i mpoTu GaKTepiii.

Hocuthk uacto nnsa rpubiB, AKi ypaskamoTb
MKipy, JiKyBaHHA TiJIbKM B0BHIIHIMU mIpe-
mapaTaMy BUABJIAETHCSI HEJOCTATHHO eheKTHB-
HuM. Ile moB’A3aH0 3 TUM, IO Milesaili rpuba
rIn00OKO MPOHUWKAE B TKAHWHU JIOIUHU, i 30-
BHIIITHS 00pOOKa MPOCTO He 3aXOIIJII0E YACTUHY
Tijla matoreua (maJ. 65.3). Tomy B mporieci Jii-
KYBaHHS TOBOAUTHLCS 3aCTOCOBYBAaTH Ti IIpera-
paTu, gKi MiloTh y BHYTPIIIHBOMY CepPemOBUII
opraHiamy.

Ina 6araTboxX TPUOKOBUX iHQMEKIiH JiKy-
BaHHA TPUBAE JOCUTH MOBro. I mHabararo Jeriie
IIi 3aXBOPIOBAHHS ITOIEPEINTH, HixK JIIKyBaTH.

3anuTaHHA Ta 3aBOaHHSA

1. Cknapitb nepenik 3axofis, AKi [O3BONATb CYTTEBO
3HU3UTU PU3NK 3aXBOPIOBAHHA MIKOMOTYHUMN iHbEKL -
AMU. 2. Y AKNX YMOBaxX rpubKoBi iHPeKLil MOXyTb cTaTh
Jyxe HebesneyHumun ans noanHW?
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Tema 7. BionoriyHi OCHOBM 340POBOIO CNOCOBY XKUTTA

§ 66. bopoTb6a 3 NPOTO30MHMMU 3aXBOPIOBAHHAMN

0 [omipkynTe

AIKi nepeBarn ga€ napasutam MOLINPEHHA
3a [ONOMOrOK MePEHOCHNKIB NMOPIBHAHO
3 MOLWMPEHHAM aniMEHTaPHUM LIAAXOM
(4epe3 por i3 ixeto abo BoAOIO)?

é 3raganTe

» Eykapiotu o [KryTukn

o KutteBUN LMKN « [lepeHOCHNK

[MpoTo30MHI iHBa3iT

IIporo3oiiHMMHu iHBa3igMHU Ha3MBAIOTH 3a-
XBOPIOBaHHS, 30yTHUKaMU AKUX € eyKapioTud-
Hi OmHOKJIiTMHHI opraHiamm (Ha BigMiHy Bix
iHdeKIiit, 30ygHUKaMU AKUX € IPOKapioTu).
Takux 3axBOpIOBaHb OaraTo, i BOHU TOTPEOYIOTH
OLJIBINI CKJIAMHOTO JiKYBaHHS, HisK OaKTepiaabHi
ingermnii. Ha Hux He mifoTh KJacuuHi aHTHOiO-
TUKK, TOMY AJIA JiKyBaHHSA IIMX 3aXBOPIOBAHD
3aCTOCOBYIOTH iHIIII IIpemapaTu.

Barato 3 mpoTo30iiHUX 3axXBOPIOBaHb IIO-
ImUpeHo B TpomiuHmX perioHax. Tomy ix mpo-
dinakTuKa € 0Cco0JMBO BaKJIMUBOIO IJIA THUX,
XTO 30MpaeThcA HOAOpo:KyBaTu. [0 MPOTO30i%i-
HUX iHBasiii HaJeKaThb MaJApPisg, TPUXOMAHO3,
JeMmManiosu, amebias, TOKCOIJIa3MO03, COHHA
XBOpobOa TOIIO.

Mansapia

30yIHUKOM MAaJApii € mpeacTaBHUKU OSHO-
KJIITUHHUX eyKapioTiB i3 poxy Plasmodium. 3a-
XBOPIOBAHHSA IOIIUPIOETHCA Uepe3 YKYCU MaJs-
pitinux xkomapiB. Ciig 3BepHyTH yBary Ha Te,
III0 OCHOBHUM Xa3saiHOM IJIa3MOJII0 € KoMmap,
a JIIoAuWHa — IIe IPOMiKHUI xa3Ain (mas. 66.1).

Ha croroani sa pik y cBiTi peecTpyooTh Oo
500 MinpiiOHIB BUNIAAKIB 3aXBOPIOBAHHS HA Ma-
asapio. KinbkicTs momepaux Big masmapii mo-
POKy MoOsKe caraTu 3 MijabiioHiB. IlepeBaKHO
MaJIApiA HoIIMpeHa B TPOIIYHUX KpaiHax, ale
ii BimcyrHicTh, HampukJaazn, B Ykpaimi, CIITA
abo kpaimax €Bpomnu moB’si3aHa 3 THUM, II[0 CBOTO
yacy ii Bgasocsa mepeMorTH i BHMJIIKYBaTH BCixX
XBOPUX.
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Ameb6Ha aun3eHTepin

30ynHuUKOM imBasii € museHTepiiiHa ameba.
IInax nepenaui inBasii amimeHnTapaU (heKayab-
HO-OpasbHUi). JluseHTepiiina ameba IOUMHAE
TOCUJIEHO PO3MHOKYBATUCS B TOBCTOMY KUIIIEU-
HUKY 3 YpaskKeHHAM WOT0 CTiHOK. ¥ [OeAKUX
BUMAAKAX 30yIHUK MOXKe TPUBAJUN Yac KUTU
B KUIIIEUHUKY 0e3 03HAK 3aXBOPIOBAHHA.

3axBOPIOBAHHSA IOIMIUPEHO IEPeBaKHO
B KpaiHax i3 KapkuM KJimaToMm (HaiibijibIiie
B Mekcuni ta Iugii), ajge mepioguuni cmasaxu
peecTpyioThes i B iHmux Kpainax. [{uctu amebnu
MOXKYTh BU/KMBATHU 11034 OPraHi3MOM JIOIUHU
Io 4 THKHIB (Y TemjJoMy i BOJIOTOMY cepemoBU-
m1i). IlepeHOCHUKaAMU ITUCT YacTO OyBalOTh MyXU
i Taprauu.

Tokconna3mo3s

30yIHNKOM TOKCOILIa3MO3y € HalIPOCTilImit
ONHOKJIiTMHHUI mnapasut i3 poxy Toxoplasma.
3axBOPIOBaHHS ypaskae 0araThbOxX MpPeICTaBHI-
KiB ccaBiiB. OCHOBHUM Xa3diHOM € IIpenCcTaB-
HUKU poauHu KoTAdi, a IpPOMisKHUM MOMKYTHb
OyTu pisHi ccaBui, y TOMy uwmciai @ JIIOAWHA.
Hyske 4acTO IPOMiKHUMU Xa3AAMU € TPUSYHU.

Y mopuHu imBasia uyacTto OyBae 0Oe3CHMII-
TOMHOIO, aJie MOYKe BUKJIUKATH BaKKi HacJiaKu
y BUOAOKY IOTipiieHHsa imyHiTeTy. TakoxX my:xe
He0e3MeUYHNM € 3apasKeHHA BaTiTHUX JKiHOK, 00
OPOHMKHEHH iHBa3ii y IJIim MoKe IopyIIyBaTH
IPOIleCH PO3BUTKY. XapaKTEepPHOI 0COOJIUBICTIO
IILOTO IapasuTa € 3OAaTHIiCThL 3MiHIOBATH IIOBe-
IiHKY CBOrO XassiHa, 30KpeMa i JIIOAWHMN.

-

\ 7
IHdpeKuina \é |

g

/TpaHCMiCiﬂ

Po3mHOXeHHA
B KNITMHax
KpOBI

Po3MHOXeHHA
B KNITMHAX NeviHKn

Man. 66.1. XutteBnin umMkn 36yaHUKa Manapii



Tema 7. bionoriuni ocHOBM 300POBOrO CMocoby XMTTA 33 S

Man. 66.2. TpunaHoOCOMM B KPOBi NOAVIHN

CoHHa xBopoba

Couua xBopoba, ad0 appUKaAHCHLKUI TOKCO-
ILIa3M03, € He6e3IMeUHUM HPOTO30MHUM 3aXBO-
PIOBaHHAM, 30yAHUK SAKOT0 — OJHOKJIITHMHHUI
napasut i3 pongy Tpumanocoma (Trypanosoma)
(maz. 66.2). IIpegcTaBHUKY IILOTO POAY MOMKYTH
O0yTu 30yZHMKaMu He TiJIbKM COHHOI XBOpOOH,
aje i iHIIUX TPUIIAHOCOMO3iB (HATIPUKJIA, XBO-
po6u Illaraca). IlepeHOCHHKOM COHHOI XBOpOOU
€ Myxa nere. IHIII TPUIIAaHOCOMO3Y MOMKYTh IIe-
peHOcUTHCS iHMIMMMU KoMaxaMmu. Tak, XBOpoOy
IITaraca mepeHOCATH KPOBOCUCHI KJIONIU.

CoHHa xBopoOa € Ay:Ke TAKKUM 3aXBOPIO-
BAHHSAM i3 BUCOKUM PU3UKOM 3arubeJii XBoporo.
OcHOBHA TpPUWYMHA CMEPTI — YypaKeHHS IeH-
TpaJIbHOI HEPBOBOI CHUCTEMMU.

JlenwmaHiosun

JlefimmmaHniodm — 1e Trpyna 3axBOPIOBaHb,
30yIHUKAMU AKUX € MPEJCTABHUKU OJHOKJIi-
TUHHUX eyKapioTiB i3 poxy Leishmania. Kpim
JIOAWHY, IIi TapasuTU ypasKaioTh U iHIIIUX CCaB-
1iB (rpusyHiB, cobak, KOHei# ToImo). 3axBOpPIO-
BaHHSA NOIINPIOETHCS UePE3 YKYCH MOCKIiTiB. K
i y BUmagKy maJjapii, OCHOBHUM Xa3AIHOM ILjIa3-
MOJil0 € KOMaxH, a JIOAWHA — Ie IPOMIiKHUH
xassain. [lapasuTu B opraHismi JIOAUHU ypaska-
IOTH IIePeBaAKHO KJIiTHHN Makpodaris. 3ajleKHo
Bim Buay JIeHINIMaHiN ocepeaku iHBas3ii MOMKYTH

KntoyoBa iges

36ygHMKaMU NPOTO30MHKX 3aXBOPIOBaHb € OfHO-
KNITUHHI eyKapioTn4Hi opraHiamu. [lo uiei rpynu
HanexaTb Taki Hebe3mneyHi 3aXBOPIOBaHHSA, AK Ma-
nApisA, ToKConnasmos, amebHa AU3UHTepIs, COHHa
XBopo6a Towo. [lesiki 3 HUX, HanpuKnag Manspis, €
NPUYMHOIO BUCOKOT CMEPTHOCTI B LjiNin HM3Li KpaiH.

Oxrytukosa ¢opma
(nepepaeTtbca
Bif MOCKiTa
0O NIoANHN)

bespxrytnkosa

dopma (nepe-
[A€eTbCA Big nogn-

HW OO MOCKITA)

Man. 66.3. Jle/ilumaHii Ta iXHili BNAVB Ha OpraHiam NOAUHN

yTBOpPIOBAaTHCA HA IMKipi abo y BHYTPIIMHIX op-
ranax Joauau (mana. 66.3).

30HOIO IOMIUPEHHA JIEHIITMAaHi03iB € TpoIriu-
Hi perionm €Bpasii, Adppurku Ta AmMepurum —
micra momupeHHA MockiTiB. Ilopiuno Ha Jeii-
IIIMAaHio3 XBopie mpuOAN3HO 2 MiJIbHOHY JIOAe.
A BChOTO B 30Hi PUBUKY IPOKUBaA€ NPUOJIU3HO
380 wmisbiioHiB.

MNpodinakTnka NnpoTo30NHUX iHdeKUin

3axoau mpodiJaKTUKN IIPOTO30MHUX iHBa-
3ifi moOymoBaHi Ha 0OCOOJMBOCTAX IKHUTTEBOTO
IUKJY IIapasuTa. IX ZOTPUMYIOThCH, IOO 3a-
mobirtu 3apaskenuro. Tomy anad TUx iHBasii,
AKi mepefarTbCcA aJiMEHTApHUM MLIAXOM (HA-
IpuKJJan, amMmeOHa AuU3eHTepid), HaWKpaIluii 3a-
Xig mpodiNaKTUKM — MTOTPUMAHHSA IPABUJ OCO-
6ucToi ririeun. 3axXBopOBaHb, AKi IepegalThLCA
CTaTeBUM IIIJIAXOM, MOKHA 3amMo0irTHi, yrpumy-
IOUNCh BiJl BUIIaAKOBUX CTATEBUX KOHTAKTIB.

Iz mapasuramu, IKi TOIIHPIOIOTHCA 34 JOIIO-
MOI'0I0 IIePEHOCHUKIB, MOXXHA OOPOTUCS, POOIAUN
mmepeHic HeMOKJIMBUM. Hamnmpukian, YHUKaOUYU
patioHiB, me moirmMpeHa Myxa Iene (IJs COHHOI
XBOpPOOM), a00 BUKOPUCTOBYIOUN HPOTUMOCKUTHI
ciTku i penenenTH (I TPoGiIaKTUKY JerIIMa-
HiosiB). Hna samobiraHHA 3aXBOPIOBAHHAM Ha
MaJIsIpito yacTo 00pobJIAOThL TepuTopii iHCEeKTH-
OUIaMU, 0 3HUMNIYIOTh MaJIAPIAHUX KOMapiB.

e?)al'll/lTaHHﬂ Ta 3aBLAHHA

1. PaHiwe Ha TepuTopii YKpaiHn ManAapia Tpanna-
naca AOCUTb 4acTo. Y MOXMBe NMOBEPHEHHA LbOro
3axXBOPIOBaHHA A0 Hawoi KpaiHu? 2. Cknagitb nepe-
NiK 3axoAiB, AKi AO3BONATb CYTTEBO 3HU3UTU PU3UK
3aXBOPIOBAHHA NPOTO30MHMMM iHBa3iAMM 3a YMOBU iX
JOTPVIMaHHS.
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Tema 7. BionoriyHi OCHOBM 340POBOIO CNOCOBY XKUTTA

§ 67. bopoTbb6a 3 renbmiHTO3amMu

0 [NomipkynTe

Yomy pdeaki mapasuTUyHi YepBrM MOXYTb KiflbKa
POKIB XUTWN B KMULIEYHUKY NIOAVHU, HE BUKJIMKaOUM
Cepo3HMX CUMMTOMIB 3aXBOPIOBAHHA?

é 3raganTe

« [nocki yepsu o Kpyrni uepsu

« [apasntnsm * [pomiXHMI Xa3AiH

[enbmMiHTV Ta renbMiHTONOTrIA

ITapasuTnyHEMX YepBiB HA3WMBAIOTH T'€JIHLMiH-
TaMH#, a HayKy, [0 1X BHBYAE,— 2eJbMIHMO-
noziero. Cepe reJIbMiHTIiB HaiiOiIbINI MOMIMPEHM-
MU € TPEICTABHUKH IJIOCKUX Ta KPYIJINX YEePBiB.

uyepBiB, Taki AK O’ABKHU. 3rigfHO 3 JaHUMU
BOO3, npubans3Ho moJioBHHA HAaCeJeHHS HAIIOI
IIAaHETH 3apaskeHa THUM YU iHIIMNM reJbMiHTOM.

CncyHun

o IIOCKMX 4YepBiB HANEXKATh CHCYHH. 1X
0sM3bKO 4 THC. MapasuTUYHUX BUAIB. Tigo uep-
BiB IIOKpUTEe IIiJIBHOI OOOJIOHKOI — KYTHUKY-
JIOI0, € OPTaHU NPUKPINJIEHHS: rauK¥u, IIPUCOC-
KU, IMOWJIBKY Torro. [[oOpe po3BUHEHa cTaTeBa
cucrema. CKJIaJHI MUKJIN POBBUTKY AAIOTh 3MO-
ry ImapasuTaM IPOHHKATH B Tijla Xas3dAiB, AKUX
MOJKe OyTH HeKiJbKa, i YCIIIIIHO PO3CeNATHC.
Ho cucyHiB Hajle)xXaTb MEUYiHKOBUU CHUCYH, KO-
TAYUN cuCyH (KOTAdYa ABOYCTKA), KPOB AHUI
cucyH (KpoB’AHA ABOYCTKA) Ta iHII BUIM.

CucyHu ypakaioTh IEPEBAKHO OPTaHU TPaB-

Tpannsamoreea i

IIpeaCcTaBHUKHN KimpuacTux

HOrOo TpakTy. Tak, 30yaZHUKH (aciionno3y Ta

|_|OLLIVIpeHi 3axXBOpPIOBAHHA, 36ynHVIKaMI/I AKUNX € CNCYHN

3axoau nNpodiTaKTUKU

MurTsa oBouiB mepes CIIoKUBaHHAM,
VKUBAHHA TIIBKY KUII AYEHOI BOAU
3 IPUPOSHUX BOJOUM

JoTpuMaHHSA TPaBUJI 0COOUCTOL
ririeHu, BoKMBAHHA JINIIE KU S4eHOl
BOOU 3 IIPUPOSHUX BOAOUM

B:xuBanHA B I’Ky TiibKu mo6pe Tep-
MiuHO 06p006JIeHOI a060 CUJIBHO ITPOCO-
JeHol pubu

3axogu npoiTakTUKU

JoTpuMaHHSA IPaBUJI 0COOMCTOI Tiri-
€HU

B:xkuBaHHS B I:Ky TiTbKU H0o0Ope Tep-
MiuHO 06p06IeHOI 460 CHIBHO TIPOCO-
JIeHO1 pubu

BixuBauHA B iKYy suiie fobpe Tepmiy-
HO 06po0IeHOro M’sica

3axXBOPIOBaHHS 30yaHUK IInaxu 3apaskeHHsT
dacrionsos ITeuinkoBui#t = Yepes TpaBHUI TPAKT IifJ dac
CUCYH CIIO’KMBaHHSA BOTHUX POCIUH abo
OBOUiB, IOJUTUX BOJOIO 3 BOAOUM,
e *JKUBYTh IIPOMisKHi xa34Ai cucyHa
IITucTocomos IITucrocomu | Yepes TpaBHUI TPAKT IIif Yac Ky-
(kpoB’aHi MaHHA, IPaHHA OiJIM3HU B IPUPOI-
CUCYHU) HUX BOJOIIMax, poOOTH Ha 3POIIy-
BaHUX IIOJIAX
Omicropxo3s Korsauwnit Yepes TpaBHUM TPAKT y IpoIeci
CUCYH CIIOKWBaHHA pubHU, AKa € OLHUM i3
NPOMIiKHUX Xa3sd1B MapasuTa
|-|OU.IVIp6Hi 3axXBOpPIOBaHHA, 36y,E|,HI/IKaMI/I AKNX € CTbOXKOBI yepsu
3axXBOpPIOBaHHSA 30yTHUK IInaxu 3apaskeHHsT
Exinoxkoxos Exinoxox Yepes TpaBHUIT TPAKT, KOJIU AU
TMOTPAILISIOTH IO POTA 3 HEMUTHUX PYK
Hudinoborpios | CThorkar ITixg vac moizauHsa 3apaskeHoi pubu,
IIUPOKUH SAKa € OHUM i3 IPOMiKHUX Xa3dAiB
I[HOTO TTapasuTa
Teniapuuxos ITin’ ak 6u- ITig yac y;XKuBaHHS 3apaskeHOro
yauunin M’sica BeJInKOI poraroi xymnoou,
AKa € IPOMiKHUM Xa3sa1HOM IILOTO
mapasura
Tenios IMin’ak ceu- | Ilig yac y:KuBaHHSA 3apaskeHOTO
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HAYNNI

M’sica CBUHEH, AKi € IPOMiKHUM
Xa3ATHOM IIHOT0 ITapas3uTa

B:xuBanHA B I)Ky TiibKu mobpe Tep-
MiuHO 06po06IeHOTO M’sIca



Tema 7. bionoriuni ocHOBM 300POBOrO CMocoby XMTTA 33 S

MowwnpeHi 3aXBOPIOBAHHSA, 30YAHNKAMM AKNX € KPYTTi YepBU

3axBOPIOBaHHA 30yTHHUK
Ackapumos Ackapuna
JIIOACHKA yepe3 HEMUTI pyKH
Tpuxinensos
TOIIIO)
Enrepob6ios TocTpuk

MUTUMU pPyKaMu

OITiCTOPXO03y 3a3BWYAN JKWUBJIATHCA TKAHWUHAMU
meviHKu. AJjie KOTAYNN CUCYH IapasuTye TaKoMK
y IPOTOKax migmaIyHKoBoi 3ano3u. Illucrocomu
YpasKaloTh BEeHM KUIIKOBOTO TPaKTy Ta CeYO-
BUALJIBHOI CHCTEMIH.

PisHi Bugm mnux TreabMiHTIB nDommumpeHi
B pisHuUx perioHax. Paciiospros3 MOONMIUPEHUH
0 BCBOMY CBiTi, ajle HaWYacCTillle TPAILISAETHCS
B moMipHUX perioHax. OmicTopxo03 mepeBakKHO
momupeHunii Ha TepuTopii €Bpasii, a mmcroco-
MO3 € XBOPO00OI0 TPOHiUYHMX perioHiB. 3a pos-
MipoM €KOHOMiYHOI MIKOAM IIIMCTOCOMO3 IIO-
crynaerbesa Tibku Manapii. Ile saxBoproBaHHSA
BuUsABJeHO Oinbin HixK y 200 minbiioHiB Jiomeii.

CTbOXKKOBI UepBU

Cepen CTHOXKKOBUX UepBiB, AKMX Has3MWBa-
IOTh IIill’ IKaMu, OJM3bKO 3 THC. IapasUuTUUYHUX
BUIIB, AKi JKUBYTh Yy KUIIEUHUKY PiBHUX TBa-
puH i mroguuu. HafiGiasmr BifoMuMu mpeacTas-
HUKaMH I[bOTO KJIacy € Oumuaumii min’ AK, CBUHS-
quii in’AK, CTHOKAK IIUPOKUI, eXIHOKOK. IXxHe
TiJI0, BKPUTEe KYTUKYJIOIO, CKJIAMa€ThCA 3 UJe-
HUKiB, axux Mmoxxe Oytu momanx 1000. ¥V no-
pociuX YepBiB, KOTPi KUBYTh Y KUIIEUHUKY,
TIOCTiHO YTBOPIOIOTHLCA HOBI WIeHUKU, a 3piJi,
3aIl0OBHEHI SAHUIIMM, BUBOAATHCA Ha30BHI 3 (be-
Kagigmu. 3a m1o0y Ha30BHI Bim omHiel ocoOuHU
BUXOLATH MLJIBHAOHU SAE€Ib.

[ exiHOKOKA JIOIMHA € HE OCHOBHUM, AK
IJd IHIMUX CTBOMKKOBUX YEPBiB, a IPOMiKHUM

0 Kniouosa iges

YepBy, AKi MapasnTyloTb Ha NOAVHI, NepeBa)kHO
HanexaTb [0 MpefcTaBHMKIB abo nnockux, abo
Kpyrnux 4epsiB. [leAki napasvTuyHi nmnocki Ta
Kpyrii 4epBM MOXYTb TPUBaIUM 4Yac MeLLKaTu
B TiNi NoguHn 6e3 BUANMKX NposBiB. Ane 3apa-
YKEHHA IHWVMWN NapasuTUYHMMK YepBaMuy i3 LmX
rpyn Moxe 6yTn cMepTenibHO HebesneuyHum.

IInsaxu 3apaskeHHST

Yepes porT mIig yac CoKUBaHHA OBOYiB a00

Yepes poT y IpOIIECi CIOKUBAHHS 13Ki He-

3axonu npodiTakTUKN

JoTpuMaHHSA TPaBUJI 0COOMC-
TOI ririenn

Tpuxinena | Ilixg uac y:KuBaHHS 3apakeHOTO M’sAca CBU- = BiKMBaHHA B 1Ky TiIbKHU J00pe
Helt a060 TuKuUX TBapuH (KabaHiB, BegMeaiB

TepMiuHO 06pOo6IeHOTO M’ sAca

JoTpuMaHHSA TPaBUJI 0COOMC-
TOI ririenn

xasainom. Moro ocHOBHI xasai — mpeacTaBHU-
Kku pomunu Cobaui. Tomy Ieii mapasuT B opra-
Hi3Mi JIIOAWHU OCEJSETHCA HEe B KUIIEUHUKY,
a B iHmwux opraHax (IediHIli, MO3KY TOIII0), IIIO
CYTTEBO IOTIPIITye IXHiM CTaH i MOYKe CcTaTU IIPU-
YUHOI CMEPTi.

Kpyrni yuepsu

Cepen kpyrimx 4YepBiB € Taki mapasuTu
JIOAWHU, SIK TOCTPUKHU, TpuUXiHenm, (inapii,
ackapunu. Ileski 3 HUX 3aBHAIOTh AOCUTL He-
3HAYHOI MIKOAW JIIOAWHI, i 3apamkeHHA HUMU
Maiyke HemoMiTHe. [HIi (HAITpUKJIaL, acKapuau
i TpuxiHENN) MOMKYTH CTAHOBUTHU BEeJIUKY Hebes-
MeKy i HaBiTh NPU3BOAUTH A0 3armbeJii Jrofeii.

Ackapuiy CUpUUYMHAIOTH TAKKE 3aXBOPIO-
BaHHA, YHACJIIIOK AKOTO OPTaHi3M OTPYIOETHCH
BUILJIEHHAMMN acKapuj, IIOTepIllae Bijg HecTadi
MOKMBHUX PEeYOBUH. AcKapuga »KuBe B KHUIIIeU-
HUKY JIIOAWUHU, BOHA HE Ma€ OPraHiB IPUKpPim-
JIeHHSA, TOMY BeChb UYaC PYyXa€TbCA IPOTHU IIJIUHY
piguun. Ackapuma € po3giJIbHOCTATEeBUM Opra-
HisMOM. ¥ KUIIEUHHUKY OJHi€l JIIOAUHU MOKe
JKUTH KiJlbKa ackapup. JAKINO IuxX reIbMiHTIB
Oyme HaaTO 6araTo, TO Ile MOXKe IPU3BECTH [0
PO3pUBY KHUIIEUHNKA i IMOBipHOI 3arubei Jiro-
OUHU.

TocTtpuku € ppibHMMU TeapMiHTAMH 10
12 MM 3aBHOBKKM. BoHU € ogHHM 13 HANOiABIIT
nomupeHux BumiB. Hafiuacrimme rocTpuxkmu
ypakalwTh OiTell, OCKIJIbLKM Ti He TaK peTejb-
HO IOTPUMYIOTBCA IIPAaBUJI OCOOMCTOI ririemm.
A ocHOBHHUII cmoci® HOTpamJIAHHS TOCTPUKA
B OpradismM — uepes OpyaHi pyKwu mim gac ixxi.

3anuTaHHA Ta 3aBAaHHA

1. AKi nepeBary Moxe HagaBaTy NapPasUTUYHUM Yep-
BaM HaABHICTb NPOMIXKHOro xa3fiHa? 2. 3anponoHyuTe
nepenik 3axoAis, Wo A03BOMATb 3aMobirT1 3apaXkeHHIo
napasvTUYHVMUN YepBaMMU.
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OCHOBHI NONOXXeHHA TeMu

«bionoriuyHi 0CHOBM 3[0POBOro CNOCOBY XKUTTA»

3p0opoB’a i xBopoba

o

disuuyHMX Baja opraHisamy, aje i HaABHICTH CTAHYy IOBHOT'O MNCUXIYHOrO Ta COIliaJbHOrO 06Jaro-
moJyyyvud.

BII;OPOB,H € KOMILJIEKCHUM IMOHATTAM. BOHO BKJIOYAa€ He TiJIbKU Bi,E[CYTHiCTB 3aXBOpPHOBaHb Ta

3p0poBu CNoCi6 XUTTS

Croci6 »KuTTA 3aCHOBAHMI Ha PO3YMHOMY BUKOPHCTAHHI CBOT'O JKUTTEBOTO MMOTEHITiay i JOTpUMaHHL
HAYKOBO OOI'PYHTOBAHUX PEKOMEHIAIlill i3 pisHuX cep KUTTEAiATBHOCTI.

OcobucTa ririeHa McuxonoriyHnint KomdpopT

+ A

CouianbHe 6narononyyus

A

KomnoHeHTn 3[0poBoro CI'IOC06y KNTTA

v v v
. . - OTPUMAHHA PEXNM
PauioHanbHe BignosigHi e P y
. . yepryBaHHA poboTu
XapuyBaHHs }i3MYHI HaBaHTaXXeHHs R
i BiANOUMHKY

Crpec

Ctpec — 1e HecmenudiuHa HefiporymopaJbHa BifITIOBiIb OpraHiaMy Ha Iy:Ke CUJIbHUN 30BHIIITHIN
BILJINB, AKa BUHUKAE B pasi Oil Ha opraHisM YMHHMKIB, III0 IOPYIIYIOTH 'OMEOCTA3.

Bugu cTpecy

®izionoriuHnin McnxoemouinHun

CraTeBa KynbTypa

CraTeBa KyJbTypa — Ile 1 KyJbTypa BJacHe CeKCyaJbHUX BiJHOCUH, i KyJbTypa B3a€MOBiIHO-
CUH Jiofiell pisHol um oxHiel craTi B MOBcAKAeHHOMY KUTTi. CTaTeBa KyJbTypa HaceJeHHS CYTTEBO
BIJIMBA€ Ha COI[iaJIbHI IIPOIleCH B CYCHiJIBCTBAX Ta iHAWMBiAyaJabHE KUTTSA KOXKHOI JIOJWHU.

3aXBOp}OBaHHﬂ, o nepenarTbCA CTaTeéBUM LLTAXOM
30y IHUKM:

«Bipycu (BIJI, Bipyc repmecy)

- 0aKTepii (TOHOKOK, OJlifa TpemoHeMa)
s HaWOpocCTimIi (TPUXOMOHAIA)

s Tpubu (KaHIMIa)

- 6araTOKJiITHMHHI opraHismMu (JI00KOBa BOINla, KOPOCTAHUMN CBEPOYH)
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MNpaBuna 6e3nevyHoi cCTaTeBOI NOBEAiHKN:

* IpaBUJIBHE i peryJsgpHe BUKOPUCTAHHSA IIpe3epBaTUBiB

* IpaBUJIbHE 3aCTOCYBAHHS MiCIIeBUX O0aKTEePUIIUAHUX 3aco0iB
- mIepioguuHe OOCTEKEHHS B CIelliajidoBaHuX JabopaTopisax

- cmeIiajgbHe JiKyBaHHS B pasi JiarHoCcTyBaHHA 3aXBOPIOBAHHSA
s cTaTeBa CTPUMAHICTH

+ 000B’s13K0OBe iH(OPMYBaHHSA CTATEBUX ITapPTHEPIiB MPO MOKJIWBI PUSUKH IIiJ Yac CTaTEBOTO
KOHTaKTY

* BAaKIMHAIIig OpoTU 30yIHUKIB, I AKUX CTBOPEHO BaKImHU (TrematuT B, mamisomasipyc)

IMyHHa cncTema noguHu:

* TUMYC - ceJie3iHKA
* MUTJAJIUKNA - JimgaTuuHi By3JIU
* KICTKOBUII MO3OK * IEEPOBi OJIAMIKYT
* aIEHAUKC
IMyHiTET
TymopanbHuin KniTuHHun
3abe3neuyetbca B-nimboLutamm 3abe3neuyetbca T-nimpouutamm

ImyHOTepamiss — 1e rasysp iMyHOJOTI1, AKa 3afiMaeTbCA HOCTIAKEHHAM i 3aCTOCYBAHHAM CIIOCO-

0iB JiKyBaHHA 3 BUKOPUCTAHHAM iMyHOOioJIOTiYHMX mTpernaparTiB (BaKkIMH, CUPOBATOK, iHTEP(EPOHiB,
O6akTepiodariB ToIIO).

ImMyHOKOpenia — Iie CyKyIHiCTh cmoco0iB i MeTomiB JiKyBaHHA Ta MPOPiIaKTUKHU IOPYIIEHb
pobotu iMyHHOI cucTeMu JOAWHMW. TaKOXK MM TEPMiHOM Ha3WBAIOThL rajiy3b iMyHoOJOrii, AKa 3a-
MMaeThbecA PO3POOKOIO0 IIUX CIOCOOIB i MeTomiB.

MprurHM HeiHEeKLINHNX 3aXBOPIOBaHb:

+ MeXaHiuHi HOIKOKeHHA (TpaBMu) + HagMipHi (iswyHi HaBaHTAKEHHA
« HemocTaTHiI (pisMuyHI HaBaHTaAKEHHA + HepallioHaJbHe XapuyBaHHA

+ OXKUDiHHA * CHaJKOBi 3aXBOPIOBAHHSA

+ TOpPYIIEHHS TpoIeciB 0OOMiHYy PeYOBUH « nia mcuxivHMX (haKTOpiB

* 3JI0AKiCHI myxXJimHU! + MoOpoAKicHI myxawHU

+ OTPYEHHHA

MNowmpeHi TMnn 3n0AKICHNX NYyXJINH

Hassa nmyxauau CTpyKTYypH, 3 KIITHH AKHX YTBOPIOETHCS
Menamoma MesaHOIUTHI
Kapmuaoma EmireniansHa TKaHUHA
Caprkoma CoonyuHa, KicTKOBa, M’ A30Ba TKAHUHU
T'nioma TnianpHi KIiTnER
Jlimgpoma JlimdoigHa TKaHUHA
Jletiko3s CroBOYPOBi KIiTHHA KiCTKOBOIO MO3KY
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Tema 8. Cenekuis Ta 6ioTexHonoris

§ 68. CyuyacHa cenekuis

0 [TomipkymnTe

AKi copT AGNYK BM HaluacTille CrOXMBAETE i UMM
BOHW Pi3HATbCA Mi>K co60i0? YoMy pisHOMaHITTA
nopip cobak € TakuM BENNKUM?

é 3raganTe

o [eH « CnagkoBicTb

» Minnusictb » MyTauii

Cenekuis AK HayKa

Cenekniia — e HayKa IIpO METOLU CTBOPEH-
HS HOBUX i BIOCKOHAJIEHHS CTapUX COPTiB poc-
JWH, TOPil TBApUH i mITaMiB MiKpooprauismis.
3aBAAKU CceJIeKIIil BIajocsa OTPHUMATHU BeJIUKY
pisHOMAaHiTHiCTE (POPM OAOMANTHEHUX IKUBUX
opraHismis.

CenekIlia BMHUKJIA TaBHO, Ile B IIepioj,
KOJU JIOAWHA TiJIBKK IodYaJja OIIaHOBYBATHU
3eMJIepOoOCTBO Ta TBAapUHHHUIITBO. Ha meprmmx
eramax cejeKIil HayKOBI MeTogum He 3aCTOCO-
ByBaJmucs, ajie Ile KoMIeHcyBaJocd OaraTum
OPaKTUUYHUM OOCBiIOM JIIofei, AKi 3afiMajucs
UM yCe KUTTS, i BeIUKOIO TPUBAJIICTIO CeIeK-
mifitHOTO IIpOIleCy.

ITocTynmoBo BupoOmMcs IMEBHI IMpaBuWJia Ta
npuitomu cesekirii. Tak, y:ke 3a yaciB [[laBHBOI

Man. 68.1. QiHikoBa NanbmMa — OAVH i3 HaMnepLnx
00'eKTiB cenekuii
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®inikii (1200 p. g0 H. e. — MOYATOK HAIIIOI epH)
3aCTOCOBYBAJIUCSA METOAM IIITYYHOTO 3alIUJIEH-
Ha ¢QinikoBux maabMm (mau. 68.1). [To XIX cr.
B IPaKTUKY ceJIeKIlii B)Ke BBIiHILIO CKJIaJaHHA
POZOBOMIB y TBAapWH IIHHMWX IOPiJ Ta WJaHy-
BaHHSA Tap AJA CXPEIlyBaHHA.

IHnTeHCHUBHICTL POOOTH CeJIeKIIiOHEepiB CyT-
TEBO 3pOcJja IIicJd TOro, SK 0yJ0 BCTAHOBJIEHO
3aKoHH craaxoBocTi. Came Tomi celexIlisg oTpu-
MaJjia TeopeTUUHe IMiATPYHTS IJA cBOoei poboTu.
Bysno BcTaHOBIIEHO XapaKTep yCIaJKyBaHHA 0a-
raThboX O3HAK Y KYJbTYPHUX POCJUH i JOMAaIIHIX
TBapWH. ¥ OPAKTUKY POOOTH BBiHIIIIO BUKOPUC-
TaHHA iIHAYKOBAHOTO MyTareHesdy. A micjs Bcra-
HoBJIeHHs cTpykTypu HK posmouanacsa epa
MOJIEKYJIAPHO-0i0JIOTIYHUX METO/IB y CeJIeKIIii.

3aBAaHHA cenekuil

OcHOBHIi 3aBIaHHA CeJIEKIil CIIPAMOBaHI Ha
3abe3neyeHHsT BUKOHAHHS TOJIOBHOTO 3aBAaHHS
BCBOTO CiJILCBKOTO TOCIozapcTBa — 3abeasme-
YeHHSA MaKCHUMAaJIbHO MOJKJIUBOTO BUPOOHUIITBA
BUCOKOSIKiCHOI CiJIbCBKOTOCTIONAPChKOI MPOIYK-
mii. KpiMm BUpOOHMIITBA XapUOBUX IIPOAYKTiB,
ceJieKIlis 3abe3meuye MOTpeOu BUPOOHUIITBA
TeXHIYHUX KYJIBTYD.

OCHOBHUMM 3aBIAHHAMHU CeJEKIii e:

* BUBEJIEHHA COPTiB POCJIMH i3 BUCOKOIO BPO-
JKalHiCTIO;

* BUBEJIEHHS IIOPiJ] TBAPUH i3 BUCOKOIO IIPO-
IVKTUBHICTIO;

* BUBEIEeHHS CTiAKMX OO0 3aXBOPIOBAHL Ta
nil "HecmpuaTauBUX (aKTOpiB GopM pocauH
i TBapuH;

- 3abesmeueHHs ajganTallii copriB i mopifg
JI0 YMOB CYYaCHOTO CiJIbCHKOT'OCIIOIapPChKOTO BU-
POOHUIITBA;

* BHU)KEHHA BUTPAT Ha BUPOIIYBAHHSA DPOC-
JVH i TBapuH.

JlocArHeHHA cyyacHoI cenekuil

PesynbraTu pobOTH ceJeKIlioHepiB Ay:ke
Iobpe BuUAHO 3a e(peKTUBHICTIO CiILCBKOrO roc-



nomapctBa. AAxmo y XIX crT. cepemHs BpoOKaii-
HicTs nmrernuili B Pocifichbkiii iMmmepii cranoBua
He Oinpime 5—8 1m/ra, To Ha mouarky XXI cr.
y Kpaimax €C BoHa mocsaria 55 1m/ra, a B JeaKux
KpaiHax CyTTE€BO IepPeBUIIyBajia II0 IMUPpPY.
Came 3aBISAKM KOIITKi# cesekIiifiHiii pobo-
Ti B cepequai XX cT. y CBIiTOBOMY CiJIbCBKOMY
TOCIIOAAPCTBi BAAJIOCS 3AiACHUTU «3eJIeHY PeBo-
JIIOIIif0» — 3HaUHe IIiIBUIIeHHA BUPOOHUIITBA
xXapuoBuX IpoayKTis. Ha Toil MmomenT 6e3 Taxoi
peBoJoIii O0ys10 6 HEMOKJINBO 3a0e3IeUunT Ha-
CeJIeHHA ILIaHeTH (sIKe CTPIMKO 3pPOoCTajio) mo-
CTaTHBOIO KIJIBKiCTIO IIPOIOBOJILCTBA.
JocATHEHHA ceJIeKIlil T03BOIAI0TH 3MEHIITYBa-
TH i XimisaIlito ciIbCHKOro rocmomgapcTBa. «3eJie-
Ha PEBOJIIOIiA» CTajJa MOMKJIMBOIO ITle M 3aBIAKU
IIMPOKOMY 3aCTOCYBaHHIO JOOPHB Ta MECTUIIU-
niB. Be3 BUKOpHCTAHHSA IECTUNHUAIB IIKiTHUKI
i xBopobu morym suuinysatu g0 90 % yposkaro.
Busenenusa cydyacHMX COPTiB, CTiliKuX mo mii Ga-
raTboxX 3aXBOPIOBAHb, I03BOJIIE CYTTEBO 3MEH-
T 3aCTOCYBAHHA 3aco0iB 3aXWCTy POCJIUH.

YpoxarHicTb nweHunui y Benukin bputanii 3a pokamu (u/ra)
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Man. 68.2. 3MiHM 3 YacoM YypPOXKaNHOCTI MLeHMnLi
y Benukin bpuraHii Ta Kykypyasu B CLUA

0 KnioyoBga igen

Cenekuin € BaX/MBOIO rany33to HayKku, fka 3abes-
nevyye nNigBMULWEHHA MPOAYKTUBHOCTI CiNlbCbKOro
rocnopapctea i 3abesneuye nOACTBO MPOAO-
BONbCTBOM Ta iHWOW npopykuielo. Cenekuia 3a-
6e3neuye He TiNbKM MiABULLEHHS BpoOXato, ane
N 3pOCTaHHA AKOCTI MPOAYKTIB.

Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

Man. 68.3. OparmeHT KapTuHU [xoBaHHi CTaHKi
«HaTiopmopT i3 KaByHamu» (61m3bKko 1645-1672 pp.)

Haounum gokasom edexkTuBHOI pobOTH ce-
JIEKITIOHEePiB € 3POCTaHHSA CepelHbOI BPOKAMHOCTL
CLIIbCHKOTOCTIOAAPCHKUX KYJIBTYP Y Pi3HUX Kpai-
Hax mounHaoouu i3 cepeamau XIX cr. (Mman. 68.2).

Jlo mporo uacy TeMIIu HiBUINIEHHSA BpoOsKaii-
HocTi Oyaum HeBeaukuM. IloTiM BOHM Imouaau
gpocraTu. Ajsie HaWOiIbIIME TPUPICT yposKaii-
HOCTi 1A BCiX yKasaHUX KYJbTYP CHOCTEpi-
raBca B 40—60-x porax XX ct. Ile i 6ysno Ha-
crinzkoM «3eJieHOI PeBOJIIOIIii» Ta my:Ke moOpe
3acBiguye ycmixu ceiexiriiimoi po6oTu, IO IIO-
OymoBaHA HA TEXHOJOTiSAX KJIACUUYHOI TeHeTUKH.

Ha nmouarky XXI ¢T. TeMIIu 3pOoCTaHHS BPO-
skafinocti smerHmwuiauca. lle nmos’asaHo 3 TUM,
III0 T€XHOJIOTii, 3aCHOBaHI HA MeTOIaX KJaCHhu-
HOI TeHeTHKMU, NIHINJIN O MeEXK CBOIX MOMKJIM-
BocTeit. lyia pisKoro migBUINIEHHA BPOKAaNHOCTI,
AKOTO BUMarae 30iJbIIIeHHSA HaceJIeHHA IIJIaHe-
TH, MOTPiOHO BUXOAWTKU HA HOBUH TEXHOJOTiU-
HUI piBeHb. ¥ CeJIeKIIii Iie moB’A3aHO 31 BIIpOBa-
MKEeHHAM Cy4YacHHX MOJIEKYJISIPHO-OiosoTiyHMX
TeXHOJIOTi.

CesekIiia 3MiHIOE He TiTBKU KiJbKicHIi, ase
1 AKicHI IOKa3HMKM ogoMalllHeHuX BuAiB. Tak,
YOTHPHUCTA POKiB TOMy icTiBHOI M’SKOTi B Ka-
ByHax OyJo ny:Ke Majo, IMIKipKa B HHUX OyJa
TOBCTOI0, a HaciHua 6araTo (maJ. 68.3). CyuacHi
KaByHHU icTu HabaraTo IpueMHile i 3pyuHiIie
3aBAAKN HATMOJETJUBill mpalli ceJeKIlioHepiB.

e3anMTaHHﬂ Ta 3aBaHHd

1. Aki dakTOopM BNNMBAOTb Ha BPOXKAMHICTb Cinb-
CbKOrocnofapcbkmx Kynbtyp? 2. Yum MoxHa NOACHUTU
36iNblIeHHA BPOXANHOCTI NweHuui y Benwkin bputanii
B cepeauHi XIX cT. (gmue. man. 68.2)? 3. Aki ceneKkuinHi
YCTaHOBM iCHYIOTb Yy BalLOMY PerioHi i cenekuieo AKMUX
KynbTyp BOHW 3aimaloTbcA?
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§ 69. WTyuHnin pobip

0 [omipkynTe

Yum pi3HATbCA M coboto npupoaHuii
i WTyyHnn pobip?

Q 3raganTe

» EBontouis « MpupogHun pobip

o WTyuHnii pobip o ApganTauis

« CepepoBuLle iCHyBaHHs

OcobnmBocTi WTYy4YyHOro fo6opy

IItyunuit 106ip BUKOPUCTOBYE CXOKi 3 mIpu-
pooHUM HOOOpPOM MeXaHisMu, ajie Bce K TaKu
Bim HBOTrO BimpisHaeTwhesa. Iling miero mpupomuEoTro
I000py BimOyBaeThcA agarTaiis 40 KOHKPETHUX
YMOB icHyBaHHS meBHOTO BuAy. IITyunuit mobip
3IilicHIOE ajamTallilo He A0 YMOB iCHYBaHHM,
a IO BUMOT, AKi BHCyBae JIOIMHA B XOIi ce-
JIeKITifiHO1 poboTu.

Pecypcu opranisamMy He € HEeCKiHUEHHUMH.
Tomy, aximo ix 3HauHa uyacTuHa Oyne cHOps-
MOBaHa Ha peaJisalliio BUMOT JIIOOAUHU, OpTra-
HidM OyZe BUMYIIEHHUI MIepepo3momijiaTu ix,
3BasKaouM Ha iHIIL cBoi morpebu. Takum uu-
HOM, Or0o ajamTallis J0 yYMOB CepeJoBUINla, Ha
JKaJIb, HMOTipmIuThCesa. Alle IJd icCHYBaHHSA BUILY
e He KPUTHUYHO, 00 cepemoBUINE iCHyBaHHAI,
HaABHICTh 13Ki, 3axmcT Big XMiKakKiB ToOmio 3a-
Oesmeuye JoauHa. BoHa CTBOpPIOE MOMY OiJIBII

Man. 69.1. KopoTkoHoricTb BiBUi — MyTaLif, NigTp¥MaHa
cenekuioHepamu
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Man. 69.2. KopoBu M'AAICHOI Ta MONOYHOI Nopig MakTb
pi3Hy dopmy Tina i pi3Hi po3mipn BUMeHI

CIIPUATJNBI YMOBU iCHYBaHHS, HiMK y AUKIiH
npupoai. I me IiJIKOM KOMIIEHCY€E IIOTipIIeHHS
TPUCTOCYBAaHHA IO YMOB CEPEIOBUIIA.
Hampukimiazn, BiBIi KOPOTKOHOTOI Ioponu
(maz. 69.1) y mpupogHUX YMOBax He BUKUJIH O,
TOMY IIIO BOHHU HabararTo ripiiie IpHUCTOCOBaHi 10
VMOB icHyBaHHA, Hi’K iHmIi. IX JIeTKO MOKYTb
Ha3OOraHATH XMKAKHM, a IIepecyBaHHS B 3MMO-
BHUX YMOBaX II0 IVIMOOKOMY CHIry AJis HUX O0yJIo O
BEJIMKOIO Tpo0JsieMoio. Ajie B yMOBax IITYyYHO-
TO BUPOIIYBAHHS IIi HEJOJIKH HE € CYTTEBUMU.
Jlroguua i 3axmiae oBelb Bifg XmikakiB, i 3a-
Oesmeuye iM HOpPMAaJIbHi YMOBHU KHUTTSA B3UMKY.
A BiBIi 3 TakMMH HOraMu He MOKYTh IIepe-
cTpuOyBaTH uUepes OTOPOKi, IMO TOJIETIIYE BU-
macaHHA i HarIAA 3a HUMHU. ToMy Taka MyTallis
OyJia migTpuMaHa MITYYHUM J000POM i aKTUBHO
BUKOPUCTOBYBaJach y MpOIleci cesieKIlii oBelb.
Ipurnagom, axuit ue Y. Japsin Bukopuc-
TOBYBaB IJIA iJfocTpallii oOMesKeHOCTi pecypciB
opraHismMy i KoMmeHcaIifiHoi MiHJMBOCTI, €
BUBEIEeHHA KOPiB MOJIOUHMX Ta M’ SICHUX TIOpPiZ
(mas. 69.2). AKIimo xopoBa HAJIEKUTh 40 M’ ACHOL
moponu, y Hei m1o0pe po3BUHEHI M’ a3 i HeBeJu-
Ke BuM’sA. MoJioka BoHa BUpoOJisie Maao. OCHOB-
HaA YacTWHA PeCcypCiB OpraHizMy CIIPAMOBYETLCS
Ha ¢GopMyBaHHS M’ sI30BOI TKAHHUHH. Y KOPOBU
MOJIOYHOI IIOPOAY BUM’ s BeJINKE, i MOJOKA BOHA
BUpPOOJsdge Garato. A M’s30BOI TKaHUHMN B Hel
HabaraTo MeHIe. Y IBOMY BUIIQIKYy pecypcu
opraHiamMy cupsaMoBaHi Ha BUPOOJIEHHS MOJIOKA.
Cxosxa CUTYyallisl CIIOCTEPIraEThesA i B cesiek-
il pocamH. JUKUA IpemoK KYKYPYA3U UYAOBO
PO3MHOKYBaBCA caM i OyB TUIIOBUM IIPeICTaBHU-
KoM 3JakiB (majy. 69.3). Aise 3maTHiCTh 3JaKiB
po3cHUIaTH CBOE HACiHHA He BJAIITOBYBaJa JIiO-



Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

Man. 69.3. [lnkuin npefok KyKypyasu
Ta MOro ofOMalLHEHN HallafoK

nuay. Taxk Oyso BaskkKo 30upaTu Bposkaii. Tomy
CeJIeKIIiliHa poboTa 3AiMCHIOBAJIACh Y HAIPIMKY
OoIlep:KaHHs POCJIUH i3 MiHiMaJILHOIO MOKJIMBiCTIO
CaMOCTIiMHOTO TmOoINMUpeHHA HaciHHa. Hacaigrom
IBOTO € Te, IO CydyacHa KYKypy/[sa B3araji He
MOKe IIOIIMPIOBATH CBOE HAaCiHHA 0e3 JOIOMOTHU
JIOIUHU. Y TPUPOSHUX YMOBaX Ile HAWKpalui
IMIJIAX A0 BUMUPAHHA. Ajle MITYyYHUH J06ip Taky
0CcO0JIMBiCTh aKTHUBHO HiATPUMAaB i 3aKpinuB.

OcHoBHUMU (OpMaMHU MITYUYHOTO T000PY €
MacoBUH Ta iHAMBiZyaabHUHA. BoHM MOXKYTEH 3a-
CTOCOBYBaTMCA AK OKPEeMO OJAWH BiJ OJHOTO, TakK
i pasom, y Komiiekci. Ckopimr 3a Bce, MacoBUiA
Iobip cTajsm 3aCTOCOBYBAaTHU JEI0 PaHiIle, HixK
imguBigyanpHUil. AJe iHguBigyaabHUHA m00ip
TAKOXK MAae€ OysKe IaBHIO icTopiro.

Macosun nobip

MacoBuM Ha3uBalOTL O00ip 0COOMH i3 IIO-
TpiOHMMHU O3HaAKaMu 0e3 ypaxXxyBaHHS O3HAK
b6arbkiB. lle HalmaBHimuii i HalmpocTimui
MeTOJ CeJIeKIil, AKWUI IMTHPOKO 3aCTOCOBYETH-
cs i 3apas, aje mepeBaskKHO B TaJIy3AX CeJeKINii
pocauH i MiKpoopraHismiB. ¥ cejekiiil TBapuH
HOT0 BUKODPHCTOBYIOTH OVKE PiIKO uepes Maiy
KiJIbKicTh HAIMAIKiB y IIMX OpradisMisb.

KiacuuuuM mpUKJIagoM MacoBOTO Bibopy €
Bizbip 3epHa 3a po3MipoM micjasa 300py BpOKalo.

0 KnioyoBga igen

LWTyyHuii pobip € BaXnuBUM iHCTPYMEHTOM ce-
NeKuifnHMX TexHosoriin. BiH 3acTocoByeTbcA B YCix
rany3ax cenekuii i Mae ABi ocHOBHi dopmn —
MacoBui pobip Ta iHAmBigyanbHWM #o6ip. 3a-
CTOCYBaHHA Ti€l UM iHWOI $OpMM BU3HAYAETHCA
notpe6amu cenekuinHoro npouecy i 3aBgaHHAMN,
AKi 6yNnn nocTaBneHi.

Man. 69.4. Big6ip noTtpibHux wramis y cenekuii
MiKpOOpraHi3mis

daKTHUUHO caMe TaK BimOyBajiacsa ceseKIlis mep-
X OJOMAIITHEHUX 3JIaKiB. 3epHO BCHOI'O BPO-
JKaro 30upayiu pasoM 0e3 BUSHAUCHHS HAJIEIKHOCTL
JIO IEBHOI POCJIWHY i TOTiM HOT0 IIPOCTO PO3TOMi-
JIAIM 3a po3MipoM. ¥ TaKoMy pasi He BpaxoBYyBa-
Jacs Mogudikamiina MiHJINBICTE i JJIS OTpUMaH-
Hs TOTPiOHOrO eeKTy Tpebda OyJio 3miliCHIOBATHA
BimOip mysKe MOBro — coOTHiI i Tmcaui poxis.

lHonBioyanbHUM fobip

IaguBinyansHUM Ha3WBalOTh A06GIp 0COOUH
i3 moTpiOHMMU O3HAKaMM 3 YpaXyBaHHAM O3HAK
6aTbKiB. ¥ cesekIlii TBapumH IO IILOTO IIe MO-
IaloTh i cKJIamaHHs pomoBoxiB. lleit meron sa-
CTOCOBYETBLCS B YCiX rajys3sax CeJeKIIii.

BinbmricTs cyuacHux mopix TBapuH i cop-
TiB DPOCJVH CTBODEHi caMe 3 BUKOPUCTAHHAM
IIBOTO METOHAY, X0Ua B CeJIeKI[ii pPOCJIMH YacTo
BUKOPHCTOBYIOTH KOMOiHAaIii imgmBimyaibHOTrO
i macoBoro m0O6ODY.

IITupoko KoMOiHYyIOTH MacoBuii Ta iHAUBI-
IyaJlbHUNA mobip i B cesekiii MiKpoopramismis.
3asBuuail K0JOHII MiKpoopraHiamMis MacoBo 00-
pOOJIAIOTH IEBHUM YMHOM, a TIOTiM IIepeciBaioTh
MiKpooprauisMu Ha iHIII cepegoBUIa, HA AKUX
KOJKHA KJITMHA po3TallloBaHa OKpeMO Binm iH-
mux. Ilicaa meBHOTO mepiofy POCTYy AUBIATH-
cA Ha pe3yJabTaT i BigOMparoTh A MOAabIIOol
poboTu BiKe OKpeMi KOJIOHiI, AKi € HamagKamu
onpHiel KiiTuHM (Masu. 69.4).

3anuTaHHA Ta 3aBOaHHSA

1. Aki dakTopu, Kpim gobopy, BNIMBAOTL Ha Op-
raHiaMm B XOAi cenekuii WO [O HMX 3aCTOCOBYIOTb?
2. Ha npuknagi 3gvuyaBinux TBapuvH YOPHOOUIIbCbKOI
30HM NpoaHanisynTe, O AKUX HACNigKiB NPU3BOAMWTb
NPUINUHEHHA WTYy4YHOro fobopy.
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§ 70. Metogu cenekuii

0 [omipkymnTe

Yomy poci icHye notpeba y BuBefAeHHi
HOBUX COPTIB POCAVH i Mopif TBapuH,
X0Ya iCHy€e BenvKe iX Pi3HOMaHITTA?

é 3raganTe

e 3akoHn MeHpensa » CxpeLyyBaHHA

« l6puponoriyHnin aHanis « Bigbip

PisHOMaHITTA meToAiB cenekuil

Mertonu cenekIrii pociawH, TBapuUH i MiKpo-
OpraHi3MiB AOCTAaTHBO Pi3HOMAaHiTHi. Ajle BUKO-
PHCTOBYIOTHCS BOHU 3 ypaxXyBaHHAM 0OCOOJIMBOC-
Teil Giosorii KoykHOI 3 rpyn. TomMy TexHOJOrL
CeJIEKI[ITHUX MTOCIiI:KeHb IJIs POCINH, TBApPUH
i MikpooprauismiB fermio pisHATHCSI MisK €000IO.
MeTtonu ceseKIii MOKHA HOALINTHU HA KJIACHUUHI
MeTOAW i MeToAM 3 BUKOPUCTAHHAM CYYacCHUX
b6iorexmoJoriti. Ciaix sasHAUNTH, M0 KJIACWUYHI
MEeTOAM B CydYacHi¥l cejekirii i chboromui mpomo-
B)KYIOTHb IIMPOKO BUKOPHCTOBYBATHU.

MeTOﬂVI 3 BUKOPUCTAHHAM Cy4YaCHUX

6ioTexHonorin

OpuuM i3 HafibiIbII MEePCIEeKTUBHUX Cydac-
HUX METOHiB CeJeKI[ii POCJMH € MeTOoH IINBUJI-
KOT0 MIKPOKJLOHAJLbHOZ0 PO3MHONMeHHA. Bin

MOJIATaE€ y BUPOIIYBaHHI KYJbTYPH KJITHH Ha
TMOXKMWBHUX CEPEeNOBUINAX 3 METOI0 OTPUMAaHHSA
BeJINKOl KiJBKOCTI IIOCamZKOBOTO MaTepialy 3a
KOPOTKUI dYac.

TosoBHUME mTepeBaraMu MeTOAY € PicT mpo-
TATOM YChOTO POKY (He3ase:KHO BiJ 30BHINIHIX
YMOB), He3HAUYHA IIJIOIIA JIJIsI BUPOIYBAHHSA Be-
JUKOI KIJIBKOCTiI POCINH, MOXKJIUBICTH PO3SMHO-
JKYBaTH POCJIUHU, AKiI y OPUPOSHUX yMOBax He
3IaTHi 10 BereTaTMBHOTO PO3MHOKeHHA. Kpim
TOTO, BiH 03BOJIifA€ y0OeameumTH IiHHI ceeK-
mifiui Jgimii Big sapaskeHnusa Bipycamu, 60 B pasi
PO3MHOKEHHS iHITMMU MEeTOAaMHU Bipycu Iepe-
IaloThCs HaIlagKaM.

IIle omuu gy’Ke IePCIIEKTUBHUN METOM, AKUHI
AKTHBHO BUKOPHCTOBYETHCA,— II€ OTPUMAaHHSI
ribpugom (KJIiTUH, AKi YTBOPIOIOTHLCSA B PE3yJib-
TaTi 3JIUTTA KJITHUH PisHUX opraHismiB). Bixm Bu-
KOPHUCTOBYETHCA B rajysi 6ioTexmHoJiorii mig dac
CTBOPEHHS BUCOKOE(YEKTUBHUX JIiHIA KIITUH I
BUPOOHUIITBA IiHHMX JiKapChbKHUX IIpemaparib.

3a DOomoOMOTroOI0 TiOpMIOM MOKHA OTPUMA-
TH aHTUTiJIa HEOoOXiZHOTro THUOY B HeoOMeKe-
HUX KiJTbKOCTAX. BOHU CTBOPIOIOTBHCA IIJIIXOM
3JIUTTS JeHKOoIUTIiB i pakoBux KiaitTuH. I'i6Gpu-
momu ob’egHanmu B co0i 3maTHiCTH JiMdoruTy
yTBOpIOBATH HeOoOXifmHi aHTHTiNA (OgHOTO THUITY,
Tak 3BaHi MOHOKJIOHAJIbHI aHTUTiJA) i 34aTHICTD
OYXJUHHUX KJIITUH 0e3KiHeYHO MOBrO PO3MHO-
JKYBaTHCh HA IITYYHUX CEPEJOBUINAX.

KnacuuHi metogu cenekuii opraHiamis

MeTtopn ceneririi

Bin6ip Bin6ip ocobun i3 moTpi6HUMU O3HAKaAMU

CTBOpPEHHS YMCTUX JiHIil

TeHiB

Tiopugusarisa

CyrHicTs MeTOxy

BuBenennsa roMo3uroTHIX 0CoOOMH 3 OfHA-
KOBUM I'€HOTHUIIOM 32 BEJIMKOIO KiJIbKiCTIO

CxpelllyBaHHs OCOOMH i3 pisHMMU IeHOTH-

Jle 3acTOCOBYETHCSI
B ycix ranysax cenexiii

V¥ cenekriii pocauH i TBapuH.
¥ npoxapioris yci sinii yncri,
060 BOHU € ramjioizjaMu

B ycix ramysax ceneriii

mamu, AKi € mpeJcTaBHUKAMU OJHOI'0 BULY

Bignamena riopuausairis
MU PiBHUX BUAIB

Cropinaene cxpernyBaudsa | CxpelyBaHHA 0COOMH ofHiel mopoau abo

(iHOpuAMHT) HaBiTb OmHiel poguHN

HecnopigHeHne cxpernty-
BaHHA (AyTOPUIWHT)
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CxpellyBaluHs OCOOMH PisHUX IIOPiL

CxpelyBauHs 0COOMH, AKi € IpeacTaBHUKA- | IlepeBalkHO B CeJIeKI[il poCauH.

Y TBapuH 6iybIIa YacTUHA TAKUX
Tri6puaiB € HEILIiHOIO

V¥ cenekirii TBapuH

V¥ cenekirii TBapuH



LLlo Take reteposuc

IIle 3maBHa JIOaM MMOMITHJIN ONHY I[IKaBY 3a-
KOHOMipHicTh. SIKIIO cxpemnryBaTu pisHi mopoau
TBapUH ab0 COPTH POCIUH, TO MOYKHA OTPUMA-
T HaIaAKiB, AKi 6 mepeBepIIyBaju 000X CBOIX
0aThKiB 3a MeBHMMMU O3HaKaMu. AJie TpuBaJIUi
yac Taki pesyJibTaTu He BAABAJIOCA IIepe0adynT,
00 imkoJiz edeKT crocTepirased, a iHKOIM — Hi.

Curyariito BIajgocsa 3pyIIuTA 3 MiCIA TiTbKU
3 IMOYaTKOM HAYKOBOI opraHisaIlii ceJeKIifiHOro
nporecy. Came Togi i 0yJio JoBeneHO, 10 IIepIle
TIOKOJIiHHA TiOpUIiB, OIep:KaHUX y Pe3yJabTaTi
HECIIOPiJHEHOTO CXpeIyBaHHA, Ma€ HUBKY ITiH-
HUX TOKa3HUKiB, 3a SKUMU BOHO 3HAUHO IIepe-
Bepirye o060x cBoixX 6aTbkiB. Takum moxasHU-
KaMu OyJM JKHUTTE3NATHICTH, IPONYKTHUBHICTD,
pict, crifikicTh 40 3aXBOpPHOBaHB TOIO. Jlia
onucy IbOro eexkTy aMepUKaHCBKUU T'eHEeTUK
T'. IlTenn 1914 poKy 3ampoIIOHYBaB TEPMiH rere-
posuc. I['o10BHOIO 0COGJIMBICTIO TE€TEPO3UCY OYJIO
Te, 110 Horo edeKT OYB HAWCUJILHIININM TiJILKHU B
IepIIOMY IIOKOJIiHHI. ¥ HACTYIIHUX ITOKOJJIHHAX
rioOpuziiB BiH IMOCTYIOBO 3MEHIITyBaBCAH.

VY pocauH pPO3Pi3HAIOTH TPU OCHOBHI THIHN
TeTepo3unCcy BiAMOBIHO MO0 TUX ITOKA3HUKIB, AKi
MPOABJAIOTHLCA B IEBHOTO ribpuaa HaibijabIme:
PEenpoAYKTUBHUI, COMAaTUUHUNA Ta afallTUBHUMA.
PenpodykmugHuil TeTepo3uc TMPOABIIETHCA
Y BUTJIALL IIiABUINEHOTO BUPOOHUIITBA HACiHHA
i 30inpIIenHsa BposkaliHocTi. Pocauau i3 coma-
MUYHUM TETEePO3UCOM MAIOTh 3HAYHO OiJbIIry
BereTaTUBHY Macy Ta OijbIri JiHifiHI posmipu.
Adanmusenuil rerepos3uc 30iJbIIIye CTiHKicTh
POCJIMH OO0 Ail HecnpuATJINBUX (haKTOPiB cepeno-
Bumia (AK pismunmx, TaK i OGiogoriuHMX).

[eHeTMYHI OCHOBM reTepo3suncy

A mosicHeHHA ABUINA TeTepo3ucy O0yJio
3aIlIpOIIOHOBAHO MBI OCHOBHiI rimoresu, AKi,
IO peui, He BUKJOUAIU onHa omHy. llepima
3 HUX — czinome3a OdominysanHs. OcHOBHa ii
imes — OJIOKyBaHHSA il pelleCUBHUX aJIesiB re-
HiB, AKi COPUYMHIOIOTh HECUPUATINBUN eeEKT,

0 Kniouosa iges

CyvacHa cenekuisi BUKOPUCTOBYE AK TPagULiviHi,
TaK | HOBITHIi MeToan i TexHonorii. BoHn no3Bo-
nATb eGEeKTUBHO BUPILLYBATK 3aBAAHHA cenekuii
i CyTTEBO MPUCKOPIOIOTb BUBEAEHHA HOBMX GOpM
opraHi3miB. OgHUM 3 epeKTUBHUX METOLIB Cenek-
Lii € 3acTocyBaHHA edeKTy retepo3uncy.
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JOMiHAHTHUMU aJeJAMH IbOTO K TeHa. l'imo-
Te3a I'PyHTyBajlacd Ha TOMY, IO Y ABOX 06aThb-
KiBCBKUX JIIHiAX y CTaHi rOMO3SUIOTH 3a pelle-
CUBHUM aJjiejieM OyIayTh mepebyBaTu pisHi reHu.
I micaa cxpemnryBauHsa OiMBIICTH TEHIB MaTHUMe
X0Y OZMH NOMIHAHTHHH ajiejb, AKUI He JacThb
MIPOSIBUTHCA HETaTUBHOMY BILJIMBY PEIeCUBHO-
ro amend. Ila rimoresa mo0pe mOsICHIOBaJa TOM
daxkT, 1110 e(peKT reTepo3nCcy MOUYMHAB PiZKO 3HU-
JKYBaTHUCS BiKe Yy APYromMy IOKOJiHHI ribpumis
i yepes3 KiJnbKa NOKOJIIHb 3HUKAB y3arasi.

Hpyroo Oyna cinome3a nepesazu. Bona
CTBEPAKYyBaJjia, IO IepeBary reTepo3uCHUM Ti-
OpumaM AalOTh YHIKaJIbHI KOMOiHAIil JOMiHaHT-
HUX i pellecUBHUX aJjejeil, I0 YyTBOPIOBAJIUCA
AK pe3yJabTaT Takoro cxpemtyBaHHs. [[a rimo-
Te3a TeXX aJleKBAaTHO IIOACHIOBajJia 3MEHIIIEHHSA
e(eKTy TreTepos3ucy B HACTYIHHUX HOKOJiHHIX
riopumis.

TpuBaai mocrimKeHHA BUABUJIUN OEAKY IIe-
peBary rimoresu moMiHyBaHHsa. Aje i rimoresa
ImepeBaru OTpUMAajia KiJbKa eKCIepHMeHTAaJb-
HUX IIiATBEepPI:KeHb Ha CBOIO KOpPUCTh. A BiKe
y XXI cr. 3’aBuaucsa AaHi, IO CBiAYMJIM IIPO
3HAYHUN BHECOK Yy Ile SBUIINE eHireHeTUYHUX
MexaHi3MiB.

MpaKTUHe 3HaYEHHs reTepo3uncy

fBuitie rereposucy ITHPOKO BUKOPHUCTOBY-
€THCA B CLIBCHKOTOCIONAPCHKiH mpakTuiii. Yoro
3aCTOCOBYIOTH TiJi Yac BUPOINYBAHHA 3€PHOBUX
i oBoueBUX KyJbTyp. Maii:ke Bca KYKypylnsa,
AKY 3apas3 BUPOIIYIOTH Y CBiTi, € reTepo3nuCcHOIO.
Ti6pugHoro € i 3HAaUHAa YacTUHA PUCY, AKUI BU-
poinyiots y Kurai Tta Immii.

BukopucroByooTs ABUIE TeTEePO3UCY
i y TBapuHHHIITBI. BOHO mae rapuuii edexT
OJaA OedAKuX TiOpuAiB BeJMKOI poraToi Xymoom
i cBuHell. 3aCTOCOBYIOTH T'€TEPO3UCHI Tidpuam
i ma mraxodepmax [IJsA OTPUMAHHA TiOPUAiB
Kypeii. Hemqogasuo OyJio 3aificHeHO I[iKaBe [I0-
cIaimsKeHHsa ribpumgiB cobax, y IpoIeci sIKoro
0yJI0 BCTAHOBJICHO, IO TiOpUAHI mopoau cobax
JKUBYTH ¥ cepegHboMy Ha 1,2 poku ToBIIe, HilK
YKUCTi MOPOAH.

3anuTaHHA Ta 3aBAaHHsA

1. Aki nepeBarn moxe HafaTn B ceneKkuinHoMy npo-
Leci BigganeHa ribpuamnsauia? 2. 3anponoHyiite nosc-
HEHHSA, YOMy enireHeTNYHi MexaHi3mMy CyTTEBO BrJIMBa-
I0Tb Ha ABWLLE reTepo3ncy.
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 71. CxpeluyBaHHA Ta po3BeAeHHA

0 [omipkymnTe

AKi meToaM PobOTU HauacTile BUKOPUCTOBYHOTbCA
B cenekuii? Yomy came im HagaloTb nepesary?

Q 3raganTe

» [eHeTnKa e leH

» baTbKiBCbKe MOKONIHHA * 3aKoHN MeHpens

[i6pnaonoriyHnMn aHanis Ta OCHOBHI TUMK
CXpeLlyBaHb

l'iopumosoriuamii aHa i3 — Ie JOCTiKeH-
HS XapakKTepy ycIaJKyBaHHsA O3HAK 3a [OIIO-
MOTOI0 CHCTEMH CXpellyBaHb. JIOT0 OCHOBOIO
€ ridpuamsaliisg, gxKa IIOJArae y CXpelyBaHHi
opraHiamiB, AKi pi3HATBCA MiXK c000I0 3a Of-
Hiero UM KijJbKOMAa CIaIKOBHMMU o3Haramu. Ha-
OpUKJaL, 3a 3ab0apBJIeHHAM HaciHUH, ()opMOIO
KpUJ, TOBXKMHOIO Hir Tommo. Hammankis, omep-
JKAHUX BiJ TaKOro CXpeIyBaHHS, HA3UBAIOTh
ribpugamu.

JJia 3pificHeHHA OOCJiNiB i3 reHETUKM U ce-
JeKIii 3AiMCHIOITHL CXPeIyBaHHS OPraHi3MiB
i gocaimkyroTh O0aThbKiBChKi opramismm Ta op-
raHi3sMu IepIIoro, APYroro i HACTYIHUX IIOKO-

MpAme cxpellyBaHHA
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Ob6epHeHe cxpellyBaHHA

JiHb. 3aJIesKHO Bif KijgbKoCTi reHiB, aKi amaui-
3YIOTh, PO3Pi3HAIOTH MOHO2iOpudHe (OAUH TeH),
OJuzibpudne (mBa TeHU) i noaiziopudne (6ararto
TeHiB) CXpelryBaHHS.

Ilix uyac BUBYEeHHS YyCIaAKyBaHHA, 3Ye-
ILJIEHOTO B3i CTATTIO, YacTO BUKOPUCTOBYIOTH
peunnpokHi cxpemryBanus. lle nBa ogHOUAacHi
cxpelfyBaHHA (IIpsAMe Ta oO0OepHEHe), y SAKUX
O03HAKy, IO BUBYAETHCA, MAIOTh ab0 TiJIbKU
camili (y mpAMOMY CXpeIllyBaHHi), ab0 TilIbKu
caMKu (B 00epHEHOMY).

KracrnyruM BunagKoM 3aCTOCYBaHHSA PeIu-
MIPOKHUX CXPEIyBaHb € MOCIiI:KeHHA ycIas-
KYBaHHA KOJbOPYy oduelr y paposodinm. Ien,
AKWUN BU3HA4Yae B Hel Kouip ouell (3a3Bmuait
BiH UYepBOHWII, IIe AJOMiHAHTHAa O3HaKa), PO3-
ramoBanuil y X-xpomocomi. IcHye perecuBHU
aJiesib I[LOT'O T'eHa, AKUIM BU3HAUAE OiJINI KOJIip
oueir (mau. 71.1).

ITlig wac cxpelryBaHHA TOMOBUTOTHUX 3a
Ii€e0 03HAKOI CaMOK i3 UepBOHMMHU i caMmIiiB
iz 6isimMu oumMa Bcei IXHi Hamagxky Maau dep-
BOHi oui. AmKe caMKM HaIIaAKiB oTpuMaaun
OIHY XPOMOCOMY 3 OOMiHAHTHUM aJjiejieM Bin
MaTepi, a B caMIliB I XpoMOCOMa MorJja 0yTu
TiIBKM MAaTEepPHUHCLKOIO. Y 00epHeHOMY Bapi-
aHTi cxpelyBaHHA (caMKu 3 OijmMmu, a camiri
3 YepBOHMMM OUYMMAa) pes3yabTaTu Oyam iHmi.

Fi6puan (F)

Batbku (P)
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VYci camMku HamaakiB Majau 4epBOHHU Ooui (omgHA
XpoMoOCOMa 3 AOMiHAHTHUM ajiejieM OTPUMaHa
Big O6aThKa), a Bci camIli Masu 6ini oui (exmHa
XpoMOCOMa 3 PEIleCUBHUM aJjiejieM OTpuMaHa
Bi marepi).

AHanisyloue cxpeLlyBaHHA

¥ xozni gociimsxeHb YacTO 3iMCHIOIOTH TaK
3BaHi aHaJidyI0Ui cxpeIlryBaHHA. AHaxi3yrwoue
cXpeunlyBaHHS — IIe CXPellyBaHHA OCOOWHU,
110 MAa€ HeBigoMuii MeHOTHUI, 3 OCOOMHOIO, I'O-
MOBUTOTHOIO 3a PEIeCUBHUMM aJIeJIIMU BCiX J0-
caimkyBaHUX reHiB (maja. 71.2). 3ajgexHo Bin
TOTO, AKWUN OyZe OTPUMAHO DPEe3YyJbTAT Cepes
ribpuaiB mepiIoro MOKOJIiHHA, MOKHA Ai3HATHU-
cdA, AKUY TeHOTHUII MaJia BUXiTHA JOCTiIKyBaHA
ocobuHa.

IlypoypHi mearocTKu — AOMiHAHTHA O3HA-
Ka, SKa BU3HAUAEThCA JOMiHAHTHUM aJjiejieM —
P. Bini meniocTKu — pellecuBHA O3HAKA, AKa

BU3HAUYAETHCS PEIeCUBHUM ajejeM — p. SIKIo
pociInHa, AKY MU JOCIiIMKYEMO, Ma€ IypIIyp-
Hi IIeJI0OCTKU, TO B Hel MoKe OyTH nBa pisHI
FeHOTHUNN, AKi 3a0e3IeUyoTh TAKUHA (PeHOTHII:
PP i Pp. SKmio Mu CXpecTMMO ITI0 POCIUHY
3 POCJMWHOI0, AKa Mae 0ini mearocTku (BoHA
MOJKe MAaTH TiJIbKMW Te€HOTUII PpP), TO Pe3yJbTaT
cXpelllyBaHHs OyJe 3ajiesKaTu TiJIbKHU Bifg ii re-
"HOTHUITy. SIKIITO0 BoHA Mae remorun PP, To Bci Ha-
OIaJlKM BiJ cXpellyBaHHA MaTUMYThb I'€eHOTUIIU
Pp i mypnypHi memtocTku. A AKImMo il reHOTHUI
Pp, To moJsioBWHA HAUIAJKiB MaTMMe OypPITypHi
(remotun Pp), a mosioBuHA — 6iyi (reHOTHT pP)
TIeJIOCTKHU.

Po3BegeHHA TBapWH

Y TBapMHHUIITBi, 3aJ€XKHO BiJ MeTH, BUKO-
PHCTOBYIOTH TaKi OCHOBHI MeTOAU PO3BEAEHHHA:
YHUCTOIOPOJHE, CXPENIyBaHHS Ta Tridpmamsariis
(BHYTPIITHBOBUIOBA Ta Mi’KBUIOBA).

YQucmonopodne po3gedeHHs BUKOPUCTOBY-
€ThCA AJA MiATPUMAaHHSA YMCTOTU HMOPOIU, i IS
oro 3AifiCHEHHSA CTBOPIOIOTH ITapy TBApWH, AKi
HaJIeKaTh OO OXHiel mopomu.

0 KnioyoBga igen

CxpellyBaHHA € OOHUM i3 Habinbl NOWMPEHNX
MeTOAiB FeHeTUYHUX AOCNigXeHb i cenekuinHoi
po60oTn. BOHO MOXe 34iiCHIOBATUCA B PI3HUX KOM-
6iHaLjiAx 3anexHo Bif noctaBneHoi metu. Mi6puan,
AKi YyTBOPIOKOTbCA B pe3ynbTaTi CXpeLlyBaHHSA, He
3aBXAW 3[4aTHI PO3MHOXKYBaTUCA.

Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

Cuig BigsHaumTH, IO TPHBAJE YMNCTOIIO-
poAHe cXpellyBaHHA MOKe OyTH PU3UMKOBAHUM
I icHyBaHHA mopoau. SAKINO KiJIbKicTh 0cOOMH
IIOPOAM € HEeBeJWKOI0, TO BHHHKAae mpobJema
CIIOPiAHEHUX CXPeIyBaHb i IPOABY CIaIKOBUX
3aXBOpPIOBaHb. TaK0OK PUBUK MOKE 3pOCTaTu
B pasi pisKOro 3HMKEHHS YNCEJLHOCTI IIOpoau
i BuKopucTaHHA IJs Iii BiZHOBJIEHHS OCOOUH
i3 axoiochk Bamoro. Tak, HAIpPUKJIAL, CTAJIOCS
3 IIOpOJOI0 HiMellbKa BiBuapka Imicaa [pyroi
ceiToBoi Bittmm. Ilig uac OofoBUX Iiii BenmKa
KiZbKicTh cobak Iiel mopomu saruHyJia, a micisd
Bitium B PagsaHcoxomy Coro3i aKTHMBHO BHKO-
PHCTOBYBaJIU AJA BiTHOBJIEHHSA MOPOAU KOOess,
AKWH BUABUBCA (AK 3’sdCyBaju IIi3HiIne) Hociem
KiTbKOX TeHeTHUUYHUX Ae(eKTiB.

Cxpewy6anHs BUKOPUCTOBYETHCA JJIA TOEL-
HaHHSA B HAIIQJAKiB IMiHHUX SKOCTeN BiJl pisHUX
6aTbKiB. [ IbOTO CTBOPIOIOTH MApW 3 TBAPUH
OJHOTO BUAY, ajie pisHuMX mopix. Yci cyuacHi
IIOPOJAY CiTbCHKOTOCIIOAAPCHKUX TBapUH OyJ0
BUBEJIEHO caMe MEeTOJOM CXPeIlyBaHHA.

Tiopudusauyis € HalcKIaAHIINIUM i3 BUIIB
pos3BeneHHs. A 3mgificHeHHA MisKBUIOBOI Ti-
opuausalii mapu 6aTbKiB IMigOMPAaIOTh i3 TBApUH
pisHUX BUAIB. ¥ pesyJbTaTi He 3aBKAU YTBO-
PIOIOTLCS Tibpuau, IO 34ATHI 10 POSMHOMKEHH,
ajle Ile 1 He 3aBKIM MawTb Ha Meri. Kia-
CUYHHUM IIPUKJIAJOM Tidpuamsallii € orpuMaHHa
MYJIiB Bil cxpelyBaHHA KOOWJ i3 Bic/IIOKaMmmu.
Mynnm we 3maTHI 1O PO3MHOMKEHHSA, ajie Oy:Ke
3pYYHi /I BUKOPUCTAHHSA B CiJIBCBKOMY TOC-
OapCTBi.

Tiopumusarmia KoHell Ta BiC/IIOKIB € TaKOXK
TapHUM IIPUKJIAIOM BigMiHHOCTel, AKi BUHU-
KaloTh Yy BUIAAKY PEIIUIPOKHUX CXPEIyBaHb.
Mya e ribpugom Bicaroka i Kobmaum, a riopupn
KOHSA 1 caMKU Bicaioka Mae HasBY OCJIIOK. Mya
mae Oinpmi poamipu. IIna HBOro xapakTepHi
0isbIlla BUTPUBAJICTHL Ta CHJIA, Hi¥K B OCJIIOKA.
Ile mo:xe OyTu IMOB’A3aHO 3 YMOBAMU PO3BUTKY
saponka. Opramism KoOuam MmMae OinbIIuii pos-
Mip i MosKe 3abe3meunTH 3apPOAKY KpAallli yMOBHU
po3BUTKY. Uepes Te 110 Myau OiibIi i cHIBHI-
i, Hi’K OCJIOKM, 1X PO3BOIAATL YaCTiIle.

3anuTaHHA Ta 3aBAaHHA

1. flkum 6yge pesynbTaT aHani3yluux cxpeuy-
BaHb i3 retepo3urotamu a) AaBb; 6) aaBb; B) AaBBCc;
r) AaBbCc? 2. Cknapitb cxemy 6yab-AKoro Tpuribpua-
HOTO CXpelLLyBaHHS.
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 72. Cenekuia pocnuH

0 [TomipkymnTe

Konu niogctBo noyano nepexoautn A0 CilbCbKOro
rocrnofapcTea M ocinoro cnocody Xutta? Y Axkux
perioHax i konw BigbyBaBcA uLen npouec?

Q 3raganTe

o Copt

o LWLTyyHuii pobip
 3emnepobcTBO

« Cinbcbkorocnogapcbki KynbTypu

ABuLLe rOMONOriYHUX PAAIB CNAagKOBOI
MIHNINBOCTI

Ha mouarky XX crt. M. I. BaBuioB mo-
CJiI’KyBaB MIiHJIMBICTHL O3HAK y KiJBKOX POXiB
3JaKiB. BiH 3BepHYB yBary Ha Te, 1[0 y IIpen-
CTaBHUKIB PiBHMX POAIiB MiHJIMBICTH O3HAK Bij-
O0yBa€eThCA CXOKUM UMHOM. SIKITIO B OZHOMY pOi
€ KapJauKoBi ¢opmMu abo popMHU 3 HOBTOIO OCTIO,
TO IIi K BapiaHTu MOKHa OyJe BUSBUTH i B iH-
mux poxax. Takmx osHak OyJyio 6araTo, i BoHU
YTBOPIOBAJIU I[iJIi TOCTiZOBHOCTI TOTOXKHUX Ba-
pianTiB MiHJIMBOCTI.

Biacue, came 1e ABuIle Ha TOUM dYac OyJo
BKe Bimomo. Horo, Hampuiiajg, OINCYBaB
y cBoiii po6ori me Y. [lapBiu, mocmyiaioumuch
Ha OiIbIN paHHI JOCHiKEeHHSA iHIINX YUYeHUX.
Aune M. 1. BaBunos ymepiie cpopMyJIroBaB HOTo
Y BUIJISAAI OKPEMOTO 3aKOHY T'OMOJIOTiUHUX Psi-
JiB MiHJIMBOCTI i1 JaB reHeTUUHE MOSCHEHHS IThO-
My aBuily. PopmysaoBaHHA 3aKOHY € TaKUM:
«I'eHeTnuyHO GJM3BbKI poAu i BUAM MAaIOTh CXOXKi
pAnu cIagKoBoi MimamBocTi. 3HaOUM, AKi icHy-
OTh (hopMU B OJHOTO BUAY, MOYKHA TIepe0aunTr
icHyBaHHA TaKMUX caMuxX (opM y iHINIUX, CIIO-
pimHeHMX i3 HUM, BUIIB i poAaiB».

Bim yBakaB, 1[0 HasBHiCTbL TaKuUX pPAIIB
MiHJIMBOCTi y CIOPiIHEHMX POOIB € HaCJigKoM
iXHBOTO IIOXOMIKEHHA BiJ CHiIBHOTO IIpexkKa.
Ileit nmpenok mepenaB CBOIM HAaIlagKaM AYiKe
CXO0Ki Habopu TeHiB, KOKHHUHU i3 SKUX MOKe
3MiHIOBATHCA TiJIbKM B IEeBHUX MeKax. Tomy
MiHJIMBICThP Yy CHOPiZHEHMX CHCTEMATHUYHUX
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TPYII € CXO0yKoi0. I umM Oinbllle cropigHeHicTsh,
TUM OiJIbIIIe CXOMKi PAAM MiHJIMBOCTI.

HasapricTs Takoi sakomomipuocti M. I. Ba-
BUJIOB 3aIIPOIIOHYBAaB BUKOPUCTOBYBATU B IIPAK-
TUYHiN poOOTi cesexitioHepiB. 3HaouM, AKi Ba-
piaHTH TpamIAThCA y OJU3BKUX POIiB, MOKHA
OyJio IlijlecIpAMOBAHO MIYKATH MOTPiOHI hopmu
VY BUAY, 3 AKUM 3ifiICHIOBAJIN CEJIEKIIifHY po0oTy.

3HaHHA IIHOIO 3aKOHY HOMY BAAJIOCSA BU-
KOPMCTATH AJIA aHAJi3y IPOIleciB ogoMaITHeHH S
KYJbTYPHUX POCJWH i BCTAHOBJEHHS I[EHTPiB
IXHBOTO HMOXOMKEHHH.

OcHOBHI HanpAMK cenekuii pOCInH

CejekIiia pocynH BimOyBaeThbCcs 3a OaraThb-
Ma HaOopsaMaM#K 3aJie’KHO Big Toro, fAK BHUKO-
PUCTOBYETHCSA Ta UM iHINA KYJbTypa. Bimmosiz-
HO, HAIPSAMHU CeJIeKITil AJIA IIIMeHUIll, KapTOILIi
abo sa0ayHi OyayTh pisHHTHCS. AJle € U IeBHI
CIiJIbHI pucu cejeKIiiHMX poOiT i3 pisHHUMU
poCIuHAMU.

Jo OCHOBHUX HANPAMIB cejeKIlii OinbIrocTi
KYJbTYP MOXKHA BifHECTHW TaKi:

* MiABUITIEHHA BPOKANHOCTI;

* 3MiHa TPUBAJIOCTi BereTaiifHOro Imepioxy
abo #oro 4acTUH;

- crifikicTh g0 abioTuuHHX (paKTOpPiB cepe-
IOBUIIA;

* CTilIKiCcTh IO 3aXBOPIOBaHb i INMKiTHUKIiB;

* AKiCTh IPOAYKILii;

* TeXHOJIOTiUHIiCTB.

ITidsuuwienHs epoxcaiiHocmi Bech uac 0yJo
OJHHMM i3 TOJIOBHUX 3aBIaHb cejieKIlii. Bu Bxxe
HO3HAMOMUJINCA 3 pes3yJjbTaTaMM Iliei poboTu
IS KiTbKOX KyabTyp (auB. § 68). 3mina Tpua-
JIocTi BererarlifiHoro mepiogy abo #1oro 4yacTuH €
Ba’KJMBOIO aJaIITAIli€l0 JJIsT BUPOIIYBAHHSA pPOC-
JVUHU B IEBHOMY perioHi. ¥ pasi sMiHmM muporu
BUPOIIYBAaHHSA Ta KJIIMaTUYHOI 30HU Ie#l ITOKa3-
HUK € BUPIMIAJbHUM OJIA YCHiXy B iHTPOAYKITii
KYJbTYPHU Ha HOBi#l TepuTOpii.

Cmiiikicms 0o abiomudHux gaxmopié cra-
Jla TIPUYMHOI0 TOIMUPEHHA KapJUKOBUX (HopM
snakiB. Taxka osHaka, AK yKOpoueHe cTe0JIO, I0-
3BoJIsAIa IM OYTH CTIHKMMM [0 HOJISATAHHS ITicJIs
IOINy i cyTTeBO 30iJbITyBaJja IIIAHCH Ha XOPO-
MR yposKal y MiCIfX i3 BOJOTMM KJIiMaTOM.



Cmiiltkicmb 00 3ax80pH0BaAHbL i WKIOHUKIE
TeXX € HeoOXiTHOI0 CKJAamoBOIO ceJieKI[ii, 0o Ii
OioTumuHi (aKTOpuU BTaTHI JIETKO BHUIIYBATU
3HAYHY YACTUHY BPOXKAI. Xo04ya B JAEAKUX BU-
magKax OiJIbIII MPOCTUM i eKOHOMIUHO BUTITZHUM
crmocoboM 30eperKeHHs BPOXKAI0 3aJIUIIA€ThCS
00poOKa pocamH (QyHrimumamMu abo iHCeKTHIIU-
mamu. Ajle os iHMINX MIKIZHUKIB Ta 3aXBOPIO-
BaHb CeJIeKIlis Ha CTiliKicTh OyJa IiJIKOM YCIHiIlI-
Howo. Tak, ribpuamsaiiis eBpomelicbKUX COPTiB
BUHOTPAZY 3 aMEePUKAHChKUMMU JO3BOJINJIA CTBO-
putu cTifiki g0 (isoxcepm copTu i BpATyBasa
eBpomelicbhKke BMHOPOOCTBO IIifi yac MacoBOTO
MOIIIUPEHHS ITHOr0 IIKiZHUKA.

Axicmv npodykuyii, M0 OTPUMYBaJHU Bifx
KYJBTYPHUX POCJMH B yci yacu, Oyjga OmHi€I0
3 TOJIOBHUX IIEPEIYMOB E€KOHOMIUHOTO YCIIiXy
cibchbKOro rocmomapcTBa. TakoK IIbOMY CIIPUS-
JY 1 meBHiI TeXHOJIOTIYHi BJIACTHMBOCTI KYJBTYP.
Hanpuxian, onmu i3 HaWZaBHIIIUX BUOIB IIIIIe-
HUIIi 1T0J10a Ma€e JOCUTDH rapHi AKOCTi 3epHa i xa-
PaKTepusyeThCs CTiMKiCTIO MO 3aXBOPIOBaHb Ta
abioTMuHMX BILIMBiB. AJie BiH Mae BaKJIWUBUI
TEeXHOJIOTiUHUY HEJOJNIK — ILTiBKY, AKa BKPUBAE
3€pHO i IIiIBPHO O HBOTO MNPUJIATAE, TOMY ITiJ
yac o0MoJoTy ii BaKKO BUIaIATU. Bimmosimwo,
moJaJbIlla CeJIeKIlisa MIMeHub BimdyBaiacsa B Ha-
OPAMKY BUBEJEHHS I'OJIOBEPHUX COPTIB i hopm.

IuKoMM mexHo0ziuHe BOIOCKOHAJIEHHS pPOC-
JVUHU IIOTipIIye AKiCTh IMPOAYKIiI, AKy 3 Hei
orpumyioTh. Tak, cejeKIlis Ha CTifiKicTh TO-
MaTiB [0 MeXaHiYHMX IIOIIKOIKeHb y IIpoIle-
ci TpamcmopryBaHHA Ta 30epiraHHa MaJjia IIO-
OiuHUM e(eKTOM yTpaTy XapaKTepHOTO CMaKy
TJIOTiB.

OcobnuBocTi cenekuii pocnuH
Ha NPUKNagai LUTPYCoBMX

IMuTtpycoBi — Ile BeJiMKa I'pylla POCJIUH i3
ponuuu PyToBi, HauBimowmiiri mpeacTaBHUKU
Aol Hanexars o poxy Hurpyc (Citrus). Jlu-
MOHHU, MaHIapPUHHU, IpeindpyTu, ameJbCuHA —
yci BoHE € moOpe BijoMuUMHU IIpeACTaBHUKAMU
X POCJIMH.

KntoyoBa iges

Cenekuia pocivH 3AiMicHIOBanaca e 3 noyatky
nepexopy noAcTBa Ao 3emnepobctBa. OCHOBHI
HanpPAMKW cenekuii 3ab6e3snevyBany MigBULLEHHA
BPOXANHOCTi Ky/NbTyp Ta MOKpPaLeHHA CMaKOBUX
i TEXHONOTYHNX AKOCTEN.

Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

IMutpycosi BurHukIu Ha Teputopii IliBgen-
HO-CximHoi Agii i Oysmm omoMaIlllHEeHI y TOMY K
perioui. OcHoBHMMU cIIocOOaMU CeJIeKINil B Iifi
rpymi Oynau ribpmamsaria Tta Bigbip MyTaHTHUX
BapiaHTIiB IepeBaKHO COMATHUYHOI'O ITOXOMKEH-
Ha. Kpim Buzis i3 pomy Ilutpyc, mo cesekii
JIOMAIITHiX POCJUH Iiel rpynuy 3aydaancsa mpes-
CTaBHUKM iHIIMX POAIB i3 rpynu ITUTPYCOBUX,
Taki AK KyMKBaT abo MikpaHTa (IedaKi gociigHu-
KU 1 i pocamHM BKJIIOUaioTh A0 poxy Ilutpyc).

Buxigaumu dopmamu s ceneriii muTpy-
coBux Oysu Tpu Buau: nutpoH (Citrus medica),
maugapul (Citrus reticulata) i momeno (Citrus
maxima). BigbmiicTe KyJBTYPHUX ITUTPYCOBUX
(M1uMoOHU, TpedndpyTH, AameJbCHUHH TOIIO) €
TpuribpugamMm nmux BuAiB. Bouu riépuamsysa-
JuCSA B PiSHIN IOCJiMOBHOCTI Ta pPi3HUX HaAIIPHA-
Max i MiCTATH PiBHUI BiZICOTOK TeHiB KOMKHOTO
3 BUIiB.

YacruHa nuTpycoBux € auriopugamu. Tak,
moMapaHu € TiopuaoM moMeJio i MaHAapuwHa,
YepBOHUM JUMOH — MaHIapwuHa i IIUTPOHA,
KaJaMOHIMH — KyMKBaTa Ta MAaHIapuUHA.
IlikaBoio € icTopisg CTBOPEeHHS PiBHUX COPTiB
anmeJabcruHa. BOHM MOXOAATHL BiJl OAHOTO TPU-
ribpuay MaHmapwHa, IIOMEJO i ITUTPOHA, aje
YTBOPUJINCA B Pe3yJabTaTi PiBHUX COMATUYHUX
MyTamiii, sKi MOrJiM BUHMKATH B II€BHIiHM dUac-
THUHI JepeBa abo HaBiTH B oKpeMmii rimmi. A
rpeindpyT yTBOPUBCA B pe3yabTaTi Tiopmam-
3aIii ameJbCcHHA i IIOMeEJIO.

HocuTh 3amJyTAHOIO BUSIBUJIACI TeHETUU-
Ha icropia MaHAapuHIB. IX Mo)kHA NOALTHTH
Ha Tpu rpynu. llepimra 3 HUX yTBOpeHa MaH-
mapuaoMm TaumbaHy Ta KiTbKOMa KUTAaNCHKUMU
copraMi. Ii IpefCTaBHUKU € BUXiLHOIO (hOPMOIO
IS MMUTPYCOBUX i He MAlOTh O3HAK CXPEeIlyBaH-
Hd 3 iHmmMy Bugamu. Jlpyra i Tpera rpyna cop-
TiB MaHJAPWHIB BUHUKJIMN AK Pe3yJbTaT Tridopu-
aAusalii MaHZAPUHIB HepIIol Ipymm 3 IOMEeJo.
Bouu pisHaThLCa MixK co00I0 3a BMiCTOM T'eHiB
moMesio. ¥ MaHAAPWHIB JPyroi rpynm TaKUxX
reuiB g0 10 %, a B MaugapuHiB TpeTboi — Bif
12 o 38 %.

3anuUTaHHA Ta 3aBAaHHSA

1. flBMwe romonoriyHoi MiHAnBocTi Byno BijoMum
y>e AaBHO. YoMy 3aKOH romonoriyHux pagis yganoca
chopmynioBaty Tinbkn y XX ct.? 2. Aki paktopu mor-
NN CNPUATA OJOMALLHEHHIO LIUTPYCOBUX i pOpMyBaHHIO
OCHOBHUX HanpAmiB iX cenekuii?
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 73. Cenekuia TBapuH

0 [omipkymnTe

HalipaBHilow TBapuHOIO, AKY OJOMALLUHWIA JIIOAUHA,
6yB cobaka. Aki dakTopyM MOrMN CAPUATA PaHHbOMY
NPYPYYEHHIO Came Lboro BuAay?

é 3raganTe

« [lopoga » [lomawHi TBapuHM

o OoMallHEeHHS o CcaBui

3aKOHOMIPHOCTI 0AOMALUHEHHS! TBAPWUH

SIKIII0 mMOmAMBUTHCS HA Te, Oe 1 AKi TBapuHU
OIOMAIITHIOBAJINICS, TO MOKHA HOMITHUTH AUBHI
posb6iskuocTti. Tak, 10 Tcsu pokiB Tomy B €Bpa-
3ii sKkmito 72 BUOM ccaBIIiB i3 Macoro Tija GliabIIl
Hixk 30 xr. Is HuUX goauHa omoMarnuuiaa 13 Bu-
miB. B A¢gpumi B mi wacu 6yB 51 Taxkuii Bun
i He Oyso omoMalllHEHO KOomHOTO. B Amepwuiri
3 24 migxomAamiuxX BUAIB OAOMAIITHUIN OIHY-€IM-
Hy jgamy. B ABcrpanii efuHMM IpeTeHIEHTOM
OyB OUH i3 BUAiB KeHTypy (yci iHmri Oyam HagTO
MaJIeHbKUMH), SKUHA TaK i He cTaB AOMAIITHIM.

CmpaBa B TOMy, IO AJIA YCIIIIIHOTO OJO-
MAaIllTHEeHHA BUAY BiH Ma€ BiAOOBiZaTU IIeBHUM
BumoraMm. TBapuHM HOBMHHI JOCTATHBO IIBUJI-
KO pocTHu, OyTH HeBuOArJIMBMMHU IO IXKi, yTBO-
poBaTH B IPUPOJHUX yMOBaX I'PYIHN 3 IIEBHOIO
CoIliaJIbHOI0O CTPYKTypoio (cTama abo 3rpai), He
MPOSBIATH 10 JIOAUHYN HaIMipHOI arpecuBHOC-
Ti Tomro. I AKIIMO X0Y OfHA 3 BUMOI HE BUKO-
HY€ETBbCsA, OJOMAIIIHeHHS BUAY BUIJISAAAE BKpai
CYMHIBHUM.

Tak, omomalnHeHHs 3e0p He BimOyigoca
caMe uepe3 HAJAMIipHY arpecUBHICTb IIUX TBa-
puH. A omoMaIlTHeHHS CJIOHIB 0yJI0O HeBUTIAZHUM
yepe3 HAATO TPUBAJUN Iepion IX BUPOIIyBaH-
Hsa. Xoua IPUPYUYEHHS NUKUX CJOHIB He 0YJIO
BKpaill CKJIAAHUM ¥ YCITIIITHO 3ifICHIOBAJIOCA SK
y DaBHUHY, TaK i B cyyacHOMY CBiTi.

He ny:xe Bmasi cmpobu omoMalllHeHHS me-
AKUX TBapuH Oyau i B €Bpomi. o mouaTKy
MacoBOTO IIOITUPEHHA KillloK mpobsiemMa 60poTh-
0y 3 rpusyHaMHu B IPUMIIIeHHAX OyJia BKpai
akTyasbHoI0. [a ii BupilmeHHA HaMaraJjJmucs
OJIOMAIITHIOBAaTH I’KaKiB, BY:KiB Ta OaraThox iH-
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mux TBapuH. Haifibinsmr BpagsumMuy OyJIH CIIPO-
01 BUKOPHCTATH SAK «MKCJUBI[IB HA MUIIEi»
npeacTaBHUKIB poauHu KyHuIeBi: ropHocras,
Jacku, Txopa Toino. OmoMalltHeHn TXip HaBiTh
OTPHMAaB BJIACHY Ha3By — (peTKa. Ix i sapas
TPUMAIOTh AK AOMAIIHIX TBapuH. AJje B IIOIIHU-
PeHHi BOHI 3HAUHO IOCTYIIalTheA Kimkam. Ha-
ABHICTh aHAJBHUX 3aJI03, AKi BUAIJIAIOTH peuo-
BUHY 3 PiBKHMM HEIPHUEMHUM 3aIaXOM, CYTTEBO
3aBajKa€ iX YTPUMAaHHIO y IPUMIIIeHHAX.

Hawmaranucsa onomaniaioBaTH i jioca. 1{a TBa-
pHHa Mae CyTTEBi IepeBaru mnepes KoueM y 60J10-
TUCTUX MicIeBocTax. TomMy Ha miBHOui €Bpomm
iX IpUpyYaJn i BUKOPUCTOBYBAJIU SIK BEPXOBUX
TBapMH. A Bij Jocullb MOKHA OyJIO OTPUMYBATH
MoJIoKO0. Ha Kajb, caMIli Jlocs € HaJATO arpecus-
HUMU, 0co0JimBO B mepioy ronmy. Tomy mparTu-
Ka oJoMalllHeHHs Iliel TBapMHU MHOIIUPEHHS He
oTpuMaJia.

OcobnuBocTi cenekuii TBapuH

CeneKilia TBapmH XapaKTepPUIYETHCA TUM,
10 Big omgHiel TBapMHU JOCUTH BasKKO OTpUMA-
TH BEJUKY KiJdbKicTh HamaakiB. OcobauBo Iie
CTOCYEThCA CaMOK, 00 B cuTyarii i3 cammamu
MOKHA BUKOPUCTOBYBATHU IITYyYHE 3aILJIiTHEHHS
i TakUM YMHOM Pi3KO 30iJbIINUTH KiJbKiCTh Ha-
mIagKiB Big omHOTO caMiid.

3 wmeToniB ceseKIii HaWOIiABIT aKTUBHO
Yy TBApMHHUITBI BUKOPHCTOBYIOTH CIIOPiZHEHE
cxpemiyBaHHA (iHOpUAMHT) Ta HECIOpPigHEHe
(ayropuguur). Takok nasA TBapUH IMIMPOKO BU-
KOPHMCTOBYEThCA CKJIATaHHA POJAOBOMIB, i BimcTe-
JKUTU TeHETUUYHY iCTOpilo IIpeACTaBHUKIB Hali-
OiJBINI I[IHHUX IOPiJ MOKHA Ha KiJbKa JeCATKIB
TIOKOJIiHb.

OcTaHHIM YacoM PO3IOYMHAETHLCA AKTUBHE
BIOPOBAIKEHHA TEXHOJIOTiN KJIOHYBaHHA. TaKoXK
BeJIMKe 3HAUeHHA MAaOTh IIpOrpaMu poamudpy-
BaHHSA T'eHOMIB BUIIB CiJIbCBKOTOCIOZapPChLKUX
TBapuWH, AKi 3apa3 OXOILIIOIOTH OGiJBIIiCTH 010-
MAaITHEeHUX BHUIiB.

OcobnmBocTi cenekuii TBapyH

Ha NpuKnagi Kiwkmn

TpuBanuii yuac BBasKajau, IO OJOMAIITHEHHS
Kimku BigOysiocsa mopiBHAHO midHO B JJlaBHBOMY
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Man. 73.1. Jeaki nopoaun Kiwok

€runri. Ajle ocTaHHI JOCIiIKeHHSa 3HAUHO 301/Ib-
TN TaTy OAOMAIITHEHHA IIUX TBapuH. 'eHeTHu-
HUII aHaJIi3 MoKasaB, Imo mpubausuo 10 Tucau
POKiB ToMy BifOyJocsi ofoMAaIlTHEHHsS OJM3BKO-
cxigHoro migBumy JicoBoi kimku (Felis silvestris
lybica), Taxk 3BaHOTO CTEIIOBOrO KoTa. BinbyBaBcs
el mpollec Ha JOCUTDH BeJUKiN TepuTOopii BCHOTO
Pogrouoro miBmicansa. Tomy g0 HbOro Oyam 3a-
JydueHi AK OJMBBbKOCXimHI, Tak i miBHiuHOA(DpPU-
KaHCBhKi IOmyJsAIlii mMboro miaBumy.

Ha mepmux eramax oOJOMAaIllHEHHS Bim0ip
y Kimox BimOyBaBcsA 3a O3HAKAMU IIOBETiHKU
i Maii’Ke He BILIMBAB Ha 0COOJMBOCTI OymoBu
uyn 3abapsiaenusa. Ile Gyjo 1ijaKoMm JoriuHo, 60
OCHOBHUM 3aBAAHHAM KiIllok Oyja JIOBJS MU-
mieti. I roJloBHOIO ajamTallielo Ha IMbOMY eTalli
0yJIO IPUCTOCYBAHHA IMOBENiHKU [0 KUTTHA II0-
pAn i3 JIIOOWHOIO.

MacoBe IO PeHHA JOMAIIHbOI Killlku 0yJ10
TiCHO TOB’si3aHe 3 PO3BUTKOM MOPEIJIaBCTBA.
AmKe KiIlIOK 4acToO yTPUMYBaJM Ha KOpabJsax
Ias 60poThOu 3 rpusyHamu. Ileprri mami mpo
MOSBY He3BHUUAWHOro 3abapBieHHA KiIllOK Ha-
JexaThb no nepiogy Cepenubosiuug. I crmemianb-
Ha poboTa HI0m0 BimOOPY opHTriHAJIBLHUX (opM

KntoyoBa iges

Cenekuia TBapuH Mae cBot cneundiky, fAka
noB’si3aHa 3 0CO6MBOCTAMY PO3MHOXEHHS i 6io-
norii ogoMalHeHNX BUAIB. Y Hil LWIMPOKO BUKO-
PUCTOBYIOTbCA fIK HecrnopigHeHe (ayTOpUANHI),
TakK i crnopigHeHe (iIH6GPUAMHF) CXpeLlyBaHHA.
B oCTaHHi poKM MOLIMPIOETLCA TaKOXK TEXHONOTIA
KNOHYBaHHA.

TpuBaJduii uac He BimbyBamacs. MacoBe BuBe-
JIeHHSA HOBUX IIOPiJ KillIOK PO3IOYAJIOCH TiJIbKU
B XIX crouirri (man. 73.1), Koau BOHU CTAJIHU
BJKe BifirpaBaTu poJb He TiJIbKU «TpodecitHmx
MUIIIOJIOBiB», ajle M «JOMAaIlTHiX YJII00JIeHIIIiB».

CyuacHa ceJeKIlif IOPiA KiIlIOK mepeBayk-
HO OpieHTOBaHA Ha BUBEJEHHSA ITeKOPATUBHUX
mopin. 3oKpeMa, TaKMX, AKI MalOTh HEe3BUUHI
dopmu Ta sabapmienus mKipu. Kpim Toro,
MOMYJAPHUMM CTAalOTh IOPOAW 3 PEeAYKOBAHOIO
IIepPCcTIo, AKHUX MOMKYTb YTPHUMYyBATH HAaBiTh
JIIOAU 3 ajieprielo Ha KOTSAYY IIepPCTh.

[MpakTnyHa poboTa

g

MopiBHANbHa XapaKTepucTKa nopig TBapuH

(copTiB pocnuH)
1. Bubepitb BUA TBapuH abo poCAUH AnA BUKO-

HaHHA poboTu.

. Cknagite nepenik 3 5-6 nopig (@a6o copTiB) BU-
6paHoro Buay.

. Ana KoxHoi nopoau (copTy) 3anuwiTb OCHOBHI
XapaKkTepuctmkm (ocobnmnsocti 6ymoBu, rocno-
Japcbke Mpr3HAYeHHs, YHiKanbHi pucu, nputa-
MaHHi came Lin nopogai (copty)).

. MopisHAanTe nopogmn (coptn), AKi BU NpoaHanisy-
Banu, i cbopmynionTe BUCHOBKN.

3anuTaHHA Ta 3aBAaHHA

1. 3e6pu Haf3BUYANHO BAXKKO MigAaloTbcs npouecy

oAoMallHeHHA. 3anpon0Hy|7|Te rin0Te3y, AKa MNOACHIOE

uen
10Tb

dakT. 2. AKi cMcTeMM cxpellyBaHHA BUKOPUCTOBY-
AnA cenekuii OMaLUHIX TBapuH?
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 74. CeneKuia MiKpoopraHiamis

0 [omipkymnTe

Yomy MiKpoopraHiamam yJaeTbCA WBUAKO Npu-
CTOCOBYBaTWCA A0 Aii aHTUGIOTUKIB, AKI CNpPAMOBaHi
npoTn Hux?

é 3raganTe

« [MpokapioTtn » Eykapiotn

» [opy3oHTanbHe nepeHeceHHsA reHis e« Ltam

OcobnunBoCTi cenekuii MikpoopraHiamis

MikpoopranismMu aKTHBHO BHUKOPHUCTOBY-
IOThCA B PiBHOMAHITHHX 0iOTE€XHOJIOTiUHUX BU-
poouuiiTBax. Tomy iX cejieKIlid cIpsaMoOBaHa Ha
3aI0BOJIEHHSA TOTPed mpomucaoBocTi. Takosx ce-
JIEKITiI0 MiKpPOOpPraHi3aMiB BUKOPUCTOBYIOTH B Ha-
YKOBHUX JOCJIiIKEeHHAX AJA CTBOPEHHS IITAMiB
i3 MeBHUMHU BJIACTHUBOCTSIMMU.

MikpooprazisMmu pO3MHOMKYIOTHCA IITBUIKO,
ajie TOTPeOyIOTh CIeIiaJbHOrO IIOMKHBHOIO ce-
penoBuINia IJis PO3BEJEeHHA i1 3aXUCTy Big IIo-
TPaIIAHHS OO KOJIOHiMl CTOPOHHIX MiKpoopra-
Hi3MiB.

MeToaun cenekuii MiKpoopraHi3mis

¥V wMikpoopraHidmiB, SKi pPO3ZMHOMKYIOTH-
cs HeCTaTeBHUM MIJIAXOM, iCHYIOTH CIIeIliajb-
Hi MexaHismMu KoMmbOiHaTtmBHOI MimamBocti. Ile
KOH’Iorailisi, TPaHCAYKIIiA i TpaHchopmalrisd.
ITi mexaHi3MU MIUPOKO BUKOPUCTOBYIOTHCS B Ce-
JeKIIil 1iel rpynu AJsd OTPUMAHHS HOBHX Bapi-
aHTiB i3 HACTyIHUM BiZ0opoM BAAIHX (OPM.

Kox’roramia — 1e 6esmocepeqHiili KOHTaKT
MiX gBOMA 0aKTepiaJbHUMHU KJITUHAMU 3a J10O-
TIOMOTOI0 CIeIiaJbHUX MOPOKHUCTUX TPYOOUOK
(F-mini), mig yac IKOro reHeTUYHHI MaTepiat
3 OfHiel KJIITMHM TepeHOCUTHCA B iHINY. 3a-
3BUUaii KOH IOTAIllid KOHTPOJIIOETHCS TeHaMWH,
AKi poararmioBaHi B Iasmimi.

Tpanchopmania — e nepenecenna [[HE,
AKa OyJia i3o/IbOBaHa, 3 OOJHUX OaKTepiaabHUX
KJiTuH mo immumx. Hatiuacrimme BoHa BimOy-
BaeThca micaa sarmbeni mwmx KiaitwuH. Ilicaa
TOTO, AK 3aru0Ji KJIiTUHU PYHHYIOTHCA, OKpe-
Mi ¢pparmentu ixapoi [[HK moxkyTs moramua-
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Tucsa iHmuMH Oakrtepiamu. Ilorim OGakrtepii
BOYZOBYIOTh Ii ()parMeHTH Yy CBOIO KiJbIIEBY
moJsexyay HHE.

TpaHCcOyKIlia — Iie IIepeHeceHHA OaxTepi-
aJbHUX TeHiB 3 OfHiel KJIiTUHU B iHIITY 3a AOMO-
Moroio OakTepiopara. Komu 6akrepiodaru pos-
MHOXKYIOTHCA B KJIITUHi, TO B JeAKi 3 BipycHUX
yactok morpamiase [ITHK me Bipycy, a 6akrepii.
Bipycua uwacTka mepenocuth 1o [ITHK B immry
OaKTepialbHy KJIITHHY, Je BOHa BOYIOBYETBLCS
B O0aKTepiaJbHy XpPOMOCOMY.

CTBOpEHHA BEKTOPIB

MikpoopranisaMu IIMPOKO BUKOPUCTOBYIOTh-
cAd B TexHoJorii remeruuHoi imsxkeHepii. CyTb
METONy IIOJISITAa€ B INTYYHOMY CTBOPEHHi I'eHiB
i3 moTpiOHMMM BJIACTHUBOCTAMHU i BBeOeHHi ix
Yy BimoOBigHY KJiTHUHY.

Ilepenecennsa reHa spilicHioe gexmop (pe-
kombinanTHa [JHK) — cmemianbua MoJieryJia
IHK, ckoHcTpyiioBana Ha ocHoBi JIHK Bipy-
ciB abo miasmig, AKa MicTUTH TMOTPiOHUWH TeH
i 3maTHa TpaHCIOPTYBATU MOT0 OO KJIITHHU
Ta 3abe3meunTH Horo BOYAOBYBaHHsS B ii re-
HeTMYHUUN amapar. [isa MapKyBaHHSA IEeBHUX
KJIiTUH OpPraHidMiB y MOJIEKYJIAPHO-T€HETUY-
HUX OOCJHiIKeHHAX BUKOPUCTOBYIOTH red GFP,
BuAineHuii iz menysu. Bim 3abesmeuye cuH-
Te3 (IyopeciieHTHOrO 0iJKa, AKUI CBITUThCA
B TeMPHABi.

OcobnuBoCTi cenekuii MikpoopraHiamis

Ha NpuKnagi ApiXKaxis

OcHOBHa OCOOJIMBICTL ceJeKIil Api:KIKiB
MoJsira€ B TOMY, IO BOHA Malike Bechb Uac IIic-
JI foMecTHKAaIlil (oZJoMaIIHeHHs) MIUX MiKpoop-
ramismiB BimOyBaJsiacsa HecBimomo. Am)Ke JOIHU
BUKOPUCTOBYIOTh APiMKAMKI BiKe KiJbKa THCAY
pPokiB. A mobauniu ix ymepire 1680 pory (11e Ba-
gocsa A. Bau JleBeHryky). Imero mpo Te, 1110 came
BOHHU YTBOPIOIOTHL CIIUPT, BUCYHYB (PpaHIy3b-
Kuii yuenuii Kauwap ge aa Typs y 1837 pori,
a gomiB ii Jlyi Ilacrep 1857-ro. Ilepma :x
OPOMUCJIOBA YHCTA KYJbTypa IPiKIKIB mJIsa
nuBOBapiHHa OyJa cTBopeHa Jwuiie 1881 pory
ImaHcbKHMM MikpobOiosmorom Ewminmem Xasuce-
HOM, AKWHA npamoBaB y Qipmi «Kapacbeprs.



AJte 11e He 3aBayKaJio 3iMCHIOBATH CEJIEKIIiIO
IpiskmKiB (Man. 74.1). XapakTepHUMHU O3HaKa-
MM IOMECTHKAIlii Oy BTpaTa CTaTeBOrO PO3-
MHOKEHHS, 3MiHM IJIOITHOCTiI PiSHUX INTaMiB,
noaBoeHHs ogHuX AinaHoK [ITHK remomy i BTpa-
Ta iHmwux. Aje cJif BigsHAUMTH, IO IIi 3MiHK
CTOCYBAJINCA PiSHUX pac IPLKIKIB y pisHOMY
CTYIIEeHi.

Hai6inemi BugosmMinu Bigbyaucsa 3 IUB-
HUMHU Ta IeKapchbKuMu Apikmg:xamu. Habararo
MEHIIle TOPiBHAHO 3 AUKMMH (GopMaMu 3Mi-
HUJUCA BUHHI ApikmKi Ta ApiskaxKi, 3a mo-
MIOMOTO0I0 AKWX BUTOTOBJAIOTH CIIUPTHI HaIoi
B Asii (Hanmpukaan, caxe). Ile 6yio moB’si3aHO
3 0COOJMBOCTAMU TEXHOJIOrii poboTu 3 ApiK-
IJKaMU.

ITuBHi 1 meKapchbKi APisKIKI BUKOPUCTO-
BYIOTH OararopasoBo. 3aKBacKy, y fAKili BOHU
MicTuiamcs, MOrJIM 0araTto pokiB 36epiratu Bu-
pobuuKu nmuBa abo xjaiba. Takum umHOM, INTA-
MU TPUBAJUNA Yac nepedyBaii y CIPUATINBOMY
cepemoBUINi 3 MiHiMymMoM KOHKypeHTiB. OmHO-
YyacHO BimOyBaBcs Bifbip 3a AKicTIO MpPOAyKIIii,
AKYy orTpumyBasu. Tak, mi apiskmgKki manu Bu-
COKY B3JATHICTh OO MepepoOKM MaJIbTOTPiosH,
sAKa € OJHUM 3 OCHOBHUX KOMIOHEHTiB ITMBHOTO
cyciia. A MBHI IPisKIKI BTpaTHUIN MOMKJIUBICTD
CUHTE3y AeAKUX apOMaTUYHUX CIIOJYK, TOTPio-
HUX IJIs BUJKUBAHHSA B JUKilM mpupoai, 60 BOHU
ncyBasiu apoMmaT nuBa. IleKapchbKi ApisKKi 110
3IaTHICTHL He BTPATUJIMU, 00 TaKi CIIOJYKH pyii-
HYIOTBCS IIiJl Yac BUITIYKM i Ha cMak XJiba He
BILIMBAIOTh.

Y BUHHUX IPiKIKIB 03HAK OJOMAIITHEH-
Ha HabaraTo MeHIIe. [[J1d BUTOTOBJIEHHSA BUHA
BOHU BUKOPHUCTOBYBAJMUCSA OJHOPA30BO i 0ijb-
Iy YacTUHY JKUTTEBOTO IUKJY IepedyBasu
B IIpUpPOAi Ha Arojax BHHOTpaxy. Xoua, AK
i nuBHI ApimaKi, BOHM BUPOOMJIU 3HATHICTH
BUJKUBATH 3a OiJBINI BUCOKMX KOHIIEHTpPAIiil
aJKOTOJII0 B CEepPeJOBUINi, HiXK AUKiI dopmu
OPiLKIKIB.

0 Kniouosa ines

Cenekuia MikpoopraHi3amiB Mae cBot crneundiky,
AKa MoB'A3aHa 3 0COBAMBOCTAMMU TXHbOT Giosnorii.
Y Hill WMPOKO 3aCTOCOBYIOTbCA MeXaHi3MuU OOMi-
Hy iHpopMaLi€lo, AKi iCHYIOTb Y MiKpOOpraHi3mis:
TpaHchopMalLlis, TpaHCAYKLiA i KOH'lorauia. Takox
MiKpOOpPraHi3amu BUKOPUCTOBYIOTb Y TEXHOJO-
rii reHeTMYHOI iHXeHepii AK O)Kepeno BeKTopiB
Ha OCHOBI GakTepianbHMX nnaa3mig.

Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

Mueo 1 NomecTukauis

« Apomat 4

« Y1unisauis
MasbToTpio3n T

« BuxuBaHHA
B npupogi

- CrateBe
PO3MHOXeHHA |

Mikc
« Po3nag reHomy

« AHeynnoigia, 3miHa
KOMiNHOCTI reHis

‘laCTKosa.
AomecTuKauis
« YTunisayia manbto-
Tpioan
« CTiliKiCTb 4O BUH-
Horo ctpecy T
BuHo + BuxkuBaHHA B npu-
pogi T
» CtateBe pPO3MHO-

L xenna T

4 Cake DomecTukauii
Hemae
Lk + BuxuBaHHA
8 npupogi T

» CraTteBe po3-
mMHOXeHHA T

Mueo 2

_.<

Man. 74.1. Ictopia cenekuii apixaxis

TeneTuunuii amaji3 moKasaB, IO TPOMUC-
JIOBi MUBHI APiMKAMKI IOAiIAIOTHECA HA ABi rpynu
(kyamm), AKI MaloTh pisHE MOXOAKeHHA. Xoua
06uaBi 1i rpynu yrBOpuMaMCcA B €Bporri, aje Bia-
OyJyocs 1e B pisumii uac. Ilepira rpyma OyJia
ctBopena B 1573—-1604 pp., Koau BigbOyBsascs
nepexija Bif moMalllHLOr0 BUPOOHUIITBA IIMBA 0
TOSABU BEJWKUX BUPOOHUIITE MPU MOHACTUPIX
abo B OKpeMHX MHWBOBapHAX. [pyra rpyna Bu-
HUKJIA TPOXHU IIisHimme — y 1645-1671 poxax.
VYci amepukaHcbKi (opMyM TUBHUX IPiKAMKIB
MaIOTh €BPOIENChKE IOXOKEHHS i HaJexaThb
IO OmHi€el 3 IMUX ABOX TPYII.

3anuTaHHA Ta 3aBAaHHA

1. Yum pi3HUTBCA ceneKuia MIKpoOOopraHi3mis, AKi Ha-
nexatb JO Pi3HMX AOMEHIB eyKapioTiB Ta MPOKapioTiB?
2. AKi oOMeXeHHA HaKNala€ Ha MOXIUBICTb cenekuil
OOHOKNITUHHa Popma icHyBaHHA GinbwocTi MiKpoop-
raHiamis?
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 75. [eHeTnYHa i KNiTUHHA iHXeHepiA

0 [omipkynTe

AKi KNiTMHW Ha3MBalTb CTOBOYPOBUMN?
Yum cToBOYpOBI KNiTMHW Bigpi3HATbCA
Bifl 3BUYANHNX KNIiTUH OPraHi3my JoanHN?

Q 3raganTe

o OHK

« [onimepasHa naHutorosa peakuia (MJ1P)
o PekombiHaHTHI HK

o KynbTypa KnituH

KniTnHHa iHxxeHepisa

Kaitunna inskeHepia — 1e ranysp GioTex-
HoJIOril, AKa po3pobJisie I BUKOPHUCTOBYE TeX-
HOJIOTi1 KyJIbTUBYBAaHHA KJITHH i TKAHWH I103a
opraHidaMoM y IITy4YHUX yMmoBax. Kpim Toro,
y paMKax KJITHHHOI iHKeHepii po3pobIA0ThH
i BHKOPHCTOBYIOTH TexXHOJOTril riépumamsarii
KJIiTHH.

Ryavmueysanns KJAIMUHKH TIUPOKO BU-
KOPUCTOBYETHCHA IJA HAYKOBUX [TOCJiIKeHb
(man. 75.1). Kiaitunu, aki BupoleHi Ha cme-
iaJJbHOMY CepemoOBHUIIi, MOKHA BUKOPUCTOBY-
BaTH IJS OOCJHIMKeHHS MPOIeciB, SKi B HUX
BimOyBamoThCA. Y TaKUX KYJIbTypaxX MOJKHA BU-
poIryBaTHu Bipycu, IO 34ATHI PO3MHOMKYBATUCS
TiILKY B KMBUX KJIITHHAX, 1 HOCJiIKyBaTH ix
B3a€EMO/iI0 3 KJIITHHAMU IeBHUX TKaHWH. Takox
Y KyJAbTypax KJITHH JOCHiIKYIOTH Til0 HOBUX

CroBOYpOBI ‘

KNITUHN

|
¢8
INWE

.’4_4
(]

ll/
Hepeoei  M'szoBi  OQibpo-  KnitHm  KicTkosi @
KNiTUHW KNITUHN 6nactu KpOBI KNiTUHW

dapmarosioriunnx mpemapariB Ha KiaituHHU. e
CYTTEBO CIIPOII[YE HPOIleAypy IIepeBipku Oesime-
KM IIUX TIperapaTiB JJs JIOIUHU.

BukopucToByOTh III0 TEeXHOJIOTiI0O i B Me-
munuui. JysKe IIEepPCIEeKTWBHOI BBaXKAETH-
cAd TEeXHOJIOTisA PO3APYKiBKU opraHiB Tijga Ha
3D-npunTepi, AKY 3apas pPo3poO0JISIOTh.

Comamuuny 2ibpudusayiro KJIITUH IIAPO-
KO BUKOPUMCTOBYIOTH y MOCJTiKeHHAX IIPOIIECiB
peryasiiii poboTu reHiB Ta BU3HAUEHHS IXHBOI
dyukrii. ITa TexHoJIOTiA K03BOJAE 00’ €THYBATH
B MeKaxX OJHiel KJIiTHHM IreHOMM OpraHismis,
AKi He MOKHA 06’eIHATH iHITMX CIOCOOOM: Ha-
MPUKJIAL, MUIII i maroKa abo JIOAWHN 1 MAIII.
MosxkauBa HaBiTH coMaTHuyHA Tibpuausaiis
KJiTMH TBapuH i pocamH. TpuBanuii yac Taxi
riopuau s3asBuUYaill iCHyBaTHM He MOMKYThb, aje
IJIA TOCJIIAMKEeHHA Yacy iX icHyBaHHS BHUCTAaUae.

OauHuM i3 HanpaMiB KIITHHHOIL iH)XKeHepil €
KJIORY6aHHA TBAapUH i pocamH (Maa. 75.2). Kio-
HYBaHHA POCJWH, TPUMIipPOM, AO3BOJISE IYKe
IMIBUAKO PO3MHOKYBATU HAMOiNBIN IiHHI 0CcO0M-
HU POCJIUH, AKi XapaKTepusyoThCsa FapHOIO BPO-
JKaMHiCTIO, MigBUINEHOIO CTiMKicTIO 1O XBOPOO
a60 immumMy arocramMu. OcobJMBO BAKIUBO Iie
I BUPOIIYBaHHS AepeB, 00 3HAUHO MiABUINYE
MIBUAKICTh IX PO3MHOIKEHHS.

BaXIMBUM OOCATHEHHAM KJITHHHOI iHKe-
Hepii cTasma po3poOKa METOHiB BUKOPUCMAHHS
cmosbyposux KJAimuH Tif 4ac JiKyBaHHSA JIIO-
OUHU. 3OaTHICTh 40 HeoOMeyKeHOoro IoAiay i mo
TIepeTBOPEHHS Ha Pi3Hi TMNM KJIiTUH (Tak 3BaHa

|

Man. 75.1. Tunu KNiTUH NOAVHY, K BUKOPUCTOBYIOTbCA AfA KyNbTUBYBaHHA (a), KynbTypa KIiTUH Nig mikpockonom (6)
Ta GNaKoOHM 3 NMOXUBHMM CepeAoBULLEM ANA BUPOLLYBaHHA (8)
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IJIIOPUIIOTEHTHICTH) POOUTH IX imeasbHUM MaTe-
piajom Ay TpaHCILIaHTAIlilHMX METOXiB Tepa-
mii. Ha#6inbIm JOCTYIHUMY BBasKalOTHCA CTOB-
OypoBi KiiTmHH mopocJsoro opramismy. OmHax
pearbHUM IOTEHIIiaN ixX audepeHIilOBaAaHHA IIe
caabko BuBueHuii. HagspuyaitHO NpuBaOJIUBUMU
IJIs BUKOPHCTAHHSA B MEIUIIMHI € eMOpioHab-
Hi cTOBOYPOBi KJIiTMHM JIOZUHU: 3 HUX MOXKHA
OTPUMYBATH OyIb-AKi THIHN KJITHH OpraHismy.
ITorpamnAmum B OopraHiaM mij yac TpaHc-
maaHTalii, cToBOYpOBi KJITMHU IPOMOBMKYIOTH
OiauTHcsa # caMi 3HaXOZATH Miclie, e IXHA IO-
momora Haimorpibuimia. Ila sgaTHicTh cTOBOY-
POBUX KJITWH OTpuMAaJia Ha3BY XOYMiHZY.

[eHeTUYHa iHXeHepia

T'eneTuuna (reHHa) iH:KeHepid — Iie Taaysb
OiorexHoJjorii, AxKa pPo3polJisge @I BUKOPUCTO-
BY€ TeXHOJIOTil BUIiJIeHHS TeHiB 3 opramismis
1 OKpeMUX KJIiTHH, 1X BUIO3MiHeHHSA i1 YBeJeH-
HA B iHmmi xiaiTuHN abo opraHismmu.

CyTb reHEeTUYHOI iH}KEeHepil moJsarae B IITyY-
HOMY CTBOPEHHi T'eHiB i3 HOTpPiOHMMU BJACTHU-
BOCTAMM i BBEJIeHHA iX y BiATIOBimZHY KJIiTHUHY.
Ilepenecennsa reHa 3milicHIOE BeKTOp (peKomoOi-
mauTHa [{HK) (moknapmime mus. § 74). Tene-
TUYHA iHXKeHePid MUPOKO BUKOPUCTOBYETHCA K
Yy HAYKOBUX OOCTIM)KEeHHAX, TaK i B HOBITHiX
MeToJaxX CeJIeKIIii.

IluTasHA TPO TEPCHEKTUBY BUKOPUCTAH-
Hs TeHHOI iHKeHepil miy wac BUpoOmyBaHHSA
CiZIbCHKOTOCTIONAaPChKOI CHUPOBUHU IIPOIOBIKYE
BUKJHUKATU CEPHO3HI cymepeuKu 3-IOMiK HO-
caigHuKiB i cmoskmBauiB. Cepej, MMOBUTUBHUX
apryMeHTiB — HigBUIleHa BPOKAUHICTH, €KO-
JIOTiuHi ImepeBaru, 3axwucT Bif IMKigHUKIB. 3 iH-
II0T0 OOKY — HEIeBHICTh YACTHHU CIOKHBAUiB
y 0e3IevHOCTi HOBUX TEeXHOJOTII.

Ilicns cTBOpeHHSA MEPINIUX MPOAYKTIB reHe-
TUYHOI iHKeHepil BUCIOBIIOBAJINCA MIPUITYIITEH-
HS IIPO MOYKJIMBUI HETaTUBHUI BILJIWB, HAIPU-
KJIaJ, POCJIVH, CTBOPEHUX 3a JOIIOMOTOI0 TaAKUX
MEeTOMiB, Ha iHIMi opraHidaMm udepes3 HASABHICTH
y iIXHbOMY OPraHidMi peuoBUH, AKi BUPOOJIAIU-

KntoyoBa iges

[eHeTMYHa i KNiITMHHA iHXXeHepia € OfHMMN 3 Hal-
6inbLU NEePCNEKTUBHMX TEXHONOTIi CyYacHOT 6iono-
rii. Ix 3acTocyBaHHA Aano 3mMory AOCArTM BEANKOro
edeKkTy B pi3HMX rany3ax: 6i0TEXHONOrYHOMY BU-
pO6HMUTBI, MeanLUHI, dyHAAMEHTaNIbHUX HayKo-
BUX JOCHiAXKeHHAX TOLLO.

Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

B

ren
v

. (. ComaTnuHa
AnuekniTMHa 0 &, KniTHa
2
\ 3
BuganeHHa & N _ « '
ﬂﬂiiiimfmlue- y MNepeHeceHHs aapa
COMaTUYHOI KNiTUHM
¢ B ANLEKNITUHY
. YTBOpEHHSA
6nactynu
G ¢ = CyporatHa
Rururua 1 . . i S . martip
e 4 0

Man. 75.2. TexHonoria KfoHyBaHHA TBapuH

cs Yy BUAIB, Bif AKMX OYJIO OTPUMMAaHO HOBUM I'eH.
Brne mux peyoBMH MOXKe OyTH IIpsaMoi abo ommo-
cepenkoBaHol ail uepes Tpodiuui sanimooru. On-
HaK 0 ChOTOMIHi JOCTOBipHUX €KCIIEPUMEHTAJb-
HUX JaHUX IIPO HeTaTUBHUM BILJIUB TPAHCTEHHUX
POCIMH, CTIiHKUX OO IIKiZHWKIB, Ha HEIiJIbOBi
opraHisamu He orpumaHo. Tako:x 3a 30 pokis
IOCHimKeHb He OYJIO BUABJEHO AOCTOBIipHUX
eKCIIEPUMEHTAJIbHUX NAaHUX IIOJ0 HEraTUBHOTO
BBy I'MO Ha THX, XTO CHOKHBaB iX y iiKYy.

Y €Bponi mommupirkoBaHi pocimHHM coi Ta
KYKYPYA3U [IJIsI BUTOTOBJIEHHS XapuyoOBUX IIPO-
IVKTiB mosBojieHi 3 1997 pory, a xapuoBi ¢ep-
MEHTH, JOOaBKM, ofep:KaHi B pe3yJIbTaTi reHHol
iH:KeHepii, BUKOPUCTOBYIOTh IIOHAJ IBAAIATH
pokis. IIpoTe B 6araThox €BpOHeChKUX KpaiHax
0 3aKOHOJaBUNX aKTiB i3 XapuoBUX IPOAYKTiB
BKJIIOYEHO BUMOTH II[0I0 0€3IeYHOCTi FeHeTUYHO
mMoan(piKoBaHWUX MPOAYKTIB.

3anuTaHHA Ta 3aBAaHHsA

1. Yomy BMKOPUCTaHHA METOAIB reHETUYHOI iHXKeHe-
pii 4NA BMPOLLYBaHHA CiflbCbKOroCnoAapCbKux KynbTyp
CTano NPUUYNHOIO ANCKYCI YYeHOI CNiNbHOTK 11 rpoOMag-
CbKOCTi? 2. AAKi HefONiKM Ma€E TEXHOMNOTIA BUKOPUCTAHHA
CTOBOYPOBUX KNITUH?
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 76. leHeTNYHO MopundikoBaHi opraHiamu

0 [omipkynTe

AKi cnocobn 06MiHY reHeTuyHotO iHPOpMaLi€to
XapaKTepHi Ana 6akTepin? Y AKX CTPyKTypax
KNiTUH 36epiraeTbca cnagkoBa iHpopmavin?

é 3raganTe

» PekombiHauis  TpaHchopmalin

« KoH'lorauis » TpaHcayKuia

LLlo Take reHeTUYHO MoandiKoBaHi
opraHiamu

I'emetuuno wmogudikoBaHi opraxizmu
('MO) — 1e opraHidaMu, T€HOTHO AKUX OYJIO
3MiHEHO 3a JOIIOMOT'OI0 METOiB IeHeTUUYHOl iH-
JKeHepil 3 BUKOPUCTAaHHAM TEeXHOJIOTiI pexomMOi-
"HautHux [JHEK. Iama HasBa reHeTUYHO MOAUQi-
KOBaAHMX OpPTraHi3MiB — TpaHCreHHi opraHismmu.
TpaHcreHHi OpraHidaMu MOKYTh MaTH BeJUKe
3HAUYEHH IJIA IiABUMIIEeHHSA e(peKTUBHOCTI CiIb-
CBKOT'O TOCIOJapCcTBa Ta IIiJ dYac IOCIiIKeHb
y ranysi mMojeryJasapHoi Oiosorii.

Ilepri remeTnuno MmogugikoBaHi oprauismu,
oZlepsKaHi 3a JOIIOMOT'OI0 METOiB MOJIEKYJIAPHOL
Giosorii, 3’aBuaucsa y cBiti jguie y 80-x pokax
XX cr.

Memoo i3 8UKOPUCMAHHAM 8eKmMopie Ha OCHO8I
nnasmio 6akmepiti i3 pody Agrobacterium

MomiuleHHs b6aKTe-

pin Ha cepepoBuLle

3 KyNbTypoOlo KNiTWUH
pocnuHu

BekTop Ha OCHOBI
nnasmigun, aKum
MICTUTb FeH iHWo-
ro opraHiamy

Memoo i3 8UKOPUCMAHHAM 2eHHOI 2apmamu KAITnH

YacTkn 30n0T1a :~.:
3 HaHeCeHo JJ,HK/Q
[eHHa rapmata

O6CTpin KNiTUH YacTKamu
3onota 3 OHK

MNepeHeceHHA
reHa B reHoM

AK CTBOPIOIOTb FrEHETUYHO

MoandikoBaHi opraHiamm

CTBOpeHHA reHeTHYHO MOoAuGiKOBAHUX OP-
raHisMmiB ckJaazaeTbcsa 3 KinbkKox eramis. Coo-
YaTKy OTPUMYIOTh IIOTPiOHMII I'eH, BUJIYYAIOUN
oro 3 BimmosimHOro opramizmy. Hacrymaumm
eTaloM € BBeJeHHS I'eHa J0 CKJAAy BeKTopa.
SIx Bu BKe sHaeTe (MoKJaamHimie qus. § 74), gek-
mop — 1e mosiekynaa JIHK, 3asBuuaii crBopeHa
Ha OCHOBi OZHOrO 3 BipyciB abo O0aKTepiaabHOI
miIasMigy, AKa MicTUTh TeH, MOTPiOHME mad
BBEeJIeHHS B OpraHisM.

Ilicnsa BBegeHHA y BEeKTOpP I'eH MOXKe BUKO-
PHUCTOBYBAaTUCA OAPAa3y, a MOYKe TPUBAJIUNA Yac
3bepiraTicsa B TreHOMHiH 6i6aioreri. I'emomua
0i0iioTexa € KoJIeKIli€lo MiKpoopramismis, 10
CKJIAy AKUX yYBeJIeHO reHeTUuYHi BexkTopu. Ilix
yac KOMKHOTO IIOALNY IIi MiKpooprauismMm Bim-
TBOPIOIOTH YBeAeHUI Yy HUX BeKTOpP. TakuM 4du-
HOM BOHH MOXKYTb 30epiraTm HMOro mpoTsaArom
TPHUBAJIOTO Hacy.

g BUKOpUCTAaHHS BEKTOP HMOTPiOHO Iepe-
HEeCTH B OpraHisMm, AKuii moTpiduo Momzudixkysa-
Tu. Ile MOKHA 3pOOUTH KiJIbKOMAa Pi3HUMH CIIO-
cobamu (maj. 76.1). JITHK Mo:kHa ITpocTO BBECTH
B AIpO KJIiTMHM muraxoMm in’ekmii. Moro mpo-
HUKHEHHS MOJKHAa 3a0e3IeUuTH, 3aCTOCYBaBIIN
€JIEKTPUYHI PO3PAAM, AKi IMiABUINYIOTH IPOHUK-

BupoulyBaHHA
reHeTM4yHo mopandiko-
BAHOro OpraHi3my

Po3mHOXeHHA
KNiTUH

PocnnHHa
KNiTWHa

l/\ /

®opmyBaHHA NapoCTKiB
Ha MOXMBHOMY cepefoBULLi

Man. 76.1. Cxema BBeieHHA reHa B OpraHiam poc/iviHK
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HicTb KJiiTuHHOI MemMOpaHu. TakoX BUKOPUCTO-
BYIOTh TPAHCHOPTYBAaHHSA BEKTOPiB y KJITHHY
BcepeaunHi JimocoM (MiKpPOKYJIbOK, CTIHKM AKUX
moOymoBaHi 3 JimifiB). A Ie MOKHA HaIpPAMY
0oMOapAyBaTH KJITUHY MiKpOUaCTHMHKAMU 30-
JoTta abo BaHAAiI0, HA TTOBEPXHIO SKUX HAHECEHO
BEKTODMU.

3aBepIIyeETbCA CTBOPEHHA TeHEeTHUYHO MO-
In(piKoOBaHUX OPraHisMiB BUSBJIEHHSIM KJiTHH,
y AKX BeKTOp yoyayBaBca B [[HK, a moBuii ren
IMOYaB IpAIIOBATU 3 MOJAJBIINM iX Bimbopom
1 POBMHOKEHHAM.

Ycnixu y CTBOPEeHHi reHeTUYHO
mMoandiKoBaHNX OpraHiamiB

l'emeTnuno mMomm@ikoBaHiI opramiamm cra-
JW YCHiIITHOI0O OCHOBOIO 0araTbox IIPOEKTiB,
OB’ A3aHUX i3 BUPIMIEHHAM IIPOAOBOJBUUX Ta
MennuyHUX mpobisiem. Ilepmum BeJWKMM yCITi-
XOM OyJIO CTBOPEHHA MeHeTUYHO MOAu(piKOBaHUX
OaKTepiii, AKi BUPOOJIAJIM JIOACBKUI iHCYJIiH.
Ho mporo xBopuM Ha giabeT JOBOAMUIIOCA POOUTH
im’exmii iHcyminy, AaKkuii moOyBasM 3 IiAILIyH-
KOBUX 3aJio3 XyAo0u. A BiH JOCHUTH YacTO Mir
ITaBaTH aJiepriuHi peakirii.

3HAUHUM JOCATHEHHSM CTaJIO CTBOPEHHSA Te-
HETUYHO MOAU(DPIKOBAHOTO COPTY PUCY, BiJOMOTO
AK «30J0TUI puc». 3aBAAKHN reHaM i3 HapIucy
Ta 6axTepil epBiHil el puc oTpuMaB 34aTHICTH
BUPOOJIATH OeTa-KapOTHH i CTaB UyJOBUM I2Ke-
pesiom BiTaminy A. IIlopory y cBiTi uepes medi-
IUT IILOTO BiTaMiHy B IPOAYKTaX XapuyBaHHSA
nomupae Big 1 mo 2 muaH jgiogeii. CBoio Ha3By
el copT prUCcy OTPUMAaB uepes 30JI0THUCTUHN KOJIip
CBOiX HACiHUH.

l'emeTmuno MonamdikoBaHI TBApMHU BUKO-
PUCTOBYIOTHCA HE MEHIIT aKTUBHO, HijK POCJIMHU.
Tax, y 2009 pori 6y10 cxBajeHO 3aCTOCYBaHHSA
JiKiB, AKi BUPOOJSAIOTH i3 MOJOKA TeHETHYHO
mMoaudikoBaHUX Kia.

Ho ckaagy MoJIOKa ITUX Kid BXOAUTH peuo-
BUHA, KA € aHTUKOATYJISIHTOM i BHUIKYE PUSUK
YTBOpPeHHA TPoMOiB mif wac Ta micas xipypriu-
HUX oOIeparrii.

KntoyoBa iges

leHeTMuHO MoandiKoBaHi opraHiaMy CTBOPEHiI Nto-
OVIHOIO WTYYHO. Ane MPUHUUNN LbOro npouecy
LUIMPOKO BMKOPUCTOBYIOTbCA Y MPUPOAI i MalTb
BeJIVIKE 3HaUEHHS AN1A eBOJIOLi >KUBMX OpPraHi3miB.
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leHeTnyHa moandikalis opraHiamis

y NpupoAi

JIromHa He MOKe BBaKaTUCS IIePINOBif-
kpuBaueM TexHoJorii pexombimamTHux [THEK.
Taxi mpormecu € gy:xe HaBHIMU i HOMIMpPeHUMU
cepeq JKUBUX OopraHisMmiB. Bipycm ypakarors yci
Ipynu JKUBUX OPraHidMiB I iHKOJM BUIIAJKOBO
MepeHoCcATh IN'eHW BiJi OTHMX BUIIB 0 iHINIUX.
Ile#t nmpomec mMae Ha3By TOPM30OHTAJHBHOTO IIe-
peHecenHA reHiB. Bin Bimirpae Ba'KamBy poJb
B €BOJIIOIIiI.

IlepmiuMu nmepeHeceHHs T'eHIB ITOYaId BUKO-
pucroByBatu 6akTepii. Ileit mporec y HUX Bimo-
MUl AK mpaHcoykyis — TepeHeceHHsa 6aKkTepi-
aJbHUX TeHiB iHIuM OaKTepiAM 3a AOIOMOIOIO
b6akTepiodariB. TpaHcAYKIisT € OZHUM 3 OCHOB-
HUX MeXaHi3MiB oOMiHy reHaMu B IIPOKapioTiB.
IcHye BOHA He MEHII HidK TPH MiJbAPAU POKIB.

IcTopia eykapioTiB Te)x He obiiiiiacsa 6es
mmiel Texuosorii. IToxomKkeHHA IIUTOCKeIeTa, 6e3
AKOT0 HEMOJKJINBA KUTTEIIANBHICTD yCiX eyKa-
pioTiB (y TOMY 4UHMCJIi JIOAUHA), TE€K OB’ A3YIOTH
i3 ropusoHTAJIbHUM MEPEeHEeCEeHHSIM TI'eHiB Bin
baKTepill 3a momoMoroio BipyciB. AJe mpoiiec
TpuBae I HuHi. HemomaBui mocaim:xkeHHs Bu-
ABUJIM OOMIH TI'eHOM MiK PHCOM Ta IIPOCOM,
i JroguHA He MaJja A0 IILOTO KOJHOTO CTOCYHKY.
Taxko:x OyJ0 BUABJIEHO IepeHeCeHHs TeHiB Bif
napasuTuuHoi O6akTepil Bombbaxii g0 reHomy ii
xa3AiB — Komax i uepBiB. A B omHiei 3 rpyn
KOJIOBEPTOK I'OPU30HTAJbHE IIEPEHECEHH I'eHiB
ysaraJi 3aMiHMJIO cTaTeBUM IIpoIlec.

B eBourroriii mioguHM TaKi mmepeHeceHHs Te-
HiB TaKOK TpaAILIAJNCA HeomgHopa3oBo. [lokiman-
HUN aHaid cBiguuTh mpo Te, mo 1 % reHomy
JIOOAVUHU — IIe TeHu BipyciB. AJjie B OiibImocTi
BUNAIKiB BOHU € T€eHETUUYHUM CMiTTSIM, OCKiJIb-
KU OyJii SHEIIKOIKeHi cucTeMaMu 3aXUCTy Ha-
III0r0 reHoMy. A [esKi 3 IUX «CTOPOHHIX» IreHiB
cTaJiu AJiA Hac KoHYe HeoOximHmmu. Came reHu
peTpoBipyciB, yOy/moBaHi B HaIlll TeHOM, 3a0e3-
MeYyI0Th POOOTY ILIAIEHTH M JO3BOJAIOTHL HaM
(ax i iHIIEM ccaBIIM) BUHOIIYBATU TUTUHY
B opraHiami marepi.

3anuTaHHA Ta 3aBAaHHA

1. Yun notpannanu B npoueci eBonoUii reHn iHLWnX
opraHi3amMiB o reHomy ntoanHn? 2. fAKi MOpanbHO-eTUYHI
npob6nemMy Moxe CNPUYNHUTA BUKopUcTaHHA TMO?
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Tema 8. Cenekuia Ta 6iotexHonoria

§ 77. bioTexHonoria

0 [omipkymnTe

Y AKMX AaBHiX npouecax BMPOOGHMLTBA MPOAYKTiB
XapyyBaHHA 3afifaHi MikpoopraHismn? [lo AKnx cuc-
TEMaTUYHUX TPyN Li OpraHiamMmy Haneatb?

é 3raganTe

o Ltam « [NoxuBHe cepenoBuLle

o KynbTypa KnituH « [poayKT xap4yyBaHHA

LLlo Take 6ioTexHonoriA

BiorexHoJoriss — Iie CyKyImHiCTH IIpOMUC-
JIOBUX METOXiB, sIKi 3aCTOCOBYIOTH IJIA BUPOO-
HUIITBA PiBHUX PEYOBUH i3 BUKOPUCTAHHAM
JKMBUX OPraHi3MiB, 0ioJIOTiYHWX IIPOIECiB 4Ym
asuir,. CaMm TepMiH «6ioTexXHOJIOTisA» 3’ ABUBCA B
70-ti poku XX cr. Ase Hacmpasai 0i0TeXHOJIO-
TrivHi TPUHIUIIN JIIOAWMHA PO3p0o0OMIa BiKe JaBHO.
Huska mpoayKTiB xapuyBaHHSA BUPOOJIAIUCA 34
IOIIOMOr0I0 MiKpoopraHisamiB 1me B JlaBHbBOMY
€rurmri.

CyuacHa 0iOTeXHOJIOTisI IIMTUPOKO BUKO-
PHCTOBYETLCS Y BUPOOHUIITBI pisHOMAaHITHHX
npoayktiB. Takosx 0O0ioTexHOJIOTiI0 BHKOPHUC-
TOBYIOTH [JISI 3aXWCTY HABKOJIUIIIHBOTO Cepej-
OBHUINA i B MeKaX KOHIeNmIii palioHaJbHOTO
IPUPOJOKOPHUCTYBAHHA. 11 JOCATHEHHA, TaKi AK
y:Ke 3HalloMi BaM KJITMHHA Ta FreHETUYHA iHiKe-
HepidA, 4acTO BUKOPUCTOBYIOTH Y HAYKOBUX JO-
crimKenuax. Benuke sHauenHsa 6ioTexHogoriuni
MeTOOW MAalOTh Yy CYYacCHill MeaAuIuHi. 3aBAAKU
iM OyJIO JOCATHYTO BEeJIHKHX YCIiXiB y pempo-
OYKTUBHIA MeIMIIMHI Ta TpaHCIJAHTOJIOTII.

TpagnuinHi HanpaMM cyyacHol

GiotexHonorii

Tpaauiliiiai raaysi sacTocyBaHHSA MiKpooOp-
radismMiB Hapasi poO3IIMPIOIOTLCA. 3a JOIOMO-
roi0 MiKpPOOPraHidMiB OTPUMYIOTh HU3KY JIiKap-
CBbKUX IIpemnapariB. Ycsa JUMOHHA KUCJIOTA, AKa
MPOJaeThCcA B HAIIMX MarasuHax, BUpPOOJieHa
MikpoopraHismamu. Takum camMum crmocobom
OIEep:KYIOTh 1 HaTpiil rayramar, AKUil € min-
CUJIIOBAUEM CMaKy U IIHUPOKO 3aCTOCOBYETBHCSH
AK XapuoBa go0aBKa.
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WKuBi opranismMu BUKOPHCTOBYIOTEL i AK 3a-
cobu 6opoTLOM 3i IMIKiZHMKaMu Ta XBopobamu
pocanH. BuKopucTaHHA TPUPOAHUX 30YIHUKIB
3aXBOPIOBAHb HMIKITHUKIB € Habarato Oe3meuHi-
muM, Hi’K o0pobka oTpyroximikaramu. Xoua
el MeTOJl Ma€ CBOI HeJOJiKM — IOBiJIbHY Hilo,
HanpukJan. | me oxgHa HOBITHA rajy3b — BU-
poOHHUIITBO (pepMeHTIiB A mobyToBoi Ximii.
IIlopasy, Koam BU KyHOyeTe, CKayKiMo, mpaJib-
HUU MOPOIIOK i3 (hepMeHTaMU, BU KOPUCTYETECS
MPOAYKTaMU 6iOTE€XHOJIOTII.

IIle omun mampsam 6ioTexHoJjorii — Bu-
pillleHHsT eKoJioTiuHmMX mpobjeMm. Y 0Oaratbox
BUNAAKAX OpobJsieMy 3a0pyqHEHHS HaBKOJIWIII-
HBOTO CEePeJOBUINa MOXKHA BUPIINIUTH 3aBAAKU
IiAJTbHOCTI JKMBUX opraHismis. BakTepii Ta rpu-
0u € uymoBMMHU OiofecTpyKTopaMu, sSKi MaioTh
HOTY:KHiI (pepMeHTHi cucTeMu, 3TaTHI pyiiHyBa-
T PiBSHOMAaHITHI IPOAYKTU JIOACHKOI AifAJIbHOC-
ti. Ix sacTocyBaHHA Mae 3HAUHI HmepCIEKTUBH,
HapUKJIaA, B OUUIIEHHi I'PYHTIB 1 Bogu Bifg Ha-
¢roponyKTiB. A Ha CHOTOJHI OAHUM i3 KJIIOUO-
BUX €JIEMEHTIiB OUMIINEeHHS IIO0OYTOBUX CTOKIB €
ix 00poOKa 3a HOIIOMOI0I0 MiKpOOpraHiaMiB (Tak
3BaHe 0i0OUUIIEeHHS).

Kpim mikpoopraniamiB, 3HaUHY POJIb Y TIPO-
Imecax OYHUIIEHHsS CTOKiB Ta BifHOBJEHHS IIO-
pylIeHUX I'PYHTIB BimirpaioTs pocauHu. Bonu
3maTHi poskJamaTu abo BUJyYaTH 3 BOOM Ta
I'PYHTIB 6araTo pisHUX 3a0PYAHIOIOUNX PEYOBUH.
IToxmiOHi cmocobu ouMINEHHS MAalOTh Ie M eKOo-
HOMiuHI mepeBarm. IX 3acTocyBaHHS [0O3BOJAE
CYTTEBO 3MEHIIIUTH IIOTOYHI BUTPATH HA POGOTY
CUCTEM OUYMUIIEeHHS.

Ha croroaui ny:ke akTyaabHUMU IpodaeMa-
MU IJid JIIOACTBA € IepepoOKa BimxomiB, 3abes-
meyeHHsA HaceJleHHs eHeprieo i samobiraHHs
TeILJIOBOMY 3a0pymHEHHIO cepemoBuirna. I Bci i
mpobeMu MOKYTh OyTH BUPIIleHi 3a ZOTOMO-
rorw Oiorexmosorii. OgHum i3 HaM6iabII Hebes-
MeYHUX IMapHUKOBUX ras3iB € MeTaH. A OCHOBHi
IKepesia MeTaHy Ha Halllifl mjIaHeTi — Ie 3Ba-
JIUIA 1 BeJIMKa poraTta xynoba, y IMIJIYHKY AKOl
KUBYTH MeTaHOOaKTepii.

ITepepobka cMiTTs Ha 3BAJIUINAX 34 JOIIOMO-
rOI0 MiKpPOOpraHi3MiB i3 momajbIIuM BUKOPUC-
TaHHAM BUPOOJEHOTO METaHy Aa€ MOMKJIUBICTH



3paTtHa
[0 3an/igHeHHsA
ANLEKNTITUHA

3annigHeHHs

[loHopcbKa
cnepma

BeegeHHsA cnepmun

Man. 77.1. Cxema WITyyHOro 3annigHeHHA

BUpimuTH oxpasy Tpu mnpobaemu. Ilo-mepime,
BOHA 3MEHIIYe BUKHIMN IIapPHHKOBOro rasy i sa-
mobirae riaobanbHOMYy moreminuio. Ilo-gpyre,
MeTaH € UYyAOBMM IIAJIMBOM i TapHUM [IiKepe-
Jgom eHeprii. ITo-TpeTe, 118 TEXHOJOTIiSA TO3BOJISAE
epepodIATA BEJIWKY KiJIbKicTh cMiTTA i mmepe-
IIKOJ Kae 3a0pyqHEHHIO HABKOJIUIIHLOTO cepe-
IOBHIIIA.

biotexHonorii B MegnunHi

BioTexHoJsoTiuHi MeTOOM HIMPOKO BUKO-
PHUCTOBYIOTBCS B TaKUX Tajdys3dAX MeIWUIUHU,
K PempoAyKTHBHA MeIWIIMHA i TPaHCIJIAHTO-
Jgorifg. Penpodykmuena me0uyuHa 3aiMaeThCs
OpodiTakTUKOIO, TiarHOCTUKOIO Ta JIiKYBAaHHIM
Gesrriansa B goguHu. Bora 6asyeTbheca Ha BUKO-
pUCTaHHI HaWHOBIININX PO3POOOK 3 €HIOKPUHO-
Jorii, Xipyprii, remeTnuHol iHKeHepii Ta iHIIIX
ranyseii. JloOpe BiAmpamboBaHMMU i TOMYJISP-
HUMHU TEXHOJIOTiSIMU PETPOAYKTUBHOI MEIUITMHYU
€ TeXHOJIOTil IITyYHOro 3aIlIifHeHHsA — eKcC-
TpakopIopajJbHe (II03a OpraHi3sMoM KiHKHU) Ta
iHTpaKopmopasbHe (B OpraHismi »KiHKu) 3amiz-
HeHHa (MaJu. 77.1).

Tpauncnaanmauisa — 1ie IepecagKa pelu-
mieHTy opraHa abo0 TKaHWHU, AKi Oyam B3ATI
3 opramismy gonopa. IlepecamxyBani opranm

0 KniouoBa iges

CyuyacHa 6ioTexHONOriA € MOTY>XHVM iHCTPYMEH-
TOM fIK Y rasly3i HayKOBMX AOCAigXeHb, TakK i B ra-
ny3i BMPOOHUUTB NPOAYKTIB XapuyBaHHSA, MiKiB,
no6yToBOI XiMil. TaKoXX BOHa [03BOSIAE ePEeKTUBHO
3axuLLaTH CiNbCbKorocnopapcbKi Kynbtypu 6e3 3a-
CTOCYBaAHHS XiMiYHUX 3acobiB.

