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BHadomecmbo 3 nigpy4HuKom

IITanoOBHI JecATUKIACHUKHU, I[HOTO POKY BU BUBUATHMeETE TaKi TemMu 0ioJsorii:
«BiopiznomanirTsa», «O0MiH peuoBuMH i mepeTBOpeHHs eHeprii», «CmaakoBicTb
i MiHJIUBiCTB», «PempoayKIlis Ta PO3BUTOK».

ITeit migpyYHUK MicTUTH yBech HeOOXimHWil marepias, sKuii Bu OyneTe BU-
BYATU OPOTATOM DPOKY.

Iligpyynurx mictuth 52 maparpadgpu

+ CXEMU N MasoHKN
YHaOUHATb MaTepian

» LlikaBui gopart-
KOBWI MaTepian.
3anam’aToByBaTh

- 3anuTaHHA He MoTpi6HO
Ha nouaTtky
n.aparpa<|>a - 3annTaHHA Liel
nifKaxyTh, pY6pUKM Harono-
o HeobXiAHO LYlOTb Ha OCHO-
NoBTOPUTU BHOMY y napa-
rpadi. daswim
BiANOBIAi Ha HUX,
+ A Ui 3anuTaHHA BM cami nmigcymye-
A TAKOMK: NoB'A3aHi 3 XUTTAM Te BUBYEHE

+ y3arajJbHIOIOUYi pPO3BOPOTU B KiHIII TeM

+ eHIUKJIONeAuUHi posBopotu («@PopmyBanusa OiopisHOMaHiTTA B IpoIieci
eBOJTIONiI», «BiosoriuHa posb OpraHiyHUX PEUYOBUH», « YKPaiHChKA HAYKa»)

+ IOJaTKH B KiHIII mociOHMKA (IPaKTUKYM, BiIOMOCTi Ipo BueHUX-6i0JIoriB,
andaBiTHUI MOKAKYIUK)

Sk mpanoBaTH 3 €IEKTPOHHUM JOJaTKOM

Ha cropinkax mizpyuyHuKa Bu 3HalifleTe MOCUJIAHHS Ha CTOPiHKY IHTEepHeTy
interactive.ranok.com.ua, me posmiieHo mogaTKoBYy imdopMmariiro mo maparpadis
Ta TECTOBi 3aBJaHHA IJId KOHTPOJIO 3HAHDb 3a BUBUEHUMU TeMaMu. TaKoK MOYKHA
cxkopucratuca QR-Komamu, AKi po3misHAIOTHCA CIEIiaJIbHUMU 0€3KOIITOBHUMU
mporpamMaMu, IIT0 MOKHA BCTAHOBUTHU Ha Balll ILJIaHIIET abo cMapTdOH.

YMOBHi MO3HAYEHHS Yy HiAPYYHUKY

— TIOCWUJIAaHHA Ha eJeKTPOHHI
MaTepianm 0 MiApyYHUKA.

—el — «JlisHatiTecsa GiabIie»;

CroomiBaemocs, BaM Oye 3pyYHO Ta JIETKO IIPAII0BATU 3 HAIIIUM HiAPYUHUKOM.

Bascaemo eam ycnixie y HasuianHi!



lljo make 6ionoziuHa cucmema? AKi xapakmepHi oco6-
JlUBOCMI XUBUX OpeaHi3mie 8u 3Haeme? lljo susyae Hayka
6ionoeia? lljo susyae Hayka ekonozia? Ak nos’a3aHi mMix co-
6oto 6iosozia ma ekonoeia?

Dionozisi ma exkonoezisi sk HayKa

Tepmin «bioJorisi» B #1oT0 cydyacHOMY 3HaUeHHI 3aIpPOIIOHYBaB (hpaH-
ny3bkuii yuenuii ¢Kau Bartuct Jlamapk 1802 poxy. Biosoris (Bix mas-
HBOTpPeIl. biosS — «KUTTA», [0g0s — «yUeHHs») — IIe HayKa IIPO JKUT-
Ts1. O6’eKTOM BUBUEHHs 0ioJiorii € Bci sKuBi opramismu Ta pisHoManiTHI
aCIIeKTU iXHBOI KUTTEMiAIBLHOCTI.

TepmiH «eKoJOrisi» 3anpomoHyBaB HimMenbkuii yueHuit E. I'ekkenb
1866 poxry. Exosoria BuBuae B3a€eMO3B’A3KM Mi’K POCIMHHUMU Ta TBa-
puHHUMU yrpynoBaHHaAMu. CydyacHa eKOJIOTiA BUBYAE TAKOYK B3AEMOXIIO
JaoaguHEu Ta 6iocdepu, CycmiaIbHOTO BUPOOHUIITBA Ta HABKOJIUIIIHLOTO Ce-
pefoBUIIA TOIIIO.

DionoziuHi ma ekonoziuHi cucmemu

Cucrema — 1ie IIijie, IO CKJIAJAETHhCA 31 B3a€eMOIIOB’A3aHUX UACTUH
(enemenTiB). BiomoriuHMMU cucTeMaMu HAa3WBAIOTh CUCTEMU, IO CKJIALY
AKUX BXOOATH JKUBi opramismm. BiactuBocTi cucTreMu He 3BOOATHCA IO
cymMu BjacTuBocTeii ii ckiamoBux. CyKyImHICTH CKJIaOBUX, AKi yTBOPIO-
I0OTh CHUCTEMY, MAa€ BJIACTUBOCTi, He IIPUTaMaHHi KOJHOMY 3 Ii OKpeMmux
enemenTiB. Hampukiazn, Taki KuBi cucremMu, AK KJIITUHU, € KUBUMU
JUIle K pe3yJIbTaT B3aeMOMil iXHiX cKJamoBuX (oprames, IIHUTOIJIA3MIU,
mMeMOpaH). A KOXHHUIN 3 IIUX eJeMeHTiB, BUIIJIEHUN OKpPeMO, JKMBUM
OyTu He MOKe.

Exocucrema — 1e CYKyHOHICTh KMBUX OPraHidMiB, AKi MeEIIKaOTh
Yy TeBHOMY CEpeJOBUIIi iCHYBaHHA W YTBOPIOIOTH 3 HUM €QWHE IIiJe.



@yHgameHmcmbHi BaacmubBocmi xubozo

Bynp-AKa exocucTeMa Mae [OBa T'OJOBHHUX KOMIIOHEHTH — OiOTHUYHUH
i abioTmunuii. BiomuyHuil KOMIOHEHT eKOCHCTeMU — Ile BCi KuBi op-
raHismMu, AKi BXOZATH OO il ckJaaAy (TBapuHM, POCAHHM, OaKTepii TOIIO0).
AbiomuyHuil — 11e KOMIOHEHTH HeXUBOI npuponu (KaMiHHsA, Bojaa, IMOBi-
Tpsa TOIO0). BioTMYHUIT KOMIIOHEHT eKOCUCTeMU HasWBalOTh 0iOIeHO30M.

7KubBe ma Hexube. Y Yomy piaHuqﬂ?

+KusBi opramiamu BifpisHse Bif HeXKMBUX 00’ €KTiB I1iJia HU3Ka 0COOJIM-
BocTeli. Hatibinbm yHIaMeHTAILHNMHY 3 HUX YUeHi BBasKalOTh 3IaTHICTH
IO CaMOBiITBOPEHHSA, CAMOOHOBJIEHHA i caMoperyadIrii.

CamoBiaTBOpeHHA — Iie 3JATHICTh JO YTBOPEHHS IMOAiOHOro 0 cebe.
VYV :KUBUX OpraHi3MiB 3JaTHICTEL 4O CAMOBiATBOPEHHS IIPOSABIAETHCA Y (hop-
Mi cTaTeBOro abo HeCTaTeBOTO PO3SMHOYKEHH.

CaMOOHOBJIEHHSI — Iie 3JaTHiCTh YTBOPIOBATU HOBi CKJIaZOBi cucTeMu
3aMicTh cTapux. ¥ BHUOAIKY IOIIKOMKEHHS YK IIOraHol poboTH KJIiTH-
Ha MOKe 3aMiHIOBATH CBOi opraHeJu, a 0araTOKJITUHHI opraHisMm —
OKpeMi KJiTWHU, iHKOJM IijJi rpynu KJIITUH abo HaBiTH OKpeMi opraHu.
3 MmiABUINEHHAM CKJAIHOCTI OymoBM OpraHisaMiB Iig 34aTHICTH 3a3BUYAl
ameHIyerbesa (mana. 1.1).

Camoperyadaiis — Iie 3JaTHICTh CUCTEMU BCTAHOBJIOBATH U IIigTpU-
MYyBaTH CBOI OCHOBHi IIOKA3HMKM Ha BiTHOCHO IocTiiiHOMY piBHi. ¥ 0io-
JIOTIYHMUX CHCTEeMaX TaKUMU IOKA3HUKAMU €, HAIIPUKJIaL, KOHIeHTpaIlid
meaxkux HoHiB y Kiaitmuax (K, Ca, Mg Tomo), pH BHyTpiIIHBOTO cepe-
IOBUINA, BMICT KHCHIO Ta BYIJIEKMCJIOTO Tady B KJIITHMHAX, TeMIepaTypa
rima (man. 1.2, c. 6) abo KinbKicTh cBiTyIa, KA MPOXOAUTDH Uepes 3iHUITIO
oka (mai. 1.3, c. 6), Toiro.

Pibni opzanisayii xubozo

HysKe Ba)KJIMBOIO OCOOJMBICTIO KMBUX 00 €KTIB € Te, M0 OyAb-AKUMI
3 HUX MAa€ KijgbKa piBHIB opranizarii. Ko)KHUII piBeHb € CUCTEMOIO 3 TIeB-
HUM HabOpoOM eJieMeHTiB i 3 pisHuM piBHeM ckjaamHocTi. OKpemi piBHI

paHa pereHepoBaHa
TKaHMHa enigepmica

Man. 1.1. CaMOOHOB/IEHHA Ha I'IpI/IKJ'Ia,D,i 3aroeHHA paHn



M’asn
60 %
[MoToBUAiNeHHsA [OunxaHHA
MeviHka
30%
3BUYaliHe OCBITNEHHA
5% 2%

“’""i' opranu BupineHHa BugineHHa ceui
10% TPaBHUX COKIB Ta eKCKpeMeHTIiB = 4

a 6 Hun3bKa ocBiTneHicTb
Man. 1.2. Cnocobu nigTPUMKK TemnepaTtypu Tina ccasuiB: a — i Man. 1.3. 3miHa po3Mmipy 3iHu-
NifBMLLEHHA 3a paxyHOK PobOTH Pi3HUX OpraHiB, 6 — i 3HVKeHHA Lii OKa 3a pi3HOI OCBIT/IEHOCTI

€ CKJIaIOBUMM YaCTMHAMU HACTYITHUX PiBHIB i, ¥ CBOIO Uepry, BKJIIOYAIOTH
IO CBOTO CKJIQAy THONIepenHi piBHI.

PiBni opramizanii :xuBoro

LTS LLllo 06’eaHye cucrema
caicTema

biocdepHuin biocdepa Yci ekocucTeMmn Halwloi nnaHeTu
Ekocnctemumin Ekocucrema Monynauii pisHux BuAiB (o moro cknagy

BXOAATb abiOTUYHI KOMMOHEHTM)
MonynAuinHo-BMAOBUIA Monynauia OcobuvHn opHoro Bugy
OpraHi3moBsun OcobuHa CTpyKTypn TKaHUHHO-OPraHHOro PiBHA
TKaHUHHO-OPraHHWN TkaHuHa KnituHn
KnitTuHHmin KnitnHa bionoriuni monekynu
MonekynapHun Monekyna ATOMMN BiOreHHUX XIMIUHUX enemeHTiB

Cuainm BigmiTuTu, 110 He Bci 6io0TiuHI cucTeMu MaiOTh ¥ CBOEMY CKJia-
oi Bci piBHi opramisamii. Tak, y monyadailisgx oSJHOKJITHHHUX OPraHi3MiB
BifICyTHi!I TKAHWHHO-OPTaHHUU piBeHb. A DPiBHI KJITWUHHUY i oprauiamo-
BUM € IOJs HUX TOTOXKHUMU.

BCICMOCYBCIHHFI dionozidyHux 3HaHb

Biosoris € Hayko10, AKA CTPIMKO PO3BUBAETHCSA. KOKHOTO POKY BUEHi
OTPUMYIOTh HOBi 3HAHHS IIPO KUBI OpramisMu, iXHIO KUTTENiAIbHICTH,



¢yHgameHmaAbHi BaacmuBocmi »xubozo

MpomuncnosicTb (nerka, xap- MegnumHa Ta BUPOGHMLTBO
yoBa, OyniBenbHa, ripHMua) nikiB

MporHo3syBaHHA KniMaTnyHKMX  [lonepegkeHHA ekonoriyHmx  [prpPOAOOXOPOHHI 3axoan,
Ta reosioriyHMX npouecis KaTacTpod pauioHanbHe BMKOPUCTaHHA
NPUPOAHNX pecypcis

Puc. 1.4. Tanysi 3acTocyBaHHA 6iONOriYHNX 3HaHb

B3a€MO/IiI0 MisK cO0O0I0 i 3 HABKOJUIIIHIM CepeOBUINEM Ta BUKOPUCTOBY-
IOTh iX y PisHUX Tamys3sax cBoOe€i :KuTTemisnabHOCTi (Mas. 1.4).

Omoke, menep Pu 3Haeme

1. ki e pyumamenTanbui BaactuBocTi sxkuBoro? 2. Illo Take
caMoopraHisalid, camMmoperyadrid i caMOBiATBOpeHHdA, OJId
YOro BOHMU IMOTPiOHI skuBuM cucteMam? 3. AKi icuyioTs piBHI
opramisamii sxuBoro? 4. Homy KUBUM cHCTeMaM HeOOXigHO
TiATPUMYBAaTH CBOi OCHOBHI MOKAa3HMUKHU Ha mocTifiHomy piBHi? 5*. Ilosc-
HiTHb Ha IPUKJIALaX, AK JIOJAMHA 3aCTOCOBYE 3HAHHS 3 O6iosorii B KOMKHIN
3 rajgysei cBoei gidabHOCTi (Mana. 1.4).

3anumanns ma 3abgaHHsi

6. Ha mpukazi 0yab-AKOTO CCaBIlA MOKaXKiTh, AK KUBI opraHismu
3OiNCHIOIOTHh caMoperyJsdainiio. 7. PosraaabTe ocoOgmBOCTi piBHIB Op-
ramisamii sKMBOTO Ha HpuKJazni iHdysopiii Ta rpmubiB. 8* Bimomo, 110
KpHUCTaJM y HaCUUYEHUX PO3UMHAX MOXKYTh POCTH B po3Mipax, 30epira-
I0YH CTaJIy BHYTPIIIHIO CTPYKTYPY. UM MOKHA Iie PO3IJIALATUA AK IIPOAB
3TATHOCTI MO caMoopramizarii, camoperyadrii i caMoBiATBOpeHHS I
HEXUBUX CHUCTEM?



BCTYMN

Crparerisa cTajoro po3BUTKY IPUPOAU
1 cycIijbcTBa

Man. 2.1. BucnxaHHA ApanbCcbkoro
MOPSA BHACNifOK HeraTMBHOroO BrJIMBY
NIOAVHW Ha npupoay

149% 2% 79,
10%

19%
40% v
8%
BigomocTi HepocTaTHI
@ 3HuvKni @60 3HMKAI B NPUPOA;
@ Y craHi KPUTUYHOI 3arpo3u
@ Y craHi 3arposun
Bnu3bki 4o 3arpo3nunBoro ctaHy
Bpasnusi
@ Y cTaHi HaliMeHLWoi 3arpo3u

Man. 2.2. PiBeHb Hebe3nekn BUMM-
paHHA OpraHi3miB y Halli yacu

8

lllo susyae Hayka ekosnoeisa? fAki udu 83aEmMo0ii Xusux

opeaHiamie eam sidomi? Ljo make ekocucmema? Ak pakmo-
puU Hexusoi NnpupoOu MOXYymb 8nu8amu HA Xuei opaa-
Hi3Mu? Yu moxxe noOUHA 8nuBamMu HA CMaH ekocucmem?

Baaemogiﬂ AOGUHU | hpupogu
JIroguua Ak OGioJoriuHuii BujA B3aeMoOidaa
3 IPUPOAOIO0 IPOTATOM yChOTO Yacy CBOTO iCHY-
BaHHsA. BoHa Kujga y IPUPOSHOMY CEePeTOBUIIi,
IMOJIIOBaJIa HA TBapUH i po3maJiioBaJjia BOTHUIIA,
opaja 3eMJI0 i OygyBaja MJIuHU, aje ii BTPy-
YaHHSA y IPUPOAY He 3aBAAaBAJIO BEJIMKOI KOOI
ocranHiii. Tomy cucrema zwduna — npupoda
MOTIJIa OOBTrO icHyBaTHu 0e3 0COOJIMBUX IIPOOJIEM.
SAxio x piBHOBara y miii cucremi mopyury-
BaJjacd i JIoAWHA TOYMHAJA PYHHYBATU iCHYIOUL
€KOCHCTEMH, TO IIe 3aKiHUyBaJJ0OCsI eKOJOTiuHM-
Mu Karacrpodamu. I umm OiIBIITI PO3BUHEHUM
0yJI0 JIOACBKE CYCILJIBLCTBO, TUM OLJNBIN TSK-
KUMU OyJauW HACJHIAKM TMOPYIIEeHHA pPiBHOBATU
y B3aemopii 3 mpupomowo (maxa. 2.1, 2.2).
3amobirtTu MmOpyIIeHHIO piBHOBaru y B3a-
eMopii cycmisibcTBa i mpupoam BakKo. Mu He
MOKEeMO He BIIJIMBATH Ha KWUBi cucremu, 60
JIOJCTBO MOCTilfHO PO3BUBAEThCA. MU He MOKe-
MO BYIMHUTU IIPOMICJIOBICTH 400 IPUIHUHUTHU
BUPOIIYBAHHS CiJIbCBKOTOCIIOAPCHKUX KYJIb-
Typ, 00 Ile MOJKe IIOCTABUTH IIiJi 3arpo3y iCcHY-
BaHHA JIIOACTBA. AJle MU MOYKEMO CKOpPeryBaTu
HaIll BILIUB TaKUM YMHOM, 1100 BiH He COPUYN-
HIOBaB PYMHYBAHHSA iCHYIOUMX €KOCHUCTEeM i He
TPU3BOAUB 10 Kpu3 i KartacTpodiuyHUX B3MiH
y 6iocdepi. Came mis mporo i 6yJso copmosa-
HO TakK 3BaHY KOHUENuii cmaJsozo po3sumky.



¢YH9CJM6HMCIAI2HI BaacmubBocmi xubozo

KoHruenuisi cmanozo po3bumky cychinbcmba

Cranuii po3BUTOK — Il PO3BUTOK JIOACTBA, AKUN BimOyBaeTbcs
3 ypaxyBaHHAM BeJIMKOI KiJbKOCTi (paKTOpiB, IO BILJIMBAIOTH SAK HAa
CYCITiIBCTBO, TaK i Ha mpuponay. Bukopucramasa cyuacHux iHdopmariii-
HUX TEXHOJIOTiH Ta MOIEJIOBAHHSA IITPOIIECIiB J0O3BOJIAE MOCTATHBO TOYHO
nepeabavaTy HACHIAKY MPUUHATHX pimieHb. Ile poOUTH TaKUl PO3BUTOK
KepoBaHUM, J03BOJIAE e(PeKTUBHO ILIAHYBATU AiAJBHICTH JIIOJICTBA.

Koumenmniro cramoro po3BUTKY OyJsio cOPMYyIHOBAHO B PiIlIEHHAX
Koudepeunii OOH 3 HaBKOJIUIIHBOTO cepefoBuina Ta po3Butky (Pio-me-
Kameiipo, 1992 p.). Ha miii koudepenrii romosu 179 mep:xkaB yxBaauau
IJIAH Oili IIIOJO0 CTAJIOTO PO3BUTKY, IIIO OTPUMAB Ha3BYy «IlopAmoK TeHHUH
Ha XXI cromiTTa».

Horo 6yJo mpuilHATO y 8B’ A3KY 31 CTPIMKUM MOTipIIEHHAM eKOoJIoTiu-
HOI cuTyallii i MPorLEo3oM IPo MOKJINBY IJI00anbHy KaracTpody v XXI cr.,
sAKa MOJKe ITPU3BEeCTU M0 3armbesi BChOTO »KMBOT0 Ha IjaHeTi. JlromcTBo
BiTKHYJIOCS 3 TOCTPUM IIPOTUPIUUAM MilK 3pOCTAlOUNMHU HMOTpedbaMu Jioaei
i HesmarHicTiO Oiocepu 3abesneunTu ix. KoOHIlENIis cTaIoro poO3BUTKY
nependavae IIO3BUTUBHUI CHUHTE3 i CHCTEeMHE BHUPIIIEHHS €KOJOTiuHHuX,
€KOHOMIiYHUX, COI[IaJbHUX i KyJbTYPHUX ITPo0JeM cydyacHocTi (mana. 2.3).

OcHo8HOI0 ide€to KOHIIEMIlil cTajo Te, IO PO3BUTOK IIOBUHEH 3a10-
BOJIBHATU IIOTPEOM HUHIITHBOI'O IMMOKOJNIHHS 0e3 IIKOAM A MaiOyTHiX
mokoJiHb. Tak, HampuUKJaJ, 3pOCTAaHHSA BUPOOHUIITBA 3epPHA HE ITOBUHHO
CYIIPOBOKYBATHUCA MOTIPIIIEHHAM SKOCTi I'PYHTIB; OYAiBHUIITBO JOPIr i Oy-
JiBeJIb TIOBUHHO CYIIPOBO/IKYBATUCA CTBOPEHHAM 3€JIEHUX HACAYKEHDb TOIIIO.

EKonoriuHuin 6anaHc
(KMTTE3OATHE NMPUPOAHE CepenoBuLLe)

CTiike npupogHe CTinike
Ta WTYyYHe €KOHOMiYHe
cepeposuLle cepepoBuLle

Cranuit po3BUTOK
(6narononyyus, Po3KBiT)

CouianbHuin EKoHOMiuHe

nporpec PisHoMpaBHe npouBiTaHHA
(BxOBaHe cycninbCTBO) coujanbHe (mocTaTHA eKoHOMIKa)
cepepoBuLle

Man. 2.3. CKnagoBi CTanoro po3suTKy



BCTYMN

Ekonoziuni npoé/\emu VKPa'/'Hu

B Vkpaini mopyineHHA piBHOBArm y B3aeMOJil JIIOAWHU 1 IPUPOIU
CTaJI0O IPUUYMHOIO OaraTbox mpodseM. ¥ pisHUX perionax BoHu cBoi. Tak,
mpo0JieMy 3HUIIEHHS CTeIliB HaMOiAbIN aKTyadbHI IJd IIiBAEHHUX Perio-
HiB, HACIiAKM YOPHOOMIBCHKOI KaTacTpodu — s miBHiuHuX. Hebesmeu-
Hi reoJioriuHi mpoiiecu (HanpuKJaal, IPOCiJaHHA IIOBEPXHI I'PYHTY, 3CYBU
TOIIO) BiIOYBAIOTHCA TaM, JIe IIPOBOAUBCS BUIOOYTOK KOPUCHUX KOHAJWH
abo mopyIiryBajgucsa mpaBmia 3abymoBu. A BilicbkoBi mii ma cxoxi cranau
OPUYNHOIO PYHHYBAHHS €KOCHUCTEMHU CaMe B IIbOMY PerioHi.

IIpoGiemamu Bciel YKpainm MOKHA HasBaTU 3a0pyAHEHHS BOLONM
i r'pyHTiB, Aerpazaiito I'pyHTiB i 3HuIeHHs JiciB. [Ipobiema yruiisarmii
mo0yTOBUX BiIXO[IB TAKOMK € AKTYaJbHOIO IJd OyIb-IKOTO HACEJIEHOI'O
OyHKTY YKpainu (mana. 2.4). A 3a0pyaHeHHsS IIOBiTpA, HaOpUKJIaAL, €
aKTyaJbHUM JJIs Bciel YKpainu, ajie CTYIiHb I[Oro 3a0pyIHEeHHSI 3HAUHO
pisHUTBCA y pidHUX perioHax (maj. 2.5).

3abpygHeHHA BopgoM  3abpynaHeHHA noBiTpA  3abpyfgHeHHA rpyHTiB  [lerpagauia rpyHTis

OCHOBHi eKonoriuHi
npob6nemun YKpaiHn

Mob6yToBi Biaxoam Hacnigkn BiicbKoBUX Ail

Heb6e3neuHi reonoriuHi  Hacnigkn yopHoOUnb- 3HULEHHA NiciB 3HULLIEHHA CTeniB
npouecu CbKOI KaTacTpodu

Man. 2.4. OcHOBHi eKkonoriyHi npo6nemun YkpaiHu

10



¢yHgameHmaAbHi BaacmuBocmi »xubozo
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=

; ~ Yepkacn
BiHHMUA t.‘1 U

3«"( KponuBHULbKIN

‘o

& Tl
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Man. 2.5. 3a6pygHeHHA NoBITPA B Pi3HMX perioHax YKpaiHu

Omoxe, menep Bu 3Haeme

1. AxuMu MOKYTh OyTH HacCJigZKu B3aeMoxil mpuponu i cyc-
minscTBa? 2. Yz MOKeMO MU He BILIMBATH Ha JKUBi cucremu?
3. IlTo Taxke KOHIENIiA CTAJOTO PO3BUTKY CYCHiJIIbCTBA 1 IJisA
yoro BoHa moTpi6Ha? 4. AKi mpobyemMu BUHUKJIN B YKpaimi
B pesyJibTaTi BzaeMomii cycmisbeTBa i mpupoxu? 5% fIK Bu BBaKaere,
Y YOMYy PiBHUIIA MidK TepMiHAMU IIMOJ0 OPTaHi3MiB «3HUKJi» Ta «3HUKJIL
B mpupogi» (maju. 2.2)?

3anumarHsa ma sabganhsi

6. CKJIagiTh CIMCOK TOTO, IO BM MOJKETe POOMTH KOXKHOTO MHS 3a-
I 30eperkeHHs eKoJIorii BaIoro periomy. 7*. ¥V marepiasax maparpada
IOKAa3aHo, IO MiAJbHICTL JIOAUHM MOKe IIPU3BONUTHU 10 BUHUKHEHHS
eKOJIOTiUHuX MOpobJieM i KaracTpod. A um MOKe IPU3BOLUTH O TAKUX
HACJIIKiB AisiAbHICTh IHINTMX BUIIB KUBUX opraHismiB? HaBemiTh mpuk.Jia-
nu. 8% CKJIAAiTh CIIMCOK TOTrO, AKi IMpobJjeMu BAIIIOrO Periomy Bu Oauute,
Ta 3aIPONOHYUTE IIJIAXU IX BUPIIIEHHS.
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BiopidHOMaHITTSA

CucremaTuKa — HaykKa
IIPO PiBHOMAHITHICTH OpraHiaMiB

lllo make cnadkogicme i MiHIUBICMb Op2aHi3mis? Lo
make 8uU0? 3 AKUMU 2pynamu XU8UX Op2aHi3mMi8 8U NO3HaA-
tdomunuca 8 nonepedHix knacax? llJo make esosntoyis op-
2aHiamie?

BiopiaHomaHimrnﬂ Hawoi haaHemu fK HCIC/\igOK ePonrouii

OmgHUMM 3 OCHOBHUX BJIACTHBOCTEM »KMBUX OPraHi3MiB € 3maTHICTH
IO PO3MHOKeHHs i mimaumBocti. Ilepmri KiaitTwau, AKi 3’aBuauca Ha Ha-
mIifi miraxeTi moHan 3,5 MJIPA POKiB ToMy, Texk ix maau. BoHu icmyBaaum
B IIEBHUX YMOBaX, AKi OyJu AJIA HUX ONTHUMAaJbHUMU. AJie MOCTiliHE PO3-
MHOKEHHSA i MOIIUPEeHHS IX cTaBaju MPUUYMWHAMU TOTO, IO YaCTHUHA 1XHIiX
HAIMAAKiB TOTpAaIlIAia B HOBL I/ HUX YMOBU, MEHII onTuMaabHi. Ta i1 Ha
crapoMy Micii IXHBOrO iCHYBaHHS YMOBUW MOTJIM 3 YacOM 3MiHIOBATHCA.

3maTHicTh JKUBUX OpPraHi3MiB 10 3MiH copusja IOABI cepen ixHix
HAIIaAKiB oKpeMux (Gopm, I SKUX HOBI ymMoBU Oyam BiKe KOMGOPT-
HuMU. | BOHM HOUMHAJIMW I[IJIKOM YCIIIITHO PO3MHO:KyBaTucsa. IIpoiec
IOBTOPIOBaBCcA HeoxHopaszoBo. TpuBae BiH i 3apas. Mu HaszuBaemo #oro
€BOJIIOI[I€I0 JKUBUX OpPraHi3MiB.

PesynbraToM eBoJOIIii cTajsia ImMoABA BEJIUKOI KiJIBKOCTI HOBUX (DOpPM
JKMBUX OpradismiB. Amyke Ha HaIIill mjIaHeTri 6araTo Micipb 3 pi3HOMAaHIT-
HUMU yMOBaMW iCHYBaHHSA, AKi 3 IJIMHOM Yacy MOYYTb 3MiHIOBaTHCAH.
KoHTHMHEHTH pyXaioTbCcA, KJIiMaT cTae OiJbII JKapKUM, a IIOTIiM — IIPO-
xosonHimuM. I cami KMBi OpraHisMu TeX CyTTEBO BILJIMBAIOTH HA CBOIX
cycimiB mo miaHeri.

Cranom Ha 2011 pik OyJso ommcano moHazg 1,2 MJIH BUAIB CydacHHUX
JKMBUX OPraHidMiB. A UYMCI0 BUMEDPJIUX, 3a AeAKUMHU IiJpaXyHKaMWH,
mozke cAaratu 500 mura. oA Toro 1106 posibpaTuca B I[bOMY Pi3HOMAaHIT-
Ti, OYJI0 CTBOPEHO OKpeMy rayysb 6iosorii — 06i0JOTiuHy cHCTEeMATHKY.



BiopianomaHimrnﬂ

IIpu6au3Ha KiJgbKiCTh BUIIB JEIKNX TPyH OPTaHi3ZMiB

KinbkicTb onucaHux KinbkicTb HeonucaHux
lpyna A A
Bugis BuAiB (NnporHos)
baratokniTnHHi TBapuH® 953 605 9 920 000
Xpomictn (6ypi, AiaTomMOBI Ta iHLUI 17 892 34 900
BOAOPOCTI, HECNPaBXHi rpubn ToLLo)
CnpaBXHi rpnbu 43 272 616 320
Buwi pocnnHm 224 244 314 600
Apxei 503 456
bakTepii 11 010 11 000
Ycboro 1266 762 10 897 276

PizHomarimHicmp xuPux opzaHi3MiB VKpa)'Hu

Ha tepuropii Vkpainu Te)xk »KuBe 0araTo BHUIIB JKUBUX OpraHisamis.
@Payna (cykynHicTs TBapuH) YKpainu HapaxoBye moHax 46 000 Bugis.
Binbime Bchoro cepen Hux xomax — 35 000, iHIIMX YJIEHMCTOHOTHUX —
noHan 3500 Bumis, pub6 — momax 200, amdibiin — 20, pernruniin — 23,
nraxiB — 424, ccaBmis — 132.

Daopa (cykymHicTh pocauH) YKpaiHu Te:x € 6araToro i HapaxoBye
monan 27 000 BuniB. lllompaBma, monax 15 000 3 Hux — 1e rpubu Ta
rpubomoiOHiI opraHismMm, SKi M0 pocawH, 3TiAHO i3 cyuacHOIO cucTeMa-
TUKOIO, He HajexkaTb. AJjie HazBa «(Jopa» TaKOK TPASUIIAHO BUKOPUC-
TOBYETBHCA 1 JJIA IIUX I'PYII OpraHisMiB.

Poagiz\u cucmemamuKku: MaKCoOHOMIS
ma HomeHKAamypd

Biosoriuna cucrematuka — 1ie po3xaia Oio-
Jorii, AKU GOpMye €MUHY CUCTEMY KUBOTO CBi-
Ty Ha OCHOBi BHUJiJIeHHs OiOJIOTIYHMX TaKCOHIB
(cucreMaTUUYHUX OOWHUIG) i BiAIOBiZHUX HAa3B,
HaJaHWX 3a MEeBHUMHU IIpaBwjIaMu (IIpaBUJIaMU
Oionoriunoi HomeHKJaTypu). CydyacHy cucreMmy
piBHiIB Kaacudikarnii 3ampononyBas Kaps Jliu-
Hel (mai. 3.1).

Biosioriuna cumcremaTuka mOOAiJsg€eThCA Ha  Man. 3.1. Kapn JliHHen
IBa OCHOBHI poszinu: takcoHoMmiio Ta Giosoriu-  (1707-1778) — weepcbkuii
HY HOMEHKJATYDY. npvpofo3HaBeLb Ta Nnikap
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TEMA |

Taxkconomia 3ailiMaeTbCs PO3POOKOIO IIPABUJ TPYIYBAHHS KHUBUX
oprauismis. Ile myske ckJyamgHa mpobsema, 60 4acTo He 30BCIiM 3po3yMi-
JI0, HA OCHOBI AKHX O3HAK CJif 00’emmyBaru opramismu y rpynu. Tax,
y DaBHUHY KUTiB BigHocuau 1m0 pub uepes Te, IO BOHU JKUBYTH Y BOJIi.
AJse amainis BHYTPIiIIHBOI OyAOBM IMX TBAPUH 3aCBiIUMB IXHIO HaJEMK-
HiCTBh IO cCaBIIiB.

Biosoriuna HOMEHKJIaTypa PO3po0Jisge IMpaBUJia HAWMEHYBAHHS JKU-
BUX OPraHi3MiB, CTBOPIOE CIIEIiaJIbHI MilKHApPOIHI KOAEKCU, IKi peryJio-
OTh cHipHi nmuTanHA. Takok BoHaA BUpilIye mpobjeMu CUHOHIMIB (Koau
OIWH BUJ BUIIaJKOBO OTPUMYE KiJIbKa Ha3B) Ta iHIII BasKJIUBI mpobyemMu.

nPUHqunu Haykoboi kaacudikayii opzaHizmib

CyuacHa cucTeMaTHKa I'PYHTYETHCSI Ha TAKUX OCHOBHUX NPUHIIUIIAX:

+ cHUCcTeMa IIOBUWHHA BimoOpaskaTy eBOJIIOMiNHI 3B’ I3KU MidK KUBUMU
opramizamMaMu Ta BKasyBaTU Ha PiBeHb IXHBOI CIOPiAHEHOCTI;

+ BOHA Mae OyTH 3PYYHOIO I BUKOPHUCTAHHS i MO3BOJISATH JIETKO
IomaBaTU HOBi, HEITOJZABHO BiIKPUTI BUAU;

* OCHOBHOIO CHUCTEMATHUYHOIO KAaTeropiew € BuUM, CIOpPigHEHI BUIM
00’eIHYIOThCSA B OiJIBIII BHCOKiI TaKCOHOMIUHI OOAWMHHUIIL — pOAU, POAU —
Y POAUWHMU, a OCTaHHI — imie B Ginbmii rpynu (mas. 3.2);

+ OpraHismm, IO BXOAATH OO OJHOTO TaKCOHA, MAaIOTh IMOXOIUTH Bif
OJTHOT'O CHIJIbHOTO IIpeaKa.

| Domen | | flomen |
| cyan:omeH ] Cysn:omeH |
> tg (royna sppers]  |iroyna sppers)
opeso | [ Teperso |
| Tvlln | Bip,lnin |
rome ] [ ]
P | [ Topraor |
TBapuHn | Poqlmna | | PO}J,ll/lHa Yci iHWi opraHiamn
T w ] [ ]
e ] [ o]

Man. 3.2. CuctemaTnyHi KaTeropii TBapyH Ta iHWKX OpraHiamiB
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/V\OHquiAemuw—ii ma nOAiqSiAemuLin 2pynu opaaHismiB

3a IMOXOIKEeHHAM CUCTEeMATHYHI I'PYIIN KUBUX OPraHisMiB HOIiIAOTE
Ha MOHO(iseTnuyHi ¥ mosidimernuni (Big rper. mono — opuH, poli —
6arato). MoHo¢imeTnuni TakcoHu 00’€IHYIOTH yCiX HaIaAKiB OJHOTO
mpenka, a moJgaidimeruuyni — pisHEUX OOBiJIBHO OOpaHUX HAINAAKIB mde-
KinbpKox mpeakis. Tak, xiaac OOHOMONbHI € MOHODIJIETUYHNM TaKCOHOM,
a Tpaguilitine mapcTBo PocanH — moIi()iieTUHYHUM, OCKiJIbKHU 00’ eqHYE
IeKiJbKa HeCcIopimHeHWX rpyn (HAmpHUKJIAL, Pi3HOMaHITHI BOJOPOCTI,
BUIIi POCIUHMN).

Y cyuacHi#i cumcremMaTuili moJripisieTMuHi TAKCOHM BBAYKAIOTHLCSI HeE-
OPUAHATHUMHU. SIKIO BIAETLCS AOBECTH, IO IpPyla € IoJi(iJeTuuHoro,
cuCTeMAaTHKHM il JiKBiAyIOTH ab0 K 3MIiHIOIOTH i MeXXi, 11100 BUKJIIOUYUTH
3 mei Hecnopigueui Buau. Tak, y MmunyaoMy OyJjo JiKBiZoBaHO Taki rpy-
nu, Kk BesxpeberHi i1 TaeMHOIIIIOOHI, a B OCTaHHI POKM 3HAUHI 3MiHMN
TOPKHYJIUCA MeX mapcTB Pocaunu, Teapunm ta I'pubu.

< Paniwe B knaci CcaBui Buginanm okpemi paan MapHokonuTHi 1 Kutonogi6Hi. Ane
mel BUABWIOCA, WO Ui ABi rpynn MaloTb CnifibHe noxomkeHHA. OCTaHHIN cninbHWiA
npefokK L1x rpyn AaB MoyaTok ABOM JliHiAM, OfHa 3 AKMX CTana npefkammn CBUHEN,
a Apyra po3ginunaca Ha niHii XyMHUX NapHOKOMUTHUX i KUTIB pa3oM 3 6eremoTtamu.
TakvM YMHOM, 3rigHO 3 MpaBMIamMM CMCTEMATUKK, Ui ABa pAaan Tenep o6’eAHYIOTb

B OAUH pAaa — KWTOMapHOKOMUTHI.

Omoxe, menep Bu 3Haeme

1. IlTo € pe3yabTaToM eBoaIii? 2. IKMMU € OCHOBHI IPUYNHHA
TMOABU HOBUX BUJIB oprauismiB? 3. CKibKU BUAIB opramismis
HaaiuyooTh payHa i ¢paopa Yrpainu? 4. Illo Take Oiosoriuna
crucTeMaTnukKa, TaKCOHOMisi, OioJsoriuHa HOMEHKJIATypa Ta SKe
ixHe OCHOBHe mpusHaueHHsA? 5. HasBiTh ocHOBHI cucTemaTuuHi Kareropii
TBAapWH Ta iHMUX XKWBUX opra”idmiB. 6. IIlo Take mMoHOGDiseTHuHi Ta
mosidineruuni rpynu opraHiami? 7*. Homy HaMOinbIy KiJIbKicTh BUIIB
cepel yCiX KHBHUX OpPraHisMiB MaioTh KoMaxu?

3anumanns ma 3abgaHHsi

8*. TpuBanuii uac ribouiB, opaHryTaHiB, ropuj i ImuMIIaHse 00’en-
HyBaJu B ponuny JlrogmHomomiOHiI MaBou. Y TOH 2Ke Uac Jiofel Ta ixHix
BUMEDPJUX POAWYIB i MPeAKiB BUOKPEMJIIOBAJIM B OKpeMy poaunHy Jlrogm.
3rifgHo 3 IPUHIUIIAMU CYyYacHOI CHCUTeMATUKN, OPAHT'YyTaHiB, TOPUJI, IIIAM-
maHse i Jmogeil 00’eIHYIOTh B OAHY POAUHY, a riboHiB B imimy. IlosicHIiTB,
YOMY MOIJIM Bifl0yTHCA TaKi 3MiHM y CHCTEMAaTHILi.
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TEMA |

Konnenmii suay. Kpurepii Bungy

Lo make sud? fki kpumepii sudy eu 3Haeme? fki ic-
Hytomb cnocobu sudoymeopeHHs? llJo make cmamegul
oumopgiam? AKi epynu opedHiamie Hazugarome MoHoine-
muy4yHUMU? noniginemuyHumu?