Tema 8. Cenekujia Ta GiotexHonoria - Jp 33y S

Man. 77.2. 3D-NpuUHTUHT OpraHis noanHn

¥ TKaHWHU HA3WBAIOTb MPAHCNAGHMAMAMU.
OcHOBHOIO IIPO0JIEMOI0 TPAHCILIAHTAIII € II0Jo-
JIaHHA iMyHHOTO0 6ap’epy. Byab-aki uy:ki opranu
1 TKAaHWHYU iIMyHHA CUCTEMA OPraHidMy PO3IIi3HaE
¥ IIOYMHAa€e aTakyBaTH, HAMAralouuch 3HUIUTHU
yykopigHi KiitTuau. Ile crae mpuumHoOio 3arube-
Ji #1 BigTOprHeHHs TpaHCIIaHTaTiB. g mome-
PeIsKeHHA IIHOTO MPOIeCY JiKapsAM JOBOJUTHCS
NPUTHiYyBaTH B HallieHTa pobOoTy iMyHHOI cuc-
TeMU 3a MOIOMOTOIO CIIeI[iaJbHUX IIperaparis.

OpuuM i3 HaAOiJABII HepCIeKTUBHUX Ha-
npaAMiB TpaHcmIaHTosorii € 3D-npurmuHnz op-
ragiB (majn. 77.2). Ila TexHoJIOTis 3acHOBaHa
Ha CTBOPEHHi 3 KUBUX KJITUH TPUBUMipHUX
MoOJleJieil OpTraHiB Ha INTYYHil OCHOBi. ¥ Hi#l Bu-
KopucToByeTheA cuctema 3D-mpyky. Ilepesara
IIbOTO METOAY B TOMY, IO MOYXKHA BUKOPUCTO-
BYBATHU IITYYHO KYJIbTUBOBAaHI KJIITUHU CaMOTO
naiieHTa. ¥ TaKOMY BUIIaAKY 3HHKAa€ mpobaeMa
iMyHHOTO KOH(IIKTY 3 TpaHCILJIAaHTATOM.

3apa3 Taky TeXHOJIOTiI0 BiKe IIOYaau KO-
MEePI[iiHO BUKOPUCTOBYBATHU IJISA BUPOIIYBAHHSA
MIKipW, KPOBOHOCHUX CYJAWH, CEPI Ta MEAKUX
OKpeMHuX TKaHWH. IIOKM IO OCHOBHi ycIixu
0yJIO TOCATHYTO Y CTBOPEHHI OKPEMUX TKAHUH.
Hpyk minux opraHiB mepebyBae Ha cramii Bix-
IpaIIOBaHHA TEXHOJIOTI].

3anuTaHHA Ta 3aBAaHHSA

1. Aki nepeBarn i HefonikM MailoTb MeToan GioTex-
Honorii y BUNagKy ix 3aCTOCyBaHHA ANA OXOPOHU Ao-
BKinnAa? 2. Yomy 3acTtocyBaHHA MiKpOOpraHiamis gna
CUHTe3Y JIMMOHHOI KUCNOTW € BUTIAHIWNM, HiXK 1T Ximiu-
HUWA CKHTe3?
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OcHoBHi nonoXxeHHA Temun «Cenekuia Ta 6iotexHonoriA»

OCHOBHMMM 3aBOAHHAMU cenekLii €:

BUBEJIEHHS COPTiB POCJIMH i3 BHCOKOIO BPOYKANHICTIO

BUBEACHHS IIOPiJ] TBapWH i3 BHCOKOIO IIPOAYKTUBHICTIO

BUBEIEHHSA CTIMKUX 0 3aXBOPIOBAHb Ta Ail HECHPUATIUBUX (PaKTOpiB OpM POCIAHWH i TBapUH
3abesImeueHHA aJanTallil copTiB i mopiJ HO YMOB Cy4YacHOTO ClIbBCBKOTOCIIOAAPCHKOI'0 BUPOO-
HUIITBA

SHUJ)KEHHSI BUTPAT Ha BUPOIIYBAaHHS POCJIUH i TBapUH

MeTtoaun cenekuil

MacoBuii mobip - KionyBauusa

InpuBinyaneaUit 106ip « CoopigueHe cxperryBaHHA (iHOpUAMHT)
CTBOpEeHHA YMCTUX JiHIN « Hecnopiguene cxpertyBanua (ayTOPUIUHT)
Tiopugusanis « MeTon IMIBUAKOTO MiKPOKJOHAJIBHOI'O
Bigmanena ri6opumgusarisa PO3MHOKEHHSA

T'eneTuuna momudikallias opraniamis « OTpuMaHHA Ti6pUAOM

Tereposuc — Ie ABUIIE, 3a AKOTO IepIle MOKOJIiHHA TiOpUAiB, OfepKaHuX V pe3yabTaTi Heclo-
pigHeHOTO cXpellyBaHHSA, Ma€ Iy HU3KY I[IHHMX IMOKA3HUKiB, 3a AKMMIN BOHO 3HAUYHO IIepeBepIIye
000X CBOIX 0aTBKiB.

Tunu cxXpewlyBaHb

MoHoribpugHe OuribpugHe MoniribpugHe

Amnajisyloue cxpelllyBaHHA — IIe CXPeIlyBaHHA OCOOMHU i3 HEBiJOMUM TeHOTHUIIOM 3 OCOOMHOIO,
TOMOBUTOTHOIO 34 PEIleCUBHUMMU aJIeJIAMM BCiX MOCHiI:KyBaHUX TeHiB.

MeTtoaun po3BefeHHA TBapUH

YncrtonopogHe CxpeLyyBaHHA l6pwuanzauisa

LieHTpn noxoa»KeHHA KyNbTypPHUX POC/NH

Hasga neHtpy Pocaunm, IKi MOXOAATH 3 I{HOTO IEHTPY
CximmoasificbKuit IIpoco, cosa, MmaHmapuH, JiNuHa, BOJOCEKHUH ropix
Irgo-MamamicbKUin BanaH, KOKOCOBa ITajbMa, IOMapaHua, YOPHUN IIepellb, PUC
IngificbKkuit Baknaxkan, TMMOH, MaHT0, TPEYKAa, OTipOK
CepenuboasiicbKuil Huusa, nubyisd ropogHsa, YaCHUK, KOHOILIA
ITepenunoasiticbruii («Pomgrounit ITmrenuns, mouba, JKUTO, AYMiHB, TOPOX, CJIUBA, I'PyIla, piHikoBa
miBMicAIb») najbMa, JbOH, iHKUD
CepenzeMHOMOPCHKU O/IBKOBe epeBo, BUHOTPAI, ripunilida, Kamycra, MOPKBa, OypAK, Kpin
Edioncermit Copro, KaBa, KaBYH, K0JIa, KYHXYT
IlenTpanbHOAMEpPUKaAHCHKU Kykypynsa, kakao, 6aTar, COHAITHUK, TIOTIOH
IliBmenHOAMEpPUKAHCHK UM Kapronna, momigop, apaxic, ananac, reses
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CyuacHi 6iotexHonorii

Kraitunma imskeHepis — I1e raaysb 0ioTexHOJIOTII, AKa Po3po0Jide i BUKOPHCTOBYE TEXHOJOrII
KYJbTUBYBAaHHS KJITWMH i TKAHWH 11032 OPTraHi3MOM y IITYYHUX yMOBax.

T'eneTnuna (remma) iH;KeHepia — Ie ranysb 0ioTeXHOJIOTiI, sSKa po3podjse I BUKOPUCTOBYE
TEeXHOJOril BuAiJIeHHA TeHiB 3 OpraHi3MiB i OKpeMmUX KJITWH, IX BUJO3MiHEHHA U yBeJeHHA B iHIITL

KJiTuHu abo opraHismu.

Tenernuno momudikoBani opramisamu (I'MO) — 1me opramiamu, TeHOTUII AKUX OyJIO 3MiHEHO 3a
IOIIOMOTOI0 METOMiB T'eHeTUYHOI iH)KeHepili 3 BUKOPUCTAHHAM TexHoJorii pexkombinanTHux JIHEK.

Memoo i3 8UKOPUCMAHHAM 8eKmMopi8 Ha OCHO8I
nnasmio 6akmepit i3 pody Agrobacterium

- —

=%

4

BekTop Ha OCHOBI
nnasmign, AKnm
MICTUTb FeH iHWo-
ro opraHiamy

MomiweHHA GakTe-

pin Ha cepepoBuLle

3 KY/JbTYpOIO KAiTUH
pocnvHM

Memoo i3 8UKOPUCMAHHAM 2eHHOI 2apmamu

YacTku 30noTa /»‘::::-
3 HaHeCeHolo ﬂl-lK/Q
[eHHa rapmata ‘

O6CTpin KNiTMH YacTKamm

3050Ta 3 AHK ———f‘:\“'

MNepeHeceHHA
reHa B reHom
KNiTWH

Po3amHoXeHHsA
KNiTUH

BrpolyBaHHs
reHeTU4YHO Moaudiko-

BaHOro opraHismy

PocnuHHa
KNiTKHa

)

&)
-

®opmyBaHHA NapocTKiB
Ha NOXWBHOMY CepeaoBULLi

lanysi 3acTocyBaHHA CyyacHOi bioTexHonoril

+ BupoGHUIITBO XapuOBUX IIPOAYKTiB

+ BupoGHUIITBO 3ac00iB moGyTOBOI Ximii

+ PempoayKTuBHA MeIUIIMHA
- T'emna Tepamisa

- BopoThba 3i mKigHMKaMM Ta XBOopobaMu

pocJuH

MNpuHUMnn 6ioeTnkn:

+ BupoGHUIITBO JiKapCchbKMUX IperapariB
- Cenexiia
- TpancmanToJOriA

- Haykosi mocraimxenusa

« [Tpuanun aBroHoMii (iHAWBiM Mae mMpaBo POBMOPAIMKATUCSI CBOIM 3J0POB’AM)
« [Ipuanun «He 3amIKoAb» (BuMarae MiHimaJsisamii IKogu 3a MEIUUYHOTO BTPYYAHHS)

« [Tpuunun Gsara (dikap 3060B’sA3aHuil BUKOHYBaTu mii,

CIPAMOBAHI Ha IOKPAIIleHHS CTAaHy IIallieHTa)

 IIpuHIMI crpaBeAJIWBOCTI (BUMarae piBHOTO CTaBJIE€HHA
10 BCixX TaIfieHTiB i piBHOTO JOCTYyHy MO PECYPCiB AJIA MEIWYHOI JOTTOMOTH)
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Tema 9. Ekonoriga

§ 78. lNpepmerT i 3aBaaHHA eKonorii

0 [omipkymnTe

K BM BBaXa€Te, A€ B XUTTi MOXKHa 3aCTOCOBYBaTM
€KOJIOriYHi 3HaHHA?

Q 3raganTe

» HaBKonuLHe cepepoBuLle, eKOSOTis
« MNonynAauis, ekocnctema, biochepa

Bu3HaueHHs, 06’ekT, npegmet
i 3aBAaHHA eKonoril

Exonoria — Hayka Ipo B3a€MOJiI0 JKUBUX
opraHismiB Ta iXHiX yrpynoBaHb OJHE 3 OJHUM
i 3 HAaBKOJIHUIIHIM CepeIOBUIIEM.

O0’ekTaMu BUBUEHHS €KOJIOTiI € Giosoriusi
CHCTEMU HaJOPraHi3MOBOI'O PiBHA — IOIIYJIAII,
exocucteMu i 6iocdepa B 1isomy.

IIpemxmeToM BUBYEHHSA €KOJIOTii € B3a€eMO-
Iid opraHidMiB OAWH 3 OAHUM i 3 HABKOJUIITHIM
cepemoBUIIIEM.

Ha nonynauyiiinomy pieni exoJioria BuBUaEe
XapaKTEePUCTUKHU IONMYJIANif (HAaIpUKJIam, Ipo-
CTOPOBY CTPYKTYPY) i XapaxkTep B3a€M03B’I3KiB
Mix ocoOuHaMu (HAIIPUKJIAL, BHYTPiIIHLOBULO-
BY KOHKYypeHItio). Ha pigni exocucmem Benuke
3HaUeHHA MAalOTh MiKBHUIOBiI Tpodiuni 3B’aA3KU
(TpodiuHi JaHIfOrHM), 3a HOIMOMOTOI0 AKHX Bis-
OyBaeThCA IIEPEHECeHHS IOKUBHUX PEYOBUH Ta
eneprii B exocuctemi. Ha pigni 6iocgpepu BuBua-
IOTh TIPOIeCH TIJIaHETAPHOTO MAacIITady, Taki aK
KO0JIOOOIT PeUOBUH, aCUMIJAIA COHAYHOI eHep-
rii, IPOAYKIiA opraHiuHoi pevuoBWHU.

Ha crorogi ekosorisa Buiinnia 3a Me:xi 6io-
Jgorii 1 mepeTBOpMJIACA HA MIKAUCIUILIIHAPDHY
HAyKy, IO IPUCBAYEHA B83AEMO0iaAM JNIOOUHU
3 HABKOJUUWLHIM cepedosulieM, Ta OXOILIIOE IIU-
TaHHS 0XOPOHU NPUPOOHO020 cepedosuuia.

OCcHOBHUMH 3aBTaHHAMM €KOJIOTii €:

* BUBUEHHSA B3a€MOJii opraHiamiB i3 paxTo-
paMu HaBKOJMUIIHLOTO CEPEeNOBUIIA Ta 1X BIJIU-
BY Ha CepemOoBUINE MPOKUBAHHSA;
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« BUBUEHHSA oprauisarmii Ta pyHKIIiOHyBaHHS
Oiosoriunmx yrpymoBaHb (IOIMyJIAIili, eKocuc-
TeM, Oiocdepu);

* PO3p0o0Ka OCHOB pallioHAJLHOTO IPUPOIO-
KOPUCTYBaHHA.

Etanu po3suTtky ekonoril

ITepwuit eman — B3apolKeHHS eKOJIOrii.
o cepenunu XIX cr. BigOyBajsocs IIOCTYIIOBe
HAKONMWYEHHA NaHUX IIPO B3aEMO3B’SA3KU KU-
BUX OpraHisMiB i3 cepefoBuIlieM iX IPOKUBAaH-
Ha. Ille Bimomuii mpupogosuaBens K. Jlinueit
(1707-1778) migxpecaoBaB MPOBigHe 3HAUYCHHS
KJIIMaTUYHUX YUHHUKIB.

Tepwmin «biocepa» yBiB aBcTpilicbKuii reo-
gor E. 3mwocc (1875). 3HauHWiI BOJIMB Ha PO3-
BUTOK €KOJIOTiUHOI HAyKM 3JIilICHUB YCECBIiTHBO
Bimomuii maykoselb-zoosor K. B. Jlamapxk
(1744-1829), saxuii BBayKaB, IO HAWBAKJIUBI-
IIT0I0 TPUYNHOI0 IPUCTOCYBAJIBHUX 3MiH OpraHis-
MiB € BILIMB YMOB HaBKOJIUIITHBOTO CePEIOBUIIIA.
I, 3BicHO K, UMMaAJUN BHECOK Yy CTAHOBJEHHS
eKoJIoTii MaJjia Teopis HmPUPOAHOTO HOOOPY BU-
3HauyHoro Buenoro Y. [apmina (1859). 3acHo-
BHUKOM €KOJIOTil X BBa'KA€ThCA HIMeIbKUN
6iomor E. I'exkkenb, sxuii 1866 poKy BIepiie
B)KUB TE€PMiH «EKOJIOTifA».

Ha dpyzomy emani (cepeguna XIX — ce-
peauraa XX cT.) BimOyjaocss BUOKpeMJIEHHS
eKoJIoril B caMOCTifiHy raJjysh 3HaHb. 3aCHOB-
HUKOM MTONYJSAIiNHOI eKoJIorii BBa)Ka€eThCH
aurgiicekuit Buenun Y. Earon. Bim y cBoiit
MoHoTpadii BoepIiiie BUKOPUCTAB MOHATTA €KO-
Joriumoi Himii, oGr'pyHTYBaB HPaBUJIO €KOJIO-
riyamx mipamizn, chopmyJsiroBaB IPUHIIUIIU II0-
nyaaminaoi exoJsorii (1927).

1926 poxy BuiilLjIa mpars BAAATHOI'O YKpa-
imcekoro Buenoro B. I. Bepnaacnkoro «Bio-
chepa», e OyJIO BUCBITIIEHO BEJIMUYE3HY POJIb K-
BUX OPTaHi3MiB y reoxiMiuHmx mporecax 3eMJIi.
Y 30-Ti poxku XX CTOJIITTA cPOPMYBAIUC HAIIPIM-
KM eKOJIOTil momyJIAIiii Ta eKocucTeM. S30KpeMa,
OyJin 3aIpoIIOHOBaHI MaTeMaTHUHi MoOOeJi uu-
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BioexoJorisa

AyTrexkoJioris

Hdemexoaorisa, a60 momyasifiiiHa
€KO0JIOTisd

CuHexroJoris, abo eKoJorisa
yIrpyloBaHb

Hocaimxkye inquBinyanbHi 3B’ A3Ku oKpe- = Poarisamae B3aeMo3B’sI3KU MisK op- = BuBuae yrpymoBaHHs opra-

MOT'0 OpraHismy a0o BUAY i3 CepeloBUILlEM. = IaHi3MaM{ B MeXKaX MMOIYJIsaiii.

Hi3MiB Ta iX B3a€EMO3B’A3KU

IIpenmeToM BuUBUYEHHA MOXKe OyTu xap- = JlocaifKye yMOBH, V AKUX POPMY- B €KOCHCTEMAX.
YyBaHHsA, POBMHOMKEHH, Mirparii, mic- = eTbcd monyJasiisi. BuBuae BuyTpimni- = Omepye TaKMMH HOHATTAMU,
e MPOKUBAHHSA, POJIb OCOOWHY (BUAY) = HBOUONYJAIINHI yrpyIOBaHHA, IU- = AK «YTPYHOBAHHSA», «EKOCUCTE-

B CEPEIOBUIII MPOKNBAHHSA

ceabHocTi momyasainii (B. Boabreppa, A. JloTka,
T'. Tayse). IlorarTa «ekocucrema» 6yJI0 BBeJEeHO
1935 pokry amriitickkuM 6oraHikoM A. Tencuri.

Tpemiii eman PO3BUTKY eKoJIOTil posmo-
yaBcs B Apyriit moaoBuHi XX cT., KOJU cTa-
JV TOMITHMMU 3MiHM B HaBKOJHUIIHLOMY Cepe-
IOBHUIIi, TaKi AK 3a0pymHEHHSA BOAM, HOBiTpH,
3HUKHEHHA JiciB, BUMHPaHHA PiIKiCHUX BUIIB
TBapuH i pocauH. Ili sminm Oyam HaciaigKom
MIBUAKOTO PO3BUTKY ITPOMUCJIOBOCTI I IPUPOCTY
HacesnenHsda. Crajo 3po3ymijo, IMO AisAIbHICTH
JIOAWHN He JINIlle 3aBAa€ IIMKOAW MOBKiJJIIO,
ajle ¥ 3arpoKye iCHyBaHHIO CaMOT'0 JIIOACTBA.
Tak exoJorisi mepeTBOpMJAacA HAa KOMILIEKCHY
HayKy, AKa BUBYAE TAKOXK MPOOJIEMH OXOPOHU
HaBKOJUIITHBOTO CePeIOBUIIA.

CTpyKTYypHI Nigpo3ginv ekonorii

¥V HaIm yac eKoJIoTiio MOAiIATh Ha OeKilb-
Ka HAYKOBUX IUCIIUILIiH.

Bioekosoria € 6a30BOI0 €KOJOTiUHOIO Hay-
KOI0, II[0 BUBUAE 3aKOHOMipPHOCTi B3a€M03B’ A3KiB
OopraHiamiB Ta yMOB cepemoOBHIIA.

Teoexooria poarianae 3B’ 430K OiochepHUX
Ta Te0JIOTIYHMX IIPOIlECiB, yUaCTh IeOJIOTIUYHUX
YNHHUKIB Yy BUHUKHEHHI @ eBOJIONii KUTTA Ha
3emri.

IIpukaagHa exoJoria BuWBUae MeXaHi3MU
pyliHyBaHHA 0iocepu JIOOAMHOIO ¥ crocobu 3a-
mo0iraHHA IIBOMY IIPOIECY, a TaKOK PO3PO00JIsIc
NPUHIUNN PaI[iOHAJbHOTO BUKOPHUCTAHHS IPU-
POOHUX pecypciB.

0 KnioyoBga igen
Ekonoria BMBYa€E B3aemopfild OpraHiamiB OfVH

3 OHMM i 3 HaBKOJMINLWIHIM CepefoBuLLEM Ha PiBHi
nonynAuin, ekocuctem i Bciei iochepun. Pozgina-
MU Gioekonorii € ayTekonorisa (B3aEmogis «ocoou-
Ha — cepenoByLLe»), AeMEKOSIOTiA (B3aEMO3B'A3KN
0COOVH B YrpynoBaHHI) i cMHeKosnoris (3B'A3KK
B eKocucTemax).

HaMiKy YMCeJIbHOCTI MOy IAILil

Ma», «eKOJIOTiuHa HiIa» TOIIo

EkonoriuHi pyxu

Y XX cToJiTTi Yy CBiTi mouasii mOIIHUPIOBA-
THCSA €KOJIOTiuHi pyXu, CIIPAMOBAHI Ha 3aXUCT
HaBKOJIMIIHBOTO cepemoBuinia. Haiibinbin Bimo-
MUMU MIHHAPOOHUMU HeYypsdosuMu OpzaHi3a-
yiamu € MiKHapOmTHUI COIO3 OXOPOHHU IIPHUPO-
nu (IUCN), BcecBiTHiii oHa AuKoi mpupogu
(WWF), BcecBiTHE TOBApUCTBO 3aXUCTy TBAPUH
(WSPA), I'pinmic. Ixua giaapHicTs copaMoBaHa
HA BUABJIEHHS Ta BUPIIIeHHA II00aJbHUX i pe-
TioOHAJBHUX €KOJOTIYHUX IIPobJeM.

Y 6inpm mHixk 90 KpaiHax cBiTy iCHYIOTH
3eneni napmii i norimuuni pyxu; ix ob’emgHye
MikHapoaHa Mmepe:xka IyobanbHi 3emeni. Boru
3aKJMKAIOTh [0 COIliaJibHUX pPed)OpPpM CTOCOBHO
OXOPOHM HAaBKOJIUIITHLOTO CEPENOBUIIA, 3aAXUCTY
€KOJIOTIUHMX i HOB’A3aHuX i3 HUMHU COIiaJIbHUX
IIpaB TPOMAsIH.

B oxpemux kpaimax i ixHix perioHax ic-
HYIOTb TOOPOBiIbHI 00’ €0HAHHA 2pOMAOAH i 2po-
Ma0CvKUX Opzari3auyiil, MeTOIO0 AKX € BUPIilIeH-
Hs MicIIeBUX eKOJIOTiuHuX IIpo0jeM i KOHTPOJb
3a HOTPUMAaHHSAM NIPUPOJOOXOPOHHUX 3aKOHIiB.
B Vkpainmi Benmka yBara OpUIiISIETBCA CTBO-
PEHHIO IPUPOJOOXOPOHHUX TEPUTOPiil, OXOPOHi
piuok, 60poThOi 3 OpakoubepcTBOM. EKOIOTiUHE
MUCJIeHHS IONYJISPU3YETHCA — BigOyBalOThCA
eKoJioriumi axiii (HampukJjaanm, KamMOoaHii Ha 3a-
XHWCT TEePBOIBITIiB a00 NPOTH YTPUMaHHSA AENb-
¢iHiB y HEBOJIi), BUXOIATh APYKOM KHUTU €KO-
JIOTIYHOT'O CIPAMYBaHHS.

3anuTaHHA Ta 3aBOaHHA

1. AKnin po3din ekonorii BUBYAE LWiNbHICTb Nonyna-
Uii? TpodiuHi 3B'S3KM MiX BraaMm? Konoobir peuoBuH?
2, ki, Ha BawW NornAg, NONOXeHHA Teopii MOXOAKEHHA
Bugis Y. [lapsiHa cTocytoTbca ekonorii? 3. Ik ekonoria
nos’a3aHa 3 reorpadieio? 4. 3'AcyiiTe, AKi €KONOriyHi
opraHisauii icHyloTb y BalLin 06nacTi i AKa MeTa IXHbOI
DiANbHOCTI.
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Tema 9. Ekonoris

§ 79. MeTtoamn eKonoriyHNxX AocnigXeHb

0 [omipkymnTe

* Yim ekcneprMeHT Bigpi3HAETbCA Bif cnocTepe-
XKeHHA?

Q 3raganTe

» MOHITOpPUHI, MogentoBaHH:A

3B'A30K eKOoNOoril 3 iIHWNMK HayKamu

B ocHoOBy ekoJiorii mokJameHo TicHuit 3B’ d-
30K i3 mpupoAHMUYMMU HayKamMu — O6ioJoriero,
reorpacdieto, reoJioriero, rpyaTosuascTBoM. Ha-
IPUKJAJL, B3aEMOJil0 OpraHiaMiB i3 xXiMiuHUMMI
KOMIIOHEHTaMH CepemoBUIlla BUBYAIOTh (pisioio-
rig ra 6ioximisa. EdexkT BIIuBYy cepegoBUINa HA
OpraHi3Mu OIiHIOETHCS 3a KOHKPeTHUMU 0ioJio-
rivHMMU O3HaKaMW, BU3HAUUTU AKi MOKHA 3a
JTOIIOMOTOI0 aHaToMii, emOpioJiorii, ricroJiorii,
mutosiorii. B eKoJsloriuHOMY MOHITOPMHTY MO-
JKYTh BHUKOPUCTOBYBaTHCSI OO0 €KTH 300JI0Trii,
6oraHiku, MiKpob6ioJorii.

Pasom i3 Tum, B eKoJorii Immpoxo 3acTo-
COBYIOTBCA METOAU MaTeMaTuku, pisuru U Xi-
Miil — mJ1a MozesIfOBaHHS €KOJIOTiUYHUX IPOIIECiB,
JOCTiMyKeHHs AUHAMIKYW IMONYJAIlill, BUBUEHHS
K0JIOO0ITY PeYOBUH, MOHITOPUHTY CTaHy HaBKO-
JIUIITHLBOTO CEePeIOBUIIA.

3HaHHA, 3000yTi MIJISIXOM €KOJOTiuHUX [I0-
CJi’KeHb, 3aCTOCOBYIOTH B OXOPOHI HpUpOIHU
(BiIHOBJIEHHA YWMCEJBbHOCTiI BUIB, PETyIAIis
IPOMUCTY, OUHUINEHHA IPOMUCIOBUX BiIX0miB),

Man. 79.1. lMonboBi cnocTepexeHHA
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MenuIuHi (po3pobKa HOPMATUBIB T'PAHUYHOTO
BMiCTy IIKiAJMBUX PEUYOBUH), eKoHoMIimi (pa-
IIioHaJNbHE IPUPOJLOKOPUCTYBAHHSA, pecypcosbe-
pesKeHHs, 3MiHA TeXHOJIOTii, BimzMoBa Big 0co0-
JIUBO HEOEe3MeYHUX BUPOOHUIITB).

MeToponoria eKonoriyHux gocnigxeHb

B ekosorii BUKOPUCTOBYIOTBCA CTaHAAPTHI
MeTOAW HAYKOBOTO [AOCJIiMKEeHHS: CIIOCTepe-
JKeHHA, eKCIIepUMEeHT i MomesqoBaHHs. BiacHi
METOAU €KOJIOTii MOosKHa MOAiJIuTH Ha IBi rpy-
mu: II0JIbOBi ¥ Jsaboparopui. IToarvosi memodu
IO3BOJISAIOTh BUBYATHU JKUB1 OpraHisMm B mpu-
ponHomy cepemoBuili. Tak MoKHa 3’sAcyBaTu
TUII B3a€EMOJil BUAIB i3 cepemoBUIIEeM, 3PO3yMi-
T B3aEMO3B’A3KM MisK opraHisMaMu, BUBUUTHU
Iifo soBHimHIX (axTopiB. Ar snabopamoprumu
3a3BUYaA KOPUCTYIOTHCA MeToAaMu Ximii, ¢isio-
Jjorii, amaromii, 6ioximii. OcobauBO MMOMyJIAPHI
ximiuni meromu. Ix sacrocyBaHHA Hae 3MOry
BUSHAUUTH AKICHUN CTAaH HABKOJHUIITHLOTO Ce-
pemoBuIilla — BOAMW, I'PYHTY, HOBiTpA.

lNonboBi cnocTepekeHHA

Y mOJBOBUX CIIOCTEPEKEHHAX eKOJIOTH IIe-
penyciMm 3’sCOBYIOTHP HAsBHICTHL 00’€KTa CIIO-
crepexxkeHHsa (maju. 79.1). Hanmpukimaanx, opucyrt-
HICTh THX UM iHINTUX BUIIB, iIXHiX €KOJOTiUHUX
OiArpyI, YMHHUKIB cepemoBuiia. CKJIamZaioTb
KapTu IOMIMPEeHHsS W iHBeHTapusalliiiHi cmuc-
KM gpociaimxysamux o6’exriB. IIpore ocHOBOIO
€KOJIOTIUHUX MOOCTifKeHb € KiJbKicHa OI[iHKa
00’ekTiB i mpormeciB. BigoyBaeTbca 006K um-
CeJLHOCTI OpraHiamMiB Ha JIOcCJailKyBaHilli Tepu-
TOPii, OIiHIOIOTLCA ILJIiHICTH, 3aXBOPIOBAHICTD,
3a0pyIHEHHS cepeloBUINA Ta iHIM MOKa3HUKMU.
3a 3MiHOI0 IIMX IOKA3HUKIiB MOKHA 3pOOUTHU
BHCHOBOK IIPO cTabiJibHicTh 00’eKTa abo K BU-
ABUTU IMBUAKICTL i HaIPIMOK 3MiH.

EKONOriYHnim MOHITOPUHT

ExoJjioriuauii MOHITOPMHT — Il TpuBaJe
(AK mpaBmJO, OaraTopiume) CIIOCTepPeKeHHS 3a
TPpUPOTHUMU 06’eKTaMu abo eKOJOTiuHuMU
mporiecamu. CrocTepesKeHHs 3a HASABHICTIO BU-
OiB, IXHIiM cTaHOM i YMCeJbHICTIO Ha3MBAETLCS
bionozivHum moHimopurnzom. CrocTepekeHHSA
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Mpuknagn 6ioinanKauii

3a0pyaHEeHHS

3acoIeHHA I'PYHTY

BioimgukaTopu

ITo:xkOoBTiHHA JUCTKIB UM 3 KPaiB Ife 70 HacTaHHA oceHi. IlinBuIIeHHS KOHIIEeHTpAIlil

OpoJIiHy B JuCTKax Kamrrana. OnagaHHs JUCTA B JIUII i KaIllTaHiB

XponiuHe 3agUM-
nenHsa SO,

1 cMOpoOIMHYI
3a0pyTHEHHS BaXK-
KUMU MeTajaMu

ITigBuiiena KoH-
IeHTPAIisd 030HY

3a 3araJbHUM CTAHOM IIPUPOJHOTO CepeaoBUIIA
¥ 3MiHOI0 eKOoJIOTiuHUX (haKTOpPiB HABUBAETLCS
MOHIMOPUH2O0M HABKOJUULHbOZO Cepedosulla.
CoocrepeskeHHA 3a 3arajJbHOCBITOBUMHU IIPOILE-
caMu Ta ABUIIaMU B Oiocdepi Semiri Ha3UBAETH-
cA Oiocpeprum (2100aNbHUM ) MOHIMOPUHZOM.

3a3Buuaii, MOHITOPMHI TIOEAHYE MOJILOBI
¥ jmabopatopHi MeTtomu gociaimkenHb. OKpim Gio-
JOTiYHUX, BUKOPUCTOBYIOTH (hiduuHi, Ximiuni,
reorpadiuHi Ta HaBiTH KOCMiUHI MeTOOU, IIPUMi-
poM, 30HAYBAHHSA 31 MITYyYHUX CymyTHUKiB. Mo-
HITOPMHT Y4acTO 3AiMCHIOIOTDH 321151 KOHTPOJIIO 3a
3a0pyIHEHHAM I'DPYHTY, BOOHOTO I IIOBITPAHOTO
CepeIoBHUINa PiBHUMU BigxogaMu, HAKOIIMYEH-
HSIM BasKKHX METAJiB, XiMiUYHUX pPeUYOBUH, pajmio-
HYKJIIIiB, HOTPAILIAHHAM IX Y Xap4yoBi JIAHITIOTH.

3aBIaHHAMU MOHITOPMHTY € OI[iHKa U IIpo-
THO3 CTaHy MPUPOAHOTO cepenoBuiria. ToOTo 11e He

[li3HanTeca Ginblue

B YKpaiHi 6araTopiyHuii eKOMOriYHWUIA MOHITOPUHT
30iNCHIOTb Y 30HI BigYy>KeHHA HaBKoONo YopHo-
6unbcbkoi AEC. 1o MOHITOPUHTY HaneXuTb KOHTPOSIb
pagiauiiHoro 3abpyaHeHHA FpyHTY, aTMocdepu, BO-
JOVM, OLiHKa CTaHy POC/IMHHOIO M TBAPUHHOIO CBITY.
3a pesynbTaTamyi MOHITOPWHIY PO6AATL MPOrHO3 —
AK MOLUNPIOBAaTUMETLCA TON YL iHLINIA PafioaKTUBHUIA
efleMeHT y HaBKOJULLIHbOMY cepefloBULLj, i, BUXOAAYMN
3 UbOro, po3pobnAlTb CTpaTerito 3axucTy.

KntoyoBa iges

OuiHKa i MPOrHo3 cTaHy NPUPOAHOro CepeaoBULLA
BifOyBa€eTbCA Ha NiACTaBi MOMbOBUX CMOCTEPEXKEHD,
6ioHAMKaLi, eKONOriYHOro MOHITOPUHIY 1 Moge-
NIOBaHHA. EKONOriYHMM MOHITOPUHT — Le TpuBane
CNOCTEPEXEHHA 3a MPUPOAHUMK O6'ekTamy abo
npouecamu. bioiHgnKauia — ue ouiHKa cTaHy ce-
penoBULLa 3a Aornomorolo 6ionoriyHmx 06'eKTiB.

SHMKEHH CIIiBBigHOIIIeHH XJI0podiny a no xaopodiny b B snunu. IToOypiHHA XBOTHOK
Anuni # cocuu. ITouepBOHIHHA AUCTKIB y JIucTAHUX HepeB. OmagaHHA JIUCTA B arpycy

Haxkonuuennsa pryri B mip’i nraxis. HakonuuyeHHs CBUHIIO B JINCTKAX TUCY

Cpib6asicTe 3a6apBieHHSA JUCTKIB TIOTIOHY, IJIAMUCTI TOYKOBI HEKPO3U HA HUX

IIPOCTO CHOCTepesKeHHs 3a 6iocdeporo, a i1 mepen-
OauenHd HebasKaHMX HACIIOKIB yTpydYaHHS JIIO-
IWHU B IIpupoay. BimomocTi, oTpuMaHi B pe3yJib-
TaTi MOHITOPUHTY, CIPAMOBYIOTH Ha PO3POOKY
3aXO0/iB ITI0JI0 OXOPOHU AOCTiIKyBaHUX 00’ €KTiB.

bioiHanKauis

SKicTh HABKOJUIIHLOTO CEPEIOBUIIA MOMK-
Ha BU3HAUUTH MeTogaMu Oioimmmkarii. Bioinmu-
KaIlig — Ile OIliHKa CTaHy cepemoBUIIa 3a HOIIO0-
Moro Giosoriunux 06’ekTiB. [laa Oioimgukarii
BUKOPUCTOBYIOTH OCOOJIMBO UYTJMBI OO0 3MiHHI
cepemosuina Oiosoriuni Bugu. CTadl HaBKOJIHUIII-
HBOTO CepeoBUIIa OIiHIOIOTh 3a HaABHICTIO abo
BiICYyTHiCTIO BHAiB-iHAMKATOPiB, 1XHBOIO MOP-
¢oJioriero, MOBEIiHKOIO, YNCEJIbHICTIO, BUJIOBOIO
pisHOMAHITHiCTIO yIrpyIoOBaHb Ta iH.

MopentoBaHHA

MogemroBaHHA — IIe JOCJIiIKeHHs He CaMOro
ob’ekTa, a fioro MomeJsi, IO BiAIIOBizae BiacTu-
BOCTSAM peaJibHOro 00’exrTa. MopenioBaHHS BU-
KOPUCTOBYIOTH TOHi, KOJHM HOCJIiI:KEeHHS BJIACHE
00’eKTa € HeMOJKJIMBUM, BHUMarae sabarato Ko-
mITiB abo yacy, IpuUMipoM, ITif Jac JOCJiaKeHHA
€KOCHCTeM. 3a JOIIOMOI'0I0 KOMII IOTEPHOI'0 MOje-
JIIOBaHHSA OTPUMAJIN, HATIPUKJIAM, 3aKOHOMipPHOCTL
B CIHCTEMi «XIKaK — JKepTBa», 3pOOMJIN IIPOTHO-
31 YUCEJbHOCTI MOMYJIAIIIHN i CTIHKOCTi eKOCHUCTEM.

e?JaI'II/ITaHHFI Ta 3aBLAHHA

1. K BU BBaXKa€Te, UM NOTPiOHIi MaTeMaTWUUHI 3HaH-
HA B eKkonorii? MNoAacHiTb cBow Bignoeiab. 2. Lo Take
GionoriyHUn MoHITOpUHI? AK Noro 3aiicHiolTb? 3. 3a-
NPOMOHYITe CXeMy MOHITOPUHIY NPUPOAHNX NOMYAALIN
KabaHa. 4. Ik MOXHa BVMKOPWUCTOBYBAaTU JMLLANHUKM
y BOCNIOXKEHHSAX, WO 34iACHIOTb 3a gonomoroto 6io-
iHaMKauii?
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§ 80. EkonoriuHi ¢akTopm

0 [omipkymnTe

opraHiaMiB. AHTpomoreHHi gakTopm — isdab-
HiCTHL JIOOAWHU, IO IPAMO BIJIMBAE Ha KUBi
opraHisamu abo 3MiHIOE IXHe cepegoBHILlEe IPO-
JKMBaHHA.

Exosoriuni dakTopm momiiAgmTh TaKOX Ha
pecypcu I ymoBu. Pecypcu — 1e ejieMeHTH

HUI BILIUB

3axinuenHs mabauyi

daxTopu IIpuknagu
AKI YNHHUKKN BNANBAKOTb Ha GiOPi3HOMAHITHICTb . . .
- Kaimaruuni | CepemubopiuHa Temmeparypa,
XMBUX OpraHi3miB? . .
BOJIOTiCTH, CHMJIA BiTPY
» Enadiuni CkJyan rpyHTy, 0T0 MOBiTpPOIIPO-
3rapante HUKHICTB i KUCIOTHICTD
+ Micue npoXxuBaHHs, CepefoByLLE NPOXNBAHHSA Tigporpa- T'ycruna Bogum, mBUAKIiCTD Teuii,
diuni PO30pPicTh BOAU
Knacndikauis ekonoriuyHmx ¢paktopis Oporpagiuni = OcoGnuBocti penbedy, BUCOTa HAZ
.. piBHEM MOpH

Exoumoriuni ¢gaxkropu — 1me ymMoBu cepejio-
BUIla HPOKUBAHHSA, AKi BIJMBAIOTH HA JKUBI Biornuni
opraHiamu. EI{OJIOI‘I‘IHI'/IMI/I (I.)aKTopaMI/I MOXKYTb Mixpo6io- BB Mixpoopramiamis (Bipycis,
oyTu, HapUKJaZ, OCBITJIEHICTD, TeMIeparypa, — GaxTepiii, HaRmpoCTimIIX)
JOCTYIHICTh KMCHIO, HAABHICTh CIIOJIYK IEBHUX
eJIeMEHTIB i BOJIU. Mikorenni Bnus rpubis

3a IIPUPOaOIO eKoJioriuni (baKTOpI/I HO,E[iJIﬂ- ditorenni Boaus pocyiuH
10Th Ha abioTwmuHi, 6ioTmyHi ¥ aHTpomoreHHI. 3 . B
AGioTuuni dakTOpM — Ile YMHHUKU HEKUBOI OOTEHHL [ITAB TBADIH
IPUPOAH, AKiI mMpaAMO abo omocepeKOBAHO BILIN- Amnrponorensi
BalOTh Ha KuBi opramismu. Biotuuni daxro- o . 5 -

. . MU IT H1U BILJIUB NHN
pM — Ie BILJIMB Ha OpPTraHi3M IiHIIUX KUBUX bd esrocepen JIHB JE0A
aHTpomoreH- | (LIOJIOBAHHS, IPOMICE], BUPYOY-

BaHHA JIicy, OCYIIIeHHs 6OJIiT,
PO30PIOBaHHA 3€MeJb, PO3BEEH-
HA ¥ 0XOPOHA TBapPWH, iHTPOAYK-
1ig (BBeeHHA) BUIiB Ha HOBIi
MicIld MIPOYKUBAHHA)

) . Henpamwuii OrmnocepenKoBaHUIl BIJIUB JIIOAUHUI
Cepeuomfma HIPOKUBAHHA, K1 OpPaHIP’lXI cio aHTpomoreH- | (3abpyAHeHHSA HaBKOJUIIIHHBOTO
skuBae (i’ka, Boa, KMCEHb, BYIJIEKUCJIUI Tas). i T CepeloBUINA, PYHHYBAHHSA MicIh

Ix kinekicTs y pesysnwraTi B3aemopmii 3 opra-
HI3MOM MOXKe 3MeHIITyBaTHCA. Y MOBH — IIe
eJleMeHTH cepeJloBUIIA IPOKUBAHHA, AKi opra-
Hi3M He CIIO:KMBAa€ (TeMIlepaTypa, OCBiTJIEHICTBD,
aTMoc(epHUN TUCK).

Knacuoikauis ekonoriyHux ¢paktopis

MIPOKUBaHHSA)

Bnnue 6ioTnuyHux paktopis

BioTtuuHi dpakTOopu MOAiNAOTHL HA BHYTPIIII-
HBOBHIOBLI I Mi'XkBHOOBI.

Brympiwinboeudosi dakTopu — Iie BILJIUB

Ha OpraHiaM ocoOMH IBOTO K BuLy. Jlo HUX Ha-

dakTopu ITpurknxagu .
JeXKaTh, HallpUKJak, CYIepHUIITBO 3a JIiIepCTBO
AbioTnuni B 3rpai, KOHKYPEHIIid 3a 1)Ky, a TAKOXX B3a€MO-
. . ormoMora I CIiBpPOOiTHHUIITBO, TypOoTa O0aThLKiB
Ximiuni KucnorHicTs cepemoBuina, raso- A p n » TYP
- . IPO TOTOMCTBO.
BHUU CKJIa/J IIOBITPA, KOHIIEHTPA- M 0 A
1ist comeft y Bomi . inceu (.)61 CpaRTop‘I/I — 1e BI.'IJII/I]'B Ha opr'a:
Hi3M ocoOuH iHIMUX BuAiB. [0 THUIiB MiKBUI0BOI
dDismuni IHTEeHCHUBHICTD COHAYHOTO BU-

B3aeMO/JIil HasexaTb nPomokKoonepayis, mymya-
Ni3M, KOMEHCANL3M, KORKYPEHULA, NAPASUMU3IM,
XUMHAYME0, AamMeHCcani3m, Helmpani3m.

IpoMiHIOBaHHA, MarHiTHI moJid,
pamioaKTHBHICTB, IIIyM
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Qopmu cniBiCHyBaHHA OpraHi3mis

Tun B3aemomii XapakTepuCcTHKA

Bopors6a 3a Ti cami ymoBu Ha-
BKOJIMIITHBOT'O CEPEIOBUINA MidK
pisaumu Bugamu (mixeudosa
KOHKYpeHyis) abo BcepequHi
OIHOTO BUAY (8HYMPIiUlHbOBUD0BA
KOHKYPeHUis)

Kouxypeniisa

Awmencaniam HisgnsHicTs ogHOr0 Buny (inzi6i-
mopa) IPU3BOJUTH A0 MIPUTHIUEH-
HA iHIIUX BUAIB (ameHcanis)
Heiirpamiam Pisni Bugm opranismis maroThb
pisHi eKosioriuHi moTpebu i He
B3Aa€EMO/IiIOTH OJUH 3 OSHUM

IIporoxoome-
paiia

CroiBpoOiTHUIITBO PiBHUX BUIIB
IPUHOCUTEL IM 000M KOPHCTH, aJie
pasoM i3 TuM He € 000B’ IBKOBUM

O6uaBa BUAU OTPUMYIOTH B3a€M-
HY KOPUCTH

Myryamism

OnuH i3 mapTHEPiB 0ZePIKYE
KOPHUCTD, HE 3aBJAIOUH IITKOIKN
iHImomy

Komencamaism

Onuu oprauism (xuxcax) moigae
inmui (sHcepmey)

XUKaITBO

OpraHiszMu 0fHOTO BUAY KUBYTH
3a PaXyHOK IOXKVBHUX PEYOBUH
iHIITOTO BULY

ITapasutusm

0 [lisHanTeca binbLue

Ynitky 2013 poky Ha piuui CiBepcbkuii [loHelpb 6yno
3adikCcOBaHO MacoBe PO3POCTaHHA EK30TUYHOI aKBa-
piymMHOI pocnuHu — nicTii (BogAHOro canaty), AKa
B HOpPMi 3pocTa€e B Tponikax. TobTo Bigbynacs aHTpo-
noreHHa iHTPoAyKLUiA (BBeAEHHA) akBapPiyMHOI KynbTypu
B npupoay.
MicTia Hag3BUMYaNHO WBNAKO PO3MHOXWIACA, 3aX0OMNuB-
WX HOBi AiNAHKN PiukM BHM3 3a Teui€lo (3a Kinbka Mi-
CALiB MPOCYHYBLUNCb Ha COTHIO KiNOMeTPIB) i NOBHICTIO
BKPUBLUY MOBEPXHi BOAOVIM. |HLi POC/MHN Helo KOHKY-
PEHTHO BUTICHANNCSA; BOLOWMM 3a60/104yBanmcsa. 3MiHN

ITpuxknxagu

Mixceudosea KORKYpeHYis 3a XapUoBi pecypcu (Kauka
# uaiika, Oyp’AHU ¥ KYJIbTYPHI POCIMHN), 38 OCBiTIIE-
HicTb (mepeBa B Jrici)

BHYympiwHb08u00680 KOHKYPEHYis MiK cCaMI[sIMU Yepes
caMKy (J1eBu, MOPCBhKI CJIOHM, ITaBUYi), 3MarauHs 3a
JigepcTBO B rpyii (IIIMMIIaH3€e, BOBKM)

Buninennsa pocamHamMu pedoBUH, 110 IPUTHIUYIOTH PicT
iHImMMX pocauHHUX BuAiB (charHosi Mmoxu Ha GosoTax
BUTICHAIOTH KBiTKOBI pOCAUHU, AJMHA BUTiCHAE iHIITL
POCJIMHU)

IIpo:xuBanHsa B ogHOMY JIici KabaHiB i 610K, AKi He
IePeTUHAIOTHCA B IPOCTOPI if He KOHKYPYIOTH 3a 13Ky

3B’AB0K paKiB-IyCTeJHFHUKIB 1 aKTUHIN fae pakam 3a-
XUCT BiJ XMKaKiB, a IJId akTUHiN 361iJIbIIIye IIPOCTip
JLJI TIOJIIOBAHHSA

KBiTKOBI pociuHU Ta iXHi 3aIMIbHUKY, OYJIL00UKOBi OaK-
Tepii Ta 6000Bi pocyHU, ccaBIli Ta OaKTepii KUIIeYHMKA

IepeBo @1 uIaiHuK, 10 JKUBe Ha HbOMY, PUOU-TIPU-
Yenu i aKyJu, IOIIUPEHHS CIIOP i HACIHHS POCJUH 3a
JOTIOMOT'OI0 TBAPUH

ITaByxku — KOoMaxu, XMKi ITaXy — TPUSYHU, BOBKU
¥ ucuni — apibHi ccaBIli i mTaxM, XMIKi POCTUHNT —
KoMaxu

T'pubu-TpyTOBUKY Ha JepeBax, KPOBOCKUCHI mapasuTu
(xomapi, KJirimgi, 6;10xu, BoIIi), rHi3HOBI mapasuTtu (30-
3yJis), ipsracTi rpubu Ha 3/1aKax, MapasuTUYHI YepBU
B TPaBHi# cucTeMi

cepenoBULLa NPOXKMBAHHA NPU3BENU Jo 3arnbeni pubu.
3apocTi 3aBaxanu cygHomnnascTtey. Ekonoriuni cnyx6u
3[iNCHIOBANN MOCTIMHWIA MOHITOPUHT i Mob6otoBanucs,
WO TakKMMKU Temnamu nNicTiA 3a ofHe NiTO JOCArHe piuy-
Kn [oH.

OfHaK y3MMKy uepe3 HM3bKy Temnepatypy (abiotuu-
HUI eKoJNoriyHM pakTop) Ginblua YacTMHA 3apocTeit
3arvHyna. Ta nonpwu ue nicTia BAaNo nepesumyBana
1 36epernaca B TeMIMX CTIYHMX BOAaX €/IeKTPOCTaH-
uii B cennui Ecxap XapkiBcbkoi o6nacTi (TexHOreHHui
dakTop).

@

1. Aki ekonoriyHi yMOBM Ta €KONOriyHi pecypcn He-
06xigHi ana AbnyHi? fowWoBOro yeps'aKka? APiKAXKOBMX
rpu6is? 2. Po3kaxiTb, AKi 6ioTnYHI dakTopn cepenosuLla
BNAMBAOTb Ha noca. 3. Onuwite Hacnigkn (MO3WTUBHI
M HeraTuBHi) Aii aHTponoreHHoro ¢akTopa Ha 6yp’AHN.
4. Yomy BMAV-IHTPOZYLEHTV (HanpuKnag, KonopaacbKuia
XKYK) 4acTo mMatoTb nepesary nepeg MicLeBumu sugamm?

KntouoBa igea

\

EkonoriuHi dakTtopn nopinawoTb Ha abioTWUuHi,
6i0TUYHI 1 aHTponoreHHi. ®opMamn GiOTUYHUX
BiAHOCWH € NpoTOKOoOMepaLid, MyTyani3m, KOMeH-
cani3M, KOHKYpeHLif, Mmapa3suTtm3m, Xux<auTso,
ameHcarniam, HemTpanism.
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§ 81. OcHOBHi 3aKoHU daKTOpianbHOI eKonorii

0 [omipkymnTe

Yomy apean koanu o6MexeHWUin nuwe By3bKOIo
30HOI0 NpUbEpPeXHNX PaloHiB Ha cxodi 1 MiBAHi
ABcTpanii i 6inblie BOHa Hige He TpannAeTbcaA?

é 3raganTe

o ApanTauia

« bioTnyHi 1 abioTnuHi dakTopn cepenosuiLa

3akoH TonepaHTHoCTI Lendopaa

1 3aKOH MiHimymy J1ibGixa

Koxxuunii :xuBuil opraHism 3asHae mii BeJIUKOI
KimbKoCTi eKosoriunmnx daxTopiB. BignmosinHi pe-
akIrii Ha 11i paxTopu B pisHMX OioJIOriUHMX BUIIB
BiZIpPi3HAIOTHCSA, ajle MalOTh 3araJibHi 3aKOHOMIp-
HOCTi, IKi Ha8WBAIOTbCA eKOJL0ZIYHUMU 3AKOHAMU.

BigmoBimHo mo 3akony mimimymy JliGixa,
yenix scummediaibHoCcmi 0P2aAHI3MY 3ANeH UMD
8i0 mo2o exon02iuH020 paxmopa, AKuil nepeody-
seae 8 minimymi. Ileit sakon 6yB chopMyIHLOBA-
Hui HiMenbKuM XiMikoMm FOcTycom dor JIiGixom
mre 1840 pory. AMepuKaHchbKHuii 3000T BikTOp
ITengopa 1913 poKy ykasaB, III0O OOMeKyBaTH
SKUTTE3NATHICTh MOKYTEH (DAKTOPU, IpEACTaBIe-
Hi He TiIBbKM B MiHiMyMi, ajle I y MaKCUMyMi.
3akon TosepanTtHocTi Ilendopaa: 6ydv-axuil
HCUBUILL OP2AHI3ZM MAE BEPXHIO U HUNCHIO MEXHCL
sumpusanocmi (moaepanmuocmi) 0o 6ydv-
AK020 eK0J02i4iH020 (haxmopa.

A
Mexi BuTpuBanocti

3oHa
onTuMymy

HuXHsA mexa
BepxHa mexa

IHTEHCMBHICTb peaKLii opraHiamy

g £

£ z I £

o © v © v o

© .z .z ©

s REZ| w o s

= c opmanbHa c =

[aa} g— KUTTEOIANBHICTDb g— [ag}
/ \ »
>

IHTEHCUBHICTb pakTopa

Man. 81.1. Kpusa TonepaHTHOCTI
(rpadiyHe 306paxkeHHA 3aKOHY OMTUMYyMY)
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3aKoH onTUMyMy

Mix mimimymom i makcuMyMoM icHye nmia-
Ma3oH 3HaYeHb (haKTopa, y AKOMY OpraHism
Mocke icryBatu. el nianasoH Ha3MBa€eThHCA gia-
Ma30HOM TOJEepPaHTHOCTI (BuUTpuBaJjocti). Bin
OIMCYETHCSA 3AKOHOM ONITUMYMY: 0y0b-AKUll eKxo-
JLOZIYHUL (PaKmop no3UMUBHO BNJAUBAE HA HUBL
OpZaRi3MU JUULE 8 NEBHUX MeHAX.

I'padiuno 3aKOH ONTMMYMY 300paKyIOTh
Y BUIJIALI KPUBOI TojepaHTHOCcTi (Maa. 81.1).
InTencuBHicTb Aii ekosoriunoro (akTopa, Hali-
OLJIBINI COPUATIANBA IJA KUTTEIiAJIBLHOCTI opra-
Hi3ZMy, Ha3MBAETHCA €KOJOTIYHUM OINTHMYMOM.
IaTeHCcUBHiICTD eKoJioTiuHOrO (haKkTOpa, 3a AKOIL
KUTTENIATBHICTD OPTaHiBMY CYTTEBO IIPUTHIUY-
€ThCA, HA3WBAETHCA mecuMyMoM. MiHimMaibHO
1 MakKCMMaJbHO MOJKJIMBI 3HAUEHHA (axTopa
Ha3UBAIOTHCA KPUTHYHNMU TOYKAMU; 32 IXHiMU
Me:KaMU iCHyBaHHSA OpTraHi3My HEeMOXKJIUBE.

Nimitytoui bakTopwm

Y npupomHOMY cepemoBUINI HPOKUBAHHSI
Ha OpramiaM oJHOYAcCHO Jie 06es3yiu eKoJoriu-
HuX (haxTopiB. HaBiTe AKIO jullte oguH i3 X
daKTOpPiB BUXOAUTH 3a MEXKi CBOIX KPUTHUUHUX
3HAUeHb, TO OCOOMHAM 3aTrPOKYy€E CMepPTh IOIPU
ONTHMAaJIbHY KOMOiHAaIifo inmux gpaxTopis. Ha-
OPUKJIAL, AKIIO He IOJUBATU KiMHATHI pociu-
HU, TO BOHU 3arWHyTb, He3BayKalouu Ha rapHe
OCBITJIEHHS U POMIOUMNII I'PYHT.

TakumM umHOM, HANOIJABII 3HAUYIITUM IJId
BUKUBAHHS BUABJIAETHLCA TOM €KOJOTIUHUI
darTOp, AKUN MAKCUMAaJbHO BiIXWJIAETHCA Bin
cBoro ontumymy. Taxwuii (paKTOpP HA3UBAETHCS
JdiMityrouum, abo OOMeEKyHOUNM.

Hna TBapuH JimMiTyrounmm (akTopaMm dac-
TO CTAIOTh TEMIIepaTypa CcepemoBUIIa i HOCTYII-
HicTh 1Ki, AJA pocamH — HaABHICTL CBiTIIAa,
BOAM I iHINIMX HEOPTAHIUYHUX CIOJIYK.

Ao piBeHEb OfHOTO (haKTOpPA BUXOAUTH 34
MeXKi TOJIEPAaHTHOCTi, TO 3BYKYETHCA Mialas3oH
BUTPUBAJIOCTI ¥ mo immux (paxtopiB. Hampu-
KJIajZ, 3a yMoBuU HH3bKoOTo BMmicTy HirTporemy
B I'PYHTi BHMIKYETHCS MOCYXOCTiMKiCTh 3JIaKiB;
roJIOAHA TBapWHA CcTa€ OiJbII ypasauBOIO IJId
XMKAKIB 1 UyTJANMBOIO 10 XOJIOLY.
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Man. 81.2. MewkKaHUi NpUNANBHO-BIAMINBHUX 30H OKeaHy
BUTPVMYIOTb 3HaUHi KONIMBAHHA TemrepaTypu, BONOroCTi
N CONMOHOCTI

EkonoriyHa BaneHTHICTb BUAIB

Me:xi TosiepaHTHOCTI /I KOHKPEeTHUX (ak-
TOPiB cepefoBUINA € AYIKE PIBHUMM I PidHUX
OiosoriyHMX BUAIB. ¥ PUPOAi iCHYIOTH AK BY3b-
KocIIelliajizoBaHi Buau, Tak i BUAM, CTiHKi mo
3MiHI YMOB. 3IaTHICTh OPraHi3MiB KUTHU i1 PO3-
BUBATHCA B IIUPOKOMY Jiamas3oHi yMOB cepej-
OBHIIla Ma€ HA3BYy €KOJIOTiYHA BaJEHTHiCTbh, a00
€KO0JIOTiYHA TOJEePAHTHICTH.

OpragisMy 3 IIMPOKUM [AiallasoHOM TOJIe-
paHTHOCTi, SAKi 3JaTHI BUTPUMyBaTH 3HAYHI
3MiHM HABKOJIUIIIHBOTO CEpPeNOBUINA, Ha3WBa-
I0ThCA eBpubiontamu. Hanpukian, me TBapu-
HU ¥ POCIMHU, fAKi KUBYTH B yMOBax KOH-
TUHEHTAJbHOTO KJIIMaTy, BUTPUMYIOTH 3HAUHIi
Ce30HHI KOJWBAHHA TeMIIepaTypH, BOJIOTOCTI,
OCBiTJIEHOCTI Ta iHINMUX NPUPOIHUX (PAKTOPiB.
Ho rakux BuAiB Hanexarb my0, COCHAa, BOBK,
MwuIia, ropobems Ta 6araTo iHIIUX MeEITKaH-
miB momipHuX mupor. TakoyK cuibHI Iepemna-
IV IOBKOJIMIIIHIX YMOB BILJIMBAIOTH HAa JKUTE-
JiB 30HW MOPCHKUX HOpumamsiB (man. 81.2).

OpranizaMm 3 BY3bKHUM [JIialla30HOM TOJIE-
paHTHOCTi, AKi 3maTHi icHyBaTu JuIle 3a cTa-
JIUX YMOB HaBKOJIMIIIHBOT'O CEepPeJOBUINA, HAa-
3UBalOTh creHoO0ioHTamMu. CTeHOOIOHTHUMU €
6araTo MeIIKAaHI[iB OKeaHiUHUX TJHNOUH, IIe-
yep, Bucokorip’iB (maa. 81.3). TumoBumu cre-
HOOiOHTAMM € BHYTPIIlIHI mapasuTH, TaKi AK

0 Kniouosa iges

OpraHiam mMoXe icHyBaT\ B MeBHOMY Aiamna3oHi
3HaueHb ekosoriyHoro ¢aktopa — AianasoHi
TonepaHTHOCT. OpraHiamu 3 WUPOKMM Aianaso-
HOM TONIEPAHTHOCTI Ha3MBaKTbCA €BPUGIOHTHMU,
a 3 BY3bKMM [iana3oHOM — CTEHOBiIOHTHUMMN.

Man. 81.3. lipcbki ropwnu, Aki nepebysaioTb Mif 3arpo3oio
3HWKHEHHSA, MaloTb Jy»e BY3bKWI apean y BUCOKOTip'ax
LleHTpanbHoi Adpurkn

CTHOKKOBiI uepBu. BoHu 3maTHiI icHyBaTu Tijib-
KM B OpraHisaMi KOHKDETHOrO BHJy-Xa3sdiHa,
3a cTajol TeMIlepaTypu U KHCJIOTHOCTi. Bysb-
Ka XapuoBa cIlelliajisallid BuU3Hayae CTeHO-
bioHTHiCTE Koanum (JIHCTS eBKaJimra) i pis-
HUX BUIIB KoJiOpi (HeKTap IEeBHUX POCJIUH).

Bysbka choeriagisamia cremob6ioHTiB ob6me-
JKye iX poO3ceJieHHdA, TOHi IK eBpubiOHTHICTH,
HaBIIAKW, COPUAE HOIIUPEHHIO BUIB.

3amexHO Bifm (darTOpa cepemoBUINa BUAU
MOXKYTh HA3WBATU CMEHOMEPMHUMU T e8pu-
mepmuumu (pakTop — TeMIlepaTypa), CmeHoza-
JNIHHUMU T espuzaniHHumu (COJOHICTD), CMEeHO-
Gpazamu 7 espupazamu (Buzm ixki).

@ MpakT1yHa poboTa

Bu3HayeHHs onNTMMaNbHOro Ta NeCMManbHOro
3HaYeHHA eKOoNoriyHoro ¢pakropa, 30HU ToNe-
PaHTHOCTi Ta NPOBeAEHHA NOPIBHAHHA €KOJNOo-
riYHOi BaJIeHTHOCTi MoAeNnbHUX BUAiB

1. NMobyayiTe KPUBI eKONMOriYHOI TONEPAHTHOCTI
AnA NoavHU BiAHOCHO daKTopiB: TemnepaTtypa
cepefoBuLLa, KoHueHTpauia CO,, KoHueHTpa-
uia O,. BigsHauTe onTumymu, necumymu,
KPUTUYHI TOYKM Ta Aiana3oHM TONEPAHTHOCTI.

2. [MopiBHANTE eKONOrivyHy BasIEHTHICTb ropunmn
N NIOANHN.

e?)al'll/lTaHHﬂ Ta 3aBJaHHA

1. Ymict docdopy B FpyHTi, e BUPOLLYIOTb POC-
nvHK, cTaHoBuTb 10 % Big Hopmu, a Kanbuito — 50 %
Big Hopmu. Lo € nimitytouum daktopom? Akuin TUn
[O6pVB HeOoOXiAHO BHECTV B FPYHT Yy nepuwy uepry?
2, Lo o6mMeXye MOLWMPEHHA POCAVH YrMb OKeaHy?
3. Onuwitb ekonoriuHi Nimitytoui dpaxkrtopu, wWwo nepe-
LWKOAXKAIOTb XUTTIO NMIOANHN B AHTapKTWAi; HA BePLNHI
lmanais; Ha Mapci.
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§ 82. ApanTauia Ao BNAUBY eKONMoriyHmx ¢pakTopis

0 [omipkymnTe

K nepepdaeTbCA eHepriad MiXK OpraHiamamu B eKo-
cuctemi?

Q 3raganTe

« Hopma peakuii
o MoandikauiiHa MiHAUBICTb
o CnagkoBa MiHNUBICTb

Qisionoriyni aganTauii

Icuye mexinbKa piBHIB amamrallii opranismis
IO eKoJIoTiuHmX (hpaKTOpiB, 110 ifOTh HA HUX.
IIpucrocyBanHss BHHUKAIOTh Ha PiBHI OKpeMo-
ro opraHismy, Oiojsoriumoro Bumy abo K IiJoi
biocucTemu.

Apanratnii Ha pieHi opeaHizMy BUHUKAIOTH
mig gac pisKoi 3MiHM 3BUYHUX YMOB CEpPEIOBU-
mia. Hanpukaan, mig gieio scKpaBuUX COHAUHUX
IPOMeHiB Ha IKipi 3’ABasgeThCA 3acMara K 3a-
XWCHA peaKIid BiJ HOMIKOMKEHHA KOPCTKUM
yabTpa@iosieTOBUM BUOPOMiHIOBAHHAM. ¥ pasi
OiIBUINEHHSA TeMIepaTypPHu IOBiTPS MOCUIIOETh-
csa TpaHcHmiparia B pocawmu. Ilig wac sminu Kiri-
MaTy BigOyBaeTbCs 3BUKAHHSA IO HOBUX YMOB —
arJimMaTusaiis.

Apanrariii Takoro Tunmy HajekaTthb 10 (isio-
aorivaux amanranii. I{le nmpucrocyBanaa ¢isio-
Joro-6ioximMiuHMX OcCOOJIMBOCTEIl OpraHiamMy mo
BILIMBY 30BHIIITHiX (paKTOpiB, AKi AitOTH y mpoIie-
ci ixX iHAUBIAYaJILHOTO PO3BUTKY — OHTOTEHE3Y.

diziomoriuni amamrarii mMaioThr iHZUBimY-
aJbHUI XapaKTep: peakilii pisHHUX ocoOuH pis-
HATbCSI MiK coboro. Hampukiazn, sacmara Ha
COHIIi 3’SABJIAETLCSI B yCiX JIOJell, OJHAK XTOChb
3acMarae CHWJIbHiIIe, a XTOChH 3JIeTKa.

diziosoriuni agmanramii pPo3BUBAITHCA
IMIBUAKO Ta € 000pOTHUMU. BOHU TPOSABASAIOTHCS
AK mMomudikalifiHa MiHJIUBiCTh i BUHMKAIOTH HaA
OCHOBI BiKe icHyOumxX Mopdosoriyanx, disiosro-
rivamx Ta 6ioxiMiuHMX 0COOJIMBOCTEI OpraHismy.

3minu mim uyac ¢isiosoriuHMX agamTaiii
HIKOJM He BUXOIATH 3a MeyKi HOpMH peakIrii.
HasiThs maficuibHiIa 3acMara B €BPOIEHIIiB He
MOJKe 3PiBHATUCA 3 KOJIBOPOM IIMKipyU KOPiHHUX
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skurteniB Adppuku. Ile BinbyBaeThca TOMy, IO
BiZMiHHOCTI B KOJIBOPi IMIKipu HaceseHHA €Bpo-
nu Ta AQpPUKHU € pe3ysibTaToM He (iziosoriunoi,
a eBoaUIllHOL agamTaIrii.

EBontouinHi agantauyii

EBosroniniai agmanramii — 1€ I'eHeTHYHO
3aKkpimyieHi mopdoJoriuni, ¢isiosmoriuni # 6Gio-
ximiuHi ocoGymBoCTi opraHiamiB, sSKi BUHUKAa-
IOTh Ha PiBHI momyJaniii abo 6iosorivHMX BUIIB
Yy X0oni iXHBOI eBOJIOIii.

Taki aganTarii BUHMKAIOTH IIif mi€io IIpu-
poxHoro nobopy. Boru gopmyioTbest OBTO, IIPO-
TSATOM HU3KU MOKOJIiHL. Ilig TMCKOM 30BHIIITHIX
(daxTopiB mocTymoBo BimbGyBaeThcs moOip oco-
OuH i3 HANG1IBII IPHUCTOCOBAHNMY I'€HOTUTIAMU,
Yy pe3yJabTaTi Yoro B reHO(pOHIAX MONYJIAIINA a00
BUJIB 3aKpiIIOIOTECA HAOOPU TeHiB, BiAmOBi-
IaJbHUX 3a IIPHCTOCYBAJIbHI 0COOJIBOCTI.

EBourtorifiai amamrariii yTBOPIOIOTBCSA caMe
IO TUX YMOB, Y AKMX BOHU (opmyBaamca. Ha-
TIPUKJIAM, POCIWHU TYCTEJb IPUCTOCYBAJUCH IO
mTedinuTy BogM: BOHU e()eKTHUBHO 3amIacaioThb ii
B TKaHWHAX, SHUKYIOTh TpaHCIIipallito 3a pa-
XYHOK MopdoJoTiyHuX 3MiH JucTKiB. Kopinmi
JKHUTeJi BHCOKOrip’iB, Oe IOBiTpPsA 3HAUHO PO3-
piKeHe, MalOTh CIAAKOEMHI afganTarii 70 HU3b-
KOI KOHITeHTpAIlil KMCHIO: Y HUX BeJINKa I'pyaHa
KJiTKa, 30iJbIIeHn 00’e€M JiereHb, IIiABUIIeHA
KiJIBKiCTh epUTPOIUTIB Y KPOBi.

Epourroritiai agamraiiii € rpynmoBUMU: BOHU
OOHAKOBi B ycix ocobuH momyJsailii abo BUIY.
Came eBosIOIliliHiI amamTalii BU3HaA4YalOThL MeXKi
MoaupikaIiiHol MiHJIMBOCTI I HOPMY pPeakKIrii.

ApanTauii Ha piBHi 6iocncTtem

Ha ogwmiit TepuTopii MeImikae BelnkKa Kijib-
KicTb pisHMX BUIiB, aJallTOBAHUX OO TUX CAMUX
abiormunux ymoB. OKpiM TOro, BUAU BUOYIOBY-
IOTh IEeBHI B3a€MO3B’A3KM OAMH 3 OZHMUM. Takr
dopmyeTbea Oiocuctema. IlokasHMKOM amamTo-
BaHOCTi OiocmcTeMu OO II€BHOTO CEPEIOBUINA €
e(peKTUBHICTh ii (PYHKIIIOHYBaHHS B IIHOMY Ce-
penoBumli. AxanroBaHicTh OiocucTeMu IIOAiJsA-
IOTh Ha eHepreTuuHy, PecypcHy i inmgopMarltiiny.

Eneprernuna amanTtoBaHicTh — IIe Bimmo-
BiiHiCTh KiJIBKOCTiI eHeprii, 0 HAAXOAUTHL MO
OiocucTremMu, BUTpaTaM Ha il PyHKI[IOHYBaHHS.



[li3HanTeca Ginblue

lNoka3oBMM NPYKNagoM PeUYOBUHHOI afianTOBaHOCTI €
aMIHOKMCNOTHUI cKknag 6inkis. Bigomo, Wwo B npupogi
TpannseTbca 6m3bKo 500 BULIB aMiHOKUCIIOT, OfHaK
[0 cknagy 6inkis BxogAate nuwe 20. YBaXKa€eTbCA, O
Ui 20 amiHOKMCNOT BYNM HaVNOLIMPEHILIMMA 1 HANZo-
CTYMHILNMW B HaBKONIMLLHbOMY CepefoBuLLi Ha nep-
LWKxX eTanax GopMyBaHHS KUTTA. ToMy BOHW BBIMLLIN
[0 cKnagy GinkiB i 3aKpinUANCA B reHETUYHOMY KOZi.

SK Bu B)Ke 3HaeTe, y 0ioJIOTiYHMX cHCTeMax
mepenaua eHeprii BimOyBaeThcsa pasoM i3 peuo-
BUHOIO IO TPO(MiuHMX JIAHIIOTAX: IOTJIMHYTa
i*Ka mIKepesioM eHeprii mjsa KOMKHOTO HAaCTyII-
HOro oprauismy. Ilepima JaHKa B I[bOMY JIAHITIO-
3i — pocauHU. 3azanvHa Kiavkicmbs eHepeii, aka
MOJCe YUpPKYAEamu 6 Oiocucmemi, 3aieiums
8i0 mozo, CKilbKU COHAYHOL eHepezil 6yno nepe-
meopero agmompopamy. Ha OPZaHiYHYy PeLoSUHY
8 npoueci pomocunmesy.

TobTo eHepria Oyab-akoi OGiocucremMu 3ae-
JKHUTHh Biff Macu 3ejieHHX pocJuH (abo 1miaHobax-
Tepiit) Ta iHTEHCHBHOCTiI iXHBOT'O (DOTOCHMHTE3Y.
OueBUAHO, IO eHepreTUUYHUM Oasmamc Oiocuc-
TeMH 3aJIeKUTh Bing KJiaimatuunoi 3omu. Haii-
OinbIn GiosioriuHo OifHMMM 30HAMU Ha 3eMJIL €
mycTelbHa ¥ apKTmuHa. KiJbKicTh mocTymHOI
eHeprii, AKy BUKOPHCTOBYIOThH OioCHCTEeMHU ITMX
30H, YKpaii maJya. Ogue 3i cmocobiB amamrairii
opramiamiB, fAKi TaM KHBYTb,— 3MEHIIEHHS
€HeproBUTPAT Ha OCHOBHUI oOMin. Hampukian,
TBapUHU 3HUKYIOTH TOOOBY aKTUBHICTh, BIIaaa-
IOTh Y CILITYKY abo aHabios.

PeuoBuHHA amanToBaHiCTh — Ile BiATIOBiz-
HicTb XapakTepy OioximMiuHMX IIpolieciB Giocuc-
TeMU THM XiMiUHMM pecypcam, AKi mocTymHi
B HaBKOJIUIITHbOMY cepenoBuiii. Ile#t Buyg agarm-
TOBAHOCTi peaJidyeThCsA 3a PaxXyHOK 30ajamco-
BaAHOCTI pariony ¥ e()eKTUBHOCTI BUKOPUCTAaHHA
peuvoBuH (Maia. 82.1).

Hanpurkisiazn, B ymMoBaX IOCYILJIUBOTO KJIi-
MaTy OpTraHi3Mu HacaMuepes IIiATPUMYIOTH BOJ-
Huii Oananc. KoykHuii BUA BUKOPHUCTOBYE IJIs

KntoyoBa iges

ApanTauii opraHiamiB fo ekonoriyHux ¢akTopis
MOXYTb 6yTW disionoriuHumu (iHaMBIgyanbHUMK,
y Mexax mofamdikauiiHOT MiHNMBOCTI) Ta eBoOsto-
LinHAMK (rpynoBMMIK AK pe3ysnibTaT NMoKOMiHb J0-
60py). ABaNTOBaHICTb Linnx 6iocnctem noginsioTb
Ha eHepreTUyHy, pecypcHy 1 iHpopmaLuinHy.

Tema 9. Exkonoria )))-

MopamiHipepn

Papionsapii
Man. 82.1. [InA yTBOPEHHA CBOro CKesneTy MOPCbKi
OOHOKNITUHHI BUKOPUCTOBYIOTb JOCTYMHI ANA HUX PeyoBU-
HW: Hanpuknag, pagionapii — cnonyku Cunidito,
a dopamiHidepn — cnonykn Kanbuiio

IILOTO BJIACHI €BOJIIOIIifHO BHPOOJIEHI Mexamis-
MU: 3MEHINIeHHA TPaHCIipalii, BUIIJIeHHA Oy:Ke
KOHITEHTPOBaHOI ceui ToIIIO.

Indopmaniiina aganToBaHicTh — Iie edeK-
TUBHE BUKOPHUCTAHHA iH(GOPMAI[iTHUX INTOTOKiB
s 3a0e3mneveHHs (DYHKI[IOHYBaHHA OiocucTeMH.

Y Oyab-sIKOMY CepeqoBHIIli B OPraHisMiB pos-
BUBAIOTHCA Ti CEHCOPHIi cucTeMu, AKi ONTUMAJb-
HO BiIIIOBimaioTh cUrHajJaM IIEBHOTO CepemoBU-
ma. Hampukiaazn, KoOMyHiKamia HaigpiOHimmmx
BOISAHUX OPraHi3MiB I'DYHTYeTbCS Ha Xxemope-
yenuyii — CUPUUHATTI XiMiUHUX cUTHAJIB, AKi
CTBOPIOIOTHCA N0Ope PO3UMHHUMU Yy BOJI PeUo-
BUHaAMU. ¥ Ha3eMHOMY CepegoBHUINi HabaraTo
OinmpIIOro 3HAUEHHA Mae @omopeyenuyis. 3o-
KpeMa, peakilisg Ha OCBIiTJIEHICTh € II00aJbHUM
PeryJasaTopoM PiYHUX IMUKJIIB (pomonepiodusmy)
y mepeBa)XHOI OiJIBIIOCTI JKMBUX OpPraHisMiB.

CkiagHe, MiHJIMBe HaBKOJIUIIIHE CepPeIOBU-
111e, aKTUBHUM CIIOCi0 JKUTTS IepeadavaioTh pPo3-
BUTOK Y TBADMHHUX OPTaHiB pelenitii i1 ycKJam-
HeHHA iHGopManiliHux curHamiB. HKurra
Y BeJHWKHUX OPraHi30oBaHUWX TIpymHax HaunOijbIire
CIIpUA€ PO3BUTKY CUTHAJIB KOMYHiKaIrii.

3anuTaHHA Ta 3aBOaHHA

1. Cknagitb NopiBHANBHY Tabnuuo. 3anUWiTh B OAWH
CTOBNYMK ¢i3ionoriyHi, a B iHWIWI — eBONOUiNAHI agan-
Tauii: a) POCIMH JO nocyxwu; 6) NOAUHW [0 XPOHIYHOI
HecTaui K1cHio (rinokcii). 2. AKumMn MoxyTb 6yTn ¢isio-
norivHi aganTauii go xonogHoro Knimaty? 3. MoAcHiTb,
YoMy OpraHiyHui CBIT Ayxe 6igHWIA: a) B apKTUYHOMY
nonci; 6) y nyctensax. 4. Yn 3patHi pocnuHn o iHdpop-
MaLinHOI afanToBaHOCTI?
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Tema 9. Ekonoris

§ 83. EKonoriyHa Hiwa

0 [NomipkynTe

Kupadu n 3e6py — POCAVHOIAHI KOMUTHI
adpuKaHCbKUX caBaH. Ik BOHU YHMKaloTb
KOHKypeHLii 3a i>Xy?

Q 3raganTe

» Micuye npoknBaHHA
« TeorpadiuHnii KpuTepin BUaYy
+ Ekonoriunnn Kputepin sngy

[ToHATTA €KONOriYHOT HiLli

Exosoriuna mHima — I1ie CyKymHicTB ycix
darkTopiB cepemoBuinia (abioTmuHux i GioTHU-
HUX), ¥ MeKaxX AKUX MOKJIVBE iCHYBaHHS BUIY
B npupoai. IloHaTTs erosoriunoi Himii myxe
mupoke. Jlo HbOTrO HaJeKaTh:

* 0c00TMBOCTI (DiBMYHOTO IIPOCTOPY, A€ TPAaIl-
JISIETHCA IIEBHUUN BUJ;

* IPUCTOCOBAHICTh BUAY MO0 abioTMUYHUX
dakTopis;

* poJsib BUAY B YIPyIOBaHHI Ta #oro
B3a€MO3B’A3KHY 3 iHIIUMU BUIAAMU.

Posmnogin exosoriuHmx HIImM MixK BHAaMu
BimOyBaeThCcAd 3a PaxXyHOK IIPUYPOUYEHOCTI pPis-
HUX BUIiB:

* IO pi3HMX MicIpb IPOKUBAHHA (npoCmopo-
ea, abo moniyHa, HiIa);

* pisHOil i*Ki (Mmpogiuna Hima);

* pi3HOTO Yacy BUKOPHCTAHHSA TOTO CaMOTO
Mica IpOXKWBaHHSA (Yacoséa Himia).

lNpocTopoBsa (ToniyHa) Hiwa

IIpocTopoBi XapaKTepHMCTHUKU E€KOJOTiuHOI
Hinr Buay sajeskaTb Big ocobJsimBocTeil Miciid
OPOKUBAHHA, a caMe Bim reorpadiuHOro moJIOo-
JKeHHdA, KJIiMaTy, peabedy, JOCTYITHOCTI AeAKUX
pecypciB (cBiTyia, Boagu, YKPUTTiB, OyiBEJIHHOTO
MaTepiayy TOIIo).

Ha pisEmx KOHTMHEHTAX TPANJAITHCH
IysKe CXOMKi MicIlsd MpOoKMBAHHSA, HAIPUKJIAL
MUPOKOJUCTAHI Jiicu B €Bponi Ta IliBHiuHiNR
Awepurti, nycreni B Azii, Adgpuri it Ascrpaurii.
¥ rakmx, CXOXUX 3a yMOBaMu, ajie reorpadiu-
HO BigmajieHuX, KYyTOUKax 3eMHOI KYyJi MOMKHa
nobaunTy momioHi 3a MopdoJoTri€ro, ogHaK CIIO-
pimHeHO nmaJsieki Buau TBapumH i pocauwH. Hanpu-
KJaf, BiAKpuTi ayru # crenu 3 ApiOHUMU 3apoc-
TAMHU YaTapHUKY € eKOJIOTIYHMMHU HiIllaM¥u IJId
TPaBOIAHUX TBApPWH, AKi MIBUAKO OiraroTh. Ase
B crenax €Bpasii me KoHi, y caBanax Adpuru
— antuiaonu, y IliBHiuHilt AMepurni — 6is3onu,
a B ABcTpasii — KeHrypy.

TpoodiyHa Hiwa

Tpodiuna Hima BUAY BU3HAUAETHCSI 0COO-
JUBOCTAMHU HMOT0 XapuyBaHHs, BOJHOUYAC Pi3Hi
BUAW MOMKYTH 3aiMaTH Te caMe MicCIle ITPOKU-
BauHs. Hampukiaz, i jock, i 6i1Ka MeNIKaoTh
y 3MimraHomy Jici, ajge MaloOTh PisdHi eKoJoriuHi
Hinri. Binka KuBe B KpoHax JepeB i XxapuyeTh-
cAd HACIHHAM Ta IJIOJAAMH, a OT JOCh KUBUTHCA
3eJIEHUMU POCJIUHAMU IiAIIOKPOBHOTO IIPOCTOPY.

IIle 6inbIT TOHKMI MOALN TPOPiUHUX HIIlI HA
TOMY CAMOMY MicCI[i IPOKHBaHHS CIIOCTEPIracTh-
cad B OJMM3bKOCHOpPigHeHUX BUAIB. IIpuraamom

Man. 83.1. KonuTHi ccaBUi B apprKaHCbKMX CaBaHaX BUKOPUCTOBYIOTb Pi3HUI MAaCOBULLHUIA KOPM
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Man. 83.2. lMpuKnagn MOXIMBUX B3aEMOfiN €KOMorivyHuX Hiw Buais A i B

€ Xap4oBa cIeliajisalia TpaBoiZHUX KOTUTHUX
B a)puKaHChbKUX caBaHax (maia. 83.1). sjKupadpu
00’imaioTh JUCTA AepeB Ha BucoTi 5—6 M, aHTHU-
JIONN OUK-IUKU iIATHL MOJIOJE JIUCTSA 3 HeBeJIU-
KMX 4YarapHukKiB, aHTHUJIOOU THY XapuyIOTbCI
3JaKaMu, 3e0pu OOpMBAIOTH BEPXiBKU BHUCOKUX
TpaB, raseji BUCKYOYIOTh HAWHMIKYI TpaBH.

YacoBa Hilla

YacoBa Hiia BM3HAYAETHCA M000BOIO, Piu-
HOIO M Ce30HHOIO aKTUBHicTIO Buay. PisHi Bugnu
MIPOABJAIOTH CX0XKi PYHKIIII B pisumit uac goou
a0o B pisHi cesounu. Hampukaaa, Ha ogHOMY Mic-
i OPOKMBAHHA iCHYIOTH HeHHI I HiUHI XuiKa-
KHu. ¥ Me)KaxX OmHiel BOmOMMHU mepioau PO3MHO-
JKeHHs pisHuX 0e3xpebeTHUX TBapWH HACTAIOTh
y pisHuii uac.

LLnpurHa eKonoriyHor Hiwi

BaxkimBoI0 XapaKTepPUCTUKOIO BULY € IINPH-
Ha ekoJoriunol Himi. Ile BizHOCHUIT MapameTp,
AKUH OIiHIOIOTH IIJIAXOM IIOPiBHAHHA 3 HilllaMu
ipmux BuAiB. Hanpukaan, ryciib MIOBKOBUYHO-
T'0 MIOBKONPAAA, AKA XapUYETHCA TiILKU JINCTIM
IIIOBKOBUIIi, Ma€ OiJbINT BY3bKY XapdoBY HIiIry,
Hi’K T'yCciHb HemapHOTO MIOBKOIPSAAA, AKa Xap-
4yeThCA JINCTAM MaliKe BCiX JUCTAHUX TIODPif.

IcHyOTH BUOM 3 IMUPOKUMHU W BY3BKUMHU
exoJsiorivuanMu Himmamu. [Ipumipowm, cipuii myp
3afiMae MIMPOKY TpohiuHy Hinry: BiH yceimHui,
XapyuyyeTbCcd PiSHOMAHITHUMU KOPMaMu SK POC-
JUHHOTO, TaK i TBapmMHHOro moxom:keHHA. Ha
TPOTHBAry MOMY CYMUYAaCTHH ccaBellb KoaJjia Xxap-

0 Kniouosa ines

EkonoriuHa Hilwa — e CyKynHicTb ycix dakTopis
CepepoBULLA, Y MeXax AKMX MOXIMBE iCHYBaHHA
B/AY. UMM CuibHilLe NepekpUBaoTbCA Hilli Pi3HUX
BUAIB, TM CWMbHile Ui BUAN KOHKYPYIOTb OAWH
3 OfHUM.

YYETLCS JUIIIE JIUCTAM II’ATH BUIiB €BKAJINITIB,
mo poctyTh B ABcrpasii. Ilett Bux mae gmysxe
BY3bKY XapuoBy HiIlly, siKa oOMeiKye IHoro reo-
rpacgiuHe momMMpeHHA.

BysbKa ekoJsoriuna Hima He 3aBKIU Biamo-
Bijae By3pKOMY momupeHHIo Buny. Hampukian,
faKTepis KMUIIIKOBA IMaJUYKa Ma€ BY3bKY €KO0JIO-
riuHy HiIIy: BoHA JKUBe TLIBKU B KUIIEUHUKY
JIIOIWHY, ajie B TOM JKe 4ac TPaIJIAEThCSI Ha BCiX
KOHTMHEHTAaX i B yCiX KJIIMaTHYHUX 30HAX, Je
"KUBYTH JIIOJIU.

[NepeKprBaHHA eKONMOTiYHUX Hill

Konm nBa opranismu pisHMX BUAIB BUKOPUC-
TOBYIOTH OJHI I Ti caMi pecypcu, ixXHi Himri mepe-
KpuBaooThed. [lepekpuBaHHS MOKe OYTH TOBHUM
a00 YacTKOBHM, 3a OOJHUM a00 KiJIbKoMa Iapa-
MmeTpaMu (BuA i2Ki, piBeHb OCBiTJIeHOCTI TOIIO).

SArI0 exoJoriuHi HimIi ABOX BHAIB 3HAYHO
BipisdHAIOTHCA OMHA BiJg OMHOI, TO BUIAM, IO
iX HaceJdAlTb, He KOHKYPYIOTH OIUH 3 OTHUM
(man. 83.2, a).

SIKIO eKoJOTiuHI HiIlli YaCcTKOBO HmepeKpu-
BatoTheA (Maja. 83.2, 6), To cIijbHe icCHyBaHHA
BHUIIiB CTa€ MOKJIUBUM B3aBAAKHU CIEIUPiuHUM
IIPUCTOCYBAHHAM KOYKHOTO BUIY, AK Y BUHALKY
3 KONUTHUMH caBaH. UuM CUJIbHIiIIIEe IIepeKpuBa-
IOThCSA HIillli, TUM CHUJIBHIIIIOI CTaE€ KOHKYpPEHITid
MixKX BUIaMMU.

SIKIIIO eKoJIOTiUHA Hillla OJTHOTO BUAY MiCTUTD
y cobi ekoJsoriuny Himry inmoro (mana. 83.2, 8),
TO BUHUKAE IHTEHCHMBHA KOHKYPEHIIid, 1 CHJb-
HUU KOHKYPEHT MOKe BUTICHUTH CYyHepPHUKA.

e3al'|l/ITaHHﬂ Ta 3aBJaHHA

1. [oACHITb, YOMY MNOHATTA «EKOMOriYyHa Hila»
i «micLe NPOXMBaHHA» Pi3Hi. 2. fKi opraHiamn — eBpu-
GiOHTHI UM CTEHOBGIOHTHI — MaloTb Ginbll WKPOKI eKo-
norivHi Hiwi? 3. Ak cniBBiAHOCATLCA EKOMOriUHi Hilwi
ropo6uis i rony6is y mexax micta?
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Tema 9. Ekonoris

§ 84. 3anoBHeHHA eKONOriYHUX Hiwl

0 [NomipkynTe

MpunycTtimo, oanH i3 ABOX BMAIB Nporpas
MIPKBMAOBY KOHKYPEHLil0 338 €KOJIOTiYHY Hilly.
Ak BiH Moxe icHyBaTu pani?

Q 3raganTe

« MpocTopoBa, TpodiuHa
1 YacoBa €KOJNOTiYHi HiLui

o MixBuaoBa KOHKypeHLis

MNpaBuno 060B’A3KOBOro 3anoBHEHHA
€KOJOTYHOI Hiwi

Yac Big yacy B pi3HUX MiCIAX TPOKUBAHHS
BUHUKAIOTH BLIbHI OiIAHKU, 1 3’ ABIAIOTHCA He-
3alHATI eKostoriuHi Himti. Ile moske BigOyBaTucs
3 piBHUX NMPUUYNH, HAIPUKJIAL, Yepe3 MOBHE BU-
HUIIIEHHA BUAY XUMKAKOM, CIIYCTOIIIEHHA Jicy
micasa ToMKesKi, 3arnbesib MENIKAHIIB BOJOUMU
micasa CKUTAHHS CTiUHUX BOJ.

Ane ekoJioriuHa Himra He MOXKe OyTH TO-
POKHBOIO. SIKIITO eKoJIoTiuHa Hillla IIOPOKHiE
B pe3yJbTaTi 3HUKHEHHA SIKOroCh BUAY, TO Bin-
pa’sy BUHUKAE iHIMUWHN BUA, AKUN ii 3aIIOBHIOE.
Taxe saMillleHHs TiATPUMYE CTPYKTYpPy OioJjio-
rigyHOTO yrpynoBaHHA. AJKe BUIMIAAiHHA HABITH
OIHiel JaHKM i3 cuUCTEeMU B3a€eMO3B’sIBKiB MOKe
IPU3BECTU A0 3HUKHEHHS BChOT'0 YTrPYIIOBAHHS.

EkonoriuHe gy6ntoBaHHA

3all0BHEHHA 3BiJbHEHOI eKOJIOriuHOl Hirri
iHIIIM BHUAOM, 3JaTHUM BHKOHYBATH B YIPYy-

------------- ey v
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Man. 84.2. ABCTpaniicbki NOLITOBI MapKu i3 306pakeHHsA-
MW CyMyacToro BoBKa 1 cobaku guHro. EkonoriuHe py6nio-
BaHHA: HIYHUN XMKaK B ABCTpanii

noBaHHI Ti cami (yHKIil, 1m0 ¥ 3HUKJIUN BUI,
Ha3WBAETHCS €KOJOTIYHMM nyO0aroBaHHAM. Bunm,
AKNI 3aMiiae, He 000B’A3KOBO € CIOPigHEeHUM
3i sHMKJIMM. Hepigko BiH HaJeXKUTh OO0 Bimpa-
JIEHOTO TaKCOHa.

MacoBe ekoJioriune ay0a0BaHHA Big0oyaocs
micaa BUMUPAHHSA AUHO3aBPiB Yy Me3030HUCBKY
epy 0su3bKo 66 MJIH POKiIB TOMY: eKOoJoriumi
Hinmi, 1o 3BigbHUINCA, OyJau 3aiiHATI pubamu,
ccaBuAMH i mraxamu (Man. 84.1).

CyyacHUM OPUKJIAIOM €KOJOTiuHOro Iy-
OJII0OBaHHS MOJKe OyTH 3aXOIIJIeHHSA eKOJOTriuHOI
HinmIi aBeTpasifichKOro cymuacToro BoBKa. lleit
HiYHM#I OJMHOUHUN XM)KaK OyB BUHUIIEHUI
yepe3 IOJIIOBAHHA B IepIriit mojoBuHi XX cCT.
3apas3 CcXO0Ky eKoJIoTiuHy Himy B ABcTpautii
3alfiMae iHIMUEA BUJL — IUKHUN cobaxka AUHIO,
AKWUNA 3aceJUB KOHTHWHEHT pasoM i3 IepIIuMU
nocesnennamu (Maua. 84.2). Ajxe HoBa Hima Mmae
IeAKi BiIMiHHOCTi: OWHIO BeAyTh MOOAMHOKUH
cIocib KUTTA, aje MOMKYTh IIOJIOBATH y 3rpai.

IxTio3aBp
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anIHLl,VII'I KOHKYPEHTHOIO BUK/TIOYEHHA

Sk Bu BiKe 3HaeTe 3 MaTepiaay HmomepegHbO-
ro maparpada, SIKII0 eKoJIoTiuHi Himii aBox BU-
IIiB CyTTEBO IIEPEKPUBAIOTHCS, TO BUAY 3HAYHOIO
Mipoi0 KOHKYPYVIOTh onuH 3 onuuM. Ile sBuie
IeMOHCTPY€ NPHUHIUI KOHKYPEHTHOTO BHTiC-
HeHHa ayze: 0sa sudu He moxcymb 3aiimamu
abcontiomHo 00HAK08I eKoa0ziyHi Hiuwli; Y TaKo-
MYy pasi MisK BUAaMM BUHHUKAIOTh KOHKYPEHTHi
B3a€EMO3B’A3KHU, AKi MPU3BOAATDL JO BUTICHEHHS
OIHOTO BUAY iHITUM ab0 A0 3MiHU HUM €KOJIO-
riunoi mHimmi.

Teopriit 'ayse chopmyaioBaB 1€l IPUHIIUI
1932 pory, BUBUAOUM KOHKYPEHIIiI0 MijK JBOMA
BugaMu iHGY30pii i3 mOAiOHMMM BUMOTaMHU [0
cepemoBHUINia. ¥ pasi yTPUMAaHHS KOMKHOTO BUIY
OKpeMO UMCeJIbHIiCTDh iHdy30piil 30iablIyBaiacs
0 MAKCHUMAaJIbHO MOXKJINBOI. A OT IIif yac coijib-
HOTO iX mepeOyBaHHS YKMCEJBHICTH OJHOTO BUIY
30iJbIlTyBaaca ITBHU/INE I MPUTHiUyBaJia PicT
YyuceJbHOCTi iHIoro Buay (maja. 84.3).

IIpuanun I'ayse BUABUBCA Ba'KJIUBUM €KO-
JOTiUHUM Yy3araJdbHeHHSM. BiH mokasas, IIO
IJaA CHiBiCHYBaHHSA BUAIB Yy KOHKYPEHTHUX
YIpyIOBaHHAX HeoOXimHi BimMmMiHHOCTI Mixk Ix-
HIMM eKOJIOTiYHMMH! HiIllaMu.

Bup 1

KinbkicTb 0cobuH

Bug 2

»

Yac

Man. 84.3. YucenbHicTb ABOX BMAIB H6aKTepiin y pasi cninb-
HOro yTpuMaHHA: BUA 1 NPUrHiyye picT uncenbHocTi BUAY 2

KntouoBa igen

3BiNlbHEHa eKoNoriyHa Hilwa He 3anuWaeTbcA Nno-
POXHbOIO, a Bipa3y > 3aMOBHIOETbCA IHWNM BU-
[OM, L0 BMKOHYE B yrpynoBaHHi Ti cami dyHKUii.
[Ba BMAN 3 OAHAKOBMMM E€KOMOFIYHUMW HillamMu
He MOXYTb HacenATn ofHe MicLe NPOXKUBaHHA; 3a
TaKoi YMOBW OAWH i3 HUX BUTICHAETbCA abo 3Mi-
HIOE Hily. KOHKypeHLiA € MOTY>KHUM eBOMoLin-
HUM AKTOPOM, WO MPU3BOAUTb A0 €KOJIOrivyHOT
aveepcudikauii Bugis.

Tema 9. Exkonoria )))-

EkonoriuHa guBepcudikauis

3rifHo 3 ONPUHIIMIIOM KOHKYPEHTHOTO BU-
ricuheHHs l'ayse, Buj, 110 IpoTrpae MiKBUIOBY
KOHKYPEHIIi10, MOYKe 3MiHUTH €KOJIOTiYHY HiITy.
Ile Burigao gy 060X BUIAiB, OCKiJIBKHU 3a TaKOi
YMOBU He BUTPAYaIOThCS PecypcHu Ha KOHKYPEH-
miro. IIpucrocoByounch A0 HOBUX HIIl, BUAHU
€BOJIIOIIIOHYIOTh, ajie BiKe B iHIIIOMY HAIPAMKY.

IToxgin eKosorivyHMX HimI y pe3yabTaTi Misk-
BUJOBOI KOHKYPEHIIil Mae Ha3By €eKOJIOriYyHa TH-
Bepcudikamis.

Exosoriuna guBepcudikaiis misk Bumamwu,
AK1 JKUBYTBH pa3oM, 3MiMCHIOEThCA, AK IIPABUJIO,
3a THUIIOM I)Ki, pPO3MiIlleHHAM y IIpocTopi abo
3pYIIEeHHAM aKTHBHOCTI B yaci. 1A 3HauHOTrO
ocyabyieHHAa KOHKYPEHIIil JOCTaTHLRO BimMiHHOC-
Tell HaBiTh 3a OMHUM i3 IIMX HapaMeTpiB.

Exojoriuna guBepcugikaiiis 3a Tunom ixki
Iobpe BimoOpaskeHa HA HPUKJIAAI 3 KOIUTHU-
MU ccaBIAMMN a()PUKAHCHKUX caBaH (AUB. Mal.
83.1, c. 174). BigmimzocTi B IIPOCTOPOBOMY
poaMillleHHi MOKHa IIPOCTEKUTU HA IIPUKJIA-
Ii ciporo @ YOpPHOTO IIypPiB: OMWH BUJ KUBE
B migBaJjiax, iHmmuii — Ha ropumiax. Ilomina mim
YacTo IMOB’sI3aHUU i3 POSIOAIJIOM AKTHUBHOCTI
BuAiB y uaci. HampukJian, KoMaxoigHi JacTiBKu
M KakaHM aKTUBHI B pisHUI uac moowu.

@ MpakTuHa poboTa

AHani3 po3noginy HacesieHHsA NIOAVHWN Ha nna-
HeTi, BCTAHOBJIEHHA CNpaBefAnBOCTI (Hecnpa-
BeANINBOCTI) 3aKOHiB daKTopianbHOi eKonorii

AnA NIoguHN

1. Po3rnAHbTe i NOpiBHANTE Manu LWiNbHOCTI Ha-
ceneHHsA i po3nopginy Temnepatypu Ha 3emni
(Hanpuknag, https://uk.wikipedia.org/wiki/Kni-
mar, https://uk.wikipedia.org/wiki/Cnncok_kpa-
TH_3a_rycToTolo_HacesieHHs).

2. 3po6iTb BUCHOBOK, Y/ A€ 3aKOH €KOO0rYHOro
ONTUMYMY ANA NIOAVHM, AKLO ONTMManbHa
Temnepatypa +20-25°C, H/AXHA Mexa onTUMy-
My +15°C, BepxHA mexa ontumymy +28°C.

eSaHMTaHHﬂ Ta 3aBJaHHA

1. MosCHiTb, YoMy AnAa iCHYBaHHS GionoriyHoro yrpy-
NOBaHHA [yXe BaX/MBUM € 3arNOBHEHHA 3BiflbHEHUX
€KONOrivyHMX Hiw. 2. Yomy pi3Hi BUAN He MOXYyTb 3a-
NMaTy Ty caMy eKOJOriyHy Hiwy? 3. Yomy MmixBugoBa
KOHKYPEHLiA € MNOTY>XHUM eBOnoUiHUM dakTopom?
4. Yy moxe ekonoriyHa ausepcudikalia cnpuuymHUTK
YTBOPEHHA HOBUX BUAiB?
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Tema 9. Ekonoris

§ 85. Nonynsaudii. CraTnyHi NnapameTpu nonynAauin

0 [omipkymnTe

[oAcHiTb, YoMy nonynALiA MoXe CTIMKO N [0Bro-
CTPOKOBO iCHYBaTW, NLIE AKLIO BOHAa YMC/IEHHa.

Q 3raganTe

» leHodOHA
e BHYTpIiWHbOBUAOBI BiAHOCUHN

MNoHATTA nonynAuil

Y npupoi KOXKHUM BUJ iCHYE K KOMILIEKC
BHYTPIIIHbOBUAOBUX YIPYIOBAaHb — IIOIYJIS-
mii. Ilomyaauis — 1me rpyma ocoOMH OIHOTO
BUJIY, SAKi IPOTATOM HU3KW ITOKOJIiHb HACEJIS-
I0Th IIEBHY TE€PUTOPiI0 ¥ yTBOPIOIOTH BiTHOCHO
i30/IbOBaHY TE€HETUYHY CHCTEMY.

OT:xe, OKpeMa MONYJIAIid BiIHOCHO i30J50-
BaHAa BiJ iHIMWX IIOMYJIAIIiHA TOTO CaAMOTO BHUIY.
YHacTo 1A i30/14Uis BUBHAUAETHCA IIPUPOIHUMU
IepemiKoJaMy MiCIls MPOYKUBAHHA — TipCBhKU-
MU xpebraMu, MeKaMu BOJOUM, JIiCiB, JyTiB
TOIIO, a iHOZi — IIPOCTO BiICTAaHHIO, HA AKY 0CO-
OMHU 3JaTHI HepeMiCTUTHUCS IPOTATOM JKUTT.
OueBuAHO, IO TaKa Bigcramb Oyae OiIbIIIOO B
KHUTIiB i MEHIIIOI0 B PaBJIUKiB.

Yepes izomAIiio 0COOMHU CXPEIYIOTHCS
B MerKkax onHiel momyisAlii mHabaraTo uacrire,
HiX i3 mpeacTaBHMKAMU iHIIUX momnyJaiii. Ile
O3HAYae, IO IONYJAIil YTBOPIOIOTH CBOIO T'eHe-
TUYHY CHUCTEeMY ¥ (OopMYyIOTH CBili ocoOJUBUMiT
2eHOPOHD.

YHuM Ke pisHATHCA reHOMOHAN Pi3HUX MOMy-
aamii? Hacammepen, mabopaMu reHiB, HeoOXin-
HUX JJIS aJalTallii 10 IIeBHOTO MiCIld IPOKUBaH-
Hsa. PosrisHeMo, HATTPUKJIAM, TOMYJIAITIT JTIOAHN.
JKureni Bucoxoripumux paiionis Aua i I'imanais
MaloOTh ajamnTallii 10 HM3BKOTO BMICTY KICHIO;
eCKiMocu IPHCTOCOBaHi IO XOJOMy ¥ BimcyTHOC-
Ti pocauHHOI IKi; HaceiaeHHs Tpomiumoi Adpu-
KN Ma€ TNeHeTHWYHi IIPUCTOCYBAHHS M0 MAaJApii.

OueBuAHO, IMO afamnTaiii 3aKpiIlLIOIOTLHCA
B TeHO(OHII IMOMYJAIINA i3 YacoM — MOIIYJIAIil
IOBr0O, HIPOTATOM 0araThbOX IIOKOJIiHb, MeIIIKa-
I0Th Ha MEeBHill TepuTopii, mepI HiK TPUpPOTHU
Iobip moBHiCTIO azamTye iX OO MiCIIeBUX YMOB.
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OcKisbKY reHOOHAY PiBHUX MOMYJIAIi hop-
MYIOTBCSI OKPEMO OAWH Bifi OZHOTO, 3T0JIOM BOHU
MOYMHAIOTh 3HAUYHO pisHUTHCA. Ile MoOXKe cIpu-
YMHUTU HABITh YTBOPEHHS HOBUX BUIiIB. To0TO
nonyaayia — ye Haillmenwa o0UHUUSA €601I0UiL.

CrpykTypa nonynsadin

3asBuuaii 0COOMHU B IMOMYJAIIl po3mogiieni
HepiBHOMipHO. ¥ CKJaJi IMONyJaAaIlliii BUOKpPeM-
JITOIOTH OiJIbINT APiGHI yrpymnoBaHHA (cybnonyas-
yittni epynu): pomuHuU, 3rpai, cimeiiHi rpymwu,
KOJIOHii, memu Tomro. Ilo Toro X BUPIBHAIOTH
IIPOCTOPOBY, BiKOBY, CTaTeBy, TeHETUUHY U €TO-
JIOTIUYHY CTPYKTYPHU IOIYJIAIii.

IIpocTopoBa cTpyKTypa mOmyadamii — Iie
posmozis ocobuH abo iX yrpymnoBaHb y MerKax
momnyJiAmiiHoro apeany (maa. 85.1).

BikoBa crpykTypa momyadiii BimoGpaskae
CIIiBBiZHOIIIEHHSA MOJOAMX 1 CTapuX OCOOUH.
Ile BakamMBa XxapaKTepHMCTHUKA NOMYJAINii,
OCKiJIbKM BOHA BM3HAYA€ MOTEHITiaJ ITOIIYJIAINil
Io camoBigTBOpeHHs. YuM OiJIbIIOI0 € YacTKa
MOJIOAMX OCOOMH, TUM OijibIlle ITIOTOMCTBa Oyme
YTBOPEHO. Y MNOIMyJAMNifAX, II0 CKOPOUYIOTHCH,
mepeBakaloTh CTapi 0ocoOMHI, AKi He MOXKYTb
iHTEHCMBHO PO3MHOKYBaTHUCAH.

CraTeBa CTPYKTypa MOIyJAL(ili — Ie CIIiB-
BimHoOIIeHHsA ocoOMH 3a crarTio. Beiauke 3Ha-
YeHHS [IJA POCTY UYMCEJbHOCTI IMOMYJAIil Mae
YyacTKa OCOOMH KiHOuoi craTi, 3mJaTHUX PO3-
MHOKyBaTucAa. CrareBy II BiKOBY CTPYKTypu
OOMyJaANill, AK NPaBUJIO, MOAAIOTH Yy BUIIIALL
CTaTeBO-BiKOBUX IIipamif.

TeneTnuHa CTPYKTYypa mOmyJadIrii Bimo6paske-
Ha B OCOOJIMBOCTAX MOMYJAIIHHOTO 2eHOMOHIY.
ITe Habip reHHUX BapiaHTiB, XapaKTepHUU IJId
KOHKPETHOI MmomyJsaIii, o 1 sabesmeuye ii mpu-
CTOCOBAHICTH 0 KOHKPETHUX YMOB IIPOYKMBAHHA.

a 6 8

Man. 85.1. Tunu npocTopoBoro po3noainy ocobuH y nony-
nauji: piBHomipHe (a), Bunagkose (6), rpynose (8)



Tema 9. Ekonoris

Buaw eTonorivyHoi CTpyKTYpu nonynAuin y TBapuH

ITpukxagu

Eromoriuna
XapakTepucTugKa
CTPYKTYpa
OVHOUYHUHI OcobuHy monyaAIlii HesayieKHi i BimocoOsmeHi ogaa = JKy:xenuii, Turpu, Kinmrxu

CIIOCiO KUTTS | Big omHOIL

PoguaaNic
CIIOCiO KUTTS

IcuytoTh MinHi 3B’ A3KU MiK OaThbKaMu Ta ixHiMm mo- | Jlemeku, 606pu
TOMCTBOM, BUPaKeHa TypboTa IIpPo IOTOMCTBO

Komaonia T'pymnoBi mocesieHHsa TBapUH, AKi iCHYIOTh oBrocTpo- = YaliKu, miHrBiHUK
KOBO a00 YTBOPIOIOTHCSA HA IIE€Piof POSMHOMKEHH
3rpasa TumuacoBe 00’eTHAHHA TBAPUH, AKi AilOTH yaro- 3rpai nepeJiTHOI capaHu; BOBUi 3rpai,
J’KEHO 3 IIeBHOIO METOI0 YTBODEHIi AJIs mOI0BaHHA; 3rpai puo,
YTBOpPEHi IJId 3aXUCTY
Crazmo ITocritizne 06’eHAHHA TBapUH i3 Jigepom abo Ba- IliBHiuni oyeHi, cjIoHU, IaBiaHu,
Ta’KKOM TOpPUIN
Etomoriuna crpykrypa mnomyadmii — 1ie ITymuri — 6;1u3bK0 2 THC. 0COOMH, a IIOMYJIAIiT asi-
crucTeMa B3aEMO3B’fA3KIiB MisK ocCOOMHaAMH! IIO- aTChKOIO JieBa — yCboro Ipuban3Ho 70 ocoOuH.
oyasaIii. YuceabHICTD IIOMYJIAIl Mae BeJIUUe3He eBO-

Erosioriuna cTpyKTYypa MOMyaAIlil BUBHAYAE
IysKe BasKJuBi ocobamBocTi Bumy. Hampukaan,
IJIA OONWHOYHUX TBAapUH XapaKTepHa sSCKPaBO
BUpaKeHa TepuUTopiajdbHa moBeniHKa. Pazom i3
TUM XapakTep CHiJKyBaHHA y 3rpai Oiabmr iH-
TeHCUBHUM, Hi’K 38 YMOBU OJAMHOUYHOTO CIIOCO0Y
JKUTTS; BiAMMOBigHO, y 3rpallHUX BUAIB OiJIBIII
pos3BUHeHi cmocobu mepemaui imgopmarii. Twum
B3a€EMO3B’A3KiB BM3HAUa€ TaKOyK i cmocobu mo-
OyBaHHA i:Ki: 3rpaiiHe IIOJIIOBAaHHSA Ja€ 3MOTY
mepecigyBaTu OLJIBINY KePTBY, HiK Ile MOK-
JIUBO AJIA OAWHOYHOTO XMKaKa.

YncenbHicTb nonynayii

Ilomrynsamisa mMoxke CTiiKO I TOBrOCTPOKOBO
icHmyBaTH, TiIbKM AKIO BOHA UMCJIeHHA. AIKe
MaJIeHbKi IPpyIIu 0COOMH MOXKYTH PATOBO 3HUK-
HYTHU uepes emigeMii abo mpupoaHi karacTpodu.
o Toro & TiIbKY y BEIUKUX I'PyNax reHeTUIHO-
0 MaTepiajay AJOCTATHBO IJIA IPUPOTHOTO T000PY.

YuceapHicTh mOMyJaAlil — Ie 3arajbHa
KinbKicTh ocobuH y momyaanii. Hampuxian,
HomyJasAIisg JociB B YKpaiui Hawiuye Big 2 mo
6 Tuc. ocobuH, momyaAIlia 3yopiB y BisoBesbKiit

KntoyoBa iges

MonynAauia — ue BiAHOCHO i30/1bOBaHa rpyna oco-
6UH ogHOro BUAY, AKi CTINKO 1 €eBONIOLiAIHO JOBro
iCHYIOTb y MEeBHOMY MiCL|i MPOXMBAHHA 1N reHeTnY-
HO ajanToBaHi 4O MOro ymoB. 3 piBHA nonynAuii
NOYNHAIOTbCA eBONIOUINHI npouecu.

JIOIiliHe 3HAUEHHS, aJ:Ke Bil Hel 3aJIe’KUTh BU-
JKMBaHHA BuAy. TyT OiJbIl BaKJINBOIO € PENmpo-
OYKTHBHA YHCEJBbHICTh — KiJIbKicTh 0COOUH,
3IATHUX 3aJUIIUTU IOTOMCTBO, TOOTO 3pOOUTH
BHECOK y IeHO(OHJ HACTYIIHOTO HOKOJiHHA.

Inoni HeMOMKJIWMBO OI[IHWUTH 3arajbHY 4Yu-
ceJbHicTh monyaanii. Cuopaszai, Ak mopaxysa-
TH KIJIBKiCTh OKYHIB y BOmoiiMi abo TOIOBUX
yepBiB y ropoxi? ¥ TakoMy BUNAAKY BU3HAUa-
€ThCA IILIBHICT MOMYJIAL[il — YKCeJIbHIiCTH a00
biomaca oCcOOMH Ha OOMHUIIL ILIOIII abo 00’eMmy.
Hampurkmaan, 500 meper Ha 1 ra gicy. Kopuc-
TYIOUHUCH MIiIBHICTIO, MU MOKEMO BiJICTEKUTU
3MiHM UYMCEeJBHOCTi B uaci, IO BaKJMBO IO
€KOJIOTiYHOT0 MOHiITOPUHTY.

YucenbHicTs momyJiAnii He OyBae cTajolo,
BOHA BECh YaC 3MIHIOETHCA 3aJIEKHO BiJl CMepPT-
HOCTi II HapOJKyBaHOCTi. 3as3BuUUail posMipu
NOmyJaAIil KOJMBAIOTHCA HABKOJIO JesAKOl cTa-
Joi BEJWUMHU, i I[A BeJIUUYMHA 3aJeKUTh Bin
pecypciB cepemoBuIlla IIPOKMBAHHS.

eSaHMTaHHﬂ Ta 3aBJaHHA

1. Hasepitb npuknagm 6ionoriuHux Bugis i3 Tnamm
NPOCTOPOBOI CTPYKTYpW NOMynAUiii, 306paxeHuMn Ha
man. 85.1. 2. Yomy craTeBO-BiKOBI nipamign YkpaiHu
Ta 3umbabee HacTinbkn pi3HATbCA? MopiBHANTE pe-
NPOAYKTUBHI NOTeHUiann umx nonynauin. 3. Yn moxHa
Ha3BaTV MONYMALIEID POCANHM Ha MiCbKi Knym6i? Mo-
ACHITb Bignosiab. 4. AKWIA TUN eTONOriYHOI CTPYKTYpU
XapakTepHUI ANnA nepBiCHOI NMoAuHU? ANA CyyacHoi
noanHn?
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Tema 9. Ekonoris

§ 86. lIuHamiuHi napameTpun nonynAauin. EKonorivHi crparerii

0 [omipkymnTe

Yomy pekinbka Kponukis, 3aBe3eHux B ABCTparnito,
NPOTArOM Jy»Ke KOPOTKOro repiogy 4yacy yTBopunu
nonynAuito, Aka Hanivyysana MinbnoHN OCOBUH?

é 3raganTe

« MonynAauia
» PenpopyKTvBHa uncenbHiCTb nonynAuii
« BikoBa cTpykTypa nonynsujii

Hapopa»KyBaHiCTb i CMepTHICTb

o ocHOBHUX AWHAMIYHUX (TaKUX, IIIO 3Mi-
HIOIOThCA B UacCi) XapaKTePUCTUK IIOMYJIAIil Ha-
JeKaTh HApPOAKYBaHICTh i CMEpPTHICTE.

Hapom:xyBanicts (b) — KiagbKicTs ocobun
(N), saki 3’aBujyimcsa B MONYyJAIil (HapoguaIucs,
BUJIYOUJINCA 3 SUIA, IPOPOCJU 3 HACIHHA Ta
iH.) 3a ommHUIIO Yacy (t):

N

b=—.
t

CmeptHicTh (d) — KiabKicTh 0cOOUH, IO
3arUHYJM 3a IIEeBHUM HPOMIXKOK dYacy:

N

d=—.
t

IIpupict momyaauii (a) — pisHuUIA MiK Ha-
pomxyBaHicTIO i cMepTHicTIO: a = b — d.

ITpupict momyusamii mMoxke OyTH AK J0o4aT-
HUM, TaK 1 Big eMHUM.

a 6
A A

\% Tuck cepeposuwa
S 2N 2 R A
0
S
N4
]
=y
N

Yac Yac

Man. 86.1. Kpusi pocty nonynauii
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Pict nonynauii

SIKIITO0 HAPOMKYBAHICTb y IOIYJAIil mepe-
BUIIIYE CMEPTHICTb, TO MOMYJAIisA Oymae 306iib-
myBaTuca. CmoyaTKy YMCeJbHICTb IMOMYJIAIil
pisxo 36imbmryerbcsa (puc. 86.1, a). Panmo um
Mi3HO PiCT YHOBIJIBHIOETHCA, UUCEJILHICTD CATAE
MaKCUMAJIbLHO MOKJINBOTO 3HAUEHHS, a IOTiM 3a-
JUIMIAETLCA OLIBII-MEHII cTaon (MaJja. 86.1, 6).
IIa mMakcuMasbHa YKUCEJIbHICTH BUBHAUAETHCS
€MHICTIO cepemoBHIIa, TOOTO KiJbKicTio oco-
OuMH, IMOTPedu AKUX MOMKYTH OyTHM 3aJ0BOJIEHi
pecypcaMu IeBHOTO Miciisg mpokuBauHs (ixkero,
YKPUTTAM, BOIOIO TOIIO).

KpwuBi BUXKMBaHHA

BaxxivBUM YMHHUKOM, III0 BIJIUBA€ Ha UM-
CEeJIbHICTh IIONMYJIAIil, € BHMKMBAHHA — YacTKa
ocobuH, AKi 30eperaucs B IOIYJIAII]l 3a MeBHUH
POMisKOK yacy. BumkuBaHnudA (Z) po3paxoByIOTh-
cAd AK BigHOIIEHHA KiJbKOCTi O0COOMH, II[O0 BU-
sKuau (n), 4o IMOYaTKOBOI KijabKocTi ocoduH (N):

z=]’\17.100%.

Br:xuBaHHSA 3aJI€KUTD Bif 6araTbox IPUYMH:
cepenHbol TPUBAJIOCTL KUTTs, BIKOBOroO I crare-
BOT'O CKJIAAY IOIYJAIil, il YMHHUKIB cepegoBu-
ma (i»kxi, xuKakKiB, mapasuTiB, KJaimaTy Ta iH.).

SaJIeKHICTh KiJIBKOCTL 0COOMH, K1 BUMKNIIIN,
BiJ uacy IeMOHCTPYIOTH KpHMBi BMskuMBaHHA. Lle
rpadiku, Ha AKMX HO Oci abCIuC BiAKJIamaiOTh
BiK, a 1o oci opamHAT — KimbKicTh (a6o Bimco-
TOK) 0COOMH, AKi DJOKUIM OO Iboro BiKy. ITouar-

PiBeHb cmepTHOCTI

\J

Bik

Man. 86.2. Tunn KpuBMX BMXKMBAHHA



KOBa TOUKA Ha KPUBiMl BMKMBAHHS BiAIIOBimae
KiJTBKOCTi HOBOHAPOZKEHUX OCOOMH y TTOMYJIAILiT,
a maji KpuBa BimoOpaskae, AK y Mipy cTapinHs
BHUIKYETHCA YKUCEJbHICTH OCOOMH OIHOTO BiKYy.

Po3pisHSAIOTH TPU OCHOBHI TUIIW KPUBUX BU-
sKkuBauHa (puc. 86.2).

Kpusa tuny I BacTuBa opraHisamam, cMepT-
HICTh AKUX MPOTATOM OiJNBIIIOI YACTUHU MKUTTSI
HU3bKa, a HANPUKIHI pisko 30iabIIyeThCH.
Iloni6Hi KpuBI BMIKMBaHHS CIIOCTEPiraioThCs
B KOMax i3 KOPOTKUM KUTTEBUM ITUKJIOM, AKi
MAacOBO TMHYTH IIicJs BigKJamZaHHA fAE€Ib; y Be-
JUKUX XPebeTHUX, K1 MaloTh MaJio IIPUPOJHUX
BOPOTiB; B OMHOJIITHIX POCJWH, IKi HA WOJIi cTa-
pitoThs omHOuacHo. Taka caMa KpuBa XxapakTepHa
i pna mroguHM, 0CcOGJIMBO B PO3BUHEHUX KpaiHax
i3 BUCOKMM piBHEM MEIWYHOT'O O0CJTYTrOBYyBaHH,
e OinbITicTh JIOAEH MOKUBAE MO CTAPOCTi.

Kpua tuny II xapakTepHa [Jid opradismis
i3 my»Ke BHCOKOIO CMEPTHICTIO B PaHHIN Imepion
Kurrsa. Tax OyBae y BUAIB, AKi BUPOOJIAIOTH
BeJINYe3HY KiJIbKiCTh iIKPMHOK, JUUYMHOK, HAaci-
HUH i He TypOyIOThCA PO IOTOMCTBO: ¥ pubd (i3
MinbIOHIB iKpUHOK BuKuBae 1-2 % MaibKiB),
baraTrox 0e3xpebeTHUX, 6iJIbITOCTI pocanH (BU-
pocrae meum HixK 1 % cxomiB).

KpuBa Tuny III xapakrepHa IJs BUIIB,
Y AKUX CMEPTHICTh IIPOTATOM JKUTTS € CTAJIOIO.
IIprnumeM cMepTHOCTI BUMIAAKOBi, i 0COOMHU THU-
HYTBH 10 NOYaTKy crapinud. Barato BuzaiB nra-
xiB, AN[IpOK, APiOHMX ccaBIiB MAalOTh TaKUi
TUII KPUBOI BUIKUBAHHA.

EkonoriuHi cTparterii nonynauin

g KOMKHOI IomryJadAIil xapakTepHi cBoi
HNOKA3HMKN HAaPOAKYBAHOCTI M CMEPTHOCTI,
HepioaANYHICTh POSMHOKEHHS, KPUBi BUKUBAH-
Ha @ tunu pocty. Ili ocobGamMBOCTI CTaHOBIATH
eKOoJIOTiuHy cTpaTterito momyJasaiii. Exosoriuna
cTpareria cIpsMoBaHa Ha ITiABUINEHHS BUMKU-
BaHHA W YTBOPEHHS IIOTOMCTBA.

KntoyoBa iges

MeTolo ekonoriyHoi cTpaterii monynauii € 36inb-
WweHHA yncenbHocTi. Mig yac r-ctparterii yTBOpIO-
€TbCA UYNCNEHHe ApibHe MOTOMCTBO, AKE MacoBO
rmHe B HecTabinbHux ymoBax. Mig yac K-ctparterii
YTBOPIOETLCA Hebarato BEIMKUX HallafKis i3 BU-
COKOI0 TPUBANICTIO XUTTA. 3aNeXHiCTb KiNbKOCTI
0COOVIH, AKi BVMXWAW, Bif PI3HUX CTafin XWUTTeE-
BOMO LMKy, 306paKytoTb 3a AOMNOMOrOK KpUBUX
BVPKMBAHHSA.

Tema 9. Exkonoria )))-

Man. 86.3. Pnba-micaub moxke BUMETATU
00 300 MAIH IKPUHOK, i3 AKUX BUXKMBAKOTb JliYeHi ognHuui

Po3pis3uamoTs 1Ba OCHOBHI TUIIN €KOJOTiUHIX
crpareriii. IXx yMOBHO HAasMBAIOTh r-cTpaTerid
i K-crparerid.

MeTtoro r-crparerii € 36iibIIeHHA UYMCeNb-
HOCTi momyJAnii 3a KOpoTKuit Tepmin. [Hia
r-cTpaTeriB xapakTepHe UYKCJEeHHE IIOTOMCTBO,
AKe IIBUIKO AocsArae craTeBoi 3pimocti. Hamman-
KM MaloTh APiOHI pO3Mipu i KOPOTKY TPUBAJIICTH
JKUTTS; IXHA BUCOKA CMEPTHICTH KOMIIEHCYETHCS
BHUCOKOIO ILTigHicTiO (Majs. 86.3). B ocHoBHOMY
r-cTpaTerifa € BUTiZHOIO B cepedOBUIIi 3 PisKu-
MU ¥ HemepeabauyyBaHWUMU 3MiHamMu ymoB. Ha-
OPUKJAaL, MEIIKAHII KaJloKi, IMo mepecmxae,
MAalOTh IIIBUAKO POSMHOMKHUTUCS M BUPOCTU IIPO-
TATOM KODPOTKOT'O CIPUATJINBOIO IIepiony.

K-cTrparteria cupsMoBaHa Ha IIiIBUINEHHS
BuskmBaHHA monyindAnii. aa K-crpareriB xa-
pPaKTepHa He3HAUHAa KiJIbKIiCTh BeJIMKUX HAIAad-
KiB, Typb6oTa Hpo IMOTOMCTBO. XOUa IIOIIYJISIil
3 K-cTpaTeri€o MOBiJIFHO PO3MHOMKYIOThECA, IXHIi
0COOMHU OiJBIIT KOHKYPEHTOCIPOMOMKHI ¥ IKIU-
ByTh gmoBime. Taki momynasailii HaceJIsdiOTH cTa-
O0iJIbHI MicI[A IIPOKUBaHHSA.

3anuTaHHA Ta 3aBAaHHSA

1. Yomy nonynsuis He Moxe 36inbwyBaTN CBOIO
UNCENbHICTb HecKiHueHHO? 2. PosrnsaHbTe man 86.2.
Monynauia akoro Tny — | un Il — noTtpebye wena-
LWOro PO3MHOXEHHA ANA MiATPMMYBaHHA CTabinbHOI
yncenbHoOCTI? 3. AKWA TN KPUBOI BMXUBAHHA N TUM
eKONoriyHoi cTpaTerii xapakTepHi ana pubu-micauya?
ana neneku? 4. Yn mMoXHa cKasaTtu, Wo K-ctpaTeris
Kpalla, HiX r-cTpareris, i HaBnakn? Bignosigb NoOACHITb.
5. fki KpuBi BUXMBaHHA BigMOBiIAaOTb MoNynALiAM
nognHn?
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Tema 9. Ekonoris

§ 87. EKocuctemun. Bugmn ekocucrem

0 [omipkymnTe

BionoriuHa cuctema o3epa icHye cama no cobi
" epeKTMBHO camonigTpuMyeTbca. Yomy X 6io-
NoriyHa cmucTema akBapiyma BMMara€ nocTifnHOro
BTPYYaHHA NOAUHN B 1T XKUTTERIANBHICTL?

Q 3raganTe

» Micue npoXnBaHHA
o EKONoriyHi YNHHMKK

[ToHATTA ekoCcucTEeMU

Exocucrema — 1ie mpupomHa abo IITydHA
cucTeMa, IO CKJIAJAAETHCS 3 YIPYIIOBAHb JKUBUX
opraHismiB i cepemoBuInia iXHHOTO iCHYBaHH,
MiK gKuMH BigOyBaeThbca HOCTiHHUI 00MiH
peuoBuHOIIO i1 eHepriew. Tepmin «ekocucremas
O0yB sampomoHoBaHuit 1935 pory aHTIIiHICBKUM
o6oraumikom A. Tencii.

YrpymoBaHHs KUBUX OPraHidMiB eKocuc-
TeMH Ha3WBAIOTh 0iOyeHO030M, a abioTuuHe ce-
pemoBuile iX IPOKUBaHHA — Oiomonom. Pa-
30M OioTom i 6ioIleH03 YTBOPIOIOTEH 6i02e0UEHO3.
BsaemosangexHi Misk c00010 KOMIIOHEHTH »KHUBOI
¥ HeXKUBOI IPUPOAM, 00’ eJHAHI IOTOKAMU PeUuo-
BUHU ¥ eHeprii, yTBOpIOIOTL exocucmemy.

bioueHo3u 1 6ioTonu

OCHOBY KOJKHOI €KOCHCTEeMM CTAHOBUTH Iii
oioromn. Ile ginanka cymri (Teputopist) abo Bomo-
iMu (aKBaTOpPis) 3 MEBHOIO KOMOiHAIi€I0 eKO0JI0-
riveux yMoB — JlaHAIma)ToM, TUIOM I'PYHTIB,
KJaimaTtom Toimo. IlomsaTTa 6GioTomy, mo cyTi,
JMIOPiBHIOE TOHATTIO MicCI[I TPOKWBaHHSA. Bio-
TOII — IIe BiTHOCHO OJHOPiJTHE KUTTEBE cepemo-
BUIIe AJA IIEBHUX BUIIB pPOCJIUH abo TBapuH,
AKi GopMyIOTh MEeBHUH 0OioIeHO3.

BiomeHo3 — 1me crifike yrpymoBaHHS IIO-
OyJasdIiii pocJauH, TBapuH, rpubiB i MiKkpoopra-

Hi3MiB, AKi COiIBbHO JKUBYTh Ha OTHOPimHilT Te-
puTtopii abo akBaTopii Ta mMoB’sA3aHi MiK c000I0
3 HABKOJUINHIM cepemoBuineM. CKJIaZOBUMU
yacTuHaMu 0ioleHo3y € gimoueHo3 (yrpymnoBaH-
HA POCJIUH), 300UeH03 (YyIpyIOBaHHS TBapUH),
MiKoueHo3 (YyrpymoBaHHsS TpubiB) i mirkpobioye-
Ho3 (YrpyIoBaHHS MiKpoopraxismis).

Komnekc oprauismiB 6ioreoieHnosy gopmy-
€TLCS iCTOPUYHO, YV TpoIieci 60poThOU 3a icHy-
BaHHsA, IPUPOLHOro A00OPY I iHINMX (paxTopiB
eBoJtortii. Macimmrabu 6ioleHO3iB pisui — Bifx
MiKpOYIpyHoOBaHb Ha KOPi AepeBa abo B KaJrio-
JKi 1o HaceJIeHHd JIicy, JIyry, osepa. 3 IpiOHUMX
YIPYIOBaHb CKJIAMAIOTHCSA OiJIbIIIi.

Buan ekocmncrem

Icaye mexinbKka Kiaacupikaliliii eKoJoriuHuX
cucrem. Hampukiaaz, 3a TOXOAKEHHAM €KOCHUCTe-
MU HOJiJIAITH HA npupodHi i wmyuni. [{o npu-
POAHUX EKOCHCTEeM HaJieKaTh Ti KOMILJIEKCH,
Yy AKUX KOJIOOGIT PEUOBUH 3IiMICHIOETHCA 6e3 yTpy-
vyaHHA Joguuu (JIic, ayr, cremd, mycreisa). Iltyq-
Hi (aHTPOIIOTeHHi) eKocuCTeMHU CTBOPEHi JIIomu-
HOIO I 3JaTHi icHyBaTu Juiie 3a ii TiATPUMKU
(ropox, KaymO6u, CiTbCBKOTOCIOZApPCHKE IIOJIE).

ExocucreMu mpupogHOTO TMOXOAKEHHSA IIO-
Iinsa0ThCA Ha HA3eMHi, NPiCHOB00HI 1 MOpCLKi.

ExocucremMu MOKYyTh MaTH DPi3HUHA MacIi-
Tab. I npi6HMIT cTaBOK, i Jyr Ha Gepesi cTpym-
Ka, i IpUYOpPHOMOPCHKi cTemu, i cubipcbka
Talira — yce Iie IPUKJIAAN €KOCHCTEeM Pi3HOTO0
piBHa. Haiibinpimoo exkocucTeMoio Ha 3eMJIi €
0iocepa — CyKyHOHICTH yCiX }KMBUX OpraHi3MiB
IJIAHETH Ta iXHiX MicIlb IIPOKWBAHHA.

Benuki rpynm exocucTeM CTAHOBJATL 0Oi-
omu. bBiom — 1e moegHaHHA eKOCHUCTEM 3i
CXOYKWM TUIOM POCJIUHHOCTi, PO3TAIIOBAHUX
B OOHIA mpupomHO-KJiMaTuuHiit 30oHi. Ha cymri
BUALJISAIOTL IIiCTh OCHOBHMX OiomiB: TyHApa,
XBOMHI Jicu, JUCTOMAMHI Jicu, TpomiuHi Jicu,
cremn i myctrena (man. 87.1).

EkocncteMn NprpoaHOro NOXo4XKeHHS

Hazemni

Tyuapa, XBoiiHi Jicu, mupo-
KOJIMCTSAHI Jicu, BiuHo3e eHi
Jicu, cTemu, MycTeJri
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IIpicaoBOIHi

Exocucremu crossunx Box (60-
J0Ta, 03epa, CTaBKM) i IpoTOU-
HUX BOJ (PiKU, CTPYMKM)

Mopcski

Exocucremu ysbepex (mTumMaHnu, MaH-
rpu), KOHTUHEHTAJLHOTO HIeJb(]y, TOBIIL
BOJU, MOPCHKOT'O JHA, KOpaJoBUX pudis



LLTy4Hi 1 aHTPOMNOreHHO 3MiHeHi
ekocncTemm

IcHYIOTH eKocucTeMM, CTBOPEHi JIIOAWHOIO
MITYYHO K pPe3yJabTar ii Xxa3aichbKol AisTJILHOCTI:

* V ClIBCBKOMY T'OCIIOJIapCTBI — azpoexocuc-
memu;

+ y IPOMMUCJIOBOCTI — mexHoeKocucmemu;

* Yy IOCeJIEHHAX — YpOAHOeKOCUCmeMU.

Ha BigmiHy Bixm mpupogHHMX €eKOCHUCTEM,
MITYYHi €eKOCUCTEMHW He € CaMOJOCTAaTHiMu U
caMoperyJb0BaHUMU. ¥YCi YMOBH B HUX HiATpHU-
MYIOTBbCSI 330BHi, JIIOAMWHOIO. SIKIIO IIepecTaTu
peryJjmoBaT yMOBHU, TaKi €KOCHCTEMU IITBUIKO
PYHHYIOTBCA.

IIpukiiagoM HAAIIPOCTIINOI IITYYHOI €KOCKC-
TemMu € akBapiym. ITompu mrTyuny KomOiHAIiro
pub, MOJIIOCKIB i pOCIMH, JIIOAMHA PEryJIioe
XapuyyBaHHsA, OCBiTJIEHHS, aepallilo, OUUINEeHHS
1 iHIOII YMHHUKH.

B arpoexocucreMax pocJiuHU POCTYTh 3a pa-
XyHOK eHeprii CoHIIsI, OOHAK JIOINHA BHOCUTH

Tema 9. Exkonoria )))-

Man. 87.1. OcHoBHi 6iomu 3emni: 1 — nonApHa nyctens,
2 — TyHApa, 3 — Tanra, 4 — WNPOKONNCTAHI N MilaHi
nicn, 5 — 30HM BUCOKOI NOACHOCTI, 6 — cTen, 7 — caBaHa,
8 — TponiyHi nicn, 9 — cepeasemHomop’a, 10 — nyctena

mobpuBa, 60opeThbes 3i MKiTHUKaAMU ¥ TOPYIITYeE
MIPUPOAHUI KOJI006Ir peuoBuH, 30Mpayuu BPO-
JKai. ATpOIeHO3U XapaKTepU3yIThCSI HU3bKOIO
BUJOBOIO PiBHOMAaHITHiCTIO, 60 OCHOBHUM KOM-
TIOHEHTOM TaKWX €KOCHCTeM € OJWH BUJ POCJIUH,
II[0 IITYYHO HMiATPUMYETHCS JIIOLUHOIO.

XapaKTepuCTKa OCHOBHMX Ha3eMHKX GiomiB

OcHOBHi pocJauHHI BUIHN

Moxu, aumiaitHuKu, KapJanKoBi

BiuHo3seseHi XxBolHI MacuBu Aau-
i, AJTWHU, COCHU ¥ MOAPUHU

ITupoxosucTsaui fepeBa — OyK,
ny0, siceH, JTUNa; YUCJIEHHI yarap-
HUKU A TOTYKHUY TpaB’ sHUH I1ap

Biunogzesneni mepeBa 3 BeIUKUMU

Biom AbGioTuuHi ymoBH

Tyrapa Ily:ke XoJIOOTHUY Kimar,
KOPOTKe JIiTOo, BiuHAa yarapHuKu
Mep3J0Ta, MaJjo OnajaiB

Taiira IloBra xojyongHa 3suMa,
pfACHi omaau y BUTJIALL
cHiry, 6esJriu ozep i 6oJIiT

IITupoxosuc- 3HaUHi CE30HHI KOJIMBAH-

TAHI JTick HA TeMIIepaTyp, PACHI
omagu

Bourori Tpo- Temuri kaiMaTUuHi ymMo-

niuni gicu BU, PACHI omaamu

Crenu (m1pepii,

Ce30HHI KOTMBAaHHA KJIi-

caBaHH, MaTy, IOMipHa KiJIbKiCTb
maMIracu) omajiiB
ITycreni Cyxwuii KaimaT, piski

IOOOBI mepemnagy TeMire-
paTtyp

JUCTKAMM, MalKe BiicyTHi ya-
rapHUKHU, BeJIUKa KiJbKicTh Jian

B ocHoBHOMY, AEepHUHHI 31aKN

Kaxrycwu i pigkocriiini uarap-
HUKY 3 BeJINKAMU KOPEeHEBUMU
cucTeMaMu

OcHoOBHi TBapMHHI BUTH

IliBHiuHi oseni, ropuocrai,
meclIii, JacKu, IMOJAPHi coBU

Jloci, 6Gopcyku, BegMesi,
6inKu, coboJti, pocomaxu,
BOBKH, PUCi, JUCHUILi, HOPKU

Benwmeni, noci, mucutii, pucs,
6inKuy, 3eMJIePUHKU, COBH,
IATIN, PO3AU, COKOJIHT

Tamipu, HOCOpOTH, MaBIIH,
JiHUBII, TAITyTH, TOAITUHU,
XaMeJIeOHHU, iryauu, rexko-
HU, JepeBHi 3Mmil, TepMmiTu

Bisonu, auTuigonu, cami-
raku, XOBpaxu, KPOJIUKH,
0abaku, BOBKU I rieHN

XoBpaxu, TYIIKAHYUKH,
AHTUJIONN, BOBKU

0 Kniouosa ines

Ekocnctema MicTUTb YrpynoBaHHA XUBWUX Opra-
Hi3MiB i cepefoBULLe X MPOXKUBAHHA, MK AKU-
MW BigbyBa€eTbCA NOCTiNHWUIA 0OOMIH PeYOBUHOIO 1
eHeprieto. EKkocnctemum NoginAaTbCca Ha NPUPOAHI
M WTYYHi, NPICHOBOAHI, Ha3eMHi 1 MOPCbKi.

e?JaI'IVITaHHﬂ Ta 3aBLAHHA

1. Ha3BiTb BMAM BOgHNX eKocucTem YKpaiHn. 2. Yum
6iom Bigpi3HAETbCA Bif HioueHo3y? 3. Aki HazemHi Giomn
€ Ha TepuTopii YKpaiHn? Ha3BiTb xapaKkTepHi BN poc-
NIVIH | TBApPUH ANA KOXHOTO 3 Hux. 4. CxapaktepusyinTe
ropop Ak ekocuctemy (Buf ekocuctemu, il KOMMNOHEHTH,
B33aEMO3B'A3KM MiXK OpraHiamamu, CTiMKiCTb).

183



Tema 9. Ekonoris

§ 88. NpocTopoBa cTpyKTypa GioueHo3iB

0 [omipkymnTe

Yn nos’'A3aHe iCHyBaHHA TBapWH, AKi HacenawTb
LUMPOKONUCTAHWUI iC, i3 NEBHUMW BMAAMM POCINH?

Q 3raganTe

o bioueHo3
o EKONOriyHi YMHHUKK

ApycHicTb

IIpocTopoBa cTpykKTypa OiomeHo3dy — 3a-
KOHOMipHe posTalllyBaHHA BHUAIB y OioTomi aK
Y BEPTHUKAJbHOMY, TAK i B TOPU30HTAJILHOMY
"HanpaMmiax. IIpocTopoBa cTpykTypa 6ioieH03y
MOKe OyTH cxapaKTepH30BaHA BEPTUKAJIbHOIO
APYCHICTIO i1 TOPUBOHTAJIBLHOIO MO3aiuHiCTIO.

ApycHicTh — 1e BepTUKaJIbHE PO3IIaPyBaH-
Hs OiomenosiB. Yactunu 6ioleHo3y, 1o 3aiima-
I0Th Pi3HE MOJIOKEHHA BiJHOCHO PiBHA I'PYHTY,
HA3UBAIOTHCA APYyCAMH. IX BU3HAYAIOTH AK Has
IOBEepPXHEeI0 3eMJi, TaK i mig Helo.

Oco00IMBO UiTKO APYCHICTH BUpaskeHa B poc-
JUHHUX YyrpymoBaHHAX. Boma ¢opmyeThes,
KoJIn B 0iOIleHO3i POCTYTh POCIAMHHN Pi3HOI BU-
cotu. ¥ Jiicax BUPi3HAIOTH TaKi OCHOBHI sApycu:

* iepes;

* yarapHUKiB;

* TpaB’AHUCTUX POCJIUH;

* MOXiB i JUITAaHHUKIB.

Pl A
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Koxxuuii sapyc Moike MmoginaTucsa Ha
oig’apycu. Y IIHPOKOJUCTIHOMY Jici 3a3Bu-
yaii BUMIJISAIOTE I’ ATh-IIIiCTh ApyciB (maJ. 88.1).
Ha pmearkux siyrax MOXKHA TaKOYK BUSABUTU APY-
CU — BHCOKO-, CEPeJIHBO- I HU3BKOTPAaB’d.

TonoBHy posib y (opMyBaHHI POCIMHHUX
sApyciB Bifirpae KinbKicTh cBiTiia. BepxHi sspycu
3aiMalOTh CBIiTJIONIOOHI POCJMHU, HHUKUYE PO3-
TAIlIOBYIOThCA TiHBOBUTPUBAJIi, a Oina semuri
3poCTaloTh TiHBOJIOOHI Buau. Hampuxiaanm, mo
JIicOBOI MiACTHUIKH OOXOAUTHL ychoro 2 % co-
HSAYHOTO CBiTJIa, TOMY HA IBOMY APYCi MOMKYTH
pPOCTHU TiJILKU POCJIMHU, IIPUCTOCOBAHI JO HUBDL-
Koi ocBiTJIeHOCTi.

3aBAAKY APYCHOMY PO3TANTyBAaHHIO POC-
JUHU B YIrpymoOBaHHI HANOiJBIII MOBHO BUKO-
PHUCTOBYIOTH MPUPOAHI yMoBHU (IIpOCTip, cBiTJIO,
Tenyo). SlpycHicTs mocaabiioe KOHKYPEHIIiIo
Mik pocimHamu. Taxk BoHU Kpallle Y:KUBAIOTh-
cd B YIPYINOBaHHi, i B pe3yabTaTi 36iabIIyeThCS
KiJIbKiCTh OpraHidMiB Ha OOWHUITIO IIJIOIIi.

KoxHuil poCcIUHHUNA APYC 3aCENIAETLCS IIeB-
HUMU BUJIaMU TBAapWH i MiKpoopraHismiB. ¥ mep-
MIOMY SIPYCi MeIIKaioTh KOMaXU-JNCTOTPUIU —
MEIIKAaHIIi KPOH [epeB; y APYyroMy — IITaxu
Ta CTOBOYPOBI MIKiZHUKM (KOPOiaM, CKPUIIYHU,
3JIaTKH); Y TPETHOMY ¥ UeTBEPTOMY — KOIIMTHi
# XMoKi TBApUHU, ITaXW, TPUSYHU; I’ ATUHN 3ace-
JISIOTh Pis3Hi 6araToHiKKY, JKYKeJIUIli, J:KMeTi,
KJrimi Ta iHmi apiOHi TBapuHU.

| — BepxHii Apyc gepes (ay6, AceH, nuna
KNeH roCcTponncTuin)

Il — HWXHIN Apyc pepeB (KNeH NonboBuUNA,
Yyepemxa, ropoburHa, A6ayHA nicosa)

Il — yarapHukoBWi Apyc (niwmHa,
XocTip, 6pycnvHa, sinoseub,
KanvHa, 6y3uHa Ta iH.)

IV — TpaB’AHMCTUI Apyc (ArnnuA, ocoka
BOJIOCMCTA, YOPHMULSA, KPOMNMNBA, OPNSAK)

V — npwuzemHuin apyc (Bep6o3innsa nyuHe,
KOMUTHAK €BPOMNENCbKNIA, 303ySINH NbOH)

VI — nicoBa nigctunka (nicosun onag)

Man. 88.1. fpycn nicy



Mos3aiyHicTb

Mosaiu"icTh — Ile¢ HEOOHOPiZHUINA TOPU30H-
TAJILHUI PO3IOALI BUAiB y GiomeHosi. Hanpukriazn,
y JicoBomy O0iomeHo03i CyTTEBO BiApisHAOTHCA
OJlHE BiJ OTHOrO y3Jliccsa U rajsdBUHA, OiJIAHKU
i3 yarapHUKOM i CYI[IJIBHUM MOXOBUM IIOKPU-
BOM. ¥ OioIleHO3ax JIyriB MOXKHA BUSIBUTH MiKpO-
yrpymoBaHHA 0000BUX, 3JIaKiB, CKJIaIHOIIBITHX.

Taka MmosaiuHicTHP 3yMOBJIEHA HEOIHOPIiMI-
HicTIO peabedy, I'PYHTIB, MiAJLHICTIO JIOAUHUI
(BupyOyBaHHSA, PO3BEeNeHHA 6araTh) abo TBAPUH
(YyTBOpPEHHA MYypPAITHUKiB, BUTONITYBAHHSA TPABO-
CTOI0 KomuTHUMHU). MoszaiuHicTh MOKe BUHUK-
HYTH TiJl BIJIUBOM KUTTEAIATBHOCTI OKpPEMUX
BUAIB pocauwH. Hampukiazn, y MimaHmx Jgicax
SJIMHOBI TiNAHKU IysKUe 3aTiHEeHi W 3BOJIOMKEHi
HOPiBHAHO 3 JIIAHKAMHY IITUPOKOJIUCTAHUX TOPiM.

Ar i apycHicTh, MozaiuHicTh 3abesmeuye
OiJIBII TTOBHE BUKOPUCTAHHS IPOCTOPY M 1HITMX
pecypciB cepemoBHIIa.

EKONoro-ueHoTUYHiI rpynu pociunH

Kowm6inamii BuaiB y ¢iTomenosax He BuU-
naakoBi. BoHu 3ymMoOBJIeHi, IIO-IIepIlie, CXOMKUIM
HaAIIPSAMKOM ajalTalliii pocJuH J0 YMOB cepe-
IOBUIIA, a I0-pyre, BBAEMHUM «IIPUCTOCYBaH-
HAM» POCJIUH OJHA 0 OOHOI.

Taki rpynu B3aeMoO3B’sI3aHUX POCIMHHUX
BUIAIB, IO 3aJjieKaTh Bif Miclpb IIPOKUBAHHA
MIEeBHOT'0 TUITY, CXOKUX €KOJIOTIYHUX YMHHUKIB
TOTO UM iHIIIOTO 0iOTOIly, HA3MBAIOTHCA €KOJIOTO-
IEHOTUYHUMU TPyHaMMu.

ITpuknagaMu TaKUMX TPyOn MOMKYTb OyTH:
rpylia POCJUH HIMPOKOJUCTAHUX JiciB JricocTe-
oy (b6aiipauHux nAiOpoB), rpyla POCJIUH CTeIy,
TpyIia POCJUH BOJIOTHX JIYTiB, IpyIa mpubepesk-
HO-BOASAHUX pocJuH ToIirmo (Maja. 88.2).

KoHcopuil

YcepennHi 6i011eHOBiB 3aBK/IU iCHYIOTH YyIpY-
IOBaHHA OPraHiaMiB, AKi BUHUKAIOTh HAa OCHOBI
0CO0JIMBO TiCHMX B3a€MO3B’SI3KiB Mi)K BUIAMU.

Ho Takux yrpymnoBaHb HAJEXXaThb KOHCOP-
il — cucTeMu OpraHisMis, IiJILHO 00’ eTHAHUX

0 KniouoBa iges

[na 6GioueHO3y xapakTepHi BepTuKasbHa (Apyc-
HiCTb) i ropn3oHTanbHa (MO3aiuHICTb) CTPYKTYpW,
AKi 3a6e3neuyloTb Ginbll MOBHE BUKOPUCTAHHA
pecypciB cepegoBua. DitoLeHO3N CKnagawTb-
CA 3 POC/IVIH OAHI€EI €KONMOro-LeHOTUYHOI Fpynu.

Tema 9. Ekonoris

Man. 88.2. Ekonoro-ueHoTu4Ha rpyna
npubepexHO-BOAAHNX POCSIVH

Y CBOI¥ JKUTTEMIANIBHOCTI HABKOJO OJHOTO IIEB-
HOTO BUAY B yrpymnoBaHHi. IleHTpansHEUM Yje-
HOM KOHCODIIil 3a3BHMYail € POCIMHHUUN BUJI.
Hanpukmaan, ay6, i3 axKumM TicHO moB’A3aHi
IpelCcTaBHUKMN IiHIIMX BUIIB,— MiKpoopra-
HismMm, rpubu, JIUIMAMHUKHN, KOMaxu, ITaXH
(man. 88.3). IlomyinAmio pOCAWMHM HA3WUBAIOTh
A0pom KoHcopyil, iHITi opranisMu — KoHcopma-
mu. SInpom KoHCODIIiI MOKYTH OyTH 11 TBAPUHU.
Hanpukian, ogHa ocoonHa MOKe OyTH Xa3saiHOM
I[iJIOTO KOMILJIEKCY ITapasuTiB.

Man. 88.3. KoHcopuis ay6y

3anunTaHHsA Ta 3aBAaHHS

1. Yn icHye ApycHicTb B arpoueHo3ax? 2. Yomy
MO3aiUHICTb MOXe OyT! CMpUYMHEHA HEOLHOPIHICTIO
rpyHTiB? 3. AKi BUAU HanexaTtb f0 eKONOro-LeHOTUYHOT
rpynu poCiunH cTeny Ha TepuTopii YKpaiHu? 4. Onuwitb
CKnag i 3B'A30K OpraHi3miB KOHcopuii, WO yTBOpMnaca
HaBKOMO MHA.
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Tema 9. Ekonoris

§ 89. BugoBa cTpyKtypa 6ioLeHos3iB

0 [omipkymnTe

Yu icHyloTb neBHi reorpadiyHi 3aKOHOMiPHOCTI
B PO3MOAiNi YMcenbHOCTi BUAIB Ha TepuTtopii 3emni?

Q 3raganTe

« JliMiTylo4ui eKoNoriuHi YNHHUKK
» EKonoriyHun ontumym
» EKonoriyHun necumym

Bugora cTpyKTypa 06iolieHO3y OXOILIIOE BCi
BUAU, AKi B HbOMY IIPOKMBAalOTh. B ogHux 0io-
IeHO03aX MOMKYTh IlepeBasKaTy TBAapUHHI BUAU
(mampukJjazn, 6iomeHos Kopajgosoro pudy), B im-
MINX TOJIOBHY POJIb BimirpaioTh pocaumau (6io-
IIeHO3 XBOMHOTO abo Ay0OBOTO JiCy).

BupoBe 6aratctso

IIpocTuM mOKa3HUKOM pi3HOMAaHITHOCTI Oio-
I[eHO3y € BHAOBE 0araTcTBO — 3arajibHa KiJb-
KicTh BuAiB y HbOMY. YuM BuIlle BUI0OBe Oarat-
CTBO, THUM CTiHiKiie 0ioleHO3.

BugoBe 6araTcTBO B pisHUX OiolleHO3ax pis-
HUTBHCA MiK c000I0 U 3aJIeKUTHh Bijg reorpadiu-
HOI'O MOJIOKeHHdA. YuMm OamKue OO eKBaTopa,
TUM OaraTimiuii i pisHomMaHiTHimMi 6ioleHO3.
Yuwm gasi Bif TpomikiB y 0iK BHCOKHX IIIHUPOT,
TuM OimHimoio crae Quiopa # dayma. Hampu-
KJIag, y OOIMOBUX Jicax Oaceliny AMasoHKHU Ha
mioIi 6au3bKo 1 ra Tpamaserbea mouan 90 Bu-
IiB mepeB, a Ha MmiBHOUYI Taiirm — 2-5 BHUIIB.

E

Man. 89.2. ApkTyHa nyctensa — HanbigHiwnn
3a KinbkicTio BUgiB 6ioleHo3

Taka 3aKOHOMIpPHICTh HOACHIOETHCA YMO-
BaMu abioTWuHOro cepegoBuiia. Tam, Ae BOHU
OMU3bKi 10 ONTMMAaNbHUX, BUHUKAIOTh HAA3BU-
yaiiHO 6arari Ha BUAM YIPYIIOBaHHA, HATTPUKJIA
TpoImiyHi Jicu a6o KopaJsioBi pudu (maa. 89.1).
Haii6iguimumu 3a KigbkicTio BUAIB OioeHo3aMu
€ apKTHUYHI OycTesdi, e UMHHUKU CEepeIoBUINA
HaJeKo BigXMIAIOTHLCS BiJ ONTHMAJILHOTO IJs
KUTTa piBHaA (May. 89.2). Hepenukuii BugoBui
cuexTp i B Tux OiomeHos3ax, AKi yacTo 3as3Ha-
IOTHh IIEBHUX KaTacTpo(hivyHMX BIINBIB, CKaKiMO
IIOPiYHOr0 3aTOILJIEHHSA ITil Yac PO3JIUBIiB PiuoK.

BugoBe pisHomaHiTTs 6ioIleHO3iB 3a/I€KUTD
TAKOK Big TpuBajocTi ix icmysamus. MoJaoxai
YIPYIOBaHHS, IO TiIBKU GOPMYIOTHCA, MAIOTH
MeHIuii Habip BUAIB, HixK Ti, IO CcKJIaaucA
IaBHO.

Bupgose pisHOMaHITTA

Bupmose pisHOMaHITTA — Ile TOKA3HUK, IO
BpaxoBy€ He TiJIbKU KiJbKicTh BumiB y Oiore-

Man. 89.1. bararti
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HO3i, aje ¥ KiJbKicHiI cHiBBigHOIIIeHHSA BUIiB
y HbOMY. AmKe BUAU B 0ioleH03i MOKYTL OyTU
IpeAcTaBJIeH]I IO-PiBHOMY: OOHI 3 HUX MOMKYTb
HapaxoBYBaTH 3HAUHY KiJIbKicTh 0COOMH, iHII,
HaBOaKW, MOKYTH OYyTH Oy:Ke HeUUCJIeHHUMMU.

SKIimo meBHUIT BuA POCJUMHU ab0 TBapUHU
KiJTbKiCHO mepeBa’kae B yrpylmoBaHHi, TO TaKUH
BUJ HA3WBAETLCSA AOMIHAHTOM, a00 JOMiHAHT-
HUM BUAOM. [[oMiHAHTHI BUAM € B OyAb-AKOMY
Giomenosi. Hanpukaazn, y AAUHHUKY Ile AJIUHU,
y mibpoBi — ayo0mu, y cremax — KOBMJA i THUI-
yak. [lominaHTHI BuAM BU3HAYAIOTH BUTJIAL 6io-
meHo3y. ¥ KOXKHOMY 3 HUX JOMIHYIOTH i IeBHi
BUIU TBapuH, rpubiB i MikpoopraHismis.

Bimomo, 110 3a CIpUATINBUX YMOB (POpMY-
IoThcA OararTi 3a KigbKicTio BuUAiB OioleHo3u,
y AKHX He OAUH, a 0araTo JOMiHAHTHUX BUJIIB
(mazn. 89.3, yrpynoBauusa A). Y Haiibigbin 6ara-
TX OioIleHO3aX IPAKTHUYHO BCi BUIM HEUMCJIEH-
Hi. ¥ TaKUX yrpynoBaHHAX He BifOyBaeThcA cra-
JaxiB MacoBOTO PO3MHOYKE€HHS OKPEMUX BUJIIB,
OioleHO3W PiB3HATHCA BUCOKOI CTabiJbHICTIO.

B yrpymnoBaHHAX, AKi JKUBYTH B eKCTPEMAJIb-
HUX YMOBaX, BUJ0OBa PiBHOMAaHITHICTL 3HUXKEHA,
BHUCOKY YMCEJIbHICTh MAalTh ychoro 1—2 Buam
(man. 89.3, yrpynoBanus B). Uum 6iabin cme-
muiYHUMH € YMOBHU CepefoBHIIA, THM OimgHi-
I BUAOBUI CKJAJ YIPYNOBaHHA I TUM BU-
II[0I0 MOJKe€ OYyTH UYMCEeJbHICTh OKPEeMUX BHIIB.

YrpynoBauua B (man. 89.3) mae aABHO Bu-
pakenuit Bung-mominauT. IlopiBHAHO 3 HUM
YuCceJbHICThL IHMIMX BUAIB 0iOIEHO3Y CYTTEBO
HU)KYa. YTPYHOOBaHHSA A, HaBOaKW, XapakTe-
pHU3yeThCA HAMOIMBINT PIBHOMiIPpHMM PO3MOIiIOM
pisHUX BHUAIB 3a uMceabHicTIO. Bumgosa pisHO-
MaHiTHicTL OyZe BHUIIOIO B OioleHo3i A.