CYHCJCHI KoHuenyii dionoziyHozo Bugy

CkJIamHicTh IMOAINTY *KUBUX iCTOT Ha BUAM IIOJIATAE Ie U Yy TOMY, IIIO
caMé BU3HAUEHHS IOHATTS «BUI» € JOBOJL CKJIAZHHM. | 3aJI€KNUTH BOHO
Bifl TOTO, KA 3 KOHIENIifl BUAY BUKOPUCTOBYETHCA B IEeBHOMY BHUIAAKY.

16

Heaki momupeHi KoHueHIii BUIy

HasBa
KOHUenuii

BusHaueHHa Bupy

Oco6nuBocTi KOHUenuii

TunonoriyHa

Lle rpyna ocob6uH, siki €
ileHTnYHMUMKN 0o ocobu-
HV-€TaNIoHy 3a NeBHUMY
O3HaKamu

Yci 0cobuHn BMAy MOPIBHIOKTHCA

3 eTanoHHUM 3pa3kom. Lia KoHuenuia

JyXe He3pyyHa ANA BUAIB, OCOOUHM AKMX
MOXYTb CUNbHO BIAPI3HATACA 3@ 30BHILIHIMMK
O3HaKamu, HanpuKknag cobaka JOMalUHil,
KiHb (Man. 4.1)

34aTHa cxpeLlyBaTncA
i paBatm nnigHe NOToM-
CTBO

HomiHanic- Lle rpyna ocobuH, Aka IcHytOTb TiNbKM 0COOMHW, @ BUAN — Lie YMCTO

TUYHA BM3HAETbCA GOpPMabHO | TEOPETUYHE MOHATTS, 60 KMBi OpraHiamMu
Knacudikauieto i ctaHo- B Npupodi NOCTINHO 3MiHIOITbCA. B ii mexax,
BUTb MEBHUN eTan PO3BU- | HAaNPWKNag, Ba)KKO MOACHUTU AyXKe TpuBane
TKYy NeBHOI eBOJOLiNHOI icHyBaHHA riHKro abo WuTHIB (Man. 4.2)
NiHil

bionoriyHa Lle rpyna oco6buH, wwo KoHuenuia gobpe nigxoanTtb Ana onucy

6araToKNiTMHHUX OpraHi3MiB 3i CTaTeBMM PO3-
MHOXeHHAM. Ane 3a3Ha€ TPyAHOLWIB Nig yac
onucy opraHi3mis, AKi He MaloTb CTaTeBOro
PO3MHOXeHHS, Hanpuknag bakTepii

QinoreHeTny-
Ha (HanbinbLu
nowmpeHa
B Hal y4ac)

Lle HalimeHwa moHodine-
TUYHA rpyna, Aka 3a-
cnyroBye Ha dopmanbHe
BM3HAHHA

Lla koHuenuia BM3Hayae BMA BMXOQAYUN 3 MOTO
MOHO®INETUYHOTO MOXOAKEHHA (Bif OAHI€El
nonynAuii abo HaBiTb OKpemoi 0cobrHu). He

€ BOANOK0 ANA BM3HAYeHHA BUAIB, AKi BUHU-
KSIN LWIAXOM CXpeLlyBaHHA abo cumbioreHesy




EiopianomaHimn'm

Man. 4.1. MNpuknagu BrAiB, 0COGUHM AKUX 3HAYHO BiAPI3HAIOTbCA OfHa Bif OAHOI 3a 30BHiLL-
HiM BUrNS4OM

Man. 4.2. TiHkro gBononaTese (a) i WWTeHb NITHIN (6) — BUAN-LOBroXuTesi, iCHyI0Tb NoHag,
100 MnH pokis

Kpumepii Bugy

Y mpupoai TpamiasaioThCad BUAU-IBIMHUKM, IKi AyKe momiOHiI MixK co-
0oio 3a 3oBHiMIHIMU o3Hakamu. Tomy, 11106 He TTOMUJIWTHUCS, AJS BU3HA-
YeHHSA BUJYy BUKOPUCTOBYIOTH He AKYCh OJHY O3HAKY, a I[iJINI KOMILIEKC
KputepiiB Bugy (c. 18—19).

Omsxe, menep Bu 3Haeme
1. ki icryiorh Koumenilii Buxy? 2. na axux BumgiB Oynue
BajKKO 3acTrocyBaTu (pijoreHeTmuHy KOHIemIliro Buay? 3. fAKi
icuyrors KpuTepii Bumy? 4*. HasBiTh mepeBaru ii HemOJIiKu
OCHOBHUX KOHIIENIifl BUIY.

3anumanns ma 3abgaHHsi

5. Ha KOHKpeTHOMY HNPUKJIALL IOSACHITh, K 34 JOIIOMOI0I0 Oioximiu-
HOTO KpHUTePilo pos3pisauTu aBa Bumu. 6*. Cepen KomMapiB iCHYIOTH BULU-
IBIAHUKU, HedKi 3 AKUX MOKYTH IIEPEHOCUTH MaJApilo, a medAki — mi.
3a 30BHIIIIHBOIO OYI0BOIO BOHU He PidHATHCSA. 3aNpoIlouyiiTe cmocio (abo
c1ocobu), 3a JOMOMOroI0 AKOro (abo AKMX) IIi BUAYM MOYKHA PO3PIBHUTHU.

17



18

TEMA 1

Kpurepii sugy

~
Mop¢onor|=|rmu: CXOXiCTb 30BHILIHbOI i BHYTPILWHbOI OyAOBM OpraHiamiB 0gHOro
BMAy Ta ii BiAMIHHICTb y pi3HUX BUAiB
Mopdonoriuni BigMiHHOCTI MyLLNIB MOJIOCKIB poAy CTaBKOBUK
_J
4 )
FeHeTUYHMMA: KinbKicTb i CTPyKTypa XPOMOCOM Buay, TOBTO Oro KapioTumn (KOMHWi
BV, Ma€ YiTKO BM3HAYEHMI Habip Xpomocom)
Moniska 8 B % w i X Moniexa u Bowoww b
3BM4anHa XX KA AR AKX Am mx ax = 3aKacriicbka M W 30 8 an A% 02 an
AN AA DA AR M AR aA Aa AR AR AR A AN A8 BA AA
an LY LLEEETY e
MonisKa T “ foni B ownomt oo
cxigHo- (LTI T I TR TR T oniBka -
€Bponencbka '* 4% M e e e e m Knprusbka 0 00 42 0D f4 an ae e
LU LU aa
LT [ . An A AR
_J
4 )
PenpoayKTUBHUIN: cxoxXiCTb NPOLECIB KUTTERIANBHOCTI 1 MOXIIMBICTb CXPELLYBaHHSA




DiopiaHomarimmsi

BioxiMmiuHMIN: moxnusicTb po3pisHATM BUAM 3a GioxiMiuHUMKU NapameTpamu (6yno-
BOIO GiNKiB i HYKNEiHOBKX KUCOT)

HitporeH (%)

5,89 520
binok (%)
kBMiCT HitporeHy 1 6inka B HaciHHi TPbOX BUAIB NOMMHY 52,50 36,79 32,50 )
( )

FeorpadiuHnii: sona nowuperHs suay (apean). IcHyloTb BUAK 3 PO3iPBaHUM i myse
BEJIMKMM apeanamMu MOLINPEHHS

Apean cipoi BOPOHH Apean 4YOpHOI BOPOHMU

N\ y,
f . . )
ExonoriyHunm: YMOBW iCHYBaHHA Bufy, Moro micue B 6ioLeHO03i, B3aEMOBIAHOCUHM
3 iHWKUMK BuAamun
»KoBTeub Kally6CbKui MoBTelb A3MKONUCTUI KosTteup igkun
Py
.
\
Jlnctani Ta 3miwani nicn Bonota, 6epern o3ep Ta pik Jlyrn Ta nona
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TEMA 1

HexniTuaHLI opMU KUTTA

Aki icHytomb munu kaimuH? fAki ¢yHKYii 8 KaimuHi
sukoHytomoe [JHK, PHK, AT®? Hagiwjo knimuHam nompibHi
6inku? AK y KnimuHax cuHme3syromeca 6inku ma HykneiHosi
kucnomu? llJo make ¢pepmeHmu i 0715 4020 BOHU NOMPIOHI?

Wo make Bipycu?

Bipycu — 1me Giosoriunmi cucrtemm, 1110 He MalOTh KJITHHHOI Oy/OBH.
OT)xe, KJIITMH BOHM HE MAalOTh.

Bipycwu icHyioTh y ABOX (hopMax: MO3aKJITHUHHINA i KiiTuHHIN. ¥V II0-
3aKJITUHHINA ¢opMi Bipycu mepedyBaioTh y BUIJISAAL BipiOHIB — YaCTUHOK,
110 MAIOTh MOCTiNHY (hopMy i KocTaTHRO ITPOCTy OyAOBY. ¥ Iiii (hopMi BoHU
He MOXKYTbH 3iHICHIOBATU IIPOIIECU CAMOBIATBOPEHHS Ta OOMiHY PEUOBUH.
OcHoBHe 3aBHaHHA IIiel opMU Bipycy — B3HAWTH HOBY KJIITHHY-Xas3sgiHa
Ta MPOHUKHYTHU B Hel.

Y kiiTuHHIT QopMmi icHyBaHHA BipycH 3AiHICHIOIOTH IPOITEC CaAMOBif-
TBOPEHHSI, BUKOPUCTOBYIOUU PeCypcHu ¥ KOMMIOHEHTU KJIITWHM-Xa3saiHa.
Hanpukiani nepioxy icHyBaHHA Iiel opMH B KJIITHHI HAKOIIUYYETHCA
BeJIMKA KiJbKiCTh HOBUX BipiOHIB, AKi BUXOAATH Yy 30BHIIIIHE cepenOBUIIE
i TOUMHAIOTH MOIIYK iHIMUNX KJiaituH (Max. 5.1).

KnitnHHa Mo3akniTHHe cepepoBuLle
dopma Bipycy

HykneiHosa
Kuncsnota —
. (ogHONaHuo-

Bipiow roBa PHK)

KniTnHa-xa3aiH

binkosui
Kancug

Po3amHOXeHHsA

Man. 5.2. bygoBa BipioHa
Man. 5.1. Pi3Hi opmu icHyBaHHA BipyciB Ha npuKknagi NPOCTOro BipyCy Ha MpuKnagi
Bipycy BIJ1 BipycCy TIOTIOHOBOI MO3aiKu
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PosmHoOKyBaTHCA Bipycu MOMKYTh TiJIbKM B JKUBUX KJIITHHAX, 00 I/
CHUHTE3y PEUOBUH, 3 AKX BOHU CKJAIal0ThCsA, IOTPidbHI pubocomu, TPHE,
mostekysin AT®, depmenTu Ta iHITI KOMIOHEHTU KJIITHHHUX CTPYKTYD,
AKi BiATIOBimAarOTHh 3a CHMHTE3 OPraHIUHMX PEUYOBMH i AKMX cami Bipycu
He MaioTh. Tomy Bci Bipycu 0e3 BUHATKY € BHYTPIIIHbOKJIITHHHIMU IIa-
pasurtamu. CaMoCTiiiHO 3IifiCHIOBATH IIPOIlECH CaMOBiATBOPEHHS BOHU
He 3IaTHi.

Dygoba Bipycib

Bipycu GyBators mpoctumu i ckaaguumu. Ilpoeri Bipycu wmictarts
TiIbKM HYKJIETHOBY KHUCJIOTY i 0iJTKOBY OOOJIOHKY (Kamcum), AKa I[f0 KUC-
JoTy ortouye (Maju. 5.2).

Bipionu ckaamHux BipyciB BiApiBHAIOTHCA Bif MPOCTUX HASABHICTIO
JimonpoTeinHol 000JI0HKM, AYKe CX0:Kol Ha MeMOpaHU KJiTuH (MaJj. 5.3).
Ile He nuBHO, 60 I 000JIOHKA YTBOPIOETHCA 3 AiAAHKU KJIITUHHOI MeMO-
paHu Tiei KJIiTMHU, Y AKiA BiH po3mMHOMKUBca. o i ckaamy BXOOATH
TaKoK cremudiuni 6iKm camoro Bipycy, siKi BUKOHYIOTH IepeBakHO
pelenTopHy (PYyHKI[iI0 (PO3Ii3HAIOTH KJIITUHY AJA YPaKeHHS).

ITig mimompoTeinmHoO0 000JOHKOIO BipioHA CKJIAIHOTO BipyCcy MiCTUTh-
cdA Kamcug — o00JIOHKAa, AKa CKJIAZAeThcsa 3 OiIKiB. YcepenauHi Kamcumy
posTallioBaHa HYKJeiHOBa KHCJIOTa, AKa MIiCTUTH CIAAKOBY iH(opMaIriio.
Kpim Toro, tam MOKYyTh pO3MiIIyBaTucsA (PEPMEHTH, SAKi JOIOMATraloTh
Bipycy B 3axXOIIJIEHHI KJIITHMHU-Xa3sdiHA.

HykneiHoBi KucjioTu BcepeanHi KalCUIy MOMKYTh OYTU TiJIBKU OJHO-
ro tuny — abo PHK, a6o [IHK. Bipycu, BigmoBigHO, momindAmTs, HA OBl
Besquki rpynu — PHEK-Bipycu i JTHK-Bipycu.

binkoBa o6onoHKa

HykneiHoBa L
pit o oo —— | [ ™
(OHK abo PHK)

=~

.

XBOCTOBUN BHyTpiLLHIN
BiApPOCTOK CTPUKEHb
b BazanbHa

./ nnacTuHKa
JlinonpoteigHa

0060/T0HKa

Dibpunu i‘

Man. 5.3. BygoBa BipioHa cknagHoro Bipycy Man. 5.4. bygoBa BipioHa Bipycy 6akTepiodar
Ha NpuKnagi Bipycy repnecy
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(-

HopmanbHui npioH  Bupao3miHeHui npioH

Man. 5.5. BepeTeHonogibHicTb — 3axBo-
ptoBaHHA Oynbb KapTonni, 36yaHMKOM Man. 5.6. HopmasnbHa 11 aHoManbHa $popmu
AKkoro € Bipoig PSTVd npioHHoro 6inka

Ckaagny OymoBy MalOThb TaKOMK Bipycu OaxTepiodaru (man. 5.4).
Bonu mapasuTyioTh y KaiTuHax 6axTepiii. Cnenudiuna 6ymoBa gomomarae
OakTepiodary mamiiiHoO mMpHKpimIoBaTHCS OO0 O0axkTepii Ta BBOOZUTHU B Hel
CBOIO HYKJIETHOBY KMCJIOTY.

lHWwi HekAimUHHI Popmu Kummst

Kpim BipyciB [0 HeKJITHHHUX (POPM KUTTA HaJeKaTb Ie Bipoigu
i mpionu. Sk OyJ0 BKasaHO BUIIE, Bipycu MalOTh Yy CBOEMY CKJali AK
MiHiMyM HYKJIeIHOBY KucJiioTy i 6iskm. ¥ BipoimiB i mpioHiB € TinbKu
OIWH i3 IIUX ABOX KOMIIOHEHTiB — ab0 HyKJeiHOBa KHCJI0Ta, a0o 0iJIoK.

Bipoinu € xinbreBumu mosekyaamu PHK i HigKux 0ifKiB He MicTATE.
BoHu poaminryioTbes B sapax abo XJIOPOIJIacTax KJITUH POCJIUH i BUKO-
PUCTOBYIOTH iXHi (DepMEHTHI cucTeMu [IJis BJIACHOTO PO3ZMHOMKeHHA. Bipo-
inu MOXKYTb OyTH 30yOHUKAMHU HeAKKUX 3aXBOPIOBaHb pociauH (Maj. 5.5).

IIpionu e G6inkamMu i He MicTATH HYKJEIHOBOI KucjoTu. BoHu cuHTe-
3yIOThCA AK 3BUYAWHI OiTKM i B HOPMi BUKOHYIOTH y KJITMHAX BasKJIUBL
dyurmii. Tak, HOpMasbHa (hopMa IMPioHHOTO OisiKa JiIoAMHU Oepe ydacThb
y QYHKIIIOHYyBaHHI MeMOpaH HepPBOBUX KJIITHH.

IuKOMM TIPiOHU MOJKYTH 3MiHIOBATH CBOIO CTPYKTYpPY (y IepIIy uepry
BTOPUHHY). YKJIaJeHNH Mo-iHIIIoMYy 0iJIKOBUII JIAHITIOT CTa€ AYKe CTIHKUM
o OyAb-AKWX BIJIUBIB, IO HOPYIIYIOTH HOTO CTPYKTYPY. ¥ BHUIO3MiHe-
HOMY CTaHi BiH IlepecTae BUKOHYBaTU CBOI 3BUUYHI (DYHKIIil B KJIiTHHI.
A mig yac «3ycTpiui» 3 TakmM caMUM HOPMAaJbHUM OiJIKOM iHimiroe fioro
IIepeTBOPEeHHs Ha IMPioHHY (opmy (Maj. 5.6). YHaAcHiZOK Aii pioHiB BUHMI-
KaioTh HeOe3IleuHi 3aXBOPIOBAHHSA TBAPUH 1 Jrofeil (CKpeiimi, Kypy TOIIo).

3Bigku Basinucs Bipycu?

Mo:xHa BUAIiIUTH TPU OCHOBHI Bepcii mosBUM BipyciB.
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Bepcia 1. Bipycu BuHUKIN 3 GaKTepiil, AKi mepedIaim A0 BHYTPIilI-
HBOKJITUHHOIO ITapasuTusMy i BTpaTuam O6igbiricTs cBoix reHiB. Ha ko-
PHUCTH TAKOTO BapiaHTa cBiguuTh icHyBaHHA MimiBipycy. Ileit Bipyc Oyio
Bigkpuro mHemmozasuo (2003 poky). Moro BipioHM MaoTh BeJUKUI POB-
Mip, iIX MOXKHAa HaBiTh PO3TJIEAITHU 3a JOIIOMOTOIO CBITJIOBOIO MiKpPOCKOIIA.
A tioro rerom mictuth 911 rewnis, 1o HabaraTo 6iibllle, HidK MiHiMaJabHA
morpeba mJsd Bipycis.

Bepcia 2. Bipycu € koaummHiMum reHamMu, AKi mepediam o mapa-
BUTHUYHOrO CIIOCO0Y icHyBamHsA 1 HaOyaM 34aTHOCTI ImepemimiaTucs Mixx
rJigiTuHamu. 1110 Bepciio miaTBepAKy€e iCHYBaHHA TPAHCIO30HIB — MOOiJIb-
HUX TeHeTHUYHUX eJIEeMEeHTiB, SKi 3maTHi mepeMmimiaTucsa B MeKaxX IeHOMY
KJITUHU Ta IepemaBaTUCA Bif omHiel KJIiTWHU 10 iHIIOL. fIMOBipHHM mo-
HepeIHUKOM BipyCiB TaKOMK € ILTadMiAM — KOPOTKi KiJbIleBi MOJEKyJIu
OHK, akuMm MoXyTh oOMiHIOBaTHCA OaKTepii.

Bepcia 3. Bipycu moxogars Big HOKJIITHHHUX (GOPM KUTTH, AKi 30e-
peraucs 3 TUX YaciB, KOJIM KJITUH iime He icHyBaso. Takwmit BapiaHT 10-
Ope MHOSACHIOE HASABHICTH cepen BipyciB Besukoi Kiabkocti popm 3 PHEK
AK TOJIOBHOTO HOcig cmagkosoi ingopmarii. Came PHEK-cBiT BBaskaeTbhea
monepeHUKOM KJIiTmHHUX (opm xkutrsa. A J[THK, srigmo i3 cyyacHumn
VABJEHHIMH, CTajJa BUKOPUCTOBYBATUCA [IJis 30€PerKeHHsS CHaJKOBOI iH-
dopmairii Ha OinbII misHiX eTamax eBOJIOII.

IlinkoM MOKJIMBO, IO HacIpaBi pi3HiI Bipycwm MaioTh pidHE MOXO-
IoKeHHA. ToMy MpaBMJILHUMY AJISA PiBHUX IPYH BipyciB OyayTh pisHi Bepcii.

ﬂ OfHVM i3 HalBigOMIWNX MPIOHHMX 3aXBOPIOBaHb € Kypy, 3@ AKOro yparkaeTbCA

MO30K ntoauHu. Lle 3axBoproBaHHA 6yno BusBneHo B Hogil [BiHel i 3apa3 npak-
TUYHO 3HUKI0. OCHOBHUM LUNAXOM nepepadi iHpeKUii 6yB puTyanbHU KaHibaniam,
KONW Micna cmMepTi MoguHM 1i TiNo noigany iHWi YneHn nnemeHi.

OM)KG, mene/o BU 3HaeEmMe

1. IlTo Take Bipycu? 2. AKy OyZ0BY MaiOTh IIPOCTi i CKJIAA-
Hi Bipycu? 3. IIlo Taxe Bipoigu i mpionu? 4. Yum BOHU BiA-
pisHAIOTHCS Bif BipyciB? 5. fIKi icHYIOTH rimoTesu MOXOAKeHHA
BipyciB? 6*. SIKy 3 rimores moxomKeHHsS BipyciB Bu BBaiKaeTe
HaMOinbIn GJM3BKOIO M0 PEeaJbHOCTI i yomy?

BGHUMCIHHFI mdad 3CIBgCIHHFI

7. CRIamiTh mepesiK 3aXBOPIOBAHb JIIOAUHU, POCJUH i TBApUH, IPUUU-
HOIO IKUX € Bipycu, Bipoigu, mpionu. 8. Ha akiii cramil :KUTTEBOTO ITUKJIY
BipyciB 3 HUMU HAWUIIPOCTiIlie OOPOTUCA AJA IONEePeIKeHHA MOMIUPEHHS
3axBopioBaHb? 9% YHomy mpioHHIi 3aXBOPIOBAHHSA MOKYTH PO3BUBATHUCS
Iyske IOBTO (0 JecATKiB POKiB micia 3aparkeHHs)?
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sRuTTeBUit MUK BipyciB. 3HaUeHHA
BipycCiB y IPUPOAIL I KUTTi JIOANHN

Lljo make xummesul yuka opeaHiamy? Yum sipycu 8io-
pi3HAOMbCA 8i0 6akmepili? Lo make eHooyumo3s? Lljo make
nepeHoc 2eHig? llJo make yumockenem?

7Kummebud yuka Bipycib

JKurreBuit MUK BipyciB cKJamaeThcsa 3 KiJIbKoOX eTamiB (Maj. 6.1).

Eran 1. PosmisHaBaHHA KJIITUHU-XasdiHa i npoHukHeHHA B Hei. Ilo-
TPiOHI KJIiTHMHU BipioH posIli3Hae 3a JOIIOMOTI'OI0 CHEIM(MiUuHNX PellenTopiB,
AKi poamimneHi Ha #ioro moBepxHi. CaMe ToMy Bipycu ypaskaroTh 3a3BUYaAN
He BeCh OpPraHi3M, a KOHKPeTHI TKaHWHUN I opraHu. Hampukiaanm, Bipyc
rematuty A ypaskae KJIITUHU MEYiHKU, a Bipyc cKa3dy — KJIiTUHU MO3KY.

ITicna posmisHaBaHHSA KJIITHHHN Bipyc KOHTaKTye 3 ii memOpanoio. Bin
pobaATE OarkTepiodaru), a MoKe 3aMaCKyBaTUCA IIiJ] XapUOBY UYaCTUHKY
i IPOHUKHYTHU B KJITHMHY Wi dac eHmonuTody (Maj. 6.2).

3arunbenb ——
KNiTUHN-Xa3AiHa L . / |
@ & -~
- 8-® .
‘~. Bipyc  NHK sipycy ™/
BUBINBHEHHS \ e
BiPYCHMX YaCTUHOK HHPO/ /
KNiTUHK
Pnbocoma
B6ynoBaHa
AHK Bipycy

Man. 6.1. XuTTeBun umkn Bipycy
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BeefeHHA HykneiHoBOI
KUCIOTU B KNITUHY-Xa3ATHa

3nUTTA 3 KNITUHOK-Xa3AaTHOM EngounTo3s

Man. 6.2. Cnocobu NPOHUKHEHHA BipyCiB y KNITUHY

Bakue BipycamM HpoHMKATH y KJITHHH POCJMUH i rpubiB, AKi MamTb
TOBCTY i MIiIlHY KJIITMHHY CTiHKY. ¥ TaKMX BUIIaJAKaX BOHU MPOHUKAIOTH
y KJIiTHHY uepe3 HMOMIKOMMKEeHI MiNaHKu (HAIIpuKJaam:, 3a JOIOMOTOI KpPO-
BOCHCHHX KOMax) abo IIOMIMPIOIOTHCA Uepes IasmMojgecMu (Kamaau, dKi
3’eIHYIOTh KJITHHU MiK c000I0).

Eran 2. YBegenHa HYKJIETHOBOI KHUCJIOTH Y IIUTOILIA3My KJIITUHU-Xa-
3ainma. Ha mpomy erami muKJIy Bipyc mo30yBaeThCA CBOEL 0iIKOBOI 000-
JOHKM i BUBiLJIbHAE HYKJEIHOBY KHUCJIOTY B ITUTOILJIA3My KJIITHHU, AKIIIO
BiH He mo30yBcs ii Ha IepIIOMY eTalli IIig yac IPOHUKHEHHS B KJITHHY,
K, HaAIPUKJIAL, PoOJATHL OaxTepiodaru.

Eran 3. Bsaemogis Bipycy 3 TeHeTHUHHMM amapaToM KJaiTuuu. Bipyc
MOJKe OJIOKyBaTu POOOTY I'eHeTHUUYHOrO amapaTra KJITHHH, a MOYKe caMo-
CTifilHO BUPOOJATH HYKJEIHOBI KMCJIOTH Ta OiIKM. ¥ OedKUX BUIAAKaAX
BiH yoymoByeTbca B JJHK waitunawM.

Ha nmpomy erami yTBopioeThesa nposipyc (ansa 6axkTepiodariB BUKopuc-
TOBYIOTH TepMiH npogaez). IIpoBipyc MoKe TpUBaJMil yac iCHyBaTH B KJIi-
THHI 6e3 30BHiIIHIX nposasis. Ilixg yac moAisy KJIiTHH BiH PO3MHOMXKYEThCA
pasoM 3 TeHOMOM KJITHMHM 3a PaxXyHOK pobotu ii (pepmentiB. Ane min
BIIJIMBOM IIeBHUX (PaKTOpPiB (HApPUKJIAZL, MocaableHHA iMyHIiTeTy opra-
Hi3MYy) IIPOBipyC aKTUBi3ye€ThCS i IEPETBOPIOETHCA HA aKTUBHUN Bipyc.

Eran 4. Cunres 6inKiB i HyKJIeiHOBUX KucjaoT Bipycy. Lleit eran Bifg-
OyBaeTbCs B KJIiTHHI-xa3AiHi. CuHTEe30BaHi KOMIIOHEHTN CaMO30MPAIOTHCA
y HOBi BipioHm.

Eran 5. Buxix BipyciB i3 waitmau. Hacro meil eram moB’sA3aHUI
3 Jqi3ucom (IOBHUM DPYHHYBAaHHAM KJIiTMHU). AJie TaK 3BaHi momipHi
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Man. 6.3. [yCiHb, ypax<eHa Bipycom

(haru micas BOymoByBanHA B JITHK KiaiTuHu-xasdaiHa He BUKJINKAIOTh
Bigpasy misuc kiaitumu. Ixma JJTHK moxe sanumaruca B [THK 6akxTepii
TpuBaJauil yac. I Juine y gedKuMX BUNAAKaX, Hif BIJIUBOM (HaKTOpPiB
30BHINTHBOTO cepenoBUIa (HanpukiIazn, Y P-BUIPOMiHEHHS), Bipyc ak-
TUBYETHCA 1 BUKJIMKAE JIi3WC KJIITUHU. ICHYIOTH TaKOK Bipycu, AKi He
BOMBAIOTh KJITHMHY. BOHM B Hili PO3SMHOMKYIOTHCS, a OKpeMi BipioHm
HOCTYIOBO BUXOIATH HA30BHI KPish KJIITHHHY MeMOpaHY.

Dionoziuni memogu 5opormp5u 3i ouKigAuBumu Bugamu

SIKk Bu BiKe 3HaeTe, Bipycu € BHYTPIITHBOKJITHHHUMU ITapasuTaMMU.
Opniero 3 IXHiX XapaKTepHHX PHC € BHCOKA BHUAOCHEIU(PiuHiCTH, TOOTO
3IaTHICTh 3apakaTy TiJbKU MeBHI BUAM opraHismiB. Ile moB’sa3aHo 3 TUM,
III0 PeIlelITOPY Ha MOBEePXHi BipioHIB AyKe TOUHO PO3Mi3HAIOTH PEIeTopu
KJITUH, 00 SKUX BOHU IIPUEIHYIOTHCSH.

Tomy Bipycu MOKHA BUKOPUCTOBYBATU SIK 3PYUYHUU 3acid 60poTHOU
3 opraHismammu, fAKi 3aBmaioTh ImKoxu JiionmHi. Ile i 30ygHUKU 3axBO-
poBaHb (HAOPUKJIAL, KUIIKOBUX), i IMKiTHUKU, AKI 3aBHAIOTh IIKOIU
KyJAbTYypHUM pociauuam (Maja. 6.3)
abo cBificbKUM TBapuHaM.

Bipycu ypakaroTh TiIbKHU HeBHi
BUIM OPraHis3MiB, 1110 BUTiTHO Biapis-
Hse Ix Big immmx 3acobiB 60poOTHOM.
Tar, aHTHOiOTMKM 3a3BUUYAll MAalOTh
MIUPOKUN BILJIMB 1 BHUMNIYIOTh He
TiIBKY XBOPOOOTBOPHI O0axTepii, aJye
1 KOpUCHY MiKpOo0ioTy KHIIIeUHUWKA.
1 A oGakrepioparu BOMBAIOTH TiIBKU
Man. 6.4. [lia darosoi Tepanii — aTaka 30ynHUKa 3axBoproBaHHA. Taka Qa-
6akTepioparamm xBopobOTBOPHOI 6aKkTepii  roBa Tepamis H03BOJAE JIKyBaTHU 3a-
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XBOPIOBAHHS, SKi BUKJIMKAIOTh CTPEITOKOKM, CTa(iIOKOKHU, 30YIHUKU
OaxTepianbHOl nAmseHTepii Ta iHIIi MiKpooprauismu (mai. 6.4).

Bipycu sIK iHcmpymenm ebontouii

Bipycu BimirpamoTs BalKJMBY POJIb B €BOJIOINIl JKMBUX OpraHi3mis,
ajJe He BCi, a OedKi 3 HHX, AKi He MaloTh UiTKol cmeriaimiszarfii i mo-
JKYTH 3apaskaTu pisHi Buam opraHismiB. Taki Bipycu MOMKYTh IIePeHOCUTU
TeHU BiJ OSHUX BUAIB OPraHi3MiB M0 iHINHNX, 3AiMICHIOIOUN TAK 3BAHUM
TOPUBOHTAJNLHUN TlepeHOoC reHiB. CaMe TaKWMM YMHOM TPEIKU eyKapioTiB
oTpUMAJHN Bif O0axTepiii TeH A CUHTE3y (PePMEHTIiB IJIiKOJIi3y.

Kiaituam maroTh KinlbKa MexaHisMiB, dKi saxuimarmoThk iX Bin ypa-
sKeuHsa Bipycamu. Tax, KiaiTmHa MoKe 3a0JIOKyBaTH Bipyc Imicis Iioro
BOyZIOByBaHHA B ii reHOM. A nedAKi Bipycu opraHisM MoKe IOTiM BUKO-
pucTaTé Ha CBOIO KOPHUCTH (TaK 3BaHe ABUIIE «OJOMAIITHEHHSA» Bipycis).
CaMe TakMM HLIAXOM ILIAIlEHTAPHI ccaBIi oTpumMaJam Big peTpoBipycis
TeHU, AKi JO3BOJIAIOTH IXHill NJIAIlEHTI MacKyBaTu 3apOJOK Bia iMyHHOI
cuCcTeMHU OpraHi3sMy Marepi.

IIle oxma poJsb BipyciB B eBosroIii — Bif0ip opranismis Ha cTifikicTb
Io 3axBopioBaub. Tak, 3aBOAKHN Bimbopy i sarmbesi yacTUHN HaceJeHHS
€Bponu cydacHi eBpomeiilli HaOyJIM JOCTaTHBOI cTifikocTi mo mii BipyciB
KOpYy Ta BiTpsHOl Bicmu.

0 EaKTepII Ta apxel MaloTb opmrlHaany cncTeMy 3axmcty BI,D, BIpyCIB AKa HOCUTb

et}

Ha3By CRISPR. Akwo Hanap 6akTepiodara Ha KNiTMHY 3aKiHUMBCA HeBfauyeio, TO
dparmentn JHK 6akTepiodara BOynosytoTbca B reHom (CRISPR-cuctemy) KnituHu-
xa3zdiHa. | ui pinAaHkn B6ynosaHoi [JHK 6akTepiodara ctaloTb AnA NpoKapioTUYHOI
KNITUHX 3pa3koM, 3a AKMM BOHA BIMi3HAE Ta 3HULLYE Bipyc.

Omoxe, menep Bu 3Haeme

1. 3 AKUX eTaliB CKJIAJAEThCs KUTTEBUI MUKJI BipyciB? 2. AK
Bipycu mpoHHKaoTh y KiaitTmau? 3. AKuM umHOM Bipyc B3a-
eMofie 3 KJaiTuHOIo-xazsinom? 4. K joanHa BUKOPUCTOBYE
Bipycu B 60poTh0i 3i mikigumkamu i xBopobamu? 5. ke sHa-
YeHHS Ma€ AiAJbHICTL BipyciB mysa mporieciB eBourorii? 6*. fki mepeBaru
MAaloTh Bipycu, II[0 He BOMBAIOTh KJIITUHY-XassiHa?

3anumannsi ma 3abganhs

7. Homy icHyBamHsa y (opmi mpoBipycy MoKe OYTH BUTIAHUM IJIs
BipyciB? 8*. Bopornba 3i mIKifHMKaMu 3a JOIOMOTOIO BipyciB mae Gessa-
TepeyvHi mepeBaru mepe XiMivHuMu 3axogaMu 60poTs0ou. A AKi Hemomriku
MOJKYTh OyTU HpUTAMaHHI IIbOMY CIIOCO0Y?
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IIpoxapioTuuHi opraHiamu

Aki opeaHiamu Hanexame 0o npokapiomis? fki xapak-
mepHi pucu marome ixHi knimuru? lljo make mema6onizm?
lllo 8iobysaembca nid 4ac npouyecie 6podiHHA, azomaik-
cayii, pomocuHmesy, xemocuHmesy? Ak PO3IMHOXyIOMbCA
npokapiomu?

Dygoba kaimunu npokapiomib

IIpokapioTn € mHafimpocTimuMmy KJIITUHHMUMYW opraHismamu. Smep
Y KJiTMHaX BOHU He MAOTh. ¥ KJITHMHiI 000B’A3K0OBO MpUCYTHiI pubocomMu
Ta HyKJeoin (mosekyma [JHEK) (man. 7.1). PubGocomu BiibHO TJIaBaioOTh
y IIUTOILIasMi, a HYKJIEOI[ 3a3BWYaAll NPUKPINJIEeHUI B OAHIA TOUIi MO
KJITUHHOI MeMOpanu. Y OeAKUX NPOKaAPioTiB MOMKYTH YTBOPIOBATHCS
iHIIII BHYTPIMIHBOKJIITUHHI CTPYKTYpPHU (XJIOPOCOMH, THUJIAKOIAU TOIIO).

330BHi GiJBIITiCTh TPOKAPIOTUYHUX KJIITHUH BKPUTI KJIITHHHOIO CTiH-
Koto. [leAKi mpokapioTu MamTh IKTYTUKU.

Mopdonoziuni opmu npokapiomib

30BHIiIIHA Oy/0Ba IPOKAPioOTiB He € HAATO pisHOMaHiTHOIO. BinbIricTs
iX mpezacraBjieHa KJIiTUHaMU, AKi MaOTh BUTJIAL KyJi (Koku), Komu (Bi-
Opionu) abo mammuku. TpamaAoThCs cIipadbHi (CHipuaM Ta CImipoxern),
HUTKOMIOAiO0Hi, AuckomoaiOHi, 3ipuacti Ta immii gopmu (mamx. 7.2).

Kiaituru npokapioTiB MOXKYTE 00’ eHyBaTHCA B KOJI0HiI. HacTo Kinb-
KicTh KJIiTHH, gKi 00’egHANNCS, € XapaKTePHOIO AJA IEeBHOTO BUAY IIPO-

Pubocoma

Hykneoin B 2 AN

Llntonna3sma

LnTtonnasmatnuHa

KniTuHHa cTiHka
mMem6paHa Kancyna

Man. 7.1. bygosa npoKapioTUYHOI KAITUHN
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Kok Kokobauuna bauuna bakrtepoig,
Cnopobauunu KopuHebakTtepis
BibpioH Cnipnna CniipoxeTa
C I
@ W
.&
o0 oo L~
®
Avnnokok [oHOKOK TeTpakok CapuwuHa Cradinokok
%0ed®”® meones /N
CTpenToKok CrpenTobauunna CHeniHr-6auuna

Man. 7.2. Dopmun NPoKapioTUUYHMX KNITUH

KapioriB. 3rigHo 3 KimbKicTIO 00’€IHAHWMX KJITHH Ta iXHBOIO (POPMOIO
POBPiBHAIOTH AUIJIOKOKM (ABI KJIITUMHU KOKiB), TeTpaKoKHu (YOTUPU KJIi-
TUHU), capiuHu (BiciM KiitwH i 6isbie) Ta iHmmi. K0 KIITHHN KOKiB
00’eIHYIOThCA Y JAHITIOMKKM, TO iX HA3UBAIOTh CTPEIITOKOKAMU. ¥ BUIIA[T-
Ky, KoJ 00’eIHAaHHA KJIiTWH Harajye IpOHO BUHOTPAAy, Iie cTadiJIoOKOK.

3pigka, ajie TpamasdeThbcAa y IIPOKapioriB i GaraTokJiTuHHA OymO-
Ba (meaki miamoOaxTepii). Tijslo y TaKuxX BUIIB yTBOpPEHE JAHI[IOMKKaAMU
KJITHH, MUTOILIA3MU AKKUX IIOB’A3aHi Misk co00i0. B oKpeMux BHUIIamgKax
CIIOCTEepiraeThCcss HABiTH CIlelfiaiisaliisa KIITUH y cKJIaLi 0araToKJIiTHHHOTO
opraHismy.

J»KTYyTUKY HaA MMOBEPXHi KJIITUH ITPOKAPioTiB MOKYTH PO3TAIIIOBYBATH-
cA y pisHHH cmocié — Ha ogHOMY KiHIl KJIiTMHI, HA OBOX HPOTHUIEIKHUX
abo mo Bciii ii moBepxHi. PisHOI0O Moike OyTm i iXHA KiJdbKicTb — Bifg
OJHiel m0 KiJIBKOX COTEHb.

Ocodaubocmi )KummegiﬂAbHocmi npoxapiomiﬁ

3a BiZHOCHO He3HAUYHOI pisHOMAaHiTHOCTI MopdoJsoriuHoi, TOOTO 30-
BHiINIHBOI, OyZOBM TPOKapioTw MaioTh 0araTo BapiauTiB mMeraboaizmy.
Bouu MOMKyThH 3AilicHIOBATU IIpoIllecu OpPOAiHHsA, asoTdikcalrii, poTocuH-
Te3y, XeMOCHUHTEe3y Ta iHIIIi.
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BaxamnBo0O 03HAKOIO IIPOKAPIiOTiB € Te, III0 BOHU HAJEXXKAaTh OO OCMO-
TpociB. OcmoTpohu — 1ie opraHismMu, AKi OTPUMYIOTH HMOTPiOHI iM pe-
YOBUHU 3 HABKOJUIITHBOTO CEPEJOBUINA UYepe3 KJIITMHHY MeMOpaHy, BU-
KOPHUCTOBYIOUHN SIBUIIE OCMOCY, TOOTO BCHUCAIOTH Te, IO IM IOTPiOHO mJisd
IXHBOI JKUTTENIATBHOCTI, BCi€I0 CBOEIO ITOBEPXHEIO.

Chocodu [PO3MHOIKeHHSI

IIpokapioT pOSMHOMKYIOTHCA IIePEBAXKHO IIJIAXOM NPocmozo nodiuay,
KOJIX KJIITMHA TOPOCTa€ IO IIEBHOTO PO3Mipy, a IOTIM AiJIMThCA HABIIIiJ.
IIpu mpomy BcepeAuHi KJIITHHM BifOyBaeThCsS MOABOECHHS HYKJEOILY.

AJge 1ei cmoci6 He € eguHNM. ¥ AeAKHX IIPOKapPioTiB Moske BimOy-
BaTUCA OPYHbKYBAHHA. ¥ Tpolieci OPYHbKYBAHHS Ha IIOBEPXHI KJIITWUHUI
YTBOPIOEThCA HEBEJWKe BUIMHAHHA, sAKe 30iJbIIyeThCA, a IOTIiM Bif-
OKPEMJIIOETHCS Bil MAaTEePUHCHKOI KJIITUHM, YTBOPIOIOUN HOBUII OpPraHi3M.