Kpim BugmiB-gominaHTiB, 0iolleH03 BKJIIOUAE
TaKOXK CYO0OMIHAHMHI, HeyucaeHHi i pidKricHi
sudu. Inoxi B 6ioreHO03i TpanasoThCA 8UNAJK08L
8udu, HeTUIIOBI IJIs IIeBHOTO OiolleHO3y i mpen-
CTaBJIEHI OJVMHUUYHUMU €K3EeMILIAPaMU.

Bunu, aki cyTTeBO BIJIMBAIOTHL HA OpraHisa-
IiI0 CIIIBTOBapMCTBA, HA3WUBAIOTHCA KJLHULOBUMU
sudamu. Jlo KJIIOUOBUX BUIIB HAJIEKATh BEJIUKI

0 Kniouosa iges

MoKa3HMKamuy pi3HOMaHITHOCTI 6ioLeHO3y € BUAO-
Be 6araTCTBO 11 BUAOBa Pi3HOMaHITHiCTb. Bugose
6araTcTBO — 3arafibHa KinbKicTb BuAiB y Gioue-
HO3i. BugoBa pi3HOMAHITHICTb — L& MOKa3HMK,
WO BPAxXOBYE YMCNO BUAIB Yy bioueHo3i Ta ixHi
KiNbKiCHi cniBBigHOLWEHHA.

Tema 9. Exkonoria )))-

80 A
> YrpynoBaHHA A —
60 BUAWN NpefcTaBneHi
@ b . - -
a BiJHOCHO PiBHOMiIpPHO
540
‘T YrpynoBsaHHA b —
;.% 20 A AOMIHY€E OANH BUA
)
3 KoxHe yrpynosaHHA
0 > cknagaetbcs 3i 100

123 4 56 78910 o0cobuH, wWo Hanexatb

Homep Bugy B 6ioLeHo3i no 10 supis

Man. 89.3. Mogeni yrpynoBaHb i3 pi3HOI0 BMAOBOIO
Pi3HOMaHITHICTIO

XMIKAKW, HATPUKJIAA BOBKY, OCKLJILKY BOHU pe-
T'YJIIITh YUCEJIbHICTh IMOMYJAIIN TPaBOIgHUX.
Bobpu Te:x HasexaThb OO0 KJIOUYOBUX BUIIB,
OCKiJIbKM 3aBAAKH CBOIM TIpediiAM BOHU CTBO-
PIOIOTH MicIisa mepeOdyBaHHA AJaA 0araTboxX iHIITNX
BUIiB.

3HUKHEHHA €IUHOT0 KJIOUOBOTO BHUAY, Ha-
BiTh TaKoOro, AKWUU CKJIala€ He3HAYHY YaCTHUHY
fiomacu yrpymnoBaHHSI, MOYKe CIIPOBOKYBAaTU Ce-
pifo B3a€MOTIOB’ A3aHMX SHUKHEHD iHIITNX BUIIB.
Hanpuraan, 3a BiACYTHOCTI BOBKiB IIiJIbHICTH
TPaBOIZHUX MOJKEe HACTiJIbKM 30iIbHINTHCS, IO
e IpU3BeAe M0 PYHUHYBAHHS POCJIUHHOTO IIO-
KPUBY i 3HUKHEHHS OB’ A3aHUX i3 HUM KOMaX.
Y pesyabTaTi eKocucremMa Oerpauye.

Bupose 6araTcTBO i Pi3HOMaHITTA

arpoueHosiB

ArporeHos3u, CTBOpPEHi JoauHOI (Topoau,
canu, MOJiA), 3a3Buyay Oimmimii Bumamu B IIo-
piBHAHHI 3 mpupogHMMU Oiolmenoszamu (JIicu,
JYKH, CTeI), OJHAK HABiTh J0 IXHLOrO CKJAaILy
BXOIOATH COTHiI BuAiB opraHiamiB. B arpomenos
NIIeHNYHOTO TOJA, KPiM MOINEeHUIli, BXOAATH
Oyp’AHU, KOMaxu, I'PUSYHU, ITAXU, 3€MHOBOJ-
Hi, MEIKaHIli 'PYHTIiB — 6e3xpebeTHi TBapuHU,
b6axTepii, marorenui rpubKu i 6araTo iHIIUX BU-
miB. B arporenosax 3aB:kAu moOpe BUpPaKeHUN
BUJ-IOMIiHAHT — I Ta KYJAbTypPHaA POCJINHA,
AKY IITYYHO BHUPOIIYIOTH.

eSaHMTaHHﬂ Ta 3aBJaHHA

1. AKi opraHiamMm € AOMiHAHTHMMWU B eKOoCMCTeMI
kopanosoro puoy? 2. MopiBHANTe BUAOBY Pi3HOMAHIT-
HicTb 6ioueHo3iB A i b Ha man. 89.3. Y skomy 6ioueHo3i
BMAM 33 UNCENbHICTIO po3nogdineHi 6inbw piBHOMipHO?
Y akomy 6ioueHO3i HasBHUIN ACKPABO BUpPAXeHUN [o-
MiHaHTHMI BuA? 3. Yn Baxnuei gna bioueHosy BuAK,
WO He € AOMiIHaHTHUMN?
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Tema 9. Ekonoris

§ 90. YacoBi 3miHN B eKoCcuUcTemMax

0 [NomipkynTe

Yu Ti cami BUAN € AOMIHAHTHMMU B JIiCi B3NMKY

n ynitky? Yn moxe BigHOBUTUCA JliC MiCnA AOro
BUPYOKN? Y Moxe 03epo 3 YacoM NepeTBOpPUTUCA
Ha 6onoTto? A 60noTo Ha 03epo?

Q 3ragaviTte

« BupoBe 6aratctBo 6iolieHo3iB
« MixB1aoBa KOHKypeHLia

[1060Bi 3MiHU

Exocucremu 0es3mepepBHO B3MIiHIOIOTHLCS
B yaci. 3MiH 3a3HAIOTL PiBHOMAHITHIiCTL BUIIB,
CIIiBBiIHOIINIEHHA HONYJAIiN, aKTUBHICTH opra-
His3MiB, cTpyKTypa B3aeMo3B’aA3KiB. OmHi BUIHK
IOCTYIIOBO BiAMUPAIOTL 400 BUTiICHAIOTLCA iH-
muMu. 3MiHU yrpyIOBaHb OyBAlOTh IMUKJIIUHUI-
Mu (D00OBUMM, CE30HHMMM) i IOCTYHAJIbHUMU
(cyriecis).

Buagu, 3 AKHUX CKJIaZaeThCA €KOCUCTeMa,
biosoriuno aKTHUBHI B pisHuii uac godu: ogHI —
BIIeHb, iHIMI — BBeuepi @ yHOUi. ¥ momipHO-
My KJiMaTi B JeHHiI roguHu MaHYIOTh KOMAaXH,
OTaxu, AesdKi ccaBili, y CYTiHKOBUII i HiuHUi
yac — HiuHi KomMaxu (OpasKHUKHU, KoMapi), Oa-
raTo CCaBIIiB i ITaxu, Taki K COBIH.

BinpiricTs MOKPUTOHACIHHUX POCJUH PO3-
KpuBa€e CBOi KBiTKu Juilie BAeHb. OmgHaKk y ae-
AKWUX POCIUH KUTTEBA AKTUBHICTL HimBUIIY-
€ThbCA 3 HACTAHHAM CYTiHKiB: ixHi HemoxasHi
KBITKM pO3IYCKAIOThCA I BUIAIOTHL CUJIBHUN
apoMaT IJd NpuBabJieHHS HiUHMX KoMaX-3a-
NUJIbHUKIB (3allalllHUHA TIOTIOH, HiYHA KPacyHsd).

Ce30HHi 3MiHMn

Cesonmi (peHoJIOTiIUHI) 3MiHM eKOocHCTEM 3a-
JeXkaTh Bij 3miHm mip pory. Ik Bam Bimomo,
Ce30HHI 3MiHM BH3HAYAIOTL pomonepiodusm —
peakIiiio »XKMBUX OpPraHiaMiB Ha iHTEHCUBHICTH
COHAYHOTO BUIIPOMiHIOBAHHA I JOBXKUHY CBiT-
JIOBOT'O THA.

Hacammnepen ce3oHHI 3MiHM CTOCYIOTHCS
6u006020 ckaady exocucmem. lle mobpe mpo-
CIiIKOBYETLCS HA POCIMHAX. BinbIricTs i3 HUX
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Y3UMKY IIepe0yBa€ y CTaHi CIIOKOI0. 3eJIeHiloTh
Juie AesdAKi BUAM OepeB, TaKi AK saiamHa abo
cocHa. HaBecHi KBiTHYTH POCIIMHU-TIEPBOIBITHU.
Ilo Toro uacy, Kojqiu Ha JepeBaX PO3MYCTUTHCS
JUCTS ¥ Ha HUIKHIX Apycax cTaHe TeMHO, BOHU
BJKe IOBHICTIO 3aKiHUATh IIUKJI PO3BUTKY. ¥ JIiT-
Ky OypXJIMBO Bifl0yBa€eThCs PO3BUTOK yCix poc-
JWH, Ha HUX A03PiBalOTh mioau. BoceHu Kut-
TEBUU ITMKJ 0araThbOX POCJIHH 3aBEPIIYETLCH.
BinbmricTs BuAiB fmepeB i yarapHmKiB Ha 3uUMYy
CKUIAIOTh JIMCTH.

Ce30HHI 3MiHU BILIMBAIOTH HA HUMMEBY AK-
musHicmb TBapuH. HaBecHi B HUX 3 ABJIAECTHCA
IMOTOMCTBO, y JiTHi#i mepiox BigOyBaeThcsA ak-
TUBi3aIid KUTTEBUX IIPOIECIiB, a BOCEHU BOHU
MOYMHAIOTh TOTYBaTUCA 0 MaltOyTHHOI 3UMiBJIi.
V3uMKYy fesKi BUAM TBapWH XOBAIOTHCA B HipKU
i OGapyorm Ta BHAAAalOTh y CIUIAYKY (IOJiBKY,
6abaxu, OaraTo Komax, Beameni). Immri Bugm
(BOBKWU, 3aiilli, OJIeHi, JIMCHUILi) BeAyTh aKTUBHUMN
cmoci6 kurTa. HecmpuATiuei ce3oHHI moromHi
YMOBU 3MYIIYIOTh OaraTo BUJiB MirpyBaTu B pa-
MoHM 3 KpalqumMu ymoBaMu icHyBamHdA. Ile xa-
PaKTepHO AJA IEepeJiTHHX ITaxiB. Aje geaxi
BUAU 3aJUIIAIOThCI Ha MicIHi HaBiTh, mig uac
HaWCUJIBHIIIINX MOPO3iB (CHMHHUIII, BOPOHU, IO-
ay6u, coBu). HaBecHi moumHaeThcsa mepion pos-
MHOKeHHA. Hapom:KyeThCcs MOTOMCTBO y cCaB-
miB. 3’aBiaATbCcA KoMaxu. lltaxm OyayoOTh
THi3Za, Yy HUX 3’ABIAIOTHCA ITAITeHATA.

EkonoriyHa cykuecis

I3 wacom y meBHOMY MicCIli IpOKUBaHHA Bim-
OyBaeThCsA 3aKOHOMipHA 3MiHA IOMYJAIil pis-
HUX BUJIiB Y CTPOTO BU3HAUEHIN ITOCJiTOBHOCTI.
ITeit mporec Ha3MBAETHCS EKOJIOTIYHOIO CYKIIe-
ciero. 3MiHM B €KOCHCTEMi CTAlOTh HTPUUYUHOIO
3aMiHM OJHOTO YIPYIOBaHHSA iHIITMM.

Cykiiecii B eKocucTeMax MOXKYTb OyTH [0-
BrOCTPOKOBUMM ¥ 3AiHICHIOBATHCS TIPOTATOM CO-
TeHb POKiB. I[IpmumHOIO TAaKMX CyKIEeciii yacTo
€ KJIiMaTUuHi 3MiHM, HAIPUKJIAL II00AJbHE II0-
TemrinaA. [HOmI 3MiHM eKocmcTeM CIpPUYMHEHI
KaTacTpoaMu, TAaKUMHY AK yYparaHu UM MOXKerKi.
o 3miHm 06ioIleH03iB IPU3BOAUTHL i MiAIBHICTH
JIIOAVHU: BUPYOYBaHHS JIiCY, OCYyIIIeHHs 00JIiT, 3a-
OpyIOHEHHS BOJOWM, BUCHAYKEHHS IIaCOBHUIIT TOIITO.
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1-10 pokis 10-25 pokis

25-100 pokis

Tema 9. Exkonoria )))-

¥

100 pokiB i 6inbwe

Man. 90.1. 3miHa ekocucTeM nicna BUPYOYBaHHA ANMHOBOrO Nicy

TumoBOIO €KOJIOTIiYHOI0 CYKIleciero € Bif-
HOBJIEHHSA SJWHOBOIO JIiCy IIicJasa Imoskexxki abo
Bupy6oyBanua (main. 90.1). Ileit mporec smiti-
CHIOETBHCS IIOCTYIIOBO, OJMHi MEHII CTiHKi eKo-
CHUCTeMM 3MiHIOIOThCA iHmuMu. llepmumu Ha
3BiJILHEHOMY MicCIIi PO3POCTAIOTHCA CBiTJIOJNO0-
Hi TpaB’dHUCTI POCIAUHU, SKi MOTOBHIOIOTHCS
cBiT/MONMIOOHMMU JOepeBHUMHU mopomamu. Jlaii
mig TiHHIO OCTaHHIX PO3POCTAIOTHCA TiHBO-
J100HI cxoxu AauHU. UYepes MeCATUITTS AIU-
Ha BUTiCHsAE€ KOHKYPEHTiB, CTBOPIOIOUYU TyCTY
TiHb 1 IPUTHIUYIOUM PO3BUTOK IHIIWX POCJIUH.
IloBHe BimHOBIEHHSA AJMHOBOTO JIicy 3aliMae
6su3pko 200 pokis.

Kinacuunum npukaazoM cykiiecii € sapoc-
TaHHA 03epa 1 IePEeTBOPEHHS MOT0 CIIOUYATKY Ha
60JI0TO, a MMOTiM, Uepe3 TPUBAJUMA Uacy,— Ha
JicoBuii Oiomenos. CmouaTky BomoiiMa MiJie,
ii Kpai BKpPUBAIOTHLCA BONAHUMU ¥ BOJIOTO-
JIOOHUMH POCAWHAMU (0UepeToM, TPOCTUHOIO,
ocokow). Ha pmHi mocTymoBo BigKIagaioTbCs
BiiMepJi yacTMHU POCJIVH, A3€PKajio BOAU 3a-
TATye TpaBa. Uepes OeKiJbKa OeCcATKIB POKiB
Ha MicIi o3epa yTBOPIOETLECS TOP(’ sHe 60JI0TO.
3romom Ha 60Ji0Ti 3’ABASETHCA AepeBHA poc-
JVHHICTB.

KntoyoBa iges

Y npupogi 6ioLeHo3M MOCTIHO 3MiHIOTbCA.
PerynapHo cnocTtepiraloTbCA UWKNIYHI CE30HHI
(deHonoriyHi) 3miHM. CnpsMoBaHi 3MiHM OfHUX
€KOCUCTeM Ha iHWi — eKOoNoriyHi cykuecii —
3[iMCHIOIOTbCA [OBIFOCTPOKOBO, MPOTATOM JeCATKIB
i coTeHb POKiB; 3a3BMYall BOHW CNPUYUHAIOTLCA
KNIMaTUYHUMU YUHHUKAMWU.

lNepBUHHa | BTOPMHHa CyKLecia

Po3pizHAIOTL MEePpBUHHY i BTOPUHHY CYKIIe-
ciro. IlepeunHa cykuecia BinOyBaeThcA i yac
OCBOEHHSI OpraHisMaMu II€pPBiCHO O0€3KWBHUX
TEPUTOPiNl — CKeJbHUX IIOPiJ, HAHOCIB PiUOK,
OimaHux MQI0H, 3aCTUTJIOl BYJKAHIUHOI JaBH.
Hanpukaazn, Ha ToamxX CKeJAX IEePIIMMU Oce-
JSIOTHCA JUMMAHHUKN. 3TOJOM HAKOMUUYIOThCS
iXHi BigMepJIi 3aIUIIKY 1 TPOAYKTH PO3KJIAJAAH-
HA Mikpooprauisamamu. ITocTymoBo opmMyeThes
TMepPBUHHUN I'PYHTOBUM NOKpuB. Ha r'pyHTi mpo-
pocTaoTh 3aHECEHI HACiHHA POCJWH, 3aJIUIIKU
AKUX TaKOMK IMOYMHAIOTH OpaTW ydacTb y IIPO-
meci rpyHToyTBOpeHHs. PocamHHUIA 0ioleHO3
mpuBabsioe TBapuH. Ile TpuBasuii nporec. ia
POSBHUTKY CTiliKOro yrpymoBaHHs IIOTPiOHO Gara-
TO COTE€Hb POKIiB.

Bropunna cykuecia BigOyBaeThca Ha Miciti
BJ)Ke icHyoumnx 6ioIleHo3iB, aje MOpyIIeHnuX, Ha-
MPUKJIAM, YHACTITOK MTOCYXH, MOMKEXK, BUPYOKHU
JiciB Ta iHmwux npuuwmH. Ha miit Tepuropii 36e-
piraeTbcsa I'pyHT i HaciHHS POCJIMH, TOMY OyiKe
MIBUJKO YTBOPIOETHCS YIPYIOBAaHHA TPaB, a IIO-
TiM 3’ABIAIOTHCS JUCTSAHI JepeBa, IiJ MOKPHU-
BOM SKHUX i IpOpPOCTaOTh AJAUHU. L1 BTOPUH-
HOI CyKIlecil xapaKTepHa BHCOKa IIBUAKICTH
BiZHOBJIEHHs 0iOIleHO3iB.

3annTaHHs Ta 3aBAaHHS

1. OnNuWiTb, AK 3MiHIOIOTbCA B3AaEMO3B'A3KN MiXK BU-
JaMy POCAUH i TBApWUH Mifl YaC Ce30HHMX 3MiH eKoCuc-
Tem. 2. K BigbyBa€eTbCA eKONOriUyHa CyKLecia Ha Micuax
BMPYOKM NicCiB? HAa OCTPOBaX, CMYCTOLEHUX Yepe3 BU-
BeprKeHHsA ByNKaHiB? 3. [MOACHITb, YOMY Ha ronmnx cKenax
nepwMn oCenAaTbCA caMe JINLIANHUKMN.
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Tema 9. Ekonoris

§ 91. TpaHcpopmaLisa peuoBMHM N eHeprii B eKocucTemax

0 [omipkymnTe

Yomy xuxakiB y GioLieHO3ax 3aBXAW MeHLUe, Hix
POCIVHOIQHUX TBApWH?

e 3raganTe

» ABToTpOodu, retepoTpodu
» OoTOCMHTE3, XeMOCKHTE3

TpodiuHa cTpyKkTypa bioyeHo3y

Bsaemomis opranismis, AKi 3aiiMaiOThL IeBHE
Miciie B 6iosiorivuHOMy KO0JI000iry, HA3WBA€ETLCS
TPo(PivHOIO CTPYKTYPOIO OiomeHo3y. Y GioreHO03i
POBPiBHAIOTH TPU I'PYIN OPTaHiI3MiB: IIPOAYIIEH-
T, KOHCYMEHTU # pPemyIleHTH.

IIpogyumenTu — 11e aBTOTPO(HI Opranismu,
AK1 CMHTEe3YIOTh HeOOXigHI OIS *KUTTS OpraHiu-
Hi PEeYOBUMHU 3 HEOPTaHIUYHUX, BUKOPUCTOBYIO-
YU COHSYHY eHepriio (porocuuTes) abo eHepriioo
OKMCHEHHS HeOPraHiuYHUX CIIOJYK (XeMOCUHTES).
OCHOBHUMU IIPOAYIIEHTAMU B EKOCUCTEMAX € 3€-
JIeHI pocJuHHU ¥ miaHobGakTepii.

KoucymenTun — 11e rereporpodHi opranismu,
AKi XapuyymoThcA TOTOBOIO OPTaHiYHOIO PEYOBU-
HO10. /[0 KOHCYMEHTIiB HaJe)KaTh TBAPUHU, I'prdH,
a TaKOK IMapasuTUYHI PocIMHU. BHOKPEMIIIOIOTH
KOHCYMEHMmMI8 nepuiozo nopsadxKy — TPaBOITHUX
TBapuH (3a€lb, OJIEHb, OiTKa, JIOCH), KOHCYMEH-
mig Opyzozo nopadky — XWMKaKiB, AKi xapuy-
IOThbCA TPaBOIHMMU TBapuHamMu (BOBK), i KOH-
CYMeHmi6 mpemvozo0 nNOpadKy — XUKaKiB, AKi
XapyuylThCs iHIMUMU XWKaKaMu (Jiejexa, 3Mii).

PenynenTu — 11e rereporpodHi opraHis-
MU, IKi pyHHYIOTH MEPTBY OPTraHidYHY PEYOBUHY
I ImepeTBOPIOIOTH ii Ha HeopraHiuHi pedyoBU-
HH, IO 3aCBOIOIOTHCA IHIIMMU OpraHisMaMu.
OcHOBHUMU peAyIleHTaMHN € I'PYHTOBi reTepo-
Tpodu — Oarrepii, rpubu, HaKmpocTimri.

TpoodiuHi naHutoru

TpaucmopT eHeprii 1 peyoBWHUM B €KOCUC-
TeMaX 3IiHCHIOETHbCA Uepesd TPOdiuHi JAHITIOTH.
Tpodiunnii TaHIFOT — IIe TTOCJIiTOBHE ITIepeHEeCeH-
Hs eHeprii y opMi 1»Ki yepe3 HU3KY opraHisamis.

Hanpuknan, nacosuwruii mpogivHuil aan-
Y02 IOUYMHAETHCA 3 POCAMH-TIPOAYIIEHTIB, AKi €
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I’Keo AJId POCJUWHOINHUX TBapuH. [Jempumruil
mpo@ivHull LaHY02 TIOUYNHAETHCA 3 MEPTBOI Op-
ra"HiyHOl PEeUYOBMHU, AKY CHOYKWBAIOTH OPTaHi3-
mu-gerputodaru (pexyuerrtu). Ilapasumuynuil
mpo@givHuill 1aHY02 TIOUNHAETHCA 13 IIPOAYIIEeH-
TiB a00 KOHCYMEHTiB.

Y crIagHWX NOPUPOAHUX YIPYIOBAHHIX
TpodiuHi JAHITIOTU TiCHO IIEPEeIIiTal0OThCA ONUNH
3 OZHUM, yTBOpOOUY TpodiuHi Mepeski.

TpoodiuHi piBHi

Bzaemogii misxk opramismamu, KOJOW OAWH
BUJ] XapUyeThCA iHINTUM, Ha3WBaIOTh TPOQiuyHHU-
mu 3B’askamu. Opramismu, AKHX BiJ moUaTKy
TpohiyHOrO JIaHITIOTA BiAmijsge ogHAKOBA KiJb-
KicTh JIaHOK, YTBOPIOIOTH TPO(iuyHMH piBeHS.
Ha nepwomy mpogivnomy piéui posmicruanca
auinie npoxayueHTu. /Ipyzuit mpogiunuil pigenv
3aliMalOTh IEPBUHHI KOHCYMEHTH N IETPUTO-
daru. Ha mpemvomy mpogiunomy pieHi mepe-
OyBalOTh KOHCYMEHTH APYTrOro IOPSAKY TOIIO.

EkonoriyHi nipamign

Tpodiuny cTPYKTypy OiolleHO3y 300paKy-
IOTh V BUTJIAMI €KOJIOTIYHUX IipaMim — Takux
rpaiuHuX MoOmesieii, 10 BimoOpakalTh KiJb-
KicTb ocobuH (nipamida yuceavHocmi), iXHIO
b6iomacy (nipamida 6iomac) abo BKJIAAEHY B HUX
eHepriio (nipamida eHepeii) Ha KOKHOMY TPO-
¢iurOMYy piBHI.

3aszBuuaii i3 HigBUIEHHAM TPOQIiYHOTO PiB-
HA mipamign KiJbKicTb ocobuH, ixHA Oiomaca
¥ eHepris sameHIyooThcsa. Hampukaan, 1miob mpo-
TOAyBaTHU OAHY JUCHUITIO, HeOOXiTHO AeKilbKa mo-
JIIBOK; 1100 IIPOTOAYBAaTHU IIUX IIOJIiBOK, IIOTPiOHA
BeJIMKa KiJbKiCTh pocauH. Y I[OMY BUHOAIKY
eKoJIoTiuHa mmipaMmiza OyZe MaTH BUTJSAL TPHU-
KYTHHKA, 110 3BY:KyeThca moropu (mas. 91.1).

Maca Enepria
KoHcymeHTn I JIncnua 10 Kr 1%
KoHcymeHTn | Pyna nonieka 100 Kr 10%
MpopyueHTn T 1000 kr 100%

Man. 91.1. 3aranbHu BUrNAL €KONOrivyHOI nipamign



Mipamiga yncenbHOCTI B fici

PocnuHoigHi Komaxu
HepeBa

Mipamiga 6iomacy B okeaHax

Kutn, pnéun
300MNaHKTOH

QOiTonNaHKToH

Man. 91.2. O6epHeHi ekonorivyHi nipamign

Arne imomi mipamigm OyBamThL «IlepeBep-
Hyrumu» (mana. 91.2). Hanpurmaan, y Jici
YHCeJbHICTh NEePBUHHUX KOHCYMEHTIiB — KO-
Max — HabaraTo IepeBUIIYE YKUCEJbHICTH IPO-
nymeHTiB — pepeB. IlepeBepHyTi mipaminm
Oiomac B OKeaHi 3yMOBJIEHI THM, IO IIPOAY-
IMeHTH — MiKPOCKOIiuHi BomopocTi — iHTeH-
CUBHO PO3MHOKYIOThCHA, ajie JKUBYTHb HEJIOBTO,
TOAi AK iX CHOKMBaYi MalOTh HJOBTUI KUTTEBUN
OUKJ i JOBro HaKOIMUYyIOThL Oiomacy. Otxxe,
y KOKHHHA KOHKPETHMII MOMEHT uacy Oiomaca
NPOAYIIEHTiB MeHIIA 3a 6ioMacy KOHCYMEHTiB.

[NlepeHeceHHA eHepril B eKocncTemax

AmvepurkanceKuii exosor P. Jlimgeman
1942 poxy copMyIIOBAB 3aKOH MipaMigu eHep-
Tiff, 3rigHO 3 AKMM 3 OZHOTO TPOMIiUHOro PiBHA
Ha iHmwmi mepexoauth O0ausbko 10 % eHeprii
(mag. 91.1). Inma enepria (90 %) BTpauaeThes
Y BUIJISIAI TEMJIOBOTO BUIIPOMiHIOBaHHS i cops-
MOBYETBCS HA MIATPUMKY KUTTEMIAIBHOCTI Op-
ra”ismis.

Yepes TaKke pisKe 3HMIKEHHS eHeprii xapJyosi
JIQHITIOTY He MOXKYTh MaTu OiJbIn HixK 3—5 ja-
HOK, a EeKOJIOTiYHi mipaMifim He MOKYTb CKJIa-
IaTucsA 3 BEeJIMKOl KiJIbKOCTi piBHIB.

Ha ocwHoBi mpaBmja eKoJioriuHoil mipamignu
MOKHa pos3paxyBaTH KiJbKicHi cmiBBigHOIIEH-
HS pisHMX BUIAIB B eKocucrtemax. Hampurian,
Ha 1 BoBKa Macomo 40 kr morpi6uo 200 3zaiiris
sdarayjbHOI0 Macol 400 kr (2 Kr KoKHUIT), Ha
nux 3aiis morpiouo 4000 Kr pocuuH.

0 Kniouosa ines

OpraHizamun B eKkocuctemax — MNpoAyLieHTUN, KOH-
CYMeHTU N pepyueHT — 06’egHaHi TpodiuHMM
3B'A3Kamu. TpodiuHy cTpyKTypy bioLeHo3y 306pa-
XKYyIOTb Y BUMMALI €KONOriYyHMX nipamig. 3 ogHoro
TPO®iYHOro piBHA €KONOriYHOI NipamMian Ha iHWwni
nepexoanTb 6nn3bko 10 % eHeprii.

Tema 9. Exkonoria )))-

MpoayKTMBHICTb GioLeHo3y

BaxknuBuM mokasHMKOM 0ioIleHO3y € IIPo-
OTYKTUBHICTh — 3JaTHICTH 0 BiITBOPEHHA CBOIX
KOMIIOHEHTIB 1 HmpoAyKyBaHHS HOBOI Oiomacwu.
OckiJIbKM IIepBicHEM J)KepesoM eHeprii Ha 3eM-
JIi € COHAYHEe BUNIPOMiHIOBAaHHSA, HANOiIbII BasyK-
JUBOIO IJIs MPOAYKTHUBHOCTI 0iOIleHO3iB € KiJib-
KicTh cBiT/Ia, AKY OJEP:KYIOTH 3€JIeHI POCJIMHU.

IIBuaKicTh, i3 AKOIO HMPOAYIIEHTH CTBOPIO-
I0Th Oiomacy y mporeci ¢oTocuHTe3y, HasuBa-
€ThCSA MePBUHHOI0 MPOoayKTHBHicTIO. IIIBUIKiCTD
CTBOPEHHA OioMacu KOHCYMeHTaMu # peayIlieHTa-
MU Ha3WBAETHCA BTOPUHHOK IMPOIAYKTUBHICTIO.

HusbKy npogyKTUBHICTS MAIOTh ITYCTEJi, TYH-
JIpY, MOPCHKi TJIMOOKOBOMHI exocuctemu. I[y:ke
BHUCOKY IIPOAYKTHMBHICTH MAIOTh TPOMiuHi Jricu,
KOpaJIoBi pudu, eKOCHCTEMU MOPCHKUX y30epesKb.

® MpakThuHa poboTa

Po3kputTa TpodiuHoi cTpyKTypm GioleHo3y 3a
HapgaHuM nepenikom BuAiB. BctaHoBNeHHA Gio-
LLeHOTUYHOI poni Ans oKpemux BUAiB

Cknagitb cxemu TpodiyHMX NaHUtoriB i3 HaBege-

HUX OpraHi3mMiB, No3HayTe TPOQiyHi PiBHi, BCTaHO-

BiTb POJIb OKpeMux BULIB Yy GioLeHo3ax:

+ COHEeUKO, TNA, COCHa, KOMaxOoifHW NTax, NaBykK;

+ INCTOBUIA OMag, AOLWOBUI YepB'AaK, ACTPY6 Ma-
NN, YOPHUIA Api3g;

 IMYNHKN NagalibHUX MyX, MepTBa TBapuHa,
Xaba, 3BMYaNHNIA BYX.

@ MpakTnyHa poboTa

CKnapaHHA 6/10K-cXemM eHepreTu4YHuUX NoTo-
KiB B eKocmcTemax pisHux Tunis. Po3paxyHok
edeKTUBHOCTI nepexoay eHeprii Ha pisHMX
TpodiuHnx piBHAX
1. Cknagitb 6510K-cxemun TpodiuHMX 3B'sI3KiB

B eKocucTeMax nyry n osepa.

2. KopucTyioumcb NpaBuIOM eKOJIOTiYHOI Mi-
pamigu, po3paxyiite ebeKTUBHICTb nepexoay
eHeprii Ha pi3HUX TPOPIYHNX PiIBHAX.

e?)al'll/lTaHHﬂ Ta 3aBLAHHA

1. Y nyroBomy yrpynoBaHHi »KUBYTb FyCeHMLA, *KaW-
BOPOHOK, NouepHa, wwynika. Cknagitb XapyoBu naH-
utor. 2. BusHauTe, CKinbKM NOTPIGHO MNAHKTOHY, W06
y MOpi BMpOC/a oAHa 0cobrHa MOPCbKOI BUAPU Macoto
30 Kr, AKWO NaHuUlor xapyyBaHHA Ma€ TakU BUrNAA:
dITONNAHKTOH — Hexwxi pubn — xmxi pnbn — mop-
CbKa BuApa.
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Tema 9. Ekonoris

§ 92. CtpyKTypa Ta cknaposi 6iochepu

0 [omipkymnTe

Y MOXKHa HA3BaTW FPYHT XKMBOK PEYOBUHOW?

Q 3raganTe

» Ekocucrema
» Konoobir peyoBuH
« bioueHo3, 6ioton

MoHATTA Giochepwu

Biocepa — 1e oGosionka 3emJii, 10 Mic-
TUTH y c00i BCi »KuBi opranisamu niaHeTu # yci
30HU iX icHyBaHHA. TepmiH «0Oiocdepa» BBiB
reosior E. 3iocc 1875 poky naad mO3HAUYEHHS
IPOCTOPY Ha moBepxHi 3eMJi, Ie icHye KUTTA.

Biochepa mouana ¢opmyBaTucs OJIU3BKO
4 MJIpna POKiB ToMy, IMOWHO 3’SABUIMCS IIEPIIi
O3HAKM JKUTTA Ha HaIili miaHeri. 3apas 3eMJIio
Hacejse OJM3bKO 3 MJIH BUAIB Pi3HOMAHIiTHUX
JKMBUX icToT. 3arajibHa Maca KUBUX OpraHisMiB
omimmwersca B 2,43 x 1012 T,

CranoBienusa Oiocdepu i i moeramue ¢op-
MYBaHHS 3yMOBJI€HE BILIMBOM HUBKHU (haKkTOpiB:
Jiero Ha 3eMJI0 KOCMIiuHOI eHeprii, po3BUTKOM
JKMBUX OpraHisMiB i jsromcTBa Ta iH.

Ha mouarky XX cr. yKpaiHCBKUII HaAyKO-
Benib B. I. BepHajacbKuii CTBOPUB BUYEHHSA IIPO

Crpatocdepa
O30HOoBUI
wap
100 ‘
80
60 —
40 —
20 - Biocdepa
0
20
Jlitocdepa lippocdepa MawnTia

Man. 92.1. Mexi 6iochepu
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[lisHalTeca 6inblue

lpcbKi rycy 3a3Bmnyan mMirpytoTb Ha BUCOTi HE MeHLU
HiX 8300 M, AWKi AKN XMBYTb y FiPCbKUX panioHax
TubeTy Ha BMCcOTi NnpnbansHo 3200-5400 m Hapg piB-
HeM MOpA, a TiPCbKi KO3NM MeLWKalTb Ha BUCOTaX
fo 3000 m. MikpoopraHiamu TpannAlTbCA Y BepX-
Hix Wapax aTMocdepu 3emni Ha BUCOTI AeKinbKox
necatkiB kKinometpiB. OZHOKNITUHHI dopMU XNUTTA
Oynun 3HangeHi B HaMrMoOWin YacTuHi MapiaHcbKoi
3anaguHn Ha rmubudi 11034 m.

6iocdepy. Bin ogHuM i3 mepiux ycBiZjoMuB Be-
JUYEe3HUU IePeTBOPIOIYNH BIJIUB KUBUX Opra-
HisMiB Ha Bci Tpu 30BHimIHI 060JI0HKH 3eMmuri
B miamerapuomMy Macintabi. IToBepxmio 3emuri
BUEHUI pOSIJIANAB AK CBOEPiAHY OOOJIOHKY,
PO3BUTOK SIKOI 3HAUHOIO MipOi0 BU3HAUYAETHCH
misgnbpHiCTIO sKMBuUX opramismi. B. I. Bepuan-
CBbKUIU YMOBHO IIOAiJIAB HABKOJUIITHE CEPEIOBU-
e Ha npupogHe — Oiochepy, i MITYyYHO CTBO-
peHe JironuHOI0O — Hoochepy (chepy posymy).

Mexi 6iocdepwu

Me:xi 6iochepu BuU3HAYAIOTHLCSI MOKJINBICTIO
OKpeMUX iHIMBiyyMiB BUKWBATH B YMOBaxX Ha-
BKOJIMIITHBOTO cepemoBuiia (Maa. 92.1).

¥ BepxHix I1apax yJbTpagdiosieToBe BUIIPO-
MiHIOBAHHS He JAa€ PO3BMBATUCS KUBUM Opra-
HizMaM — IIe BepXHsa Me:ka 6iocgepu. Bora pos-
MinyeTbesa Ha BucoTi mpubausao 20—25 KM Bin
moBepxHi 3eMJIi ¥ o6MerkeHa 030HOBUM IITapoM,
3a MeyKaMU AKOTO JKUBi OpraHi3aMu He MOXKYTb
icayBatu. O30HOBUII map 3axuiliae 6iocdepy Bix
3ry6HOTO KOCMiUYHOTO BUIIPOMiHIOBAHHS, 1110 HE
Jla€ PO3BUBATUCS KVWBUM OpraHizMaM.

Hu:xxua mexxa 6iocepu BU3HAYAETHCA BU-
COKMMH TeMIepaTypaMu B 3eMHUX HaJpax.
Y rpyHTi KuBi opraHisMu MOKHA 3yCcTpPiTHM HaA
raubuui 4—7 KMm. MesKa KUTTA Ha OHI okeaHiu-
HUX 3alafuH MIpocTAraeTheda Bramb mo 11 kM.

JHKurra B G6iocdepi mommpene HepiBHOMIp-
HO, Mo3aiuHo. BoHO cj1abKo BupaskeHe B XO-
JIOTHUX i "KapKMUX OYCTeJSIX, BUCOKO B ropax,
y IeHTpax OoKeaHiB. Bucoke BHIOBe 6araTcTBO
1 piBHOMAaHITHICTH CIIOCTEPITAIOTHCS Ha MEXKax
mOA1JIy PiBHMX cepemoBUII: Ha JiHil sgiTochepu
¥ aTmochepu (HazeMHe JKUTTA i 0COOJIMBO —
y I'pyHTax), armocdepu i rizpochepu (mosepx-



[lisHanTeca binblue

Cepep, TBapuH 6iochepu 96 % BuaiB npunagae Ha
yacTKy 6e3xpebeTHux i Tinbku 4 % — Ha xpebet-
HUX, cepep AKUX CCaBUi CTaHOBAATb MPUGAN3HO
10 %. HaBepeHi cniBBigHOWEHHA inlOCTPYOTb GYH-
JameHTanbHy 3aKOHOMIpPHICTb opraHisauii 6iochepu:
Yy KinbKicCHOMy cniBBigHOLLUEHHI NepeBakatoTb bopmu,
AKi gocArnu B npoueci eBoniouii BifHOCHO HU3bKMKX
cTyneHiB mopdododisionoriuHoro nporpecy.

HeBi Iapu okeany), JiiTochepu i rigpochepu
(zHO Bomoiim). OcobsmBO GaraTe *KUTTA B 30HAX,
e I'PYHT, BOJa ¥ MOBiTps OGJM3BKO CYCigATH
ofHe 3 ONHUM — Yy30eperkiKA U MIiJIKOBOIAS
MOpiB, JUMaHU, ecTyapii piuox.

KomnoHeHTn 6iochepwu

3aJie;KHO BiJl cepeloBUINA iCHYBAHHS KUBUX
OpraHi3MiB BUAIJIAIOTH:

- aepodiocgepy (opraHismMu mnepedyBaIOTH
Yy IIPOCTOPi BiZi BepxiBOK AepeB 0 cTpaTocdepn);

« 2eobiocghepy (opraHismMu HaceIsaOTH I'PYHT,
mevyepy, MOBEPXHIO CYIIi, JlepeBa);

- 2i0pobiocghepy (opraHisaMu HACEJAOTH YCi
BOJIHI CTPYKTYpH).

3a B. I. Bepuaacbkum, 6iocdepa MicTUTh
y cobi 7 BuIiB peuoBMHI, 30KpeMa:

* Jtu8a — CYKYIIHICTBb yCiX OopraHismis, aKi
HaCeJIAIOTh IJIaHEeTY;

« 0iozeHHa — HEXWBUU MarTepiajs, yTBO-
pPeHuil y mpoIeci KUTTEMiIAILHOCTI opramisMiB
(HammpuKJIag, BYTijas, Hadra, TOpQ, BAIHAK)
(mam. 92.2);

* KOCHa@ — HeopraHiuHa pPeYOBUHA, II0XO-
M'KeHHsA aKoi He TOB’si3aHe i3 KMBUMM oOpra-
HismMaMu (HaAIIpUKJIAL, TipcbKi mopoam);

+ 0ioKOCHA — DPEYOBUHA, IO € Pe3yJILTATOM
CIiJIbHOI HiAMBLHOCTI KUMBUX OpraHismis i abio-
TeHHUX IIPOIeciB (HANPUKJIAM, I'PYHTY).

biocdpepa — rnobanbHa ekocucTema

Biocpepa mae iepapxiuHy CTPYKTYpY.
OkpeMmi opraHisMm yTBOPIOIOTH IIOHYJISAILii.
JeKinbKa IMOMyJAIill, IO B3aEMOIIIOTH MiXK
c00010, CTAHOBJATHL OiolleHo3. BiomeHosu, aki

0 Kniouosa iges

Biocdepa — ue ekocmcTeMa BMLLOFO NOPALKY, WO
o6’egHye BCi iHWi ekocnctemn 3emni. biocdepa,
pasom i3 nitochepoto, rigpochepoto n atmocoe-
poto, $opMy€e YOTMPU OCHOBHI OBONTIOHKKU 3emi.

Tema 9. Exkonoria )))-

Man. 92.2. BanHak i Kam'sAiHe ByrinnA — ripcbki nopoau
6iOreHHOro MOXOMXKEHHS

HaceJAIOTh IIeBHi 6i0TOomIM, YTBOPIOIOTE €KOCHC-
Temu. Biochepa — Ie ekocucTeMa BHIIOTO II0-
PAOKY, 110 IOEAHYE OyAb-AKi iHIII exocucTeMu
3emuri. s Giochepu xapakTepHi Bci BJyacTu-
BOCTi €KOCHCTEM.

- Biocdepa micTuTrh y cobi KuBi opranismu,
AK1 Haceasa0Th 3eMJII0, a TAKOXK CepemoBHUIIe IX
icHyBaHHsA: OKeaHU, cyIlly, aTmocdepy.

« Y Hi# € Bci KOMIOHEHTH TPOPiUYHUX JIaH-
IIOTiB: mpoAyleHTu (aBTOTPOPIU), KOHCYMEHTU
i pemyuentu (rereporpodu).

« ¥ Hill iCHYIOTH BiTHOCHO 3aMKHEHi IIOTOKHA
pedoBUHU ¥ eHeprii mixk GioTmuHOIO 1 abioTHu-
HOIO YacTuHaMu (K0J000iru peuoBuH i eHeprii).

- Biocepa sk erocumcremMa Mae CTabiIb-
HiCTB.

Ockinbku 6iocdepa moeauye B cobi Bci exo-
cUCTeMHU Ha IIaHeTi, II Ha3zMBaIOTL «IJI00AJIb-
HOI0» €KOCHCTEeMOIO.

MNpaKT4YHa poboTa

Po3paxyHOK eHepreTM4yHoro 6anaHcy

6iocpepu. OuiHKa poni NnpoayLEeHTIB

B eHepreTuyHomy 6GanaHci

3a pik go 3emni HagxoauTb 10%* [>K COHAUYHOI

eHeprii; mamxe 33% BiAOMBAETbCA B KOCMOC,

67 % NornMHaeTbca aTMocdepoto i MoBepxHeto

3emni. 3 yciei eHeprii Tinbkn 0,2% BMKOPWCTOBY-

€TbCA Nig Yac GOTOCUHTE3Y.

1. Po3paxyinTe, CKiNbKN COHAYHOI eHeprii BUKO-
PVCTOBYIOTb POCANHK 3@ PiK.

2. Po3paxynTe, CKinbKy eHeprii nepefaEerbca no
ycix TpodiuHmx naHutorax 6iocdepu Ao KoHcy-
MeHTIiB Il mopAgKy, AKLWO ii BTPAaTU Ha KOXHOMY
piBHi cknagatotb 10 %.

3anuTaHHA Ta 3aBOaHHA

1. Ak BV BBaxaeTe, YoMy Hanbinbluia BUAOBa pPi3HO-
MaHiTHiCTb y 6iocdepi cnocTepiraeTbca Ha Mexax nogi-
ny cepegosuy? 2. Y YoMy MPOABAAETbCA MO3aIUHICTb
biochepu sk ekocuctemmn?

193



Tema 9. Ekonoris

§ 93. bioreoximiuHi LMKIK

0 [omipkymnTe

AKi ripcbki nopoan N KOPUCHI KOMannHU YTBOPEHi
pewTkaMmm XUBMX OpraHiamis?

Q 3raganTe

o XemocuHTe3, $OTOCUHTES
» Konoobir peuoBuH
» bioreHHi XimiyHi enemeHTN

Ponb *unBoi peyoBuHu B biocdepi

V 0Oiocdepi BigbOyBaeThcsA mepeBakHa 0iJb-
mIicTh XiMiUHUX epeTBOPEeHb Ha IJIaHeTi, TOOTO
BOHa BUKOHYE TIJI00aJbHY MeTaloJiuHy (GyHK-
miro. HiAnapHICTE KMBUX OPraHi3MiB BIJINBAE
Ha Bci reoJsioriuui mpormecu, 110 GopMyiOTh 30-
BHimHi# Buraan 3emui. JKuBi opramismm He
JIUIIIE TPUCTOCOBYIOTHCA O YMOB 30BHIIITHBOTO
cepemoBUINa, ajie I aKTUBHO iX 3MiHIOIOTh. BoHU
BJIOBJIIOIOTH i HepeTBOpIOiOTh eHepriio CoHIIfA,
3MiHIOIOTH XiMiuHME cKJaj aTMmochepu, 6epyTh
ydJacTb B YTBOPEHHI I'DYHTIB i ocafoBUX IOpin.

B. 1. BepHaacbKuili BUOKpeMI0BaB 4 QyHK-
mii sxuBoi peuoBuHU B Oiocdepi.

l'azoBa (yHKIig moasarae B 37aTHOCTI 3Mi-
HIOBAaTHM W MiATPUMYyBaTH Ta30BUM CKJIAJ aTMO-
chepu. ¥ 3pmiticHeHHi ra3oBoi (PyHKIIl IIpoBigHA
POJIb HAJEKUTH 3€JICHUM POCIWHAM, fAKi B mpO-
meci hoToCUHTE3Y IOTJIMHAIOTh BYTJIEKUCJIUN ra3
i BumizAoOTL B aTMocdepy KHCeHb. ¥ IIpolieci
(YHKI[IOHYBaHHA OPraHi3MiB BUILJIAIOTHCA Ta-
KOK BYTJVIEKUCJINH ras (IMXaHHS TBAPUH, POCIUH
Ta iH.), asoT (asordikcyroui 6axTepii), cipkoBo-
IeHb (ciprobaxTepii), MeTaH (MeTaHOYTBOPIOIOUL
6akTepii). Bukonanus 1iei GpyHKIii Takox copu-
YMHWJIO YTBOPEHHA 3aXMCHOTO O30HOBOT'O €KPaHy.

OxucHo-BigHOBHA (YHKIig IoJsrae B Xi-
MiYHOMY TepeTBOPEHHI PEUOBHH 3 YTBOPEHHAM
coJieil, KMCJIOT, OKCHUIB i iHmUX KJaciB ximiu-
HUX CIIOJIYK Y Pe3yJbTaTi OKMCHO-BiTHOBHUX
nporeciB. I1a pyHKIIia, 30KpemMa, 31iHCHIOETBCA
OaKTepiaAMU, AKi B mpoleci >KUTTEXiAIBLHOCTI
OKHMCHIOIOTH ab0 BiTHOBIIOIOTH Pi3Hi CHOJYKWH,
oTpuUMYyIouM eHepriro. BoHuM MaioThL BeJUKe
3HAUEHHA [IJIA YTBOPEHHS KOPUCHUX KOIIAJIUH.
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Hampukaan, y pesyJjbTaTi AisJbHOCTI 3ajiso-
OaKTepili yTBopuJHCA OCAIOBi 3aJjisHi pyau,
cipkobakTepiii — poOmOBUINA CipKHU.
Konuenrpamniiitna ¢yskmia — 3gaTHicTb
HAKONMMYYBATH PO3CiAHI B HABKOJUIIHBOMY
cepenoBuIli (aTmocdepi, Boxi, I'pyHTi) aToMu
ximiunux enemenTiB. [leaki opranisamu Harkonm-
YYIOTh IIEBHIi €JIeMeHTH B KOHIIEHTPAIliAX, 3HAY-
HO OLIbIIMX, HidK Yy IPUPOAHOMY CEepemOBHUII,
HanmpukJjgan, cuoayku Cuiriniro BigxjgamaroThCs
y CKeJjleTaxX OiaTOMOBHUX BOJOpPOCTeil i I'yOoK,
Kanpiito — y uepemalmkax MOJIIOCKIB i xopa-
JIOBUX moJjiinmax, Pocdopy — y KicTkax xpeber-
HUX, @epymy — y s3amniszobaxrepisax, Maruio —
y IeAKHX BOJOPOCTAX, Mozy — y Bomopocri
naminapii, Kap6ony — B ycix oprauismax. Bin-
MUpPAYM, IIi OPraHidaMM YTBOPIOIOTh CKYIUEHHA
peuoBUH, (DOPMYIOTH TipChKi IIOpOAU Ta KOpUC-
Hi KomaawHU (3aJIidHi pyau, BalHIKU, Kpeiiga,
Topd, Byrijaa tomro) (Manx. 92.2, c. 193).
Bioximiuna ¢yHKIig 3milficHIOETBCS B IIPO-
meci oOMiHYy peduoBWMH y JKWBUX OpraHisamax
(’KUBJIeHHA, MWXAHHSA, BUMIJEHHA) 1 IECTPYK-
mii BigMepamx opraHismiB Ta IPOAYKTIB IXHBOI
SKUTTENIANbHOCTL. Bioximiuna ¢yHKIIA € ocHO-
BOIO KO0JI000iry XiMiuHUX ejeMeHTiB y Giocdepi.
Bona zabesneuye HaKOIUUYEHHS 1 IIePETBOPEHHSA
eHeprii, AKa BJIOBIIOETHCS B Iporecax (POTOCHUH-
Te3y i XeMOCHHTE3Y Ta IIePelacThCA 10 TPOhiuHUX
JIAHITIOTaX Pa30M i3 PyXOM OpPraHiuHUX PEYOBWH.

bioreoximiuHi ynknun

B exocucremi BifdyBaeThCA MOCTIHHMMI KOJIO-
00ir OioreHHUX eJIeMEHTiB: BOHU 3 a0iOTHMYHOTO
mepexomATh y OiOTMUHMIT KOMIIOHEHT ITiJ Ii€io
eHeprii COHIIA, IIOTIM HOBEPTAIOTHCA Y BUTJISAML
BiAXOZiB KUTTEAIAJNBHOCTI a00 MepTBUX opra-
HismiB. Taxkuii KoJ000ir Has3wmBailOThL Oioreoxi-
MiuHEMM HUKJIOM. 'otoBHEME OioreoximMiunmmu
IMUKJIaMU, 10 3a0e3MeUyoTh KUTTA Ha ILIaHeTi
(kpiM KoJI0006iry Bomu), € UpKyJadAiia Kapoomny,
Oxcureny, Hitporeny, ®@ochopy, Cyabpypy.

Bioreoximiuauit muka Kap6ony. 3 armochepu
Kap6on y ckaazi CO, 3aCBOIOETBCA aBTOTPOMDHUMHA
opraHisamammu B mporieci ¢orocurTesy. Ilo Tpo-
¢ivuHMX JaHIIOraX y CKJAAi OPTaHiuYHUX CIOJIYK
KapOou mepemaerseda B oprauismu Teaput. ITosep-



HenHa Kap0OoHy B HaBKOJMUIITHE CEPEIOBUIIE Bif-
OyBaeThHCA B IIPoIlecax JUXaHHSA a00 PO3KJIATAHHSI
oprauiunoi peuosunu (BuiinenHa CO,). IcTornHa
yactuHa KapboHy sajminaerscsa B I'DyHTi, MyJIi,
TopdoBuiax, Byriuai. HacTuHa aTrMochepHOTO
Kapbouy magxoguthk 3 arMmocdepu B rizpocdepy.

Bioreoximiunmii muka Oxcureny. 3arajgbHa
cxema Koso06iry Oxcureny B 0iocepi ckiIamaeTh-
¢S 3 IBOX T'JIOK: YTBOPEHHs KHCHIO I yac ()oTo-
CHUHTe3y 1 OTVIMHAHHSA H0T0 B OKMCHUX PEaKIifax.

Bioreoximiunuii nuka Hitporeny. ®@ikcairiro
MOJIEKYJIIPHOTO a3oTy 3 aTMmochepu (azomeik-
cauyir) i 1oro mepeTBOPEeHHsS Ha MOHM aMOHiIO
3MifiCHIOIOTh OyJIbOOUYKOBI OakTepii poamHuU
Rhizobiaceae. Hitpurui i miTparui OaxTepii
IepeTBOPIOIOTL HOHM aMOHiI0 Ha HITPUTH U Hi-
Tpatu (3AifiCHIOITE Himpu@ikayiin), AKi Jer-
KO 3aCBOKIOTHCA pocamHamu. [eHiTpudikyroui
OaxTepii BiZHOBJIOIOTHL HiTpaTum A0 asoTy (el
mpoliec Ha3uBaIOTh JenHimpugikauyiero). Opraxiu-
Hi peuoBMHU, y cKJami axux € Hirporen (6in-
KM, aMiHOKWCJIOTH), Iicas rubesi opraHismis

OiggamThead AMOHIQIKAUil — PO3KJIATAIOTHCA
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& -NH
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Kopa

Man. 93.1. Cxema 6GioreoximiyHoro umkny HitporeHy

KntoyoBa iges

MuBi opraHiamn BNAMBalOTb HA reOsOriYHI Npoue-
cu, WwWo bopmytoTb 30BHILWHIA BUrNAA 3emni. BoHK
6epyTb yyacTb y 6ioreoximiyHnX LMKNax peyoBmH,
B YTBOPEHHI I'PYHTIB Ta 0Caf0oBUX MOPif, YNOBIio-
I0Tb | NMepeTBOPIOIOTL eHeprilo, GopMyIoTb CKnag
atmocdepu.

Tema 9. Exkonoria )))-

(-5-5-)
ATmocdepa MpoayueHTn KoHcymeHTH
Q PenyueHTtn
3 I
<
&
3
9 @
& &
g m &
o o
SO
(+6)
lMppocdepa

Decynb- CipkobakTepii

dbatyroui I S
GaKTepii CipkobakTepii
Aepobie BipHos- OKUCHEHHS

OKWCHEHHA neHHs H,S
cynbdiny

Man. 93.2. Cxema 6GioreoximiyHoro umkny Cynboypy

3 YTBOPEHHSAM aMOHiaKy i HOHIB aMOHiiI0 amo-
Hipikyounmu O0akTepiamu (Maa. 93.1).
Bioreoximiunuit kg @ochopy. Pochop mic-
TUTBCA B JiiTocdepi y popmi opTodochariB (coseit
oprodocdarnoi Kmcaoru). Heari oprodocharu
Po3umMHHI y BoAi, i B Takomy Buzai oprodocdar-
ioHM JIETKO 3aCBOIOIOTHCA pocauHaAMU. A y mpo-
meci posKJIafaHHs opraHiuHux peuoBuH Pocdop
MIEPEXOUTH [0 CKJIQLy HEOPTaHiUHWX CHOJYK.
Bioreoximiunmii muka Cyascgypy. Cooay-
ku Cynbdypy € B I'PYHTaX i miiseMHUX BOJax.
ITi cmosyK1 OKMCHIOIOTHCA CipKOOAKTEepisiMU 10
cyabdhaTiB i BiAHOBIIOIOTHECA ecyIb(aTyIOUNMUI
faKTepiiMu OO0 cipKoBoaHIO (TiZporeH CyJbQi-
ny). Cynbdyp y ckaagi cyabdaTiB 3aCBOIOETHC
pocamHaMu # OGaKrepismu. B ixHix KiaiTmHax
BiH BUKOPHCTOBYETBLCS /JisI CHUHTE3y OiaKiB.
PoskiamaHHA opraHiyHoOi PEeYOBUHU IIOBEPTAE
Cysnbdyp vy I'pyHT abo aTMocdepy — y BUIIALL
cyJab(aris abo cipkoBomuio (Manx. 93.2).

e?)aI'IVITaHHFI Ta 3aBOAHHA

1. Cknagitb cxemy 6ioreoximiuHoro umkny Kap6boHy.
2, Ak nognHa 3MmiHIoe 6ioreoxiMmiuHU UMKN Kap6oHy?
Okcureny? 3. [Ina 4yoro XMBWM oOpraHiamam noTpibeH
Hitporen? [lo cknagly AKNX peyoBuH BiH BxoauTb? 4. lNo-
ACHITb, AK KOHLUEeHTpauiiHa GYHKUIA XXMBMX OpraHi3mis
noB’A3aHa 3 YTBOPEHHAM KOPUCHMX KOMasnuH.

195



Tema 9. Ekonoris

§ 94. EBoniouia 6iocdepn

0 [omipkymnTe

Y MOXyTb KMBi OpraHiaMy 3MiHUTU YMOBW >KUTTA

Ha 3emni?

é 3raganTe

» XemocuHTe3, $OTOCUHTES

« ABTOTpOdU, reTepoTpodu

Epa

Apxeii-
CcbKa

IIpoTepo-
30IiChKa

ITaneo-
30MChbKa

Meso-
30MChbKAa

Kaiino-
30MChbKAa
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Ilepiox

KemoOpiii-
CBLKUIi

OpnoBuiib-
Kuii

Cunypiit-
CBLKUIi

IleBoHCBHKU

Kawm’aHo-
BYTinbHUMN

IlepmcbruUit

TpiacoBuit

IOpcbkumit

Kpeiigouii

ITaneo-
TeHOBUI

Heorenosuit

Amnrtpormo-
TeHOBUI

Etanun eBontouii 6iocdpepwu

Biocgepa icaye Bi:Ke 0/M3bKO 4 MJIPI POKiB.
V ii eBosoIii BUOKPEMIIOIOTh KiJlbKa eTaiiB.

1. YTBopennsa Giocepu. IIpubausuo 3,5—
3,8 MJIpA POoKiB ToMy Ha 3eMJIi BUHUKJIO *KUTTS,
¥ chopmyBasacsa mepBuHHa Oiocdepa 3 bGioTmu-
HUM KO0JiooOirom peuoBwH. IIpoBifHI YMHHUKU
IBOTO eTaly — reoxiMiuHi I KJaiMaTUUYHI 3MiHU
Ha 3eMJri.

[eoxpoHonoriyHa WwKana ictopii 6iochepn

ITouaTox

3,5 mapna
POKiB TOMY

2,5 mapna
POKiB TOMY

570 M
POKiB TOMY

480 miH
POKiB TOMYy

420 maH
POKiB TOMYy

400 muH
POKiB TOMYy

330 M
POKiB TOMYy

270 M
POKiB TOMYy

230 M
POKiB TOMYy

180 mutH
POKiB TOMYy

135 mutH
POKiB TOMYy

67 MmaH
POKiB TOMYy

5 MuH po-
KiB TOMY

2,6 MJIH
POKiB TOMYy

OcHoBHI momil

Bunukiu nepiri npokapiotuuHsi Kiaituau. 3’aBuincd mnianobakrepii,
BUHUK ()OTOCUHTES

Bunukau aepob6Hi mpokapioTu, 3’ ABUIMCA MepIIi 6araToKJIiTUHHI
eyKapiotu

3HAYHO MOIIUPUINCA BOAOPOCTi. 3’ ABUINCA BCi TN Ge3xpedeTHuX

PosBunynucsa Bci Bigainu Bogopocteii. IlepeBarkanu ry6ku,
KHUIITKOBOIIOPOYKHUHHI, YepBHU, TOJKOIIKipi, TpUIo6iTH.
3’aBuncs nepiii xpebeTHi — OealesenHi pubu

Pocaunu Buiiniu Ha cymry (pirioditu). 3’ aBunucs nepiii pubu
i HaseMmHi 6e3xpebeTHi (6araTOHIMKKM, CKOPIIIOHW, KOMAaXH)

ITanyBaau piniodiru; 3’ ABuIMCA MOXH I IAMIOPOTi, KHCTEIIepi, ABO-
OUITHI if mIpoMeHeIepi pubu, creromedain, CKOPIIiOHN i KoMaxu

T'ycri nepeBomnoai6ui mamopoTi yTBOpUIN «KaM’ THOBYTLIbHI Jicu»;
3HUKJIU piHiodiTH, 3’ABuIKCA HaciHHi mamopori. JloMminyBaiu 3eMHO-
BOJHi, MOJIIOCKY, aKyJiu. Po3BuBaiuca KoMmaxu. 3’ ABUJINUCA IJIa3YHU

Bumepiu gepeBomnonioui mamopori. 3’ saBuIMCA IepIli roToHaciHHi.
Bumepau creromedanu it TpuiiobiTu. Ilomupunnch HaseMHi XpebeTHi

ITepeBarkasiu rooHacinHi pocauHY, BUMepJn HaciHHi nmanopori. [fo-
MiHyBaJIu 3¢ MHOBO/IHi, TOJIOBOHOT1 MOJIIOCKY, ILIa3YHU. 3’ ABUIUCS
KOCTHCTi pubu, AlIeKJaaHi it cymyacTi ccaBIri

ITanyBasau rosoHaciHHi pocJnHYT ¥ riraHTChKi m1asynu. 3’ iBUBCA
apxeonTepuKc. 3’ ABUINCH MEPIITi MOKPUTOHACIHHIL

IMomupuaucsa MOKPpUTOHACIHHI, CKOPOTUINUCSA AIOPOTi I TOJIOHACIiHHI.
3’ABuIINCA IJIAIleHTaPHI ccaBIli ¥ mTaxu. Bumepsu riranTebKi miasyHun

IMomupnancsa MOKPUTOHACIHHI, CKOPOTHUJINCSA ITAIIOPOTI ¥ TOJIOHACIH-
Hi. [lJominyBaJsu ccaBIli, nTaxm, KOMaxu, KOCTUCTI pubu. 3’ ABUInCA
npuMaTu. SHUKJIO 6araTo rpyil MIa3yHiB, TOJIOBOHOTHUX MOJIOCKIB

dopmyBasaca cyuacua uopa i payua. BUuHUKIN JTIOAUHOMOAIOHL
IpUMaTH

EBouronia aroguanu



2. Bioaoriuna eBoJornia opranismis. ETan
po3ImouaBcs 3 BUHUKHEHHS MPOKaPIOTUYHUX OP-
ramismis 6;m3bK0 3,5 MJapa pokiB Tomy. CTPyK-
Typa 6iochepu ycKJIaTHIOBAJIACh Yy Pe3yJbTaTi
MOABHU YNCJIEHHUX i PisHOMAaHITHUX OpraHisMiB.
TomoBHMMYM YMHHWKaMM CTAIOTh PYMIiAHI cuiam
Oiosoriunoi eBoJIIOIii.

3. IMoasa moguau. Etanm posmouaBcsa 40—
50 Tuc. pokiB TOMYy, i OB’ A3aHNnIi BiH 3 €BOJIIO-
mieio JgoauHU (aHmponozenezom). UMHHUKOM,
1o 3MiHEe 6iocdepy, € TiAIbHICTL JIOIMHU.

XimiuHa eBontouis 6iononimepis

CuHTE3 HAUIIPOCTIININX OPraHiYHUX CIOJYK
posmouaBcsa 0JIU3BKO0 4,5 MJIPI POKiB TOMY, y Iie-
pion HaMOiIBINT paHHBOI TeoJIoTiuHOI icTopii Semui.

Y pesyabTaTi IpUPOSHUX IIPOIECIiB CHUHTe-
3yBaJIMCs MOCTATHBO BeJWKi OioJsioriumi mosri-
Mepu. 3a CyYacHUMU YABJIEHHAMU, OTHI 3 Ta-
Kux mojsimepiB — mosekyau PHK — BusBuiau
3JaTHICTHL JO CAMOKOIiIOBaHHA M KaTaJiTHUYHOI
axTuBHOCTi. I1i camMokomitoBanbHi cucTeMu BIO-
CKOHAJIIOBAJIVICS B XOJi TPUBAJIOL MOJIEKYJISAPHOI
eBoJOIii. YBakaroTb, IMO IIi IIpollecu BimOy-
BaJMCA y MoOpaxX TJIMHUCTUX IOPifl B yMoBax
rizpoTepMaJbHUX I:Kepes CYIIIi.

Ha mnomanpmwmx ertamax chopMmyBaaucs
cKJanmHi MeraboJriuHi Iporecu, 30Kpema Oij-
KoBUU cuHTe3d. Bimbymacsa mepemauva (GyHKITil
cuagkoBoro marepiany Bix PHEK go IHK. Tou-
HUUW TJIMH WX TOAIA He 30BCiM 3pO3yMinmii.
OxHak mepenbiosioriuHa eBOJIIOIiA 3apas3 € Of-
Hielo 3 HaMOIJLINI iHTEHCHUBHO MOCJIIKYBaHUX
TeM HAayKOBOIO CIIiJIBHOTOIO.

[MoyaTKoBi eTanu 6ionoriyHoT eBoONOLT

Biosoriunma esouoliag posmouajsiaca 3 IIO-
SBU TEPIINUX TPOKAPIOTMYHUX KJIITUH OJIU3BKO
3,5 mupa pokiB Tomy. Ha macTymHOMY erairi
(1,6—-2,1 mapa poKiB TOMY) BUHUKJIHM IMIepIIi
eykapioruuni KiaiTuau. A B mepiog 0,5—1 mupg
POKiB TOMY — mepiiri 6araToKJIiTHHHI opraHismu.

Y mporteci posBuTKy 6iochepu 3’saBasaucs
HOBi (hpopMU oprauismiB, BUHHUKAJIN BUTIAHI TUIIN
0o0MiHy peuoBUH, (hOpMyBaJIUCh EKOJIOTIUHI cuc-

KntoyoBa iges

Tema 9. Exkonoria )))-

EBoniouis 6iochepu crnoyaTky BigbyBanaca nig
BM/IMBOM TF€OJIOTIYHMUX UYMHHUKIB, @ MOTIM caMmi
XKUBI OpraHiaMu CTanu NOTY»KHUM YMHHUKOM, LU0
3MiHVUB reoximito 3emni M OO CbOrofHi BU3HAYa€E
eBosoLito biochepu.

Man. 94.1. CyvacHi ctpomatonitu. CtpomaTonitn 6ynu
nepBiCHNMN ekocncTeMamu, WO 3,5 Mapg PokiB TOMy, CKna-
Janucb 3 aepobHMX i aHaepobHMX, GOTOCUHTE3YIOUNX | re-

TepoTpodHUX GakTepin

TeMu 3 Kojioobirom peuoBuH (Maj. 94.1). Ilep-
i oprauismu O0ysiu aHaepobamu. I'ereporpodu
HAKONMMUUYBaJIMW €Heprilo 3a paxyHOK TIJIiKOJi3y
¥ 6pominHs. ABToTpodu 3m00yBaIN €Hepriio Ta
CUHTE3yBaJIV OPTaHIUHi DEUOBMHU IIJIAXOM XE€MO-
abo orocuHTE3y. Biim3sKo 2—3 MJIpPI POKiB TOMY
BUHUKJIU OPTaHi3MU 3 OKCUZEHHUM (homocunme-
30M — fAK MOOIiYHUIT MPOAYKT BOHU BUIIIAIN
Kucenb. Ili KuBi icTOTM TOCTYHOBO 3MIHUJLU
ckaad ammocgepu i 3yMOBUIU TOSABY aepobiB.

Kucens yrBOpIOBaB 030HO08UIL eKkpaHn, AKUN
3aXWIIaB KMBi OpraHisMu BiJ COHAYHUX i KocC-
MiuyHMX mpoMeHiB. 1{i ymMoBUY cipuumHWIN 8UXi0
opzaniamie na cywy. PemTku Bigmepsux poc-
JVH i TBapMH cTajau MaTepiajioM IJd I'DYHMO-
YMeEOpeHHs.

Tak opraHisMu moyajau CBOIO BEJIHNUYE3HY 3a
MacmirabaMu reoxXiMiuHy AisabpHICTB. Y mifgcyMm-
Ky dcumms, 1110 BUHUKJIO Ha 3eMJIi, 3MiHMJIO Ti
YMOBHU, SIKi YMOMKJIUBHUJIMU HOTO IIOABY.

EBontouia 6ionoriyHoi pi3HOMaHITHOCTI

3rigHo 3 maHMMH IIaJE€OHTOJIOTIi, y IIpo-
TeposoiicbKy epy (0,5—-2,5 mapn pokiB Tomy)
3’aBasanucs 0axkTepii, BoJopocTi, IpuMiTHBHI 0es-
xpebeTHi; y maneosoiicbky (230—570 MaH pPOKiB
TOMYy) — HaseMHi pocauumu, amdpibii, mrasynu;
y Me3030iichbKY (70—230 MaIH poKkiB TOMY) — ccaB-
i, mTaxm, XBOWHI I MMOKPUTOHACIHHI POCIMHN;
y KaitHozoMchKy (70 MaH pPoKiB TomMy) — cdop-
MyBaJIUCA BCi cyyacHi rpynm opraxisamis.

e3ar||/|TaHHﬂ Ta 3aBJaHHA

1. lMNoAcHiTb, AKi NepeBarv AnA opraHiamis gano Bu-
KopucCTaHHA poTocuHTesy. 2. I3 uum noB’A3aHuin BUXIfQ
opraHiamis Ha cywy? 3. Ha Bawy Aymky, WO € pywin-
HUMK cunamu BionoriyHoi esonouii? 4. OniwWKnTb Ha-
NPAMKK eBONOLiT N0ANHMN.
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Tema 9. Ekonoris

§ 95. CyyacHui etan po3BUTKy biocdpepn

0 [omipkymnTe

36inbLUeHHA BMICTY BYMIEKMCSIONO rasy B MOBITPI
yepe3 BUKOPWCTaHHA NIIOAUHOIO NafnvBa MOBUHHO
cnpuATM GOTOCUHTE3Y B POC/IVH. A AKi HeraTuBHi
HacnigKkn Takoi 3MiHWM cknagy atmocdepu?

Q 3raganTe

« Atmocdepa, nitocdepa, rigpocdhepa
o Ekocuctema, 6ioreoximiuHi Lmknm

CyyacHum eTan po3BuUTKy biochepwu

Ta POJib NIOANHN

CyuacHuil eTam po3BUTKY Oiocdepu Bimpis-
HSIEThCA TUM, IO MOTYKHOIO TIEePETBOPIOBAJb-
HOIO CHJIOIO CTa€ NiAJbHICTL JIIOSUHIN.

CroouaTKy JIIOAWHA 3a BILZIMBOM Ha HMPUPOAY
He BigpisHsagacsa Big iHIIEX 0ioJIOTiUHMX BUOIB.
Aune mounnaroun 3 XX CT. 3aBAAKU CTPiMKOMY
3POCTAHHIO I'OCHOAAPCHhKOI aKTUBHOCTI, JIIOAUHA
movajia 3MiHIOBATH CBOE CEPEeIOBUINE ITPOKU-
BaHHA. Y Mipy HaYKOBO-TEeXHIiUHOTO IIPOTpPecy
poJib JIIOAWHU B HepeTBOpPeHHi Giocdhepu MOK-
Ha TOPIiBHATH 3 Ji€l0 MOTYKHHUX T€OJIOTiUHUX
poriecis.

Y pesyabraTti 6iocepa 3emisi TOKOPiHHO
3MiHIOETBCA ¥ cTae, 3a BusHauenuam B. I. Bep-
HaJChKOro, Hoocheporww — «chepoio posymMy».
Hoocdepa BusHauaeTbca K HOBA, BUIIA CTALisd
eBoJoILii Giocdepu. Ile «cdepa Baaemogii mpu-
poom U CyCIiJbCTBa, Yy MeXKax SKOI po3yMHAa
JIOLChKA TiAJBbHICTH CTAa€ rOJIOBHUM BU3HAUAJID-
HUM YNHHUKOM PO3BUTKY>.

Y mpormeci cBoei miAabHOCTI JoAWMHA TO-
pisHOMY BIIMBa€ Ha cKJamoBi Oiocdepu. Ilpu-
YyHY a00 YMHHUKN TaKOTO BILINBY Ha3WBaIOTh
aHTPONOTeHHUMHU. 3 OAHOTO OOKY, BOHU IIpH-
3BOJATH M0 BUCHAKEHHSA MPUPOTHUX Pecypcis,
BUHUKEHHSA BUIIiB TBapWH i pocauH, 3a0pyn-
HeHHsA IIPUPOSHOTO CepeloBUINAa I YTBOPEHHS
MITYYHUX JIaHAa@TiB. 3 iHIoro 60Ky, JOIU-
Ha iHTEHCHBHO PO3BOAUTL KYJbTYPHI POCIUHU
¥ CBiiCBKUX TBapWH, CTBOPIOE HOBi cOpPTHU 1 1I0O-
ponu. Ilpu mboMy BUHHMKAE iHINIE CepeIOBUIITE
IpPOKUBaHHA.
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[NOKa3HMKM NOPYLIEHHA CTINKOCTI

6iochepwu

Biocepa sx camoperyoBajabHa €KOCHCTE-
Ma Ma€ BHCOKY CTiliKicTs. Boma smatma min-
TPUMYBAaTHU CBOI CKJIAJK, CTPYKTYPY U (PYyHKILi.
Opnax y 1iei crifikocTi € IeBHi Mexxi, i BOHU Bce
YacTille MOpyHIyIOThCSA AiAJbHICTIO JIOAUHU.

Ha nymMry HayKOBIIiB, MOCTymoBa 3MiHa KJIi-
MaTy IJIaHeTH — Iie HACJiJOK aHTPOIIOTeHHOI
3MiHM OajsaHCy rasiB B aTmoc@epi. 3a ocranHi
100 pokiB cepenHsi TeMIepaTypa Ha IIOBEpPXHi
3emi s6insimmiaaca Ha 0,5-0,6°C uepes inTen-
CUBHE HaAXO/PKEeHHA B aTMoc(hepy BYTJIEKUCJIOTO
rasy, MeTaHy, HiTPOTeH OKCHUAY, II0 YTPYIHIOE
Bigmauy TeIsia 3 MOBepxHi (HapHUKOBUH eeKT).
HxepenamMu Takux rasiB €, 30KpeMa, BUKOPUC-
TaHHA nanusa. IIlopiuHo cnanioeTbcd OJIU3BKO
1 MJIpA TOHH IIPUPOTHOTrO IIAJIMBA.

BugobyBanus 3 Hagp KOPUCHUX KOIAJIUH,
iX BUKOPHCTAHHSA B IIPOMUCJIOBUX IIPOIlecax
3MiHIO€ Oioreoximiuni mukau. Ilopiuno 3 reo-
chepu BumobyBaeTbcsa 6u3bko 100 Mapa ToHH
pyau, majuBa, MiHepadbHUX m00puB. CyuacHe
JIOACTBO T'py00 BTPYYaEThCA B Ilell KOJIOOOIr
OKcureny, CIOKWBAIOUYN IIIOPIiYHO 3a PaXyHOK
CIIAJIIOBAHHA MiHEPAJIBHOTO M OPTaHiuHOTO IIaJIu-
Ba 20 000 000 000 TouH aTMOC(hepPHOro KICHIO.

3MIiHIOETHCS CKJIAJ HABKOJUIIHHOTO Cepe/Io-
BHIIIA: BOHO 3a0pYAHIOETHCA MTPOMUCIOBUMHU BifI-
xonamu. IIlopiuHOo y cBiTOBHMIT OKeaH IIOTPAILIAE
50 Tmc. TOHH IEeCTHUIHAIB, b THC. TOHH PTYTi,
10 Mo TOHH HadTu I Oesgiu iHmUX 3a0pPyH-
HIOBauiB; y I'PYHT BHOCUTHCA A0 100 MiaH TOHH
MiHepaJIbHUX J0OPUB; B aTMOC(hepy BUKULAETD-
ca monag 20 mupxa roun CO,, 50 mun Toun NO,
150 muu roun SO,. [fno CeiToBOro OKeaHy, 30-
KpeMa TJIMOOKOBOJHI 3amaguHM, BUKOPUCTOBY-
IOThCA IJI 3aXOPOHEHHA 0CO0JIMBO He0e3IMeUHNX
TOKCUYHUX PEUOBUH.

3miHoTECA JangmadgTu. Baussko Y% mo-
BepxHi 3eMJri pozopaHi abo € MACOBUIAMHY s
cBificbkux TBapuH. Koskmi 10 pokiB cmiToBi
BTPaTH BEPXHBLOTO INApy I'PYHTY CKJIaZalOTh
7 %. Ha Beaukux maomiax OyIYyIOTbCS HOBIi
micra. 3HauHi TepmuTOpii BUKJIIOUEHI 3 TrOCIO-
IapCchKOl MisJIbHOCTI uepe3 HAKONMYEHHSA Ha
HUX IIPOMHUCJOBHX Bigxoxis. Pasom i3 Tum,



Tema 9. Exkonoria )))-

Man. 95.1 3abpyaHeHHA oKkeaHy nobyToBUMYM Bigxopamu 1 HadTolo

3MEHITYIOThCA ILJIOIIi, 3aiHATI Jicamu. Macr-
Taby BUHUITYBAaHHSA TPOMNIUHMX JiciB cTaHOB-
JATh 245 THe. KM2 Ha pik. 3 mepIoi MOJOBUHU
XX cr. Bunuineno 2/3 miciB B Asii, 1/2 B Ad-
purti, o 1/3 B JlatuHchbKiii Amepuili. 3HaAYHOIO
mpo0JIeMOIO0 CTaB IIPOIEC OIYCTEJIOBAHHA B pe-
3yJIbTATi HEIIPABUJIBHOIO BEeJIeHHA I'OCIIOAAPCTBA.

3HUKHEeHHS OiojgoriuHux BuMAIB. 3a Iepiox
3 kinma XVI go 70-x pokiB XX cTOJITTS 3 AUIA
3emui 3uukiao 109 BuaiB nraxis, 64 Bugu ccas-
miB, 20 BuaiB miaasyHiB. 3 mouaTKky 80-X pOKiB
XX croxirTa mogua 3uukas 1 Buj TBapuH. Bu-
MupaHHA 3arposkye maiiske 1000 Bumam mraxis
i ccaBiiB, aAKi mie icHyioTh. Ilig 3arpo300 3HUK-
HeHHs mepebyBae KoxxHUi 10-i BUA BUIITUX PoC-
JIVH, KOXKHUA 4-1 BUJ 3¢MHOBOSHUX i KOXMKHUMA
7-# BUI IJIA3yHIiB.

OCHOBHi rno6anbHi eKonorivHi

npo6nemun cyyacHoi 6iochepn

CroorogHi icHye Imijla HM3Ka €KOJOTiYHUX
mpobseM, AKi BUHUIILIN 3a MeXXKi JIOKAJIbHUX pe-
rioHiB i MaoOTh ryI00aJbHUI XapaKTep.

3pocTaHHA YHUCEIbHOCTI HAaceJeHHT 3eM.Ii.
Hebesneune aisa 6iochepu TuM, 110 4js 3a0e3-
TeYeHHSI TIPOAYKTaMU XapuyBaHHA OyAyTH 3HU-
mryBaTucsA AUKI TBapuHU, BUpPyOyBaTumcdA Jicu
¥ posopioBaTucA HOBi 3eMJIi. 301IBIIUTHCA 00CAT
BUPOOHUIITBA, CIOKHUBAHHSA eHepril I IIpupo-
HUX KOTAJIWH, KiJTbKiCTh TPAHCIIOPTHUX 3aCO0iB.

0 KnioyoBga igen

CyyacHa 6iocdepa 3a3Ha€ 3HaYHUX AHTPOMOreH-
HUX 3MiH. Yepe3 AianbHICTb NIOAUHN NMOPYLUYETb-
cA cTiKicTb 6iochepu, 1 BUHMKAOTL FNoGanbHi
€KOJIOTiYHI Kpu3u.

ITocunennsn mapuaukoBoro edexry. Iligsu-
IIeHHA TeMIlepaTypu HIKHIX 1mapiB armocdepu
yepes3 CKyITUYeHHA B Hill HAaPHUKOBUX T'a3iB (30Kpe-
ma, CO,) MOsKe TIPU3BECTH N0 IJI0GATBHOTO IOTe-
ILUTiHHSA, TigHATTA piBHa CBiTOBOro OKeaHy uepes
TaHEeHHA JbOJOBUKIB, 3aTOMJIEHHSA CYIIi, 3MiHU
Teuill Ta iHIMX KaTacTpodiuHUX HaCTiIKiB.

PyiinyBaHHSA 030HOBOTO mIapy. Mloro cron-
IIeHHA € Hebe3lMeuHnM IJId iCHyBaHHSA BCiX JKU-
BUX OPraHidMiB, OCKiJIbKM O30HOBUIH IIap 3aXM-
mrae 3eMJII0 Bifl KOPCTKOro yJIbTpadiosieToBOro
putnipoMinioBaHHA CoOHIIA.

CropoueHHA mjonri TpomiuHux Jgicis. Ilpu-
3BOAUTH [0 3HUMKEHHA iHTeHCUBHOCTI (doTo-
CHUHTEe3y Ha ILIaHeTi i CKOpPOUYEeHHS BHUPOOJIEH-
HA aTMoc()epHOTO KHCHIO, IO 3MiHH KJiMmary,
py#HYBaHHSA MiCIlb HPOKHBAHHA O0araTbox 0io-
JOTIYHUX BUJIIB.

OnycrenioBaHHA POMIOUYUX 3eMeNb. 31aT-
He BUKJWKATU PO3BUTOK IIPOAOBOJIBUYOI KPU3U
U pyHHYBaHHA MiCIlb HPOXKUBAHHA 0araTbox
GiosoriunmMx BUAIB.

3a6pyaHenna CBiToBOro okeany it mpicHux
Boa. IIpusBene nmo medimmTy BOOHUX pecypcis,
HoINupeHHA 3abpyoHeHb MO BCill seMHil Ky,
0 DYHHYBaHHSA MicIlb IDO’KMBAaHHA 0araTbox
biosoriunux BuUAiB (Manx. 95.1).

3anunTaHHA Ta 3aBAaHHS

1. JliogHa CTBOPIOE HOBI PEUOBUHW, AKUX paHille
He 6yno B npupogi. Hanpuknag, cMHTETUYHI nonimepw,
WO He po3KnafaloTbca peayueHTamu. Yy npussege e
[0 YeproBoi rnobanbHoi ekonoriyHoi npobnemn? 2. Cy-
yacHe NIOACTBO € MOTYXHM (aKTOPOM, LLO 3MiHIOE Gio-
cdepy. Ak, no-Bawwomy, 6yayTb Po3BMBATUACA NOAIT B Mali-
6yTHbOMY? 3. CKnagitb nepenik ekonoriyHux npodnem,
WO iCHYIOTb Yy Ballil MiCLEBOCTi; y UiloMy B YKpaiHi.
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OCHOBHI nonoxeHHA Temu «Ekonoria»

Exosioria — HayKa Opo B3aEMOZiI0 YKMBUX OPraHi3MiB Ta iXHiIX yrpymoBaHb OfHe 3 OOHUM i 3 Ha-
BKOJIUIITHIM CepemgoBUIIEM.

bioekonoria

\ v v

. Lemekonoris, CuHekonoris,
AyTekonoris s . .
abo nonynAuinHa ekonoria abo ekornoris yrpynoeaHb
DocnigKye iHamBigyanbHi 3ama€eTbcA B3aEMO3B'A3KaMMN BuBuae yrpynoBaHHs opraHismis
3B'A3KN OKPEMOro opraHiamy Mi>XK OpraHiamamu Ta IXHi B3a€EMO3B'A3KM
abo Buay i3 cepeposuLieM B MeXax nonynauii B eKocucTemax

EKonoriyHi 3aKoHu

3aKOH ONTUMYMY — OyAb-IKUUM eKOJOTiuHuIi (aKTOp Mae MeBHI MeKi MO3MTUBHOTO BILJIMBY Ha
JKHUBi opraHizmm.

3akoH ToaepantHocti Illendopma — Oyab-IKUM KUBUIT OPraHi3sM Mae BepPXHIO I HUIKHIO MeXi
BUTPUBAJIOCTI (TOJIEPAHTHOCTI) A0 OYAb-AKOTO €KOJIOTiuHOTO (haKTopa.

3akoH miniMmymy JliGixa — ycmix :KUTTENiANIBLHOCTI OpraHisMy 3ajJe:KUTh BiJ TOTO €KOJOTiYHOTO
dakrTopa, AKuUM mmepedyBae B MiHimMymi.

EKonoriyHi YNHHUKM

bioreHHi AbioreHHi AHTpPOMOreHHi
MNonynauit
IMonmynsamia — 1e CYKYOHICTL OCOOMH OTHOTO BUIY, SKi BiATBOPIOIOTH cebe HPOTATOM BEJIUKOIL

KIJIBKOCTi IOKOJIiHB i TpmBaaWi yac 3aiiMalOTh MEBHY TEPUTOPii0, PYHKIiOHYOUM I PO3BUBAIOYUCH
B ogHOMY a00 KiJbKOX YIPYIOBaHHSX JKUBUX OPraHi3MiB.

CraTuyHi MOKA3HUKU IOIYJISAIii

YuceapHicTh MOMyJaALlil — 3arajbHa KiJbKIiCTh OCOOMH y IOIYJIAIi.
PenpoaykTuBHA 4MCeJIBbHICTh — KiJBKiCTH OCOOMH, 3JaTHUX BAJUIIUTUA ITOTOMCTBO.
IMinsricTs momyaAnmii — uuceabHicTh ab0 GiomMaca 0coOMH Ha ONUWHMUINL ILJIOIIL abo 06’emy.

JuHaMiuHi MOKa3HUKYN IOIMYJIAIiN

HapomxyBaHicTh — KimbKicTh 0CcOOMH, AKi 3’aBUAMCA B MOMyJaAIii (HapOAUINCA, BUIYIUINACS
3 AN, IPOPOCIN 3 HACiHHSA Ta iH.) 3a OOUHUIIO Uacy.

CMmepTHicTh — KiJBKicTh 0COOWH, IO 3arWMHYJIM 3a IMEeBHUM IPOMIiKOK uacy.

IIpupict momyasAmii — pisHUIA MiK HapPOIKYBAHICTIO i CMEpPTHICTIO.

Bu:xuBaHHS — dYacTKa 0coOMH, AKi 30epersincsa B MOMYJAIii 3a MeBHUN MPOMiKOK uacy. Bu-
JKMBAHHA PO3PAXOBYEThCA K BiMTHOIIeHHA KiJbKOCTi 0COOMH, IO BUIKUJIN, OO IIOUYATKOBOI KiJIbKOCTL
0COOUH.

EkonoriuHi cTparerii nonynauin

ExoJjoriuna crpareria momysaAllii — 0cCOOJMBOCTI HApPOI:KYBAHOCTI M CMEPTHOCTi, ImepiogmdHOC-
Ti PO3SMHOKEHHS, KPUBUX BUKWBAHHA W THUIIIB POCTY, CIPAMOBAHMX HA HiABUINEHHSA BU)KWBAHHSA
¥ yTBOpeHHsA moToMcTBa. MeToio r-ctparerii € 36iJbIlIeHHS YMCEIbHOCTI MONYJAIil 3a KOPOTKUM
TepMmiH. K-cTpaTeria cupsMoBaHA Ha ITiABUINTEHHS BUXKWBAHHS HAIIaAKiB.
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Ekocuctemun

ExocucremMa — Iie CyKYIHICTh JKMBUX OPTraHi3MiB, AKi MeEIIKAlOTh Yy MeBHOMY CepPemOBHUII icHy-

BaHHS 1 YTBOPIOIOTH 3 HUM OJHE IIije.

[pynu opraHi3amiB B eKkocnctemax

ITIpogyuenTn — 1me aBTOTPO(MHI OopraHisMu, AKi TPOAYKYIOTH opraHiuHi peuoBmHU. [{o HUX HAa-
JexKaTh, HAIPUKJIAMA, AepeBa, BOJAOPOCTI Ta iHIMi pPOCJIMHU.

KoHcymeHnTH € rerepoTpoHUMU OpraHi3MaMH eKOCHCTeM, AKi OTPHMMYIOTH OpPraHiuHi peuoBUHH,
JKUBJAYNCDH 1HIMUMHU KUBUMU OpraHizsMaMu. BoOHM MOMKYTH KUBUTHCHA SK IIPOJAYyIlEHTaMM, TakK i iH-

M1 KOHCYMEHTaMM.

PenynenTu — 11e reTepoTpodHi OpraHisaMmu eKocucTeM, AKi OTPMMYIOTh OpPraHiuHi peuoBUHU,
JKUBJIAYNCH PEIITKAMHU KUBUX OPraHidaMiB abo MPOAYKTIB iXHBOI :KUTTEHisAnbHOCTI. Penynentu me-
PETBOPIOIOTH MEPTBY OPTaHiKy HA IPOCTi OpraHiuHi Ta HeOpraHiYHi PEeUYOBWHM.

[NopiBHAHHA NPUPOOHNX EKOCUCTEM | arpoOeKoCncTem

IlpuponHi ekocucTremMu

Criiiki. Bucokuii piBeub camoperyasiii, mocriiiue Bin-
HOBJIEHH, CYKIIeCisa

Hie mpupoauwuii 106ip

Besnnke BumoBe pisHOMAaHITTs, opranismu mepedy-
BalOTh y CKJIAAHUX B3A€EMO3B’I3KaX OAUH 3 OHUM.
Tpodiuni nanItOrM 10BTi

IlepBuHHA TPOAYKIIiA BUKOPUCTOBYETHCA KOHCYMEHTA-
MU # penylieHTaMu i 6epe yuacThb ¥ K0JI000iry peuoBuH

Bci eremenTn, cno:kuTi opra"ismamu, I0BePTAIOTHCS,
3IiMICHIOETHCS IPUPOSHUN KOJI000ir peuoBUH

Ha3zemHi biomun
Ha3zsa 6iomy

Tyugpa

AI‘pOBKOCMCTEMl{

Hecrifiki. PeryamooTbca i KOHTPOJIIOIOTHCA JIIOJAU-
HOIO

Hiro mpupoaHOTro 1060py OciabieHo; mIepeBaKHO
3IiMCHIOETHCS MITYYHUHA T00ip

Husbke BugoBe pisHOMaHiTTsA. 3aBXK AU € 100pe BU-
paskeHuit Bug-gominaut. CupoireHi B3aeM03B’ I3KU
oprauiamiB. TpodiuHi JaHITIOrY KOPOTKi

VYposkait 30MpaeThbCs IS 3aJ0BOJIEHHA II0TPE6 JIT0-
IUHUA

YacTrHAa IOKUBHUX €JIEMEHTIB BUHOCUTELCA 3 KOJI000i-
Iy 3 YPOKAEM, HEMAE MIPUPOISHOI0 KOJI000Iiry PeUOBUH.

XapakTepucTuKa

Biom HaBKOSOTIONAPHUX PerioHiB pos3TamoBaHuil y 30Hi BiuHo1l MepaisoTu. JlicoBi macuBu

BiicyTHi, POCIMHHICTS TEPEBAKHO TPaB’ AHNUCTA, YTBOPEHA MOXaMU, JUIIAHHUKAMU
1 HUBBKOPOCIUMY TPABAMU TA HEBEJIMKUMU YaTapHUKAMU

XBoiiHI Jdicu

VTBOpeHi nepeBaykHO XBOMHUMY JicaMmu 6e3 JOMIIIOK a60 3 MaJIMMU SJOMIIIIKAMY JIUCTAHUX

nopin. PosraimoBauuii mepeBaskHO B perioHaX i3 MOMipHUM a00 KOHTUHEHTAJbHUM KJIiMaTOM.
3HauHa YacTWHA TaKUX JIiCiB, Y JeAKUX PerioHax IIaHETH MAa€ IITyYHe TOXOIKeHHA

Jlucromanmmi YTBOpeHi mepeBakHO JUCTAHUMU JicaMU, AKi CKHIAIOTh JIUCTS Iepel] IMOYaTKOM X0JOIHOTO

Jicu ce3ony. PoaramroBani 3assuuaii 01usK4e 10 eKBaTOpa MOPiBHAHO 3 XBoHuMY Jicamu. Ha Bifg-
MiHy Bim XBOHHUX JIiciB MaroTh OijIbIlle BUA0BE Pi3HOMAHITTS

Tpomiuni PoararmoBani y TpomiuHi# 30HI IIJTaHETH B MiCIIAX i3 BECOKOIO BOJIOTICTIO i BUCOKMMU ITiJI0piu-

Jicu HUMHJ TeMIepaTypamMu MmoBiTps. MaroTs HallBUIlle BUIOBE pisHOMaHiTTA cepes OiomiB

Crennu PogramoBani y momipromy nosci miBHiuHOI i miBeHHOI TiBKYJIb, IJIA AKX XapaKTepHi J0-
MiHyBaHHS TPaB’SHUCTOI POCJMHHOCTI I MeHIIIa KiTbKicTh omafiB, HisK Mg JicoBUX 6iomiB

ITycreni 3i sHaunuM AediuTOM BOJIOTH, HACEJEHi opraHisMaMu, AKi IPUCTOCYBAINCS

1o KcepodiTHMX yMOB icHyBaHHdA. [[151 HUX XapaKTepHi AyKe HU3bKA IIiJIbHICT OpraniamiB
i pospim:KkeHMil POCIUHHUN IMTOKPUB. IK OKpeMuii B ITyCTEJb YaCTO BUBHAYAIOTH CHIiTOBi

nycTesi ApKTUKY Ta AHTaPKTUKHU
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Tema 10. Cranun po3BUTOK
Ta 30anaHCcoOBaHe NPUPOAOKOPUCTYBAHHS

§ 96. AHTponoreHHUn BNANB Ha Giocdepy

0 [omipkynTe

LLlo Take cuctema? Ak ob6onoHKM 3emii (@aTmocdepa,
nitocdepa, rigpocdepa, biochepa) B3aeMogiloTb
Mi>K coboto? Lo BuBYae ekonoria?

é 3raganTe

 biocpepa
 PiBHi opraHi3auii

» Ekocncrema
» MakTopu cepepoBuLLa

MNnaHeTa 3emna — €1Ha BeJINKa
eKoCcncrtema

Ilnanera 3emisa Mae Kinbka ob6osoHOK. Ile
atTmocdepa, rigpocdepa, jgitochepa. Ili obo-
JIOHKU He € BiJOKpeMJIeHMMHU OJHa BiJ OIHOI.
Bonu TicHO B3aeMomiloTh, i mpolecu B OmHii
BIJIMBAIOTh, Ha cTaH iHmmx. Hanmpukrianm, ming
yac BUBEPIKEHHA BYJKAaH BUKUAAE 6GaraTo rasiB
i TBepAUX peuoBUH (IIUJy) B aTMochepy. 3BiaTu
BOHU Pa30M 3 OIaJlaM¥ IOTPAILIAITL y Tipo-
cdhepy i Ha cyxofiy, Ae KUBYTh OpraHiaMm —
KOMIIOHeHTHu Oioctepu.

Yeci KOMIOOHEHTH BepXHiX INIapiB HJIaHeTH
TIOCTYIIOBO IIEPEMIITYIOTHCA i 0OMiHIOIOTBCSA MiXK
co00I0 peuoBHMHAMHU ¥ eHepriero. Byrimasa, ake
MiJIBAOHM POKiB TOMY YTBOPHJIOCA 3 MEPTBUX

Man. 96.1. MnacTukoBe cmiTTA Apeiidye B OKeaHi i CKynuy-
€TbCA B NEBHUX MiCLUAX, YTBOPIOOYN CMITTEBI MAAMU
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IepeB i cTajgo yacTUHOIO JiTocepu, 3 yacom
ONMMHAETHCS HA MOBepxHi. BoHO 3ropsie i1 yTBO-
po€ BYIJIEKMCIUHA Tras3, SAKHN IIOTPAIJISIE [0
aTMocdepu i 3HOB IOTJIMHAETHCA POCIMHAMU.

Tomy Hacaigku Oyab-sIKOTO SIBUIIA, IKe Bi-
OyBaeThCs HA IIOBEPXHIi IIJIaHETH, PAHO UM ITi3HO
JIOCATHYTH ycix i1 KyTOUKiB i BIIMHYTH Ha CTaH
cepenoBuIina. BuKugamoyu MJIACTUKOBY ILJIAII-
Ky abo Imaker, JIOJWUHA He JyMae€, 10 Ile MOoKe
COPUYMHUTH BEIUKY MmpobjemMy. Aje MIacTUK
MOTpAaTJsae B PiUyKM, a 3 HUX — y MOpPA M OKe-
auu (man. 96.1). I szarampma mJjomia BeJHUKOI
TUXO00KEaHChKOI CMIiTTEBOI IIAMU, AKA € OJHUM
i3 IEHTPIB CKymYeHHA ILJIABAIOYOTO ILJIACTUKY,
yoke mepepuinuia 700 tuc. kM2, mio Oigbiue,
HiK ILIOIIA BCiel YKpaiHu.

EkonoriuHi npobnemu pisHux piBHiB

Exogoriuni mpo6iemMmu — 11e curyariii, mpu-
YMHOI0 AKUX € 3MiHa HPUPOIHOTO CepeoBHUIINA,
a HACJIOKOM — TOPYIIEHHS CTPYKTYpH i (hyHK-
IMiOHYBaHHS IIPUPOTHUX eKocucTeM. EKoJIoriuHi
Ipo6IeMu GyBaOTh PisHOTO MaciuTaby. Ix mpuun-
HaMM MOKYTBb CTaTU Oid abioreHHuUX, 0ioreHHMX
Ta aHTPOIOTeHHUX (haKkTopiB. AGioreHHUMH (haK-
TOpaMM, sIKi CTBOPIOIOTH €KOJIOTiUHi mpobemMu, €
BUBEPIKEHHS BYJKaHiB (0COOJMBO BEJIWKUX), Ha-
OiHHS Ha ILIaHEeTy acTepoifiB, Apeiid) KOHTUHEH-
TiB Ta iHIIi reosoriuHi mporecu Ta iH. BiorenHu-
MUY OpUUYMHAMU €KOJIOTiUHUX TTPo6JieM MoKe OyTu
iHBagid BUAIB Ha HOBiI TepuTOpii, BUHUKHEHHSI
yemimunx (GpopM napasuTtiB ado 30yIHUKIB 3aXBO-
pIoBaHb TOINO. AJie HAMOLIBII aKTyaJlbHHMU Ha
CHOTOJHI CTaJIM €KOJIOTiuHI mpobseMu, SKi BUHU-
KaloTh IIiJl BIIMBOM aHTPOIIOTEHHUX YUHHUKIiB.

ExoJioriuni npob6sieMu mogiisgoTbCA 3a CBO-
iM MacirTaboM Ha TPU BeJUKi rpynu: JOKaJbHI,
perionaapHi Ta raobaapHi (Maj. 96.2). Jloxkaab-
Hi mpobseMu MalOTh MiclieBe 3HAUEHHS i € aKTy-
AJLHUMHU IJIsI KOHKPETHOTO HACEJIeHOTO IMyHKTY
a00 6ioreHo3y. PerionabHi € aKTyaJIbHUMA JJIS
okpemoi ob6jacti abo perioHy meBHOI Kpaium.
T'mobanbui mpobiemMu € mpobiieMaMu BChOTO
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JlokanbHi

EkonoriuHi npo6nemn PerioHanbHi

MMo6anbHi

Man. 96.2. PiBHi ekonoriuHmx npobnem

JIOACTBa. BOHUM OXOILJIIOIOTHL Ti€l0 UM iHIIIOIO
Miporo Bci O6iomMu HaIoi mJIaHeTH.

I3 riobGanpbHUMK €KOJIOTiUHHMMM HpolbieMa-
MH, SAKi € aKTyaJlbHUMM, BU BiKe IO3HAWOMUN-
aucs B § 95.

EkonoriuHi npobnemn YkpaiHu

B Vkpaiumi mopyiienHsa piBHoBaru y B3a-
eMOMil JIOAWHUW 1 OpupoAM CcTajlo NPUUYUHOIO
b6aratrbox mpobJsem. Cepen HuxXx € i raobaabHI
eKOoJIOTiuHI mpobiemMu, AKi AiloTh Ha YKpaimy
TaK caMo, AK i Ha immii periomm miaaHeru. A €
eKOJIOTiuHi ImpobJieMu MicIlleBOoro piBHsSA, 6araTo
3 AKHUX € 0COOJIMBO aKTyaJbHUMHU TiJIBKU IJIs
MmeBHUX obJiacTeii.

IIpoGaemamu Bciei YKpaiHum rio0aaIbHOTO
piBHA MOKHa Has3BaTU 3a0pPyAHEHHA BOIOUM
i I'pyHTiB, AerpajaIiio I'PyHTIB i 3HUIeHHA JIi-
ciB. 3abpyAHeHHS IOBIiTPA € aKTyaJbHUM IJIs
Bciel TepuTopii Ykpaiunu (AK ogHA 3 TI00ATBHUX
mpobJieM), ajie CTYIiHb I[OTO 3a0pyAHEHHS 3HA-
YHO Pi3HUTHCA B neBHUX perionax. Ille oxHiero
3 TJI00AJbHUX CBiTOBUX HpoOJeM, HaraJbHUX
O Bciel Kpaimm, € mpobsema yTuiaisarii mo-
OyTOBUX BiZXOmiB.

Ho smo6omeHHUX TTPobJeM AJA IMEeBHUX pe-
rioHiB HaJeKUTH IIpobseMa 3HUINMEHHS CTEIMiB.
Bona € HalbigbIl aKTyaJbHOIO OJs HiBAeHHOI
yactuHu YKpainu. Hacraigzxku YopHOOUJIBCHKOI
KaTacTpodu HacaMmIiepes € mpobJieMoIo AJIA MiB-
Houi Kpainu. Hebesmeumi reosioriuni mporiecu
(HampuKJaz, IpociJaHHA ITOBEPXHi I'PYHTY, 3CYy-
BU TOIO) BifnOyBaloThCsa TaM, e 3AiMCHIOBaBCS

0 KnioyoBga igen

Hawa nnaHeta € eguHol0 cMcTemolo, y AKin byab-
AKI npouecy paHO uu MNi3HO AOCAralTb YCix ii
KYTOUKIiB. AHTPOMNOreHHUN BMANB CTaB 3HAaYHUM
daKTopOM, WO BMIMBAE HA CTaH AOBKINNA. Y nep-
Wy yepry ue Bigbynocs uyepes 3abpynHEHHA ce-
penoBuLia.

BUA00YTOK KOPUCHUX KOIAJWH ab0 mopyIyBa-
JUcs mpaBuiia 3a0yIOBHU.

BiiicexoBi aii Ha Cxoxi Ywkpainmm cranu
NPUUYNHOI0O PYHHYBAHHA EKOCHCTEMH B IIhO-
MYy perioHi Ta BUHUKHEHHS HUBKMN €KOJIOTiu-
HuX 1pobisem. Kpim 6esmocepelHLOTO BIJIUBY
Ha exocuctemMu (misg BorHemaJbHOI 30poi, MiH,
BilicbKOBOI TeXHiKH1), BeJHKe 3HAUEHHS MaloThb
i omocepenkoBaHi epekTu. Tak, IPOAYKTU PO3-
nagxy 6araTb0X BUOYXOBUX PEUYOBUH € TOKCHUU-
HUMHJ, a IaJWBHO-MAaCTUJIbHI Marepianm, aKi
OOTPAILIAIOTh Yy I'PYHTHU Hi Yac eKcILIyaTarrii
abo 3HUIEHHA TEeXHiKM, CTBOPIOIOTH JIOKAJbHI
30HU 3a0pyaHeHb. ¥ 0OaraTbox BUNAJKAX CTae€
HEMOMKJNBUM 3IiMCHEHHS TEXHIUHOTO IOTJIAIY
3a TOCHOJAPCHKUMU i IIPOMMUCJIOBUMU CIIOPYAa-
mu. Yepes Iie 3aTOIJIIOIOTHCA MIAXTH, 3MiHIO-
€THhCA PiBeHb I'PYHTOBUX BOJl, BUXOASATH i3 Jamy
rizpocmopyau TOIIO.

HeoOxigHicTb yTunisadii Bigxogis

3HauHe BUPOOHUIITBO BiXOM4iB, AKe MOXKHA
cIocTepiraTé B ycix perioHax YKpaiHu,— Bifg
piBHA 3BUUANHOTO OYAMHKA IO MACIITA0iB Beu-
KOT'0 ITPOMUCJIOBOTO KOMOiHATY — € Cepio3HOI0
mpobaemoio. Ili Bimxomm Tpeba yTumaizyBaTwu,
amyKe iXHA KiJbKIiCThb CTPiMKO 30iJbHIyETHCHA.
CkiamzyBaTu iX Ha 3BaJUIIaX HEMAaeE CeHCY,
00 maomli mix 3BajaMIIa B KOPOTKiI Tepmimm
MOJKYTh II€PEBHUIIUTH ILJIOL[Y MicT, 0iaa AKMX
BOHM PO3TAIIIOBAaHi.

Ille oguH aprymMeHT Ha KOPUCTh YTUJIi3allii
BigxomiB — ixuga mimHicTh. HacmpaBzai, 3 Touku
30py eKoJiorii, BimxomiB Hemae. € BeJleTeHCBKUI
MiHHUHA pecypec, AKUNA HE BUKOPHUCTOBYIOTh.
Bigxogu MicTATh BeJMKY KiJIbKiCTh HMOTPiOHMX
i KOPHCHUX DEUYOBHH. IX TiNIBKU ciaix sBigTm
BUJIYUYUTH i BUKOPUCTOBYBaTU 3HOB. Haii6GinabIm
MePCIeKTUBHUM OyJo 6 CTBOPEHHS KOJIOO00iry
MOTPiOHMX JIIOAVHI PEeYOBUH i eHeprii 3a 3paskomMm
MPUPOTHUX EKOCUCTEM, Y AKUX PEUYOBUHU IIO-
CTifHO IIMPKYJIOIOTh MiK OKPEMHMU JIAaHKaMU,
a He HAKOIMUYYIOTHCS, YTBOPIOIOUN 3BAJIUIIA.

eBaHVITaHHH Ta 3aBJaHHA

1. MNpoaHanisynTe 3 TOUYKM 30py BUHMKHEHHA Ta BU-
PiLLEHHA eKoNoriYHUX Npobnem y pamkax EBPONM BUKO-
PVCTaHHA BUPOLLEHMX Ta WTYYHUX HOBOPIYHUX ASIMHOK
(AKWO BpaxyBaTy, WO ANUHKX BMPOLLYIOTb Ha Henpwu-
JaTHOMY A/1A NPOMWCIIOBUX NiCOBMX HaCafKeHb FPYHTI).
2. [loBefiTb Ha KOHKPETHMX NpuKnagax, Wo npobnema
3abpyaHeHHA aTMochepu € AilicHO rnobanbHoto.
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§ 97. AkicTb fOBKiNNA Ta Noro 3abpyaHeHHA

0 [omipkynTe

AKi pecypcu [OBKINNA BUKOPUCTOBYE ntoanHa? Aki
KOMMOHEHTN AOBKINNA HeoOXigHi NoanHiI Ana Hop-
ManbHOI XUTTEAIANBHOCTI?

é 3raganTe

« 3abpyAHeHHA
o [loBKinna

» Bugn 3abpynHeHb
» 300poBuUiA CNoci6 XNUTTA

AKicTb poBKinnsa

Crad [OOBKiJJISA IIKaBUTh CYCHiJIBCTBO He
caM mo cobi. Hacammepen sromeii MiKaBUTh IIN-
TaHHA, IK CTAaH cepemoBuIla Oyae BILIMBATH Ha
IXHIO JKUTTEMIAMbHICTD i cTanm 3mM0poB’dA. A, aK
BaM y:Ke BilomMo, pisHi (paKTOpM MOBKiJIJISA MO-
JKYTh OiITH B IPOTUJIECKHOMY HAOPSAMi IIOAO0
goguar. Tomy OyJo 3alpOIIOHOBAHO IIOHSATTS
AKICTh MOBKIMLIA (AKicTh HABKOJUIIHBOTO Ce-
penoBuia). BoHo xapaKTepusaye OpPUIATHICTD
IOBKLIIA 10 30eperKeHHsa 3M0POB s JIIOLUHU 1 €
iHTEerpaTUBHUM HOKAa3HUKOM, IKUH y3araJabHIOE
BILIUB YCiX MOKJIMBUX (DAKTOPIiB IIEBHOTO cepe-
IOBUIIA HaA JIOAUHY.

SKmI0 cTaH OOBKiNIS Takuil, AKUI CIPUSIE
30eperkenHI0 ab0 IMOKPAIEHHIO, TO TaKe cepe-
IOBUIIlE BBaYKAEThCA 3AO0POBUM ab0 3aq0Bilb-
HUM. SIKIO cTaH 340POB’SA JIOAWHU IOTipIIy-
€TLCS, TO CTAaH MOBKIJIJIA XapaKTepUsyIOTh SK
He3am0BiIbHUNA. A AKIIO IIepe0yBaHHA JIOAUHI
B CepeloBUIII MOJKe IMPU3BECTU 0 TIKKUX He-
3BOPOTHUX HACJIKiB, TO CTaH NJOBKiJJIA BBasKa-
€TLCA eKCTPEeMAJILHIIM.

¥ cyyacHOMY CBiTi IKicTBh cepeqoBHUINA 3HAU-
HOI0O MipOI0 3aJIeXUTh Big migabHOCTi camoi
JoguHu. BinblricTs mpobJieM, AKi BIJIMBAIOTH
Ha 3I0POB’sS JIOIWHU, BUHUKAE B Pe3yJabTaTi
aHTPOIIOTeHHOI miambHOCTi. I ogHUM i3 HaliHe-
OesmeuHIiImMuUX HeraTUBHUX (PaKTOpiB € 3a0pyna-
HEeHHS cepeloBUINA IPOAYKTAMHU IifAJbHOCTI
JIOIUHU.

3abpyaHeHHA foBKinnA

3abpyaHeHHs IOBKiJIA € mporecomM 3MiHu
CKJIAAY i BJIaCTHBOCTEN ofHiel a00 KiIbKOX ciep
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3emii (atmocdepu, rigpochepu, JgiTochepu) mig
BILIMBOM IeBHOTrO (hakTopa. 3abpyaHEHHI MOKe
O0yTu npupogHuUM abo aHTpomoreHHuMM. [{o pos-
BUTKY JIOACHKOI muBigizamii 3abpymHeHHA mO-
BKijis OyJo TiIbKKM NIPUPOAHUM (BUBEPI)KEHHS
BYJIKAHIB, MaJiHHSA METEOPUTiB, MifAJbLHICTH OpP-
ra"iamiB ToIO). AJie B HAIl Yac HANOIILIIUM
3a MaciiTaboM Ha TJIaHETi € aHTPOIOTeHHEe 3a-
OpyAHEeHHS.

AxuTpomnorenHe 3a0pyIHEHHA BinOyBaeThCAa
BUCOKMMHU TEMIIaMU, OXOILIIOE BCIO TEPHUTOPiio
IJIaHeTH i BIJIMBa€ Ha Bci 000JIOHKU (aTMmo-
chepy, rigpochepy, Jaitochepy). BoHo moxke
OyTu AK mpaMuM (Bigxoaum BUPOOHUIITBA BU-
KHJAI0ThCA B PiUKy), TaK i omocepegKOBaHUM
(iHCeKTUIUIN MOTPAIJIAIOThL yV Ti Micmda, me ix
He 3acTocOoByBajJu uepes TpodiuHi JaHIIOTHM).

Buaw 3abpygHeHHA foBKinna

3abpyaHeHHs HOBKiLIS MoxKe OyTH IysKe pis-
HoMaHiTHUM. BimmoBigmo g0 npupoau 3a6pyaHEeH-
HSI BUOJISIOTL TPHU Ioro Buau: (isuuHe, XimMiume
i 6iosoriune. CIiIbHUM Yy BCiX BUiB 3a0pyaHEHHS
€ Te, IIT0 BOHU 3MiHIOIOTH HapaMeTPU CepeOBHUIIIA.

dDizuunnMUy 3a0PyIHEHHAMU € Ti, 1110 BILJIHU-
BaIOTh Ha CepemoBHUINe MIJIAXOM 3MiHU Horo ¢i-
3WYHUX NapaMeTpiB:

- pamioaKTHUBHE;

- cBiTJIOBE;

* IIIYMOBE;

* @JIeKTPOMAarHiTHe;

* TEIJIOBE TOIIIO.

Xoua meAKi 3 MuUX TUIIIB 3a0pyaHEHb He €
Oy:Ke BiloMuMM, ajle HacJiAKU Bix IXHBOI mii
MOKYTh OyTHu 3HauHuUMH. Tak, TemnoBe 3a6py/I-
HEHHS BOJAOUM MOJKe HiJBUIYBAaTU TeMIepaTy-
Py BOAu, IO CTA€ NPUYMHOIO Ii mBiTiHHA abo
HepemIkoa:Kae HepecTy Tux BUAIB pubd, masd
AKUX moTpibHa OinbII HM3bKa TeMIepaTrypa
BOJIM B CE€30H PO3MHOKEHH.

XimMiuauMu 3a0pyIHEHHAMHU € Ti, IO BILJIU-
BalOTh HA CepemoBUIlEe IIJIAXOM BHECEHHS [0
HBOTO HIKiAJIUBUX PEUOBUH:

* IeCTUIIUIiB;

* BAJKKHUX MeTaJIiB;

- MoBepxXHeBo-aKTUBHUX peuoBuH (ITAP);

- aHTUOiOTUKIB;

* TOKCHHiB TOIIIO.
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Man. 97.1. [>xepena 3abpyaHeHHA [OBKiNNA

IIi peyoBuMHM TOTPANJIAIOTHL IO OPraHi3MiB
i TpopiuHMMM JIAHIIOTAMHN MOXKYTh IEepeMiIy-
BaTHCA Ha BeJIMKi BifcTaHiI Ta HAKOIMYYBATUCSI
B JeAKUX KUBUX OPraHizMax.

BiosoriuaumMu 3a0pygHeHHAMH € Ti, IO
BILIMBAIOTh Ha CEPEeINOBUIINE IIJIIXOM BHECEeHHS
IO HbOT'O JKUBUX OPraHi3MiB, He BJIaCTUBUX I[UM
eKOoCuCTeMaM:

« canpoTpo(hHUX MiKpOOpraHisMmis;

 canpoTpodHUX rpubis;

* ITIapas3uTiB;

+ 30yIHUKIB 3aXBOPIOBAHb;

* aIBEHTUBHUX BUIIB POCJUH TOIIO.

>xepena 3abpyaHEHHA [OBKINNA

H:xepen 3abpyAHEHHS cepemoBUINA iCHYE
oysxke OaraTo. BoHM MOMKYTb BUPOOJIATH Pis-
Hi Buam 3a0pyAHeHb: TBepAi Bigxomum, pimki
Bimxonm, rasomoniOHi Buruam (mana. 97.1).
Jo OCHOBHUX MAsKepes aHTPOMOTeHHUX 3ab6pyn-
HeHb BiJHOCATH IIPOMMCJIOBI HigmpmeMcTBa,
cimbchbKOTOCHOMAPChKI IIimnmpmeMcTBa, TpPaHC-
OOpT, IIaXTH, Kap €pu, eJeKTpocTaHiii (te-
IJIOBi, TimpoesiekTpocTaHIlii Ta aToMHi) TOIIO.
HasiTe Ti enexTpocraHIiii, Axki BMI00yBaOTh
eJIEKTPOEHEPrilo 3 BiHOBJIIOBAJBHUX IXKepeJ,
€ IKepesiaMU eJIeKTPOMArHITHOTO i TemJIoBOTO
3a0pyaHeHb (xoua i ayske momipHOro 3abpyia-
HeHHT).

SHAUHUMH pKepejaaMu 3a0pyAHEeHb € Ha-
ceJieHI TmyHKTH. BelleTeHCBbKi 3Bajuima, gKi
YTBOPIOIOTHCA MOOJIU3Y HUX, € AKepeJaoM 3a-

0 Kniouosa ines

AKicTb OOBKINNA € MOKa3HWKOM, AKWMMA XapakTe-
pV3y€e NpuAATHICTb cepefoBulla iCHyBaHHA AJA
XKNUTTA NoguHU. 3abpyaHeHHA cepepoBuLia CyT-
TEBO MOripwye AKiCTb foBKinnA. Kputepiamm 3a-
6pyaHeHHA € TOK — rpaHW4yHO JOMYCTUMi KOH-
LeHTpauil WKignnBmnx peyoBuH.

OpyaHeHb HeaOMSAKOI KIiJbKiCTIO IMKiZJIMBUX
peuoBuH. IloBcAKAeHHE *KUTTA MEIIKAHIIB BU-
Marae Oe3IlepepBHOr0 BOAOIIOCTAUYAHHS i, Bin-
TIOBiTHO, YTBOPEHHS CTiUYHUX BOJ i3 BeJIUKUM
yMicTOM peuoBMH ITOOYTOBOI Ximii.

KpuTepii 3a0pyaHeHHs

Y Bunaaky cmpobu OIiHIOBaHHA 3a0pyIHEH-
HA BUHUKAE MUTAHHA KpuTepifo. ARy KiTbKicTh
PeYOBMHU BBAXKATHU 3a0pyAHeHHAM? 3po3yMiJo,
110 KiJTbKa MOJIEKYJI aMOHiaKy B 03epi mpobseMu
He CTBOPIOIOTH. A CKiJbKM cTBOpIOIOTH? I um
Oy/Ze CTBOPIOBATH IIPO0JIeMU OTHAKOBA KiJIbKiCTh
pisHUX peuoBmMH? A AKa KiJbKicTh BIJIMHE Ha
pisHi opranismu?

I ns BupimenHsa 1miei mpobiemu 6yJio BBefe-
HO MMOHATTA 'PAHUYHO JOIYCTUMOI KOHIIeHTpaIii
(T'IK). 'paanyHo gOIMyCcTMMA KOHIIEHTPALid —
e MaKcuMaJibHa KiJIbKIiCTh ITKiAJIMBOI peuoBu;-
HU B OOMHUIL 00’eMmy abo0 Macu cepemoBHIIA,
AKa B IIPOIECi MIOJeHHOTO BILJINBY IPOTATOM
TPUBAJOTO Uacy He BUKJUKAE 3MiH B Oprauis-
Mi JIOOWHK, COaIKOBUX 3MiH y HAIAAKiB i He
MOPYIIye HOpPMAaJibHE BiTBOPEHHSA OCHOBHUX
JAaHOK IIiel eKocucCTeMHU.

T'TK BusHauaeThCs OKPEMO IJIsI KOYKHOI pe-
9YOBMHMU. 11 BHAUEHHA BCTAHOBJIOETHCA B 3aKOHO-
IaBUOMY IIOPAAKY i BKasyeThbCS y BiAMOBigZHUX
HopmatuBax. ['/IK € xpurepisimMu 3a0pyaIHeHHA.
Ao BMicT MIKiAAMBOI pPEeYOBUHU IE€PEBUIIUB
I'TK, 3abpyaHeHHS €, AKIO He IEPEBUIIUB, 3a-
OpyAHEHHS HeMae.

3anuTaHHA Ta 3aBOAHHA

1. Yn 6yge TOK ana opHiei peyoBMHM OfHAKOBUM
ONnA BOAHOro cepefoBuwa i ana rpyHty? 2. fAkwo
B cepefoBMLie NOTPANUTb KiNbKa WKiANNBUX PEYOBUH,
KOHUeHTpauia Akmx nepesnwmtb MK, TO un moxe ix
crnifbHa AiA Ha eKkocucTeMy BIAPI3HATUCA Bif Ail KOXHOT
3 HUX nooawnHui?
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§ 98. MNopyLweHHA AKocTi aTmocdepn

0 [NomipkynTe

AKi pe4yoBUHM MOTMMHAIOTL i3 NOBITPA POCANHN
i TBapuHN? AKi pe4yoBMHN BUAINAIOTb
y NOBITPA POCNVHM | TBapuHU?

é 3raganTe

o O6ONOHKN 3emni o ATmMocdepa

» Kpyroobir peuoBuH » Bugn 3abpynHeHHA

Bnnue nognHn Ha atmocdepy

3abpynHenHa aTMochepu € OGHUM i3 Haii-
OiTBIIUX 3a MAcIITaboM aHTPOIIOTeHHUX 3a0py/I-
HeHb (Mas. 98.1). B armochepy moTpamiIgiThb
yci Bugu 3abpyaHeHb — Qisuuni, ximiuni i Gio-
Joriuni. 3arajabHi 00CATH BUKHUIB BCiX PEUOBUH
IIOPiYHO CATAIOTH KiJIBKOX MiJbAPIiB TOHH.

OcCHOBHIi peYyoOBMHU, AKi BUKUIAIOTH B aTMO-
cepy:

- kap6ou(IV) okcum,

- kap6ou(II) oxcusn,

« okcuau Hitporeny,

- okcugu Cyiasdypy,

- MeTaH,

* apoMaTH4YHi BYIJIEBOIHI,

* IPOMMUCJIOBUI IHJ TOIIIO.

Kpim BuUKHAiB pisHOMaHITHUX pPeYOBUH,
JIIOJICTBO 3iliICHIOE TeIJIOBe, CBITJIOBE i IITyMOBe
3a0pyAHEHHsS aTMocepu.

OcHOBHUMU [:KepesiaMu 3a0pyIHEeHHS aTMO-
chepu € IIPOMUCJIOBI BHPOOHHUIITBA B TaJysi
MeTaayprii Ta XiMiuHMX BUPOOHUIITB, TEILIOBi
eJeKTpoCcTaHIlii, TpaHCIOPT (0COBJIUBO aBTOMO-

Man. 98.1. Buknan B atmocdepy
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O0inbHUI). TaKoK CyTTEBO 3a0PYAHIOIOTH aTMO-
chepy TBapUHHUIILKI (hepMu (PKyHHI TBApUHU €
OOHMMHU 3 HaOLIbIINX BUPOOHUKIB MeTaHy) Ta
3BaJinina (MiKpoprauismu y mporieci mepepooxu
BiIXOIiB BUPOOJIAIOTE 3HAUHI KiJIBKOCTiI MeTaHy,
CO, ra inmux rasis).

3HauHUMHU B3a0pyAHIOBauaMu aTtmocdepu
cranu BeJuKi Mmicra. Benmmka KoHIIeHTpallisa
Ha oOMe:keHiifi TepuTopii ummamol KiJabKocTi
TPAHCIOPTHUX 3ac00iB Pi3KO YCKJIAIZHIOE PYX
Ha JIoporax i crpuse yTBOPEHHIO TPAHCIIOPTHUX
3aTopiB. BigmoBigHO, TpaHCIOPT PYXa€ETHCA II0-
BLJIBHO i WacToO TpHBaJMI Uac CTOIThH 3 YBiMKHe-
HuMU aBuryHamu. Ile 3HaUHO 36i7bITye BUKUAU
B armoc(epy HOPOAYKTIB 3rOPAHHS IaJIBA.

Kpim Toro, Benumki micra moTpeOyroTh 3a-
0e3meueHHs eJIEKTPOEHEPrieio i rapsaY0i0 BOAOIO.
J s 11b0r0 B GiJBIIOCTI BUTIAAKIB BUKOPUCTOBY-
IOTH TEIJIOBi eJIEKTPOCTAHIIi1, IKi MOKYTb OLHO-
yacHo 3a0e3meuyBaTy BUPOOHUIITBO i eJIeKTPo-
eHeprii, i rapauoi Bogu. Aje OinbIlIa yacTHHA
TEIJIOeJeKTPOCTAHII N AK HaJINBO BUKOPUCTOBYE
BYTLJLJIA, IIiJ Yac 3ropsaHHA SKOro B aTMocde-
py IOTpallisd€e He TiJIbKHU BYTJIEKUCJIUI ras, aje
¥ 6araTo TBepAUX UACTOK.

Hacnigkn 3abpygHeHHA aTmochepn

Hacaigku 3abpynHeHHs aTMochepu € OyKe
"Henpuemuaumu. Oxcunu Cynabpypy i HiTporeny,
AK1 MOTPamIAoTh B aTMoc(hepy, B3a€MOIIIOTh i3
mapaMu BOJIOTM B TOBIiTpi ¥ yTBOPIOIOTH KUC-
JIOTH, IO CTA€ MPUUYUHOIO IMOSBU KHCJIOTHUX
moiniB. BumaganHus omaniB i3 migBuIleHo0 Kuc-
JIOTHICTIO TIOTipIIIy€ CTaH E€KOCUCTEM, CIPUAE
merpaganii JiciB i py#Hye IITy4YHi cmopyau
(y Tomy uwmciai icTropuuHi mam’sTKH).

IIle oguH yKpaili HeraTUBHUI HACJTiTOK 3a-
OpyaHeHHs aTMochepu — 30iIbIIeHHA B Hii
KOHIleHTparil mapHukKoBuX rasdiB. Mouseryan
IUX ra3iB 3aTPUMYIOTh €HEpPril0 COHAYHUX IIPO-
MeHiB, gKi BiIOMBAIOTLCS BiJ HMOBEepPXHi ILIaHe-
TH. 3a IX BUCOKOI KOHIIEHTpAIlil TemJo IIOUYNHAE
HaKonmmuyBaTucA B aTMmocdepi, 110 crae opmHi-
€10 3 TOJIOBHUX MHPUYUH TJIO0ATHLHOT'O MOTEILIiH-
HA. HafiBasKJIuBiMIIMM ITapHUKOBUMMU TasaMU
€ BOJa, BYIVIEKHCJINI Tra3 i MeTaH.

Tako)X HeTPUEMHHUM HACJHiAKOM 3a0pya-
HeHHS aTMocdepu cTajio PyHHYBaHHS 030HOBO-
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ro mapy B atmocgepi. IIlap o30Hy edheKTUBHO
3axXuIlae MOBEPXHIO IJIAaHETU Bif yiabTpadioe-
TOBOT'O BUIIPOMiHIOBaHHA. | IOTO MOITKOIKEHHSA
CIPUUMHSIE Pi3Ke 3POCTAHHSA PU3UKY PaKy IIKi-
pu Ta mijoi Hu3KmM myranii. Ha cran o3oHOBOTO
mIapy HeTaTUBHO BILIMHYJIU BUKUAU (DPEOHIB Ta
HOJILOTH PEaKTHUBHUX JiTaKis.

YTBOpEHHA cmory

OazuuM i3 HalicepiiosHimMx Hacaigkis sa-
OpyaHeHHA aTMochepH CTaJI0O YTBOPEHHSA CMOTY.
Cwmor € aeposojieM, AKUU CKJIAJAETHCA 3 TUMY,
OWJIy i TyMaHy Ta BUHHKAE y BEJIMKUX MicTax
3a YMOB IIITUJIBOBOI MOT'OMM i 3HAYHOI KiJIbKOCTI
atMocdeprHux BuKugAis (mayu. 98.2). Cmor moxke
YTBOPUTHUCA Uepe3 peabed) MicIeBOCTi Ta 0c00-
JIMBOCTi MicbKOI 3a0ymoBU, SAKi YCKJIAZHIOIOTH
IIPOAYBaHHA BYJUIb BITPOM i CHpUAIOTH KOH-
meHTpallii 3a0pyaHIOIOUMX PEYOBUH Ha MEeBHIil
Teputopii. B yTBOpeHHi cmory 6epyTh ydacThb
BUXJIOITHI ra3” TPAHCIOPTY Ta NI, AKWUHN ITigii-
MaeThCA Hif Yac HOro pyxy, BUKHUIU OIIAJIIO-
BaJLHUX CUCTEM Ta IPOMUCJIOBUX ITiAIIPUEMCTB.

PospisHAOTE TPU THOU CMOTYy — AWMOBUMH,
dboroximiuauit i wpuskanuii. JJumosuili cmor
YTBOPIOETHCA 32 YMOB BHCOKOI BOJIOTOCTi, TeM-
neparypu 0am3bK0i 0 0°C Ta BUCOKOI KOHIEH-
rpatii okcugie Kap6ony i Cyandypy, a TaKox
caxki. PomoxiMmiyHUil CMOT YTBOPIOETHCA 3a YMOB
HUBBbKOI BOJIOTOCTi, sKapKoi moroau (30°C) i Bu-
COKOI KOHIleHTpaIllii 3abpyaHIOUYNX PEUYOBUH,
K1 aKTHMBHO B3a€MOMIIOTH MiXK €000I0 i miero
yabTpadioseroBoro BumnpomiHioBanHsa CoHIA.
PeuoBuHU, 110 YyTBOPIOIOTHCA B pe3yJbTaTi Ta-
KHX peaxiliii, € mabarato OiJbIII TOKCUUHUMU,
Hixk BuximHi 3a0pyzuioBaudi. Kpuscanuil cmor
YTBOPIOEThCA 3a TemmepaTtypu Hmxide — 30°C Ta
BHCOKOI BOJIOTOCTi IOBiTpsA. ¥ IbOMY BHUIAAKY
MOBiTPA CKJIAJAETHCS 3 TyMaHy i 3 MiKPOKpU-
IMITAJUKIB JHOAY, Ha AKUX aJCOPOYETHCA BEINKA
KinbkicTh 3a0pyaHiolounx pedoBuH. lleii Tum
CMOT'Y TPAILIAETLCS B MicTax IOJAPHUX PErioHiB.

CMor HaA3BUYAMHO IITKiIJINBUI I 340POB’ A
mopeti. Ilix BIITMBOM CMOTY TIOTipITyETHCA CaMO-

0 KniouoBa iges

BHacnigok CBOEI AianbHOCTI NtoAnHa CYyTTEBO BMIW-
Ba€e Ha atmocdepy. 3HayHO Mpobnemolo € 3a-
6pyaHeHHA atMocdepy, AKe 3[INCHIOETbCA BCiMa
BMAaMmM 3abpyaHioBadiB. [Ina oxopoHu atmochepu
3aCTOCOBYIOTb K TEXHOMOTiYHi, TaKk i 3aKOHOAABYi
MeXaHi3mu.

Man. 98.2. MNig yac cmory HacefneHHA BMMYLLEeHe
3axuvwaTy opraHn AMxaHHA

MOYYTTS THUX, XTO CTPaKIa€ Ha CepIleBO-CyINHHL
Ta ajepriuHi 3aXBOPIOBaHHA, aCTMy, Y 0aratrbox
MeIIIKAHI[IB MicT BMHHKAae 3alajiIeHHsA CJIN30-
BUX OOOJIOHOK, CHUJILHO CTPaKAaloTh oui. ITifg
Yac CMOT'y Pi3KO 3pOCTAa€ CMEPTHICTH ypas3JuBUX
KaTeropiii HaceJleHHA.

Kpim mkomu 11s1 340poB’ A JIi0ei, CMOT MOXKe
HeraTMBHO BILIMBATH HA OYAiBJIi Ta mam’ATHUKM.
ArpecuBHi XimMiuHi peuoBuMHU, AKi BXOOATH MO
CKJIaJly aepo30JIi0, IPUCKOPIOIOTh KOPO3ito MeTa-
JEeBUX €eJIEMEeHTIB Ta IOTipHIyIOTh CTaH iHIIHIX
KOMIIOHEHTIiB OyaiBesb Ta maMm’ ATOK.

OxopoHa atmochepu

s oxopoHu armochepu HeoOXimgHe 3acTo-
CyBaHHA AK TeXHIUHWX, TaK i 3aKOHOJaBUMX
3axXO0[[iB i3 MeTOI0 3MeHINeHHsA MaciiTabiB 3a-
OpynuenHs atrMmocdepu. AJe 3axoau i3 3axXuCTy
armocepu B MeKax onHiel Kpainu € maioe(er-
TUBHUMU, 00 BCi 3ycHJLIA OYIyTh KOMIIEHCYBaTH-
csA 3a0pyaHEeHHAM aTMocdepu B iHIIUX KpaiHax.

Tomy 1997 porxy ma cecii I'emepanabmoi
Acambaei OOH 6yB mpuiinaTuii BigmoBimHMi
IOKYMEHT, AKWUIl BU3HAUAE Ta KOOPAWHYE Ha-
OpAME PoO0OTH HAIIOHAJIBLHUX YPAIIB Y MerKax
mporpaMu 3 IiATPUMKHM YHCTOTH aTMocdepu.
Taxkox 1997 pory O6yao mpuiinaro KioTcbrkuii
IPOTOKOJ — MiKHAPOOHUN JOKYMEHT, CIPSIMO-
BaHMU Ha PeryjJioBaHHs BUKUIIB B aTrMochepy
NapHUKOBUX TasiB.

3anuTaHHA Ta 3aBAaHHA

1. [lo AKnx HacnigkiB MoXke Npu3BecT TensoBe
i cBiTnoBe 3abpyaHeHHA atmochepmn? 2. Cknagitb ne-
penik OCHOBHUX AXepen BUKWUAIB NapHUKOBMX rasis
B aTMocdepy Ana BaLwwoi MicLeBOCTi.
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§ 99. lNopyweHHA AKOCTI BOAU

0 [NomipkymTe

AKi pe4yoBUHU MOrNMHAIOTL i3 BOAN POCAUHU
i TBApMHU? AKi MPO6GNEMU MOXYTb BUHWUKHYTU
Yy POC/VH i TBapWH 3a HecTauyi Bogm?

é 3raganTe

o O60noHKN 3emni « Tigpocdepa

e BoaHi ekocuctemun * BogonoctayaHHA

Bnnue nogmHn Ha rigpocdepy

3abpyaHeHHs Tigpocdepu MOCTiMHO 30iab-
mryeTbcss. B armocdepy moTpaniasoTb yci Buau
3abpynsHeHb — (isuumi, ximiumi i Giosoriumi.
3a MmicumeM mOTpamIgaHHA 3a0pyaHEHb BUMiJIA-
IOTh 3a0PYAHEHHA IIi3eMHUX BOJ, IIPiCHUX BOJ
i oxeaHiB.

OcHOBHi peuyoBUHHU, IKi BUKUJAIOTH Y Tipo-
chepy:

* TJINHA, MYJI Ta iHIII PEeYOBUHU,;

* Ha)TOIIPOAYKTU;

* COJIi BAKKHX MeTaJiB;

* IIOBEPXHEBO-aKTUBHI PEYOBUHU;

* IIECTUIUIN;

* MiKpoopraHiamu;

* PAmiOHYKJIigW TOIIIO.

Ane TinmbKU 3a0pyAHEHHAM BIJIUB JIIOIU-
HU Ha rigpochepy He obdMmexxyerbesa. Ilobymosa
riZpoesIeKTpoCTaHIlili, KaHaNiB i rpebesb cTaia
MIPUYNHOIO PidKOI 3MiHM BOJHOTO peKuMy Gara-
ThOX piuoK. CTBOPEHHSA BOAONMMUII] Ta OCYIIIEH-

HA CiIbCBKOTOCIOIAPCHKUX YTilb IIPU3BEJO IO
3MiHM piBHA I'PYHTOBUX BOJ. AKTHUBHUII BOMO-
3abip Ta iHIII 3aX0mM IIOCTABUJIN IIiJ 3arpo3y
icHyBaHHS 6araTboxX MaJMX PidvOK.

Hacnigkn 3abpynHeHHaA rigpocdepn

Hacaigku BnmBy JsiogmHU Ha Tigpocdepy
BimOmaucs Ha cTaHi AK BOOHUX, TAK i Ha3eMHUX
eKocucTeM. Benmka KinbKicTh 3abpyaHiOBadiB
cTajla IPUYMHOI0 MacoBoi 3armubesii opramismis
y mpicHuUX i cosoHuMX BojoiimMax. 'mHyam K
TBapWHU, TaK 1 POCJIVWHU Ta MiKpOOpraHismu.
Y GaraThox BUIAAKaX CYTTEBO 3MiHIOBABCA BHU-
IOBUI CKJIAJ €KOCUCTEM.

Yepea HakonmueHHA B OpraHidMax IIpej-
CTaBHUKiB BOJHUX EKOCHUCTEeM IIKiIJImBUX pe-
YOBWH CTpaKIajau i HaseMHiI TBapuHU. BoHM
moizaysiu pudy Ta iHIIUX BOAHUX JKUTEJIB i oTpy-
OBaJINCS HAKONWMUYEHUMU B HUX IIKiIJIUBUMU
CTOJIyKaMU.

TemnsmoBe 3a0pyaHeHHS BOAOWM BOIaMu
i3 cucTeM OXOJIOMKEHHA eJIEKTPOCTAHITi# i mpo-
MUCJIOBUX HiANIPUEMCTB YCKJATHUJIO IIPOILe-
CH PO3MHOKEHHSA 0araTboxX BHUIIB Ta CIPUIIO
O0iJBIII YacTOMY BUHUKHEHHIO ABUINA IBiTiHHA
Bogu. HaaBHicTh rpebesb TigpoesgeKTpocTaH-
mifi mepexkpuja IIJIAX OO0 MicIlb HepecTy IIpo-
xigHUM pudam.

SIBumie 1BiTIiHHA BOAWM BUHUKAE B PE3YJIb-
TaTi IIBUAKOrO HAIMIipHOTO pPO3MHOYKEHHA
BOJOPOCTeIi, BeJHWKA KIiJbKicTh AKUX 3MiHIOE
KOJIip TOBepXHEBUX IMapiB BOAM y BoJOoWMAaX
(man. 99.1). Ile aBuire MoKe BUHUKATH i 0e3

Man. 99.1. LiBiTiHHA BOAM 3a yuyacTi pi3HNX BOgoOpOCTel

208



Tema 10. Crannit po3suTOK Ta 36an1aHCOBaHE MPUPOAOKOPUCTYBAHHA )3 3 S

[lizHanTeca binbue

EbeKkT UBITIHHA BOAM MOXe BMHMKATU AK pe3ynbraTt
PO3MHOXEHHA BOAOPOCTEN i3 Pi3HUX CUCTEMATUUYHNX
rpyn. Lle i npokapioTnyHi LiaHo6aKTepii, i pi3Homa-
HITHI OAHOKNITUHHI eyKapioTNYHI BOAOPOCTi (Hanpw-
Knapg, AiaToMOBI), i HaBiTb 6araToKNITMHHI BOAOPOCTI
BEIMKUX PO3MIpiB. Ane B KOXHOMY KOHKPETHOMY
BMNaAKy MepeBaXka€ neBHUN Bug abo rpyna Buais
BOJOPOCTEN.

LiBiTiHHA BOAM MOXe BifOYBaTUCA AK Y COMOHUX, TaK
i B NpicHUX BOJOMMAX.

Konip Bogu y BMNagKy UBITIHHA 3aneXxuTb Big TOro,
AKi came BOAOPOCTi PO3MHOXYIOTbCA. BiH MoXe 6yTn
3e/1eHNM, XKOBTMM, KOPNUYHEBUM, YHEPBOHUM (4ePBOHi
npunaneu) abo " YOpHUM.

yuacTi JgioguHH. AJse ciabCchbKOTOCIOZApPCHKA
Ta IPOMMUCJIOBA AiAJBHICTH Pi3KO HigBUIIYIOTH
pUBWK HWOro BUHUKHEHHs. [IpuumHOI TakKo-
ro edexTy € BeJUKa KIJIBKiCTh pPEeUYOBUH, SAKi
OOTPAIJIAIOTL ¥ BOAOMMU B pe3yJIbTaTi aHTPO-
TIIOTeHHO1 JiAJBbHOCTI i CTBOPIOIOTH T'apHi YMOBU
IS POCTY i PO3SMHOXKeHHSA Bogopocreit. o Ta-
KMX DPeYOBUH HasexaTh cnoaykm Pocdopy,
Hirporeny.

IIIBuaKEe POSMHOKEHHS BOJIOPOCTEI MiaBU-
mIye iX KOHIIEHTPAI[il0 B IIOBEPXHEBUX IIapax
Bogu. YacTmHA OCOOMH BOAOpOCTeil rmHe i IIo-
YMHAE POSKJANATUCH, 3B A3YI0UM PO3UMHEHUN
y BoAi KuceHb. Pe3yiabTaToM IILOTO CTa€ 3a-
rubesib 0araThb0X BOOHUX OPraHisMiB Bim 3amy-
xu. JleAKi BOIOPOCTI TaKOYK MOIKYTh BUIIJIATHU
Yy BOAY TOKCHUHIH, II[0 TAKOX 30iJbIIIyEe MacCIITaON
3arubeJsi opraHismis.

KpimMm HagxomKeHHsS OTPiOHMX HAJSA BO-
JIopocTell peYOBWH, AHTPOIOTeHHA AiAJBHICTH
cIpusae IBITIiHHIO BOJ IIle Uuepe3 HU3KY (haKTo-
piB. IHTeHCUBHiI Bom03ab0opu CTAIOTh TPUUYUHOIO
OOMLITiHHSA BOMOIIM, a HaABHICTH r'pedesb ejeK-
TPOCTAHIIif, MOCTiB Ta Pi3HOMAaHITHUX Tigpo-
TeXHIUHUX CIIOPYJ YIOBiJIbHIOE Tediio. Yce Iie
CIPHUAE PO3SMHOKEHHIO BOJIOPOCTEH i 30iibIirye
PUBUK IIBiTiHHA BOIMU.

0 KniouoBa iges

JliogHa CyTTEBO BMIMBA€E Ha rigpocdepy BHa-
CNifok CBOEI AianbHOCTI. 3HayHOW Npobnemoto
€ 3abpyaHeHHA rigpocdepn, AKe 3AINCHIOETbCA
BCiMa BuZamu 3abpypHioBadiB. 1A OXOPOHMU
rinpocdepun 3acToCOBYIOTb AK TEXHOJONiYHI, Tak
i 3aKOHOAaBYI MexaHi3mMun.

NediunTt BogHUX pecypcis

Hanwmipae 3abpyaHeHHsa i mopyIlneHHs Tigpo-
JIOTIYHOTO PEKUMY 3HAYHO 30iJIbIITMJIO MAacIi-
Tabu e oxHiel mpobiseMu — He@inmuTy IHUTHOL
Boau. Boam Ha Hamrii mia"eri Oararo. Auje
Oinpima ii yacTuHA € COJIOHOI0O ab0 MicTUTBHCS
Y CKJIaJi JIbOJJOBUKIB MOJAPHUX PETiOHIB Ta Tip-
ChbKUX MicIeBoCTel. A I HOPMAJIBHOI'O KUTTS
i rocmomapchKoi AiAJBHOCTI JIOAAM HOTPiGHA
mpicHa Boma. Y 6araTbox perioHax IJIaHETH BOAAa
cTaJia HaubiJbIn geilluTHIM pPecypcoM, IIo po-
OUTHh HEMOKJIMBUM BUPOIIYBAHHS KYJIbTYPHUX
pocyinH i po3BeleHHsS TBApWH, HAIPUKJIaL y Oa-
raTbox IIiBJEeHHUX perioHax.

IIpo6nemy pedinuTy BogHUX pecypciB cyT-
TEBO 3ar'OCTPUJIO IIIBUAKE 30i/IbIIIeHHA KiJIbKOCTI
HaceJIeHHS HAIOl IIJIaHeTH i moB’s3aHl 3 UM
MIPOIIECU POCTY ITPOMMUCJIOBOCTI Ta BUPOIITYBaHHS
CiIBCBKOTOCIIOAAPCHKOI IMPOAYKINii. 3a ocTaHHi
CTO POKiB CHOKMBAHHA BOIHUX PECypciB 30iab-
IIUJIOCA MPUOJIM3HO B AecATh pasiB. Haiibimbim
3a0e3leuyeHMM PEerioHOM II0JI0 BOAHUX DPecyp-
ciB Ha myiaHeri BBaKawTh I[liBmenHy Awmepu-
Ky, a HaliMeHII 3abe3mnmeueHUM — bBiausbruii
Cxin. Takosk Benuki mpobJiemMu i3 3abesrmeden-
HSAM BOJOI0 MaioTh Kpaiunm IliBmiunoi Adpuxm.
B Vkpaimi Haibigbin mpob/IeMHHMM peTioHOM
om0 3abesmeueHHsA TUTHOIO BoMOI0 € Kpuwm.

OuiHKa eKonoriyHoro ctaHy BO4OMMm

i OXOpOHa rigpocdepn

Oxopona rigpochepu moTpedye MisKHApOI-
HUX 3yCUJb i BUKOHAHHA HU3KU SIK TeXHiu-
HUX, TaK i 3aKOHOZaBUMUX 3axoAiB. IIpu mpomy
OCHOBHIi 3YCHJILISA CIPAMOBYIOTLCS HA II€PEIIKo-
IKaHHA IOTPAILIAHHIO 3a0pyIHEHDb Yy BOJIHE ce-
penosuitie. BayKkamo MIMPOKe BIPOBAAKEHH 0e3-
BIIXOOHUX TEXHOJOriM Ta mo0yZoBa CY4YacHUX
KOMILIEKCiB OUMINEHHS BUKUIIB.

EdexTuBHa 0XOpoHa BOSHUX pecypciB He-
MOJKJIMBA 0e3 aJeKBaTHOI OI[iHKM CTAHy BOJO-
Mu. Ase coeliaJpHOIO IIOKA3HUKA IJIA I[HO-
ro He icHye, i OoIiHKa BUKOHYETHCS Ha OCHOBI
KOMILJIEKCHOTO MHiIXOoy 3a CHUCTEMOIO IMOKa3HU-
KiB (pismunux, XiMiuaMx, MiKpo6GioJOTiUYHUX).

3anuTaHHA Ta 3aBOaHHA

1. [lo AKX HacnigKiB Mmoxke NpuU3BecT! MOpPYLUEHHSA
rigponoriyHoro pexumy piuku (Ha npuknagi JHinpa)?
2, Cknagitb nepenik OCHOBHUX IxKepen BUKUZIB y BOAO-
MK anA BaLLOi MiCLIeBOCTI.
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§ 100. NMpo6nemu reonoriyHoOro cepepoBuLla

0 [omipkymTe

AKi peyoBUHU MOMMMHAIOTL i3 FPYHTY POCIVHN
i TBApMHU? AKi MPO6GNEMU MOXYTb BUHWUKHYTU
B POC/IVH Yepe3 MOripLIeHHA AKOCTI FPyHTY?

é 3raganTe

o O60n0oHKN 3emni « Jlitochepa

o TpyHT » MiHepanbHe XMBNeHHsA

Bnnue NOAVUHW Ha F'PYHTKU

3a0pyagHeHHsS TI'PYHTIB cTajlo 3HaAYHOIO
npo0jeMo0 aJd 0araTboxX pPerioHiB IIaHeTH
(mag. 100.1). ¥V I'pyHTH HOTPAILIAIOTEL yCi BUAM
3abpyaHeHpr — (ismuni, ximiuHi i Giosoriumi.
Ximiuni s3abpyaHIOBaYi I'DYHTIB MOMKYTH OyTH
HeopraHiuHMMU ab0 OPTaHIYHUMU CIOJYKaMMU.

OcHOBHi pe4YoBMHH, fAKi NTOTPANIAITH
y I'PYHTU AK 3a0pyaHIOBadYi:

MiHepaJIbHiI JOOpUBa;

HEOPTaHivYHI KUCJOTH i Jiyru;

COJII BaYKKUX MeETAJIiB;
IOBEPXHEBO-aKTHUBHI PEYOBUHU;
TeCTUIUIN;

MiKpoopraHismu;

Ha@TOOPOAYKTH i OapBHUKHU TOIIO.

Aune ooy BILIMBAIOTH HA I'PYHTH I HE JIAIIIE
yepes 3abpyaHIoBaui. Besimkoro npobJsiemMoro cra-
Ja perpagarisa rpyuriB. Tepminom merpamaiis
I'PYHTIiB HA3WBAIOTh SIBUIIE MOTiPIIeHHA KOPUC-
HUX BJACTHUBOCTEH Ta POAIOUOCTi I'pyHTY. BoHa

MOsKe OyTH HaCJiIKOM SK HPUPOIHUX IIPOIlECiB,
Tak i aHTpomoreHHOTo BIJMBY. HuHi aHTpOIO-
TeHHiI mpuuYmHU Jerpajallii rpyHTiB IepeBaska-
ors (man. 100.2).

OCHOBHUMU AaHTPOIIOTEHHUMHN NPUYMHAMU
Ierpajgariii 'pyHTiB € Taki:

* cirbCchbKOTOCHOMAPChKA AisdAJBbHICTH i3 BU-
KOPUCTAHHAM 3acTapijnmx arpoTexHOJIOTiil;

* BHUIIIEHHSA JIiCiB;

* BUJJOOYTOK KOPUCHUX KOIAJINH;

+ BUIIACAHHA AOMAIIHBLOI Xym00u;

* HeBJaJa MeJliopalris;

» 3a0pyIHEHHS TBepAUMHU IIOOYTOBUMU Bin-
XOaMU;

* IOIMVPEHHA iHBa3MBHUX BUIIiB.

Hacnigkv BnnvBy NiogvHN Ha FPYHTU

Hacaigkip BmimBy JoAuHN Ha I'PYHTH Oa-
raTo, i mepeBa’kKHO BOHU € Iy:Ke HETaTUBHUMU.
Ilixg BoauBOM il JIIOAMHM MiACUIIOETHCA BiTPO-
Ba Ta BOAHA eposia rpyury. Pismwuni, ximiunxi
i Giosoriumi (a BizmoBigHO, i eKomoMiuHi) Biac-
TUBOCTi I'PYHTIB MOTipIIyOThCA. PocauHHM: 110-
KpPUB 3HUIIYETHCS i MOXKe 3HUKATH HamoBro. e
3HAYHO MiICUJIIOE IIPOIlecu Aerpanallii I'PyHTIB.
Herpazaria r'pyHTIiB cTa€ IPUYNHOIO HOTipIIIEH-
HA IXHBOI POJIOYOCTi, i AK pedyabTaT — 3MEH-
IIeHHA BPOJKaiB Ta MiABUINEHHA AedimuTy mpo-
JIIOBOJIBCTBA.

Hespana wmesaioparnia yacto 3aKiHUyeTH-
cda 3sacosieHHAM TrpyHTiB. Hagmipuuit Bumac
XymoOu BHUIIYE TpaB SHUM HOKPUB i CHpPUAE
PYAHYBaHHIO POAIOUOTO IMIaPy I'PYHTY ILIAXOM
eposii. A 3HUIEHHS JIiciB HeraTMBHO BILIMBAE

Man. 100.1. 3abpyaHeHHA IpyHTIB
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Man. 100.2. AHTponoreHHa ferpagauia rpyHTis

Ha BeCh perioH, HaBiTh Ha majeKi Big Micib
BUPYOKM Bimcrami.

Beaukomo mpo6iemMoro € TexXHOTeHHi aBapii
i karactpodu. PesyspraTom 3BUUARHOI aBTOMO-
0inpHOI aBapii € MOTpamJIAHHA B I'PYHT BiTHOCHO
HEBEJMNKOI KiJIbKOCTi NaJIMBHO-MACTUJILHUX Ma-
TepiaJiB Ta eJeKTPOJIiTy 3 aKymyJsaTopa. AJe
TaKMUX aBapiii BimbyBaeThca Oararto. I ixmiii cy-
MapHUH BHECOK Yy 3a0pyIHEHHS I'PYHTIB JOCUTH
3HAUYHUI.

Benuki 3a macmrabom aBapii ma migmpu-
€MCTBaxX MOJKYTh MaTH KaracTpodiuni Hacsiz-
ku. Haii6inpir Bimomoio aBapieto Ha TepuTopii
Yxpaiunu craia karactpoda Ha HopHOOUIBCHKiH
AEC. Ti macminku — BennuesHi Tepuropii, Ha
AKUX I'PYHTH OyJu 3a0pyAHeHi paJioHyKJIigaMu.

OxopoHa rpyHTiB

OxopoHa T'PYHTIB MmoTpedye MiKHaApPOTHUX
3yCcuJab, X0ua MOKe OyTH e(PeKTHBHOIO i B Me-
Kax oxmiel kpaimm. Ase gerpajgaria I'pyHTIiB
B iHINIMX KpaiHax Bce OJHO BILJIMBATHME Ha CHU-
Tyaliro, 60 KpaiHaMm i3 merpajoBaHMMU I'PYHTAa-
MU 3arpoKyBaTHUMe TOJIOZH.

Hns smificHeHHS OXOPOHU I'PYHTIB € Heob-
XiTHMM BHUKOHAHHA HU3KU AK TeXHIUHUX, TaK
i sakoHomaBumx 3axoniB. IIpu mpomMy OCHOBHI
3YCUJIJISI CIPSAMOBYIOTHCA HA MEPeIIKOIKaHHSI
MOTPAILIAHHIO 3a0pyqHeHb y I'PyHTH. BakaHo

0 Kniouosa iges

JlioanHa CcyTTEBO BMAMBAE Ha reosoriyHe cepefo-
BULLE 33 PaxyHOK CBOEI AifNbHOCTI, i Hanbinble
yepes Le CTpaKAaloTb FPYHTU. 3HayHo npobrne-
MOI0 € 3abpyAHeHHA FPYHTIB, AKe 34iCHI0ETbCA
BCima Bugamu 3abpygHioBayiB. [nAd OXOpOHWU
I'PYHTIB 3aCTOCOBYIOTb K TEXHOJMOTiYHi, TaK i 3a-
KOHOAaBYi MexaHi3mMu.

ITUPOKEe BIOPOBAIKEHHA 0e3BiIXOTHUX TeXHO-
JIorifi Ta moOymoBa CydYacHHX KOMILIEKCiB ouu-
MIeHHsS BUKUIIB.

BaxxauBuMm @QakToOpoM, AKUE HJO3BOJISIE
3bepiraTu i HaBiTh BiJHOBJIIOBATH POLIOUICTH
I'DYHTiB, € JOTPUMAaHHSA IIPABUJILHOI CiBO3MiHUI
i yac BUPOIIYBAaHHA CLIbBCHKOTOCIOAAPChKUX
KyJIbTyp. B ocHOBY IpaBUJIBHOI CiBO3MiHU IIO-
KJIaJleHO SABWUINE IPUPOJHOTO BiJHOBJIEHHS PO-
nrouocti rpyHTiB. Takosx pojgiodicTs I'DPYHTY
dopMyeThCA 3HAYHOIO MipoIo 3aBAAKM MiAIbHOC-
Ti }KuBuX opratismisB. Tomy iX rpaMoTHe BUKO-
pucTaHHSA MO’Ke BiJHOBJIIOBATH III0 POTIOUiCTS.

IlpaBunbua ciBosmima mepembauae uep-
TYBaHHA IIOCiBiB Pi3HUX KYJBTYp Ha IE€BHUX
mingukax. Ieaki 3 HUX MOKYTHb 30arauyBaTu
I'PYHT OKpPEeMUMHU pedoBMHaMHU (HaOpUKJIaI,
06000Bi 306arauyiooTh I'PyHTH crogykamu HiTpo-
TeHy 3a PaxyHOK OifAJbHOCTI cuMOGioTHUHUX
b6akTepiii). Kpim Toro, Benuke 3HaUYeHHA MalOTh
epiofnyYHi IepepBU y BUPOINYBAHHI KYJBTYP
(TpuMaHHSA 3eMJIi «ITig mapoM»). ¥ Taki mepioau
MiKpo0iolleHO3M I'PYHTY MOKYTh 0€e3 IIepeIrkos
BiTHOBJIIOBATH MOT0 POJIOUICTH.

CyTTeBUil BIJIMB HA CTAH I'PYHTIB MOMKYTb
MaTH i cmocobu ixX 00pOOKM, AJIA SAKUX BUKO-
PHUCTOBYIOTH CHeIliaJbHY TeXHiIKy Ta 3HapAI-
Ida. BamaumBuMm € i mpaBuJibHE 3acTOCYBaHHSA
IoOpuB (AK MiHepaJbHUX, TaK i OpraHiuHmUX).
IX BHeceHHsA CTBODIOE ONTHMANBHI YMOBH A
KUTTENIAIBHOCTI I'PyHTOBOrO 0iolleHO3y i BHU-
PpOIIlyBaHHA POCJIUH.

3anuTaHHA Ta 3aBOAHHA

1. 3anponoHyiiTe cnocobu yTunisauii Bigxogis, AKi
[03BOJIATL 3MEHLINTM 3a6pyAHEHHA FPYHTIB y Ballil
micuesocTi. 2. CKnagitb nepenik OCHOBHUX [Kepen 3a-
6pYyAHEHb I'PYHTIB, XapakTepHUX AJSiA BaLIOrO PerioHy.
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Tema 10. Cranuit po3BUTOK Ta 36anaHCcoBaHe NPUPOAOKOPUCTYBaHHA

§ 101. NMpo6nemun 6ionoriyHOro pisHOMaHiITTA

0 [omipkynTe

AKi HanbinbLWi cucTemaTnyHi rpynu BUAINATL
cepep KuMBMUX opraHiamis? Axka npmbnamnsHa Kinbkictb
BUAIB XMBUX OPraHiaMis iCHye Ha Halin nnaHeTi?