Y meaxux BUIIB JKUBUHU BMiCT MaTEPUHCHLKOI KJIITHHU IIOAiIAETHCS
Ha JeKiJibKa YacTWH, KOKHa 3 AKHUX IEPETBOPIOETLCS HA HOBY KJIITUHY
(mroxicunHUL nodin).

CraTeBe PO3MHOMKEHHSA y IPOKAapioTiB BimcyTHe. AJie BOHU MOKYTh
OoOMiHIOBaTHCS TeHeTUYHOIO iH(opMalli€eo iHIIMMU cIocobaMu.

Chocodu odminy cnagroboro iH<ﬁopmaqiefo

e , . 1
KoH’torauis

BesnocepefHill KOHTAKT MK IBOMa GaKTepiaibHUMK KNiTUHaMK 332 JOMOMOrot creLi-
anbHMX NMOPOXHUCTMX TPybouoK, F-ninew, nig yac AKOro reHeTUYHUn MaTepian 3 opHiel
KNITVHU NePeHOCUTbCA B iHLLY

B 588
|\ gL a3 \@ )

( TpaHcpopmauin h

MepeHeceHnHsa [HK, Aka 6yna BuniyyeHa 3 KNiTUMHM (YacTilwe 3a BCe Mif Yac pyriHyBaHHA
KNiTVHKM), 3 oOHMX GaKTepianbHUX KNITUH B iHWI G6akTepianbHi KNiTUHM
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TpaHcayKuin
MepeHoc GakTepianbHMX reHiB 3 OAHIEl KNiITUHK B iHLWY 3a fornomoroto H6akTepiodara
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1. XTo Taki mpoxapiotu? 2. fIki ocobamBoCTi OyLOBM MAIOTh
mpokapiotuuHi KiaiTuau? 3. AKuUMU € ocobamBocTi MopdoJIo-
riumoi OymoBu mpokapioriB? 4. fIki ocobGsmBocTi Mae KUTTE-
IisgabHICTE IPOKapioTiB? 5. IK PO3MHOKYIOTHCS IPOKapPioTH!?
6. Ik mporapioTn OOMiHIOIOTHLCA I'eHETUUYHOIO iHdopmallieio? 7*. Ky Ko-
puCTh mae mMpoKapioTamM oOMiH reHeTHYHOIO iH(pOpMAaIieio?

BGHUMCIHHFI md 3CIBgClHHFI

8. BakTepiodaru MoKyTh IIPOHUKATHA Y IPOKAPiOTUYHI KJIiTHHY i BOU-
BaTH iX. A um MOXyTh OaKTepiodaru TPUHOCUTH IIPOKapioTaM AKYyCh
KopucThb? 9%. Ha MamoHKY 7.3 MOKa3aHO HACHiAKM BBEeIeHHS B OPTraHisM
mumnri 6akTepiit ogHOrO BuAy. ¥ BapiaHTi A BBommam OakTepii, 1m0 He
MalOTh Kalcyau, y Bapianti B — 0Oakrtepii, AKi MalTh Kamcyau, y Bapi-
aHTi B — BOMTHUX OakTepiii, AKi MaroTh KamcyJay, y Bapiaati I' — cymimm
youTux 6aKTepiil, AKi MalOTh KalCyJay, i sKuUBUX O0aKTepiil, AKi He MalOTh
Kamcysiu. 3a (QOpMyBaHHs KaIllCyJu y OaKTepiii BigmoBimae meBHUII T'eH.
SAximro Binm y OaxTepii €, xamcyJsa opmyeTbesa. IKIo iioro Hemae —
KamcyJa BigzcyTHA. YoMy sarmuyam muimii y BapiauTi I'?

.
*:* ®e @@ e9

® o ®
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Man. 7.3. EKCNepuMeHT 3 YBe[leHHsi B OpraHiam muuli pisHux ¢opm 6akTepiit ogHoro Bugy
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PisnomaHITTA IPOKapioTiB.
Baxrepil Ta apxei

lllo make 6akmepii? Ak NOOUHA MOXe B8UKOPUCMO-
sysamu 6akmepii? Y yomy pi3HUys Mmix asmompogpamu
i e2emepompogamu? llJo make mymyaniam, KoMeHcaniam,
napazumusm?

Dakmepii ma apxei

IIpokapioriB mominAioTh, Ha ABi BeJuki rpynu — apxel Ta 6akTepil
(man. 8.1). Apxei BBaKaloOThCs 0e3MOCEPeIHIMU TIpeIKaMHu eyKapioTis.
Ile ny:xe maBHA rpyma OpraHisMiB, IIIO MEIIKAaIOTh YacTO B YMOBax eKc-
TPEeMaJIbHOTO THUCKY, KHCJIOTHOCTI, 3acoJjeHocTi Tomio. Taki ymoBu Oyau
nomupeHi Ha 3eMui 2—3 MJIPI POKiB TOMYy.

IToxin GakTepiii Ha BEJMKI CHCTEMATUYHI TPYIIN JOTEIEeP € IPeAMEeTOM
HaykoBol auckycii. Ko ob’eqHanuAa BUAIB A0 I'PYI paHra Bigmiay He
BUKJIMKAIOTh OCOOJIMBUX ITPO0JIEM, TO 3araJbHOIIPUUHATE iX 00’ €IHAHHSA
Ha piBHI mapcTB abo cybmoMeHiB BiiCyTHE.

Haii6isnpIn mommpeHuM 3 iCHYIOUMX BapiaHTiB € mofin 6axkTepiii Ha
TpU BeJdUWKi rpynu: dasni 6akmepii, meppobaxmepii Ta zidpobakmepii.
IIpencraBEuKamMu naBHiIX OaKTepiil € BOgHEBi 6akTepil (OTPUMYIOTH eHep-
rifo 3a paXyHOK OKVCHEHHs BOJHIO) Ta TepMoToru (0axkTepii, AKi JKUBYTH
y rapAadmux mKepesax). o TeppobGakTepiii Hajme)xkaTh IiaHoGaKTepii Ta
30yOHUK TyOepKyJIbo3y, a A0 rigpobarTepiii — cmipoxeru, xjamingii Ta
30YOIHUKN YYyMH, XOJEePH i caJbMOHEILO3Y.

. “;,

Man. 8.1. MNMpeacTaBHUKK 6akTepiii (a) Ta apxen (6)
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Cucrematuka apxeil TaKOMK € IIle HeJOCTAaTHBO Po3pobieHor0. Aue
BUeHI BUJLJIAIOTH cepel HUX [ABI BeJUKI rpynu — npomeoapxei Ta eyap-
xei. [lo rpyniu mpoTeoapxeil HajgexaThb HemonaBHo BigkpuTi (2015 poky)
nokiapxei. Ix BBasKaioTh Ipymoio, AKa € IPeIKOBOIO IJId eyKapioTiB.

Tepmin «joKiapxei» BUHUK 3aBIAKK TOMY, IO IIi opramismm OyJin
BUABJIEHI B 3pasKaxX BOAU, 3i0paHux Oijnd TrigpoTepMasibHOTO IKepesa
«3amok Jloki», poarammoBaHOTo B ATJAaHTHYHOMY OKeaHi. BupoctuTnu
i MiKpoopraHisMu B J1a6OpaTOPHMX yMOBax He BIAJIOCA. 1X HagBHICTH
OyJia BuUsABJIEHA 3aBASAKU IPOBEJEHHIO METAareHOMHOTO aHaJi3y, AKUN BU-
3HAUa€e HAsIBHICTh INeHiB PiBHUX OpraHisdMiB y AOCIIiIKyBaHOMY 3pasKy.

XapakTepHi o3HAKM OaKTepiii Ta apxei

O3Haka

bakTepii

Apxei

KinbKicTb KniTnH

OQOHOKNITUHHI, KONOHianbHi Ta
(iHkonu) 6araToKNITUHHI

TinbK1M OQHOKMITUHHI

bypnosa KniTnHHOT
MeMbpaHu

MembpaHa 3aBXau fBOLLIAPOBA,
cKnagaetbca 3 ¢ocdoninigis

Memb6paHa moxe 6yTn ABO-
LapoBo abo OfHOLLIAPOBOID,
CKMafa€eTbCa 3 eTepiB rnilepo-
Jly Ta TEPNEHOBUX CMOJNYK

KniTuHHa cTiHKa

CknaflaeTbca 3 MypeiHy Ta
cneyndiyHmx 6inkiB, YacTo Mae
[JOAATKOBI Wwapu

CknapaeTbca i3 nceBaomMypeiny
Ta cneyundiyHmx Ginkis

OcobnusocTi reHomy

He mictuTb rictoHiB

MicTnTb rictoHonogi6bHi 6inku

OcobnusoCTi pxry-
TUKIB

MopOXHWCTI GINKOBI LUMNIHAPY,
pocTyTb KiHUMKOM; 06epTaHHA
BifOYBa€TbCA 3a pPaxyHOK BMKO-
PUCTaHHA NPOTOHHOIO rPaBIEHTY

CyuinbHi 6iNKOBI HWUTKK, poc-
TYTb OCHOBOIO; 06epTaHHA
BiAOYBa€ETbCA 3@ PaxyHOK BU-
KOpUCTaHHA eHeprii ATO

ﬂowupeHHﬂ 5cu<mepia ma apxed

Bakrepii TpamindioThCcA B yCiX cepemoBUITax iCHYBaHHA: y BOmi,
B I'PYHTIi, B }KUBUX opraHiamax. BoHu MOKyTb OyTH B HOBiTpi, 60 BOHH
JIETKO IIePeHOCATBhCS HOTo IMOoTOKaMHu (0COOJMBO y BUTJISAAL cmop). Bak-
Tepil KUBYTH B yCiX THUIIaX BOJAOWM — NPICHUX i COJIOHUX, TapauYMX
i XosomHUX.

Apxeli cmoyaTKy BUSBUJIMN B 30HAX €KCTPEMAaJIbHOTO iCHYBaHHA: IysKe
rapsaumx IyKepesaax (HaOpUKJIaL, reiizepax), HAATO XOJOTHUX yMOBaXxX Ta
Yy BOZOMMAX 3 QYsKe COJIOHUM, KHUCJIUM Ta JY:KHUM cepemoBUIlamMu. Aje
HACTYIIHI DOCHiM)KeHHA BUABUJIN 3HAUHY KiJBbKiCTh apxel, dKi KUBYTH
y HOpMaJbHUX yMOBax. baraTto mpeacTaBHUKIB IIMX OPTaHi3MiB € MeIr-
KaHIAMU TPAaBHUX TPAKTiB TBapuH (PKYHHHX, TEPMIiTiB, JIIOJEH TOIIO).
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ABTOTpOdHI 6aKTepil Ta apxei € BU-
POGHVKaMK OpraHiYHOI PeUYOBMH

BipirpatoTb BaxknuBy posnb B yTBO-
PeHHi FpyHTIB

MyTyanicTnuni 6akTepii Ta apxei
XKMBYTb y 6araTbox opraHiamax

Mapasntununi 6akTepil
€ 30yAHMKaMN 3axXBOPOBaHb

MoTocuHTe3ytoui bakTepii BUpoO6-
NATb KNCEHb

bakTepii

leTepoTpodHi 6akTepii Ta apxei
PYVHYIOTb OpraHiuHy peyoBUHY

€ >keto anA 6araTbox OpraHiamis

DikcytoTb aTMochepHuiA a3oT

BigirpaloTb BaxnuBy posb y Kpyro-
06iry Kap6oHy i HitporeHy

€ €anHMM Y npupogi npoayLeHTom
MeTaHy

Apxei

Man. 8.2. OyHKLii 6aKTepiii i apxel B ekocncTemax

Ponb 5al<me/9i(] ma apxea B ekocucmemax

Bakrepii Ta apxei € umcaenHumMm rpynamu. TomMy He IWBHO, IO
IpeACcTaBHUKMU OaKkTepili Ta apxell 3aliMaloTh PisHi eKojoriuui Himri i Bu-
KOHYIOTH 0arato (pyHKIIi# B eKocucremax (Maja. 8.2).

3HaueHHs 5cu<mepia ma cz/oxeC{ gasi AroguHu

s mroguHM BeJiMKe 3HAYEHHA MAIOTh AK 0axkTepii, Tak i apxei. Pisui
IPeACTaBHUKY X I'PYI MOYKYTb MaTHU AJIA JIOAUHU SK IIO3UTWUBHE, TaK
i HeraTVBHe 3HAUYEHHS.
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3HaueHHS OaKTepiil Oas JIIOTUHHN

B3aemogpia 3 nioguHoto Mpuknap
BriKopunCTOBYIOTbCA Yy BUPOGHMLTBI Xapyo- KncnomonouHi npoayktu, cipu, xni6oby-
BMX MPOAYKTIB NOYHi BUPOOM TOLLO
€ OCHOBHUM BMPOBHUKOM MnpopykLuii B 6io- | bakTepii, Aki BUpobnaATb Nikn (Hanpuknag,
TEXHOJIOTYHOMY BUPOOHULITBI iHCyniH)
€ CKNaZoBOK YacTMHOW GaKTepianbHUX A3oTdikcytoui 6akTepii, AKi CyTTEBO NifBMW-
fobpue LYyOTb YpOXKanHiCTb 6araTbox poc/vH

€ MyTyanicTUYHVMU CMMOIOHTaMM KueYHU- | KuleyHa nanmnyka

Ka niognHn

MoxXyTb MOLWKOAXYBaTN BHACNIAOK CBOEN 3anizobakTepii, AKi NocenAlTbCA y BOAO-

KUTTERIANBHOCTI cnopyan abo mexaHizmu NpoBiAHMX TPybax i MOXyTb MepeLLKoAXaTy
pyxy BOAu

€ 30yaHuKamy 6araTbox 3axBOpPIOBaHb 36yaHVKK Xonepu, yymu, TybepKynbosy,

NIOAVHY, @ TaKoX BaXKNIMBUX [/A Hel TBapyvH | 6aKTepianbHOro paky pOC/vH
i pocnuH

3HaYeHHS apxei I JIOTUHU

B3aemogpia 3 nioguHolo Mpuknag

€ YacTUHOW MIKPOBIOTU KMLWEUYHMKA NoAVHN | MeTaHOreHHi apxei TOBCTOrO KuLeYHUKa

Baxxnuee mxepeno ¢epMeHTIB, AKi BUKO- [HK-nonimepasa apxewn, AKi »unByTb y ra-
PUCTOBYIOTbCA B HAyKOBUX JOCAIAMEHHAX pAYNX Axepenax, BUKOPUCTOBYIOTb AnA

i NnpomMmncnoBocCTi nonimMmepasHoi NaHLUOroBoi peakuil
36araueHHsa pyn mMeTanis nig yac ix BMpgo- ApxebaKTepili BUKOPUCTOBYIOTb AN1A BULO-
6yBaHHA 6yTKy 30510Ta, Migi 1 KobanbTy

Brpo6HMLUTBO NpofyKTiB xapuyBaHHA 3a BU- | DepMeHTU apxeil BUKOPUCTOBYIOTb Y BUPOO-
COKMX Temnepartyp HULTBi MOJIOKa 3 HM3bKMM YMICTOM JIaKTO3M,
AKe BifOYBa€ETbCA 3a BMCOKOI TemMnepaTtypu

Omsxe, menep Bu 3Haeme

' 1. Ha aki rpynum mofminaioTbcsa mpokapiotu? Yum BoHUM pis-
HATBCA MixK coboro? 2. Ile »KuUByTH OaxkTepii Ta apxei? 3. Axy
poab BimirparmoTh GakTepil Ta apxel B IPUPOAHUX €KOCUCTE-
Max? 4. fIke sHaueHHSA MAIOTh GaKTepil Ta apxei AT JTIOIUHET?
5* IlopiBHsAliTe MiskK co6o0 BipyciB, 6axkTepiii Ta apxeii.

3anumarHsi ma 3aBgaHHﬂ

6. CKIamiTh CIIMCOK 3aXBOPIOBAHDb JIOAWUHU, 30YJHUKAMU AKUX € OaK-
Tepii. 7*. Ha KOHKpeTHUX IMPUKJIaIaxX OpPraHiaMiB, IO HaJEXKaTh A0 IPynd
OaxTepiii Ta apxei, MOACHITH, IO TaKe MyTyaJli3M.
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CyuacHi mmorasaam Ha CUCTEMY
eYKaploTUYHMNX OPraHi3MiB

[f® W oFd

=

AKi OomeHU 8uUOiNAlOMb ceped XUBUX Op2aHi3Mie?
3a AKUMU 03HAKAMU MOXHA 8i0pi3HUMU npokapiomise 8i0
eykapiomie? llJo susyae Hayka cucmemamuka? Aki numaHHa
80Ha supiwye? llJo make makcoHomisA? Aki cyyacHi memoou
biomexHos102ii 3acmoco8yromecs 019 8UBYEHHSA OpP2aHI3Mi8?

/cmopiﬂ cucmemamuku eyxapiomiﬁ

ITepirofo cuipo6oro KiaacudikyBaTH »KUBi iCTOTHM MOYKHa BBaXKaTU CHUC-
TeMy ApucToTess, AKWA BUAIJIWB TPymH pOCJuH i TBapuH (Maa. 9.1).
A 1epIoo HayKOBOIO cHCTeMOO KJacupikaiii crana cucrema K. Jlinnes,
y AKif pocJMHU i TBAPUMHM OTPUMAJM CTATyC IIapCcTB. AJie BiKe TOHi cTa-
Jla 3pO3YyMiJIOI0 3HAYHA BiAMiHHICTH TpmbiB Bif iHIIMX KWBUX OpraHi3-
miB, Tomy O. MroHXrayseH BHUIiIUB iXx B OKpeme IapctBo. Illompasaa,
BiH 00’egHaB ixX pasoM i3 rydoxkamu i Kopasamu. 1[10 TOMUJIKY BUIIPABUB
H. Hekkep, AKUil CTBOPUB CBOIO CHUCTEMY, A€ 3aIlPOIOHYBAaB BUIIIUTHU
rpubu B okpeme mapctso. Ha sxaub, npomosuirii Mouxrayserna i Hekkepa
Oy HAZOBro 3a0yTi.

Ilicnia momupenHa eBosmollifimol Teopii Y. Hapsina E. I'ekkeiasn
(maj. 9.2) 3ampomoHyBaB KOHIIEIIIiI0 eBOJIIOIiHHOI TakcoHOMIii. 3rimmo
3 I[i€I0 KOHIIEIIielo, cucTeMa KJaacudikarii moBuHHa Oyaa BigoOpakaTu
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Man. 9.1. Cnctemu XnBUX OpPraHiamiB (aBTOpu 1 POKU CTBOPEHHSA)



xig eBoarorii skmBux opramismiB. Ila Touka 30py
mepeBaskae B HayIli # 3apas. Tomy cydacHi cucrema-
TUKMU IIiJi YaCc CTBOPEHHA KJacudikailiii 060B’I3K0BO
BPaXOBYIOTh CIIOPiJHEHICTh PiBHMX I'PYI OPraHi3MiB.

Bueni y XIX cr. ymepire ycBizomMuan, 1o 4dmc-
JeHHI Mikpockomiuxi icrorm (6axTepii, HaimpocTi-
mri, MiKpOCKOIIiuHi BOZOPOCTi) BasKKO BigHECTU [0
TBapuH abo pocsmH. Hacaimkom 1mporo 6ya0 BUHUK-
HeHHA y cucteMi 'ekkenda HOBOro mapcrtsa IIporu-
CTH, AKe 00’€IHAJIO BC1 OJHOKJJIITUHHI 1 KoJoHiaabHi
dopmu.

Y mepmrii mosmoBuHI XX C€T. yHACHiOK PO3BU-
TKY METOHAiB MiKpOCKOMIii cTasia 3po3yMisiol0 pisHU-
A MiK IIpoKapioTamMm Ta eykapioramu. Y cucteMi
I'. Koymienga O6yJsio BUIiJIeHO YoTUpU IapcTsa: Mo-
Hepu (apo6’suKM), IIpoToKTHCTH (HMKUL eyKapioTn),
TBapunu i Pocaunn.

Y 1959-1969 poxax amMepuUKaHCHLKUII TOCTim-
HUK P. Vanirreiikep (Man. 9.3) yIOCKOHAJIHUB ITIO
CUCTEMY, BUIIJIUBINIU TPUOU B OKpPEME I[APCTBO
(y cucremi I'. Koymimenma ix BigHocuam mo 1ap-
crtBa IIporoktucru). Ila cucrema Oysa HalbiabI
nomupeno g0 80—-90-x porkis XX cT., IOKM HOBI
TEeXHOJIOTil B IIMTOJIOTII Ta MOJEKyJaApHill Gioaorii
He MO3BOJIUJU CTBOPUTHU CYUYACHY CUCTEMY KHBUX
oprauiamis.

H. Hekkep E. lekkenb

1783 1866

BiopianomaHimrnﬂ

Man. 9.2. EpHct lekkenb
(1834-1919), HimeLbKuiA 6io-
nor, ¢isnkK, dinocod, XynoxKHNK

Man. 9.3. PobepT Yanttenkep
(1920-1980), amepuKaHCbKMIn
POCNVHHWIA eKonor

If- _ﬂ

<

I. Koynnenpg

1938

lpodosxxeHHa man. 9.1 Ha c. 40
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Micue eykapiomib cepeq xubux opzariamib

Kapu Boys, cnupaiounchk Ha aHaJis mocaigoBHocTi HyKJaeotuais pPHE
Ta AedAKi iHIII MOJEeKyJaApHi XapaKTepUCTHUKM, 3alIPOIOHYBAaB HOBUII Ba-
piaHT cucTemaTuKu KuBUX opra"idmiB (1985 p.). Srigao 3 HUM OpraHis-
MU TOAINAJNY Ha BeJUKi cucremMaTwyHi rpynm — gomenu. JlomeH — 1ie
TaKCOH HAWBUIIIOTO PaHTY.

Knituuai dopMu KUTTS PO3TOAIINUIAN 3a TphoMa AoMeHaMu — Bak-
Tepii, Apxebaxrepii Ta Eykapioru. Bipycu BumOKpeMujaIn SK OKPEMHI
TakcoH Vira, sxuii 00’eqHYye HEKJITHHHI GopMU KUTTA W 3a PaHTrOM
Bigmosimae momeny. Taka Kiaacudikamia HaWOiIBII TOYHO BigOuBae cy-
YacHi yABJIEHHA PO BUHUKHEHHS 1 €BOJIIOIiI0 OCHOBHUX TPYIl JKUBUX
oprauisamiB (maiu. 9.4).

VY cyuacHill cucTeMaTHIl JOMEHHU MOAiIAIOTHCA Ha OiIbIn ApiOHi cucTe-
MaTUYHI OTWHUIIL — CyO0mOMeHHU, SAKi CKJamalThea 3 HagmapcTs (abo rpyn
IIapCTB), a HAAIIAPCTBAa CTBOPIOIOTHCS ILJIAXOM 00’€HAHHS KiJIbKOX OKpe-
MUX I[apPCTB JKMBUX OPraHi3MiB. ¥ MeXKax OKPeMHUX I[apCTB CUCTEMAaTUUHI
ONUWHUIIL He 3MiHIOBajaucA. 3 HUMU BU O3HaMoMuucsa paximre (mus. § 3).

Ponb cumdiozeHesy b ebonrouii eyKapiomiB

Pamimnre BueHi BuKopucToByBaan y Kjaacudikailii eykapioriB o3HaKu,
AKi 3ajIe:Kayii BiJl YMOB CEepeIOBUIIA i MOTIJIM IIIBUAKO 3MiHIoOBaTUCA. BoHNI
OisbImTe BimoOpaskaau MPUCTOCOBAHICTE 0 IEBHUX YMOB, a He PeaJbHy CIIO-
pimHeHicTh opramismiB. AJie 4acTO CXO0MKi 03HAKHU IIPOSIBIAIOTHCA I y He-
CIIOPiAHEHUX OpraHismiB, a OIM3BbKi «POANUYi» MOMKYTH CYTTEBO Pi3HUTUCH.

Hogi TexHoJIOTi] J03BOJMIN 3HAUTH KpPUTEPil, AKi He 3ayieKanam Bif
YMOB icHyBaHHSA i TouHimme BimoOpasKajau CTYIiHb POAWMHHUX 3B’ A3KiB.
MeTtonu eneKTPOHHOI MiKPOCKOIIil JAaJiM MOMKJIUBICTH MOCHIAUTU TOHKY

b v ‘iﬁ .
@ & « X
AN 1 "y MG

\;:- -7
P. Yantreinkep J1. Maprynic
1959-1965 1971

Man. 9.1. (3akiH4eHHsA) CCTeMn KMBUX OPraHi3MiB (aBTOPW 1 POKM CTBOPEHHSA)
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Man. 9.4. Cuctema TpbOX JOMEHIB Man. 9.5. JlinH Maprynic (1938-
2011), amepuKaHcbKa 6ionornHA

CTPYKTYPY KJITHHHUX opraHesi. Ile M03BOJMIIO BCTAHOBUTHY BEJIUKY POJIb
B eBoJOIii eykapioriB sABuIla cuMOioreHesy, KOJiM T'pymHa OpraHisMiB
BUHNKA€E BHACJJIZOK 00’€QHAHHS KiIbKOX iHIINX I'PYII.

Tax, pamiire Bci BoZopocTi BXoguwau OO CKJAAy mapcTBa PociuHu.
Aune micas Toro AK 6yJ0 BCTAHOBJIEHO, IO IXHi XJOPOILJIACTU MAaIOTh PidHE
MOXOMKeHHA (YTBOPUIKCS IILJIAXOM CcHMOio3y Mik opramismMamm pisHHX
CHUCTeMAaTUUYHUX T'PYIl), IX PO3AiNIUIM HA OEeKiJbKa PI3HUX IIapCTB.

3HAYHUII BHECOK Y BCTAHOBJIEHHI PoJii cuMOioreHe3y B eBOJIOIII]l eyKa-
pioTiB HaeKUTHL aMepUKaHChKiN mocaiguuii JIima Mapryaic (manx. 9.5).

OM)KQ, menep Bu 3Haeme

rf'. "!I

v/

\ 1. ki cucremMu eykapioTMYHMX OpTraHi3dMiB OyJau CTBOpPEHi

B pisHi icropumuni mepiomu? 2. AKi mpobiemu € HaibGigbIn
aKTyaJbHUMH B cucTeMaTuili eykapioris? 3. Ary poJspb mas
eBoJfoIlii eykapioTie masio sBuinie cumbioremesy? 4*. Homy
mapctBo Pociuuu, ske o0’eqHye 3ejeHi, 6ypi Ta uepBOHI BomopocCTi, He
€ MPUAHATHUM 3 TOUKH 30Dy CYyYaCHOI CHUCTEMATUKU?

3anumanns ma 3abgarhs

5. PosginiTh HaBeneHi Ha MAaJIOHKY Op-
raHisaMu Ha IapcTBa BiAIOBigHO m0: a) cuc-
TeMu YauTTeKepa, 0) CydacHUX MPUHITUIIIB
CUCTEMaTUKMU.

6*. XopomsacTu HaCiHHUX POCJUH i 3e-
JIeHIX BOJOPOCTEN MaloTh IIOABiMiHY MeMOpa-
HY. AJle mig yac JocIigsKeHHSA XJIOPOILIACTiB
IeAKUX TPYH iHIIUX BOAOPOCTEH OyJI0 BUAB-
JIeHO HAasIBHICTH TPHOX a00 HAaBiTh YOTUPHOX
meMmOpaH. SIK MoKHA MOACHUTHU el (arT?
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TEMA |

OCcHOBHI rpynu eyKapiorTis

AKi epynu eykapiomuy4Hux op2dHi3mie eu 3Haeme? Yum
Pi3HAMbCA MiX CO60K0 POC/IUHU, mBApUHU i epubu? [AKi 00-
HOKJIIMUHHI opeaHiamu € eykapiomamu? LlJo make cumbio-
muyHi opeaHizmu? Yum pizHAMbCA Mix coboto asmompogHi
ma eemepompogHi op2aHizmu?

[Mogin eykapiomib Ha zpynu

Hosi Texnosiorii mocmimkeHb, SKi 3’ABasgauMCA B APYrifi HOJOBUHI
XX cT., cupuAIn BULJIEHHIO HabaraTo OiJIBIITOT0 YKcIa IAPCTB Y MeKaxX I'Py-
nu eykapioriB. Taka cucTema HaliTOUHiIIIe BimoOpaskae eBOJIOIiMHI 3B’ A3KU
MK OKpeMHMM TIpynaMu eykapioriB. HaiibGinbInuii BHECOK y CTBOPEHHS
HOBOI cucTeMu 3pobmia Tpyma BUueHMX Hiag KepiBuuiirBom Caitru Epia.

3rigHo 3 HOBOIO cHCTEeMOIO, noMeH EykapioTm momindeTbca Ha TPU
cybmoMeHHU, AKi, Y CBOIO Uepry, AiJATbCA HaA KijJgbKa rpyn (HaAIapcTB).
A BiKe HaaIapcTBa MOAIJMAITHL HA OKPEMi ITapcTBa JKMBUX OPraHi3MiB.
Tproma cyomomenamu eykapioriB € ExckaBatu, [liadoperuru (BikonTm)
Ta Amopdei (masn. 10.1). EKcKaBaTy € BUHSATKOBO OJHOKJITUHHUMHU Op-

Man. 10.1. CyyacHa Knacuoikalina eykapioTis
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Tpunaxnocoma TpnxomoHaga TpuxoHimda

Man. 10.2. [peacTaBHUKM eKCKaBaTiB

ra"mismamu, a cepep miaopeTukiB Ta amMop(deiB TPAIIAIOTHCA SIK OJHO-
KJITUHHI, TaKk 1 OaraTokJiTuHHI GopmMu.

Ekckabamu

ExckaBaTtu € HalimaBHINIOI rpymoio eykapioriB. [fo HUX HaieXaThb
TiIbKY OSHOKJITUHHI oprauisMu. BoHM MOKYTh OyTU BiIbHOKUBYUUMU,
BECTU IIApPasUTHUUYHMNI CIIOCi6 KUTTA abo cTaBaTu cuMOioHTamMu Oararto-
KJIITUHHUX opraHisMmiB. EKcKaBaTu UacTo MaloTh CKJIATHI MKTYTUKOBI
amaparu, [0 CKJaZamoTbcsa 3 4, 6 abo 8 MmKIryTuKiB, aje cepem HHUX
€ i omHO- Ta OBOMKIYTHUKOBiL (hopmu.

Ho 1iel rpynu HajmekaTh 30yJHUKMU 3aXBOPIOBAHb, HEOE3MEUHUX MIJIA
aoaunau. [le, Hanpukaan, TpuxoMoHaAa (30yIHUK TPUXOMOHO3Y), TPUIIA-
HocoMa (30yIHUK COHHOI XBOpoOM) i sefimmania (30yAHUK JIeHIITMaHi03y)
(man. 10.2.). Do miei 'k rpynm HaJiesKaTh €BrJIEHU, TUIIOBUM HPEACTABHU-
KOM SAKHX € eBIJIeHa 3ejieHa, OpTraHi3M, AKUUA BUKJIUKAB CTiJIbKU Cymepe-
YOK 3 IPUBOLY TOrO, A0 SIKOI CHCTEMaTHUHOI KaTeropii iioro BimHecTH.

IlikaBuMuy mpeAcTaBHMKAMU €KCKABaTiB € TinmepMacTuriHu (Hampu-
KJIaZ, TPUXOHiIM(pa) — OMHOKJIITHHHI OpPraHidaMmu 3 BeJMKOI KiJbKicTio
IKTYyTUKiB. BoHu € cumbioHTamMu, AKi KHUBYTH Yy KHUINEUHHKAX TepPMi-
TiB i TapraumiB. Came 3aBAaKu iM IIi KoMaxu 3JAaTHI IIepeTpaBJIIOBATHU
mesroyiody Ta iHmi majoictiBHi peuoBmHU. I[ikaBo, 1o camocTtiitHO IIi
ONHOKJIITMHHI eyKapioTu Te)X He MOKYTbhb IIepPeTPaBJIIOBATU IIeJI0JIO3Y.
3a HHUX IIe PoO0JaATh CUMOiOTHUYHI OaKTepii, AKi KUBYTH ycepeauHi iXHiX
KJIITHH.

Diagﬁopemuxu (BikoHmu)

T'pyna miadgoperuriB BingpisHAeThCA HAABHICTIO ABOX MIKTYTUKIB
y OimbIirtocTi mpeacTaBHUKIB abo ixmix mpeakiB. [liadgopeTuKu MOXKYTh
OyTU OJHOKJITHHHUMMN, KOJOHiaJIbHUMU ab0 0araTOKJITHHHUMEN OpraHis-
mamu (man. 10.3, c. 42).
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IHoy30pia OomikoT [iatomoBa Kynbbaba JlamiHapin
(napasut pub) BOJOPICTb
Man. 10.3. MNpeacTaBHUKN AiadopeTukis

HiadopeTnky KUBYTH y COJIOHMX Ta HPIiCHUX BOJOMMAX i Ha CyxXO-
moii. IlapasuTuuHi IpeACcTaBHUKYN MOMKYTH JKUTU B TijaX iHIINX KUBUX
opraxiamis.

Binpmicts aBTOTPOGHMUX eyKapioTiB HaJIEKUTH caMe A0 TPyIu [ia-
(doperukiB. OgHak € B ii ckaazmi i rereporpodu, y TOMY YKUCJIi Tapa3UTH.

Ho 1iei rpynm HaJaeKUTH OiJbIIiCTb Bigmisis Bomopocteit (0ypi, mia-
TOMOBi, 30JyioTHCTi TOI0). UYepBOHI Ta 3ejeHi BomopocTi i yci HazemHi
pocamHU Tako)K € OikoHTtamu. Ille omHmMM mpeacTaBHMKOM OiKOHTIB €
HecHpaB:KHI rpubu (oomikoTu). BiacHe, HecmpaB:KHi Ipubu TeK KOJIUCH
OyJsiz BogopocTAMU. AJjie BOHU BTPATUIU XJIOPO(dia i smyIeHi Oyau agaim-
TyBaTHUCA JO TOTO K CIOCO0Yy JKMBJIEHHA, IO i cupaBkHi rpubu. Came
TOMY iX TpHMBaJuWil yac BimHOCWIU OO T'pubiB.

Cepen miagopeTukiB € i popmu, O AKUX XapaKTepPHU TBAPUHHUN
cmoci6 sKuBJieHHA. o HUX HaJexaTh iH(y30pii, popamimidepu, pamio-
JApii, COHIEBUKU.

OpHoKJIiTHHHI OiKOHTHU BigirpaioTh BayKJIMBY POJIb Y T€OJIOTIUHUX IPO-
mecax. Tak, i3 maHIUPiB AiaTOMOBMX BOJOPOCTEH YTBOPIOETHCA IIOPOIA
miaTomiT, a i3 3aJMMIKIB KOKoJiTOQopua — Kpeiiga. TpamidioTbCAa cepen
HUX i 30yIHMKM BasKKUX 3aXBOpIOBaHb. lle, HampukJan, MaldapiiHUm
mrasMonin (30ygHUK Maaapii) i Tokcomiasma (30yIJHUK TOKCOILJIA3MO3Y).

.

KomipueBuin gxry- Ameba Opixgxi basngianbHnn
TUKOHOCELb rpu6

Man. 10.4. MNpeacTaBHUKN amopdeiB
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A/V\OPC#GT

I'pyna amopdeii cKiamaeTbcsad 3 OTHOKJIITMHHUX, KOJIOHiaJbHUX Ta
OaraTokJIiTUHHUX opraHismiB. Cepes HUX YaCcTO TPAIJIAIOTHLCS OPraHiaMu,
10 37aTHi Ko ameboimHOTO PYyXy 31 3miHoi0 GopmMu Kiaituau. Kiaituam
IpeIcTaBHUKIB mepeBaXHOi OijbImocTi amopdeiBr MaioTh TiIbKK OOUH
IKTYTUK. AJle, IK BCTAHOBMJIU JOCHiZHMKM, Ileli BapiaHT He € mouar-
KOBUM: HaWnmpumiTuBHIiNII amopgdel MaoTh ABa IKTYTUKHU.

Awmopdei KUBYTH y COJIOHMX Ta NPIiCHUX BOAOWMAaX i Ha CyXOmOJIi.
Jluiie cepen iXHiX IIpeACcTaBHUKIB € JiTaioui opramisamu.

Binbmricts € rereporpodamu (y TOMY YHCJIi HapasuTH), aje TPaIld-
IOThCA 1 Taki, 110 3aBAAKU cUM0io3y HaOyJIu 34aTHOCTI 10 aBTOTPO(GHOTO
SKUBJIEHHA.

o amop@eiB HaJjeKaTh CIPaBMKHI CIM30BUKHU, CIPABMKHI rpubu
i GaraToxkaiTHHHI TBapuHN. 3a KiJIbKiCTIO BHAIB I rpymna € Haibiab-
oo cepel eykapioris. OgHokJIiTUHHI (popMu B amopdeiB mpeacTaBieHi
amMebaMI, KOMipIeBUMU IKT'YTHUKOHOCIIAMMN, IPLKIMKAMM Ta iHIITAMN
rpynamu (mana. 10.4).

OpuokJIiTHHHI amopdel MOXKYThL OyTH 30yAHUKAMI TaKUX 3aXBOPIO-
BaHb, AK aMeOHa nMu3eHTepid (AuseHTepiliHa ameba) Ta KaHAUA03 (IPiKIKI).

01 Maca cMBiIOTMYHUX OAHOKNITUHHUX, AKI XNBYTb Y KMLIEYHMKAX TEPMITIB i TapraHis,
MOXe CTaHOBUTK MOMOBUHY Macu IXHbOrO Tina.

OM)KB, mene/o BU 3HaeEmMe

1. Ha AKi ocHOBHI rpynu mominsaioTh eykapioriB? 2. SIki opra-
HisMu BigHOCATH A0 cyOomomeHiB ExckaBaru, [liadopeTuru Ta
Anmopdei? 3. fAKi ogHOKIITUHHI eyKapioTH HaeXaTb OO0 IUX
TPhOX rpymn? 4* 3BiAKM HOXOAATH HA3BU CyONOMEHIiB eyKapi-
oriB? IIlo BOHU 03HAUAIOTH?

BGHUMCIHHFI mdad 3CIBgCIHHFI

5. Homy TapraHam i TepmiTam AJd IIepepoOKU OepeBUHU IIOTPiGHI
CcUMOiOTHMYHI OJHOKJIITHMHHiI, a TPYTOBUKY ¥ OIEeHBKY — Hi? 6. ¥ mapa-
rpagi OyJso HaBemeHO iH(MoOpMAaIil0O IPO OTJHOKJJIITHHHUX CUMOIOHTIB, AKi
JKUBYTH Y KUIIeUYHUKY TepMiTiB. HaBenmiTe ime Kinbka IpuKJIAgiB TBAPUH,
y TpaBHi#l cucTeMi AKX HaABHI Taki cumbionTu. 7. AKi 03HAKM CIIpaB:KHIX
rpubiB YKa3yoOTh Ha IXHIO CHOPiAHEHICTh i3 6araTOKJIITUHHNMY TBapUHA-
mMu? 8. YV muTOILIasdMi MaJApPifHOTO MJIA3MOIil0 3HAWIEHiI XJIOPOIJIACTH,
mo30aBJieHi xyopodiny (Tak 3BaHi amikomiactu). SIK e MOKHA IIOSACHUTH?
9*. fIk Teopia eHmOocmMOioreHe3y MO3BOJIAE 3PO3YMiTU, IO 00’ €THAHHS
BCiX eyKapioTiB 3 XJopoIjlacTaMi B OJHE IIapCTBO € HEAOIiJbHUM?
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ll ABTOTpOdHI eyKapioTu

Ak xuenamecs asmompocgu? Yum pocuHuU 8iopi3Hs-
tombcs 8i0 meapuH? Lo make ocmoc? AKi pocauHU JII00UHA
BUKOPUCMOBYE Yy CinlbCbKOMY 20cnodapcmai?

CucmemamuyHe NoAosKeHHS aBmompogéHux eyKaPiomiB

Bu Bxe 3Haere, 110 aBTOTPO(GHI €yKapioTM yTBOPIOIOTHL OPraHiuHi
PEUYOBMHU 3 HEOPTaHIYHUX B3aBAAKU Hpoliecy (PoToCUHTE3Yy, AKUI BimOy-
Bae€ThCsS B XJIOPOILJIAcCTaxX IXHiX KJiTuH. TpumBajauii yac yueHi HasuBaau
BCi TaKi opraHidMmu pocJuHAMM i BUAIIAMU IX B OKpeMe IIapCTBO.

Aute GLIBII HOKJIALHI HOCTiIAMKEeHHA 3’ ACYBAJIM, 1[0 XJIOPOILIACTHU eyKa-
piOTiB BUHUKJM ILISXOM €HIO0CUMOio3y (IIOCEIeHHAM yCepeAnHi KIiTHHU!
OMHOKJITUHHOrO (hOTOCHMHTE3yI0Uoro oprauismy). Kpim Toro, BusiBUJIOCAH,
110 €YKapioTy IPOTATOM €BOJIIOIIl OTPUMYBAaJIM XJIOPOILIACTH HEOJZHOPA30BO
i Bix pisHUX IpymI OpraHisMiB: CIOYATKY Bij IfiaHOOaKTepil, a moTiM i Bifg
inmmx eykapioriB. Tomy B cyuacHill cuctemMaTHIli pisHi rpymnu aBTOTpOoGHUX
eyKapioTiB HaJIeKaTh 10 PiBHUX IIAPCTB, HAAIAPCTB i cyomomeriB (Mas. 11.1).

TepmiH «pociMHU» 3apas3 He BUKOPUCTOBYETHCA [JisI IIO3HAUEHHS
OKpeMOi cucTeMaTUYHOI OJWHUILI, ajle HUM Ha3WBaIOTh 3a3BUYAll IapPCTBO
3eseni pocamnu (Viridiplantae), mo saKOro HaJeKaTh 3eJe€HiI BOJOPOCTi
i Bumi pocauHu (MOXHU, IIAIIOPOTi, TOJIOHACIHHI Ta IMOKPUTOHACIHHI poc-
auHU ToIo). OcobGysmBocTi OymOBU Ta JKUTTENIAJIBHOCTI POCJIWH, AKiI BU

JomeH Eykapiotn

Cy60omeHu EkckaBaTtun AiadopeTukn Amopdei

IpedcmasHuku EBreHu - Bypi Bogopocri, [liatomosi Bogopoc- Okpewmi Buan yTeopio-
Ti, 3onoTucTi BogopocTi, AnHodiToBi 10Tb CUM6iO3 i3 BOJO-
BOAOPOCTI TowWwo (Haguapcteo SAR); pocTaMmM (MLWARHNKK)
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» YepBOHi BOJOPOCTI, 3eneHi poCcanHm
Towo (HapuapcTBo ApxennacTuan
(Archaeplastida))

Man. 11.1. CuctematuHe NONOXKeHHA aBTOTPOPHMX eyKapioTiB
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BUBUAJM B IIOIEPeNHIX YacTHHAX Kypcy Oiosorii, Oyj0o moOKasaHO came
Ha opraHismax IIiei rpynwu.

TepMmiH «BOIOPOCTi» paHillle BUKOPUCTOBYBAJM AJIA IIO3HAUEHHS BCiX
(hOTOCUHTE3YIOUNX €yKapioTiB, OKPIiM BHUIMX POCJUH. ¥ CYUaCHi# cucrte-
MaTHuIll 0ro OKpeMo He BUKOPUCTOBYIOTH, ajieé BiH 3aJUINNBCA Y Ha3Bax
nesaxkux cucrematnunux rpyn (Bypi Bogopocti, UepBoHi BogopocTi, 3emeni
BOJIOPOCTIi TOIIIO).

Ocodaubocmi dygobu i xummegisinbHocmi aBmompo<ﬁi5

ABToTpodHi eyKapioTu BiApi3HAIOTHCA BEJIUKHUM pisHOMaHITTAM Oy-
moBu Tina. Cepenl HUX € OpPraHidMH, TiJI0 AKHX IIPEACTABJIEHO CJAAHHIO
(He TIomisieHe HaA opradu, HAIIPUKJAMI, V BOJOPOCTeIi), a € opraHisMu, AKi
MalOTh CKJIALHY 0araToKJITHHHY OymOBY, 3 HOLLJIOM Tijla Ha TKAHWHU
¥ opraHu (HampukKJaZ, ¥ KBiTKOBHUX).

Cepen aBTOTPO(dIiB TPAILIAOTHCA OSHOKJIITHHHI, KOJOHiaIbHI Ta Oara-
TOKJIiITHHHI oprauisamu. [[y:Ke xapaKTepHOIO PUCOI0 aBTOTPOPHUX eyKapi-
OTiB € Te, 110 TOTPiOHI IM PEUOBMHM BOHU OTPUMYIOTH 3 HABKOJIUIITHBOTO
cepemoBUINA, IMOTJIMHAIOUYN iX MOBEpXHEI0 cBoro Tisa. ToMy BOHU MOMKYThb
MOTJINHATHU TiJIbKY Ti PEUYOBUHU, SIKi ITepe0yBaiOTh Y PO3UMHEHOMY BUTJIA-
nai. Ilns mos3HaYeHHA [IUX OPraHi3MiB BUKOPUCTOBYIOTH TEPMIH 0CMOMPOPU.

3HaueHHs aBmompocﬁHux opeaHiaMiB gAsi AtoguHu

[xepeno xapuyeaHua [lpomucnoea cuposuHa CupoeuHa 0na meOuU4YHUX npe-
MuweHwnua, xuto, Kyky-  [ly6 (aepeBuHa), cocHa napamie
pyasa, YacCHUK, ropox, (nepeBuHa, nanip, xmeuuyaA), CocHa, rHKro, pomallKa, n1na,
COHALIHUK, BypsAK TOWO JbOH (TKaHMHA), MoX (Topd) eBKaninT ToLio

TOLLO
Miompumanna cknady Jlikeioayia wkionueux 3anodisaHHA wKoou 300poe’to
ammocgepu Hacniokie dianbHocmi JII0OUHU
Yci aBTOTPOdHI JII0OUHU OTpyiHi pocnnHU (LUKyTa, BOPO-
eyKapioTu BMpobnawTb  [pnaopoXHi HacagKeHHsA HAYe OKO, JypMaH TOLLO), BMPO6-
KNCEHDb i MOrMNHATb (ynoBneHHs aBTOMOGINIbHUX  HUKK anepreHis (ambposis, Tonons
BYINIEKNCIINIA a3 BUKMAiB), 6ionnato (ouu- TOLLO), BUPOOHUKM HapKOTUUYHMX

LLIEHHA CTiYHMX BOJ) TOLIO PEYOBVH (KOHOMMA, MakK TOLLO)

ﬂpegcmaBHUKu aBmomPocﬁHux eyxapiomiB

Hait6inpina KifnbKicTh aBTOTPOMHUX €YKapioTiB HAJEKUTH A0 ABOX
HaamapceTs 3 qoMeny [iadopernku — Apxemnactuam i SAR. Apxennactuan
(Archaeplastida) 06’egHYIOTH (POTOCHMHTE3YIOUMX €yKapioTiB, IIacTuamn
AKX BUHUKJINA B Pe3yJabTaTi cuM0iody 3 mianobaxTepisaMu. SaBIAKU [IbOMY
apXerJacTUuIM i OTPUMAJIU CBOIO HA3BY, AKA y IEPeKJIa/li 3 JaBHBOT'PEI[bKOI
03HAYa€ «Ti, IO MiCTATH JaBHI ILTACTUIM» .
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TEMA 1

Jesaki rpynu aBTOTPO(PHUX eyKapioTiB
HaJAAapCTBa ApXemIacTuan

XJI0POMNacTiB, AXKIYTKU € Xoua 6 Ha
OAHIN 3i CcTagin po3BUTKY. MeluKaloTb
Yy COMOHMX i NPICHNX BOJOMMAX Ta Ha
cyxogoni

HasBa rpynm XapaKTepHi o3HaKmu MpepcTaBHUKN
YepBoHi BopgopocTi MaioTb yepBOHe (3pigKa iHLe) Mopdipa,

: : 3abapBneHHsA XJIOPOMNacTiB, Lepamiym,
IXKIYTUKM BiACYTHI Ha BCiX CTagiax dinnodpopa
pPO3BUTKY. MellKaloTb nepeBakHO
B COMOHUX Bogonimax. [deaki suan
KMBYTb Yy MPICHUX BOAAX i IPyHTI
MatoTb fickpaBo-3eneHe 3abapBsneHHs | Xnopena,

XJlamigoMoHafa,
ynbBa

Tino nogineHe Ha KOpiHb i MariH.
Binbwicte BUAIB XMBE B MicLaAx
3 JOCTATHIM 3BOJIOKEHHAM

PO3MHO)KyIOTbCF| 3a gonomoror cnop.

HasemHi pocivHn gocutb npocTor Monitpunx
6ynoBU. Y XKUTTEBOMY LMK (303ynVH NboH),
nepeBaxac rameTodit. PO3MHOXyIOTb- | cdarHym

cA 3a gonomoroto crnop. binbwictb

BUAIB MNBE Y BOSIOTMX MiCLAX

HasemHi pocnuHmn gocntb MNanopoTb
cKnagHoi 6ynoBu. Y XntteBomy 4OnoBiya,

LUUKIi nepeBa)ae crnopoodit. Hedponenic,

XBOLL, MOJIbOBUI

HazemHi pocnunHu cknagHoi 6ynosu.
Y XKNTTEBOMY UMKNi NepeBakae
cnopo®it. Po3mMHOXyloTbcA 3a
[OMOMOrOI0 HacCiHWH. TpannawTbcA
B YCiX Ha3eMHUX i 6araTboX BOAHUX
ekocucTemax

CocHa, KneH,
ay6, TpoaHAa,
nweHuun, na-
TaTTA, INeUYnKY,
noroc




DiopiaHomarimmsi

Haspa magmapcTBa SAR yTBopeHa 3a mepIimMu JiTepaMu Ha3B TPHOX
IapcTB, AKi BXomATh A0 #oro ckJyany (Stramenopiles, Alveolata, Rhi-
zaria). He Bci mpeacraBHUKU IIiel Ipynu HaJNEXaThb A0 aBTOTPOGHUX
opraHismiB. A Ti 3 HuUX, gKi € aBTOoTpOodaMM, MiCTATH XJTOPOILIACTH, AKi
YTBOPUJIKUCA 3aBAAKHN cuM0iody 3 iHIMmMMU eyKapioramu (uacriiiie 3a Bce
3 MpeACTaBHUKAMM UePBOHUX ab0 3eJIleHUX BOJOPOCTEN).

Hdesaki rpynu aBroTrpopHHX eykapioriB HagmapctBa SAR

HasBa rpynu XapaKkTepHi o3HaKmn MpeacTtaBHMKN
Bypi Bogopocri Xnoponnactn nNoxopATb Bif JlamiHapis,
E S T ST | yepBOHWX BofgopoOCTEN. BMHATKOBO dyKyc,
6araToKniTMHHI opraHiamu. MatoTb MaKpoLuucTic

3a4aTKM TKaHWH i opraHiB. Maixe BCi
KMBYTb Yy COMIOHUX BOAOMMAx

LiatomoBi BogopocTi Xnoponnacti noxoasaTb Bif Hasikyna,

5 ‘ YepBOHUX BOJOpPOCTEN. BUHATKOBO NiHHYNApIA,
: OLHOKMITUHHI OpraHi3amu, KniTnHa niaToma

AKX BKPUTa ABOCTYNKOB/M

naHUMpoMm 3 KpemHesemy. lNowmrpeHi

B COJIOHMX i NMPICHNX BOAONMaX,

TPannAlTbCA B FPYHTI

Xnoponnact noxogAtb TpnboHema,
Bil UePBOHNX BOJOPOCTEN. BoLuepisn,
OpOHOKAITUHHI, KONOHianbHi abo 60TpUgiym

6araToKniTVHHI opraHiamu. MowwpeHi
B MPICHWX BOAJOWNMAX i FPYHTI,

JeAKi NpefcTaBHMKM TPanaawTbca

B COJZIOHMX BOAOWMAX

Omoxe, menep Pu 3Haeme

1. Cepen mmpeAcTaBHUKIB AKKUX CYyOMOMEHiB eyKapioTiB € aBTO-
Tpodui opramismu? Hasenite npuraagu. 2. Aki ocobimuBocTi
OymoBu MalOTh aBTOTpPOdHI eykapiotu? 3. Homy aBTOTpODU
e ocmorpopamu? 4. fIke 3HaueHHA MaOThL aBTOTPO(MHI op-
raHismu ana goguau? 5%, Homy Oypi #T uepBOHi BOmOpOCTi
HaJIe:KaTh A0 iHIIOI I'pynu eyKapiorTis, HiK 3ejieHi?

3anumanks ma 3abgaHhsi

6. fIke 3HaueHHd B IPUPOALI MalTh aBToTpodu? 7. HoMmy mesaki mopo-
IU JepeB He BUKOPHCTOBYIOTEH y OyaiBHuUIITBi? 8% 3rigHo i3 mpuHIUOIaMu
CYYacHOI CHCTEeMAaTUKU, JUITAWHUKY He BUOKPEMJIIOIOTh AK CUCTEeMaTUYHY
rpyny. SIK Bu ramaere, yuomy? BiamoBigb oO0TpyHTYITE.
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2 CropaB:kHi rpubu
Ta rpubomomiOHi opraniaMm
AKi opeaHiamu Hanexame 0o eemepompogie? LLjo make
ocmoc? AKi xugi opeaHiamu € ocmompogamu? Yum epubu

8i0pi3HAIOMbCA 8i0 pOC/IUH? [l 4020 8UKOPUCMOBYIOMb
neHiyuiH i Ak (1020 ompumyome?

CucmemamuyHe NoAosKeHHS cn/oaB)KHix zpuéiB
ma 2/9u60nogi5Hux opeaHiamiB

Yueni moBro ob6’egHyBajim CIpaBKHI rpubu Ta rpubomomibHiI opra-
HisMu B oxHe mapcTBo. CyuacHi MeToou MOCJIiIMKeHHS TO3BOJIMJIM BCTa-
HOBUTH, IO CXOKICTh IIMX OPraHi3sMiB II0B’sS3aHa 3 IIPUCTOCYBAHHAM IO
CXOJKOTO CcIoco0y JKWUTTs, ajle BOHM MAaTh Pi3HE IMOXOMKeHHA. Tomy
3apas pisHi rpynm cmpaB:kHiIX rpubiB i rpmbomomibHUX opraHidamiB Bifm-
HOCATBH N0 PisHUX cyOmomeHiB eykapioriB (mas. 12.1).

Tepmin «rpubu» 3apa3 He BUKOPUCTOBYIOTH AJIA MO3HAUEHHA OKpe-
MOI CHCTeMaTHYHOI KaTeropii, aje HUM 3a3BuWYail HAa3MBAIOTHh ITapCTBO
Chopag:xHi rpuou. A 1o rpubonofiOHMX OpraHi3MiB HaJIe}KaTh HECITPABIKHI
rpubu Ta KiJbKa I'PYI CIM30BUKIiB.

CyuacHi BUeHI BUAIJIAIOTh CIIPABKHI rpubu B OKpeMe IIapCTBO B CyO-
nomeHi Amopdei. 3a KigbKicTIO BUAIB CIIPaB:KHI IpuOM TOCTYIIAIOTHCS
TiIBKY TBapUHAM 1 IIepPeBepINyIOTh yCi iHII I'pynu eykKapioris.

Hecnpas:xHi rpubu € npegcraBHUKaMu giagoperukis. [Ipegkamu He-
CIIPaBKHIiX rpubiB OyJi BOJOPOCTi, IKi BTpAaTUIMN 3MaTHICTh CUHTE3YBaTHU
xJIopodi.

JomeH EykapioTtn

Cy60omeHu EkckaBath LiadopeTnkn Amopdei

lMpedcmasHuku lprbonopibHi  MpmbonogibHi opraHizmu: - [prbonopibHi opraHizmu:
opraHismu: MapasnTnyHi cnn3oBukn CnpaBXHi CNN30BUKMK
HecnpaBsXHi (nnasmogiadopuan), He- + CnpaBxHi rpmbu: CymyacTi rpu-
CNIN30BUKN cnpaBXHi rpnbu (oomiko- 6u (ackomiuetn), basunpianbHi
(akpasii) ) (Haguapcteo SAR) rpubu (6asugiomiyetu) Towo
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CopaB:KHiI CIM30BMKH, SK i cIpaBKHI rpubu, € IpeacTaBHUKaAMU
amopdeiB, aje HajJeKaTh OO iHIIIOTO IIapCTBa, HiK cHOpaB:kKHi rpudu. IHIIi
TPYyIN CJIN30BUKIB BiTJHOCATH OO0 eKcKaBaTiB (HeCIIpPaB:KHiI CJIN30BUKH,
abo axpasii) Ta miadgopeTukis (IIapasuTHUYHI CIM30BUKHU, a00 IIJIa3MOIi-

adopuam).

Ocodaubocmi SygoBu G sKummegisinbHocmi zpuéiB
ma 2/9u5onogi5Hux opzaHismiB

XapaKTepHUMHU OCOOJIUBOCTAMHU BCix rpmbiB i rpubomoaibHMX opramis-
MiB € Te, III0 BOHM OTPUMYIOTH IIOTPiOHI IM peyoBHMHMN 3 HABKOJHUIIHLOI'O
cepeoBUIlNa, IMOTJIMHAIOUM iX IIOoBepxHEl cBoro Tijma. Tobro, Sk i aBTO-
TpodHI eykapioTu, rpubu i rpuboOIOAiOHI opraHisaMu € ocmompopamu.

TaxkomMy crmoco0y KMUBJIEHHSA CIPUAE Te, IO IXHE Tijao mMae Qopmy
minenaito. Miuyenili — 1e TriraHTchbKa po3TajJy’XeHa CTPYKTypa, OKpeMi
HUTKOIOAIOHI BiAPOCTKM SIKOI HasMBAaIOTHCA TidhaMu.

Aue kpiMm BoM i MiHepaJbHUX PEUYOBUH IIUM OPTaHiZMaM JOBOAUTHCS
MOTJINHATHY i3 30BHIIIIHLOTO CePEeIOBUIIA IIfe I OpraHiuHi peuoBUHU, 00 BCi
BOHU € zemepompogamu i He 3TaTHI caMOCTiiHO CMHTe3yBaTH OpraHiuHi
PeYoOBUHU 3 HEOpPTaHiUHUX.

Binsmricts rpubiB MamoTh MilegiaabHy OYIOBY, ajie TPAILIAIOTHCS
¥ THUIOBI OZHOKJIITHHHI (hopMu (HAIPUKJIAL, APiiKIKi).

IIpeacTaBHUMKY PiSHUX I'PYII CAN30BUKIB 3aTHI yTBOPIOBATH ILIA3MO/Ii1
(riraHTCHKiI pyxomi OaraTosmepHi KJaiTmHU) abo IceBaomiasmMofii (CKym-
YeHHA OKPEeMUX KJIITHH, AKi MOMKYTb PyXaTHCS y3roi:keHo) (maiu. 12.2).

IIle omuielo xXapaKTepHOIO OJHAKOIO IpubiB € HAIBHICTD y IXHiX
KJITHH KJIITUHHOI CTIiHKM. Y TBOPIOETHCSA BOHA PiBHMMMU ITOJicaxapugaMu.
Hanpuraaz, y 6GiJbIIOCTi cIIpaBKHiX rpubiB BOHA MiCTUTH OeTa-TJIIOKaHU
Ta XiTWH, aje B AeAKWX BUNAAKAX XiTWMH MaiKe BifcyTHI#A (mpisxmsxi)
abo samiHenmit Ha xiTozaH (MyKop). ¥ HeCIpPaB:KHIX I'pubiB KJIITHHHA
CTiHKA YTBODPIOETHCA 3 I€JIOJIO3U.

Man. 12.2. Mna3mofii cNM30BKKiB YacTO MatoTb ACKpaBe 3abapBreHHA (d, 6) i MOXyTb yTBO-
ptoBaTU NNoAoBi Tina (8), B AKMX YTBOPIOIOTbLCA Copu
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3HaueHHs cnpaB)KHix zpuéiB ma zpuéonogiéHux opzaHi:sMiB

g/\ﬂ /\I’OQUHU

[xepeno xapyyeaHHusa
IcTiBHi rpu6bm (6inui rpmb,
OMeHbOK OCiHHI, Nigbepes-
HUK, nevyepuus, Tpodenb
TOLLO)

3anoodisHHA wKoou npo-
OyKmam Xap4yeaHHs, cno-
pydam ma mamepianam

« LiBinesi rpnbn (ncyBaHHA
XapuiB, peyen, npunagis).

- [lepeBopyiiHiBHi rpnbun
(py"HyBaHHA gepeB’AHNX
crnopya Ta BMpo6iB i3 Ae-
peBvHN)

Hxepeno npomucnosoi cupo-
8UHU i MeOUYHUX npenapamie
Bupo6HUKuN:

— PIi3HMX CNOyK (MMMOHHOI
KUCIIOTW, PpepMeHTiB ToLlo) B Gio-
TEXHOJOTYHNX BMPOGHMLTBAX
(acneprin, dy3apiym ToLLO);

— aHTUGIOTUKIB (MeHiuun,
Ledanocnopiym ToLo)

3anodiaHHA wKodu Kynbemyp-
HUM poc/luHam i ceilicbKum
meapuHam

36yAHUKY 3aXBOPIOBaHb
POCNVH (PiXKKK, caxkka, 6o-
poLwHncTa poca, ditodpTopa,
dy3apiym Towo) i TBapUH
(mikpocnopym, TpUXopiToH
TOLLO)

Yuacme y eupob6Huymei
npodyKmie xap4yeaHHs
Xni6, pesaki coptn cupis,
MNOrypTiB i KNCIOMOMTIOUYHNX
NPOAYKTIB, afIKOrofbHi
Hanoi

3anodifaHHA wKoou
300poe’to JIIoOUHU

« OTpyiiHi rpubu (6niga no-
raHka, MyxoMop YepBOHWIA,
piKKK TOLLO).

« BUpo6HVKIM anepreHis
(acneprin, neHiymn TOLLO).

+ 36yLHMKM 3aXBOPIOBaHb
(TprxodiToH, KaHAiaa ToLo)

ﬂpegcmaBHUKu gpyhu zlauBiB ma 2pudonogidrux opzaHiamiB

Sk Bu 3HaeTe, HAWOINBINIA KiJTBKICTh OPraHi3MiB IIiel rpynu BXOAUTH
Io ckaany momeHiB Amopdei ta HiadopeTuru.

Hesari rpynu rpu6iB Ta rpuOomogioHUX OpraHi3MiB

HasBa rpynu

XapakTepHi o3HaKkun

MpeacTtaBHUKN

HecnpaBHi rpu6u (oomiuetn)

Miuenin He nogineHUn Ha okpemi
KniTvHK, G6aratospaepHuin. MpicHo-
BOAHI, MOPCbKi abo Ha3emHi opra-
Hi3MW. BinblwicTb NpeacTaBHUKIB €
napasutamu

CanponerHis,
ditodpTopa, Nnasmo-
napa

CnpaB»Hi CAN30BUKN
(mikcomiueTn)

Y KUTTEBOMY LKA YepryloTbca
cTapii Mikcame6 (OgHOKMITUHHUX
OpraHi3miB, 34aTHMX pyxaTuca
3a [JONOMOrot0 Mncesaonoain) Ta
baraToagepHUX NIasmogiis, Aki
YTBOPIOIOTb NSIOAOBI TiNa

Nikorana, dizapym,
CTpeMOHiTeC
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3aKiHYyeHHS mabauyi

Hassa rpynn XapakTepHi 03Haku MpepcTaBHUKN
MykopoBgi rpu6un Miueniii y 6inbwocTi npeactaBHu- | Mykop, pusonyc,
(3uromiueTn) KiB He Ma€ BHYTPILLHiX neperopo- | eHToModTOpa

oK (cenT). Y pe3synbraTi cTaTeBoro
npouecy yTBOPIOKTb 3UrOMelo-
cnopwu. € canpotpodamu abo
napasvtamu, Aeski npeacTaBHUKM
€ XVKUMK rprbamu

CymuacTi rpubn Miueniin mae BHYTpILLHI nepe- Opixpxi, Tprodens,
(ackomiueTn) ropoAKM, WO po34inAatTb Noro CTPOYOK

. Ha cermeHTn (KNituHm). KoXxHun
CermMeHT 3a3BuYyall MiCTUTb OfHe
AQPO. Y peAKkux Miueniin ogHoKNi-
TUHHWUIA. 34aTHI yTBOpIOBaTU M0-
[OBi Tina. Y pesynbrati cTaTeBOro
npouecy yTBOPIIOTb aCKOCMOPMU.
€ canpoTpodamm abo mapasuTamu

basupianbHi rpn6n Miueniin y 6inbwocTi npeactaBHn- | BopoBuk, macniok,
(6asmgiomiyeTn KiB MOfiNeHnn Ha KiTUHK, CaXKKa

o AY . y KniTHax ofHe abo ABa appa.
i f 3paTHi yTBOpIOBATU MNOLOBI Tina.
Y pesynbTaTi CTaTeBOro npotecy
yTBOpIOIOTb 6Gasupiocrnopu. € ca-
npotpodamy abo napasutamu

Omoxe, menep Bu 3Haeme

1. Io sKMX cyOmMOMEHiB eyKapioTiB BiTHOCATH CIIPaBIKHI rpudu
Ta rpubonoAioHi opraunismu? 2. ki ocobauBoCTi 6yI0BU MAKOTh
cupaB:kHi rpubu? 3. AKi 0cO0IMBOCTI JKUTTEIIATLHOCTI MAIOTh
. cupaB:KHI rpubu i rpubomonioui opranismu? 4. ke sHaUeHHA
IS JIIOAWHYU MalOTh CIIPaBKHi rpubu i rpubomnonioHi opraunismu? 5*. Yomy
dopMa Tija y BUTJISAL MilleJIito BUSBUJIACA HANKPAIIO0 O 3a0e3IIeueHH I
JKUBJIEHHSA CIPaB:KHiIX rpmbiB? BimmoBims ob6rpyuTyiite.

BGHUMCIHHFI md 3ClBgCIHHFI

6. flke 3HAUEHHS B IPUPOJiL MAIOTh CIPABXKHI rpubu Ta rpubomomiomHi
opramisamu? 7. CKaagiTh Iepeaik o3HaK, 3a SKMMM MOXKHA BiapisHHUTH
HaNbinbIl HeOe3nmeuHi oTpyiHi rpubu. 8%. IlnomoBi Tisa rpubiB MOXKYTH
MIiCTUTH 3HAYHY KIJIBKICTh KOPUCHUX [IJA JIOAWHU PEUOBUH. AJjie yac-
TO IIi PEUOBMHM 3aCBOIOIOTLCSA OPraHi3MOM JIOAWHU JIUIIE B HE3HAYHINA
KigmbKocTi. 3 uumM Ie Moxke OyTu 1moB’sizaHo? 9*. Ak Mo)kHa 3amobirTu
py#iHyBaHHIO rpubamMu mgepeB’sTHUX OYAWMHKIB?
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l 3 TBapunu

Yum meapuHu 8idpi3HaoMbcs 8i0 2pubis? Aki meapuHu
MeWKarme y 8awomMy pe2ioHi? AK po3MHOXYyIombca mea-
puHu? Xmo maki xpebemHi?

CUCFHBMCIFHUHHQ NOAOPKEHHH mBCJPUH

Crpas:kHi TBapuHUu € mpeacTraBHuKamu amopdeis. Ilapcteo CpaBikHi
TBapMHU 00’€IHY€Ee OaraToOKJITMHHUX TBApWH, ONHOKJITUHHUX IPEIKiB
IUX TBAPMH Ta IXHIX HaWOIMMKUMX poauUiB. BaraTowkJjiTuHHI TBapuHwH,
SAKUX 3as3BUUYaAl i HA3MBAIOTh IIPOCTO TBAPUHAMU, YTBOPIOIOTL Y I[HOMY
mapcTBi okpeme mimmapctBo (MaJs. 13.1). 3a KigbKicTio BuAiB cIIpaB:KHI
TBAapPUHU € HaOiJIBIIIOI IPYIOI0 KUBUX OPraHisMis.

Ocodaubocmi 5ygo/5u i KummegisinbHocmi mBaPuH

AK i rpubu, TBapuUHU € zemepompo@HuUMU OpTaHisMamMu. XapaKTep-
HOI0 PUCOI0 0araTOKJITUHHUX TBapWH € Te, IO MOTPiOHI iM pedyoBmMHU
BOHU OTPUMYIOTH 3 iK€, AKYy IIOTiM mepeTpaBiiioioTh. 1A mosHaueHHA
TaKWX OPraHi3MiB BUKOPUCTOBYIOTH TEPMiH ghazompodu.

JomeH Eykapiotn
Cy60omeH Amopdei
Lapcmeo CnpaBxHi TBapuHu (Holozoa)
Mioyapcmeo baratoknituHHi TBapuHn (Metazoa)
ly6kn, Eymetasoi
MnactuHuacri . , : q
binamepaneoHi PaodianoHi
IMpedcmasHuku DOAAra CTaBKoBa, — lMepBuHHOPOTI (4epBu, Mo- Pe6ponnasu,
KowuK BeHepn, JIIOCKW, YNIEHUCTOHOTI TOLLO); KnWKOBOMOPOXKHNHHI
TPUXOMMNaKc, Tpen-  — BTOpPMHHOPOTI (ronKoLwuKipi,
TOMMaKkc ToLo XOpZOoBi TOLO)

Man. 13.1. CuctemaTiyHe NosioMeHHA TBAPUH
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[yoka 6oadra

HenpasunbHa

binatepanbHa PapianbHa

Man. 13.2. Pi3Hi BapiaHT popmu Tina TBapuvH

dopma Tisma TBapumH € pisHoio. Yacrimme 3a Bce BOHA € OisamepaJb-
HOI0, TOOTO TijIO Ma€ OAHY Bick cumeTpii. ¥ HbOMY MOKHA PO3PisHUTH
nmpaBuil i JiBUW OOKM Ta mepenHii i 3amgHill KiHii Tija.

Bararo TBapuH MaoTh padiasbHy CUMETPiio Tija, KOJU Yepes HbO-
ro MO’KHA MPOBeCTH Kinbka oceil cumerpii. Popma Tima moike OyTu
i HemrpaBUJIBLHOIO, KOJIM Yepe3 HLOIO He MOYKHA IIPOBECTU KOIHOI oci
cumetpii (mana. 13.2).

TBapUHN 3aCeJHUIN BCi MOXKJIUBI cepefoBMINA iCHYBaHHA. IX MOIK-
Ha 3yCTPiTH B COJIOHUX i IpicHMX BoJOoMMAax, Ha 3eMJIi W mix semJero.
Bararo mpeacTaBHUKIB Iliel rpynu 3aTHiI A0 HOJABOTY. TBapuHU MO-
JKYTh OyTU XUMKAKaMU, JKUBUTHUCS POCJAUHAMU ab0 CIIOKUBATU MEPTBY
oprauiry. Ili opraHisaMu € OfHiI€I0 3 BEPIIWH €BOJIOIIl KUTTA HA Ha-
mIifi maaHeTi.

3HCJ°I@HHFI mBCJPUH g/\ﬂ /\fogUHU

Axepeno xapyyeaHHs
Cinbcbkorocnopapcbki
N AUKi TBapUHK

3anoo0iaHHA wKoou
npodykmam xap4y-
8dHHA, cnopyoam ma
mamepianam

Minb, wawinb, XpyLwak
GOPOLUHAHWIA, TEPMITL
TOLLO

Jxepeno npomucnosoi
cuposuHu

OTpuMaHHA WepCTi, LWKi-
PV, TKaHWHW (LWoBKOMpAR),
BOCKY (6K0N1) i CMpPOBUHM
NS BUPOOHNMLTBa 6GaraTbox
BUAIB KOCMETUKN (KNTW)

3anoodiaHHA WKOOU Ky/b-
MypHUM poc/IuHam i ceiti-
CbKUM meapuHam
36yHVIKM 3aXBOPIOBaHb
pocnvH (nomenuui, Kopo-
ign TOWO) | TBApWH (Nnocki
i Kpyrni yepBu, Knili TOLO)

» TpancnopmHi 3acobu ma 3a-
co6u 38’A3Ky

KoHi, miBHiuHi oneHi, Bepbnioau,
BONIM, cobaKy, BiC/OKK, ronyou
» flomawHi yno6neHyi

Cobaku, KillKku ToLwo

3anodifaHHA WKoOu 300po8’io
JII0OUHU

OTpyiHi TBapUHW, BUPOBHMKM
anepreHis (Munosi Kniwi, go-
MalUHi TBapviHW TOLWO), 30yAHNKM
3axBOPIOBaHb (MNCTYW, BOLLi
TOLLO), MEPEHOCHNKM 3aXBOPIO-
BaHb (Kniwi, Komapi ToLo),

XUKi TBAPUHN
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TEMA 1

MpegemabBruku zpynu mbapun

BaraTokgiTuHHI TBapMHM IOALIAIOTECA Ha Kinbka rpyn. Haibinbin
OPUMITUBHUMMU CepPeJl HUX BBaKaIOTh I'yOOK, ILJIACTUHYACTUX, PeOPOILIaBiB
Ta KUIIKOBOIOPOKHUHHUX (PKAIKuX). AJle XTO 3 HUX € HAWOJIMMKUINM
IO CHiJILHOrO IIpeaKa BCiX TBApWH, IIOKHW IO 3aJUIIAETHCA IIPEIMETOM
HayKOBOI AUCKYCii.

Hdesaki rpynu TBapuH

Hassa rpynmn XapakTepHi o3Haku MpeacraBHMKN

Ty6Kn BopHi opraHismu. Tino ckna- Ky6ok HentyHa,
[AETbCA 3 ABOX LIAPIB KIiTUH. KOWKK Benepn,
MatoTb BanmHAKOBUIA, KPEMHIEBUIA 6ofAra cTaBKoOBa
abo porosuii ckener. MowwpeHi
B COMOHUX i MPiICHMX BOJOMMAX.
Kmenatbes, BiadinbTpOBYOUN MO-
PKMBHI YacTKmM

MnacTnHyacri MnacTruHyacTi TBapyHM MaloTb Tpuxonnakc,
HenpasubHy GopMy, fAKa Moxe TpenTonnakc
3MiHIOBaTMCA. MaloTb B opraHi3mi
BCbOrO YOTUPWU BUAW KNITUH. 2Kn-
BYTb Y TPONiYHUX i Cy6TponiyHnX
MOpAX

BoaHi opraHismun. Tino cknagaetb- | BeHepuH nosc,
cA 3 OBOX LWapiB KNiTvH. MatoTb MHeMioncuc,
pagianbHy cumeTpito Tina. Ha MepTeH3ia
MOBEPXHi Tina po3TalloBaHi rpebHi
3 BillOK, AIKi 3abe3neuyioTb pyx
TBapViH. [MowmnpeHi B CONOHKX BO-
novmax. binbwicTb npeacTaBHUKIB

€ XUPKaKamu
Kanki BopgHi opranismu. Tino cknagaetb- | Aypenis, rigpa,
CA 3 ABOX WapiB KnitTnH. MatoTb KopeHepoT

pagianbHy cumeTpito Tina. Ha
NMOBEpPXHi Tina po3TalloBaHi anki
KNiTUHW. TToWwmrpeHi B CONOHNX

i npicH1x Bopowmax. binbwictb
NPeACcTaBHUKIB € XmKakamm
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3aKiHyeHHs mabauui

Hasea rpynu

XapakTepHi 03HaKu

MpeactaBHUKN

MNepBuHHOpOTI
[ &

BopgHi abo HaseMmHi opraHizmu.
Tino cKknapgaetbca 3 TPbOX LWAPIB
KNiTMH. MatoTb [1BOGIUHY cMMeTpito
Tina. Mig yac embpioHanbHOro
PO3BUTKY Ha Micui 6nactonopa

y ractpyni yTBOPIETbCA POT.
KuByTb y BCix Bigommx 6ioTo-
nax. TpannAawTbca BUAM 3 yCima
MOX/IMBUMM ANA TBapVIH TUNaMm
KMBNEHHA

Komaxu, montocku,
Kpyrni Ta KinbyacTi
Yyepsu

BoaHi abo HazemHi opraHizmu.
Tino cknapgaetbcA 3 TPbOX LWAPIB
KniTuH. MatoTb BO6iUHY abo
papianbHy cumetpito Tina. ig
Yyac eMOpioHanbHOro PO3BUTKY
Ha Mmicui 6nactonopa y 6nactyni
YTBOPIOETbCA aHaNbHUI OTBIp.
KuByTb y BCix Bifommx 6ioTo-
nax. TpannsaoTbcA NpeacTaBHUKM
3 yciMa MOXNUBUMMW ANA TBapWH
TUMaMU KMBREHHA

Mopcbki 3ipKu,
puby, NTaxu, ccasui

Qr + CyyacHi cuctematukm go uapctea CnpaBiKHi TBAPMHM BKIIOYAOTb He TinbKu ba-
raTokniTMHHI dopmu. OQHOKNITUHHMMM TBapuHaMK | 6e3nocepenHiMn npegKkamm
BCiX 6araTOKMTMHHUX TBApPWH BBaXaloTb KOMIpPLEBMX AXKIYTMKOHOCUIB (x0aHOG-
narensTis). LiA Ha3Ba Bigobparka€ 0cobnmMBoCTi iXHbOT 6yaoBU. BOHM MaloTb oavH
OXIYTUK, AKUA oToueHn Komipuem i3 30-40 MIKpOBOPCUHOK.

Omoxe, menep Bu 3Haeme

1. To sikoro cy6qoMeHy eyKapioTiB BigHocaTs TBapuu? 2. Ha aki
rpynu ix mominaroTe? 3. SIKi opramiamMu HaseKaTb 40 (arorpo-
$iB? 4. Yum pisHUTHCA KUBJIEHHS Parorpodis Ta ocmorpodin?
5.V AKuUX rajayssax IPOMUCIOBOCTI JIOAUHA BUKOPUCTOBYE TBa-

pun? 6% fAKy 11e PoJsib MOXKYTh BUKOHYBATH TBAPUHU B KUTTI
JIIOMWHYU, OKPIM TepesiueHux y maparpadi?