é 3raganTte

» biopisHOMaHITTA » Ekocucremun

o TpodiuHi 3B'A3KM o TpodiuHi ciTkn

Bnnus niognHm Ha 6iopi3HOMaHITTA

JlioguHa 3HAYHY YacCTHUHY CBOE€l €BOJIIOIMiii-
HOi icTopii Oysa 3BMUYANHOIO JIAHKOIO €KOCHC-
TeM caBaHU i BIJIMBaJia HA BUJAOBUU CKJIAM ITUX
O0iomiB He OinbIrie, Hixk iHmIi Buam. AJje michas
PO3BUTKY TEXHOJOTIA BUTOTOBJIEHHA JOCKO-
HaJIMIUX 3HApPALb i MPUHOMIB KOJEKTUBHOTO
TMOJIIOBAaHHS JIIOAWHA cTajla OysKe ePeKTUBHUM
XM:KaKoM. BumMupanusa 6araTboX BUOIB KiHILA
eToXM B3JIefleHiHHS MOB’SA3YIOTh caMe 3 YCIHilll-
HUM IIOJIOBAHHAM JIIOJeH Ha IIi BUAU.

3HauHO OiJBHINI BIIJIUB JIOAWHU Ha 0io-
PiBHOMAHITTA PO3IOYABCA ITiCJIsI BUHUKHEHHS
3emJiepodcTBa. Temep mig aHTPOIOTEHHUM THC-
KOM ONHMHHUJWCA BUAU, AKi JOAWHA i He 1O-
Miuasa. AJle BoOHa pO3MIMpIOBaJja IIJIONIL i
HOoCiBU i 3HHUIyBajla CepeJoBUINEe iCHYBaHHSA
6ararbOX BUIB.

Tako JIOAWHA IIOYaja aKTHBHO BUHUIILY-
BaTH BUAM, AKi BBajKaja CBOIMHM KOHKYpeHTa-
MU, HacaMIlepen XM:KaKiB, AKi mosoBamu 4du
TOTEHITiAHO MOTJIM IOJIOBATHU HA OJOMAIITHEHUX
TBapuH. Tak, MoYMHAIOUN 3 BUHUKHEHHSA 3eMJIe-

Man. 101.1. Bumepnunii cymyacTum BOBK TUAALMH
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poOcTBa HEBIMHHO CKOPOUYYBaBCA apeaj BOBKA.
A micng sacesieHHsS 6iMMU IIepecesIeHI[IMU Be-
aukoro ocrpoBa TacmaHis 3HaZOOMJIOCA TPU-
O0JIN3HO CTO POKIiB JIA ITOBHOTO BUHUIIIEHHS Tac-
MaHilicbKOro cymuactoro BoBkKa (mas. 101.1).
depmepn BBaXKaJU, M0 BiH MOKe OyTH IIOTEH-
MiflHOIO 3arpo300 IJIsA OBEIlb.

CyrreBoi mKoau OiopisHoMaHiTTIO 6Gara-
TBHOX OCTPOBiB 3aBJaB PO3BUTOK MOPEIJIABAHHS.
Jliomu 3acendAsu OCTPOBH i JIETKO BHUIIYBAJIN
HEeBeJIUK1 3a YMCEJBHICTIO MOMYJAIil MiclieBuX
BUIiB TBapuH i pocauH. HaBiThb AKIIO OoCcTPiB He
3acesABCs, IMEePiogwuHi BiABimZwMHM IOoT0 MOpe-
ILIaBIAMY HEraTHMBHO BILJIMBAJIHN HA €KOCHCTe-
My, 00 HiAKMX O0OMe:KeHb Y BUHUIINEHHI TBapUH
i pocauH JiIOaAM He NOTPUMYBAJIHUCH.

Y Bumagky 3acejieHHS OCTPOBiB BEJIMKOIO
3arpos30I0 JJIs MiCIIeBUX TaBPUH CTABaJU Ti TBa-
puHU, AKi 3aBO3UJIMCA HA OCTPOBHU JIOIUHOIO.
CBuHi, Kimkwu, cobaku, IAIIOKN PO30PIOBAH
THi3ga OraxiB, JIOBUJIM Ta ijguM JOPOCJUX TBAa-
puH ycix BugiB. MicueBi MemKaHII IPOCTO He
BCTUTAJIX BUPOOUTH CIIOCOOM 3aXMCTY BiJ HOBUX
XMKAaKiB i BUMHpau.

IToranuoro ifeeio 6yJyio 3aBe3eHHSA HA OCTPOBU
kiz. Ha HemacesleHMX oOCTpoBax ix mpoCTO BU-
mycKaJu, 1100 Ti TaM KM i PO3MHOKYBAJINCSH.
A MopeIIaBIli, SKi IOTIM IPUIINBATIN A0 TaAKUX
OCTPOBiB, HA HUX IIOJIOBAJIM i 3amacaam M’ sco.
Ha 06:xuTuX 0oCTpoBax Ki3 IIPOCTO TPpUMAIHU K
IoMaIiHix TBapuH. Ha kaJyib, KO3U BUABUJINCS
YyJIOBUMH CKaJiojlazaMu. BoHM Morjm HaBiTh
3a0upaTncs Ha IOXWJ JepeBa i 00’imaTu iXHE
auctsa. HagmipHe po3sMHOMKeHHS IIbOTO BUAY 0e3
KOHTPOJII0O XMJKAKiB IepeTBOPUJIO HU3KY OCT-
poOBiB Ha roJi CKesi 3 MalijKe BiICYTHBOIO pOC-
JUHHiCTIO. A 0e3 POCJIMHOCTI BUMUpaJu i Bci
igmIi ocrtpiBHi BuAM.

[lizHanTeca binblwe

Magpukilicbknin gpoHT (abo gopo) 6ys ynepiue onu-
caHum 1598 poky AK MellKaHeLb ocTpoBa MaBpukil.
[lns AOro 3HMLLEHHS 3HaZ06UNOCA MEHLUE CTa POKiB.
Ha uboro Benukoro (go 20 Kr) HeniTawyoro npeg-
CTaBHMKa ronybonogibHnx nonoBanu 3apagu m'aca.
A rHi3ga nTaxa BMHULLYBanucA CBMHAMU Ta cobaka-
MU, AKUX 3aBEe3/1 Ha OCTPIB.
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Man. 101.2. AMepuKaHCbKi BUAM, akiMaTM3oBaHi Ha TepuTopii YKpaiHu: COHALWHMK, oHAaTpa i pobiHia (6ina akauis)

Ilicna mouaTKy HPOMMCJIOBOI PEBOJIIOIIL
BILIMB Ha OiopisHOMaHIiTTS 36iJAbLIIHBCA 3a pa-
XYHOK PiBKOT0 3pOCTaHHSA INKiIJIMBUX BUKUIIB
BigxoxiB BUpPOOHUIITBA. I IIe cTajo Ie OmHicro
TPUYMHOI BUMUpPAHHA BUAiB. [lysKe moraHo Ha
OiopisHOMAaHITTS BIJIMBa€e BUAOOYTOK pecypciB
(BupybaHHuA Jicy, m4oOOyBaHHS KOPUCHUX KoOIIa-
auH ToIo). IlopyiieHHA riAposOTrivyHOrO peXKu-
My PiuOK AJs moTped eHepreTMKU 3aBHA€ ITKO-
I1 PiYKOBUM €KOCHCTEeMaM, a CTBOpeHa CHCTeMa
aBTOMOOIIBHUX HOPir — Ha3eMHUM.

AknimaTtun3sauia Ta peaknimaTtm3sadis

BMAIB

Bnaue smronmHu Ha OGiopisHOMAaHITTA MOMKe
OyTu i HempaMuM. 3a PaxXyHOK TOTO, IO JIIO-
IUHA I[iJecIpsaMoBaHO ab0 BUIAaJKOBO 3aBO3UJa
HOBi BMAM B I[i perioHM, BUHMUKAJIU IPOOIeMU
nasa abopuUreHHUX BUIIB. 3aceleHHSA BHUOIB Ha
HOBi TepuTOpil HA3MBAIOTH iHTPOAYKIIIEIO.

ITig wac iETpomyKIIii opramisMu HpPHUCTOCO-
BYIOTBCS A0 KJIMaTUYHUX YMOB HOBUX peTio-
HiB. Ileii mpollec HA3WBAIOTH AKJIIMATH3AII€IO.
IIpuknagom akJjgimarusailii € BUPOITyBaHHA Ha
TepuTopii YKpaiHu KYKYPYA3U i COHSIIHUKA
(pociuHM, O0ATHKIBIIMHOIO AKX € AMepuka)
Ta immux BuAiB (maa. 101.2).

SIkmo opraHisM KOJUCH JKUB Yy IILOMY pe-
riomi i #oro 3aBe3eHHA OyJIO IIOBTOPHUM, TO

0 KniouoBga iges

bionoriuHe pi3HOMaHITTA € OAHMM i3 KNOUYOBUX
baKTopiB 36epeKeHHA eKOCUCTEeM. 3HUMXKEHHA
6iopi3HOMaHITTA Ppi3Ko MiABULWIYE PU3KNK ANs
dyHKUiOHYBaHHA BCi€l ekocucTemu. JlloguHa cyT-
TEBO BMMBAE Ha GIOPI3HOMAHITTA 3a paxyHOK fAK
npsAMoro BNAuBY (nostoBaHHA, pubonosni Towwo),
TaK i onocepeaKkoBaHOro (3HWLLIEHHA cepefoBU-
Wa icHyBaHHA).

TaKWH TpOIleC HA3WBAIOTH PeaKJiMaTH3aIli€clo.
Tak, mig yac NJIeHCTOIEHOBOTO BUMUPAHHSA
MeraayHu BiBIeOMKH BHUMepPJH Ha IIiBHOYI
€Bpasii, ame 3b6eperaucsa Ha miBHOUi IliBHiuHOI
Awmepuru. Ileit Bug 3HOBY 3aBe3au n0 €Bpasii,
i BiH moyaB HOMIMPIOBATHCS TEPUTOPiAMU, Ha
AKUX JKUB paHilme.

MoTpeba y 36epekeHHi
Giopi3HOMaHITTA

BiopisHOMaHITTA € AyKe IIIHHUM pecypcoM
Hamroi miaHeTu. HadaBHICTDL BeJMKOI KIJIBKOCTI
BUJIB POOUTH 3B’SBKM B eKOCHCTeMax OiJIbII
pisHomaHiTHUMU. PisHomamiTHi 3B’a3KHM i pos-
rangyskeHi TpodiuHi ciTKYU 30iIBIIYIOTH CTiHKiCTD
eKOoCcHCTeM [0 30BHIiImHiIX BmausiB. Tomy 30e-
peXeHHA OKpeMUX BULIB 30iJbINye CTiAKiCTb
i Bciei exkocucreMu, a iX BUMUPAHHA, HAaBIAKH,
CTifiKicTh 3MeHITyE.

Kpim Toro, ummasio opraHiamiB MOKYTb
BUPOOJATH BaXKJWBI NIJIA JIOJWHU PEYOBUHU,
IiHHICTh AKUX IIOKMU HEBiZoMma, ajie cTaHe Heoo-
xigHolo MaliOyTHIM mokoainuam. Hampukiaan,
3apa3 y (papMaKoOJIOTIYHMX IIpelapaTax IIHpPO-
KO 3aCTOCOBYIOTH PEYOBUHU, OTPUMAHI 3 JAepeBa
rimkro. AJe 1A pocJKrHA CBOTO 4Yacy Maiiyke II0-
BHiCTIO BuMepJa i 30eperyacs Juille B yMOBax
IITYyYHOTO BUPOINYyBaHHA. SIKOM He I BUIIAI-
KOBiCcTb, MU 0 He OTpUMAaJU HU3KY KOPUCHUX
MeAVYHUX TpPernaparis.

e3al'|l/ITaHHﬂ Ta 3aBaHHd

1. Yomy 3aceneHHA TepuTopil HOBMMY BUOAMU MOXe
CTaTV MPUYUHOIO eKOMNOriYHOi KatacTpodn B HOBOMY
ONA HUX perioHi? TOACHITb Ha KOHKPETHUX NpuKnagax.
2, Bnbepitb ofVH i3 BUAiB opraHiamis, AKUiA byno 3aBe-
3€HO Ta akniMaTM30oBaHO B YKpaiHi, i NOACHITb Ha 1Oro
npuknagi npobnemu aknimatusauii Bugis.
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§ 102. OxopoHa npupoaun

0 [omipkynTe

AKi BMAM TBapuvH i POCNUH i3 YepBOHOI KHUMN
YKpaiHu XMBYTb y BallOMy perioHi? Akux 3axomis
cnig, YUt Ana oXopoHW umx BuAis?

é 3raganTe

» biopisHOMaHITTA  « [PUPOAOOXOPOHHI TepuTopii

» Ekocuctemu o AHTPONOreHHUN BNAVB

EkonoriyHuim ctan Teputopii YKpaiHu

Exosoriunuii cran Teputopii YKpainm xa-
PaKTEpPU3YyETHCA HAABHICTIO AK CIIJIBHUX MIJISA
Bciel Tepuropii mpobiemM, Tak i BeaIMKoi Kijab-
KOCTi periomanbpHuXx ocobausocTteii. IIpobiema-
MU Bciel TepuTopii KpaiHu € 3HaYHE aHTPOIIO-
TeHHe HAaBaHTAKEHHA, HeJOCTAaTHA KiJIbKiCTb
i AKicTh OYMCHHUX CIIOPYH, HepallioHaJbHEe
NIPUPOLOKOPUCTYBAHHA B 0araTbox Trajysax
rocmosapcTaa.

Ho cmemudiuamx perioHaJbHUX IPOOJIEM
HAJEeKUTh 3a0pyIHEHHS MTeBHUMHU MIKiAINBUMU
pedoBuHaMu (1A PisHUX pPerioHiB BOHU PisdHi).
Tak, gi1a 30HU HaBKOJO Micia aBapii Ha Yop-
HOOMIBCHKiNT AEC xapakTepHe 3a0pyaHeHHS
pamiomykaigzamu. A njsa obJsacTeil i3 BHCOKOIO
KOHIIEHTpAIli€}0 TPOMUCIOBUX BUPOOHUIITB
(JuinpomeTpoBCchbKa, 3amopidbKka) — BaKKUMU
MeTaJIaMu.

Kapnarcekuii perioH crpaskae Big Hagmip-
HOTO BUPYOYBaHHA TipchbKUX JiciB i, BigmoBim-
HO, IIOCHJIEHHA ePO3illHMX IIPOIleciB Ta MoBeHeH
(man. 102.1). [Ina miBgeHHUX perioHiB icuye
peanbHa mpobisema medinuTy BOOHUX pecypcis.
Ha cxoxi KpaiHu cepiio3Hy eKOJIOTiuHy Hebes-
meKy CTAHOBJATH 00#0oBi mii.

Benukor mpobeMoio K Ha perioHAJbLHUX,
TaK i Ha MicIleBUX PiBHAX € HAKOIMYEHHS TBEpP-
Iux 1mobyToBuX BiaxomiB. OgHuM i3 HaAOiIbII
BasKJIUBUX (PAKTOPiB, AKUN YCKJIATHIOE IIO
npobjeMy, € BUKOPMCTAaHHA B moOyTi i B pis-
HUX ITPOMUCJIOBUX Ta CiJIbCHKOTOCIOTapPChKUX
BUPOOHUIITBAX BEJIUKOI KiJBKOCTI MOJiMepHUX

MaTepiajis.
IInacTukoBi muAmKu, makeTu, ymaKOBKa,
isonmaAmiiini marepiajsm — yce Iie IIiCJIg BUKO-

pucTaHHA IoTpamiase Ha cMmiTHuKuU. I me 1me
B Kpamromy pasi. HacTo Iricasgs BUKOPUCTAHHSA
mi Bimxomm mpocTo BuKupaoTh (Maa. 102.2).
OCKinbKU aJdA iX PO3KJIAJAHHSA IPUPOTHUM
IIJIAXOM IOTPiOHO AysKe 6araTo yacy, BOHHU CTa-
IOTh BEJIUKOIO IIPOOJIEMOIO AJs BCiX rpyn opra-
HisMiB — Bim GakTepiil 0 BeJIMKUX CCABIIiB.

HanpAamkn oxopoHu npupoan

OCHOBHUM HAOPAMOM OXODPOHHU IIPUPOAU
B YKpaiHi i cBiTi 3aauIaeTbcsa MaKCUMAaJIbHO
MOKJIUBe 30epe’KeHHS IPUPOAHUX EKOCUCTEM,
oxopoHa O0iopisHOMAaHITTA, 3HM)KEHHS PiBHS aH-
TPOIIOTeHHOT'0 BILIUBY Ha npupony. llepcmex-

MNprpoaooxopoHHi TepuTopil YKpaiHu

Tun npupono-
OXOPOHHOI TePUTOPii

ITpuponni
3aI0BiTHUKY

3aKa3HUKU

XapaKkTepuCTHKA IPUPOTOOXOPOHHOI TEPUTOPiT

Tepuropii, Ha AKUX 3a00pPOHEHi OyAb-AKi BUAY IOCIOLaPCHLKOL JiAJIBLHOCTI i TYypHU3M.
Ha repuropii Ykpaiuu € 19 samoBigHukis

Tepuropii, Ha AKMX OXOPOHAIOTHCA IIE€BHI BUAY TBAPHUH TA POCJIUH i JOIYCKAETHCA 06-

MeXKeHa I'oCIIofapchKa IifAabHicTh. MOMKYTh OyTH IIOCTiMHUMY 400 TMMYaCOBUMU

HarmiomanbHi mapku
Typu3M i eKCKypcii

Biocdepni
3aIOBiTHUKI

ITam’aTKu npupoxu

Tepuropii, Ha AKMX B 00YyMOBJIEHUX MeKaX JO3BOJIEHO OpTaHi3oBaHMit

TepuTopii nia sbepexeHHA YHiKaIbHUX JaHAIIADTIB, hopu i hayrn

OxpeMi mpupoaHi 06’€KTHU i3 3aIOBIAHNM PEKUMOM, III0 MAalOTh HayKOBe, KYJbTypHE,

icropuune abo ecTeTUYHe SHAUEHHSA
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Man. 102.1. Bupy6yBaHHA nicy B KapnaTax

TUBHUMH HAIPAMAaMU € CTBOPeHHS 6e3Bimgxon-
HUX BUPOOHUIITB, BTOPUHHA epepodKa Bimaxomin
i pamionasbHe IPUPOIOKOPUCTYBAHHSI.

BropunHa mepepoOKa BiAxomiB He JuIie
BuUpilrye mpobgemy ix yruiisariii. Bona mre
M Hagae MOKJIUBICTL OTPUMYBATHU HNPUOYTOK
BiZ cMiTTs, sIKe paHillle BBAYKAJIOCA IIKiIJIUBUM
Henorpebom. Ille omHa KopucTh, AKY MOMKHA
OTPUMATH BiJ BUKOPUCTAHHA TAKUX TEXHOJIO-
riii,— mepepoOKa paHIIll CTBOPEHWX 3BAJIUIII,
AKi cTamu MOCUTh BeJWKOI0 IPo0JeMoIo IJis
MEIIKAaHI[iB HaCceJIeHUX IIYHKTIiB, PO3TAIIIOBAHUIX
HeImoJZaJIiK Big HUX.

CyyacHa KOHIIEII[id OXOPOHU IPUPOAU IIO-
OyIoBaHa Ha KOMILJIEKCHOMY HifXOMi, KOJU 0XO0-
POHAIOTHCA BCi KOMIOHEHTH MOBKijiaa. MokHa
3a00POHUTHU MOJIOBAHHA Ha SKUICH BUJ TBApPUH.
Ane e He MaTuUMe CEHCY, SIKIIO OyAyTh 3HUIIE-
Hi Micmsa icHyBamHsA IBOro BuAy. BiH yce omHO
BUMpe, aJjie Tpoxmu mismimie. fIKIimo s6eperTtu
MiCIlA TPOKUBAHHSA, ajie 3HUIIUTU BUM, AKUM
I TBapMHA XapYYyeEThCA, UM JOBECTH BUKUIU
y BOOy, Ky BOHAa II’€, OO TOKCHUYHOTO PiBHA,
TO pe3yabTaT Oyae TOM caMuii — BUMHPAHHA.

Cnocobu oxopoHu Ta 36epexeHHs

npupoan

Hna saxucty 1 30epesKeHHA TPUPOTHUX
€KOCHUCTEeM BUKOPUCTOBYIOTH 0araTto TeXHOJIO-
ri#i. a4 mporo Ha pisHMX pPiBHAX (HAyKOBOMY,
3aKOHOJABUOMY, T'OCIOZAPCHKOMY TOIIIO) VK-

KntoyoBa iges

OxopoHa NpuUpoAun 3AiNCHIOETbCA B YKpaiHi Ha
OCHOBi MEeBHUX 3aKOHOAABYMX aKTiB Ta MOCTAHOB.
Ii notpeba BuNnMBa€e 3 HEBNAroNoOAYUYHOrO CTaHy
NPVUPOAHOro cepefoBula Ha GinbWwiid YacTUHI
TepuTopii YKpaiHu.

BAIOTh I[iJIy HUB3KY 3aXOMdiB 3i 30epesKeHHd SK
OKpeMHUX BHIiB, TaK 1 IiaImxX eKocucreM. Bu-
KOHYIOTh aKTUBHY I'poMajicbKy poboTy. CTBOpPIO-
IOTHh Tak 3BaHi UepBoHI KHUTU — 3aTBePIsKEeHUN
mnepesik pigxKicHMX BUAIB i TaKux, IO 3HUKA-
I0Th, AKUUA MIiCTUTh KOPOTKi BimomocTi mpo
ixHI0 6ioJIOriio, NOIIMPEHHS Ta BYKUTI 3aX0mu
OXOpOoHU. A 1A 30eperkeHHA eKOCHCTeM BMIi-
JAI0THh IPUPOJOOXOPOHHI TepuTopii. B VKpaini
€ KiJIbKa BUAIB IPUPOJOOXOPOHHUX TEPUTOPii.

PizHoMaHiTTS (hopM IPUPOZOOXOPOHHUX Te-
puUTOpifi BUMHUKJIO Yepe3 Te, IO BOHU BUPIIIy-
I0Th pisHi 3aBmamusa. Kpim Toro, He ciix 3abyBa-
TH, IO JIIOAWHA JJIsI CBOTO iCHYBaHHA HOTpedye
BUKOPUCTAHHA NPUPOAHUX PECypciB, y Tomy
yucyai 6iosmoriuaux. ToMy HEMOKJIUBO TTEPETBO-
pUTH BCi 3eMJIi Ha MOBHICTIO 3aMOBiHI TepuTO-
pii. Aute ¥ Ge3 icHyBaHHSA 3aMOBiTHUX TEPUTOPIi
obiliTmca a)X HiAK He MoKXHa. BoHU € ocHO-
BOIO, 3aBOAKU AKil ymaeTbcsa 30epiraTtm mpu-
ponHi eKocucTeMu i icHyroue GiopisHOMAaHiTTA.

Man. 102.2. Hakonu4yeHHa N1acTMKOBOro CMIiTTA Ha Gepesi
BogoviMn B Kapnatax

3anuUTaHHA Ta 3aBAaHHSA

1. Cknagitb nepenik NPUPOJOOXOPOHHNX TEPUTOPIN
Baworo perioHy. 2. CKNagiTb KapTy €KONOriYHOro CTaHy
CBOrO pErioHy.
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Tema 10. Cranuit po3BUTOK Ta 36anaHCcoBaHe NPUPOAOKOPUCTYBaHHA

§ 103. lNpupopoKkopncTyBaHHA Ta NPUPOAHI pecypcn

0 [TomipkymnTe

AKi pecypcn € HeobXigHUMK AnA 3abe3neuyeHHs
XKUTTERIANBHOCTI CyYacHOI NoAUHN?
Yu 3miHunaca nortpeba B pecypcax
ONA NIOAVHM 3@ OCTaHHI CTO poKiB?

é 3raganTe

» O6MiH pey4yoBUH  XapuyBaHHA

» Ekocucrema » Pecypcu cepepoBuuia

MpUPOAOKOPUCTYBaHHS Ta NOro BMAW

IIpupogoKopUCTYBAHHSA € TATy3310 HAYKOBOL
i BUpPOOHMUYOI AifAJIbHOCTI JIOAWHU, CYKYIHICTIO
BCiX 3aco00iB cycmijbCcTBa I/ BUKOPHUCTAHHS Ta
BiTHOBJIEHHSI TIPUPOJHOTO CEPeJOBUINA i Tpu-
POAHUX PEeCcypciB AJIA PO3BUTKY IIPOAYKTUBHUX
cuJ Ta 3a0e3leUeHHsA CIPUATIUBUX YMOB IJIs
KUTTEMIAIbHOCTL JIOTUHN.

IIpupomokopucTyBaHHA Iepexdauae Bci
BILUIMBYU JIIOJICTBA HA Ipupony. BoHO HOBMHHO
0yTu e()eKTUBHUM, 100 He BUCHAKUTHU IPUPOJI-
He cepefoBulne, 60 e MOKe CTAaTH HPUUYUHOIO
BUMUPAHHS JIIOACTBA.

Icuye Kinbka pisHUX KJIacu(ikalliii IpupoIo-
KopuctyBauHsa. OCHOBHUMM HOr0 TUIIAMU BBaKa-
IOTh IIPOMMCJIOBE, CiJbChbKOTOCHOZapchKe i pe-
Kpearifine. Po3pi3HAIOTL TaKOK pallioHaJbHe
i HepalioHaJIbHEe TPUPOJAOKOPUCTYBAHHS. Xa-
PaKTEepPHOI O3HAKOIO PAaIllioOHAJIBLHOrO HPHUPOMIO-
KOPUCTYBaHHSA € pallioHaJIbHE OCBOEHHS Ta Iepe-
TBOPEHHSA JOBKLJIJIA, HOr0o BUBUEHHS I OXOPOHA.

3a TUIIOM BUKODPUCTAHUX IPUPOJHUX Pecyp-
CiB DPO3PiBHAIOTH:

*+ 3eMJIEKOPHUCTYBaHHS;

* BOJOKOPUCTYBaHHA;

* JJiCOKOPUCTYBaHHS;

* BUKOPUCTAHHA MiHepaJbHUX PECYypCiB
TOIIO.

MNpupopHi pecypcu

VY mporieci mpUpPOSOKOPUCTYBAHHSA JIOAUWHA
moTpebye mpupomgHUX pecypciB. IIpupomHmmMu
pecypcamMu Ha3MBAIOTh KOMIIOHEHTU IIPUPOTHOTO
cepeloBUINa, AKi OTOUYYIOTH JIOAUHY i BUKOpUC-
TOBYIOTHCA IJIS 3aJJOBOJIEHHS TOTped AK camoi
JIIOOUHU, TaK i BCHOTO CyCHiJIbCTBA.

ITpuponui pecypcu — 1e 00’€KTH KUBOI
i HEe}KMBOI IPUPOYM, KOPUCHI KOITaJIMHU, KJIiMar,
naugiagT, Bogoiimu oo (masa. 103.1). OcHoBs-
HUM HanIpAMOM CYYaCHOTO BUKOPUCTAHHS IIPU-
POAHUX PECYypciB € HOoro KOMILIEKCHICTBh. SIKIIo
paHimie KOMILJIEKCHEe BUKODPHUCTAHHSA PpecypciB
TPaNIAIocad He TaK YacTo, TO Tellep BOHO € CKJIa-
JIOBOIO PAIliOHAJIBFHOTO IPUPOJOKOPUCTYBAHHA.

Po3pisHAroTs IpUPOAHiI pecypcu KMUBOI Ta
He)XKUBOI mpuponu. BoHM € BasKJIMBUMH CKJIa-
IOBUMU OOBKiJJA i CTBOPIOIOTH CepeIoBHUIIE,
y AKOMY ’KWBe JIIOJMHA.

Knacuoikauii npupogHux pecypcis

ITpuponHi pecypcu € ny:xe pisHOMaHiTHUMMI
i MOXYTh BUKOPHCTOBYBATHCS B Pi3Hi cmoco-
6u. Tomy icHye KinbKa pisHMX KJaacudikairiii
OPUPOIHUX PecypciB, MOOYIOBaHUX 3a PiBHUMU
MPUHIUIIAMHA.

Man. 103.1. lNpupogHMMKN pecypcamu € fic, BOAOVMA, KOPUCHI KOoManuHu
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Tema 10. Crannm po3BUTOK

3a noxodxenHsmM TPUPOLHI pecypcH MOmIi-
JAI0TH Ha 6ioTuuHi i abioTruni. BioTuHi pecyp-
Cl BMHUKAIOTHh 3aBAAKU OisIIbHOCTI Giocdepu.
o HuUX BXOIATH He JIUINIE JKWBi opraniamm, aje
M Ti OPOAYKTH i peuoBUMHU, AKi BUHMKAIOTH 3a-
BOAKMK IXHiN misapHOcTi. Tak, GioTMUYHMMHU 3a
MOXOJKEeHHSAM € BUKOIIHI BUAM TaJIMBa, TaKi
AK Byrimas, Topd abo mHadra. AGioTwuHi pe-
CypCH MOXOJATH i3 HEXXMBOro, abioTHYHOro Ma-
repiany. Ile rpanitu, 6aszanbTu, PyaW 30JI0TAa,
cpibma, mMimi Ta iHmIMX MeTaJiB, mpicHA BoxA.
Xoua iHKOJIM TPOBECTHM YiTKY MEXKY MiK ITUMU
OBOMAa THUOaMM pecypciB Bakko. Hampukaan,
OinpIIicTh cyyacHux pyn ®PepymMy BUHUKJIU 3a-
BIAKU OisIIBLHOCTI 3ajisobakTepiil, AKa BimOyBa-
Jacs B JaBHI IeoJIOTiuHi emoxu.

3a moxcausicmio 6UKOPUCMAHHKA PO3PiBHA-
IOTh TOTEeHIiliHi, (phakTUuHi, pe3epBHiI Ta (oH-
noBi pecypcu. PaKTUUHMMU € pecypcH, AKi
BUKOPUCTOBYIOTHCSA HUWHi, a HOTEHIIAHUMU —
pecypcu, SKi Ile He BUKOPHUCTOBYIOThCH, aJe
po3pobKa AKUX ysKe IIJIKOM MOJKJIMBa HaA IIeB-
HOMY eTami. PesepBHUMU Ha3MBAIOTL PECypCH,
AKiI BJKe MOKYTh BHUKOPHCTOBYBATHCHA, ajie Ha
CLOTOJHI PO3pOOKA TAKMX pecypciB He € no0-
CTATHBO MPUOYTKOBOIO. POHAOBUMHU HA3WBAIOTH
pecypcu, AKi MOXKYTh OyTH BUKOPHWCTaHI micjs
PO3POOKHM BiAIIOBiZHMX TEXHOJOIiH.

IIpukaagoM Imepexony pecypciB 3 OAHOTO
BUAY B iHIMU# € cuTyallia si cjIaHIIeBUM ra30M.
IToku He icHYBaJIO TEXHOJOTiN H1OTO BUAOOYBAH-
HA, BiH BBasKaBca (PoHIOBUM pecypcoM. Ilicasa
PO3pPOOKM BiAIIOBIAHMX TEXHOJIOTiM i mouaTky
BUIOOYBaHHS CJIAHIIEBUII T'ad CTaB (PaKTHUUHUM
pecypcoM, a Ha THUX TEPUTOPiAX, /e HOT0 BU-
noOyBaHHA He IMOYaJIOCHA,— IOTeHIiHuM (HAa-
npukKJjgan, B YKpaiui). I'muboko posrarroBami
3amacu cJaHIeBOro rasy B Kurai € pesepBHUM
pecypcom, 60 iCHyIOUi T€XHOJIOTII I1Ie He J03BO-
JISTIOTh JOCTAaTHHBO IPHUOYTKOBE IX BUKOPHUCTAH-
HaA. Ase poOOTH II[OJO CTBOPEHHS TEXHOJOTIH,
OOTPiOHUX IJd HOoro NpuOYTKOBOTO BUA00YBAH-
Hs, YK€ 3aBepPIIYIOTHCHA.

KntoyoBa iges

JllognHa CBOEID AiANbHICTIO MNOCTINHO BMNJIMBAE Ha
npupoay, yce uLe € 4YacCTUHOW npouecy ii npu-
POAOKOPUCTYBaHHA. Tak, NioAnHa BUKOPUCTOBYE
NPUPOAHI pecypcu, AKi MOXyTb 6TV BiAHOBHMMM
260 HeBiAHOBHUMM.

Ta 36aN1aHCOBaHE NPUPOAOKOPUCTYBAHHA )3 3 S

MNpobnemn BUKOPUCTaHHSA

NPUPOAHUX pecypcCiB

3a 30amuicmio 00 8i0HO8JIEHHS POIPidH-
IOTh BiTHOBHI 1 HeBiTHOBHI MPUPOHi pecypcu.
HeBigHOBHI pecypcu micisg BUKOPHUCTAHHA He
BiIHOBJIIOIOTH CBifl KiJBbKicHUI 1 AKiCHUN cTaH
a0o0 BiZHOBJIIOIOTH MOTO AysKe noBro. Taki mpwu-
ponHi pecypcu € BuuepnHUMU. [0 HUX Bifm-
HOCATHh ycCi KopucHi KomaawmHU: HadTy, Tras,
pyau, Topd TOIIO.

BigHoBHiI mpupomHi pecypcu 3maTHiI Bifn-
HOBJIIOBATU CBi#l KimbKicHUU 1 AKicHUI craH
micias BUKoOpHUcTaHHA. Taki pecypcu € HeBU-
yepnauMu. Jlo HuX HajdexkaTh eHepria CoHI,
POCJIVHHUNA 1 TBAapWHHUIN CBiT, eHepria BiTpy
i piuox ToIro.

Hepamionaibae BUKOPUCTAHHA TPUPOTHUX
pecypciB MOKe CTBOPIOBATU I[iJIy HHU3KY IIPO-
osmem. Tak, HagMipHe BUKOPUCTAHHSA BiJHOBHUX
6ioTMUYHUX pecypciB Mo:Ke MOTaHO MO3HAUYATUCS
Ha craHi exocucrem. Hampukian, y BHUOAIKy
MacIiITabHoro BUpyoyBaHHA JiiciB abo HaATO iH-
TEHCUBHOTO BUITACaHHS CKOTA.

HeBimHoBHI pecypcu TaKo0K CTBOPIOIOTH
mpobJieMH MiJ yac Ta Micjsi CBOrO0 BUKOPHCTAH-
Ha. [ITaxTH, AKi BUKOPUCTOBYIOTEL AJIsA JOOYBaH-
HS BYTijIsA abo pyJ Pi3HUX MeTalliB, CYTTEBO
BIJIMBAIOTH HA CTaH i IMHAMIKY I'PYHTOBUX BOJ
y MicIi cBoro poarairyBaHHA. A 1o0OyBaHHS KO-
PUCHUX KONAJWH BiIKPUTUM CIIOCOOOM CTBOPIOE
BeJIeTeHChKi KOTJOBaHU Ta BifBaJU IMOPOIKHBOIL
mopoau, fAKi 3HAYHO 3MiHIOIOTH JaHAmadTH
€KOCHCTEeM i BIJIMBAIOTh Ha IXHiN cTaH.

@ MpakTyHa poboTa

KputnuHunin aHanis icHylounx knacudikauin

NpUPOAHUX pecypciB

1. Cknagitb nepenik icHyrounx Knacmoikauin npu-
pOAHNX pecypciB.

2. ins KoXHOI Knacudikauii 3anuwite npuHLmMNK,
NoK/aJeHi B OCHOBY, NepeBaru i Hepomniku.

3. CoopmyntoiiTe BUCHOBKW.

3anuTaHHA Ta 3aBAaHHA

1. Cknagitb nepenik pecypcis, AKi BU BUKOPUCTaNn
NPOTArOM OfHOIO HA CBOro XUTTA. 2. BusHaute, Ha AKi
pecypcu 6araTui Ball perioH, a AKi pecypcu y Ballomy
perioHi € pediunTtom.
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Tema 10. Cranuit po3BUTOK Ta 36anaHCcoBaHe NPUPOAOKOPUCTYBaHHA

§ 104. 3aKOHU NPUPOAOKOPNCTYBaHHA

0 [omipkymnTe

Y moxe noguHa icHyBaTh, He 3[iMCHIoYN Npu-
poaoKopucTyBaHHA? OBrPYHYTITE CBOIO TOUKY 30pY.

é 3raganTe

« MNpupopoKoprcTyBaHHA

o Ekocuctema

Hasga 3akony

3akoH Komouepa

3MiHM BHYTPiIIHBOI
InHAMiuHOI piBHOBarm

IIpaBuio «oxpimoBoi
CBUTH»

3aK0H PO3BUTKY
3a PaXyHOK 30BHIIII-
HBOT'O CEPEOBUIIA

3aKoH cOiapHOI ail
IPUPOIHUX YNHHUKIB

3aK0H MaKCUMyMYy

3aK0H 00MeXKeHOCTi
MIPUPOAHUX pecypcis

3aKoH MagiHHA Ipu-
POAHO-PECYPCHOTO
TOTEeHITiaTy

IIpaBuio TepuTopi-

aJbHOIL eKOJIOTiuHO1
piBHOBaru

218

OCHOBHI 3aKOHU NMPUPOLOKOPUCTYBAHHA

IIpupomgoropucTyBanHsa MOBUHHO OyTHU paIrio-
HaJabHUM. [lJid IIHOTO HEOOXiAHO 3HATHM TeBHi
3aKOHOMIipHOCTI, AKi CJIif ypaxoByBaTu y IIporeci
IPUPOIOKOPUCTYBAHHS, i MaTH 60a30Bi eKOJIOTiuHi
3HAHHSA JJIA MOKJIMBOCTI ITPOTHO3YBaHHS HACJIiI-
KiB cBOIiX miii.

Icaye KinbKa OCHOBHUX B3aKOHIB IIPUPOIO-
KOPHUCTYBaHHS, NJOTPUMAHHA SAKUX POOUTH HOTO
OinbIn e)eKTUBHUM.

« [pupopHi pecypcmn
« biocdepa

[JeAki 3aKoHM NPMPOJOKOPUCTYBAHHA
3micT 3aK0HY

Vce nmos’s13aH0 3 ycim. Yce IOBUHHO KyIuCh AiBaTucsda. Ilpupoga 3Hae kpaie.
3a Bce JOBOLUTLCA ILIATUTH

3MiHM B OZHOMY KOMIIOHEHTI IPUPOLHOr0 CepPeIOBUINA HEOAMiHHO BUKJINKAIOTh
3MiHU B yCiX iHIIIMX KOMIOOHEHTaX

EKoJioro-eKoHOMiUHII IIOTEHIiaJI €eKOCUCTEMH € BEJINUYMHOIO BiTHOCHO cTabiJIbHOIO.
Ax1o B ogHOMY MicIli 30iIbIITUTHCS, TO B iHIIIOMY 3MEHIITUTHCS

Bynp-saka mpupoaHa cucTeMa € BiIKpUTOIO i MOsKe icHyBaTu JIuIlie B yMOBaxX Hal-
XOAKEeHHSA eHeprii Ta peYOBUHY 3 HABKOJIUIITHLOT'O CePeIOBUIIIA.

Buxogauu 3 boro MOKHAa CTBEPAKYBATH: a0COJTIOTHO 0€3BiAX01HE BUPOOHUIITBO,
HEeMOJKJIUBe, IPUPOJHI crucTeMu 3eMJIi iCHYIOTh He TiJIbKU 3a PaXYHOK IJIaHeTapHUX,
aJie 1 3a paXyHOK KOCMiUHUX PecypciB

Bennunna BposKaio 3aJIe;KUTH He BiJ OJHOT0, HABiTh JIiMiTOBAaHOT0, YUNHHUKA,
a BiJf CYKYIHOCTI BCiX UMHHUKIB, SKi Ail0Th OMHOUYACHO

VY meBHOMY IPUPOIHOMY KOMILIEKCI MOsKe yTBopuTHcA 6iomaca abo pogrounii map
I'PYHTY He OiNbINNii, Hi’K BJIACTUBU Iill cUCTEMi, 32 YMOBY MOETHAHHA ifeaIbHUX
YMOB

Byzab-axki npupoHi pecypcu o0MeXyIOThCA TaK 3BaHUMU JiMiTamu BuMor. Ile cTo-
CYEThCA HABiTh HEBUUEPIIHUX pecypciB, 60, HATPUKJIAL, KiJIbKicTh COHAYHOI eHeprii,
AKa HAAXOIUTH IO IJIaHeTH, JiMiTyeThcA BunpoMineHHAM COHILA i He MOXKe CYTTEBO
3MiHIOBatucs. BignoBigHo, Ti pecypcu, aki Bix Hei 3ayesxarth (BiTep, Boja, COHIU-
Ha pajialfig Tolmo), MalTh BiAMOBiAHI 00MeKeHH 11100 ITOTEHI[ITHO MOMKJINBUX
00’eMiB BUKOpUCTAHHS

¥V merxax meBHOI cycninbHe eKOHOMiUuHOI hopMmartii, AKa BUKOPUCTOBYE HE3MiHHUH
croci6 BUpOOHUIITBA ¥ OMHOTUITHI TeXHOJIOTII, IPUPOIHI pecypcu AeKOTPUX BUIIB
BUYEPIYIOTHCA i CTAIOTh MEHIII JOCTYITHUMU

CrabinpHicTb i cTifiKicTh cepeoBUIla iCHYBAaHHSA JIOACTBA MOXKe 3a6e3I1eUyBaTUCA
TiIbKY IPUPOTHUMU eKocucTeMamMu. MaKcuMaJbHUN €KOJIOT0-eKOHOMIUYHUH e(heKT
IOCATAETHCA 34 TAKOro cliBBigHomIeHHA aomy: 40 % BUIO3MiHEHUX JIOLUHOIO

i 60 % mpupomHUX



Tema 10. Crannit po3suTOK Ta 36an1aHCOBaHE MPUPOAOKOPUCTYBAHHA )3 3 S

YnpaBniHHA NpupogHUMU CUCTEMaAMMU

VipaBiIiHHA IPUPOSHUMHU CUCTEMAaMU € HaJ-
3BUYANHO BaKJUBUM IIpollecoM, 00 Bim fioro
e(PeKTUBHOCTI BaJIeKUTh NPOIEC ITPUPOJOKO-
pUCTYBaHHA 1 mojaJjbllla OOJIA Iiel eKocmcTe-
mu. B icTopii smroacTBa 6yJsI0 YnMMaJio IPUKJIAIIB,
Koo Hee)eKTUBHE YIIPABJiHHS CTABAJIO IIPUUM-
HOIO eKOJIOTIUHUX KaTacTpod i BeIMKUX COIliaTb-
HUX ToTpsaciHb. KiacuyHUM IPUKJIAZOM TaKOTO
Hee()eKTUBHOTO YIIPABJIiHHA € icTOpiA ocTpoBa
ITacxu, HacemeHHS STKOTO IIle IO IPUXOAY €BPO-
HeHNIiB mepekuio JKOPCTOKY €KOJIOTIUYHYy KpHusy,
II0 BUHUKJA BHACIiLOK Hee(eKTUBHOrO BUKO-
pUCTAHHS TPUPOJHUX PECYPCiB OCTpPOBA.

IIle ommmm npurgamgoM HeedEKTUBHOTO
YIPaBJIiHHA NPUPOJHUMU CUCTEMAaMHU € icTopis
s3aceseHHA I'penaangii BikiHramm, faKi Kuim
Tam y X—XV croairrax. Ilocemenusa BikiHTiB
CIIOYaTKY PO3POCJIOCH, aJie IOTiM 3aHeIaJio i mo-
BHicTIO BuMepJso. IIpuumH IIHOTO OYJIO0 MOCHUTH
b6araro. Ile i moripmienHsa KJaimary, i BTpara
3B’A3KY 3 €BPOIIOI0, i MOMKJIMBI CyTUUYKHU 3 iHY-
itTamu. AJe ogHi€e0 3 roJJoBHUX Oyja, 0€3yMOB-
HO, HE3JATHICTHh aJaliTyBaTUCA A0 YMOB JKUTTSH
B I[bOMY IIPUPOJHOMY CEPeIOBUIIIi.

Tak, rpeHIaHACHKI BiKiHIM 3 AKUXOCH IIPU-
YWH IIOBHICTIO irHOpyBaju pudy SK IPOAYKT
xapuyBaHHsA. Ile 3HAUHO 3BYy:KYyBaJIO iXHIN Xap-
yoBUIl parioH. A BUPONIYBaHHS CiJIbChKOT'OCIIO-
JapcbKol IMPOAYKINI Ta XyZoOu CTAJO0 HEMOMK-
JUBUM 4Yepe3 3MiHM KJimMarTy. ¥ TOH Ke Uac
imyitu, axi 3’asuauca y I'pemnangii miswirre,
e()eKTMBHO BHUKOPUCTOBYBAJM BCi MiclieBi mpu-
ponHi pecypcu i mimxkom e(peKTHBHO BUMKUJIN
B IIUX Ba)KKUX YMOBaX.

EdekTuBHe «M’sAKe» yIpaBJIiHHS TPUPO-
IoI0 OyOyeTbcA HA CTUMYJIOBAaHHI KOPUCHUX
OPUPONHUX JIAHIIOTOBUX peakIiliii. Ile cmpusdae
mpolecaM BiITBOPEeHHA IIPUPOJHUX PecypciB
i 30epirae exocucremMu B rapHomy craHi. Eie-
MEeHTAMHU TAaKOI'o VIPaBIIHHA €, HATPUKJIAI, He
cylliibHa, a BUOipKoBa BUPYOKa Jicy, 6iosoriso-
BaHE CiJIbChKe T'OCIIOAAPCTBO, CTBOPEHHS CUCTEM
JicoCMYT TOIIIO.

0 KniouoBa iges

[na epeKTMBHOro NPUPOJOKOPUCTYBAHHA HeO6-
XiHO 3HaTX i BTINOBATU B XWUTTA HU3KY Bigno-
BiAHMX 3aKOHiB. IX HeooOTPMMaHHA MoXe cTaTu
NPVUYMHOK BaXKUX HacCNigkiB Ana ekocuctem
i, BiANOBIAHO, ANA HaceNleHHA periony.

[lisHalTeca binbLue

MpuunHoto ekonoriyHoT KaTacTpodu Ha ocTpoBi lMacxa
CTano BVIHMLLEHHA NiCiB, AKI 4OCUTb ryCTO BKPMBanu
OCTPiB [0 3acefieHHa 1oro noguHoto. MpubnmsHo
B 1600 poui Maixe BCi fepeBa 3a3Hanu BUPYOKH,
i BHaCnigok uboro Bigbynaca gerpagavia rpyHTiB i pis-
Ke 3HMKeHHA ePpeKTUBHOCTI CiNnbCbKOro rocnoaapcTaa.

@ MpakTnyHa poboTa

Po3paxyHOK eKocMcTeMHUX nocnyr
3a HapaHumu ymoBamu. MpoBepeHHA
X MOPiBHANBHOIO aHanisy

1. BubepiTb nepenik eKonoriyHmx nocayr ans
npoBefeHHA poboTw.

2. Po3paxynte BapTiCTb MOCAYr 3a 3aAaHUMn
yMOBaMMm.

3. MpoBediTb NOPIBHANBHUIN aHani3 NOCHyr.
4. CoopmynionTe BUCHOBKM.

@ MpakTnyHa poboTa

MNMopiBHANbHA XapaKTepucTMKa Hacniakis

«M’IKOro» i «KOPCTKOro» ynpasaiHHA nNpupoa-

HUMU cucTeMamMmu

1. Cknagitb nepenik xapakTepucTuk, 3a AKUM BU
6yneTe NPoBOAUTY MOPIBHANbHY XapaKTepUCTUKY.

2. 3aMNOBHITb MyHKTV XapaKTePUCTUKW AJIA HacmigKiB
«M'AKOro» YNpasiHHA NPUPOAHUMYK pecypcamu.

3. 3aMN0BHITb NYHKTN XapakTePUCTUKN AJ1A Ha-
CNiAKiB «KOPCTKOro» ynpasfiHHA NPUPOAHNMMU
pecypcamu.

4. MpoBefiTb NOPIBHAHHSA i chopMyntoiTe BUCHOBKM.

3anuTaHHA Ta 3aBAaHHA

1. Ha KOHKpeTHMX npuKnagax NoACHITb Ail0 3aKOHY
CNiNbHOI Aii NPUPOAHUX YNHHMKIB. 2. [OACHITb, YoMy
6yAb-sika NPMPOAHA CUCTEMa MOXe PO3BUBATUCA TiNbKU
33 paxyHOK pecypciB 30BHIWHbOro cepeaoBuLla.
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Tema 10. Cranuit po3BUTOK Ta 36anaHCcoBaHe NPUPOAOKOPUCTYBaHHA

§ 105. EKonorizauisa npnpogoKopncTyBaHHSA

0 [omipkynTe

AKi icHyl0Tb rnobanbHi ekonoriyHi npobnemn? Yomy
ANA BUpiWeHHA rnobanbHUX NpobiemM HefoCTaTHbO
3yCUIb OKPeMUX KpaiH?

e 3raganTe

« OxopoHa npupoan

« PauioHanbHe NMpMpPOAOKOPUCTYBaHHA
» 3abpygHeHHA cepenoBULLa

e AHTPONOreHHNn BNIVB

CTBOPEHHA KOHLEeNLii CTanoro
PO3BUTKY

Cranuii pO3BUTOK — Iie PO3BUTOK JIIOACTBA,
AKUI BigOyBaeThCsa 3 ypaxXyBaHHAM BeJHKOIL
KigbKocTi (paKkToOpiB, IO BIJIMBAIOTH SK Ha
CYyCIIiIECTBO, TaK i Ha mpupony. Bukopucranusa
cyJyacHUX iH(popMaIiiHNX TeXHOJIOTi# Ta Moze-
JIIOBaHHS TPOIECIB O3BOJISIE HOCTATHHBO TOUYHO
nmepexbavaTy HACAIAKM OPUNHATUX pimiens. Ile
poOUTh TaKWUil PO3BUTOK KEPOBAHUM, JO3BOJISE
e(eKTUBHO IJIAHYBATH IiAJBbHICTH JIIOACTBA.

Komnmenio cramoro po3ButkKy 0yJo cdop-
mynabpoBaHo B pimenuHAx Koupepeniii OOH i3
HaBKOJIUIITHLOTO cepeoBuIna Ta po3BuTkKy (Pio-
ne-iKameiipo, 1992 p.). Ha mii#i KoHdepenii
ronoBu 179 gmep:kaB yXBaJuJIMW IJIAH il IIOAO
CTaJIOTO PO3BUTKY, AKWUII oTpuMaB Ha3By «Illo-
panox memHuii Ha XXI croxirra». Moro Gymo
OPUAHATO Y 3B A3KY 31 CTPIMKUM IIOTipIIeHHAM
€KOJIOTiUHOI cuTyaIllii i mporHo3oM IIpO MOK-
JauBy TiobanbHy Karactpody y XXI cr., AKa

MOJKe IIPU3BECTH 0 3arubeJii BChOro JKUBOTO Ha

naaHeri. JItogcTBO 3iTKHYJIOCSA 3 TOCTPUM IIPO-

TUPIYUAM MisK 3pOCTAIOUMMU TOTPedaMu JIIoaen

i HesmaTHicTIO Gioc(hepu 3abesmeunTn ix.
IMinamu B raaysi cTajsoro po3BUTKY €:

JiksBigamia 6imHOCTI;

JiKBimaIisa rojony;

MilHe 370poB’A i 6JIaromoayuus;

AKicHa ocBiTa;

TeHJepHa PiBHICTBD;

YyucTa BOJA i HaJIeKHI caHiTapHi yMoBu;

BilOBJIIOBaHa €HEPTrid;

rizaa poboTa I eKOHOMiUHE 3POCTAHHS;

imgycTpianisaia, iHHOBamig Ta iH(pa-

CTPYKTYDa;

3MEHIIIEHHA HePiBHOCTI;

CTiliKki micTa ¥1 HaceleHi TyHKTH;

BiAIIoBiZaIbHE CIIOMKMBAHHS 1 BUPOOHUIITBO;

6opoThba 3i 3MiHOIO KJimMary;

30eperkeHHs MOPCHKUX €KOCHCTEeM Ta eKo-

CHCTEM CYIIIi;

MUDP, IIpaBocynasd i epeKTUBHI iHCTUTYTH;

TapTHEPCTBO B iHTEpecax CTAJOr0 PO3BUTKY.

MNprPOJOKOPUCTYBAHHA B KOHTEKCTI
CTanoro po3BuUTKY

Komnmemniiia crasoro posBUTKY Iependadae
MMO3UTUBHUM CUHTE3 i cCICTeMHe BUPIIIIeHHS eKO-
JOTiUYHUX, €eKOHOMIUHUX, COIiaJbHUX 1 KYJIb-
TYpHUX mpobseM cydacHOcTi. OCHOBHOIO ife€io
Komumemnii cramo Te, 10 pO3BUTOK IIOBUHEH 3a-
IOBOJIBHATH MIOTPeOM HUHINIHLOTO ITOKOJiIHHSA
0e3 MIKOAM IJisI MAaOYTHIX IMOKOJiHb.

IIpupomoKopHUCTYyBAHHSA PO3TIAALAETHCA
B pamkax KoHIlenIrii sk mpoliec, SKUN He MOKe
He BimOyBaTucsda. I 1e € Jjoriuaumm, 00 AJIS CBO-

Man. 105.1. BukopuctaHHA NpUNAMBIB, COHAYHOTO BUMNPOMIHEHHA i BITPY AK AKepen enekrtpoeHepril
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ro icHyBaHHS JIOJWHA MAa€ BUKOPUCTOBYBATHU
IpUupPOAHi pecypcu. Ajie pecypcHu IJIaHEeTH € 00-
MexxeHUMH. | iX cjii BUKOPHCTOBYBATU TaKUM
YUHOM, 11100 IigTpuMyBaTu 0ajaHC i MaTu MOXK-
JUBIiCTB iX BiZHOBUTH. AIKe MU He MOXKEeMO 3a-
JIATITUTY Ma#OyTHI TOKOJNiHHA HAININX HAIAAKiB
0e3 OyIb-AKUX PECypCiB IJsd KUTTH.
BinmoBigHo, mepCHeKTUBHUMU HAIIPAMAaMU
IPUPOJOKOPUCTYBAHHA CTAIOTh TaKi, AKi mepen-
0aualoTh BUKOPUCTAHHS BiTHOBHUX HTPUPOTHUX
pecypciB Ta MPOAYKTIB BTOPMHHOI IIepepoOKu
BJKe BUKOpHCTaHUX pecypciB. Tak, y BupoOHU-
ITBi eJIEKTPOEHEPTii MOCTiHO 3POCTa€ YacTKa Ta-
KUX JJKepeJi, K BiTep, COHAYHE BUIIPOMiHIOBAaH-
Hs, TeoTepMajbHi AyKepesa Toio (Manx. 105.1).
IIle ogHMM BaKJIWUBUM HAIPAMKOM y IIPHU-
POZIOKOPUCTYBaHHI cTae 3a0e3IIeUeHHA PEKYJIbTH-
BaIlii TUX 3eMejib, IKi BUKOPHCTOBYBAJIUCS IJISA
mobyBamHs pecypciB. IlepemoBcim, 1e miciid BuIO-
OyTKY KOPHUCHUX KOIIAJUH BiIKPUTHUM CIIOCOOOM.
Aute peKyJIbTHBAIlIT YacTO MOTPEOYIOTDH i KOJMUIITHL
cimbpcbKorocmomapehKi semiti. OcobImBO, AKIIO HA
HUX IIPOBOJIMJINCS MeJriopaTuBHi 3axoau. Hacizg-
KOM IIbOT'O MOTJIO OyTH IlepecuxXaHHsA, 3a00JI0uy-
BaHHA a00 3aCOJIeHHS BUKODPUCTAHUX 3E€MEJb.

BTineHHA KoHuenuii ctTanoro po3suTky

KoHuemniiia crajoro poO3BUTKY aKTHUBHO
BTIIIOETBCA B KUTTA. lIpuKaamiB peasisarii
ii KOMIIOHEHTIB i OCHOBHUX IIiIXOZiB IOCUTDH
b6araTto. BoHa BOpPOBaIKYETHCA B rajly3sax eKo-
HOMiKH, CyCIiJbCTBa, TPAHCIOPTY, YIIPAaBJIiH-
HA, eHeprosdepekeHHA, oOMe:KeHHS BUKUIIB,
mepepobKku BimxomiB Tomto. Tak, mim uac Oy-
OiBHMIITBA OOpir y GaraTbox KpaiHax 3rigHo
3 Konmeniiero BUCAIKYIOTh MONATKOBI 3eJIeHi
HacaJKeHHA. TaKuM YMHOM KOMIIEHCYETHCS BU-
JYUYeHHA YaCTUHUW TepuTopii ekocumcTeMu IIif
moTpedu JIOAUHY i 30epiraeTbcs cTaH SJOBKiJIIA.

IIle oguH BaXKJIMBUIL MOMEHT — BUPOIITYBaH-
Hs 3€PHOBUX KYJBTYpP. ¥ TPAAUIITHOMY 3€MJIe-
poOCTBiI BUPOIIYBAHHA 3epHA CYIPOBOMKYETHCS
3HAYHUM BHUCHAYKEHHAM I'PYHTY. [lJia samobiraH-

KntoyoBa iges

Lnaxm peani3auii 36anaHCOBaHOrO PO3BUTKY MO-
NAralTb Y CUHTE3i 1 CUCTEMHOMY BUPILLIEHHi eKo-
NOTiYHUX, €KOHOMIYHWX, COLiaNibHUX i KYNIbTYPHMX
npob6nem cyyacHocTi. OCHOBHOIO ifie€to € Te, WO
PO3BUTOK NIOACTBA MOBMHEH 3aA40BOJNIbHATA MO-
Tpebn HVHIWHbOrO MOKONiHHA 6e3 wkoau ans
ManBYTHIX NOKONiHb.

HA I[bOMY BUKOPUCTOBYIOTH HOBiTHI arpoTexHoJo-
rii. IIpore BpoKaliHiCThL BHUIKYETHCA HECYTTERBO,
a POIIOUiCTh I'PYHTY IOCTYIIOBO BiJHOBJIIOETHCH.

Kpim cyuacHux cmoco6iB o6pobiTKY I'pyH-
Ty, HOBITHi arporexHoJioTii mependavarmOTh pa-
IMiOHAJBbHUU ITOJUB (HAIPUKJIAL, KpaleJIbHUH).
Takuii TOJUB OO3BOJISIE CYTTEBO E€KOHOMUTHU
BOJIHI pecypcu, medinmuT AKHUX cTae Bce OiJib-
muM. TaKoK BasKJIMBOIO CKJIAJIOBOIO € PO3YMHE
BUKOPUCTAaHHSA N0OpuB. Be3 1o6GpUB B arpoieHo-
3ax 00ifTHCS HEMOYKJINBO, 00 YaCTHHA PecypciB
IOPiYHO BUJIYYA€ThCA 3 IEeBHOTO 0ioIleHO03y pa-
30M i3 Bpo:kaeM. AJle IIJISXW BHECEHHSA JOOPUB
MOKYTb OyTu pisHuMu. I pisHOIO MOXKe OyTH
e(peKTUBHICTH, BHECEHHA. SIKIITO BHOCUTH MaJIO
IOOpUB, TO 3BHUBUTHCA BPOMKANUHICTL, AKIIO O6a-
raTo, BUHUKHE 3arposa 3a0pyAHEeHHA I'PYHTIB i
Box. CydJacHi arpoTexHOJIOTii JO3BOJAIOTH 3aII0-
0iraTy BUHMKHEHHIO TAaKUX IPOOJIEeM.

OpHuM i3 HaMOIABIIT BAXKJIMBUX IIJIAXIB BTi-
nenHa KoHmenIii cTtajoro po3BUTKY € 3MiHA
BiIHOIIIEHHA HAaceJeHHs A0 mpobJseM, AKi s
Kouneniiia Hamaraetbesa supimuTtu. KoHIenitio
He MOJKHa OyZie BTimuTu 6e3 po3yMiHHSA TOTO, IIIO
BCi imei He cOpaIlolOTL 0€3 IXHbOrO CIPUAHATTSA
HACeJeHHAM.

HemoxxknauBo 3mycuTu Jiogeill copTyBaTH
CMiTTsA, AKIIO BOHU HE PO3YMilOTh HEOOXigHOCTI
nporo. HemorxkauBo 36epiratu 6iopisHOMaHITTA,
SKIIO CYCIiJILCTBO He OyJe 3acymKyBaTu THUX,
xTOo #oro s3Humlye. KosKkHa JOAuHa Ha IJaHe-
Ti MOBMHHA PO3yMiTH, M0 6e3 il KOHKPETHOTO
HeBeJUKOro BHeCKYy BTiauTu 10 Koumemniiio
B KUTTA OyAe HaJ3BUUYANHO CKJIAIHO, a MOXKe,
i B3araJyi HeamilicCHEeHHO.

MpakTuHa poboTa

AHanis BnacHoi NOBCAKAGHHOI QiANbHOCTI Bifg-
NOBiAHO A0 NPMHUWNIB CTANIOr0 PO3BUTKY

1. Mpurapavte OCHOBHI MPUHLMMU CTANIOrO PO3BUTKY.

2. Cknagitb nepenik OCHOBHUX HaMPAMIB BAACHOI
DifANbHOCTI.

3. ChopmynionTe BUCHOBKM.

3anuUTaHHA Ta 3aBAaHHA

1. MNoAcHiTb, YoMy edeKTUBHE BTINEHHA B XWUTTA
KoHuenuii ctanoro po3BuTKY € MOXKIVUBUM NMLe 3aBAA-
KN 3ycunnam 6aratbox KpaiH. 2. 3anponoHyinTe Wnaxm
BUPILLEHHA OAHIEl 3 eKOMOTiYHNX NPOobGsIeM BaLLOro pe-
rioHy 1 OBIpYHTYITe CBOKO TOUKY 30pY.
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§ 106. LUnaxun peanisauii 36anaHcoBaHOro po3BUTKY

0 [omipkynTe

Yn € npaBUIbHUM TBEPOPKEHHSA, WO ManbyTHE
HALLOT MNIAHETU 3aNeXUTb Bifi KOXHOro 3 Hac?

é 3raganTe

o CTanum po3BUTOK » Ekocuctema

« [lpupopokopuctyBaHHA e« [pupofaHi pecypcu

lHanBigyanbHUN piBeHb

PiBens oxpemoi JOguHU, 3maBaJjiocs 0, He
MIPOIIOHY€E AKUXOCH CEPHO3HUX AOCATHEHb Y cde-
pi BIOpoBamKeHHS KOHIleHIil 30aaHCOBAHOTO
pos3BuTKy. Asie HacmpaBai He cJim sabysatwu,
mo Oyab-AKa BeaumkKa piuka (Amasonka, Hii,
JHinpo) yTBOPIOETHCA HIJIAXOM 00’ €THAHHSA UM-
MaJiol KiJIBKOCTi OKpeMUX MaJIeHbKUX Kpamneyb.
Tax, BHECOK KOKHOI OKpeMOi JIOAWHU € HeBe-
JUKUM, aje CYMapHO CYCIiJIbCTBO 3JaTHE II0J0-
JaTu OyIb-AKy IIpodJiemMy.

Ha imguBigyanbHOMy piBHI Mo:KHaA GaraTo
3pobuTH, HANPUKJAL, Y chepax eHeprozbdepe-
JKeHHs Ta mepepobku Bigxoxis. IIpobiema mepe-
POoOKM BigXOomiB, HAIPUKJIAL Ma€ Oy Ke CKJIATHUIHA
eTam — CcOpPTyBaHHA mob6yToBoro cMmiTTsa. Came
me#l eram raabMye€ OiJBIICTH B3YCHJIL Y IIBOMY
HanpAMKy. Moro pimenHa BKpail mpocre —
COPTYBaTHU CMITTS Iepel TUM, SK BUKHIATH.
Aute 3pobuTH Ie MOKHA TiJIBKKM Ha iHIUBimy-
anbHOMYy piBHi. IIpoGiiema emeprostepeskeHHS
TaKOK Mae 0arato cmoco0iB po3B’sizaHHA. JIio-
IWHa caMa BUpillye, AKi jJaMnu iii KymyBaTu,
AKY TeMIIepaTypy B IPUMIINeHH] MiATPpUMyBaTH
B3UMKY, AK YTEILIIOBATH CBifl OyAMHOK, 100
He BUTpPaYaTH MAapHO DecypcH Ha OIaJIeHH:A
(maxn. 106.1).

MicueBuin piBeHb

MicieBuii piBeHb y:Ke BUMAarae He TiJbKU
OPUHHATTA OCOOMCTUX pillleHb, aje U edek-
THUBHOI COIliaJIbHOI B3a€EMOMIl, IIT0 TeXK € OTHUM
i3 KOMIIOHEHTiB 30aJaHCOBAHOTO PO3BUTKY.
CormianpHuii i mcuxosoriunuii KoMdopT Hace-
JeHHA — Ile BasKJMBa CKJIAJOBa HOPMAJbHOTO
POBBUTKY.
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Man. 106.1. Po3rnagaioun cydacHy nobyToBYy TEXHiKY,
NioAVHa MoXe cama BMOMpaTn Knac eHeprosbepexkeHHA

Ha wmicmeBomMy piBHI MOKHaA BuUpimryBaTu
mpobyieMu i MIyKaTy NIJIAXY PO3BUTKY B MerKax
cejia, paioHy, micra. Ha mbomy piBHiI cTamThb
aKTyaJbHUMHU i TOTPeOyIoTh pillleHb NMUTaHHSA
TPaHCIOPTY, OOMEXKEeHHA BUKU/IB, VIIPABIiHHA.
3anumanTbcd aKTyaJIbHUMY IIPOGJIEeMY eHePTo-
30eperKeHHs Ta IIepepoOKU BigxomiB. Amke came
Ha MicIeBOMY PiBHiI BuUpiIIyeTbCcs, HATPUKJIIA,
AKuM Oyme cmoci6 yruiaisailii TBepaux moOyTo-
BUX Bigxomis.

ITpuknamom po3B’sizaHHSA IPOOJIEeMH Ha Mic-
IMeBOMY DiBHIi €, mpuMipoM, BU3HAUYEHHA TUNY
OUMCHUX CIIOPYA [AJA KaHaisaImillHUX CTOKiB
Yy KOHKpDeTHOMY HacejdeHHOMY nyHKTi. IIpu-
WHATTA TAKOro pillleHHS BHUMAarae BpaxyBaH-
HA 4YuMaJjol KiJbKOCTi ImapaMeTpiB, 30KpeMa
eKOHOMiuHUX (BUTpaTH Ha OYAiBHHUIITBO i eKc-
IJIyaTalliro), eKoJorivHuX (PusuK 3a0pyAHEeHHS
cepenoBUINA), CYCIiIbHUX (3BeIeHHS CIOPYH
mo6au3y OYAWHKIB MOJKe HeraTHBHO CIpuiiMa-
TUCA IXHIMU JKUTEJAMH) Ta iHIIHUX.

Hanpurnazn, nyia HeBeIMKUX HaCeJIeHUX
TYHKTIiB palioHAJbHUM MOKe OyTH OUMINeHHSA
cTOKiB 3a momomoroio Giommato (mas. 106.2).
Aute BoHO BuMarae mo0yIoBU CIEIiaJIbHUX CIIO-
PyZA, sKi saliMaioTh IIeBHY TepuTopiro. Bixgmo-
BiHO, HEOOXimHO OIiHMTH He TiAbKM TeXHiuHi,
€KOHOMIiuHi I coIiayibHI acreKTy CIOPYAsKeHHSA

o

miel KOHCTPYKILil, ajie e ¥ ypaxyBaTH JIaHI-
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madT MicieBOCTi Ta po3TallyBaHHS CIOPYIHN
BiJHOCHO KHUTJIOBUX MACHUBiB.

HepaBHNK piBeHb

Hep:xaBuuil piBeHb MOTpedye BKpaii cep-
WO3BHOr0 MTiAXOoay OO HPUHUHATTA pimmeHb. Ha
IIbOMY PiBHiI CyTTE€BO 3pocTae Il[iHA IIOMUJIKU
i 3HauHO 30iJBHIYETHCA IIE€Pioa Bim IIOUATKY
pearizamii OyAb-AKOTO IPOEKTY OO HOro 3a-
BepieHHsa. lle moB’sA3aHO 3 AyKe BEJIUKUMU
MacIiiTabamMu mpobieM, SKi IMOBMHHI BUPIilIy-
BaTuCs Ha PiBHI JepsKaBu.

3HayHa yBara IOBWHHA NPUAIJIATUCI €KO-
HOMIUYHMM i coIliaJbHUM NUTAHHAM 36asaHCO-
BaHOTO PO3BUTKY. SAKIo HaWkparmi izei Bmpo-
BaIKyBaTH 3a PaxyHOK 3y0o:kiHHS Oinbimoi
YaCTUHU HACEJIeHHs, TO HiAKOro 306aJiaHcoBa-
HOTO PO3BUTKY He Oyzme. Ha mep:kaBHOMY piBHI
€ MOXKJIMBICTDH BuUpiluTu 6araTo mpobjieM 3a I0-
IIOMOT0I0 eKOHOMiUHMX BasKkesiB. Tak, HamaHHS
€KOHOMIUHUWX NiJBI' TUM HOiAIPUEMCTBaAM, SKi
ITOTPUMYIOThCS KOHIIEIIii 30aaHCcOBAHOTO PO3-
BUTKY, MOKE€ CYTTEBO CHPUATH BIIPOBAIKEHHIO
KOHIIeIIii.

Cy4yacHUM IIPUKJIAIOM OPUNAHATTA PillleHb
Ha [Oep;KaBHOMY piBHI Moke OyTHM IHUTAHHS
iMIiemenTallii eKoJIOTiYHMX CcTaHAAPTiB, AKi
peryJiroioTh BMIiCT IIKiJJIWBUX PEYOBUH Yy BU-
XJIODNHUX rasax. Taki crapmapTu AiloTh y Kpa-
imax €spomnu 3 1988 poxy. Ha croromui ocran-
HIM OpuUAHATHUM cTaHmapToM € €Bpo-6, aAKui
HaOyB unHHOCTi 2015 poKy. 3rifHo 3 IIUM CTaH-
IapToM, BUKUAU BYTJIEKUCJIOTO Tra3y JIETKOBUX
aBTOMOOiJiB He mOBMHHI mepeBuIyBatu 130T
Ha KijmomeTp muiaxy. Taki BUMOru amMyHIyIOTh
KOXHOTO BHPOOHHKA aBTOMOOiNiB 3MiHIOBATU
iXHI0 KOHCTPYKILil0, YIOCKOHAJIIOBATU €KOHO-
MiUHiCTH i IPUHIIUIIN POOOTH ABUTYHIB, IITyKa-
TU HOBi BuAM najinBa. Taki pimeHHA He TiIbKU
HNOKPAaIyoTh €KOJOriuHy cuTyallilo B Kpai-
Hi, ajle @ CTUMYJIIOIOTH PO3BUTOK CYYaCHUX
TEeXHOJIOTi.

0 Kniouosa ines

Lnaxn peanisauii 36anaHCOBaHOrO PO3BUTKY MO-
XKyTb OyTI pi3HOMaHITHUMM | BinOyBaTUCA Ha Pi3HUX
PiBHAX — Bifl 0COBUCTOrO UTTA L0 MiXKHAPOAHMX
opraHisauin. Ane Ha BCiX piBHAX rofoBHa igea €
HE3MiHHOI0: JIIOAMHA MOBMHHA 3aNWLWNUTA HacTymM-
HUM MOKOJIHHAM KOMQOPTHY ANIA XKUTTA MIaHeTy.

Man. 106.2. OunLleHHs CTOKIB i3 BUKOPUCTaHHAM Gionnato

MixHapoaHu piBeHb

Ha wmikmapomnomy piBHI Halibinble yBaru
IPUIIISETHCA PO3B’sIBaHHIO IIPOOJIeM, AKi He-
MOJKJIMBO BUPIIIIyBaTH B MeKaxX OmHiel KpaiHu.
ITe 3abpyaHenHs aTMocgepu i rigpocdepu, rio-
OaJIbHe MOTEeIIiHHSA, 3MeHIIIeHHs 0iopisHOMAaHIT-
TA Ta 6araTro iHIIWUX.

Ha nmpomy 2k piBHiI BimOyBaeThca o0OroBo-
peHHA 1po6JsieM OCBiTHM i PO3BUTKY CBiTOBOI
HayKm. Xoua OCBiTHI #I HaykKoBi ImporpamMm Ha
Iep:KaBHOMY PiBHI BUKOHYIOTLCH, MirKHapoaHAa
CIiBIpansa B IMX NUTAHHAX MOJKE JaBaTU Uy-
JIOBi pes3yabTaTH.

@ MpakTyHa poboTa

YKnapaHHA nnaHy 3axofiB Wo0A0 eKonorisauii
oKpemoi ¢opMMN aHTPONOreHHOI AiANbHOCTI
(Ha npuknapi BUpOo6HULTBA, TPAHCNOPTY,
peKpeauiifiHO-TYPUCTUYHOI AiANbHOCTI TOLWO)

1. Bubepitb popMy aHTPOMOreHHOT AiANbHOCTI,
ana akol byae yKnafeHo nnaH 3axogis.

2. BusHaute OCHOBHI eKosoriyHi npobnemu, AKi
cTBOpIOE LA bopma AifsnbHOCTI.

3. MigbepiTb MeToan, AKI MOXYTb CNPUATK BU-
pilleHHI0 uMx npobnem.

4. Cknagitb nnaH 3axofis i chopmynioite BUCHOBKM.

e3aHMTaHHﬂ Ta 3aBaHHA

1. Cknagitb nepenik Npono3uuin, AKi MOXyTb CNpu-
ATV peanisauii KoHuenuii 36anaHCcoOBaHOro PoO3BUTKY
y BallOMy HaceneHoMy MyHKTi. 2. Yn MOXHa BBakaTu
MacoBe BMPOBAKEHHA eNeKTPpoMobiniB ogHUM 3i cro-
cob6iB peanisauii KOHLeNUii 36afaHCOBaHOrO PO3BUTKY?
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Tema 10. Cranuit po3BUTOK Ta 36anaHCcoBaHe NPUPOAOKOPUCTYBaHHA

§ 107. lUnaxn BnpiweHHA eKoNnoriyHnx npoobnem

0 [NomipkymTe

Lllo Take pauioHanbHe NPUPOAOKOPUCTYBaHHA?
YoMy MOXIMBICTb NOAANbLIOrO iCHYBaHHA JOACTBA
YacTo NOB'A3YIOTb i3 Li€0 KOHUenuiewn?

é 3raganTe

» Exonoria o CTanun po3BUTOK

« MpupopokopncTtyBaHHA « OXOpOHa MpUpPoamn

|_|pVI POOOOXOPOHHE 3aKOHOAAaBCTBO

B VYxkpaiHi cTBOpeHo cucreMy 3aKOHIiB Ta
TIOCTAHOB, Ki 3a0€3MeYyI0Th OXOPOHY ITPUPOAH.
Iep:xaBa Ma€ OXOPOHATH M PEryJIlOBaTU BUKO-
pucraHHsa npupogHux pecypciB. Ha 3akoHomas-
yoMy piBHi 3a00poHEHA HisAJIBHICTH, AKA MOXKE
MIKiUINBO BIIMHYTHW Ha CTAaH I'PYHTiB, MOBIiTpPA,
BOJOMM a00 SHUIIUTH TBAPUH i POCIUH YU I[iH-
Hi mpuponHi 06’eKTH. YKpaiHa TakoK yKJaJja
MiKHapOOHI yroou B raJiy3i OXOpOHU MOBKiJIA.

Hns 30epe:xeHHa GiopisHoMaHITTA cTBOpe-
Hi IpuUpPOmOOXOpPOHHI TepuTopii (3amoBimHUKU,
OPUPOAHI MapKu, 3aKa3HUKU, NaM’ ATKU TPU-
poAu TOIO) Ta 3aTBepAsKeHi HeoOXimHI mepsKas-
Hi gokymenTu. OJHUM i3 TaKMX JOKYMEHTIB €
YepBoHa KHUTA YKpaiHu — ohimifiHmil meperik
BUJiB Ta IIiABUIIB OpraHismiB, AKi mepedyBaoOTh
IiJ 3arpo30i0 3SHUKHEHHS Ha TepuTopii YKpainu.
Tarko:X CTBOpPEHO IIle OAUWH Mepe ik — 3eaeHy
KHUry YKpainu. ¥ HbOMY HaBeIeHO CIIMCOK pia-
KiCHUX i THIOBUX IPUPOJHUX YIrPYIIOBaHb, AKi

mMOoTPeOyIOTh OXOPOHW Ha Tepuropii YKpaium.
Ha xanp, icHye 1 Tak 3BaHUII YOPHUUN CIUCOK
BuziB. Ile mepesik BumiB oprauiamis (mmouumHa-
oun 3 1600 pokry), AKi BuMepJu BiKe B HAII
yac. 3apas [0 I[bOI'0 CIIMCKY 3aHEeCeHO OijibIie
800 Buzis.

MNoTpeba B eKONOTiYHNX 3HAHHAX

®dpasza «HesHaHHA 3aKOHY HE 3BiJILHIOE Bif
BigmoBimanbHOCTI» € 0COOJMBO AKTYAJBLHOIO IIO
BiTHOIIIEHHIO 0 €KOJIOTiUHUX 3HaHb. MoKHaA He
3HATU 3aKOHIiB eKoJorii Ta ocoGJuMBOCTEH B3a-
eMoniii B eKocucTeMax, ajie TOAi cJim O0yTu ro-
TOBUMMU IO CUTYyallil, KoJau Aisd 0e3 ypaxyBaHHs
TAKOr0 3aKOHY CTaHe IIPUUYMHOIO KaTacTpodiu-
HUX HaCJiIKiB.