BGHUMCIHHFI md 3ClBgCIHHFI

7. fIke 3HaUeHHA y NPUPOAL MaTh TBapuHu? 8. IIpoTsaromM TpuBaJJIoro

yacy pebpoiniasiB BigHOCHMJIMN OO0 Ty KHUIIKOBOIIOPOMKHMHHI, ajie IIo-

TiM BUILININ B OKpeMui Tun. HasemiTh apryMeHTH HA KOPHCTH TAKOI'O
pimrenusa. 9% fKi ocoGJIMBOCTI HO3BOJIUIM TBApWHAM CTATU HANOiJIBIIIOIO

3a KiJgbKicTIO BUIIB I'PYIIOI0 JKUBUX OpraHiamin?
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?opmyBaHHﬂ diopiaHomarimmsi 2] npoueci ePoanrouii

F;Ael‘il Apxeit « XimiyHa eBOﬂIOLliFI.
- » BUHUKHEHHA QOKMITUHHYKX

S Eoapxen naneg- Meso- Heo- bopM KUTTA
S apxen + BuHukHeHHs LUCA (ocTaHHbOro
[\ ." YHiBepcanbHOro npefKka BCiX XMUBUX
< opraHismis) 4,1-3,6 mipa pokis Tomy
O : « MNoaABa npokapioTiB
E lossa 6aKmpiL7 ma apxet (6akTepinn Ta apxeil)
)g - [MosABa BipyciB
S
=0

~ 4600 4000 3600 3200 2800 2500

» BUHUKHEHHA eyKapioTiB Bif OAHiEl Maneonpotepo3oii
3 rpyn apxemn

» HakonunyeHHs KUcHIO B aTmocdepi
AK pe3ynbraT AisnbHOCTI GOTOCUH-
Te3yloumnX NPOKapioTiB i Macose
BUMVPaHHA aHaepoOHKX OpraHiamis

« MNMowunpeHHA aepobHKIX opraHi3miB

+ YTBOpeHHA 3emni-CHiXKa (MOBHICTIO
BKPUTOI NIbOJOM MSIaHeTK) i noB'A3aHe
3 UMM MacoBe BUMMPaHHA OpraHi3mis

+ BUHVKHEHHA 6araToKNiTMHHMX opra-
Hi3miB

Hatinpocmiwi
OOHOKAIMUHHI

Mpomeposod

2500 1600 1000 541

+ Kembpilicbkuin BUbYx — MacoBa
nosiBa BeNMKOI KiNbKOCTi OpraHiamis
3 TBEPAVM CKeNleToM

» oaBa BCix BigOMUX TUMiB TBAPUH

- MNoaABa nepLnx HazeMHVX POCIANH

» MacoBe BMMVpPaHHA XMBUX OpPraHiamis
(opmoBuMLbKO-CUNYPINiCbKe)

o\

Manaeosodi (ne/ou.la nonoPuHa)

541 485 443 419



I'I aneosold (g/:yza nonoBuHa)

419 358 298

- MacoBe nowmpeHHA penTunin
(HazeMHUMX, BOOHMX, NiTarUmX)

« BUHMKHEHHA ccaBLiB

» MacoBe BUMMpPAHHA XMBUX OpPraHiamis
(TpiacoBe)

 BUHUKHeHHA Gypux Ta fAiaToMoBUX
BOJOpOCTEN

» BMHUKHeHHA nTaxis

« [loABa NOKPUTOHACIHHUX POCINH

« [ipyre 3a maclutabom BUMMUPAHHA
XMBUX OpraHi3amiB B icTopii (Kpengose)

I1aneoreu1
i =

-

S Y bazamo

8uoie

ccasuis

-

GdHo30U

Ka

"'"" i BdéHi pénmunff :

252 201 145 66

- MNosABa XPALWOBYKX i KICTKOBUX prb

- [Mepuwi Ha3emHi TBapuHU
(uneHucToHori, YepBy, amdibii)

» BUMHMKHEHHA Ta MOLWMPEHHA CyYacHMX
rpyn BULMX CMIOPOBUX POCINH
Ta rofIoOHaCiHHUX POC/INH

« MNepwi pepesa

- [MosABa Komax i nnasyHis

- Hanbinblue B icTopii BUMMpPAHHA
>KMBUX OpraHiamMiB (mepmMcbKo-TpiacoBe)

252
Tpiac lOpa Kpen
. LY
,‘i,e,;w,- Bazan%
O0uHo3a8pu

sudie T
OuHo3aspie

e

Mepwi - o

_ ccasyi ﬂepw:E R Tepui

. nmaxu =& .. keimkoei

] = =5 POCAUHU
XBOUHI \

« MNowyrpeHHA cyyacHUX rpyn ccaBLiB,
nTaxiB i YNEHUCTOHOTMX

« MowWwyrpeHHA cyyacHUX rpyn Ha3eMHUX
pocnvH

+ QopMyBaHHA CyYaCHUX eKocucTem

- MNosBa nognHMn

» MacoBe BUMMpPAHHA TBAPWIH BESIMKMX
po3mipiB 11-10 Tnc. pokiB Tomy

Yncnamm no3HayeHo vac
(MiNnbNOHN POKIB TOMY)
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OcHoPHi norosxeHHsi memu

Hekaimurni Popmu xummsi

Oco6nuBocTi

Bipycn

Bipoigun

MpioHn

Cknag

IHK a6o PHK, 6inkun

PHK

binok

OpraHizmn-xa3si

YcCi KNiTUHHI opraHiamMn

Buwi pocnnHn

CcaBuj, rpubu, pocnuHn

BuknukaHi
XBOpPO6M

Ckas, rpun, CHIJ, Bi-
cna, renatut, ebona,
Kip, KpacHyxa, Bipyc-
HWUI NapoTuT, ALYypP

BepeTeHonopi6HicTb
6ynb6 KapTonni,
KapmnKoBICTb Xpu-
3aHTeM Ta TOMaTiB

Kypy, ckpeni, xBopoba
KpenTtudpenbara — fko-
6a, daTanbHe pofuHHe
6e3COHHA

ﬂpoxapiomuwHi opzaHiamu

BakTepii

Apxei

O3Haku:

« OQHOKNITUHHI, KONOHianbHi abo 6arato-

KIMNITUHHI
« KnitTmHHa cTiHKa 3 MypeiHy

« Memb6paHa 3aBXAu [1BOLLapoBa

« [eHOM He MICTUTb TiCTOHIB

O3HaKu:
« OOHOKNITUHHI

S-6inkis TOLO

oAHOLWapoBo

« KnitHHa cTiHKa i3 nceBgomypeiHy,
« MembpaHa moxe 6yTy ABOLIAPOBOIO abo

+ Y reHomi NpUCyTHi ricTOHOMOAIOHI 6inKn

MpepcTaBHUKN:

LiaHo6aKTepii, npoTeobakTepii, rpamno3unTyB-
Hi GaKTepii, aKTMHOMILEeTI, PIKKeTCI, Xnamigii,

cripoxeTn, NAaHKToOMILeTn

MpepcTraBHUKN:

eBpiapxeoTn (ranoapxei, MeTaHoapxei), Kpe-
HapXxeoTW, HaHOAPXeOoTW, acraphapxeoT

EyKapiomuqu opaaHismu

EkckaBaTn

AiadopeTuku

Amopdei

O3Haku:

OHOKNITUHHI

[XKIYTUKIB nepeBakHo 4, 6,
8; 3pigKka 1-2 nepepHix
MITOXOHAPIT YacTo peayKo-
BaHi, abo 3 guckonomibHun-
MU KpUCTamm

CTaTeBUIN NpoLec BigCyTHIN
retepoTpodHi (3a BUHAT-
KOM [leAKMX €BreH)

O3Haku:

« OJHOKJIITUHHI, KOJTOHianbHi
abo 6araToKNiTUHHI

+ [PKITYTUKIB MepeBaxHo 2,
nepepHi abo 6GiyHi

+ MiTOXOHAPII 3 TpybyacTn-
M1 abo MIaCTUHYACTUMMN
Kprctamm

+ aBTOTPOdHI Ta reTepoTpodHi

O3Haku:

« OHOKJIITUHHI, KONOHiaNnb-
Hi @60 GaraTOKMITUHHI

« [PKTYTUK nepeBakHo 1,
3a[Hin

« MiTOXOHAPIT 3 TpybuacTu-
M1 abo MIacTUHYaACTUMKU
Kpurctamm

+ reTepoTpodHi

MpeacTaBHUKN: eBrieHy,
TPUXOMOHAAW, TPUMNAHOCOMM,
nAm6Nii, akpasiesi cnu3o-
BUKM

MpepacraBHuKK: Oypi, AiaTomo-
Bi, YUePBOHI, 3eneHi BOJOPOCTI,
BULLi POC/INHK, HECNpPaBXHi
rpuby, iHpy3opii, cnoposu-
Kun-arikomnekcu, pagionapii,
dopamiHipepn, CoHLEBUKN

MpepcTaBHMKN: TUNOBI
amebu, cnpaBXHi cm3o-
BUKU, CMIPaBXHi rpubu,
KOMIpYacTi AKryTUKOHOCL],
6araToKNITUHHI TBAPUHY,

y T. Y. NloanHa




<<Diopi3HomaHimmﬂ>>

Kaacudikayisi Kaacudikayis
KAIMUHHUX opzaHiamiB eyKapiomiB

3abgants go memu

3aBoaHHA NJad iHAMBiZyaJbHOI poOOTH

1. KnacudikyiiTe i Bu3HAUTe cHUCTeMaTHUYHE IIOJOYKEHHS B cCHCTeMi
OPraHiYHOTIO CBiTY OJHOIO i3 3aIIPOIMIOHOBAHUX BUiB: MyXOMOp UepPBOHUI,
BeAMiab Oypuii, HIIeHUIA TBEpPAA.

2. CraamiTh XapaKTEePUCTUKY OMHiel i3 3aIIpOmOHOBAHUX TPYI Op-
ramismiB Ta momauTe ii y Buraami mpeseutarii. I'pynu opramismiB mia
CKJaJaHHA XapaKTepPUCTHUKM: Bipycu, 6axTepii, apxei, eykapioru.

3. CKJIamiTh XapaKTepUCTHUKY 3a BUAOBUMU KPUTEPiAMHU OJHOIO i3
3aIIPOIIOHOBAHUX BUIB: JOCh, TOPOOEIlh MOJLOBUII, JUCUILA, KOJOPAaL-
CBbKUI KYK, Olnuii rpub, MyYKOp, Ay0 3BUYANHMUNA, KAPTOILJIA, IIUIIINHA,
cocHa 3BUYaliHA.

4. Ik OyJio BCTaHOBJIEHO, CTePUJIisallia M’sica Ta CyOIPOAYKTiB Iepesn
iX IPUTrOTYBAaHHAM 3a JOIIOMOIOI0 KUI ATiHHA 3abesmeuyBaja mpoditax-
TUKY 3apakeHHA OaKTepiAMu Ta Bipycamu. Ajie BoHa He 3amobirasa 3a-
paskeHHIO IIpioHaMu. 3aIlIPOIIOHYIiTe IMOACHEHHS IIHOro (haKTy.

3aBgaHHA A POoOOTH B rpymax

5. CkaamiTh TOPiBHAJBHY XapaKTEePUCTUKY MBOX TPYII OpTraHiaMiB Ta
nojaibiTe il y Buraani mpesenrtarii. I'pynu opraHismiB Ajd MOPiBHAHHA:
ONHOKJIITMHHI 1 OaraToKJIiTHMHHI eykapioTu, apxei i O0akxrepii, Bipycm
i Bipoigu, Bipoimm i mpioHwu!.

Temu nabuarbhux npoexkmib

CrJyamaHHA XapaKTePUCTUKU BUAY 34 BUJOBUMH KPUTEPidMU.

] . . . . .
IlepeBipTe cBoi 3HaHHA 3 TeMu «bBiopisHOMaHITTS».

59



60

OOMiH peyoBHH i MepeTBOPEHHA eHeprii

lq OpraniuHi peuoBUHU KUBUX OPTaHi3MiB

Ha saki epynu nodinarome peyo8UHU XUBUX Op2aHi3mia?
Yum 8iopi3HAIOMbCA Heop2aHiuHi peyo8UH 8i0 Op2dHiYHUX?
AKi icHytomb 2pynu opeaHiyHUX pe4yosuH? 3 AKUX MOHOMepi8
CK/1a0armscs NosliiMepHi opeaHiyHi pe4osuHu?

OcHobHi 2pynu opaaridHux PewoBUH

SKI0 BM3HAUMTHM BMIiCT Pi3HWX DPEUYOBWH y JKWBUX OpraHisMax, TO
BOAM B HUX MicTuUThCsA Oiyblie 3a Bce. Ile 3posymisio, 60 Boja CTaHOBUTH
OCHOBY BHYTPIIITHBOT'O CepPeOBUIIa OpraHiaMiB. AJjie AKIIIO HE BPaXOBYBaTH
BOOY, TO OCHOBHY YaCTHHY MAacCH TiJla CTAHOBUTHMMYTh OPTaHiuHi peuoBU-
HU. SIK BW BiKe 3HAETE, OCHOBHUMW OPTaHIUHUMU PEYOBMHAMU KWUBUX
opraHismiB € 0inKu, BYTJIEBOAU, JIMiau ¥ HYKJEIHOBI KMCJIOTH.

IIi peuoBMHU € OCHOBOIO KMBUX KJITHH (y TOMY YMCJIi i ycix opra-
Hes). Besd HUX HeMOKJMBe iCHYBaHHSA IIPOIleciB OOMiHY pedyoBUWH i 3miii-
CHeHH:A 0ioXiMiUHMX peaKIliii 3 BUCOKOIO IIBUAKICTIO. Yci hyHIaMeHTAIb-
Hi BJIACTHUBOCTi JKMBOTO IIPOABJSIOTHCA 3aBAAKHK caMe IIIM PeUYOBHHAM.

OpraHiudi peyoBHMHMN YTBOPIOIOTH HE TiJIBKU CTPYKTYPU KUBUX KJIi-
TUH, ajJle ¥ BaKJUBi IMO3aKJITHHHI CTpyKTypu. Hampukian, ByrjieBon
XiTUH € OCHOBOIO 30BHIIITHIX TTOKPUBiB UJIEHUCTOHOTUX, a OLIKY KepaTuHu
YTBOPIOIOTH BOJIOCCA, HIiI'Ti, pora HOCOPOTriB, IIip’s mTaxiB TOIIIO.

Dinku

Binkm — 1me Benuki opra"iuHi mosekyJu, 6iomoaimepu. MoHoMepamu
0inKiB € amiHokucyoTu. Bimok — Iie JiHiAHUN moJriMep, AKUI CKJIAIa€ThCA
3 BEJIMKOI KiJILKOCTI aMiHOKHCJIOT, 3’€THAHUX Y JIAHITIOJKOK i 3TOPHYTHUX
y mpocTopi nmeBHuM urnHOM. KoskHa GiJIKOBa MOJIEKYJIa Ma€ CBOIO YHiKaJIbHY,

TiIbKU il MpuUTaMaHHy, IPOCTOPOBY TPUBUMIPHY CTPYKTYPY. I TiIBKHU B Ta-
KOMY BUTJISIIi BOHA MOKe HOPMAaJIbHO BUKOHYBATH CBOI YHiKaJIbHI (DYHKIIIi.



Oémin pedobur i nepemBopennsi enepaii

Binku s3a ixHiM cKJIaoM MOYKHA PO3IiINUTU HA
IBi BeauKi rpynu — mpocTi Ta ckJyanHi. Ilo ckaamgy
npocmux OiNKiB BXOZATH TiIbKU aMiHOKWCJIOTH.
Craa0dHi OiIKY, KPiM 3aJIUINKiB aMiHOKHCJIOT, Mic-
TATH Ile ¥ HeOIJIKOBY YAaCTUHY — IIPOCTETHUUHY
rpymny. Takoio rpymoio moske OyTH AK opraHiuHa,
Tak 1 HeopraHiuHa MOJIEKyJia.

3a (GopMOI0 MOJIEKYJIH OiIKK TaKOX MOKHA
HONiMNUTH HA ABI BeJUKiI rpynum — rao0yJaspHi
% ¢ibpunapni. Monerynu 2n00ynapHux 6iIkiB Ma-
IOTh BUTJIAJ TPYAOUYKU, & MOJIEKYJIU PiOPULADHUX
O0iKiB — HHUTKH.

Binkis y sxmBuX opramismax gyske Oararo,
i BUKOHYIOTH BOHU B HUX Di3HOMAaHiTHI (yHKIIii.
IIpakTuuno BCci PyHKII *KUBUX OPraHidMiB Tiero
Yy iHIIOI0 Mipoio moB’sA3aHi 3 poOOTOI0 MEBHUX
rpyn 6iakis. 3a momomororo OiJKiB opramismm
OyIyIOTh CBOI CTPYKTypH, 3AiHCHIOIOTH IIPOIECU
JKUTTENIANIBHOCTL I BiITBOPIOIOTEL cele.

OcHoBHUMU QYHKI[IAMU OiJKiB € KaTajgiTuuHa,
CTPYKTYPHA, PEryJIATOPHA, CUTHAJIbHA, TPAHCIIOPT-
Ha, 3aXMCHa, PyXOBa, 3amacamya i TOKCUYHA.

Byanebogu

ByriaeBoau € CKIaJHUMU OPTaHIYHUMU CIIOJY-
KaMu, OO0 CKJIAAy MOJIEKYJ AKHX BXOAATH KiJbKa
rpyn: rigpokcuabHa (—OH), xapbokcuibHa rpy-
na (—COOH) a6o kap6orinraa (—COH). 3aranpHa
(dopwmyna Byraesonis — C (H,0) , ne n i m € na-
TYpPaJbHIMHI UYHCJIAMH.

3HauHa YacTHHA BYIJIEBOAIB € OiomoJrimepa-
Mu (KpoxMaJb, IeJiojo3a, TiaikoreH). Taki 6io-
HoJTiMepy HA3WBAOTL noJicaxapudamu. Ixmimm
MOHOMEPaMU € MOJIEKYJIM HEBeJUKUX BYTJIEBOIIB
(HampuKJam, TJIIOKO3M), AKi Ha3WBAIOTL MOHOCA-
xapudamu. Takri ByrieBogu MiCTSATh HEBEIUKY
KimpkicTs atomiB Kapb6omy (Big 3 mo 7 aromis
y MoJieRyJi). ¥V KUBUX OopraHisMax MOHOcaxapu-
IV MOKYTh MICTUTHCS AK OKPEMi PeYOBMHU, a He
TiIBKM Yy CKJIAJII IMoJicaxapuaiB, ado 06’egHyBaTHCS
TMoTapHo, yTBOpIoounM ducaxapudu (manx. 14.1).

MoHocaxapugu
[nioko3a Pn6oza
CH,OH

o, HOCH, O OH

Koy
HO OH H H

H o OH OH OH

[anakTo3a
CH,OH |

H OH
H OH

Auncaxapupn

Caxapo3sa = nioko3a + OpyKTo3a

CH,0H
o)

H H HOCH, OH

HO O" EmﬂCHZOH

H  OH OH H

JlakTo3a = lanakTo3a + [NioKo3a
CH,OH CH,OH

Ho J—=2 H A4—L 4
Kon_pfoKen
H H OH
H OH H OH

Monicaxapunpgn
EINI0N03a  Spmeonsamensconssy
Ll- Mﬂ_’

KON

Kpoxmanb

KOLLOLKDL

[nikoreH

Man. 14.1. MoneKkynu ByrneBogiB
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Man. 14.2. Monekynu ninigis
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OcHOBHUMU (DYHKIIAMYU BYIJIEBOLIB Y KUBUX OP-
raHidamMax € CTPYKTypHa, 3aXWCHA, pPe3epBHA, peIlell-
TOpHA, IJIACTUYHA 1 eHepreTuuHa.

Ninigu

Jliminy € rpymoi0 pedyoBUH, AKi 00’emHasu Ha-
camIepen He 3a XiMiuHOI0 OymoBOIO, a 3a (Qi3MUHUMU
BJIACTUBOCTSAMU. BOHU BCi € HEPOBUYMHHUMHU Y BOML
MacJAAHUCTUMHU ab0 KUpPHUMHU peyoBuHaMu. HaitOoiabimn
MOIMPEHUMHU JIIigaMu € JKupu i oJii (ecrepu TpPhHOX-
aTOMHOTO CIIUPTY), BOCKH (€CTepU OJHOATOMHOI'O CITUP-
Ty) Ta crepoigu (apomarwuHi crmosyku) (masa. 14.2).

CKJ1azoBOI0 OLIBIIOCTI JimifiB € GararoaToOMHUII
cuupr rainepon (C,H,(OH),) i sxupHi kucmoru. ¥V 6a-
raTboX BUINAAKAX M0 MOJIEKYJU TJIIIEpoJy IIPUETHY-
IOThCA TiTBKY MBI MOJIEKYJIU KUPHUX KUCJIOT. A Tpe-
Tss OH-rpyma B3aeMoie 3 MOJIEKYJI0I0 opTodocdaTmol
KucaoTHu (Taki cmosyku HasuBaooTh docdoaimigamn).

Y ckaami BOCKIB i cTepoinmiB riilieposi BifCyTHiiA.
Bocku € criosyKaMu JKUPHUX KUCJOT 3 iHIITUMU CIIUPTa-
MU, SKi MaroTh TOBTi MoJeKyJu i autte onay OH-rpymy.
Tomy B cKJIami MOJIEKYJI KOYKHOTO 3 BOCKIB € JIMIIIe OHA
MOJIEKyJIa "KUPHOI KMCJIOTH M OJHA MOJIEKYJa CIUPTY.

Crepoimu He MicCTATH aHi JKUPHUX KIUCJIOT, aHi
cuupriB. BoHu € mosimepamMu ByTJIeBOAHIO i3ompe-
ny (C,H,). Ixniit ckeser 3 aTomiB Kap6ory yTBOpIOE
KiJIbKa KiJIbIIeBUX CTPYKTYP, 00’ €THAHUX B OLHE IIije.

OcHOoBHUMU (HYHKIIAMHA JITiAiB y KUBUX OpTraHis-
MaX € CTPYKTYPHA, 3aXUCHA, PEryJasaATOpHA, Pe3epBHA,
IJIaCTUYHA I eHepreTuvHa.

Hykneirobi kucromu

Mosiekyay HYKJIETHOBMX KHCIOT € BEJIUKUMU Op-
raHivyHEMM MOJIeKyJaMu — OiomoJsiimepaMu, MOHO-
MepaMHU AKHUX € HYKJeOTHUIU. ¥ KHUBUX OpraHizMax
icHye nBa Tunu HyKJeiHoBux kKuciaor — PHK (pu6o-
HyKJeiHoBa Kucjora) i JJHK (mesokcupubonykaeinoBa
Kucjora). BoHU BimpisHaThCcA MiK co00I0 3a CKJa-
noMm i ocobamBocTsaMu OymoBu (Mmaj. 14.3).

Ho ckaany mykaeoruniB [JTHK BXoAuUTH 3aJIHUIIOK
opTodochaTHOol KHUCIOTH, MOHOCAXaPU e30KCUPUO0-



Oémin pedobur i nepemBopennsi enepaii
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PHK (pn6oHykneiHoBa Kucora)

OHK (pe3okcnpmn6oHyKneiHoBa Kucnorta)

Man. 14.3. MoneKkynn HyKneiHOBUX KUCIOT

3a i YoTHUPU HITPOTEHOBMiCHI OCHOBU — ajeHiH, TUMiH, IITUTO3UH i T'yaHiH.
A Binacue mosekyau JJHK sasBuuail ckjaagaloThbCA 3 ABOX JIAHITIOMKKIB
HYKJIEOTUAIB, IKi 3’eTHaHI MisK c000I0 BOTHEBUMU 3B’ SA3KaMU.

Bynosa monexkyniu PHK cxosxa Ha 6ymoBy moaerynu [THK, ame y Hy-
kiaeorunax PHK samicTs mesokcupubo3m MicTUThCA MOHOcaxapun prubo-
3a, a samicTh TuMiny — ypauuia. Kpim toro, mosexkyna PHK sassuuaii
CKJIQZAETHCA 3 OJHOTO JIAHIIO}KKa HYKJEOTHIIB, PidHi (hpparMeHTH AKOTO
YTBOPIOIOTH MisK c000I0 BOAHEBi 3B’S3KMU.

TosmoBHOIO (PYHKIII€I0 HYKJEIHOBUX KHCJIOT € poboTa 3i CIIagKOBOIO
iHdopmailriero, a came: ii 30epiramus, mepefaua Ta peaJisarfis.

Omoxe, menep Bu 3Haeme

1. fIxy OyZmOBY MaioTh MOJIEKYJU OCHOBHUX TPYIl OPTaHiuHUX
peuoBuH? 2. AKi QyHKIII B KMBUX OpraHisMax BUKOHYIOTH
O0inKu, BYyrJeBOAU, Jimiam it mykJaeiHoBi Kuciaotu? HaBenmiThb
OpUKJIATU.

3anumarns ma 3abgaHhsi

3. IlosicHiITL Ha HPUKJIALAX, ¥V SKUHA cIoci0d OinKM i BYIrJIeBOLU BU-
KOHYIOTh CTPYKTYPHY (GyHKIIil0O B KuUBUX oprauismax. 4*. Mojsekyau
TBaPUHHUX KUPIiB i POCIMHHUX OJIifl MOKYTh MaTHU OJHAKOBY KiJIBbKiCTh
aromiB KapOoHY B :KHUPHHUX KHUCJIOTAaX, AKi BXOAATH OO0 iX CKJaanmy. Aje 3a
KiMHATHOI TeMIlepaTypu KUPHU TBePAi, a ojil piaki. 3 uuM 1e mMoxKe OyTH
moB’a3ano? 5%. ¥V meaxkux Bumagkax mosiekynau PHK MoXyTh BUKOHYBaTH
KaramiTuuni Gyukiii (Hampukaan, y pudocomi mosmerkyau PHEK e xara-
JizaTopoM YTBOPEHHs IenTuaHoro 3B’sa3Ky). A or [[THK Taky ¢yHKIiio
HiKosu He BUKOHYye. Homy?
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onozivHa poAp opaaHquux Pewo/ﬁun

TBapu;—vu (Ha npukAagi

Bingwu:

€ karagisaTopaMu peakIliit .
muksay KpeGca B MmiToxoHIpI-
X 5

BxomgaThk mo ckjaamy 30BHiIII-
HiX TOKPUBIB i 3a6e3meuyoTh
iXHI0 MIiITHiCTBH 5

PopomnicuH cnipuiimae cBiTJIO

B KJITWHaX ouen

T'emoriianin TpaHcHOpTye Ku-

CeHb y TiJii TBapuHU .
AxTuH i MiosuH y pesyabrari
B3a€EMO/il 3AiACHIOIOTH CKOPO-
YeHHS M’ A3iB
Anb(da-I1aTpOTOKCUH € OCHOB-
HOIO TiI0Y0I0 PEeUoBU-
HOIO OTPYyTU Kapa-
KypTa
ITaByTUHaA
€ OiaKoM

Jlimmimm:
Docpoimian € ocHO-
BOI0O MeMOpaH KJIiTWH
Pasom 3 6iiKaMu yTBOPIOIOTH
JIMOIIPOTeIHN!
BukopucToByoThCSI KJIITHHA-
MU O OTPUMAaHHSA eHeprii
B pesyJibTaTi 0ioJ0oriuHOTO
OKMCHEHHS

CrepoigHuii TOPMOH €KIM30H
KOHTPOJIIOE JIMHAHHSA

KCIPCIKYPMCI)

Byraesomu:

XiTHH € OCHOBOIO 30-
BHIIITHiX ITOKPUBiB

3amnacHi pe4yoBUHU Bij-
KJIaJaloThCsa B KJIITHMHAX
Y BUIJIAAL TJIIKOTEeHY

ByraeBoau KIiTHMHHUX
MeMOpaH 3a0e3IeuyioTh
po3misHaBaHHA KJIITHH
i yac IXHBOI B3aeMOil
Pu6osa i mesoxkcupubosa
0epyTh y4acThb

B YTBOPEHHI HYKJIEIHO-
BUX KUCJIOT

I'moko03a € pevyoBUHOIO,
AKa OysKe IIBUAKO 3abes-
nevye KJIITUHU eHepriero

HykaeinoBi KucaoTu:

- OHK i PHK 3a6esne-
YyIOTh Iepenauy
1 peasisariiro cragkoBoOi
iH(popmarrii
PHEK pubocom y KaiTu-
HaX KaTajisye peakIlito
YTBOPEHHSA IENTUIHOIO
3B A3KY



Mini-goBigHux

POCAUHU (HCJ HPUK/\CIgi ouumuuHu)

Binxu:

€ karajisaTopaMu peakIliii
CUHTE3Y IJIIOKO3U B XJIOPO-
mIacTax

Awminasyu posIIeIIoTh MOJi-
caxapumnu

JlekTHU 6GepyTh ydYacThb y 3a-
XUCTi POCJIMHU BijJ maTOTeHiB
CrertianbHi 6iKu (TPAaHCKPUII-
mititHi (haKTOpPU) KOHTPOJIIOIOTH
picT i pOo3BUTOK OpraHiB i TKa-
HUH POCJIUHU
Binku-nepeHocHukm 3a6e3-
MeYyIoTh TPAHCIOPT PEYOBUH
Kpish MeMOpaHu KJiTHUH
KopoTki mentumu e
diroropmonamu

Jlimimm:
Docdotinmigm € ocHO-
BOIO MeMOpaH KJIiTUH
Jlimigm pasom 3 OinTKamMu yTBO-
PIOIOTH JIimompoTeiH;

BukopucTroByOThCA KJIITHMHAMUT
IJd OTPUMAaHHA eHeprii B pe-
3yJIbTaTi 0i0JIOTiYHOTO OKMC-
HEHHA

Bxomare mo ckaamy edipHUX

OJIifi, K1 HAJAIOTh KBiTAM 3amaxy

Byraesomu:

ITesrono3a yTBOpPIOE
CTIiHKU KJIITUH

IToxuBHI peuoBUMHMI
TPAHCIOPTYIOTHCS

Mi’K YaCTHHAMU POCIUHU
y BUIJISLLI caXaposu

Pubosa it mesoxcupubosa
6epyTh y4acTb B yTBOPEH-
Hi HYKJIEIHOBUX KHCJIOT

3amacHi peYoBUHU Bij-
KJIagaloThCA B KJiTHHaX
Y BUIVISLI KPOXMAJIO

I'1oK03a € peuoBUHOIO,
AKa OysKe IIBUAKO 3a0es-
meuye KJIITUHU eHepriero

- I'moxosa, ppykTosa
U caxapos3a € OCHOBOIO
HeKTapy

HyxkieinoBi kucaoTu:

- JHK i PHK 3abesme-
UyIOTh Tepefavy ¥ peaJri-
3aIrifo CcragKoBoi iHGop-
MaIii
PHK pubocom B KJiTu-
HaX KaTaji3ye peakIiiro
YTBOPEHHA IIEITUILHOTO
3B’ A3KY
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TEMA Z

OOMiH peuoBUH Ta eHeprii
B 010JIOrYHUX CcHUCTeMaxX

lllo make cucmema? llJo make 3amKHeHa cucmema?
llJ]o make He3amkHeHa cucmema? Yu icHyrtome He3dMKHeHi
Heop2aHiyHi cucmemu? Yu 8ci op2aHiyHi cucmemu € He3d-
MKHeHUMU? fKi peq4oB8UHU Op2dHi3Mu Ompumyomse 3 Hd-
8KOJIUWHbLO2O cepedosuUWd Ma 8udisname y Hb020?

Oémin pedoburn ma enepaii

WKuBi opramismm sarajom i ixHi KJIiTmHE 30KpeMa € Oiojoriunu-
MU CHCTEeMaMU, eJeMeHTH SKUX 00’ €THAaHi CIiJIbHUM OOMiHOM pPeYOBHH
i meperBopeHHAM eHeprii. OOMiH pedyoBMH — Ie CYKYIOHICTH XiMiuHMX
peakiiiii, ki BimOyBaroThCsA B opraHisamMax Ta iXHiX KJaiTuHax i morpiOmi
IJIS IMiATPUMAaHHS IXHBOI KUTTEIIAIBHOCTI.

OOMiH peuoBMH MOJKHA YMOBHO IIOAIJMIUTH Ha ABa eTalmu — OOMIiH i3
HaBKOJIMIITHIM cepefoBUINEeM i BHYTPimHiNT oOMiH. 3 00MiHOM peyoBUH
TicHO ToB’A3aHUM i oOminm emeprii. Ilix uac peakiiii oOMiHy pedoBUH
eHepria MosKe BUTpavaTUCsa ab0 3amacaTUCsS OPraHidaMOM AJIA HACTYITHOTO
BUKOPUCTAHHA. 3allacaeTbCsi BOHA y BUTJAAL Pi3HUX XiMiUHUX CIIOJYK,
"Hanpukjgan AT®, raikoreny, KpoxMaJio, JimigiB Toimo. YacTuHa eHeprii
He BUKOPHCTOBYETBLCS OPraHisMOM 1 BUIIIAETHCA Yy HABKOJIUIIIHE cepe-
IOBUIIle y BUTJIAML TeILIa.

Memadonizm

Merab6o0/risM BMBHAYAIOTH K 3aKOHOMIDHUU IMOPSAJOK IIePETBOPEHHSA
PEUYOBWH Ta eHepril B OKpeMi# KJITWHI Ta opraHismi 3arajom, CIpsaMO-
BaHMWI HA PiCT, KUTTEMIANBHICTh Ta CAMOBiATBOPEHHA AK OKPEMHUX KJIi-
THH, TaK i BCbOr'0 OopraHisamy B 1isomy. MeTabosisM CKJIama€ThCA 3 JBOX
TUIIiB 00MiHYy, a00 B3a€EMOIIOB’A3aHUX KOMILIEKCiB peakiiii. Ile peawiii
IIacTUYHOTO (aHabosi3m) Ta eHepreTuuHoro (kamabonizm) oOMiHy.

Y pesyabTaTi peaxiliii MIacTUUYHOTO OOMIiHY YTBOPIOIOTHCSA CKJIAMHI
opratiuHi criosyku (6iJiKu, ByTrJIeBOOU, JIimigu ToI10). BoHU CHHTE3yIOThCA
opraHiamMom 3 OiJIBII IPOCTUX CIOJYK (01JIKM 3 aMiHOKMCJIOT, BYTJIEBOAY 3
MOHOcCaxapuxaiB Toiro). [ia 3gificHeHHA X peakIiil KJIITHHYU OpraHisMy
BUTPAYalOTh €Hepriio.

Ilix uac peakiifi eHepreTHYHOro OOMiHY CKJIaAHiI opraHiuHi peuoBu-
HU TEePeTBOPIIOTHCA Ha IIPOCTi OopraHiyHi abo HeopraHiuHi pevyoOBWHMU.
Hanpukian, riioKos3a cIodaTKy IepPeTBOPIOETLCS Ha IIipyBaT, a MmipysatT



Oémin pedobur i nepemBopennsi enepaii

y HaACTyIHHX IIpoIlecax — Ha BOAY M BYIJIEKHCJIUHA ras. ¥ pe3yabTaTi
IUX PeakKIii KJITHHHN OpPraHisMy 3allacaloTh €HEepTrilo y BUIVIALL IMeBHUX
ximiuaux cnonyk (AT®, raikoreHn, KpoxmaJub Tomro). Came 114 eHeprisa Bu-
KOPHUCTOBYETHCA [IJIs1 3OiMICHEHHS peaKIliii miractuuHoro oominy. HacrtuHa
eHeprii peakIliii He 3amacaeTbCcsa, a BUAIIAEThCA Y BUraani temsa. Ile te-
IJIO € MO0IYHNM HPOAYKTOM peakIliii MeTaboJisMy, ajie BOHO TaKOK MOJKe
BUKOPUCTOBYBATUCS KUBUMM OpPraHiZ3MaM! Yy CBOIM KUTTEMiAJIbHOCTI.

lHmeHcubricmp Memc150/\i3my

Merabosism BimOyBaeThca B yCiX KHMBHUX opraHismax. Aje fioro iH-
TEeHCHUBHICTh MOXKe 3MiHIOBATHCA 3a IIEBHUX YMOB. ¥ JeAKUX BUIIAQJKaX
BOHA MO’Ke 301JIbIITyBaTUCA, a B JeAKUX — 3MEHIITyBaTHUCH.

OCHOBHUMHU IIPUUYNHAMU 30iJbIIEHHA YK 3MEHIIeHHS iHTeHCHBHOCTI
MeTaboJIiaMy € MiABUINEHHA UM 3HUKEHHA TEeMIIEPpATypU CePenOBUINA,
moABa abo 3HMKHEeHHA He0e3NeKU, 3aXBOPIOBAaHHA, Nid IIeBHUX (PaKTOpiB
30BHIIITHBOTO CEPeJOBUIIlA TOIIO.

Bucoka iHTeHCMBHiICTL MeTab0JidMy € TMPUUYUHOIO 30iJbIIIeHHA BU-
mineHHs Temsa (AK MOOIYHOTO HPOAYKTY peakIliii oominy). Ileit edexT
BUKODPHMCTOBYIOTb, HAIIPUKJAZ, OMKOJM, AKi aKTUBHOIO POOOTOI0 M’aA3iB
KpUJ MOKYTh 3irpiBaTmcsa B XO0JIOAHY HmOpy poky. O3HO0 y JIIOAWHU, IO
BUHUKA€E B pas3i 3aMep3aHHA, TEX € IPOABOM IILOTO ABUINA. ¥ IILOMY
BUIIAJKY M’ A3U Tijla YACTO CKOPOUYIOTHCSA M PO3CJIA0IAIOTHCA, CIIPUAIOUN
BUPOOJIEHHIO JOJZATKOBOTO TEILJIA.

SHMKEHHS iHTeHCHUBHOCTI MeTabo0Ji3My m03BOJIAE KUBUM OpPraHis-
MaM CYTTEBO «EKOHOMUTHU» CBOI pecypcu. ¥ TaKmWil CIOCiO BOHU MOXKYThb
mepeXUBaT HECHPUATINBI YMOBU, AKi IIEePioAUYHO BUHUKAIOTHL B €KO-
cucremi. IIpukaazomM IHOTO €, HAIPUKJIAML, ABUILE CIUIAYKYU TBAPUH Ta
nmepeOyBaHHA B3UMKY HACIiHMH POCJIMH Yy CTaHi CIIOKOIO.

Omoxe, menep Bu 3Haeme

1. Illo Taxe oomin peuoBuu? 2. Illo Take merabomism? 3. Aki
e Tunu oominy? 4. ki mporecu BimOyBatOThCsA B X04i aHab0-
Jismy Ta Kartaboxaismy? 5. o AKOro TUITy OOMiHY HaJIeKaThb
peakmii ruikosisy? 6. IIig uac peakiiiii (pOTOCUHTE3Y 3 HEOp-
TaHiYHWX PEUOBUH YTBOPIOETHCA TJIIOKO3a, ajie Ieil mpolec BBAKAIOTh
YaCTUHOIO eHepreTuyHoro oominy. Homy?

3CIHUMCIHHFI md 3CIBgClHHFI

7. fAxkuit GioxiMiuHMI IUKJI i YOMy MOYKHA BBa’sKaTHU I€HTPAJIbHOIO
JaHKOI0 MeTaboJIisMy KJIiTHHMN eyKapioTiB? 8% BaraTo Buais TBapuH BIa-
Iae y CILUISYKY B3UMKY, KOJIM MAaJjo iKi ¥ xojomHo. AJle mesdKi TBapuHU
MOJKYTh BIIQJATH Y CILUIAYKY BJIITKY. Homy?
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CTPpYKTypH KJiTHUH, AKi 3a0e311eUyIOTh
Imporecu MeTadoaizMy

AKi opeaHenu € y KnimuHax npokapiomie ma eykapio-
mig? Ha ski epynu nodinaiome opaaHenu KnimuH? Aki ocob-
ausocmi 6yoosu maiwome MemMbpaHu KaimuH? AKi yHKyii
B80HU BUKOHYOMb?

Cmpyxmy/oHe 3adesneyeHHsi MemacSOAiamy

3HayHa YacTHWHA MeTa0OJiuHUX IIPOIleciB BinOyBaeThCcAa B IMUTOILIA3Mi
KJiaitTuau. Aje B 6araTb0xX BUIAAKAaX IJIs IILOTO IIOTPiOHI 0COOJIMBI CTPYK-
Typu. Ili cTpyKTypu € opraHesaMu KJITUHU.

Oprasesii OMiIAIOTH HA ABI BeJIMKi rpynu — MeMOpaHHI I HemMeMO-
pauHi. MemOpanHi oprameju BiJoKpeMJieHi Bif iHINMNX YaCTHUH KJIITHHUI
IJIasMaTUYHUMU MeMOpaHamMu, sAKi iX yKpuBaoTh. [[ux memOpan MoKe
O0ytu oxHa (y omHOMeMOpaHHUX opraHes) abo aBi (y mBoMeMOpaHHUX).

Xoua TOIO UM iHIIIOI0O Mipol0 B IIporecax MeraboJisMy 3amisHi Bci
CTPYKTYPH KJIITUH, ajie 3a CTyHeHEM BaKJMBOCTI iX MOKHA PO3Pi3SHATH.
o Haib6iNbI BasKJIUBUX BiTJHOCATH pubocoMu (HemMeMOpaHHiI opraHesn),
AApo, MiToxXoHAPII i muacTuau (FBoMeMOpaHHi) Ta eHAOIIIa3MaTUYHY CiTKY
i kommiexkc Iombmxi (omHOMeMOpaHHI).

AMiHOKMCNOTa Benuka
\ cyboamHmLA

Monekyna ﬂ
6inka, |

O CUHTe- TPHK
3y€eTbCs
MPHK
Mana
cyboanHnua

Man. 16.1. bygosa pubocomm i1 npouec
cuHTe3y binka
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Pudocomu

Pubocomu cuHTE3yIOTH OiIKM 3 aMi-
HOKHCJIOT. BOHM MaoTh CKJIaAHY (POp-
My i CKJIamaoThCcA 3 IBOX YacTuH (cyo-
OIUWHUIIL) — BEJUKOI Ta MaJyioi, — AKi
MOXKYThb po3magatucd ii 00’eqHyBaTuC
3HOBY. [[o cKJagy cyOOAUHUIh BXOIATH
mouserkynu PHEK i 6inkiB (man. 16.1).

Pubocomu poaTaimoBaHi B ITUTO-
maasMi KJIiTHH, Ha eHIOILJIa3MaTHUUHIN
citmi, B miToxXoHApigx i maractumax.
Ix mominmaroTs Ha xBa THIM: npoxapi-
omuyHi (MeHIIII 3a PO3MipoM) Ta eyka-
piomuyni (6inbiri). Pu6ocomu mporapi-
OTUYHOTO TUIY MiCTATHCSA B KJITHHAX
OpOKapioTiB, a TaKOXK Yy MIiTOXOHApi-
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ax 1 maactugax. A pubocoMmu eyKapioTHUHOTO
TUIIy — B KJITHHAX eyKapiorTis, y IUTOILIa3Mi
Ta Ha eHAOILIa3MaTWYHIN ciTiri.

Lgpo

Anpo Biamosimae 3a 30eperxkeHHsA, BimiTBOpeH-
HA 1 peasisaiiro crmamkoBoi ingopmailrii. Kepye
BciMa mpoliecaMu B KJIITHHI.

fAngepua o6os0HKA B 6araThbox MiCIAX IIPO-
HU3aHa mopaMu. Beamka KiJIbKiCTh TaKUX IIOP
y MmeMOpaHi J03B0JIsIE JIETKO 3AilicHIOBATH OOMiH
indopmMarliero MiK aapoM i ITUTOIIIa3MOMI0. Yce-
penuHi sapa pos3TallloBaHi Kapiomrasma, XpoMa-
TuH i auepue. Kapionniasma € HamiBIPO30pUM
BHYTPIiIIHIM cepemoBHUIeM, y AKOMY BimOysa-
oTbcA Bci Gioximiuni peakrii (maa. 16.2).