Hamnpukaan, y cepenuni XX cr. B Pagan-
cbkomy Coio3i mamyBaJia AyMKa, 0 XUKi
OTaxXy 3aBa’kalTh MUCJIUBIAM, SKi MacoBoO
moJiroBaIu Ha auuuHy. Tomy OyJi0O PO3TOPHY-
TO KOMIIAHiIO IIiff racjaoM «¥YOuBalTe XMMKUX
nraxiB». AJie eKOJIOriuHi 3aKOHU MHOJIITHYHOIO
IIOCTAHOBOIO HE BiAMiHUTU. SHUIIIEHHA XUIKUX
OTaxiB CTaJI0 IPUYNHOIO CIIAJIAXY PO3SMHOMKEHHS
TPU3YHIiB, YMCEJbHICTb SKUX BOHM KOHTPOJIIOBA-
au. SIk pesyabTaT — KOJOCaJbHi BTpaTH BPO-
JKaio i HOBa KoMmaHiA mixg raciaom «BepexiTs
XM)KHUX OTaXiB».

He menIn macimTa®bHOIO IIOMHUJIKOIO CTAJIO
i 3aBeseHHA B ABCTpaJilo KaKTyca OMYHINII asa
CTBOPEHHSA JKMBUX OTroposK. Be3 KOHTPOJIIO Uu-
CEeJIbHOCTI IIPUPOTHUMU PEryJaATOPaAMU BHU] CTaB
MacOBO PO3POCTATHUCH i IIEPETBOPHUB MOJIA KpaiHu
Ha KaKTycoBi xamti (man. 107.1). ¥V nmux xamax

Man. 107.1. 3apocTi onyHuii B ABCTpanii Ta IMYNHKN KOMaxu, O KOHTPOSIIOE ii NOWVpPEeHHA
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Tema 10. Crannit po3suTOK Ta 36an1aHCOBaHE MPUPOAOKOPUCTYBAHHA )3 3 S

He MOIJIY IIPOiXaTHu HaBiTh TpaKTopu. Bupimuru
mpobJeMy BAAJIOCS JIWIIEe 3aBe3eHHAM 3 Amepu-
KU IIPUPOAHOTO PETYJIATOPA YMUCEIBHOCTI OIIyH-
mii — MeTeJMKa KaKTycoBOi MoJi. JIMUumHKMN
miel KoMaxm JKUBJATHCSA TKAaHWHAMM OIYHILil
i MOXXYTh KOHTPOJIIOBATH il HMOIITUPEHHA.

EkonoriyHe mmucneHHs

Hna BpaxyBaHHS 3aKOHIB €KOJIOTIi JIIoguHI
B CY4aCHOMY CBiTi cJiji po3BHBaTH CBOE E€KOJIO-
riume mucieHHA. Exosioriume MucieHHS — IIe
po3TJIsAa ABUIN i MOAifi Ta NPUUHATTS PillleHb
3 ypaxyBaHHSAM B3a€MOMiN JIOAWHU i JIOACTBA
3 MPUPOSHUM CEPEeIOBUIIEM.

EKoJsoriude MucjieHHsS TO3BOJISIE PO3YMiTH,
110 BCi OpraHiaMu Ta IIpoIlecy Ha HAaIlli#l maaHeTi
moB’a3aHl MixK co6oro. Bigmosiguo, crae 3posy-
Mijoo moTpeba B MisKHapoAHill cmiBmparli ais
BUPIIIIeHHA eKOJIOTiUHNX IIpobseM, 60 IIOOSUHILL
e 3poOUTH HEMOIKJIUBO.

Exosoriune MuciaeHHS CHPUSE KPUTHUUHO-
MYy CHPUHAHATTIO iH(opmamii. BoHo ctumy.ioe
poOUTH NPAaBUJILHI BUCHOBKHU i IpUHMAaTH afeK-
BaTHi pimeHHsA, IO AO3BOJIAE JIOAUHI 30epira-
TH AK CBOE JKUTTS 1 3J0POB’s, TaK i KUTTS Ta
3I0POB’A IHINUX JIIOAEH.

[NpakTnyHe 3aCTOCYBaHHA

€KOJIorYHOro MUC/IeHHA

CyuacHi 3acobm macoBoi im@opmarii mo-
IaloTh BEJIMKY KiJBKiCcTh BijomocTeit, 30Kpema
M TuUx, IO IIOB’sA3aHi 3 €KOJIOTiYHOI0 IIpob.Je-
MaTuKoio. AJie 1A mojgadva 34e0ijbIIOro cIps-
MOBaHa Ha MOCATHEHHSA MNEeBHOI MeTHM — Hal-
yacrime noaiTuuaHol abo ekonomiunol. ITogaroun
iH(opMaIlito IeBHUM YHMHOM, MOJKHA BILJIMBATU
Ha OPUUHATTA pimreHb. Exojioriune mMuciieHHA
IO3BOJIAE€ KPUTUUYHO CIPUAMATH HaZaHiI Bimo-
MOCTi Ta IpUAMATN TPABUJbHI pilreHHA.

TapHayM OPUKJIAAOM MOMKJINBOCTI 3aCTOCY-
BaHHA €KOJIOTiYHOT'0 MMCJIEHHS € aHaJi3 icTopii
npo Mmidiuny TBapmHy uynakabpy, siKka HiOUTO

KntoyoBa iges

[na BupilleHHA eKoJoriyHMX npobnem YKpaiHu
060B'I3KOBOIO YMOBOIO € AOTPUMMaHHA MPUPOAO-
OXOPOHHOro 3aKOHOAAaBCTBa. Ane OJHOro 3aKo-
HOLABCTBA HedoCTaTHbO. [nA edeKkTUBHOro Bu-
pileHHA Npobnem yKpaiHUAM MOTPibHI xoua 6
MiHiManbHi €KONOriYyHi 3HAaHHA i HaBUYKN €KOoJo-
riYHOro MUCNEHHS.

OyJsa s3aBeseHa B YKpainy 3 Kocra-Piku. 3a Bi-
IToMOCTAMHU 3aco0iB MacoBoi iHdopwmarii, BoHA
JKUBUJIacA KPOB’I0 TBapuwH, Oysa po3mipom i3
cobaky Ta He MaJa Iepcri. IlomanabIiiia mpak-
THKAa IOoKasaJja, 110 BCi ciaigu uynmakabpu Haje-
JKaTh 3BUYAaMHUM XM:KaKaM (HAIIPUKJIAL, PUCI),
a cuifiMaHi eK3eMILTAPY BUABWJINCA cOOaKaMu’
a00 JUCUIAMHU, YPasKeHUMU XBOPOOOIO IIKipH.

OpHak yce Ie MOXKHa OyJao mepenbauu-
™ i 6e3 JjoBJai uymaxabp. Tpeba Oyao TiIbKU
Tpitnku momymatu. Ilo-mepie, quByBaJsio came
BU)KMBAHHA TBApPUHU 3 TPOIIYHOTO Jicy B 3u-
MOBHUX Jiicax YkKpainu. A mo-Ipyre, 3 TOUKHU
30py BaKOHIB eKoJorii, Taka TBapuHa He Ma€
MIaHCIiB HA BUYKWBAHHA. ¥YCi Biomi TBapwHU-
KPOBOCOCH HEBEJMKOrO0 PO3Mipy Tijma € mapa-
3uTaMu, a He XWyKaKkaMu. BOHM He BOMBAIOTH
’KepTBY IIiJi 4ac IOJIOBAHHS. IM Ile He BUTiI-
HO, 00 BOHH 3MOJKYTHb BHKOPHCTATH He OiIb-
me 5 % 1ii macu Tina (e AKIIO BUCMOKYYTH
OiNbIITy YacTUHY KpOBi). A 3BHUUANHHUN XUIKaK
3’icTh He MeHIIle HOJOBUMHM Tija 3400Mui, TOO-
TO HOT0 CHOKMBAHHS XapuoOBOTO pecypcy Oyme
He MeHI Hixk y 10 pasiB 6inbin edpeKTUBHUM,
Hixk y uynakabpu. IIpu croxuBanHi oqHAKOBUX
pecypciB XuyKaKu-KpPOBOCOCHU HEOMiHHO OYAYTh
ImIporpaBaT KOHKYPEHTHY 00pOoTh0y 3BUUAHUM
XUKaKaM i BUMHpAaTH.

@ MpakTyHa poboTa

Po3paxyHOK eKonoriyHux 36muTKiB yepes 3a-

6pyAHEeHHA AOBKINNA, 3HULWEHHA MUCINBCbKNX

BUAIB Ta BUAIB, 3aHEeCEeHUX A0 YepBOHOI KHUrm

YKpaiHn

1. Bnbepitb cutyauito, WOAO AKOI 34iNCHIOBATK-
MeTe PO3PaxyHOoK (3abpyaHeHHA JoBKinnA abo
3HULLEHHA OpraHi3miB).

2. 3annWiTb OCHOBHI MapamMeTpy OLiHIOBaHHA
30UTKIB, 3riAHO 3 AKMMW 3[iMCHIOBaTMETE
PO3paxyHOK.

3. 3miNcHITb po3paxyHOK i 06uncniTb 3aBAaHi
eKOoNorivHi 36UTKN.

4. Chopmynionite BUCHOBKMU.

3anuTaHHA Ta 3aBAaHHA

1. HaBegitb BnacHi nprvknagn BMHWKHEHHA €KOMo-
riyHnx npobnem, NoB’A3aHi 3 HE3HAHHAM 3aKOHIB €KOJo-
rii. 2. CKnagite nepenik i3 gecaTn TBapyH abo POCIUH,
3aHeceHUX A0 YepBOHOI KHUMM YKpaiHW, AKi XMBYTb
y BallOMYy perioHi.
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OcHOBHI nonoXxeHHA Temun «CTannuin po3BUTOK

Ta 36anaHCcoBaHe NPUPOAOKOPUCTYBAHHSA»

[NpnpogokopucTyBaHHA

IIpupogokopucTyBaHHSI — Iie Tajy3b HAYKOBOI i BMPOOHMYOI MifAJBLHOCTI JIIOAWHU, CYKYIIHICTH
ycix 3aco6iB cycninbeTBa 118 BUKOPUCTAHHSA Ta BiTHOBJIEHHA NPUPOLHOTO CEPENOBUIIIA T IIPUPOTHUX
pecypciB OJis PO3BUTKY HPOAYKTHUBHUX CUJI i 3a0e3leUeHHs CIPUATINBUX YMOB IJIS KUTTEXiIIb-
HOCTi JIIOJMHMU.

BVI,E[,I/I npunpoaoOKOPUCTYBaHHA

Mpomucnose CinbcbKorocnogapcbke PekpeauiitHe

XapakTep BUKOPUCTaHHA NPUPOAHUX pecypcCiB

3a xapakTepoM BUKOPUCTAHHA MPUPOAHUX PECYPCiB BUMIIAIOTH:
+ 3eMJIEKOPUCTYBaHHSA

« BOJOKODPMCTYBAaHHS

* JIICOKOPUCTYBaHHS

« BUKOPHCTAHHA MiHepaJbHUX PECYPCiB TOIIO

HeAki 3aKOHV NPUPOJOKOPUCTYBAHHA

Haszga 3akony

3axou Komonepa

3MiHM BHYTPIIIIHBOL
IVHaAMiYHOI piBHOBaru

ITpaBuio
«OXPiMOBOI CBUTH »

3aK0H PO3BUTKY
3a PaXyHOK 30BHIIITHHOT'O
ceperoBUIIIa

3aKoH cuiTbHOI
Iii IprpogHVX YMHHUKIB

3aK0H MaKCUMyMy

3micT 3aK0HY

Vce mos’aA3aH0 3 ycim. Yce MOBUHHO KyAuch giBatucdA. IIpupoga suae Kpaire.
3a Bce JOBOLUTHCA ILIATUTU

3MiHN B OHOMY KOMIIOHEHTi IPHUPOJHOTO CEPEIOBUIIA HEOAMIHHO BUKJINKAIOTh
3MiHU B yCiX iHIIINX KOMIIOHEHTaX

EKo0J0T0-eKOHOMIUHMII IIOTEHIia] eKOCUCTEMU € BeJIMUYMHOIO BiTHOCHO cTadian-
HOM0. SIKIO B ofHOMY MicIli 36i/ILIITUTLCS, TO B iHIIIOMY 3MEHIITUTHCA

Bynb-sika mpupogHa cucTeMa € BiTKpUTOIO i MOXKe iCHyBaTH JIUIIEe B yMOBaX
HaAXOKEeHHSA eHeprii Ta peYOBUHU 3 HABKOJUIITHHOTO CEPeIOBUIIIA.
Buxopgsuu 3 115010, MOKHA CTBEPAKYBATH: a06COMIOTHO 6e3BiAX0He BUPOOHU-
IITBO HEMOJKJINBE, IIPUPOLHI cucTeMHu 3eMJIi iCHYIOTh He TiJIbKHU 3a PAXYHOK
IJIaHETAPHUX, ajle 1 KOCMiYHUX pecypciB

BennunHa Bposkaio 3aJIe;KUTH He BiJ OHOT0, HABITH JIiMiTOBaHOTO, YMHHUKA,
a BiJ CYKYIIHOCTi BCiX YMHHUKIB, AKi AiI0Th OJHOYACHO

Y neBHOMY IPUPOAHOMY KOMILJIEKCi MOKe yTBOpuUTHCS 6iomMaca abo pomrounii
map r'pyHTy He Oiibmiuii, HisK BJIaCTUBUIH 11l cucTeMi, 3a YMOBY MOETHAHHA
ieasTbHUX YMOB

EkonoriuHi npobnemmn

Exosoriuna mpobjeMa — Iie 3MiHa IPHPOTHOTO CEepPedOBHINA, HACIIZKOM SAKOI € IOPYIIeHHS
CTPYKTYPU i ()YHKIIOHYBAaHHA TPUPOAHUX €KOCUCTEM.

Mogin ekonoriyHnx npobnem 3a MacwTabom

JlokanbHi PerioHanbHi o6anbHi
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[no6anbHe noTenniHHA

[Jerpagauia rpyHTis

3abpyaHEHHA BOAOMM

PyHyBaHHA Dediynt
030HOBOTO LWapy yncToi Boamn

mo6anbHi eKonoriyHi npo6nemn

3HUKEHHA BUAOBOIO
6iopi3HOMaHITTA

3abpyAHEHHSA FPYHTIB 3abpyaHEHHA MOBITPA

3HULLEHHSA NiiciB

36iNblUEHHSI YNCENbHOCTI
HACeNeHHA MIaHeTn

[Jerpagauia rpyHTis

EkonoriuHi npo6nemn Ykpaiuun

3HULWEHHSA niciB

®i3nyHi 3a6pyaHeHHA

+ pagioakTuBHE

- cBiTNOBE

* LWyMOBe

* enekTpoMarHiTHe
- Tennose

MaKcuManbHO MoXvBe 36epeXKeHHs

nPUpPoOaHNX eKocnctem

Morana yTunisauia
no6yToBMX BiAXOfiB

3HMXKeHHSA
6iopi3HOMaHITTA

Buan 3a6pyaHeHHA foBKinna

XimiuHi 3a6pyaHeHHsA

- nectuyuaamn .

« BaXKKMMU MeTanamm

+ NMOBEPXHEBO-AKTVBHUMMN PeYo- .
BuHamu ([MAP) .

+ aHTUBIOTUKaMM .

« TOKCMHaMu .

OxopoHa 6iopi3HOMaHITTA

BionoriyHi 3a6pyAaHeHHA

canpoTpodHMMU MiKpO-
opraHiamamm

canpoTpodHUMM rpubamu
napasmTamu

30yAHMKaMN 3aXBOPIOBaHb
afBEHTVIBHUMW BUOAMU POCIIVH

3HWKEHHA PiBHA aHTPOMOreHHOoro

BNAMBY Ha npupoay

OCHOBHi HaNpPAMU OXOPOHM Npupoan B YKpaiHi Ta cBiTi

CTBOpEeHHA 6e3BiaXoaHNX

BUMPOOHMLITB

BToprHHa nepepobka Bigxognis

PauioHanbHe
NPUPOOOKOPUCTYBaHHA
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Cenekuif Ta reHTUKa B YKpaiHi

YcTtaHoBM

IacturyTt oBouiBHMIITBA i 6amTanmHunTBAa HanionaasHol akageMii arpapHux Hayk ¥ KpaiHu

IacturyT 3acuoBauo B 1947 poui. PosramoBanuii y c. Cenexiritine (XapKiBcbKuii patiod, Xap-
KiBcbKa 06J1aCTh).

OcHOBHiI HAIpPAMU AigJIbHOCTi: CTBOPEHHS BUCOKOAKICHMX i CTIHKMX HpPOTHM HMIKiTHUKIB,
xBopo6 i abioTuuHUX aKTOPiB copTiB i ribpuaiB oBoueBUX Ta GallITAHHUX KYJBTYP IJd Bif-
KPUTOrO i 3aKPUTOr0 I'PDYHTY, YAOCKOHAJIEHHS TEXHOJIOTi# IX BUPOIyBaHHA Ta CTBOPEHHA
FeHEeTUYHOI'0 6AHKY OBOUYEBUX i GAINITAHHUX POCJIUH.

HamionansHauii HaykoBui eHTP «IHCTHTYT BUHOTpamapcTBa i BmHOpOOcTBa iM. B. €. Taiposa»

ImcturyT 3acHoBamo B 1905 porri. PoarammoBanuii y emT Taipose (OzecbKa 06J1acTh).

OcHOBHIi HAIPSAMY NisATBHOCTi: CTBOPEHHA BUCOKOAKICHMX COPTiB BUHOTPANY, YAOCKOHAJIEHHA
TeXHOJIOTi# IX BUPOIIyBaHHs, 3a0e3neUeHH BUHOTPAapChbKUX T'OCIONapCTB AKiCHUM mocan-
KOBHM MaTepiajoM, po3po0Ka Ta BAOCKOHAJIEHHS TeXHOJOri BHHOPOOCTBA.

Iacturyr ogiitanx KyasTyp HanionansHoi akagemii arpapHux Hayk Y KpaiHu
ImcTuryr 3acuoBamo B 1977 pomi. PosramoBauuit y c. Counaune (3amopisbkuit paiion, 3amo-
pisbKa 06JiacTsh).

OcCHOBHI HAIPAMY AisIJIbHOCTi: CTBOPEHHS HOBUX COPTIiB OJIMHUX KYJAbTYP (COHAITHUKA, PUIK-
HU, €Ol TOII[0), pO3POOKa Ta BAOCKOHAJIEHHA TEXHOJIOTI1 iX BUPOIITyBaHHS, 3aXUCT OJIIHHUX KYJIb-
TYp BiJl 3aXBOpPIOBaHb Ta IMIKiTHNKIB, YIOCKOHAJIEHH IPUHOMiB HACIHHUIITBA OJIITHUX KYJIBTYD.

Incturyt kapromaapcersa HamionaapHol akageMil arpapHux HayK Y KpaiHu

ImcturyT 3acuoBamo B 1933 pori. Posramosaunit y cmt Hewmimaese (BopogsHcbKuil paiioH,
KuiBchka 0671acTh).

OcHOBHi HaIpPAMU IiAJBHOCTi: CTBOPEHHA BUCOKOSKICHMX COPTiB KapTOILIi, YAOCKOHAJNEHHA
TeXHOJIOTi# X BUPOIyBaHHA, HACIHHUIITBO, 03JJOPOBJIEHHSA Ta IPUCKOPEHE BUPOITYBaHHSA 110~
CaJJKOBOT'0 MaTepiaiy, AiarHOCTHKA ypasKeHHA ITaTOreHaMMU.

IHCTUTYT KOpMIiB Ta cimbcbkoro rocmomapcersa Iominms

HamionansHoi akageMii arpapHuX HayK Y KpaiHu
ImcTuryT 3acHoBamo B 1973 porri. Posramopauuii y M. Binauiia.
OcHOBHi HaNIPAMY AiAJBLHOCTi: CTBOPEHHS HOBUX COPTiB i riOpuAiB KOPMOBUX, 3¢pHOO0OOBUX Ta
iHIIUX KYJIBTYDP, PO3POOKAa Ta BAOCKOHAJIEHHS TeXHOJOTII IX BUPOII[YBAaHHA, 3aXUCT KOPMOBUX

KYJIBTYD BijJl 3aXBOPIOBAHHA Ta MIKiTHUKIB, yIOCKOHAJIEHHA IPUHOMiB HACIHHUIITBA KOPMOBUX,
3epHOO000BUX Ta iHIINUX KYJIBTYP.

Cenekniitno-reneTnaHui iHCTUTYT « HanioHaJspbHUI IEHTP HACiHHE3HABCTBA Ta COPTOBUBUYEHHA»
HamionamsHoi akagemii arpapHuX HayK Y KpaiHu

ImcTuryT 3acHoBano y M. Ogeci 1912 p. OcHOBHI HAIpAMHU AiAJSBHOCTI: JOCTIAMKEeHHA aKTyaJb-
HUX MMUTAHb CeJEeKI[il Ta HaCiHHUIITBA CiIBChKOTOCHOAAPCHKUX KYJIbTYD, BUBEJEHHS HOBUX
COPTiB i rUOPUAIB MITeHUIIi, AUMEHIO, COHAIIIHNKA, PAICy, COi, HYTYy, TOPOXY, COPTO Ta iHIITHX
KYJBTYP.

Iacturyt pocauaaunTsa im. B. . IOp’eea HAAH

ImcTuryT 3acHoBaHO y M. XapKoBi 1908 p. OcHOBHI HATPAMKY AiAJIBHOCTI: JOCTiMKEeHHA aKTy-
aJbHUX MUTAHb CeJIEKIli] Ta HACIHHUIITBA CiIbCHKOTOCIIOAAPCHKUX KYJIbTYD, BUBEIEHHS HOBUX
COpTiBiriOpuAiB COHAITHUKA, IIIIIEHUITi, SUMEHI0, TOPOXY Ta iHImuX KyasTyp. Ha 6asi incturyty
cTtBopeHo HamioHanbHUI IIEHTP TeHETUUYHUX pecypciB pocauH YKpaiau. B inctutyTi nmpaiioe
15 mokrTopiB Ta 60 KaEgUIATIB HAYK.
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HaykoBui
AnerxceeBa Onena Cemenisua (1926—2006)

BupaTtHa ykpaincbka BueHa. J[JOKTOPKA CiIBCHKOTOCIIONAPCHKUX HAYK, IPodecopka. 3aciyxe-
Ha JiTuKa HayKU i TexHiKM YKpainu. Haropom:xena opgenom Tpynosoro Yepronoro IIpamopa
Ta meganamu. IIpaifoBasia B raynysi cenekiiii rpeuku. CTBOpuJIa CBiTOBY KOJIEKIIiI0 reHO(pOHIY
rpeuku B YKpaini. € 3acCHOBHMKOM HAayKOBOI IITKOJIX BUEHUX i3 CcesIeKIlil, HaCiHHUIITBA Ta TeX-
HoJorii BuporryBanuda rpeukn. 3a yuacti O. C. AnekceeBoi 3acHoBaHo0 TepHOTiIbChKY HAYKOBO-
BUPOOHUYY cucTeMy «I'peuka», BUBeIeHO I mepeiaHO Ha coproBunpobyBanHA 30 COPTiB rpeyKy,
12 iz akux paiioHoBaHO. ABTOpPKa nmoHaa 350 HAYKOBUX IIpallb.

Bopmonoc Mapisa I'puropisuaa (1907—1997)

BuparHa ykpaincbka BueHa. Kanaugarka 6iosorivHux HayK, cTapiiia HayKoBa CIiBpOOiTHUILA.
IIpamoBasa B raysi cenekirii mykposoro 6ypska. Beaukoro sacayroio M. I'. Bopaosoc € cTBO-
pPeHHsS HOBOI (GOPMU POCIHMHN — OJHOHACIHHEBOTO IIYKPOBOTro Oyp#Aka. IIix wac mosiTuuHOoro
mepecigyBaHHs reHeTuku B Pagsucbkomy Corosi Ha KibKa poKiB OyJia BiIcTopoHeHa Bix po-
6oru. ABTop moHay 20 HAYKOBUX IIpallb.

I'epurenson Cepriit Muxaitrosuu (1906—1998)

Bigomuit yuenwnii, 1oKTop Oiosioriunux HayK, mpodecop, akagemik HAH Ykpaiuu, I'epoii Co-
miamictruunoi Ilparmi. ITpamioBaB y ranysi reHeTUKH.

IIpoBoauB mociaimkeHHA XiMiuHOTO MyTareHesy, MoOiJIbHUX TeHETUUYHUX €JIEMEeHTiB, 3BOPOT-
HOI TpaHCKpHUMIii. AKTHBHO IpaIllOBaB y rajqy3i MomyadaniiiHol Ta MOJeKyJIAPHOI reHeTUKH.
HocaigxyBaB MeXaHi3MU CIIaAKOBOI MiHJIMBOCTI Y IPUPOSHUX TOMYJIAIIAX.

Pemecao Bacuas Mukoaaitosuu (1907—1983)

Buparauii ykpaincbkuit yuenuii. JJoKTOp ciIbChbKOTOCIIOapChKUX HAYK, aKageMik. IIpaioBaB
y rauayai cesekiii nmenuii. BeJnkoio 3acayroio BU€HOTO € po3poOKa Ta BIPOBAAKEHHS B ce-
JIEKI[IHHY IPAKTUKY METOAY OTPUMAaHHA BICOKOBPOKANHNX COPTiB 03MMOI IIITeHUIIi 3a TigBuU-
IIeHOI0 CTifiKiCTIO 10 eKcTpeMalbHEuX yMOB. CTBopuB i pationyBas 20 cOpTiB 03UMOI IIIIEHUIT,
y Tomy uncii Bigomuii copt « MuporiBcska-808». ABrop mornas 200 HAYKOBUX IIpaIlh.

Cenuenko I'puropiit IeanoBuu (1917—2006)

Bunarauii ykpaincbkui yueHu#. [JOKTOP CiIbCHBKOTOCTIONapPChKUX HAYK, Tpodecop. IIpaioBas
y raaysi cexekii konomensb y I'myxiBecbromy HII ny6’ssuux KyasTyp. CTBOpUB i paiionyBaB
10 copriB KoHOme b. ITim 10r0 KepiBHUIITBOM yImepiiie y cBiTi 6yI0 BuUBeIeHO COPTH KOHOILIL
3 HUBBKUM YMiCTOM HAPKOTUUYHUX CIIOJYK.

Cumupenko Jlesxko Ilnmaronosuu (1855—1920)

BugatHuit yKpaiHncbKui yueHnil, SKUHA HpaIlioBaB y raaysi momoJorii. YaeH-KOpecIoOHIeHT
Beabrificbkoro ToBapucTBa CafiBHUKIB, MOUecHUH ujieH PpaHI[y3bKOT0 HAI[i0OHAJIBLHOTO ITOMO-
JIOTiYHOTO ToBapucTBa. ABTOp BuganHs «IlomoJsorisa» y Tpbox TOMax.

AximaTusyBaB i BUBiB HOBi cOpTHU MIOIOBUX AepeB. ABTOp Bimomoro copty s6ayHi « Pener Cu-
MUPeHKOo» . CTBOPUB OAUH 3 HAMOiIbITNX ¥ €BPOIIi IOMOJIOTiYHUX PO3CATHUKIB, AKMUI BKJIIOUAB
900 coprTiB s16yHB, 889 copTiB rpy1r, 350 copTiB BUIITHI ¥ YepeIlrHi Ta iHIIli BUAY IIJIOTOBUX IePEB.

IOp’e Bacuas AxoBuu (1879—-1962)

Bunatauit ykpaincbkuit yueHuii. IJoOKTOp CiIbCBKOTOCIMOAAPCHKMX HAYK, aKaJeMiK.
3aiiMaBca MIUTAaHHAMU METOAMKMY I opraHisarii cesekIii, copTroBunpoOyBaHHA i HaciHHU-
IITBA CiILCHKOTOCIIONAPCLKUX KYJIbTYP. BUBiB 6araTo copTiB 03uMMOi i spoi mIneHuIti, mpoca,
KyKypyZasu Toimro. ABrop maiixke 100 HaykoBUX mMyOTiKaIiii.

>
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BupaaTHi XiHKu®, AKi npauytoloTb (npautoBanu) y ranysi 6ionorii

Apnoasg Ppencic (Hap. 1956)
Bigoma amepukanchka BueHa. Jlaypeatka HobemiBebkoi mpemii 2018 poky B ramysi ximii (pa-
3oMm i3 [I»x. CmiTom Ta I'. BinTepom) 3a mociimkeHHs eBoamoillii pepmentis. IIpodecopka Ta
IUpeKTOpKa IeHTPy Oioimxkenepii Kamidopriiicekoro TrexHosoriunoro incruryty. IIpaitoe B
raJrysi 6ioximii Ta ximiunol TexHOJIOrI. PO3po0uiia MeTOAM MOIEKYIAPHOI KePOBAHOI €BOJIIOI[il
depMeHTIB.

Bak Jlinga (map. 1947)

Bimoma amepukaHchbKa BueHa. Jlaypeatka HoberiBebkoi mpemii 2004 poky B ranysi ¢isiosorii ta
menununu (pasom i3 P. Ekcesiem) 3a mocaiiKeHH HIOXOBUX PEIEIITOPiB Ta opraHisarii cucremu
oprauiB HIoXY. [Ipodecopka, unrenkuna Hamionansuoi akagemii Hayk CIIIA. Bora poapobuia
METOJUKY, 32 LOIIOMOTI'0I0 K01 BIAJIOCA BCTAHOBUTH, 110 HIOXOBA CUCTEMA BUKOPUCTOBYE KOM-
6iHATOPHY CUCTEMY KOAYBAHHSA 3aIaxiB.

Bappe-Cinycci ®pancyaza (aap. 1947)
Bimoma dpanmnysska BueHa. Jlaypearka HoGemriBebkoi nmpemii 2008 pory B raaysi disiosnorii
Ta megunuau (pasom 3 JI. MouTaube Ta I'. myp 'ayseHom) 3a BUBUEHHA IIamijioMaBipycy, Io
BUKJHNKAE paK IMUHAKN MaTKu. BoHa 6paja y4acTh TaKOK Yy BiZKpuTTi Bipycy imyHomedimury
noguuu. [Ipaifoe B ramyasi BipycoJorii.

Baex6epu Exizater (Hap. 1948)

Bimoma aBcTpastiiicbKka Ta aMeprKaHChbKA BueHa, nuToreHeTukuusa. Jlaypearka HobGemiBebKoil
mpemii 2009 poky B ramysi disiosnorii ra meguniuau (pasom i3 K. I'peiigep Ta k. IllocTakom)
3a BIIKPUTTSA MeXaHiZMy 3aXUCTy XPOMOCOM TeJioMepaMu Ta (hbepMEeHTOM TeJIoMepas3oi. Pazom
3 K. I'peiinep Bigkpuia pepment Tesomepasy (1985 p.).

T'peiinep Kepoa (Hap. 1961)
Bigoma amepukaHcbKa BueHa. Jlaypearka HobeniBcbkoi mpemii 2009 pory B ranysi ¢isiomorii
ta megununu (pasom 3 E. Biex6epu Tta I:x. IllocrakoM) 3a BiIKPUTTS MeXaHiZMy 3aXHUCTY
XPOMOCOM TeJIoMepaMu Ta (pepMeHTOM TesjoMmepasoio. Pazom 3 E. BiexbepH Bigkpuiaa pepMeHT
tesoMepasa (1985 p.). Ilpairioe B ranysi MmoJeKyasapHOi 6Giosorii.

Enaiion I'eprpyna Bean (1918—1999)

Bimoma amepukaHcbKa BueHa. Jlaypeatka HobeniBcbkoi mpemii 1988 poky B raaysi ¢gisiomorii
Ta MmegunuHY (pasom i3 [Ix. Biaexom ta [[»k. XiTuiHrcoM) 3a BiAKPUTTA BAXKJIUBUX IPUHITUIIIB
MeInKaMeHTOo3HOoi Tepamii. Hero 6y po3po6iieHi auTUBipycHi, aHTUIeiKeMiuHi, iMyHOCyIIpe-
copHi Ta inmri npemapartu. IlpamioBasa B ramysi 6ioximii Ta papmarosorii.

3arypcbka-ApxumoBud Kipa IBanigua (1902—1991)

BupatHa ykpaiHchbKa BueHa. IIpaioBajsia B rajysi cesekiii 6ypsakiB, KapTomwii, ToMaTiB.
3 1943 poky *xkuia B emirpaiii. IIpamoBana B ABctpii, Himeuunsni, Icnanii, CIITA. Bysa cmis-
pobiTHuKOM BpyKIiHCbKOTO 60TaHiYHOTO camy.

HMonar Axa (zap. 1939)
Buparna ispainbcrka Buena. Jlaypearka HobGesiBeskoi mpemii 2009 pory B ramysi ximii (pazom
i3 T. Creiiniem Ta B. Pamakpinraanom) 3a focrifkeHHsa cTPpyKTypu Ta QyHKIIT pudocom. Bona
MePIIIoI0 3aCTOCYBaJIa HU3bKOTEMIIEPATyPHY 6iTK0BY KpucTrasorpadito. [locaifKye BILIUB aHTU-
6ioTukis Ha pubocomy. IIpaiioe B raysysi kpucrausorpadii.

Kopi I'epri Tepesa (1896—1957)
BuparHa amepukaHchbKa BUueHa, 6ioximMmikuua. JJaypearka HoberiBebkoi mpemii 1947 poky B ra-
ay3i @isiosorii Ta megunuaM (pasom 3i cBoim uwosoBikoMm K. Kopi Ta B. Ycaem) 3a BigkpurTa

KaTaJiTUUYHOTO IIePeTBOPeHH A IIiKkoreHy. Ha uecTs moapy:x:xs Kopi 0yJo HazBamo muk Kopi —
MeTaboiuHUH UK, Y AKOMY TJIFOK03a B CKeJIETHUX M’ S3aX ITePEeTBOPIOETHCS HA JIAKTAT.
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JeBi-MonTtaasunni Pura (1909—-2012)

Bigoma irasificbka BueHa, meiipobiosoruns. Jlaypearka HoGesiBcbkoi mpemii 1986 pory B
rasysi ¢isiosorii ra megumuuau (pasom iz C. Koenom) 3a BigKpuTTs GaKTOPiB POCTY KJIITHH.
3acHyBaJja QoHI, AKUI HagaBaB JomoMory appuxkaHcbKkuM Kinkam. 3 2001 pory 6yJia mouec-
HuM ceHaTopoM Itanificbkoi Pecriyomiku. ocaigkyBasia mpolecu 3pocTaHHA Ta AudepeHIiiamii
HEPBOBUX KJIITHH.

Maxk-Kaiatox Bapo6apa (1902—1992)

Bimoma amepukaHChbKa BUeHA, IIUTOreHETUKUHS. JIlaypeaTka HobGenmiBeskoi mpemii 1983 poky B ra-
Jy3i isiosorii Ta MeguITMHY 3a BITKPUTTA MOOLILHIX TreHeTUUYHUX esieMeHnTiB. [IpariioBasia B raay-
3i FeHETUYHUX JOCIiIKeHb KYKYypyA3u. CKiiajia mepliry reHeTUUHY KapTy Ii€l pocauHu, 3’ AcyBasa
POJIb LIEHTPOMED i TeJoMep XPOMOCOM, po3pobuia MeTo[ Bidyasrisarii XxpoMocoM KYKYpyZA3H.

Mapryic Jliau (1938—2011)
Bigoma amepukanchbka BueHa. IIpodecopka MaccauyceTchbKOro yHiBepcutery. ABTOpPKAa Ta IIpo-

IaraugrCcTKa Teopil eHgocuMOiOTUYHOI0 TOXOMKEeHHA eyKapioTiB Ta ixHix opramesn. € ogHiero
3 aBTOpiB Ha3BU TakcoHY EykapioTu. TpuBanuii yac saiimajacs MOCJiIKEeHHAM BOJOPOCTEH.

Mepian Mapia Cu6inna (1647—-1717)

BugarHa HiMenbKa XYTOMKHHUISA i HaTypaicTka. ABTOPKA BeJMKOI KiJbKOCTi imrocTpariiit
i KiTBPKOX KHUT, IPUCBAYEHUX KBiTaM, KOMaxaM Ta TPOHmiyHMM TBapuHaM. PaszoMm i3 JOHBKOIO
saiicamia mogoposk y CypuHam i 3i6pasia HalGiJbITY Ha TOH 4ac €HTOMOJIOTIYHY KOJIEKI[iio
3 [TiBgenHol AMepuKH.

Mo3sep Maiiopun (Hap. 1963)

Bimoma mHopsesnpka Buena. Jlaypeatrka HoGesiBcskol nmpemii 2014 poky B rasysi ¢isiosorii Ta
mepunuau (pasom i3 I:x. O’Kidom ta E. Mosepom) 3a BiIKPUTTA KJIITUH MO3KY, IO Bifmo-
BiIafOTh 3a CUCTEMY Opi€HTAlliil JIOAUHYU Yy IPOCTOPi. 3aCHOBHUIA Ta AMPEKTOPKa IHCTUTYTY
cucreMuoi HeBpoJiorii Kasii Ta 1ieHTpy HeBpoJoriuHnx o6cTekedb HOopBe3bKOro yHiBepcuTeTy
OpUPONHUX i TeXHiuHMX HayK. [Ipalffoe y ramysi Heiipodisiosorii Ta mcuxoJsorii.

Hrocaaii-®Poasxapa Kpicriana (map. 1942)

Bigoma mimenpka Buena. Jlaypearxa HoGesiBebkoi npemii 1995 pory B raaysi ¢isiosorii Ta
menunuan (pasoMm 3 E. JIpoicom Ta E. Bimaycem) 3a BIiTKPUTTA, IO CTOCYIOTHCS T'€HETUIHOTO
KOHTPOJIIO HA PaHHIX cTafiax eMOpioHaJbHOTO PO3BUTKY. IIpodecopka Ta supekTopka [HCTH-
TyTy 6iosorii possuTKy B ckJani TosapuctBa Makca ILinanka.

Crisenc Herri (1861-1912)

Bigoma amepurkancbka BueHna. IlpamrosaJjia B raaysi reaeTuxu Ta 3ooJiorii. Ilepioro 3’sscysaua
3aJsieskHicTh crarti Big Habopy xpomocom (1905 p.). Bona BusBuia X- ta Y-xpomocomu B 60-
POIIHSHOrO XpyIljaKka Ta HU3KM iHINMNX KOMax i gifInia BUCHOBKY, II[0 caMe Habip craTeBUX
XPOMOCOM BU3HAYAE CTATH KOMAaXM.

Ty HOro (map. 1930)
Bigoma xuraiicbka BueHa. Jlaypearxa HobGeniBeskoi mpemii 2015 pory B ramysi ¢isiosorii Ta
menunuau (pasom iz B. Kemnbeamrom ra C. OMypoio) 3a BiZKPUTTS, 1[0 CTOCYIOTHCA JiKYBAHHSA
masapii. ITpairfoe y ramysi ximii ta papmartii. Jliku, axi 6yau po3po0ienHi rpymoro min ii kepis-
HUIITBOM, II[OPiYHO PATYIOTH IPUOJIU3HO 2 MJIH JKUTTIB.

Anoy Posanin Cacmin (1921-2011)

BunmatHa amepuKaHchbKa BUueHa, 0iodisukuuda. Jlaypearka HoGeniBecbKoi mpemii 1977 pory B ra-
ay3i disiosorii Ta megunmaM (pasom 3 E. IlTanai ta P. INifimenom) 3a po3BUTOK pagioiMyHHUX
MeTOZiB BU3HAUEHHSA NMENTUIHUX TOPMOHIB. Ileil MeTox KO3BOIAB BUBHAUUTHU BMIiCT PEUOBUH
Y KPOBi HaBiTh y Ay:Ke HU3BKUX KOHIeHTpaliax. Ha uects f. Cacmim OyJsio HasBaHo OOUH i3
acrepoinis, Bizkpuruii 1982 poxy.

>
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Y3aranbHiIoo4i 3aBgaHHA 3a TemaMu AnA iHAMBIAYanbHOI 1 FTPYNoBoi po6oTu

3aBAaHHA oo TeMun «AganTauin»

3aBmaHHA AJas iHIMBiAyaJdbHOI PoOoOTH

1. IIpoamanisyiiTe MexaHisMU mepemavi CUTHATY
B KJiTMHY Ta (OPMYBaHHA KJIITUHHOI Bif-
moBifi.

2. O6rpyHTYyiiTe 3B’ 30K OYIOBU CEHCOPHUX CHC-
TeM 3 ixHiMEH QyHKIigME.

3. O1mi"iTh 3B’A3KHU MiK 0COOJMBOCTAME OYIOBU
IJIOAIB 1 cmocobamMu iX IIOMIMPEHHS.

4. TlosdcHiTh Ha UPUKJIAZAX B3aJEKHICTD MiK
SKUTTERIATBHICTIO OpPraHisMy i HampaMKOM
fioro mirparii.

5. ITosicHITHL MOMKJIMBI HacJIiAKM BTpaTu KJiTH-
HaMU iMyHHOI CHUCTeMU 3IAaTHOCTi 70 amebo-
iTHOTO PYyXY.

3aBgaHHA AJA PoOOTH B rpymax

6. IIpoamanisyiiTe sajleKHICTh TUOY PYXy Bin
cepemoBUINA iCHYBaHHSA OpPradisMy IJd pis-
HUX CEPeOBUII i Pi3HUX TUIIB PyXYy.

7. IlopiBHaAliTe MexaHi3MuU peryadAnii ekcupecii
TeHiB y OpOKapioTiB Ta eykapioris.

8. BusnauTe MexaHizMu (GOpMyBaHHSA eKCTpe-
HUX i JOBrOTpHMBAJIHUX aJalTallili IJd opra-
Hi3MiB i3 piBHUX cepemOBUII] iCHYBaHHHA.

TeMu IPOEKTiB

1. HocrmimKxeHHS 3B’ A3KY MisK UMCEIBHICTIO 00~
MAITHeHUX TBAapWH i PO3BUTKOM JIOACTBA.

2. Pict pociuH B yMOBax HEBaroMocCTi.

3. CTBOpeHHA MOJeJi eyKapioTUUYHOTO AKIYTHU-
Ka (Bifikm).

4. PopmyBaHHA IEPBUHHOI i BTOPUHHOI iMyHHOI
BiATIOBii HA MPOHMKHEHHS AHTUTEHiB.

5. Perynamia xapuoBoi IOBeIiHKU B JIIOAUHU
i TBapuH.

6. BukopucrarmHa (GhiTOTOPMOHIB JJisT YKOPiHEH-
HSA KUBIIIB, IPUCKOPEHHA TO3PiBaHHS ILJIOIiB
Ta B AKOCTi repOirumis.

7. HocaimxenHs moboBux GiopuUTMiB.

8. IlomanyBaHHS TOJOPOKi B cyOeKcTpeMasbHi
yMOBHU (AKYHIJIi, IIycTesno, APKTUKY, IIin-
IOM y BUCOKOTIp’sl, 3aHYypeHHS Ha IJIMOUHY).

9. IlpoexTyBaHHA npolecy OPMyBaHHA afamnTa-
Iiff y TBApWH IO JKUTTA Ha CyOeKCTpeMaJib-
HUX TJINOWHAaX.

3aBaaHHA oo Temu «bionoriyHi ocHoBM
300POBOr0 CNOCOBY XKUTTA»
3aBgaHHA AJaA iHTUBiTyaapHOI PoO6OTH
1. IoscHuiTs npuHIUNY PYHKI[IOHYBaHHS iMyH-
HOI cucreMu JIOOVNHN.
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2. O6rpyuryiiTe HeOe3MeKy IITYYHOTO IIepepu-
BaHHA BariTHOCTI.

3. 3anponoHyiiTe MOACHEHHS NMPUYUH BUHUK-
HEeHHA aJjieprifi Ta imyHOomedimuTiB.

4. IIpeseHTyliTe NPUHIUINA CYYACHUX METOMiB
JiarHOCTUKM iH(peKIiNHUX Ta iHBa3iiHuUX 3a-
XBODPIOBaHb.

5. CporuosyiiTe MOMKJINBI HACTIAKY BIKUBAHHSA
XapuoBUX A00ABOK, ImpPo0ioTuMKiB, aHaboJriu-
HUX CTepOifiB.

3aBgaHHA A POoOOTH B Tpymax

6. IIpoanasisyiiTe Ta cuiBcTaBTEe HAYKOBY i IICEB-
JIOHAYKOBY iH(popMaIlifo IIpo BIJINB Pi3HUX
dakKTOpiB Ha 3MOPOB’S, IPO 3axomu IIpodi-
JAKTUKY Ta JiKyBaHHSA IIEBHUX 3aXBOPIOBaHb.

7. 3’AcyliTe BIJIUB pisHUX (aKTOpiB (coIiiaab-
HUX, €eKOJIOTIYHUX, CHaJKOBMUX) Ha 3MOPOB’A
HaceJeHHS y BaIllOMY PerioHi.

8. IlpoamasisyiiTe 3B A3KU MiK (ismuHuM Ha-
BaHTA’KEHHAM, [Ai€TaMM, BKHUBAHHAM Hap-
KOTHUYHUX PEYOBUH, AJKOTOJIO i OedIKmX
JiKapCchbKUX IpemnapaTriB, TIOTIOHOHAJIHHAM
i cramom 3m0pPOB’4.

Temu mpoexris

1. BuBuenna moiH(GOPMOBAHOCTI HaceJeHHSA
II[OZI0 30POBOr0 CIOCO0Y KUTTs (COIiaJbHO
opieHTOBaHE MOCJIiIKeHH).

2. BuBueHHA TeHJAEHIIilI y BUOOPi HPOAYKTIiB
XapuyBaHHA HacCeJIeHHSa YKpaiHu, aHajiis ix
IPUYUH i HacaiAkiB (comiambHO-eKOHOMIiUHE
Ta BAJIEOJOTiYHO-OPi€eHTOBaHE HOCJIiIKeHHT).

3. BusHaueHHA eKOHOMiuHOTO e(eKTy Bin 3a-
xBoploBauHsa 'PBI goguuu ajsa camoi Jogu-
HY i migmpueMcTBa, Ha AKOMY BOHA IIPAITIOE.

4. CTBOpEeHHs METOAUYHOI'O IIOCIOHUKA 3 IpaBU-
JlaM¥1 HaJaHHSA IIePIoi JOIIOMOTH Y BUIAIKaX
MOIITKO/I?KeHb OIOPHO-PYXOBOI CHUCTEMH.

3aBAaHHA fo Temu «Cenekuis
Ta 6ioTexHonoriax»

3aBmaHHA OJA iHIMBigZyaJabHOI po0oOTH

1. ITopiBHANTE MeTOAU CeJIEKIIil POC/INH, TBAPUH
i Mikpoopramismis.

2. IodAcHiITh BUKOPUCTAHHS 3aKOHOMipHOCTEN
FeHeTUKHN Yy MPAKTHUIIl CiJIbChKOI'0 I'OCIIOAAP-
cTBa, MiKpobioJsioriunoMmy cuHTe3i, 6ioTexHO-
JIorii.

3. CxapaKTepusyiTe MOKJIMBOCTI Cy4acHOi 0io-
TeXHOJIOTi].

4. OmiHiTh MOpPaJbHO-€THUUYHI ACHEeKTH KJOHY-
BaHHA.



5. CknamiTe mepesik NIPOAYKTIB, Omep:KaHUX
Y Pes3yJbTaTi KUTTENiAJIbHOCTI IeHEeTHUYHO
moandiKOBaHMX OPraHi3MiB.

3aBamaHHA AJs PoOOTH B rpymax

6. O1iHiTh HepCHeKTUBU CTBOPEHHS I'eHEeTHUYHO
Moau(pikoBaHMX OpraHisaMiB i Hacaigkm ix
VIPOBa)KeHHA Ha MPUKJAAL PisSHUX TPy
opraHiamis.

7. BusnauTe HaABHiCTL JTOMIHAHTHUX i pelle-
CUBHUX O3HAK y KYJbTYPHUX POCJHH Ta J0-
MalllHiX TBapWH.

Temu mpoexTin

1. BusHaueHHs eKOHOMiuHOro e()eKTy Binm yBe-
IeHHSA HOBUX COPTiB POCJIMH Y PerioHi Impo-
JKMBaHHA.

2. IcTopia smimm BpoKalHOCTI OfHiEl 3 KyJIb-
TYPHUX POCJHUH y CBOEMY PerioHi.

3. Bugarui BueHi-ceJeKITioHEpU CBOTO perioHy.

4. BuaByieHHsS TOMiHAHTHUX i PEIleCUBHUX O3HAK
Y KYJABTYPHUX POCJHUH Ta AOMAIITHiX TBapWUH.

3aBaaHHA oo temun «Ekonoria»

3aBmaHHA IJA iHIMBiZyaJabHOI PoOOTH

1. OmiHiTH, pPoOsb KMBOI PEYOBMHU B CYyYacCHIiH
6iocdepi.

2. IloscHiTh HeoOXimHicTh 30epe:xeHHs 0io-
JIOTIiYHOTO Pi3HOMAHITTA.

3. CmporHosyiiTe HACHIKN BIJINBY OisJILHOCTI
JIIOAWHYI Ha MOMYyJdaIii, 6i01eH031u Ta eKOoCuC-
TeMHU CBOTO PETioHYy.

4. TTosAcHiITH MpPaBUJIO 000B’ A3KOBOr0 3aII0OBHEH-
HA €KOJIOTiUHOI HiIri Ta OPUHIUI KOHKY-
PEHTHOTO BUKJIIOUEHHS.

5. O6rpyuTryiiTe HeoOXiAHICTDL ypaXyBaHHs €KO-
JIOTIYHUX 3aKOHiB IpU IJIAHYBaHHI BJIAaCHOL
JisIIBHOCTI.

3aBgaHHA JJd pPoOOTH B rpymax

6. Ha KOHKpeTHHMX OpUKJAaJax IIOKaXKiTh eKO-
JoriuHi crparerii momyaAImii pisHUX BUIIB
opraHiamis.

7. OuiHiTh HePBMHHY Ta BTOPUHHY IIPOAYKIIiIO
KiJIbKOX pidHMX 0iOIeHO3iB CBOTO perioHy.

Temu mpoexTin
1. 3acTocyBaHHSA €KOJIOTIYHMX 3aKOHIB mig uac
IJIaHYBaHHA BJIACHOI AiAJIBHOCTI.
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2. IIporHO3yBaHHA HACJHiJKiB BHUKHEHHSA BUIIB
Ta MOSABU BHUAiB-BCEJIEHIIIB y 6iolleH03i cBOro
periony.

3. Busnauennsa mapaMmeTpiB momyJaIii BuOpa-
HOT'O BUAY OpPTaHi3MiB.

4. Ominka MaciuTabiB eKOJIOTiYHHX mIpobJieM
CBOT'O perioHy.

3aBgaHHA oo Temn «CTanuim po3BUTOK
Ta 36anaHCcOBaHe NPUPOAOKOPUCTYBAHHA»

3aBmaHHA A8 iHIMBiAyaJ bHOI Po0oOTH

1. ITosACHITH OCHOBHIi HPUHIIUNON ITOBOMKEHHS
3 BigxomaMu BHPOOHHUIITBA Ta CIOKMBAHHSI.

2. BcTaHOBiTh IPUUMHHO-HACTITKOBUI 3B’ A30K
MiK ABUINAMU KUBOI IIPUPOAU, IIOKAZHUKA-
MU SAKOCTi JAOBKIJUIA Ta TOCIOMapCHhKOIO [Ii-
AJBHICTIO JIOLUHU.

3. CuporHosyiiTe HeraTHBHI HACHiAKMU OIHOTO
3 BUAIB 3a0pyAHEHHs OOBKiJJIS Ha 3I0POB’dA
JIIOOUHU.

4. TlosAcHIT, TPUHIUNMN YIPABIiHHS IPUPOI-
HUMU cucTeMaMu (CaMOBPSIYBAHHSA, IITYYHE
YIpaBJIiHHA).

5. OOGI'pyHTYHTe IIepeBaru «M’ AKOr0» YIIPaBJIiH-
HA OPUPOSHUMU CHCTEeMaMM Ta eKoJIorisarrii
pisHUX (POPM AHTPOUOTEHHOI AisIIBHOCTI.

3aBgaHHA AJA PoOOTH B rpymax

6. IIpoananisyiiTe BOJUB PisHUX (paKTOpPiB mo-
BK1JIJIA i TOKa3HUKIB 0r0 IKOCTi Ha 3J0pOB’ A
Ta 0e3IeKy JIOAMHU.

7. Ha KinbKOX KOHKPETHUX IIPUKJIAZAX II0SC-
HITH IPUHIUIN 30aJIaHCOBAHOTO IIPUPOIOKO-
PUCTYBaHHS Ta CTAJIOTO PO3BUTKY.

TemMu mpoexTiB

1. IInanyBaHHSA BJIACHOI AifAJIBHOCTI 3 JOTPUMAH-
HAM OPUHINNOIB 30aJIaHCOBAHOTO IIPUPOIOKO-
pUCTyBaHHS Ta e€KoJiorisallili aHTPOIIOTeHHOI
IisIJIBHOCTI.

2. CTBOpeHHsI TPUPOJAOOXOPOHHOTO TIPOEKTY
Y CBOEMY peETioHi.

3. IIporHo3yBaHHsa HACHiIKiB BIJIUBY OJHOTO
3 BUAIB 3a0pyAHEHb y CBOEMY peTrioHi Ha
3I0POB’A HACEJeHHS.

4. MosxauBi HLIAXiB peasnisalrii 30a1aHCOBAHOTO
POBBUTKY Ha MiciieBoMy piBHi.
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K-crpateria 181
r-crpareria 181

Aiormani dakTopu 168
AoGcmusoBa Kucaora 59
Asrtonactii 35

ABTonoMHa HepBoBa cuctemMa 50
Aproromia 88

ABToxopiga 73

Apanraria 62

AnexkBaTHi mogpasHuku 4
Anpenanin 53

Aepodimia 72

Axcononii 68

Axcoctunp 68

Anepria 117

AnocrepuuHa peryadmnia 44
Anbpocrepon 52
AnbrepHaTuBHM cialicunr 47
Awme6oiguuit pyx 30

Amnabios 66

Amnagpomui Bugu 40
Amnamnizaropu 14

Amnanisyroue cxperryBanaa 149
Amnemoxopia (aepoxopia) 72
Antubiotuku 132

Aunrturenu 54

Anturtina 54

Antudppusu 79

Amnromiann 71

Anengukc 82

Amnikanpauit Komieke 69
Amnonroz 47

Apxei 67

Atpodia 96

Aykcun 9, 59

AyroimyuHi 3axBoproBanusa 117
AyTokpuHHa curHajdizamia 48

BaI{TepiaJII:Ha cuopa 66
BaxrepianbHi inpermii 132
Bapoxopia 73

BesymosHi pediexkcn 17, 77
Bir 36

Binku pesucrentrocti (R-6inku) 74

Bioimgukamis 167
Bionasiramia 40
Biocgepa 192
Biorexuosoria 160
Bioruuni pakropu 168
BioTromn 182

Biomenosz 182
Bpaxiania 36
BydepHi cuctremu 53

Bagumos M. 1. 38, 150

Bagompecun 52

Bepuancekumii B. I. 164, 192—193
Becrepu-61oTr 124

Bugose 6ararcrso 186

Bugose pisamomaniTta 186

BuwxkuBanusa 180

Bucenerna 60

Buiia HepBoBa gisinpHicTh 18

Biiiku 31

Bipycu 128

Beyrpimasononynamniiina perynania 60
Bopgue cepenoBuiie 25

Boano-conboBuii (0OcMOTHYHMIT) TOMeocTas 52
Boabreppa B. 165

Bpomskena Hecnemugiuna critikicts 74
Bpomsxena cnemugiuna crifikicts 74
Bropunsui mocepenunku 46

layser. 165

Tekxens E. 164
TenpminTosoria 138
TemocraTuusi KiaitTuau 55
T'enepanizoBani peakmii 94
T'enernuna (reHHa) imkenepia 157
Tenmernuna cTpyKTypa monyaamii 179
Tenernuni mopymenaa 120
T'enernuno mogudikosani opranismu ('MO) 158
T'enna tepamia 120

T'emorunui aganramii 64
Teorpomisam 34

Temaromutu 87

Tereposuc 147

TiGepemiau 59

T'icepuarmisas 85

Ti6pugnosnoriuawmit anamxiz 148
Tirpockoniuni pyxu 29
Tigpodimia 72

Tigpoxopia 73

Timeproniune cepemosurie 81
Tineprpodia 96

Tinoguuamia 91

Tinokinesia 91

Tinmoxcia 80
Tinoranamo-rinodisapua cucrema 76
Tinoroniune cepemoBuimie 81
Ticramin 49

Ticroropmonu 49

Taroxaron 53

TmokoxkopTukoigu 53
Tomeocraz 50

T'omecras momyasamnii 60
Topmorm 49

TocTpi oTpyenna 87



T'pannuno gomyctuma KoHileHTpamia 205
TI'pyHTOBE CepenmoBume 25

T'ymopanbHa peryadania 51
T'ymopanbHUit imyniter 116

Tyramii 70

Iapsin 4. 164
HedochopunioBanusa 45
Doxryrux 30, 68

HucranTHa curHaigisamia 48
Hiamason TosmepanTHocti 170
OHK-riopugusarmia 125
Io6oBi mirpamii 40
Hob6poaxkicui myxauam 111
HosrorpuBaui aganramii 65
HoBrorpuBasii 3axucHi MexaHismMu 78
Howminantaumii Bugy 187
HOpyra curHaibHa cuctema 20

EBomouiﬁHi agamramii 172
Eppubiontu 171

Exomoriuna BajmenTHicts 171
Exousoriuna mima 174
Exousoriuna cyknecia 189
Exousoriune nyb6saoBanusa 176
Exousoriunuit Mmouitopuur 166
Exomoriunwnii ontumym 170
Exomoriuni npobsemn 202
Exousoriuni pakropu 168
Exosoria 164
Exomoro-ienoruuni rpynu 185
Exocucrema 182

ExckperopHi pyxu 29
Excnepument 166
Excrpemodinu 67

Excrpena aganrarmia 80
Enextpuusni cunamcu 11
Earon 4. 164

Emormii 56

Enpokpunna peryasdamnia 51
EnpokpunHa curHaiisamia 48
Ennocumb6ios 101

Enpgocmopa 66

Eneprernuna aganroBanicte 172
Entomodinia 72

Enxancepu 47

EcruBamnia 85

Erunen 59

Eronoriuna crpyxkrypa momyaamii 179

eMHiCTB cepemoBuina 180

MHpOBe Tigzo 87

SaPaJILHHﬁ ajganTamiiiaui cuaagpom 92

3akoH minimymy Jligixa 170

3akon onutumymy 170

3acrepekyuBe 3abapBieHHA 98

3axBOPIOBaHHA, II[0 IEPEAAIOTHCS
crarepuM nuiaxom (SIICII) 108

>

3axucHe 3abapBieHua 98
3amine”inaa 85

30yaauBi Tkanuau 10

3moposuii crioci6 :xutta (3CHK) 105
3mopos’a 104

3mimani mogpasHuKku 4

3ooparu 82

3ooxopia 73

3iocc E. 164

Isanoscermit . 11. 128
Imyuomedimur 117
ImyHosoriuHi peakiii 124
Imapanramis 63

TuBagii 122

IaguBinyanbuuii 1obip 145
IngykoBana crifixicts 75
Iagyxmia 47

IsctuaxkT™n 18

Iacynia 52

Iudexmiiini saxBopoBanua 122
Indopwmarniiina aganropanicte 173
InnucryBanna 66, 68

Ranyc 75

Kanpmuronin 52

Kani6amisam 61

Karagpomui Bugn 41

Kinesun 28

Knitunna imkenepia 156
Knituaauit imyuiter 116
Kiaonysanua 156

Kosszamua 37

Komencamism 27

KowmipuacTuii moxryrukonocens 31
KomnencaropHa peakiis opradismy 96
Komnencaropue nocunesaa 19
Koukypenmia 26

Koucymentu 190

KonrakTua curnamisamis 48
KouTpons akTuBHOCTI hepmenty 44
Kor’roramia 154

KoporkouacHi aganramii 65
Kpunroxpomu 6

KpososTpara 86
Kynabprypanpuuit meron 125

Jlamapk 3. B. 164
JleBeuryk A. Ban 154
Jlefitmmaniosu 137
JIiGix FO. 164

Jliragmu 5

Jlimityrounii pakTop 170
Jlingeman P. 191
Jlinumeit K. 164

Jlotrka A. 165

Marnitocoma 6
Mansryc T. 164
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Maninyaarusua gisaiabHicTh 28
MackyBauaa 98

MacoBa mirpamia 60
Macosuii 1o6ip 145
Maxanpuuit mosit 37
Memb6pauuuii moteniian 47
Mexanism 3BOPOTHOTO 3B’ 3Ky 42
Mexanopenenropu 13
Murorausuii pyx 30
Mirpamii 40. 85

MixBumoBa peryadarmis 60
MixkkaiTuaHa KOMyHiKamia 7
MixkxaiTuaHI KoHTakT™ 48
Mikosu 134
MikpokJgoHaNbHE POBMHOKEeHHA 146
Miwmikpia 99

MioginamentTu 33
MopenoBauusa 166
Mosaiunicte 185
MorusBariiine 36yqoKeHHA 56
Myryamism 27

M’ssu (myckyau) 32
M’sasoBi kaiTunu (MionuTn) 32

Ha,unopOI‘OBi moapasHuKu 4
Hazemuo-moBiTpsAHE cepenoBuiie 24
Hapomxysaricts 180

Hacrii 35

HeagexBaTHi mogpasHuku 4
HerarupHuuii 3BopoTHUIt 3B’ 430K 43
Heitporopmonu 76
HeitpomeniaTopu 49
Heperynsapui mirpamii 40
Hecnenudiuua npodimraktuxka 123
Hecnenudiuna pesucreHTHicTs 93
Hecnenudiunmii imyniter 54
Hikrunacrii 35

Hopwma peakmii 64

Hyranii 34

O6Memenm71 mporeosais 45

O6opoTHicTs disionoriunux aganramniit 65
Opomamiuenus 38

OKyJnbTypeHHS 38

Omnepartop 47

Omnepon 47

OpHiTopinia 72

Ilagnos1.11. 14

ITapasutusm 27

ITapakpunua curnaiisamia 48
ITapacumnaTuyHa HepBOBa cuctemMa bH1
ITaparropmon 52

ITacuBuuit pyx 37

ITactep JI. 154

ITepBunni nocepeguurky 46
ITepensortu 41

Ilepina curmanpHa cucrema 20
ITigBuiienusa Bposkaiimocti 150
ITigmoporoBi mogpasuuku 4

IlnaBanus 36

IToseninkoBi aganramii 63
IToBsauua 37

ITogpasausicte 4

ITogpasuenna 4

ITosuTuBHMI 3BOPOTHUI 3B’ A30K 43

ITosimepasHua saniorosa peakiia (IIJIP) 125

ITomiT 37

IMonynamia 179

ITopir moagpasueunusa 13
ITocTrpancasmiiina mogudikamisa 6inka 47
IToroBuginenusa 78

IIpeaganramnia 63

ITpuHIUT KOHKYpeHTHOro BuTticuenus ['ayse 177

ITpupict monynsamii 180

ITpuponuwuii 1o6ip 99
ITpupomokopucryBaunua 216
ITpucrocyBauusa 62

IIpiorn 130

IIporpamu BuKuBaHHA 56
ITpogymenTu 190

ITpomotop 47

IIpocrarnmaaguuu 49

IIpocTopoBa cTpyKTypa Giomenosy 184
ITpocTopoBa cTpyKTypa momyaamii 179
ITpoructu 68

IIpoTosoiiui inperii 136
IIpodepmenT 45

Ilcesmomonii 68

ITyneBinyc 35

Peafcuiﬁ Hag4YyTIUBOCTI 75
Pereunepamia 75

Perynapui mirpamii 40
PenymentTu 190
PesucrenrHicts 67
PenaparusHa perenepaiiia 88
Pempecia 47

PenpogykrusHa megunmaa 161
Pecypcu 168

Pedunexc 16
Pedunexropua nyra 16
Pedparrepuuii mepiog 11
Penentopu 12

PemnumnpokHi cxpemntyBauaa 148
PeuvoBunua aganroBanicte 173
Punisuar-dpakropu 76
PocroBi pyxu 28, 34

Pyx 28

Pyxu 3a momoMoroio MoTopHux 6in1kis 29
Pyxu kinnmisok 28

CaﬁneHcepH 47
Camimmuaaru 59
CamospimpxyBanaa 61
CamoperyiboBaui cuctemu 43
Camoperyasamnia 42
Capkosiema 32

Capxomep 33

Capkominasma 32



CapKoITasMaTUUHUN PETUKYJIIOM 32
Cesoudi (penosoriuni) sminu 188
Cesonni mirparii 40

Cenexmia 142

Cummnaruuna HepBoBa cucteMa 50
Cumnaro-agpenaniosa cucrema 90
Cunamcu 11

Cucyanm 138

CkoporauBi Bakyoai 68
CmeprHicTs 180

Cmor 207

Comarnusna ribpugusania 156
ComaTuuHa HepBoBa cucrtema 50
CmagxosiBagu 120
Croenudpiuna mpodpintaxtura 123
Cnenudiunnii imyniter 54
Conauka 84

Coopa 66

Coocrepe:xkeHnsa 166

Caopara 57

CrareBa KyabpTypa 108

CraTeBa cTpyKTypa momyaaiiii 179
CraromiTu 9

Cratoriutu 9

CrenobiontTu 171

Crurma 6, 68

Crtpec 92

Ctpecop 92

Crpubru 36

CrpykTrypHi aganTaiii 63
Cykyaeartu 70

Tachc 6, 29
Temosi pertenitopu 13
Tepuropianbaicts 60
Tepiodimia 72
Tepmimatop 47
Tepmonactii 35
Tepmoperyasamia 52
Turmoractii (ceficmonacrii) 35
TpaBmyBauua 74
Tpamcaykmis 154
TpaHcmianTamia 161
Tparnchopmarnia 154
Tpemriaaa 78
Tpusaia aganramis 80
Tpuxonuctu 68
Tpomismu 34
Tponornin 33
Tpodiuna mima 174
Tpodiunwnii piserr 190
Tpodiuni 38’a3xku 190
T-tpy6ouku 33

>

Typrop 35
Typropui pyxu 29. 35

yMOBI/I 168

VYwmoBHi pedaiekcun 17, 77
VYunymooui memOpauu 69
Vpakenna 74

(I)aroum‘n 55
®aromnuros 55

daxTopu pocty 49
denostoriuni aganramnii 63
denoTunivna maacTuuHicTs 64
denorunui aganramii 64
DepmenTu 44

dignuni nogpasHuku 4
®dizionoriuna pereHepairia 88
disiosoriuni aganramii 63
digiosoriuni posnagu 74
dinprpamia 83
ditoropmoru 58
dirounuau 59
diroparu 82
diroxpomu 6
dochopunioBanusa 45
doronactii 35
doronepioguam 71
doropentenitopu 13
dororpomizam 34

Xancer E. 154
Xemonactii 35
XemopernienTopu 13
Xemotpomisam 34
Ximiuni mogpasuukm 4
Ximiuni curancu 11
Xonnba 36
Xpomarorpadias 124
Xponiuni orpyerna 87

HI/IKJIOS 29
IMupkaguai putmu 84
Iurokinn 49, 59
IMuroctrom 68

IMMennr. 147

ITupuna exosoriunoi mimi 175
MMupsaiounit mosit 37
Iryunnit gobip 144

IIIiJmHHHﬁ KOHTaKT 48

linpHicTh momyaAmii 179
IIliroukoBa obasamiBka 31
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Tema 6. ApanTauii
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. ITogpasnuBicTh OMHOKJIITUHHUX
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. ITogpa3auBiCTh ¥ POCTHH ..uveeerneerennnennnns
. IloaApasiuBICTD Y TBAPUH eeuveereeanneannnnnns
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. ITogpasuenHs i BuIma
HEPBOBA JIAJIBHICTD .vvveeereeecarennnecasecanns
. CioBa i cMMBOJIM SIK MOJAPA3HUKU ..........
. [lpyra cursajgpHa cHUCTeMa
T EBOJIFOILI veveeerrnneeeeesnneeeeassncoeensnnnns
11. IlogpasnuBicTh i mpuUCTOCYyBAHHA
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12. Ilogpas3iuBicTh y B3aeMOAiAX
JSKUBUX OPTAHIZBMIB tivvviiinneereeenennnnnnnnens
13. PyX Vv KUBIf TIPUPOML «evvverrrenneanneannennns
14. PYXM KIITHH..ooviiieiiiieeiiiieeeenineeeenneeenns
15. PYXHM M A3IB.ueciiiieiiiiiiiiieiniineeeennenenns
16. PYXUM DOCIIHH teuuvrrnirnennneenneenneenneanaeanns
17. PYXU TBAPHH..eeeiieeereeerenneeenneeeenneeanns
18. IlomupeHHs OpraHiaMiB yHAaCJIiIOK
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19. Mirpamii TBAPHH ...vveereererneeenneeeennneeanns
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20. Camoperyisaiis 6i0JOTiYHUX CUCTEM ......
21. CamoperyadIisa Ha MOJEKYJIIPHOMY

22. Camoperyndiida Ha KJIITHHHOMY piBHi ....

. CamoperyisAiiga HAa TKAHUHHOMY PiBHi....
. HepBoBa i1 rymopannsHa

caMoperyJidllia Ha piBHiI opramismy........
. Tepmoperynania. Bogro-conboBuit

romeocTasd. JleTOKCHUKAIIIA...ouervueernnnnnnn.
. Imywuirer Ak saci6 30epe:xeHHsa

TOMEOCTABY +eeurreeennneeeannecannnasesnnesannnases
. IloBeninkoBi MexaHizmMu

30EPEIKEHHA TOMEOCTABY «eeerrrerennneeannneens
. Peryisiisi B POCTAMH..ccvveerreerennneeannnenns
. Camoperyaania Ha piBHI

HAJZOPTAHIBMOBUX CHCTEM ..evverrnnneeennnesss
0. Apanramii Ta IXHE 3HAUEHHS .....cevunnnn...
1. MexaHi3MM aJAlTAIIM veeeerrnnnnreereeennnnns
2. Apanramii B IPOKaAPIiOTIB «vvvevvvvnveeennnnnn.
3. AmanTaiil B IPOTHUCTIB «evvvvreerenneeeennnnnnn
4. AJanTaifil B POCIHH «evveeeeennereenneeannnenns
5. IIpucrocyBaHHA POCIUH

10 PO3MHOKEHHSA i HOITUPEHHS .cuvveennnn..

§ 36. 3axucHi peakiii B oprauismi pocaud ..... 74
§ 37. Posb eHZOKPUHHOI Ta HEPBOBOI CHCTEM

IJIs1 ajaITalii B JIOgel i TBaApHUH .......... 76
§ 38. Apanrarnii JoauHU W TBAapUH

IO JKAPU T XOJOLY evveeeenneeeenneeeesnaseanneen 78
§ 39. Apanranii JoAuHU W TBApUH A0

rimokcii, TuCcKy, KOHIleHTpaIlii cojeii..... 80
§ 40. Apanranii TBapuH

IO YMOB XAPUYBAHHST «eeeureeeenneeaennacannnesn 82
§ 41. I1o6oBi Ta cezonHi amamnrarii TBapuH...... 84
§ 42. IlixTpuMaHHS TOMEOCTa3dy B yMOBaXx

KpoBoBTpaTu. PeaKIii Ha BIJIUB

TOKCHUYHUX DPEUYOBHH «eevernrerenneenennnseanness 86
§ 43. PereHePAIlIM . ceveeireiererenereneeenereneraneenns 88
§ 44. Apanranii go disuunOTO

HABAHTAMKEHHST .euernernerneencencnncancnnsnnenns 90
§ 45. CTPEC TA AHCTPEC ..vruuernereneranerenesanesnns 92
§ 46. BikoBa guHaMiKa amanTtauiiilHUX

MOKJIFTBOCTEM «uvvnrrenrrenreaneennsennsonnaonnces 94
§ 47. KoMmmeHcaTOpHI MOKJIMBOCTL

OPTAHIBMY JIIOMMHM.uveeeerneeeenneeaennasennnens 96
§ 48. Mopdosoriuni agmamramii TBapuH.

Apnanraiis AK pe3yJabTaT €BOJIOI]........ 98
§ 49. ®opmyBaHHA KoamamTalii

y cUMOiOTUYHMX OPraHi3MiB ............... 100

OcHOBHI TOJIOXKEHHsST TeMu <«Apanrarii» .. 102

Tema 7. bionoriyHi ocHOBM
3[0POBOrO CNOCOBY XNUTTA

§ 50. 3mopoBuii cnoci6 KuUTTA

T FOTO CKJIIAMOBL cuururnniiiiiiiiiiiineeeeennn 104
§ 51. BuiuB 30BHiIIHIX (axTOpiB

HA 3J0POB’A JIIOJTMHU e.uvverennnerennnesannnes 106
§ 52. Besneka i cTaTeBa KYJIBTYPA..cveeeeenness. 108
§ 53. HeindexIrifini saxBopioBaHHA

OIOPHO-PYXOBOL CHCTEMU «vevrrreerrennennnns 110
§ 54. HeindexIrifini saxBopioBaHHA

OCHOBHUX CHCTE€M OPTaHIB .....cevvennennnn. 112
§ 55. HeindexIrifini 3axBopiOBaHHA

HEPBOBOL CHCTEMI ..evvrrneirnnnnerennncsannnes 114
§ 56. ImyHHa cucrema Ta iMyHITET .............. 116
§ 57. OHKOJIOTiUH]I 3aXBOPIOBAHHSA +.evvenernnssn. 118
§ 58. CnagKoBi 3aXBOPIOBAHHA «vveeeenneeannnenns 120
§ 59. Iadexruiiiai Ta inBasiiiui

BAXBOPIOBAHH «veeevvrerenneerannnesennnssennnes 122
§ 60. iarnoctuka iHMpeKmiHHUX

Ta 1HBa3iMHUX 3aXBOPIOBAHD «eevevverrnnnss 124
§ 61. ITapa3UTUYHI YJIEHUCTOHOTI «vuvuuvnrnnenns 126
§ 62. BipycHi 3aXBOPIOBAHHS «.evererenerenernnenns 128
§ 63. IIpioHHI 3aXBOPIOBAHHS +evevvrenerenernnennn 130
§ 64. Boporsba 3 GakTepiaTbHUMU

BaXBOPIOBAHHAMIZ ..evvvrnneernnnnerennnsssnnnes 132



§ 65.
§ 66.

§ 67.

Bopornsba 3 MikogoriuHmMu

BaXBOPIOBAHHAMY «.vveeenneerennneeennnesennnes 134
Bopornsba 3 mpoTozoiiHuMUu
B3aXBOPIOBAHHAME «.vveenneerennneeennnesannnes 136
BopoTs0a 3 resIbMiHTO3aMM..veeeuneeennnnn. 138
OcHoBHi mosioxkenHa Temu «DBiosoriuni
OCHOBH 3J0POBOTO CIOCO0Y KUTTI» ..... 140

Tema 8. Ceneklia Ta 6iotexHonorisa

§ 68.
§ 69.
§ 70.
§ 71.
§ 72.
§ 73.
§ 74.
§ 75.
§ 76.
§ 77.

CyYacCHA CENIEKIIIA cuuerrrnrerennneeennnenaannns 142
TITYIHUT JOOIP eeeeeernneerenneeeeanneeeannes 144
MeTOAM CeMeKIMIT.uuuunniiiiiiiiiiiiiiiiienaannn 146
CxpelllyBaHHS TA PO3BEHEHHS .ccvvevennnns 148
CeJIeKITiA POCITH c.vverenneerennneeennnesannnns 150
CeJIeKITIA TBAPHH c.vvvrennerennneeennnesennnes 152
CeJIeKITid MIiKPOOPTAHIBMIB ..vvvvvvrrnnennns 154
Temernuna i KIiTUHHA iH)KeHepid........ 156
Temeruuno momudikoBaHi opra"ismu.... 158
BiOTEXHOMOTIM cuveeneeenerenereneenneranenanenns 160
OCHOBHI IIOJIO}KEHHSA TeMU

«CeeKiisga Ta 0IOTEXHOJOTIA» vvvrnnnnnnn 162

Tema 9. EKonoriga

§ 78.
§ 79.
§ 80.
§ 81.
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IIpeameT i 3aBHAHHS €KOJIOTIi. ........... 164
MeToau eKoOJIOTiUHUX [OOCJHiZKEHb........ 166
EKOIOTiUHI PAKTOPHT cvvuvvreinnneennneeeannns 168
OcHoBHi 3aKoHU (haKkTOpiambHOL
(300X (o) i 1 E PPN 170
. Apamnrarnia g0 BOJIUBY €KOJIOTiYHUX ..... 172
. EKOTOTiYHA HIMMA.....cvvveeieiineeniinenennnns 174
. 3allOBHEHHSA €KOJIOTIYHUX Hill............ 176
. Homynanii. Cratuuui mapamerpu
TTOTTYJIATITIH «eveneerennneeennneeennnecennnesennnes 178
. JuHamiyHi mapaMeTpu IOMYJIAIIiA.
EKoJOTiuHI CTPaTeril ovvuneeeriiiiiiinnnnnns 180
. Exocucremu. Bugu exocucrem ............ 182
. IIpocTopoBa cTpyKTypa 6ioleHO3iB....... 184
. BugoBa cTpykTypa 0iomeHO03iB............. 186
. HacoBi 3MiHU B €KOCHUCTEMAX «eevveennennns 188

§ 91.

§ 92.
§ 93.
§ 94.
§ 95.

Tpanchopmalliss peduoBUHU

7 eHEepril B €KOCHCTEMAX .uvveerreeeannnns 190
CTpykTypa Ta cKJamoBi Giochepu ...... 192
BioreoxXiMiuHi IMKIM covvvvviiiiiiinnnnnnnns 194
EBooIiag 6i0Cdhept .cvueeeinneieinnnennnnnnn 196

CyuacHuii eran po3BUTKY Oiochepu.... 198
OCHOBHIi TOJIO}KEHHS TeMI
«EROJOTIfA» tivviiiiiiiiiiiiiiiiieeeeeeennns 200

Tema 10. Cranui po3BUTOK Ta 36anaH-
COBaHe NPUPOAOKOPUCTYBAHHA

§ 96. AuTpomorenHuii BoiuB Ha Giocdepy... 202
§ 97. fxicts moBKinmaA Ta ioro
BAOPYIHEHHST vevvevnreeenneeeenneeeanneecannees 204
§ 98. IlopyiieHHA AKOCTI aTMOC(EpPH.......... 206
§ 99. ITopyIIeHHA AKOCTI BOAM cuvveernneeannnnns 208
§ 100. ITpobGaemMu reoJOTigHOTO
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