/V\imoxor—tgpi'f

MiToxouapii BuUpOOASAIOTHL €HepTriio B pe-
3yJbTaTi IpoIleciB 0i0JIOTiYHOrO0 OKUCHEHHI.
BrHyTpinmaa memOpaHa MiTOXOHAPiN yTBOPIOE
Bupoctu — kKpucmu. Taka OymoBa meMOpaHU!
IO3BOJISIE PO3MICTHUTH Ha Hili 6araTo O0iIKOBUX
KOMIIJIeKCiB, AKi 3aificHIOIOTH Ipolecu 0iojo-
riyHOTO0 OKMCHEHHs. SOBHIIlIHA MeMOpaHa rJja-
IeHbKa. BHyTpimiHe cepemoBuIlle MiTOXOHIPiH
HasmBaeThcA mampurcom. Mictars pubocomu
OPOKAPiOTUYHOTO THUITY. ¥ MATPUKCI MiCTATH-
cA KinmbieBi mosekyau mitToxonapianbuoi [[HEK
(man. 16.3).

[Maacmugu

Ilnactunu 3pificHIOIOTE TpoIlec (GOTOCUH-
Tedy. BoHU CHHTEe3yIOTh HEOOXigHi AJd I[HOTO
npoiiecy 6inKku. Mo:kyTh 3a0es3mneuyBaTu 3adaps-
JIEHHS OPTaHiB POCJVH i HAKONIMYYBATU Pe3ePBHI
pevYoBUHU.

Bryrpimuaa memOpaHa maacTuj MOXKe yTBO-
proBaTH BiJOKpeMJieHi Bif Hel CTPYKTypHu y BU-
MLl CIJIOMIEHMX MIIIeuYKiB — musakoidis
(man. 16.4). Taka OymoBa MeMOpaHU [T03BOJISAE

Xpomocomu finepHa

0060/10HKa

AnepHi ' XpomaTuH
nopu

Man. 16.2. bygoBa Agpa

Mixxmem6paHHUI

npocTip \
N(

OHK

Kpuctn

BHyTpiwwHA
MembpaHa

30BHiLLHA
MembpaHa

Matpukc

Man. 16.3. bygoBa mitoxoHAapii

Tunakoig,

BHyTpiwHA 30BHiWHA
MembpaHa MembpaHa

Man. 16.4. bygosa xnoponnacra
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fAlnepHa 060M10HKa flopo

LuncrepHun
(amkTiocomn) Besunkynu

[paHynapHa
ENC —_ L,

Pnéocomn

ArpanynapHa EMNC

Man. 16.5. bygosa eHgonnasmaTUyHOI CiTKK Man. 16.6. bygosa komnnekcy fonbaxi

posMicTuT; y HUX 6arato O0iJIKOBUX KOMILJIEKCiB, AKi 3MiHCHIOIOTH IIPO-
mecu (orocumHTedy. 30BHiIIHA MeMmOpaHa riaJeHbKa. BHyTpilnHe ce-
DPeIoBUINe TJIACTUL, HA3UBAETHCA CMPOMOI. ¥ HIN MicTATbCA KijgbIleBi
mosiekyau [THEK. Ilnactuam micTaATh pubOCOMU IMPOKAPIOTUYHOTO THUITY.
3a 3a0apBJIEHHAM PO3Pi3HAIOTH 3eJieHi (XJIOPOIJIacTH), *KOBTO-IIOMAapaH-
yeBi abo uyepBOoHi (XpomoiiacTu) i 3HeOapBJeHi (JeHKOILIaCTH]).

EHgOH/\CI3MCImU‘4HCI cimka

PospisHaoTh 1Ba OCHOBHI Tunu eugomaasmatuuHoi citku (EIIC) —
arpaHyJasapHy (TJiafieHbKY) i rpaHyJasapHY (IIIOPCTKY). ArpaHyjasipHa €H-
IoILTasMaTUYHA CiTKa 3MiMCHIOE CHMHTEe3 JIIMigiB i JeAKuX moJricaxapumis.
OcHOoBHA (DYHKIIiA TPAHYJISPHOI €HIOIIJIa3MaTUYHOI CiTKM — cuHTe3 6iJ-
KiB. Kpim Toro, Boma Gepe y4yacThb y TPaHCIOPTi OiJKiB y KJiTuHi.

ExngomasmMaTuuHa CiTKA CKJIAJAaEThCA i3 cucTeMU APiOHUX BaKyoJiei
i KaHaJ BIiB, AKi 3’emHani MiK cob6oro. Ha memOpaHax IpaHyJspHOl eH-
IOILIa3MaTHUYHOI CciTKM poarairoBaHi pubocomu (masua. 16.5).

Komnaeke T onbgski

IIa cTpykTypa BimmoBimae 3a moxumdikallito 0iJKiB, ymaKoByBaHHSA
CUHTE30BAHWX MPOAYKTIB y TpaHyJ U, CUHTE3 AeAKUX IoJicaxapumiis,
(opMyBaHHA KJIITHHHOI MeMOpaHM, TPAHCIOPT PEUOBUH, CUHTE30BAHUX
y KJiTuHi, 3a i1 Mexi.

Komnneke Toabmski yTBOpeHO cucreMoio OJukmiocom. BoHu MaioTh
BUTJISAA CTOBOUMKIB 3 5—20 miackux meMOpaHHHMX MiIlleuKiB (IucCTepH),
AKi posmomisieHi B MUTOILIA3Mi OKpeMo a00 3’€IHYIOTHCA B ONHY CTPYK-
Typy (Majs. 16.6). Tpaucmopt peuoBun mixk EIIC, kommiexcom Ionbmixi
Ta iHINIUMU OpraHejlaMU 3AiCHIOETHCS IIePeBaKHO 3a JOIIOMOTOI0 Be3U-
KyJ — HeBeJUKUX IIYXUPIIB, AKi BigJoKpeMmJyeHi Bim mmTo30710 MeMOpa-
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HOIO. BesuKysum MOKYTh SIK B3JIUBATUCS
3 IUCTepHaMU KoMILIeKcy ['oibmxi, Tax
i BUOKpeMJIIOBaTHCA BijJf HUX.

W Be3nkyna

Uumonaasma

CTpyKTypH: IUTOIJIA3MHU KJITUH Ta-
KOJK BifirpaioTh Oy’Ke BaKJUBY PpPOJb OCH
y mporecax merabosismy. OcobJiriBe 3Ha- £ \ y >
YeHHA MAalOTh LATO30Jb Ta IIUTOCKEJET. 35 =
IMuTozoap (abo rianomiasma) € HamiBPiA- :

KO0 CTPYKTYPOIO, LiJIbHICTD SKOI MOIKe Man. 16.7. TpchnopT NpoAayKTiB MeTabonis-
SMIHIOBATHCA B HOCUTbH IINPOKUX Meskax 0 oorosX MIKpOTPY6OUOK LMTOCKeNeTa
3aJIe’KHO Big morped KiaitumHu. Bin € Haii-

0iIbIIIOI0 3a 00’€MOM CKJIAQMOBOIO ITMTOILIA3MU M YTBOPIOE CePeIOBUIIIE,

B AKOMY BimOyBaroThcdA Oioximiuni peaxirii. Came B IuT030Ji, HAIIPUKJIAI,
3IiMICHIOIOTLCSA PeakIlii mpoilecy IUIiKOJIi3y.

3HAUYHY POJIb ITMTO30JIb Bimirpae i B mporecax cuuTeldy OinkiB. Ha-
MIPUKJIAM, Y CCABIIB y IIUTO30JIi CUHTE3YETHCI IPUOIU3HO MOJOBUHA 0iJ-

KiB kuaituHu. Ille ogHa BaskJmBa (PyHKIIiA IIiel CTPYKTypu — Iiepemaya
CUTHAJIIB i3 30BHINIHBOTO CepPemOBHUINA MO0 AIpa KJIITHHU i Hasam.

ITuTockemer y mpoitecax MeTaboJIi3My BUKOHYE BaKJINBY TPAHCIOPT-

HY (YHKI[ifo. 3a DOIIOMOrOI0 H0ro MiKpOTpPyOOUYOK BCepeduHi KJIITUHHI
mepeMilyOThCs, HAIPUKJIAL, MIPOAYKTH MeTaboaismy (mau. 16.7). Haa
IILOTO BOHU IMAKYIOThCS B HeBeJWUKi JimigHi myxupiii (BesukKyiau) i 3a
IOIIOMOTrOI0 OiJIKiB-IIePeHOCHUKIB MepeMillyIoThCs B3J0BXK MiKpOoTpPy6o-
YOK 3 BUKOpHucCTaHHAM eHeprii AT®.

o435

Omoxe, menep Pu 3Haeme

1. YoMy o151 3OiMCHEHHS OesIKMUX IIPOIleciB MeTaboJrisMy ImoTpid-
Hi IIeBHi CTPYKTYPHi YTBOpPeHHs B KJITHHI? 2. Ki cTpyKTYyp®
KJIITUHY € HaibOiIbII BAKIMBUMU IJA 3MiMICHEHHS MeTabois-
my? 3. SIki merabosiuHi mpoitecu Bi0yBalOTHCSI B ITMX CTPYK-
rypax? Criaazmite Tabuauio. 4*. JIK B3aeMOmoOB’sizaHa CTPYKTypa KOMKHOI
3 opraHeJi, 110 PO3TJIAHYTO B mmaparpadi, 3 PyHKIiIMU, IKi BOHA BUKOHYE?

3anumanns ma 3abgaHHsi

5. B aki#t kiaiTuHi Tina goguHu Oyge Kpallle PO3BUHEHUNA KOMILIEKC
Tonbm:Ki — y CeKpeTopHill KJIITUHI CAMHHOL 3aJ031 UM B KJIITUHI JIOOHOI
Kictxu? Yomy? 6*. Y oxamiel 3 HUTUACTUX ITiaHOOAKTEpiil € 3maTHICTD i 10
doTocuHTE3y, i M0 asoTdikcallii. Ajle KoyKHa 3 KJIITMH B Ii HuMTII 3miii-
CHIOE TiJIbBKM OOWH i3 IIMX IpolieciB — abo (pikcye aszor, abo 3mificHIOE
dorocuHTes. K MOKHA TMOACHUTH Ieii haxT?
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l ; Kaitunae nuxauHa

Y pesynbmami k020 muny o6MiHy Xugi opeaHizmu
8UpobIgiomb eHepeito 0718 c80ix nompeb? LlJo make oKuc-
HeHHA? [le 8 KNiMUHIi MOXymb 8i06ysamucsa npoyecu oKuc-
HeHHA? AKi PyHKUIi 8 KNimuHi 8ukoHytome mosnekynu ATO?
LlJlo make makpoepeidyHul 38°a30k? LlJo make ayemus-KoA
(ayemusn-koeH3um A)?

Kaimunne guxanms

KaiTuaHNM AUXaHHIM Ha3WBAIOTh CYKYIHICTH IPOIlECiB ogeprKaH-
HA KJITHHOIO eHeprii 3a paxyHOK OKWMCHEHHS OPTaHIYHWUX PEYOBUH.
Bouo mo:ke smificHIoBaTHCA SK 3a BiIcyTHOCTi, Tak i 3a HasgBHOCTI
KucHio. Peak1iii okucHeHHS BifgOyBamoOThCA B IIUTOILIA3MI Ta MiTOXOH-
Ipiax KJIiTUH.

PesynbraToM KJIITMHHOTO OUXAHHS € 3alacaHHs KJITHMHOI eHeprii
Yy BUTJIAAI MaKkpoepriuaux 3B’ a3KiB Mmosekya AT®. ¥V mporeci KiaiTuHHO-
ro IMXaHHA BUIIJISIOTH ABa eTanu: 0e3KMCHeBUil (mepinuii) i KUCHeBUH
(opyruit) (man. 17.1). Ha 6eskucHegomy emani BigOyBaeTbCA POSIIEI-
JIEHHS CKJIQMHUX OPraHiuHWX PEYOBMH Ha OiJbIIl mpocTi. A Ha KucHe-
60MY — POSIIEIUIEHHA IMUX OLJIBIIT TPOCTUX PEUOBUH O BYIJIEKWCJIOTO
rasy i Bomu. KucHeBuil eTam MOKe BimOyBaTucsa He 3aBXKAU i He B ycCix
JKUBUX opraHismax (He BimOyBaeThcsd, HAIPUKJAL, V¥ aHAaepoObiB).

/_le/obuua eman KAImuUuHHoz20 guxaHHs

Ilepminii eTanm KJIITHHHOTO AWMXaHHA € Oe3KMCHeBHMM. Binm Bin-
6yBaeThCA B IIMTO30Ji KJiTuH. MOTO OCHOBOIO € Ipolec TIiKOJIisy.
I'nikoniz — 1e OioximiuHHI mpormec, AKWHN 3as3Buuyaii BigOyBaeThCca
B ycix KJiTmHax oprauisamy i € omHumM i3 m:kepen mocravuanHsa AT
IJIs KRJIiTuHU. Y pe3yJabTaTi IJIiKO0JIi3y 3 OmHiel MOJIEKyJau TJIIOKO3U
YTBOPIOETHCS ABi MoJieKyJau IipyBary (IIipoBMHOrpagHOI KHCJIOTH) Ta
nBi monexynu AT®:

C,H,,0, — 2C,H,0, + 2H,0 + 2ATD
[nioko3a Mipysat

SIKII0 KJIiTUHA He Ma€ MOKJIMBOCTI 3MIMCHIOBATH IPYTUUA eTam KJIi-
TUHHOTO JUXaHHA (HAIIPDUKJAJ, 3a HeCcTaui KHCHIO), TO HEPIINN eran



Mepunia, 6e3KncHeBUiA, eTan
(Bim6yBa€eTbca y yuTosoni)

Mikonizs ————>

O

BpogiHHa
[nioko3a MNepeTBOpeh-
poswennio-  HA nipysaty
€TbCA Ao Ha pPeyoBUHN,
nipysary, AKi BMBOAATb-
CUHTE3YETb- | CA 3 KNITUHK
ca ATO

Oémin pedobur i nepemBopennsi enepaii

Apyruin, KncHeBuni, etan
(Bin6yBaeTbCA y MiTOXOHAPIT)

OKuncHe pekap-
60OKCUNOBaHHSA
nipysaty, OKu1c-
HEHHA »KUPHUX
KNcnot

3 nipyBaty abo
XUPHUX KUCIOT
YTBOPIOETLCSA
auetun-KoA,
AKNA HAAXOAUTb
no umkny Kpebca

Man. 17.1. Cxema npouecy KNiTUHHOIO AUXaHHA

Lnkn
Kpebca

YTBOpIOOTHCA
CNOJYKK, AKi €
[PKepenom npo-
TOHIB | eneKkTpo-
HiB AnA npouecy
OKWCHEHHA Ta
monekynu CO,

OKUCHEeHHA
CMONYK 3 LMKy
Kpebca y amxanb-
HOMY NaHLiory

YTBOpPEHHA Mone-
KyNl BOAW, HaKo-
NMUYEHHS NPOTOHIB
y MiXXmeMbpaH-
HOMY MpocTopi
AnA nopanbLioro
cnHTesy ATO

3aBePIIYETHCA IIPOIECOM OPOAIHHSA, V AKOMY IIPOMIMKHI CIIONyKHU Iepe-
TBOPIOIOTHCA Ha MEBHI OpPraHiuHi PeUOBWHM.
Bpodinna — 1ie Tpollec OKMCHEHHS BYTJIEBOIiB, AKUU BimOyBaeThCsa

0e3 yuacTi KMCHIO I ae 3MOTY KJiTHHAM OTPUMYBATHU €Hepriio y BUTJIAIL
moJiexkys AT®. Ilepumum eTanmoMm OpOmiHHSA € TUIIKOJi3. A Ha HaCTYIIHOMY
eTami OpomiHHS, 3aJIe;KHO BiJ HOro THUNY, IIipyBaT IIePeTBOPIOETHCA Ha
inmi pevoBuHU. 1li peuoBUHU BUBOAATHCA 3 KJIITHHU AK yKe He TOTPiOHI
MPOAYKTH OOMiHY PeYOBUH.

VY pesyabTatri cnupmogozo OPONiHHA YTBOPIOIOTHCS MOJIEKYJN €TUJIO-
BOTO CIUPTY, BOAM U BYTIJIEKUWCJIOTO Tasy, MOJOYHOKUCJL020 — MOJOYHA
KHCJIOTa, 0UMOB0KUCI020 — olToBa KucaoTa (Mas. 17.2). Icuyrors # inHmi
TUII OPOMiHHS.

Man. 17.2. Mpuknaan BUKOPUCTaHHA IOAVHOI Pi3HMX TUMIB 6POAIHHA
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> 2 monekynu 9999999999999999999998
Tnikoniz M'PYyBaTy 99999

1 monekyna
rI0KO3K

O
OuxanbHuin g
NlaHuor

e >

Lintozonb

Man. 17.3. Cxema eTaniB KNiTMHHOrO AUXaHHA

DPYZU& eman KAImuHHozo gUXClHHFI

ITe KucHeBMIi eTal POSINEIJIeHHS TPOCTUX OPTaHIYHUX PEUOBUH, AKi
yTBOpUINUCA 3 OLJIBIN CKJIAMHUX IIijJ yac OE3KMCHEBOTO eTamny KJIiITUHHOTO
IuxaHHA abo y pe3yabTaTi iHIMmxX O0ioxXiMiuHMX peakIfiid.

YV pesyJsbTaTi mepIoro eramy KJIITHHHOTO AUXAHHS, SKUHA BimOysa-
€ThCA B IIUTO30JIi, AK BU BiKe 3HAETE, YTBOPIOETHCS MHipyBaT (IIipoBMHO-
rpagHa Kmciaora). IIim wac apyroro eramy KJIITMHHOTO AUXAHHS IIipyBaT
TPAHCIIOPTYETHCA 3 IIUTO30JII0 B MAaTPUKC MiTOXOHZApii, ae BimOyBaeThca
CIOYaTKy MOro OKKCHe NeKapOOKCUJIIOBAaHHS (3 IIEPEeTBOPEHHAM Ha alle-
tun-KoA), a morim #ioro mojgajbllie OKMCHEHHA 0 BYTJIEKUCJIOTO ra3y Ta
Bomm (maxn. 17.3).

2C,H,0,+ 50, - 6CO, + 4H,0 + 36 ATD
Mipysat

K11040B0I10 JTaHKOIO IIPOIECY KJIITHHHOTO AUXAHHA, KA BigOyBaeTh-
cda mig yac foro gpyroro eramy, € mukJd Kpeoca (IUKJ TpuKapOOHOBUX
Kucaor). CamMe B peakIisix IThOTO ITUKJY YTBOPIOIOTHCA CIOJYKHU, AKi €
JI;KepeJsioM IIPOTOHIB i eJIeKTPOHIB s mporecy okucHeHHs. I1i cmoay-
KM HAOXONATH Y AUXAJBHMHM JIAHIIOT (CKJIAIHUI KOMILIEeKC OinIKiB, aki
BOyZIOBaHO y BHYTPIIIHIO MeMOpaHy MiTOXOHApii), me i s3aBepIiryerbcs
npoiiec okucHeHHA. o mukiay Kpebca MOXKYTh HOTPAIIATA HE TiJb-
KM TPOAYKTH IIEPIIOTO eTamy KJIITHHHOTO AWXaHHS, ajie i pPeYoBUHU
3 iHmux GioximMiuHMX mpoIieciB (HampuKJIaL, IPOAYKTH OeTa-OKMCHEHHS
JKUPHUX KHUCJOT).



Oémin pedobur i nepemBopennsi enepaii

EqSeKmuBHicmb npouecy KAimuHHoO20 guxaHHsi

Kiaituane nuxanusa € HaA3BUUYaANHO eeKTUBHUM IIporecom. lie ming
yac IEepIIoro Moro eramy — TIJIiKOJIi8y — 3 oaHiel MOJEKyJaHu TJIIOKO3U’
KJIiTuHa orpuMye 2 mojekyau AT®, a Ha HACTYyOHUX eTanax KJIITHHHOTO
OIUXaHHA OO0 IIUX MOJIEKYJ JOJaeThcA Ie 36 MOJeKy.I.

3aranapHa (GopmMmyaa 0ioJIOTiYHOTO OKMCHEHHS:

C.H,,0, + 60, - 6CO, + 6H,0 + 38ATD

OKucHeHHS Bif0yBaeThCS B KiJIbKa eTalmiB, HAa KOJKHOMY 3 AKUX BUIi-
JsieThecsl eHeprisg. YacTtuHa eHeprii Buminserbes y Buriasai temaa (45 %)
i MosXe BUKOPUCTOBYBATUCA AJIA IMiATPUMAHHS OITHMAJbHOI TeMIepaTypu
oprauiamy, a uactuHa (55 %) samacaerbca B AT®D.

Biojsoriute okucHeHHA € HAWOIIbIN e(DEKTUBHIM MEXaHi3MOM JKUBUX
opraHismiB a5 3a0es3mneueHHs IXHIX KJIITHMH eHepriero.

ﬂ « Maca Bcix monekyn ATO, AKi yTBOPIOIOTbCA B KAiTMHAX OpraHiamy NognHu 3a
[o06y, JOPiBHIOE Maci camoi ntoanHM.

» [penokK ycix eykapioTiB MaB MITOXOHAPII, XNB Y KNCHEBOMY CepefoBuLLi, i B 1Oro
KNiTWHI BiabyBanuca obrnasa etanu npouecy KNiTMHHOMO ANXaHHA. Y Aeaknx cyyac-
HUX eyKapioTiB MITOXOHAPIN HEMAE, TOMY B IXHiX KNITUHAX APYTiA eTan KIiTUHHOTO
AMXaHHA He BiabyBaeTbcA. CBOI MITOXOHAPIT BOHM BTPaTUAN Y NpoLeci MpUCTocy-
BaHHA 4O aHaepOOHMX YMOB XKUTTA.

Omsxe, menep Bu 3Haeme

1. IlTo Take KJIITHHHE AUXaHHS], Ha AKi €Tall BOHO MOIIJIAETH-
ca? 2. 1o BigOyBaeThCA Hif Yac KOXKHOTO 3 €TalliB KJIITHHHOTO
nuxanHa? 3.111o Taxke OpominuA? Y AKOMY BUOAIKY BOHO Bif-
oyBaeTbca? 4. fAki icHyroThr Tunu OpoxinHa? Hapexmits, mpu-
knaau. 5. Koau mix vac kiitueHOrO nuxauHA yrBopiooorbea CO, i H,0?

BGHUMCIHHFI md 3CIBgCIHHFI

6. ITicaa TpuBanux QisMUHNX HABAHTAMKEHb Y JIOIUHNA MOKYTb 00JIiTH
M’sI3M Yepe3 HAKOIMMUYEHHS Y HUX MOJIOUYHOI KHCJIOTHU, AKA YTBOPIOETHCA
3 IipyBaTy IIiCJIg IEePIIOro eTany KJIITUHHOTO TuXaHHA. AJle B KIiTHHaX
JIOOWHU BigOyBaeThbCcA i APYyruil eTam IbLOTO IIporecy. oMy K TOmi Ha-
KOIMMYYEThCA MOJOUHA Kucjaora? 7% 3HaWAIThL IPUKJIaAN, KOJU IPOIlecHu
OpOmiHHSA B IPOAYKTAX XapuyBaHHs IOTipIIyIOThH IXHiM cmak. 8% Bimoma
oTpyTa KaJiil miaHig Gyokye Jimitie ogHy MoJeKyay (murtoxpom C) y am-
XaJIbHOMY JaHIIOTy. AJle Ile cTae NPUYMHOIO Oy:Ke IMBUAKOI 3armbeJi
JIOOVHU Bim ayske MaJieHbKOI q03u Ifiei peuoBuHU. Homy?
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Ocob6mBOCTiI OOMiHY PEUYOBUH B aBTO-
TPOPHUX 1 reTepPOTPOPHUX OpraHidzMax

AKi opeaHiamu € 2emepompopHUMU, a AKi aemompog-
HUMU? AIKi opeaHiamu Moxyme 30ilicHlo8amu pomocuHmes,
a AKki — xemMocuHme3? flki pe4o8UHU Op2dHi3MU NO2UHA-
tomeo i 8udinAlomMe nid 4ac OUXaHHA i pomocuHmesy?

nogiéHicmb npouecib odminy b pisHux opzarizmib

VYcim KuBUM opraHisMam AJid IXHBOTO POCTY, PO3BUTKY ¥ PO3MHO-
JKeHHs HeoOXigHi opramiuui peuoBuHU Ta eHeprisg. OCHOBHUM IKepeioM
eHeprii mygsa BcixX opraHiaMiB € OKNCHEHHSA OPTaHIYHUX MOJIEKYJ, dKe
MOJKe BifOyBaTHCA AK 3 BUKOPHCTAHHAM KHCHIO, TaK i 6e3 HbLHOTO.

Sk Bu BiKe 3HaeTe, 3a CIOCOOOM OTPHUMAHHS OPraHiYHMX PEUOBUH
opraHisaMm MO’KHA IOAIJIUTH HA ABi BeJWKI rpynu — rerepoTpodHi (Bu-
KOPHUCTOBYIOTH T'OTOBi opraHiuHi peuoBmHH) i aBTOTpOodHiI (CMHTE3YIOTH
OpraHiuHi peyoBMHU 3 HEOPTaHIUYHUX).

OcuoBHi 6ioximiuni mporecu, AKi moTpiOHI OyAL-IKOMY JKHUBOMY OP-
ra"iamy ajs 3abeslmedueHHdA JKUTTEMIAIbHOCTI,— Ile cuHTe3 OinKiB i HY-
KJEITHOBUX KMCJIOT, IIPOIlecU KJITHMHHOTO AMXAaHHS, 30KpeMa peakIrii
rIikoJizy Ta nmukjay KpebGca, yTBOpeHHsS Ta pPO3IIaj MOJEKYJ JimigiB
Ta BYTJIEBOAIB TOINO. ¥ KJIiTHMHAX i aBTOTPO(PHUX OpraHisdmiB, i rerepo-
TpoHUX yci 1i mpollecu BimOyBalOThCSI OJHAKOBO abo Maiiyke OJHAKOBO
3 BUKOPHCTAHHSIM OJHAKOBMX KOMILJIEeKcCiB (epmenTtiB. Ta i mpolecu
peryadiii B iXHiX KJIiTMHaAX € AysKe cXoKuMu. | Xoua BOHU He € abco-
JIOTHO TOTOMKHUMMU, IIOCJTiTOBHICTh OCHOBHUX PeaKIIili B yciX BHMOamKax
OTHAKOBA.

Omin pedobur y zemepompodib

SIK BuU BiKe BUBUMJIM paHille, reTepoTpodHi OpraHidaMu He MOMKYTh
YTBOPIOBATH OPraHiYHi PEeUOBMHM 3 HEOPraHiYHWUX. BOHU OTPHUMYIOTH iX
Bify iHmMmMX KUBUX oOpraHiamiB y ¢opmi ki, AKy cmosxkmBaroTh. Maii
opraHiuHi MoJIeKyaum (aMiHOKMCJIOTH, MOHOCAXapUAU, *KUPHI KHUCJIOTH,
HYKJIEOTHIM) BOHU ITPOCTO AOIIPABJISIOTH ¥ CBOI KJIITHHU i TaM BUKOPUCTO-
BYIOTb, a BeJIUKi MoJsiekysu (0inKu, moaicaxapuau, HyKJIEIHOBI KMCJIOTH)
CIIOYATKY POSIEIIIOITh Ha MaJii, a MOTiM «30MpaoTh» 3 HUX Ti BeJIUKI
MOJIEKYJIN, AKi moTpiOHI came im.



Oémin pedobur i nepemBopennsi enepaii

Hanpuknaazn, TBapuHu i rpudu pO3IIEILIIOTh 0iaKu (AKi € Giomosri-
MepaMu) no amiHOKucaoT (ixHix mouomepiB). IloriMm BoHU 3 IMmxX amiHO-
KHCJIOT 30upaioTh yiKe CBOI BJacCHI OiIkm.

HeAKi 3 aMiHOKHCJIOT reTepoTPOdhHI OpraHidaMm MOKYTh CUHTE3yBaTU
1 camocTiiHo. IJig IIbOTO BOHM BUKOPUCTOBYIOTH €HEPrilo, OTPUMAHY ITif
Yac OKMCHEHHSA CIIOKUTUX OPraHiYHUX CHOJIYK. AJie TesdKi aMiHOKUCJIOTH
HaAXOAATH y iXHi opraHismu TinbKkm 3 iskero. Taki amMiHOKmMCIOTM HA3U-
BaioTh HezaMiHHUMH. KpiM amMiHOKMCIOT, 1JiA reTepoTpOdHUX OPTaHizMiB
He3aMiHHUMU € i BiTaMiHU — CIIOJNIYKHU, AKi B AYy’Ke HEBEJIUKUX KiJIbKOC-
TSX TOTPiOHI aaA 3mificHeHHs HPOIleciB OOMiHY pPeYOBUH.

Oémin peuobur y abmompodcpib

ABToTpohHi OpraHisMm He OTPUMYIOTH OPraHIYHUX PEUYOBUH i3 30-
BHIIITHBOT'O CEPENOBUINA i MOBUHHI BUPOOJIATH iX camocTiitHo. Tomy HeMae
CeHCY TOBOPUTH NP0 He3aMiHHI aMiHOKHCJIOTH i BiTaMiHH IJIs POCJIIH.
ABToTpodu OTPMMYIOTh HEOoOXimHi iM opraHiuHi peyoBMHU 3 HeOpraHiu-
HUX, BUKOPUCTOBYIOUN €Hepriio, sKa Mo:Ke HaaxomuTu 3 (isuuHumxX abo
XiMiYHUX OKepeJ.

DisuyHum Oxucepesom eHeprii e sunpominensa Corna. Ti opranismu,
SAKi MOro BUKOPUCTOBYIOTH IJIs CUHTE3y OPTaHiYHMX PEYOBUH, Ha3WBa-
T (oroaBTOoTpohamu (pororpodhamu). A BaCHe IPOIEC YTBOPEHHS
OpraHiuHuX PeUOBUH 3 BUKOPUCTAHHAM eHepril CoHIT — ()OTOCHMHTE30M.

Ximiuni mxepesa eHeprii — Ile OKMCHO-BiZHOBHI XiMiuHi peakririi,
AKi BigOyBaloThCA y KJIITHHAX opra"ismy. Opranismu, AKi iX BUKOPHCTO-
BYIOTb, Ha3WBAIOTh XeMOaBTOTpoamu (xemMoTpodamMum), a caM IpPoIec —
XEMOCHHTE30M.

Pomocurmes 0

2
doTocuHTE3 — IIe IPOIleC YTBOPEHHS (

JKUBUMU OpraHisMaMu OpTaHiuHUX pedo- Cg;?::e /
BUH 3 HEOPraHiUYHUX 3 BUKOPUCTAHHAM '
eHeprii ceitma (man. 18.1). ®orocuHTES =\
3MiMICHIOIOTH AK OJHOKJIITUHHI KUBi op- / <«— (€O,
ra"ismu (miamobakTepii Ta BoOmOpOCTi), YrBOpeHHS
TaKk i OaraTokJiTuHHI (3eJeHi BomopocCTi OpraHiuHIX
Ta Ha3eMHi POCJIMHN). peyoByH

Y pesyabrarti (poTocumHTE3y 3 BYyTJIe-
KMCJIOTO Tady I BOAMW 3a JOIIOMOTOIO CO-
HSAYHOI eHeprii yTBOPIOETHCA TJIIOKO3a:

6CO, + 6H,0 + Emnepria csitia —
C6H1206 + 602 Man. 18.1. Cxema $poTOCUHTE3Y

peyoBMHU
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Xnoponnact

4

Caitno

Lnkn

Peakuii g
KanbBiHa

cBiTNOBOI
dazn

Peakuii,
‘ TEeMHOBOI
dasn

H,0 o

2

Man. 18.2. CgitnoBa 1 TeMHoBa da3u poTocnHTE3y

ITeit mporec ckJyafaeThbCcAa 3 ABOX OCHOBHUX (hba3 — CBITJIOBOI I TeM-
HOBOi. [ mepebiry mpoiieciB cBiTi0BOiI (hasu moTpidHO cBiTs0. TeMHOBaA
¢dasa Mae TaKy Ha3By TOMY, III0 B peakIiax, AKi B Hill BigOyBaioThbcsd,
cBiTiio He 3amisme (maza. 18.2).

®azu GoTocuHTE3y

®a3a poTocuHTesy CeiTnoBa TemHoBa
[le BinbyBaeTbCA Ha memb6paHax xnoponnacTis Y cTtpomi xnoponnactis
AKi npouecn Bigby- + 3axXONnNieHHA eHeprii CBiTNa enekTpo- » Peakuii ymkny KanbBiHa
BaloTbCA Hamun xnopodiny » C/HTE3 rNIoKo3n
- Qotonis Bogn (posnag Ha atomm H - Posnag ATO
Ta O) + Po3nap monekyn
« CuHTe3 ATO HALO - H,
+ 3axonyieHHA NPOTOHIB MOJeKynamm
HAOO
Aki peyosnHu ytBO- | « HALO - H, [nioko3a
protoTbeA - ATO
Xemocurnmes

XeMOCHHTE30M HA3WBAIOTh IIPOIlEC YTBOPEHHA OPraHiuHUX pedyo-
BUH 3 HEOPraHIiYHUX, SAKWUN BUKOPUCTOBYE €HEPTril0 XiMiuHMX peakIliil.
Bin moske BimOyBaTuca jawuimne y KJIiTumHax Mikpoopraxismis (maj. 18.3).

OCHOBY TIPOIECY XEeMOCHUHTE3Y CKJIaJal0Th peakilii OKMCHEeHHA BOJHIO
abo cmoayk Hirporemy, ®@epymy uu Cyabdypy.
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Man. 18.3. Pe3ynbTaTii XXUTTERIANBHOCTI 3ani3obakTepint (a), TiobakTepiii (6) Ta METAHOBMX
GakTepiii (8)

XeMOoCHHTEe3yI0Ui MiKpoopraHizmMu

Fpyna mikpoopraHiamiB | AKi peuoBUHU OKUCHIOIOTb [e XuByTb

3anizobakrepii Coni ®epymy Y npicHUX i conoHux BoporimMax,
y 6onotax

TiobakTepii (cipkobakTepii) | Cnonykn Cynboypy, Cipky | Y NpicHUX i CONOHUX BOfoOWMaX,

y 6onotax
Hitpunoikytoui 6akTtepii Cnonykn Hitporeny Y rpyHTax Ta Bogonmax
BogHesi 6akTepil BopeHb Y rpyHTax

Omoxe, menep Bu 3Haeme

1. Illo cminpHOrO B O0OMiHi peYyoBWMH B aBTOTPOMPHUX i rere-
porpoduux opraunismis? 2. IKi ocobsmBoCTi 0OMiHY peuoOBUH
MaTh reTepoTpodHi if aBToTpodHi opramismu? 3. Illo Take
(otocuHTEe3 i Ha aki (asu BiH moxinserncsa? 4. Illo Bixdy-
BaeThCA IiA yac KOKHOI 3 ¢as dorocunresy? 5. Illo Take xemMocuHTE3?
Axi peak1ii BizbyBatoThea mix yac xemocuuTesy? 6*. Komip BomopocTei
BU3HAUYAETHCS MirMeHTaMUu, AKi 0epyThb ydyacTh y IIpoleci ¢)oToCuHTE3Y.
Yomy BOZOPOCTi, IKi POCTYyTh Ha PisHili raumbuHi, MamOTh PidHUI KOJIip?

BGHUMGHHFI mdad 3GBgCIHHFI

7. XemoaBToTpodHi 6aKTepii Ha AHI oKeaHiB YyacTo KUBYTH Oijsd
BYJIKaHiB. 3 uuM Ie Moske OyTu 1mmoB’a3auo? 8*. PocauHu € aBToTpodhamu,
i iMm He moTpiOHi opraHiumi peuoBmHH TBapumH. Hapimio Toni pocuuka
JIOBUTH i mepeTpaBiiioe Komax?
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IIpoIteciB MeTaboJIidMy

l 9 Ponb epmeHTiB y 3a0e3neueHHi

AKi pyHKUIT 8UKOHYylOMb 6inku? Lo make kamanis i Ka-
manizamopu? AKi kKamanizaamopu 8UKOpUCMO8YIOMb XU8i
op2aHi3mMu? AK Xusnamoeca medpuHu i epubu?

BygoBa ma PyHKYii gBepmeHmiB

DepMeHTH € BeJIUKUMU OPTAaHIYHUMU MOJIEKYJIAMU, AKi BUKOHYIOTh
GYHKIIiI0 KaTaaidy, ToOTO 3MiHIOIOTEH IIBUAKICTh XiMiunux peakiiii. Tpa-
IUIifHO (hepMeHTaMU Ha3WBaJIU TiJILKKM MOJIeKYJIU OinKiB. Aje 3apas mIo
(epmeHTIB BigHOCATH TaK0:K pubosumu (mosekyau PHK) Ta kommiaekcu,
AKi ckaamaioTbea 3 mojekyJs 6inkiB Ta PHK. IIi cmonyKu TakoK mysKe
e(eKTUBHO 3IiMCHIOIOTH KaTajis (HampuUKJag, MiJi Yac yTBOPEHHS IIem-
TUIHUX 3B’A3KiB pmbOCOMOIO).

YV riitmHax (hepMeHTH MiCTATHCA AK y IMUTOIJIA3Mi, Tak i Bcepenu-
Hi pisHHX opraHes abo Ha MeMmOpaHax KJIiTwH. HacTo KJIITUHU MOKYTh
BUALIATU (PepMEHTH HAa30BHI IJisA 3AiliCHEHHS IIPOIleCiB I103a KJITHHOIO
(HampuKJIam, TPOIECiB TpPaBJIeHHS).

3a cBo€0 0y0BOIO (DEPMEHTH € BeJIUKUMI OPraHiuHNMU MOJIEKYJIaMHU,
AKi MaioTh CKJIAAHY IIPOCTOPOBY CTPYKTYPY (YHIKaJIbHY IJs KOXKHOIO
3 (pepMeHTIB). ¥ Iifi CTPYKTYPi € yacTuHU, 110 GOPMYIOTh AiAAHKHU, AKi
3IiMCHIOIOTh IPOIleC KaTajisy, i € peryasaTopHi ginguxku. KiacupikyioTs
depMeHTU 3a TUIIAMU peaKIliii, AKi BOHM KaTajli3yiOTh.

VY :xuBUX opraHiaMax OJHOYACHO Bi0OyBaeTbCcs BeJnKa KiJbKicTb pe-
aKIifi 3a BifHOCHO cTabiJibHOI TeMIlepaTypu Ta cTajioro pH cepemoBuIia.
Bes yuacTi pepmeHnTiB 11i peakirii BigOyBaiucsa 6 Haa3BUUAKWHO IIOBiJIBHO,
a B fOaraTbox BUIIQAKaAX ys3araji He amoryu 0 BimOyrTucs.

Hampuraan, pepMeHT KaTajgasa PO3INEIJIIOE B KIITHHAX OpraHiamMy
JIOOUHN OTPYHUHUN AJIA HUX TiAPOTreH IePOKCHU Ha Boay if KuceHb. Onumiel
MOJIEKYJIM KaTajlas’ AOCUTH, 100 MIPOTATOM OAHIi€l CEKYHU PO3IIEIIUTHU
10 TmcAY MOJIEKYJ Ti[pOTeH MEePOKCHUIY.

Haii6isbin mommpenuM (epMeHTOM Ha Hallliil miaaHeri € pubyJioso-
bicocharkapbokcuiaza (ckopouerno RuBisCo), AKUN KaTalisye peakiliio
dikcanii CO, B nukai Kanabsina, mo BigOyBaeTbcs ImmiJ 4ac TeMHOBOI
(asu porocuHTedy. 3arajspHa Maca IIboro (PepMeHTY B ycix (orocmH-
Te3yIUNUX opradHisMax HaIlmoi mjaaHeTu cTaHOBUTH 40 MiabApAiB TOHH.
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Kaacudikamia depmenris

Knac ¢pepmenTiB AKi peakuii KaTtanisyoTb Mpuknagn ¢pepmeHTiB
Okcnpopepyktasu | OKMCHO-BIAHOBHI peakuii AnkoronbferigporeHasa,
nepokcngasa
TpaHcdepasn MNMepeHeceHHs yHKLiOHaNbHOT rpynu AmiHoTpaHcdepa3sa,
aToMiB 3 OAHOro CybCTpaTy Ha iHWUiA rniko3mntpaHcdepasa
ligponasn Peakuii rigponisy MenTtnaasa, amigasa,
ecTepasa, TPUMNCUH
IEE Peakuii HeokucHoro i HerigponitnuHoro | [ekapbokcunasa, gerigpa-
pOo3purBY XiMiYHMX 3B'A3KIB Tas3a, afleHinaTunkKnasa
13omepasun Peakuii BHyTpilUHbOMOEKYNAPHOI nepe- | Pauemasa, umuc-TpaHc-
6ynoBy (HanpuvKknag, NepeTBOPEHHs i3omepasa
i3omepiB)
Nirasn Peakuii 3'egHaHHA ABOX mMonekyn 3 [OHK-nirasa, amiHoauwnn-

YTBOPEHHAM HOBOro 3B'A3Ky (3a3Bmuanm | TPHK-cuHTeTasa

3 BMKOPUCTaHHAM eHeprii ATO)

Mexarizm podomu géepmeHmiB

Mexaniszm poboTu (hepMeHTIB 3pyUYHO POSTIIAHYTH Ha IPUKJIAl OinKa-
depmenry. AK i Oyab-AKUi iHIIWHA 010K, Takuil GepMeHT € JaHI[IOMKKOM
aMiHOKMCJIOT, II[0 B IIEBHMUH CIIOCI0 3ropHYTHI y IIpocTOpi. SropTanusd
JIAQHITIOJKKa BimOyBaeThbcs Tak, 100 pagWKaJIyd aMiHOKWCJIOT YTBOPUJIHN
CHeIliaJIbHy CTPYKTYPY — aKmu8ruil yenmp gepmenmy. Came B IIbOMY
meHTpi ¥ BimOyBaroThbCs peakxirii.

Pagukanm aMiHOKHCJIOT PO3TAIIOBAaHI y IIPOCTOPi II€BHUM YMHOM
OIVH BiJHOCHO OO0 onHOTOo. BOoHM pPidHi 3a CBOIMU BJACTHUBOCTAMU, i IXHSI
CIIiJIbHA Mis CTBOPIOE YMOBU, y SKUX BiANOBimHA peakiiis BimOyBaeTbcsdA
HabaraTo MIBUAINE, HijK 3a 3BUYAaHHX yMOB. PeuoBuHU, sIKi 0epyThb
y4acTh y PeakIifixXx B aKTUBHUX IeHTpax (hepMeHTiB, Ha3WBaIOTh CYO-
cmpamamu (man. 19.1).

KoMnneKce AKTVBOBaHMUN MpoayKt1
V6 KOMIeKc
bepmenT-cyocTpar bepmeHT-cybeTpat
CybcTpar
—_—>
D

QepmeHT

Man. 19.1. Cxema B3aemopii depmeHTy i3 cybcTpaTtom
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V meskux BUHAAKaX AJIs PoOOTH (pepMeHTy HMOTPiOHMH i HeOinmKoBMIA
KomnoHeHT. Il cmoayka (i1 HasWBaWOTL KOGAKMOPOM) TPUETHYETHCA
Io (pepMeHTY I TaKOK Oepe ydyacTh y IIporeci karairidy peakiii. HYacrto
KodarTopaMu (pepMeHTiB € BiTamiHHU.

Perynsiia poboru epMeHTIB MOKe 3IificHIOBATHCS 3a JOIIOMOIOIO pe-
TYJIATOPHUX TiJISTHOK IXHIX MOJeKyJI. [lo Mux MiJITHOK IPUETHYIOTHCA MOJIe-
KyJI peYOBUH-PeryaaTopiB. Ilicas 11»0ro mpocTopoBa CTPYKTYPa MOJIEKYIN
(hepMeHTY 3MiHIOETBCH, i, BiATOBiAHO, 3MiHIOETBCA MIBUAKICTD f10I0 POOOTH.

Dia qSepmeHmiB nosa KAimuHamu

WKuBi opranisMmm BUKOPUCTOBYIOTH (DEPMEHTH HE TiJIBKU Yy CBOIX KJIi-
TUHaX. YacTo BOHU BUAIJISIOTH IX V HO3aKJITMHHUUN HpocTip. 3asBuuant
TaKk poOJATh ocMoTpodu (opramiamMu, AKi KUBIAATHCA POZUMHEHUMHU OpP-
ra"HiuauMu peuoBmHamu) (mas. 19.2). Aje € #1 iHImmi rpynum oprauismis,
AKi TeX BUKOPUCTOBYIOTH (hepMEHTU y TaKUH CIIOCiO.

Bukxopucranus opraHiamMamMu (pepMEHTIB mo3a KJIITHHAMH

I'py!1a ) Ak BUKOPUCTOBYIOTH depmeHnTn e

opraHismiB nosa KniTuHamm

bakTepii Buginsiote depmeHTN [HUTTA M'Aca, po3Knag onanoro nucTaA
B HaBKOJINLLHE cepefoBuLe

pnbn AN po3LenieHHs PynHyBaHHA AepesuHy, ypakeHoi rpv!6a—
OpraHiuHNX PeyoBIH MW, po3KnafaHHA xniba, BKPUTOro UBiNo

KomaxoigHi | BuginsaoTb pepmeHTM Y pocnuKkn N HeneHTeca nepeTpaBieHHsA

poCNHN B MacTKM 3 MiIMaHMK CrilMaHnx TBapwviH
TBapMHaMy ANA po3LiensieHHA
OpraHiyHMX pPeyoBUH

TeapuHu BupinaloTe depmeHT B MOpox- | Y ccaBuiB NpoLecy TPaBAEHHA B LUTYHKY
HUHW Tina AnA NOPOXHMHHOIO Ta KULWEYHWKY, Y MaByKiB 30BHILUHE TPaB-
TpaBfieHHA abo B TiNo 3406MYi NeHHA nicnAa BBefEHHA B 3406MY oTpyTH,
[ONA 30BHILLWHbOrO TPaBfieHHA y 3Mill po3Knag TKaHuH 3706wuui nig A€o

depmeHTiB OTPYTH

VY neakux Bumagkax GyHKIIT ¢)epMeHTIiB, 1110 BUAIIAIOTHCA B OpTraHis-
MaX, MOXKYTh 3MiHIOBaTHUCA B mpoilieci eBoarornii. Hampukaan, y npeakis
3miii epmeHT (ocdosimaza A2 OyB 3BUUYAWHUM TPAaBHUM (HEePMEHTOM.
Horo BBeJeHHA B TiJO :KepTBU POOMJIO IIPOIEC TPABJIEHHS IIBH/IINM,
TOMY III0 B KHITEeUYHUKY (DepMEHTHU IiAJIU Ha Tijo KepTBU i 330BHi, i 3ce-
penunu. Ajie B pe3yabTaTi AYIJIiKaIlii Ta HaCTyOHUX MyTalliii 1mei dep-
MEHT OTPMMAaB TOKCUYHI BacTUBOCTi. BiH cTaB ofHic0 3 HABAKINBIIIIX
CKJIQJOBUX 3MiiHOI OTPyTH i 3apas yOuBae »KepTBU, PYHHYIOUN MeMOpaHu
IXHIX KJITHUH.
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Man. 19.2. lNo3akniTuHHa fia depmeHTIB y pocnykuy (a) Ta naByka aprionu (6) 3abe3sneuye
30BHILUHE TPaBJIeHHA

3IaTHICTh KUBUX OPTaHi3MiB BUAIIATH (DepMEHTH 3a MeKi KJIiTMHHI
IIUPOKO BUKOPHCTOBYE cydacHa Oiorexmosorig. Tak, 6axTepii, B remom
AKUX IePecaKyIoTh IMOTPiOHI reHu, BUALIAIOTEH 3i CBOIX KJITHH CHHTe-
30BaHi pepmenTu. A 1i (pepMeHTHU BKe JIETKO MOYKHA BiJOKPEMUTH Bif
KJITUH @ BUKOPHCTATH IJsA BUPOOHUIITBA MPOAYKIII (HAIpUKJIAL, JiKiB
ab0 TpaJbHUX ITOPOIIKIiB).

ﬂ Mpenok nnaueHTapHUX ccaBuiB, AKUIA 1B 100 MIH POKIB TOMY, KMBMBCA Mepe-

BaXXHO KOMaxamu i MaB 5 reHiB XiTMHa3 — QepMeHTiB, AKi PO3LensoTb XiTUH
y TpaBHi cuctemi. MNoTim MOro HawapKkyM eBOMLiOHYBanu i 3Ha4YHOK Mipoto
3MiHUAW CBil pauioH. Tomy B 6araTbox BMMaAKax reHW XiTMHa3 3a3Hanv MyTauin
i nepecTany npawoBaTh, NEPETBOPMBLINCL Ha MCEBAOreHU. X AOCi MOXHa 3HaTL

B reHomax CcaBL,iB.

Omoxe, menep Bu 3Haeme

1. IlTo Take pepMeHTH i AKY POJIbL BOHU BiZJirpaioTh B OPraHis3-
mi? 2. dxwuit mexauism il pepmentiB? 3. Illo Taxe cyberpart
i aktuBHui 1eHTP (epmenty? 4. AK perynaroerbcsa pobora
epmenTti? 5. Pu6o3umMuy ycHilliHO BUKOHYIOTh KaTaJiTUUYHY
(GYHKIIil0, X0oua BOHU mpenacrasjeHi mojaexyaoro PHE i me maioTs y cBoO-
€MY CKJaJl aMiHOKWCJIOT, PaJNKAJIN AKUX YTBOPIOIOTH AaKTUBHUN IIEHTP
depMeHTY vV (pepMeHTiB O0inmKoBOI mpuposu. IloACHITE, SKMM YMHOM MOJKeE
YTBOPUTUCS AKTUBHUMN IEHTP pUO03UMY?

3anumarns ma 3abgaHHsi

6. Homy momaBaHHA ()epPMEHTIB y IpaJIibHiI IIOPOIIKY MOKPAIIye IXHIO
pobory? 7*. ¥V mearux 3miii 3yOum, uepes sAKi oTpyTa BBOAUTHLCA Yy TijJo
JKepPTBU, PO3TAIIIOBAHI B 3aHIA YacTHUHI POTOBOI IIOPOKHUHMN, TOMY OTPY-
Ta BBOAUTBLCA TiJIBKHU TOJi, KOJU 3Misf BiKe KOBTae kepTBy. Hasimo Tomi
mOTPiOHO BBOAUTH OTPYTY?
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Man. 20.1. Mukona IBaHo- . . . .
By NlyHin (1854-1937) — MMOBiZHO, OpPraHiaMy Jieriie IiATPUMyBaTH Ha IIOTPi6-

[OKTOp Meanuuhm, negiatp, ~HOMY DiBHI KOHIIEHTDAIil0 IUX PEUYOBUH, HiX JKUPO-
aBTOP YYEHHA NpPO BiTaMiHN PO3UNHHUX.
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Bitaminu, iXHs poJib B 0O0MiHiI peuyoBUH

Aki peyosuHU nompibHi 018 XxummeodianbHocmi op-
eaHizmy? lllo make kogpepmeHmu? Yomy 6e3 npueOHAHHSA
KoghepmeHmy OesiKi hepMeHMU He MOXymb 8UKOHy8amu
C80I (yHKUYI?

Bigkpummsi Bimaminib

TpuBanuii yac IPUYNHU BUHUKHEHHS TaKUX 3aXBOPIOBAHb, K IIUHTA
Ta paxit, Oyau HeBimomi. HaBiTh micaa BiZKpuUTTa MiKpoopraHisamis, aki
Oysu 30yJHUKaMU 3aXBOPIOBaHb, BCTAHOBUTH IPUYNHY IIUX 3aXBOPIOBAHBb
He BAaBaJjocdA. AJie BiKe 31aBHa 0yJI0 IIOMiUeHO, 1[0 XapUyBaHHA BIIJIUBAE
Ha mepebir mux 3axBoproBaHb. Came TOMy, HaOpUKJIAZ, TOJIJIAHAIL Ie
B XVII croxiTTi BBOAMIM B PAIiOH CBOIX MOPSKIB IIUTPYCOBI.

OcHoBu BueHHs mpo Bitaminu saxjaaB M. I. Jlymim (max. 20.1). Bin
3OiJiICHIOBAB JOCTiAM 3 OiMMMM MUIIaMH: OOHY TIPYOY TOAYBaB IIITYYHOIO
cymimmrio, a igmry — moJsiokom. Ileprma rpyma mMwuinein 3aruHyJja, y TOU
yac AK peITa PO3BUBAJNCA HOPMAaJbHO. YUeHUII 3p0OUB BUCHOBOK, IO
MOJIOKO MiCTHTh JOJATKOBI UMHHUKN XapuyyBaHHA, AKi ITisdHiIIe HasBaiu
eimaminamu.

PizHomaHimHicmp Bimaminib

Ho BiTamiHiB BigHOCATH pisHi 3a CKJamoM Ta Bjac-
TUBOCTAMHU OPTaHiUHi PeUYOBUHU, SIKi MOTPiOHI opranis-
My B HeBeJIMKiil KilbKocTi, ame 663 AKUX HOTO JKUTTE-
IiAJBHICTL HEeMOJKJINBA.

BiTaminm Ha oCcHOBIi iXHiX BJIaCTHMBOCTEI IOALIAIOTH
Ha JBi BEeJIUKi IPyny — BOJOPO3UMHHI I JKMPOPO3UUHHI
(man. 20.2). Taxka kaacupikaiis € HaWOiABII pali-
OHAJIbHOIO 3 MNPAKTHUYHOI TOUKU 30py. BomoposumHHI
BiTaMiHu B pasi HaAMipHOrO HAAXOIKEHHSA B OpraHisM
MOJKYTh BiJJHOCHO JIETKO BUBOJAUTUCA Uepe3 HUPKuU. Bism-
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sKupoposunnni BiTamiHu BuBOAU- Biraminn
TU 3 opraHisamy HabaraTo Bakue. Tomy
3a YMOBM HAIMipHOTO HaIXOIKEHHS ¢ ¢
B OPraHisM BOHM MOXKYTb CTATU IIPU- BopoposunHHi KnpoposunHHi
YMHOIO NOPYIIEHHS IpoleciB MeTa6o- C PP B, B, BB, A D E K

Jizmy.

Cuipg sasHaumTH, IO IIpoOsieMu  Man. 20.2. Knacudikauia iTamiHis

3 BiTamiHaMu B OpraHiaMi MOKYTHb BU-
HUKATU He TiJIbKM dYepes3 IX HeJoCTaTHE ab0 HaAMipHe HaAXOMMKeHHS.
V meaKux BuUIaIKax OpraHi3M cTae HECIIPOMOKHUM 3aCBOIOBATU BiTaMiHM
(Tak 3BaHi eHporeHHi rimoBiTaminosu). Ile Moke craTucsa yepes migBUIIEH-
HsI KHCJIOTHOCTI IIJIYHKOBOI'O COKY, IIOPYIIIEHHSA YTBOPEHHS TPAHCIOPTHUX
0inkiB, MOPYIIIEHHSA BUIIJIEHHS »KOBYi TOIIIO.

OO6MiH BiTaMiHiB MOKe OyTH ITOB’sI3aHUU 3 OOMiHOM MiHepaJbHUX pe-
yoBuH abo iHmux BiTamimis. Hampuxiasn, Ha 3acBoenHsa BiTamimis A, C,
E i K mosuTuBHO BInBae HasgBHiCcTh HioHiB Ceseny. A Bitamin E Ta fionu
Maurany crupusamoTh 3acBoeuuio Bitaminy C. I maBmaxku, Biramin C Mmoixe
NEePelIKOPKaTh 3aCBOCHHIO Bitaminy B, ,.

Bimamirnu B odmini pewoBUH

Bitamiau € mocTaTHBO BEJIMKOIO TPYIIOI0 PEUOBUH (OPraHisM JIIOIMHUA
moTpedye HaaXOIKeHHs AK MiHiMym 13 BiTamidiB) i BUKOHYIOTH BOHU
pisHOMaHiTHI PYHKIII y MeTabodiuHMX IIpollecax OpraHismy.

Binbmricts BiTaMidiB BXOAUTEH M0 cKJIaLy (PePMEHTIiB — BEJIUKUX OpP-
TaHiYHUX MOJIeKYJI (TIepeBasKkHO 0iKiB), AKi 3mMaTHI 3MiHIOBATH ITBUIAKICTD
OioximiuHmX peakiriii, 110 BimOyBaOThCA y KJIITHHAX. 3a3BUUail BiTaMminu
y depMeHTaxX BiirparoThb POJb IPOCTETUYHUX IPYI — IIEBHUX I'PYIl aTo-
MiB, fIKi BXOISATH 0 CKJIaAy aKTHUBHOTO IeHTPa ()epMeHTy i 6e3 AKuX Horo
(PYHKI[IOHYBaHHA HEMOMKJIWBE. AJle BUKOHYIOTh BOHM U iHIII (PyHKITI.

OM)KB, mene/o BU 3HAEmMe

1. IITo Taxe BiTraminu? 2. Ha aki rpynu mominAatoThs BiTaminm?
3. Axki pyukuil BUKOHYOTE BiTtaminu? 4%, Yu ogHakoBuM Oyae
Habip BiTamiHiB, mOTPiOHMI nis 3abe3mevyeHHS KUTTEXiAb-
HOCTi cobaku i srogmuu? Yomy?

3anumarHa ma 3aBgaHHﬁ

5. fIki mpobiieMy MOKYTh BUHUKHYTH 3i 3M0pPOB’AM y JIOAUHN, AKa
B)KMBATUMe HAaATO 0araTo IMOMYJSAPHUX KOHCEPBiB 3 MmeuiHKu TpicKu?
6*. Homy HagMipHa KigbKicTh BiTaMiHy B opramismi moxxe OyTu Hebes-
TIeYHOI0 IJs 3J0POoB’sa?
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l MinepasbHi peuoBuHU. Bosa

AKi pe4yo8UHU € y ckiaodi Xusux opeaHiamig? flke 3Ha-
YeHHs 0J19 XUBUX OpeaHiamie mae soda? fAki ocobnusocmi
800U CMA/IU NPUYUHOK MO20, WO BOHA € YHIBEPCAbHUM
PO3YUHHUKOM y KJIiMUHAX Xugsux op2aHizmig? LlJo make
MAKpo- ma mikpoenemeHmu?

Wo make MiHepdAbHi peqoBUHu

MinepaJjbHi peYOBUHM B OPTaHi3Mi — IIe OKpeMi HUBbKOMOJIEKYJIAP-
Hi MiKpoeJieMeHTH, COJIi Ta HOHU COJiel, AKi miATPUMYIOTH HOPMAJIbHE
dpyHKIiOHYBaHHA opraHismy. BoHU BXOAATH A0 CKJIAAY CTPYKTYPHUX
eJeMeHTiB yciX KJITHMH i TKaHuH i 6epyTh y4yacTh B ycix OioximMiumHmX
mpoliecax, sAKi BimOyBarmThcA B OpraHismi.

MiHepanbHi peYOBMHU MOKYTh Ilepe0yBaTu B OPraHisMi AK y pos-
yuHeHilt gopmi (y BUrIAAi HOHIB), TaK i B HEPO3BUHMHEHOMY BUTJISAMII.

Han6inpm mommupeHi MiHepaJbHiI pPe4OBMHU
B OpPraHi3Mi JOTUHU

PeuyoBuHN @OyHKUiT B opraHismi BnactuBocri
Coni Hatpito 3abesneuyioTb POOOTY HeWMpPOHIB, YTBOPIOOTb Po3umHHi
Ta Kanito pi3HMLIO NOTeHUianiB Ha KNITMHHUX MeMbpaHax
Coni Kanbuito BepyTb yyacTb y mpouecax cKopoueHHA mM'A3iB | Po3umHHi
Coni Kanbuito YTBOPIOIOTb MiHEpPasibHYy OCHOBY KiCTOK Cnabopo3ymHHi
i ®ocdopy
XnopugHa bepe yuyacTb y npoueci TpasfieHHA B WYHKY | Po3unHHa
Kucnota
VioHn Qepymy 3abe3neyvyoTb TPAHCMOPTYBaHHA KUCHIO Bxopatb go cknagy
y cKnagi remy y cKnagi remornoGiHy HEPO3UYMHHOI CMOYKU

Ocodaubocmi oéMiHy MiHepanbHUX peqoBUH y AOgUHU

MinepanbHi pPeUOBUMHU HAAXOAATH B OpPTaHidM JIOAWHU IepPeBaKHO
3 i’Ker0 i BOJIOI0, TOMY € He3aMiHHUMUN KOMIIOHEHTaMu »KuBJieHHA. Came
TaxK B OPraHidM IOTPAILIAITEL cmoayku Pepymy, Kaabpiito, Harpio, Ka-
Jito. Ajle B AeAKMX BUIIAAKAX OPraHidM MOKe iX CHMHTe3yBaTH i camo-
CTifiHO (TaK, KJIITMHU IIJIYHKA CUHTE3YIOTh XJOPUAHY KUCJIOTY).



Oémin pedobur i nepemBopennsi enepaii

OOMiH MiHepaJbHMX PEUYOBHH B OPraHiaMi TOUHO BPiBHOBaYKYETBLCS
KLJIBKiCcTIO coJieii, 110 BUAIIAETHCA 3 Opranismy. Buganenus saiiBuUX coJieit
BimOyBaeThbcsa i3 ceuero i morom. Kpim Toro, mimepasbHI pPeUyOBUHU MO-
JKYTh BUBOJAUTHCH 1 uepes3 KUIIEeUYHUK. A y pasi 3aXBOPIOBAHHSA Ha X0JIePy
BTpaTa MiHepaJbHUX PEUOBWH Ta BOAU Ueped KUIIEUYHHK TaKa BeJHuKa,
110 CTa€ OAHI€I0 3 MPUUYMH CMEPTi JIOAWHU BiJ IIHOTO 3aXBOPIOBAHHA.

Cxkian MiHepaJbHUX PEUYOBUH y KJIITHHAX OpPraHidmiB (y TomMy dmcJi
JIOAVHU) CTAJIUN, TOMY HaBiTh HeBEJIUKI BIAXUJIEHHS MOMKYTb OYTH HpPU-
YWHOIO TOrO, IO OPraHid3M IIPUINHUTL HOPMAJBHY MKUTTEAISAIbHICTD.

ﬂopyweHHﬂ oémiHy MiHePCl/\bHux peqoBUH
) opaaHi3mi AroguHU

ITpuuuHM moOpyIlleHHA OOMiHYy MiHepaJbHHX PEYOBUH JOCUTh Pi3HO-
MaHiTHI. BoHM MOXyTh OyTu OB’ A3aHi AK 3 Ai€i0 30BHIIIHIX (paKTOpiB,
TaK i 3 HMOPYLIEHHAMH B camMoMy oprauismi. HacTo ogHaxkoBi cuMOTOMU

MOJKYTh BUHUKATHW BHACJIJIOK PiSHUX IIPUYMNH.

Hacaigkn nesaxux mopyumieHb OOMiHY MiHepaJbHUX PEYOBUH

MopyweHHA

O3HaKn

MpuunHn

MopyLeHHsa 06-
MiHy Kanbuito

Po3BuToK octeonoposy,
nigBuULLEHa XPYNKiCcTb
KiCTOK

HepoctaTHe BUPOGNEHHA ecTporeHy, nig-
BULLEHWI piBeHb NoTpeb y Kanbuii nig
Yyac BariTHOCTI, HecTaya cnonyk Kanbuito

B paLioHi, 310BXMBaHHA FOPMOHANbHUMMU
npenapaTtami, 3aXBOPIOBAHHA HUPOK TOLLO

Hectaua Voay

Vopopediunt, po3sutok
300y, NopyLIeHHA poboTK
WMTONOAIGHOI 3a103u, 3a-
TPVMKa pocTy, nocnabnen-
HA IMYHITETY, KPETUHI3M

Husbkui BmicT Moay B pauioHi, 3axso-
prOBaHHA LWMTOMOAIGHOI 3an03n, aediunt
CeneHy B paLioHi, pagioakTMBHe onpo-
MiHEHHA, HagMipHe BXWBaHHA ankorosio
Ta ManiHHA, FOPMOHaJIbHi 3aXBOPIOBaHHA

MopyLeHHsa 06-
MiHy Qepymy

AHewmif, cyxicTb WKipn
i Bonocca, namki HirTi,
6niga wkipa

Hectaua cnonyk ®epymy B paLioHi, Benuki
BTPaTV KPOBi, MOPYLUEHHA MPOLIeCiB 3a-
CcBO€EHHA cnonyk Mepymy opraHismom,
CMaAKoBI 3axBOPOBaHHA

Hectaua MaH-
raHy

3aTprMKa pocTy, Heaopo3-
BUHEHHA roHaf, nopyLueH-
HA 3CidaHHA KPOBi, nopy-
LeHHA B poboTi HepBOBOI
cmctemu, Cyaomm

Hectaua cnonyk MaHraHy B pauioHi, no-
PYLEHHA NPOLEeCiB 3aCBOEHHA CMONyK
MaHraHy opraHiamom

Hagnuwok
MaHraHy

MowKoaXeHHA MITOXOHAPIN
y KNiTUHax, NopyLleHHs
B po60Ti HEPBOBOI CMC-
Temu, NCUXiYHi po3nagu,
nopyLeHHA GyHKUiA roHas

Hagnuwok cnonyk MaHraHy B pauioHi,
BAUXaHHA MUY 3 BUCOKMM yMicToM MaH-
raHy nig yac pobotu B LaxTax
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TEMA Z

ITpuunHaMy MOPYIIEeHHS OOMiHY MiHepaJlbHUX PEUYOBMH B OpraHismi
JIOOUHA MOKYThH OyTH:

- HeocTaTHE ab0 HaaAMipHe HaAXOMKEeHHS MiHepaJbHUX PEYOBUH
B OpraHisam;

 nedAKi 3axBOpIOBaHHS (rOpMOHAJbHi, CIaJKOBi TOIO0);

* BXKMBAHHS BeJUKOI KIJIBKOCTI a00 HempaBUJIbHE BiKUBAHHS HEeAKUX
JiKapChbKUX TPenaparis;

* Ois TOKCUYHUX PEUYOBMH HPUPOISHOTO ab0 MITYUYHOrO ITOXOIKEHHS
(mig yac BUBep:KeHHS BYJKaHIB, IPOMMCJIOBI 3a0pyAHEHHS TOIIIO);

* IIOPYIIeHHA B OOMiHiI OHWX MiHepaJbHUX PEUYOBUH MOJKE CIIPUYUM-
HUTU TIOPYIIIeHHs B oOMiHi iHmux.

Hacaigkom mopyiieHHs OoOMiHy MiHepaJbHHX PEYOBUH Y JIIOAUHU
CTaIOTh Pi3HOMAHITHI 3aXBOPIOBaHHA. BOHI MOMXKYTH MaTH BarKKi HACTiIKU
I 300POB’S JIOAWHU i CTAHOBUTHU 3arpody MJis ii KuUTTA.

npoéAemu oémiHy MiHepaAbHUX peqoBUH
y mBapuH i pocAuH

IIpobGaemMu oOMiHY MiHepaJbHUX PEUYOBHMH BUHUKAIOTL He TiJIbKU
y JIOOAWHU, a 1 B IHIIUX JKUBUX OpraHiamiB. B opraniamax TBapuH, poc-
JIUH, TpubiB i 6aKkTepiil TAKOK MOKe MOPYIITyBaTUCSI OOMiH MiHepaaIbHUX
pevoBHWH y pasi HemocTaTHLOro abo HaaMipHOTO iX HagxomkeHHA. Jlrogu
yacTille 3a BCe CTHUKAIOTHCA 3 I[i€l0 HpoOJIeMOI0 IiJ yac BUPOIITYBAaH-
HS CiIbCBKOTOCIIOZAapPCHKUX TBAPUH i POCAWH Ta YTPUMAHHS AOMAIITHIX
yaI00JIeHIIiB.

Hampukian, y TBapuH CKeJieT Ta 3aXMCHi
CTPYKTYpHM Ha IIOBEepXHi Tina uvacTo mobynpoBa-
Hi Ha OCHOBi MiHepaJbHUX peuoBWMH. Tomy moO-
pyIlleHHs iX OOMiHY € TPUYMHOI BUHUKHEHHS
MeBHUX 3aXBOPIOBaHb (PaxiT, 0CTEOIIOPO3 TOIII0).

s pociuH gysKe BasKJIUBUMU MiHepaIbHU-
MU peuoBmHaAMHU € croayku Hitporerny, ®Pocdo-
py, Cyasdypy, Kamxiro. Hecraua Oymb-axmx is
IUX PEUOBUH IMIPUBBOJUTE A0 IPUTHIUEHHS POCTY
pocauH (Mai. 21.1). Ase iXHil HAAJUIIIOK TaKOMXK
MOJKe HeraTWBHO BILIMHYTHU Ha IXHifl PO3BUTOK.

MNumHa Boga ma ii skicmp

Bynp-axkuit :xuBuii opramiam, y TOMy YmMCIi
¥ opraHiam JIIOAWHU, TOTPeOye IIOCTiIAHOTO Ham-

Man. 21.1. Hacnigku HecTaui nesiux ~ XOJPKEHHSA y HbOTO BoAM. JacruHa Ii morpamise
MiHEPaAJIbHNX PEUYOBUH Y POCITNH B OpPraHi3M JIIOAWHU y CKJAIi NPOAYKTIiB Xapuy-
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Oémin pedobur i nepemBopennsi enepaii

BaHHS, ajie OCHOBHA Ii KiJbKicTh — y BuUrIaAi nuTHOI Bomu. Tomy He
IUBHO, ITIIO ii CKJIAJ CYTTE€BO BILJIMBAE Ha CTaH il 3M0pPOB’d.

VY ckaanmi muTHOI BOAM MicTHUTBhCS O0araTo pisHHMX KOMIIOHEHTIB, XOoua
i B HeBEJIMKUX KiJbKOCTAX: PO3UMHEHI MiHepaJibHiI ¥ opraHiuHi pedoBu-
HU, Oy’Ke APi0Hi YacTKM HEePO3UYMHHUX PEYOBUH, MiKpoopraHismu. [leaki
3 HUX MOKYTh IIPUHOCHUTH OPTaHi3My KOPHCTB, iHIIII — IIKoay. B ob6ox
BUIIaAKaX Ile BU3HAUAETHCA KiJIbKicTIO KOoMIOHeHTa. Tak, MiHepaabHa
BOJla MOJK€ 3aCTOCOBYBATHCS AJIA JIKYBaHHSA, i B I[bOMY BUOAAKY BaK-
JauBUMHU € i1 KigbKicTh i pexuM mpuiiomy.

g BusHaUeHHA SKOCTiI IUTHOI BoAu ii OI[iHIOIOTH 3a OaraThbMa mapa-
MmeTpamu (MiHepastizaria, TBepaicTs, pH, MiKpobiosoriunuii cTaH TOIMIO).
BaxxkauBuM mokasHukoMm € ['/IK — rpaHMYHO IOIIyCTMMa KOHIIEHTPAI[id
neBHOI peuoBUHU. {14 KOXKHOI PeUOBMHU BU3HAYAETHCA CBOA BeJIMUYMHA
I'TK, i aximo BoHa IlepeBUINlye HOpPMaJbHE 3HAUEHHS, TO BOJa € IIKif-
JINBOIO AJiA 340poB’dA Jsionuuu. Tak, HeAKicHA 3a BMiCTOM MiHepaJbHUX
PevoBUH BOja, HANPUKJAL, MOKe OyTH HPUUYMHOIO 3aXBOPIOBaHb 3y0iB,
opradiB TpaBHOI Ta BHAIJIBHOI CHCTEM TOIIIO.

Opuiero 3 HAWOIMBININX 3arpo3 OJIs SIKOCTi Boau € ii MikpoOiosoriune
3a0pynHenHA. CaMe yepes MUTHY BOAY A0 OPTaHi3My MOMKYTBH IIOTPAIINTH,
HaIIpUKJaL, 30yAHUKK XO0JepHu, remaTuty A, uepeBHOro TuQy Ta iHIITHX
3aXBOPIOBAHb.

ﬂ MiHepanbHOI0 Ha3MBalOTb BOAY, AAKA MICTUTb PO3UMHEHI COMi Pi3HUX enemeH-
TiB. YacTto fo ii cknagy BXoAsaTb MOTPiIOHI OpraHiaMy NOAUHU MiKpoenemeHTH
1 6ioNOriYHO aKTMBHI cnonyku. Y GinblUoCTi BUMAAKIB Taka Boda Ma€ Nig3emHe
NMOXOAKEHHS.

Omoxe, menep Bu 3Haeme

1. Illo Take miHepaabHi peuoBuHU? 2. HaBimo BoHu moTpiOHi

S JKMBUM opraHismam? 3. IK MiHepaabHi PEYOBUHU MOTPATLISIOTH
@ B oprauismu? 4. fIKi HacaiAKK MOKe CIIPUUYNHATU IIOPYIIeHHI
o~ o0Miny miHepanbHux peuoBuH? 5% Jlikapi yacTo peKomeHIy-
I0Th VoKHBATH MiHepaJbHY BOAY B JIKYBaJbHUX IIINIAX, 1 KpiM pesxuMmy ii
mpuiioMmy, BKasyioTh, 3 SKOTO perioHy BoHa Mae O0yTu. YoMy Iie BaKJIMBO?

3anumarHa ma 3aBgaHHﬁ

6. Ilons, Ha AKWX BUPOIIYIOTH TOPOX abo coi0, HE MAalTh IOTPeou
Y BHeCeHHi asoTHuX mob0puB. Homy? 7% 3a0pyaHOBaYi IUTHOI BOAU y pis-
HUX perioHax MOKyTh OyTu pisHumMu. CKJIaIiTh CHNCOK 3a0pyAHIOBAUiB,
AKi MaloTh HAWOIJABIIWI ITaHC HMOTPANUTHU A0 IMUTHOI BOAW Yy BallloMy
perioni. 3ampomnoHyiiTe MpaBuia, SKUX BU OyJeTe NJOTPUMYBATHCHA, 00
YVHUKHYTU CIIOJKVMBAHHA HeOe3MeuHOi A 30POB’A BOIU.
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TEMA Z

ParmionanbHe XapuyBaHHA
Ta Xap4oBUM pallioH

Y Akomy 8iyi, MO/1I00OMY YU NOXUIOMY, Op2dHi3M JIto-
OUHU hompebye binbwe iXxi? AKi 0OCHOBHI epynu op2aHiYHUX
pevyoB8UH NOBUHHI HAOX00UMU 8 Op2dHi3M JIOOUHU 3 xeto?
Hagiwjo opeaHiamy noouHU NompibHi MiHepanbHi peyo8UHU
U gimamiHu?

Danarc nosxuPrux PeqoBun i eHepaii

SK Bu BiKe misHasMcs panimie, morpeba KUBUX OpraHiamib (y ToMmy
YUCJIi 7 JIIOWHN) B TOXKMBHUX PEUOBMHAX i eHepril BUBHAUAETHCA TAKUMU
darkTopaMu, AK Maca OpraHiaMy, piBeHb PyXO0BOi aKTUBHOCTi, iHTEHCUB-
HicTh mpoilieciB oOMiHy TOIIO.

HapsBruuaiiHO BasKJIWBUM € KiJIbKiCHE CITiBBiIHOIIIEHHS PiSHUX TI'PYI
peuoBuH. Tak, akImo B I3ki Oyme samasio abo 3ab6araTo OKPeMUX PEYOBUH, TO
B JIIOJVHY MOJKe IIOPYIIIUTHCA OOMiH PeYoBUH, IO IPU3BEe [0 MOripIIeHHsa
crany 3m0poB’d. 11106 3amobirTu MbOMy, CJIif JOTPUMYyBaTHCA HOPM 30ajaH-
COBAHOTO XapuyyBaHHA Ta HiATPUMYBAaTH €HEPreTUYHUI OaJlaHC OpraHisMmy.

30amaHcoBaHe XapuyyBaHHA — Ile XapuyBaHHSA, 32 AKOTO B OpraHisMm
3 XapyOBMMMU NPOAYKTAMH HAAXOAATHL ycCi mOKuBHI peuoBuHu (0iaKwH,
BYTIJIEBOIU, JIiiN), BoJa, BiTaMiHnu i MiHepaJbHI PEUOBUHU B KiJIBKOCTI,
HeOOXimHIN I HOpMAaJbHOI KUTTEAisgabHOCTI. HesHauwi mopymieHHsa
0asaHCYy KOMIIEHCYIOTHCA OPraHi3MOM 3a PaXyHOK IEPETBOPEHHS OJTHUX
opraHiuumx pevoBWH Ha iHImi. Aje cyTreBuii gucbajlaHC CTa€ MPUUYMHOIO
MOPYIIIeHHA OOMiHY PedYOBHH.

Enepreruunuii 6ajaHc — Iie CIIiBBiJHOIIIEHHA eHeprii, IO HaJIXO-
IUTHL IO OpPraHi3sMy 3 iKel, Ta eHeprii, 1o BUTpavaeThbCsd B IIpoIeci
SKHUTTENIANBHOCTI opranizmy. Hanmpukian, SKIMO JIOAWHA CIIOMKUBATHIME
HajaTo OaraTo IXKi, opramism samacae 3aiiBi eHepreTHuHi pecypcu y BU-
TJIAI1 2KUPOBOI TKAHUHU. 3aBOAKM IILOMY Maca Tijia 30iJbInyeThbcA. A 3a
YMOBU HecTadui i’Ki opraHisM mouymHae BUTPAYaATH 3alacu CBOEI JKMPOBOI
TKAHUHU, 1 Maca Tijla 3MEHIITYE€ThC.

PauioHanbHe xapquaHHﬂ

PanionansHe xapuyBaHHA — Iie 30alaHCOBaHE XapyyBaHHA JIONUHUA,
migiopaHe 3 ypaxyBaHHAM ii BiKy, cTaTi, (pisMYHOI aKTUBHOCTi, 0COOJIH-
BOCTEH yYMOB JKUTTSA, CIAAKOBOCTI Ta iHmuX (arTopiB. BoHO BuU3HaUae
He TiJIBKY CKJIaJ IPOAYKTIB, AKi CIIOKUWBAE JIIOAWHA, aje U PEXXUM Xap-
YyBaHHA TA YMOBU IPUHOMY iiKi.



Oémin pedobur i nepemBopennsi enepaii

Vei arogu pisui. KosxkHa adrogmua Mae ¢Boi iHgmBigyansHi ocobamBoc-
Ti: Macy Tija, cTaH 3I0pOB’s, iHTeHCUBHiCTL MeraboJismy. MikpobioTa
(CyKymHIiCTH, MiKpPOOPTaHi3ZMiB B OPraHi3Mi JIIOAWHM) TEXK I KOYKHOI JITO-
IVHU € iHguBigyanabHOi0o. KpiM TOrO, JIIOAW JKUBYTH V pPerioHax 3 pisHum
KJimaTom, a obpaui HuMu mpodecii 3abesmneuyioTh pisHe (pismuHe HaBaH-
Ta)KeHHs. JIK HacJIigoK, BiAMiHHOCTI y CIAaZKOBOCTi, cKJaAi MikpobOioTu
KUIIIEUHNKA Ta iHIMINX MOKa3HUKAX CTAI0Th MIPUYWHOIO TOTO, 1[0 OJHA 1 Ta
caMa cHcTeMa XapuyyBaHHS HaBiTh Ha PiJHUX cecTep MOKe BILJIMHYTHU II0-
pismomy. Came ToMy pallioHAJIbHE XapuyyBaHHA Ma€ OyTU iHAUBiAYaIbHIIM.

XapqoBua pauioH

XapuoBuii pamion — 1ie Habip MPOAYKTiB, AKUU JIOAUHA CIIOKUBAE
(abo myIaHye CIOKMBATH) IPOTATOM IIEBHOTO Yacy (HampukJjan, nobou). Bin
dopmyeThesa Ha 0asi ¢isiosoriunnx moTped JIOAUHN B €Heprii, IOKUBHUX
i MiHepaJIbHMX PEUYOBMHAX 1 3arajioM BH3HAaUa€ ii 370poB’d.

OCHOBHMMMU 3arajJbHHMK BHMOTaMH’ IO XapuoOBOI'O PAIliOHY € TaKi:

* BIAIOBiMHICTh, €HEePreTHYHUM BUTPATaM OPraHisMy;

* ONTHMAaJIbHE CIiBBiHOINIEHHA Pi3HMX KOMIIOHEHTIB y I:Ki: GijiKiB,
JKUPiB, BYIJIeBOAiB, MiHEepaJIbHUX PEYOBWH, BiTaMiHiB, BOOW;

* parioHaJbHUN PO3MOIiJ YIPOMLOBXK H00MU;

* YypPaxyBaHHA iHAWBIAyaJbHUX 0COOJMBOCTEHN OpPraHismy;

* IIPUEMHI OPTaHOJIENITUYHI BJIACTUBOCTI 1'Ki (BUTJIAM, CMaK, 3amax TOII0);

- caHiTapHO-emigemiosoriuna 6e30raHHICTh Ta HEIIKiIJIUBiCTD TOIIO.

IIpaBunbHO migiOpanHmii XapuoBUil PAI[iOH € OCHOBOIO PallioOHAJIHLHOTO
XapuyBaHHA JIOJWHU, KiJbKiCHe CIiBBiAHOIIIEHHA AKOTO MOKHA ITPOiJIFO-
CTpyBaT#U 3a AOIIOMOTOIO0 XapuoBOI Iripamimu.

OM)KG. mene/a BU 3Haeme

o 1. IITo rake sbanaHcoBaHe xapuyBaHHA? 2. Hasimo BoHO mo-
Tpibue? 3. Illo Take parioHanabHe xapuyBanuHA? 4. IIlo Take
xapuoBuii pamioun? 5. AkuM BMMOraM IIOBMHHI BigmoBimaTu
CKJIaZOBi xapuoBoro paijiomy? 6* Yomy mig uac cKJIamamHsa
XapyoBOro PaIlioOHy CJIif ypaxoByBaTH BiK i cTaTh JIOAUHI?

BGHUMCIHHFI md 3CIBgClHHFI

7. YoMy B JKHUTEJIiB IOJAPHUX PETiOHiB YacTo BUHUKAE medimuT Bi-
ramigiB D i C? 8% fKi Hacaigku mjsa 370poB’sS MOKe MATH Pi3Kuil mepe-
XiJ JIOOAWHU 3 BererapiaHChbKOro XapuyyBaHHSA Ha M SCOIZICTBO i HaBIa-
ku? OOTpPyHTYyIiTe CBOIO TOUYKY 30py. 9% [loBemiTh MIKOAY XapuyBaHHS
3 IepeBasKaHHAM: a) raMOyprepis; 0) uilciB; B) COJIOAKUX Tra30BaHUX Ha-
moiB Ta 0ATOHUYMKIB; a TAKOMK: TI') 3 mepeigjaHHAM; 1) 3 HEONTUMAaJbHUM
OpuitoMoM I3Ki BIPOJOBIK HOOU, HAIIPUKJIAL, OCHOBHUI IIPUIOM — yBeuepi.
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TEMA Z

ToKCcHUUYHI peYOBUHU

AKi pedosuHU € npocmumu, a AKi € cnoaykamu? Aki
ompyUHi poC/IUHU, MBAPUHU i 2pubu mpanislomsca y 8a-
womy peeioHi? lljo make 6omynizm? Yum 6ioximidHi peakuii
8 KJIIMUHAX XUBUX Op2dHi3mie siopi3HAOMbCA 8i0 38uyat-
HUX XIMiYHUX peaKyit?

ﬂoxogmeHHﬁ a PisHomaHirnHicrnb MoKCUYHUX PeHOBUH

TokcHYHMMU PEeYOBMHAMM HA3WBAIOTh PEYOBUHU, AKi y IMeBHUX (3a-
3BUUAll HEBEJVWKUX) [03aX IMOPYIIYIOTh JKUTTEMIANBHICTD KUBUX Opra-
Hi3MiB i BUKJMKAIOTHL iX OTPYEHHS, IO CTAa€ IPUUYMNHOIO 3aXBOPIOBAHb
abo HaBiTH 3armbesi opraniamy. TOKCMUHIMU MOMKYTb OyTU AesAKi mpocTi
PeUYOBMHU, HAIPUKJIAL CBUHEIb ab0 PTYTh, aje OLIBIIICTh TOKCUUYHUX
PEUYOBUH € CIIOJIyYKaMMU.

ToxkCHUYHI CIIONYKN MOXKYTh MATH HeOpPTraHiuHe IIOXOMKeHHs abo yTBO-
pooBaTuca KUBUMU opraHismamu. I HeoprauiuHi, i opramiudi TOKcuUUYHi
CIOJIYKY MOXKYTh YTBOPIOBATUCSA K IIPUPOJHUM ILJIAXOM, TaK i OyTu mpo-
IyKTaMM IPOMECJIOBOIO BUPOOHUIITBA. Hanmpukiaan, ra3omoi0Hi crioayku
Cyabp(dypy MOMKYTh BUALIATHCS 1 B pe3yJbTaTi ByJKaHiuHOI aKTHUBHOCTI,
i mig yac BUpoOHUIITBA CYJAb()PaTHOI KMCIOTH.

ToxkcHUHi CIIOJYKU, YTBOPEHi B IPOIeci IPOMMUCIOBOTO BUPOOHUIITBA,
Ha3WBAOTh TOKCHMKaHTaMHu. [0 HUX BigHOCATL HECTHUIUOAU, JIIKAPCHhKi
mpemnapaTu, IIo0yTOBY XiMifo, CHHTeTHYHI HapKOoTUKMU. TOKCHUUHI cmonyKu
MPUPOJHOTO IMOXOKEeHHsS Ha3WBAIOTh TOKCMHAMM. [[o HUX HajeXXaTb aj-
KOT'0JIb, HIKOTHH, POCJVHHI I TBAPUHHI OTPYTHU, HAPKOTUYHI PEUOBUHU,
AKi BUPOOJAIOTH JKUBi OpraHisMu, TOKCUHU 0aKTepiil ToIIo.

Mexarizmu gii mokcudHux choayk

ToKCHYHI CIIOJIYKM MOXKYTh IisITU Ha PiBHI AK OKPEeMUX KJIITHH, TaK
i Bcboro oprauiamy. Ha piBHI KJIiTMH BOHM HEraTMBHO BILIMBAIOTh Ha PO-
00Ty (hepMeHTiB, KIITUHHOI MeMOpaHU a60 KJIITUHHOI CTiHKY (Y BUIIAAKY
ii masgBHOCTi), Ha 3AifiCHEHHS IIpoIeciB peaJsrizalii cnagkoBoi iHdopmarrii
TOILI[O. ¥ Pe3yJabTaTi IILOT'0 B KJITHHAX IMOPYIIYIOTHCA IPOILECH OOMIiHY
PEUYOBWH ycepeNuHi KJIITUHU Ta 3 HABKOJIUIIIHIM CepeJOBUINEM, HE CUH-
TE3YIOThCA HOTPiOHI AJIA KUTTEAIAIBHOCTI peuoBrHU. HacaigKoMm Takmx
MMOPYIIIeHb € 3arubesib KJIiTUH a00 HEMOKJINBIiCTh BUKOHAHHS HUMU CBOIX



Oémin pedobur i nepemBopennsi enepaii

OdypmaH 3Bu4anHmm KonopagacbKum xyk Myxomop naHTepHuin
(aTponiH, ckononamin) (nenTiHOTap3uH) (MycKapuH)

Man. 23.1. OpraHi3mMn Ta TOKCUHW, WO BOHW BMPOONAIOTb ANIA 3aXMCTY Bif NoigaHHA

(GYHKIIA (HATPUKJIAL, HEPBOBi KJIITUHUA CTAIOTh HECIPOMOYKHI ITPOBOAUTH
HEPBOBi iMmyabcu).

Ha TrammHHO-OpramHOMY PiBHI BOHU ypa’KaioTh OKpeMi opraHu abo
TKkaHUHU. Hamrpukja g TOKCUHUA 3 OTPYTH KOOpPHW ypasKailoThb HEPBOBY CHUC-
TeMy, a TOKCUHU, II[0 MICTATHBCA B OTPYTi TrafioOKW, PYWHYIOTH KJITUHUA
KPOBi Ta TKAHMHU Yy MiCIli YKyCy. YpasKeHi opraHu IIepecTalTh BUKOHY-
BaTu cBoi (PyHKIIII (ceplie mepecTae CKOPOUYBATHCH, HUPKU II€PECTAIOTh
BUBOJUTH 3 OpTraHidaMy HOpPOAYKTU OOMiHY TOII0), IO i CTa€ IPUUMUHOIO
3arubeJri opraHiamy.

TOKCUHU

TorkcuuHi CIIOIYKN BUPOOJIAIOTH OPraHisMu PisHUX I'PyH: MiKpoopra-
HismMu, rpubu, POCJAUHMN, TBAPUHU TOIO. ¥ HPUPOLL TOKCHMHU HeoOXimHi
JKUBUM OpTaHisMaM IJisd IXHBOI JKUTTENIAIbHOCTI. BOHI MOXKYTh 3aXuIIia-
T iX Bim xmikakiB abo mapasutiB (mas. 23.1) abo momomaratm BOMBATH
3100uY a00 KOHKYPEHTiB y 60poTh0i 3a meBHi pecypcu (man. 23.2).

LLaenis 6inonucrta Apriona Turposa laptoka 3BMYariHa
(TepneHn) (aprionin) (TOKCKYHI nenTngwn)

Man. 23.2. OpraHi3mMn Ta TOKCUHM, WO BOHW BMPOONATL ANA Hanagy Ha XepTBy
ab0 KOHKYpEeHTIB
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AAKozorb ma npogykmu naniHHS

Besmnepeuno, Bu 3Ha€eTe, 1110 CIOXKUBAH-
HS aJIKOTOJII0 HeTaTHUBHO MO3HAYAETHCA Ha
oprauiswmi siroguuu. I mepmuMu moTpania-
IOTh T[] yap OpraHu TpPaBJIEHHA.

Hacammepen ankoroJsib, ONUHAIOUYNCH
y ILJIYHKY, PYUHYE HOTO CJIM30BY 000JIOHKY
1 BHMIKY€ aKTHBHICTBH IILIYHKOBOTO COKY.
Ilin BOImMBOM aJKOTOJIO IIOTipPIIYETHCA
npane3faTHICTh ITiAMIIYHKOBOI 3aJI03M.

Haii6inbIire Big aii aaxkorosio cTpamkiae
neuinka. BoHa MycuTh 3HEIIKOIKYBATHU
BCi IMIKiATMBI peuoBUHHU, 1[0 MOTPAILIAIOTE  Man. 23.3. Hacniaok Aii ToTioHo-
B OpraHisM 3 aJIKOTO0JIeM, i HelTpaJi3oBy- ManiHHA Ha nereHl nioavhn
BaTHU IIPOAYKTHU HMOr0o HepepoOKU opramis-

MoM. ¥ pe3yJabTaTi KJIITUHUW TEeYiHKW NOUYMHAIOThL TMHYTH. BOHHM 3a-
MiITyIoThCA Ha JKUPOBY TKAHUHY; IIeUiHKa PyHHYeThcda. Hauripmum
HaCIiZKOM MOKe OyTH IMPO3 IeUYiHKM i moBHa Ii 3arubeib.

TroTIOHOTIAJIHHA CTAE MIKiIJINBOIO 3BUYKOIO Uepe3 3BUKaHHA JIIOIU-
HU [0 HIKOTWMHY, AKWUN MIiCTHUThCA B TIOTIOHi. A BiH, y mepIiry uepry,
Iie Ha KJIITUHW HepPBOBOI cumcreMu. Jly:Ke HeraTMBHO TIOTIOHOHAJiHHS
nie Ha guxaabHy cucrtemy (Maja. 23.3). BoHo cnpuumHsAe CyTTeBi 1O-
IMKOMKEHHA KJITHUH emniTesilo AMXaJbHUX IMIJIAXiB, IOPYIIye PoOOTY
arbBeoJ uepes ix 3a0pyAHEHHS CMOJIaMU I MiABUINYE PUSUK PO3BUTKY
pakKy JereHb.

Yepes nmayriHHA CTPaKAalOTh i opraiu TpaBHOI cucTeMu. TIOTIOHOBUIA
IVM HeraTHBHO BILJIMBA€E Ha 3yOU, CIPUYNHIOIYY IX IOTEeMHIHHSA Ta MOABY
TPIIIIMH HA eMaJi, II[0 MOKe IPU3BECTH OO0 HOoABU Kapiecy. Haiibinbiry
Hebe3IeKy [IJIs OpraHiB TPaBJeHHS CTAHOBJATH MJOMIIIKM, AKi MicTAThCA
B TOTIOHi. Cepen HUX € 6araTo KaHIIEDOTEeHHUX PEYOBUH, IO MOXKYTHb
CTaT! MPUYMHOI PO3BUTKY PAKOBUX ITYXJUWH B OPraHaX POTOBOI IIOPOIK-
HUHU, CTPABOXOIi Ta IILIYHKY.

3popoBa [MowkomKeHa
nereHs nereHs

TOKCU“IH[ CHOAYKU cumyulHoao nOXOg)KeHHﬂ

TOKCHYHI CIOJYKH IITYYHOT'O IOXOIKEHHS (TOKCHUKAHTH) MOKYTh
YTBOPIOBATHCSA AK OCHOBHI UM IMOOIUHI HMPOAYKTH BUPOOHHUUX IIPOIIECiB
abo ClIBCHKOTOCIIOAAPCHKOI midgabHOCTI. IX DOBPIBHAIOTH B3a CKJIALOM,
XiMiYHEMU BJIACTUBOCTSIMMU, CTYIEHEM TOKCHUYHOCTI Ta iHIIMMU IapamMe-
Tpamu. [y:Ke IIOIIMPEHUM € MOMAiJ TOKCHMKAHTIB 3a BHUJIOM IXHBOI TOK-
cuyHOl mii.



Oémin pedobur i nepemBopennsi enepaii

I'pynu TOKCMYHMX PEYOBHH 32 BUIOM

TOKCHYHOI /il Ha OpPraHisM JIIOIMHU

napanitmyHa

napaniy

Cucremum, .
Tun pgii . CumnTomn ypaxeHHA | TOKCMYHIi pe4yoBUHMU
AKi ypaxyloTbca
3aranbHo- Bci cncrtemm opra- Cynomu, Koma, CO, uiaHign,
TOKCMYHA Hi3My HabpsK MO3KY TOLLO ankoronb
LLkipHo- LWkipa MicueBe 3ananeHHsA OuTtoBa eceHLis,
HapuBHa LWKipW, HEKpPO3 Aina- rekcaxsiopaH, Cnosyku
HOK LUKipW® ApceHy

HepsoBo- HepBoBa cuctema 3agyxa, cyaomu, HikoTnH, docdopop-

raHiyHi iHceKTMUMaN,
6iymknodocatn

3agywnvBa

[nxanbHa cuctema

Habpsk nereHb

Okcman HitporeHy

MoppasHiotoua 1n

Cnu3oBi 060N0H-

MNoppa3sHeHHA Ta

Bunapwn nyris

CnM30HabpsAKoBa | Ku (B nepluy yepry HabpAK CIM30BUX i Kncnor,
[AVXaNbHOI Ta TPaBHOI | 060NOHOK XNOPNiKPUH
cuctem)

MNcmxoTponHa LleHTpanbHa HepsoBa | [lopylleHHA cBifgo- HapkoTuyHi
cncrema MOCTI, rantoumnHauii peyYoBUHN

Omxe, menep Bu 3Haeme

1. Illo Take TokcuuHi cmoayku? 2. xuii mexaHism naii ToOk-
CUYHUX CIIOJYK Ha opraHism miogumau? 3. fKi :KuBi opranismu
B YKpaiHi BUDPOOJIAIOTh TOKCUYHI CIIONYKHU, HEOe3IeuHi AJasa
gropuHu? 4. SIK1 TOKCHYHI CIOJIYKM YTBODPIOIOTHCA Y PE3YJIb-
rati gigaapHOCTi Jiogmuu? 5% ki opraHm JdIuHE 1 YoMy HaNOLIbLIIE
CTPaKJAIOTh BiJl 3JI0BXKUBAHHS aJKOTOJIEM?

3anumanns ma 3abgahs

6. CkIamiTh COMCOK OTPYMHMX OpraHi3aMiB BaIlloro perioHy: a) TBa-
puH; 6) rpubiB. Hanmuimites mamM’ATKY IIOBOAKEHHA 3 TAKMMU OpraHiama-
mu. 7%, Ckaagite Ttabauiio «IIagaxy moTpanJasHHA TOKCUUYHUX CIIOJNYK
B OpPraHi3M JIIOOWHU», V AKiNA HaBEIiTh TaKOMK NPUKJIAIU IIUX PEUOBUH.
8*. CkJaamiTh mepesik peuelt i peuoBUH, M0 MiCTATh TOKCUKAHTH, CTBOPE-
HUX JIIOAWHOIO IJIS 3aJ0BOJIEHHS CBOIX MOTPed, BiAiMOBA Bil CIIOKMBaHHS
AKUX MOrJjia 0 TMOKPAIUTU CTAaH HABKOJUIITHBLOTO CepefoBHUINa. 3ampo-
IMOHYHTe, AKINO Ile HeoOXigHo, peui @I peyoBMHMH, AKUMU 0 IX MOKHA
O0yJio 3aMiHUTH.
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BHeH_IROI[}ReHHH TOKCHUYHUX CIIOJIYK

AKi pyHKyiT 8UKOHYE 8UOiIbHA cucmema /t0OUHU? AKi
op2aHuU 8xo0ame 00 ii cknady? Aki ¢yHKuil 8 opeaHiami
BUKOHYIOMb NeYiHKd, KUWeYHUK, JiezeHi, wkipa? lljo make
MOKCUYHI pe4yo8uUHU?

Chocodu Heampa/\isaqi’/' MOKCUYHUX CNhOAYK

ITicna moTpamyaHHA TOKCHUYHUX CIOJYK B OpPraHiaM 3 HHMH Bin-
OyBaeTbCcA OAWH 3 ABOX IpoIlleciB — OioTpaHchopmaria abo (dikcarris.
Dikcayisa — 1€ B3AEMOIIA MOJIEKYJ TOKCUYHOI PEYOBUHU 3 MEBHUMU
OinmxaMu, 3a SIKOI caMi MOJIEKYJIM TOKCHUUHHX CIIOJYK He 3MiHIOIOTHCSHI,
a yTBOPIOIOTH 3 MOJIEKyJIaMU IHUX OiJMKiB KoMmIeKcu. Taki Kommiekcu
SHIIKYIOTH a00 B3araJi JiKBigyIOTh TOKCUUHY Hif0 ITiel peuyoBUHU i uepes
IesIKUI Yac BUBOAATHCS 3 OPraHisMy.

Biompancgopmayis — me 6ioxiMiuHi mepeTBOPeHHA TOKCHUYHUX CIIO-
JYK, AKI 3MiHIOIOTL IXHil XiMiuHmii ckjganx. Y OiJbIIOCTI BUIIAAKIB pe-
gyabTaToM OioTpaHchopmarlii € 3MeHIIeHHA TOKCUYHUX BJIACTUBOCTEN
pPeUOBUHY (IeTOKCUKAIlisa). Ajle B TeAKNUX BUMAAKAaX TOKCUUYHICTD CIIOJIYKU
HaBIIaKM, IMiJACHUII0EThLCA. BiToMi TAK0OMK CIIONYKU, AKi CTAIOTh TOKCHUUHI-
MU caMe BHacJIiZok O6ioTpancdopmartii. Hampukaazn, y pasi morpamisaisa
B OpraHi3M JIOAWHA METUJIOBOTO CIIMPTY TOKCUYHY [if0 3MiliICHIOE HE caMm
COUPT, a IPOAYKTU HOTO PO3IIEIJIEHHS, 10 YTBOPIOIOTHCA B PE3yJIbTATi
OGioTpanchopmarltii, — gopManabaeria i MypalrrHa KHCJIOTA.

BioximiuHOIO OCHOBOIO mpoIleciB OioTpamcdopmarliii € peakirii, Aki
OPUETHYIOTh ab0 BiAIMEIIIOITL Bif MOJIEKYJIM TaKi Ipynu, AK MeTUJIbHA
(-CH,), anermabna (-CH,COO"), rap6okcunbra (—~COOH), rizpoxcmiabaa
(—OH), a Taxo:x aromu Cyabdypy i rpymnu, 10 CKIaAy SKUX TaKi aTOMU BXO-
IATh. [lysKe BaXKJIMBUMHU [JIs TIPoIleciB 6ioTpaHcdopmMaliii € TakoK peakririi
cuHTe3y (KOH Ioraifii), B pesyJabTaTi AKNX TOKCUYHI PEUOBUHI B3a€EMOIiIOTh
3 IeIKUMM MOJIEKYJIaMU KJITHMH (TVIIIIMHOM, TJIFOKYPOHOBOIO KWCJIOTOIO
TOIII0) i yTBOPIOIOTH Oe3IeuHi AJIs OpraHidaMy KOMILIEKCU — KOH’'l0zamu.

OcHOBHUM OpraHOM B OpraHisMi JIOAWHH, B AKOMY BigOyBaeThCs
O0ioTpaHc(opMallid, € meuiHKa. B eHgomiIasMaTUUHIN CiTIi KJIITHH IIHOTO
opraHa 30cepe:KeHa BeJUKa KiJIbKicThb (hepMeHTiB, AKi 3O1MCHIOIOTH Imepe-
TBOPEHHS TOKCUYHUX CIOJYK. Lleil mpoljec Tako:k BimOyBaeThcAd B KHIII-
KOBOMY TpPaKTi, JereHAX, HUPKaX, KPOBi Ta KUPOBili TKAHWUHI.



Oémin pedobur i nepemBopennsi enepaii

Hapxom»KeHHA TOKCMYHMX pevyoBNH

v v v v

LLinyHkoBO-
KNLWWKOBUN TPaKT

Y v v v

MeuiHka KnituHn opratie

‘—> Kpos itimcba
v v v

Jlereni Hupkn LWkipa

JlereHi KpoB Lkipa

LinyHkoBo-
KULIKOBUN TPaKT

v v v v

BuBeieHHA TOKCMYHUX PEYOBMH 3 OpraHiamy

Man. 24.1. Cxema NoTpamIAHHA Ta BUBEAEHHA TOKCUYHUX CMONYK 3 opraHismy JIIOANHN

BuBegeHHﬂ MmMoKcu4HuUX CHO/\yK 3 OPZCJHi.BMY

Haii6inpmry poss y BUBEAEHHI TOKCUUYHHX PEUOBHH Ta IIPOAYKTIB,
AKi 3 HUX YTBOPUJUCHA, BifirpaioTh HUPKU. AJje I iHIII cucTeMu 0epyTh
y IIbOMY aKTHUBHY YYacTh — Ile KHIIIeUHUK, JiereHi i mikipa (maia. 24.1).

Y HUpPKaxX BOOOPO3UYMHHI TOKCUYHI CIOJYKMN 3 KPOBi MOTPAIIAIOTE 0
KarcyJu i KaHaJablliB He(poHiB. Ile 3ailicHioeThcsa a00 IIJIAXOM ITACUBHOI
dinbrpanii (saBaaku audysii Kpisb CTiHKM cyAuH), ab0 IMLJIAXOM aKTUB-
HOTO TpaHCHOpTy (i3 3aJyYeHHAM AaKTHUBHOTO MEXaHi3My HepeHeceHHS
pevoBUH Kpishb mMemOpaHu i3 3arparamu eHeprii) (mama. 24.2).

Kpos 6e3 Kpos i3 Kancyna CyanHHUIN KaHanbui
TOKCUMYHUX TOKCUYHUMU HeppoHy Kny6oyok HeppOoHyY
peyoBuH peyoBUHaMu

NV

Hupka

Man. 24.2. CxeMa po60T HePPOHIB HUPKN
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Yepes3 KUIIEYHUK BUBOJATHCA KUPOPOIUMHHI CIOJYKU Ta IPOLYKTU
posIany TOKCUHIB, AKi yTBOPIOIOTHCA B HeUiHIli. BOHM BUBOAATHCA 3 Ka-
JIOBUMHU MacaMu, [0 AKUX MOTPAIIAIOTH KiTbKOMA IIIAXaMU:

* V CKJIQIi KOBYi i3 "KOBUHOTO MiXypa, KyAU iX BUAIIAIOTH KJIITUHNA
IeYiHKU;

* 3 KJIITUH eIliTesIil0 KUIIIeUYHUKA, AK1 BUAIJIAIOT, TOKCUYHI PeUOBUHU
Y TOPOKHUHU KUIIKU;

+ 3 HeNepeTPaBJIEHNMM PeIITKaMM! iKi, 3 AKMMU BOHU IIOTPATIUIIN
B opraHis™m (y BUOAAKy, AKIIO TOKCUYHI PEUOBMHU He BCUCAJIUCA KJIiTH-
HaMHU eITiTeJil0 KUIIEeUYHUKY).

Yepes nereHi BUAINAIOTHLCA JeTKi cmosyku. Hampukiaanx, y pasi ro-
JoxyBaHHA ab0 AedKWX HOPYIIIEeHb O0OMiHY PEUOBUH Biff JIOAWHU MOKHA
OYYTH 3amax aleToHy. VIoro gkepeio — KeTOHOBi Tina, AKi yTBOpIO-
IOTBCA B TAKUX CUTyallifAX y JKUPOBiMi TKAHWHI I YACTKOBO BUBOIATHCH
uepes JIereHi.

IIIkipa, 9K i HUPKU, BUOiJIAE€ BOTOPO3UMHHI CIIOJIYKH KPi3b CBOI II0-
TOBi 3aysio3u. Tak, HempueMHUH 3amax BijJ JIOAWHN HAa HACTYIIHUHN NeHb
micJIg CHOMKWBAHHSA AJKOTOJI0 BUKJUKAHUUA TUM, IO TOKCUYHI CIIOJIYKU
AJIKOTOJIBPHUX HAMOIB Ta MPOAYKTHU iXHBOTO PO3MAJy BUBOAATHCA, Y TOMY
qyucyai, i uepes mMOBEPXHIO MIKipH.

(_Umyw—ia gemokcukayisi

IIporiec 3HEIIKOAKEHHS Ta BUBEJEHHA TOKCUUYHHUX PEYOBHH 3 Oopra-
Hi3My Ha3WBaIOTh AETOKCHUKaIlicl0. Buime OyJ0 PO3IJIAHYTO MexXaHizMu
IIBOTO IIPOIleCy Ha HPUKJIALL OpPraHidaMy JOIWHN. AJie Ipolec MeTOKCH-
Kalii Mo)ke OyTu Ha TiapbKu mpupoauumM. CydacHa MeAUIIMHA IIHPOKO
BUKOPUCTOBYE IMPOIECH INTYUYHOI AeTOKcHKAIlili B pasi, SKII0 opraHisMm
JIOOUHN He MOKe 3iMicHuUTH ii caMOCTiifHO.

OpguuM i3 HaAWOiNBIN IIOIIMPEHWX METOHiB AEeTOKCHKAIlil opraHismy
gonmHU € aiaxis. OcHOBOWO 11iel TexHoJoOTril € (inabTpalia KpoBi Kpisb
HaNiBIPOHUKHY MeMOpaHy. 3 OZHOTO OOKYy MeMmOpanHu IiepebyBae KpPOB
JIOOUHN 3 TOKCUYHNMU PEUOBHMHAMM, a 3 iHIIIOTO — MiaJIisHUN PO3UUH,
B AKUU I[i PEYOBUHU MePexonATh. lle MOXKJIUBO 3aBAAKU OCMOTUYHOMY
THUCKY, II0 BUHMKAE Ha MeMOpaHi uepes Pi3HUII0 KOHIEHTPAIlil TOKCHUU-
HUX PEYOBUH y KPOBi ¥ miayrisHOMY PO3UYMHI.

Hiamiz y JoguHEM MO’Ke 3AilicHIOBATHCA AK B 11 opraHismi, Tak
i mosa HuM. Vloro BHKOPHCTOBYIOTH HANPUKJAL, V Pasi BAXKKHUX OTPY-
€Hb, IOPYIIIeHb POOOTH MEeUiHKHU TOIO. ¥ BUIMAAKY JiKyBaHHSA HUPKOBOI
HEeIOCTATHOCTI, HANPUKJIAML, OJA Aiallidy BUKOPUCTOBYIOTH CIeIliaJabHi
opujJagu — TreMofianlidaTopu, AKi HA3UBAIOTh «IITYYHOIO HUPKOIO»
(man. 24.3).



Oémin pedobur i nepemBopennsi enepaii

Kpos LianisHnn po3unH
lemogianizaTtop |

-~

OpO

\
\ |

ToKCnyHi HaniBnpoHukHa
peyoBMHU membpaHa

HianizHun
PO3UMH

Man. 24.3. [liani3 KpoBi NoanHK y nikyBanbHOMY 3aKnagi

Hiamis MosKke spmificHIOBaTHCA Ii 0e3 BUKOPUCTAHHS Aiali3HUX PO3UU-
HiB. ¥ BUNAAKY 2eMo@isbmpauii 3 KPOBi BUAANAIOTh IJIadMy 3 TOKCUY-
HUMU PEeYOBWHAMU ¥ 3aMiHIOIOTH ii cIleliaJlbHUM PO3YUMHOM. ¥ BUIIAAKY
zemonep@y3ii KPOB NPOMYCKAIOTh KPidh aAcOpOeHT (PeuoBWMHY, AKaA IIO-
TJIMHAE TOKCUHI PEYOBUHU).

< Y [eAkux BMMafKax, Hanpuknag, y pesynbraTi NPUNomMy NeBHUX NiKapCbKUX npe-

mel napartiB, NPOAyKTY iX NepepobKy B opraHiaMi MOXyTb 3abapBnioBaT ceyy B CUHIl
Konip. 3MiHa KONMbOpy Ceyi € BaX/MBOI [iarHOCTUYHOK O3HAKOK ANA BUABNEHHA
HM3KN 3aXBOPIOBaHb Y/ OTPYEHHA MEBHMMU PEUYOBMHAMU.

[nA 3HEeWKOAXeHHA TOKCMYHUX PEYOBMH YaCTO BMKOPWCTOBYIOTb CriewianbHi aH-
™MROTM (MPOTUOTPYTH). BOHN MOXKYTb 3anobiraTi BCMCaHHIO TOKCMHIB Yy KpPOB abo
yCyBaTV TOKCUYHI peakuii. AHTMAOTaMM € aKTMBOBaHe BYTiNNA, MNOKO3a, MeTue-
HOBWUW CUHI TOLLO.

Omoxe, menep Pu 3Haeme
1. Illo Take GioTpamcopmarliia it pikcamisa? 2. 3a HOIOMOroi0
AKUX PeakIliil opraxisMm sHelmKoAKye Tokcuau? 3. B sxux op-
raHax i TKaHmHax BinOyBaeThcA OioTpaHchopmalria? 4. AKuMu
IIIAXaMKU TOKCHUYHI CHOJYKHN i HPOAYKTH IXHLOTO PO3KJIALY
BUJAJIAIOTHCA 3 opraniamy? 5% YoMy KUPOPO3UNHHI TOKCUHU BUBOAATHCS
3 OpraHiamMy IIepeBa)kKHO uepes3 MeUiHKy?

3anumanns ma 3abgaHHsi

6. 3a Jerkux (opM OTPYEHHSA BaKKa (pisuuma poboTa MoiKe iHKOJIU
IOIIOMOTTHU JIIOAWHI HMOKPAIUTU CTAH CBOTO OPraHizMy. 3 UMM Ile MOKe
Oytu moB’a3ano? 7*. YoMy MOJOKO uacTo (ajie He 3aBiKIM) MOYKE IOIIO-
Maratu (3HEIIKOIKYBATH [Oii0) y pasi MOTpamJIaHHS TOKCHUUYHUX CIIOJYK
B opraHisam?
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HetiporymopaJjbHa peryadiiia IpoIecis
MeTab0JI13MYy

Aki cucmemu opzaHi3my s110OUHU 30iliCHIOIOMb HEPBOBY
U eymopaneHy peeynayito? Aki opeaHu 8xo0ame 00 cK1aoy
Hep8o80OI MA eHOOKPUHHOI cUCMeM 8 Op2aHi3mi JIIoOUHU?
lllo make mema6oniam? fAKi yHKYIT BUKOHYIOMb cumMna-
muyHa U hapacumnamuyHa Hepeosi cucmemu y JIOUHU?

HePBoBa peayasiuisi npouecib memadoniamy

HepBoBa perynsmia 3miHiCHIOETBCA IEePEAyCiM BereTaTUBHOIO HEPBO-
BOIO CHCTEMOIO, KA MOJIJIAEThCA HA CUMNAMUYHY 1 napacumnamuiny.
fAK BaMm yiKe Bimomo, ii IiAabHICTH I'PYHTYETHCA HA NPUHIIUIIL aHTAroHi3My
(mporupgii). Ilpomecu, AKi CTUMYJIOIOTHL CUMIIATUYHA i ITapacuMIIaTUYHA
HEepPBOBa CUCTEMa, € MIPOTWJIEKHNUMHU. Tak, CHMMIIaTUYHA HEPBOBA CUCTEMA
MIPUCKOPIOE CepIeOUTTs, a MapacuMIaTUYHA HOTO raJibMye. ¥ pes3yabTari
iXHA OJHOYACHA i CKOOPAMHOBAHA Mif JO3BOJISE AY:KE TOUHO PeryaioBaTH
poboTy BHyTpimHix oprauis (mau. 25.1).

BuBeneHHsA 3 oprarisMy IpoAYyKTiB 00MiHY TaKOK 3HAUHOIO Mipoio pe-
I'yJII0ETHCS 3a JOIIOMOTOI0 HepBoBoi cucTeMu. CuMIIaTHYHA HEPBOBA CHUCTE-
Ma BILJIMBAa€ Ha IIBUAKICTb YTBOPEHHS Cedi, 3 AKOI0 BUBOAATHCA IPOAYKTH
o6miny. Ii curHamm 3By:KyIOTH apTepii CyJUHHHUX KJIYOOUYKiB y HEHPKAaX.
SKIMO 3BYKYIOTBCA apTepiosu, AKi HeCcyTh KPOB OO0 KJIYOOUKiB, TO ceui

YTBOPIOETHCA MEHIIE, AKINO Ti, AKi BUHOCATH KPOB 3 KJIYyOOUKiB, — 6ijb-

mre. [TapacuMnaTryHa HEPBOBA CUCTE-

. Kopa niekynb Ma Te)X BILJIMBAE Ha POOOTY HUPOK,
Mi*&igspm peryutotoun Buaisenas NaCl.

IMnynbc wyTAnsBoro

['ymopanbHa peayasyis
npoqeciB memadoniamy
T'ymopanpHa peryadamis — 1e
KoopauHaIia ¢isiongoriunnx QyHK-
i opramiamMy 3a [ITOIIOMOTOI TOP-
4 - '  MOHiIiB — cmenu(piuHUX PEUOBUH, IO
NereHi ] IePEeHOCAThCA PiBHUMU PiAMHAMU OP-
Jiapparma raHiamy (KposB, jim@a, TKAHWHHA Pi-
nuHA). 'ymMopanbHY PeryJisdalrito 3ii-

" [0 MixKpebepHNX &
M'A3iB

PyXOBUIN HEPOH
no piapparmm

Man. 25.1. HepsoBa perynauia npouecy AnUXaHHA CHIOIOTh €HJIOKPUHHI 34031 (3aJ103H
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Oémin pedobur i nepemBopennsi enepaii

BHYTPIilIHBOI cekpelrii), AKi i € BupoOHMKaMu ropmoHiB. EHIOKpuHHI
3aJI03U BUMIJIAIOTH PEYOBMHU, AKI BOHU BUPOOUJIM, Y KPOB.

OpxHa 3 0cO0JIMBOCTEI IyMOPAJIbHOI peryaaiili — poboTa ii peryasaTop-
HUX PEYOBUWH Yy B3AaEMOii, aj’Ke TOPMOHM He MilOTh HOOAWHII, a TiIbKH
B KoMminnekci. OgHi 3 HHX IIPHMCKOPIOIOTH IEBHI Ipollecu y KJIITHHAX Ta
TKaHWHAX, a iHIIl — yHnoBiJbHIOIOTH. Ile m03BOJsAE My’Ke TOHKO PeryJiro-
BaTH IBUAKICTL i HAIPSIMKU IIPOIECiB, K1 KOHTPOJIIOIOTECA I'YMOPAJILHOIO
peryiaamniero. Hanpukiaaa, piBeHb I'TIOKO3Y B KPOBi JIIOAUHU KOHTPOJIIOETH-
cs Ii€l0 IBOX T'OPMOHIB HiAIIJIYHKOBOI 3aJI03M — iHCYJIIHY I IJIIOKAroHy.
IucyniH sHMMKYEe piBeHB IJIIOKO3U, a TUIIOKAroH, HaBIIAKW, MOTO ITiABUIILYE.

Bsaemogiﬁ HePBoBoT ma eymopa/\bHo)' cucmem /oeey/\ﬁqi'f

VYci mporecu, ski BimdyBaOThLCA B OpraHisMi JIIOAUHYT, He BiJoKpeMJIeHi
OIVH Bix ogHOrO0, a BimOyBaroTchs y TicHiit Baaemogii. CucremMu peryssirii
IUX IIPOIECiB € Ay:ke HaAiHUMU i 3a3BUUail Ay0J/I0IOTL onHa OogHy. ToMy
B pasi IOIIKOIKeHHA OTHiel 3 HUX PeryJsallisa MoKe 3IiICHIOBATUCSA iHIIIOO.

B3aeMo03B’a30K ABOX THUIIB PeryJsdailil IPOABJISIETHLCA B TOMY, IO He-
pBOBa I rymopajibHa CHCTeMHU BIJIMBAIOTh OAHA Ha oxHy. Tak, HepBoBa
crucTeMa MOXKe CIPHUUYMHATH 3MiHY iHTEHCHBHOCTI BUAiJIeHHS OiosoriuHO
AKTUBHUX PEYOBMH, a Misd TOPMOHIB MOJKE€ 3YMOBJIOBATH BUHUKHEHHS
HEPBOBUX IMIYJbCiB i perysroBaTu pPoOOTYy OKPEMHUX UYACTUH HEPBOBOIL
cucremu. HampukJiana, KO JIOAUHA IIOTPAIIAE B HeOe3MeuHy CUTyaIliio,
CUIHAJU BiJi HEPBOBOI CHUCTEMHU CIPUUYNHAIOTH BUKIUJ I'OPMOHIB, AKi MO-
0ini3yIOTh pecypcu OpraHidMy AJd MOro IMOPATYHKY. ¥ TaKUX BHIAAKaX
JIOIMHA MOJKe IMigHiMaTh qy:Ke BayKKi mpeaMeTu ab0o cTpubaTy Ha BEJIIUKY
BiZicTaHb, 10 € HEMOMKJUBUM [IJs Hel B HOPMAaJbHOMY CTaHi.

IcHye i 3BOpPOTHIilI BIJIMB. YHACJITOK IKOICh PAmiCHOI IMOAil, HAITPUKJIAT
IepeMoru y 3sMarauHsax, B Opradismi BimOyBaeTbCsa BUKUJ I'OPMOHIB, IO Mi-
IOTH Ha TOJIOBHUU MO30K i CIIPUMUMHSIOTh BUHUKHEHHS ITO3UTUBHUX €MOIIiii.

OFH)KQ, menela BU 3Haeme

1. {Iki oprarmu B opraHiami JIOAWHU 3AiMCHIOIOTH TyMOPAJb-
HY Ta HepBOBY peryidarnioo? 2. Ak BigmbyBaeTbcsa rymopaabHa
peryisaiis mpoiieciB Metabosismy? 3. fIK B3aeMOIiIOTH MiK
co00r0 HepBOBa i rymopanbHa peryiaamnii? 4* ki mepesaru
i HegoJiKK MalTh HEPBOBa i rymMopajbHa peryJarnii merabosismy?

3anumannsi ma 3aBgaHHﬂ

5* Hasgio opraHismy JOgAuHN ABi cucTeMu peryJaaiii? 6*. Yu smorxe
OpraHisam JIOAWUHU BUIKUTU, SKIIO y HbOMY OyAe mopyliieHa (HanpuKJaam,
y pesyJIbTaTi 3aXBOPIOBaHHSA) I'yMopajbHa cucrteMa peryasainii? O6rpyu-
TYHATEe CBOIO BiOBiAb.
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OCHOBHI' NOAOXKCHHA memu

OdminH peqoBUH ) opzaHi3mi AtoguHU

OTpUMYy€E 3 HAaBKONULIHbOFO
cepepoBuLa

YTBOpIOIOTbCA
B OpraHismi

Buginse B HaBKONMLILHE
cepepoBue

KunceHb, Boga, opraHiyHi n He-
OpraHiyHi pevyoBMHK, eHepria
(y cknagi NnpofyKTiB Xxap4yyBaHHSA)

binkn, ninign, Byrneeo-

OW, HYKNEeIHOBI KUCnoTu,

ATO

Byrnekncnui ras, nit, Bonore
MOBITPA 3 NereHb, ceva, Kan,
Tenno

OcodauPocmi 0dmiHy peydobur pisHux zpyn opzaHizmib

leTepoTpodu |

®otoaBTOoTpOdU

| XemoaBToTpodu

EHeprilo ana »UTTEQIANBHOCTI OTPUMYIOTb Yy pe3ynbTaTi OKUCHEHHA OpPraHiYHUX PeyoBUH

Kap60H ANnA CNHTe3Yy BaCHUX Opl'aHi‘-IHI/IX PeyYoBUNH OTPUMYIOTb:

3 OpraHiyHMX peyoBuUH
iHLWMX OpraHi3mis

3 HeopraHiYHNX PeyvoBUH,
BVIKOPUCTOBYIOUN EHEprito
CoHus

3 HEeOpraHiYHMUX PeyYoBUH,
BVIKOPUCTOBYIOUN EHEprito
XiMiYHUX peaKuin

KnitTHHe AguxaHHA

Mpouecw, wo BigbdyBatoTbCA:

doTocnHTe3
KnitTHHe pguxaHHA

XemocuHTes
KnitTHHe pguxaHHA

Cxema pomocuHmesy

H,0 o

Csitno

ATO

HALO- H
Xnoponnact \/
ALO+O
HALO*

Ceimnosa ¢asa

Lmkn
KaaniHa

TemHosa ¢asa
0) CH O

2 6 1276

CX@/V\CI KAimuHHo20 guXCIHHFI

% 2co2 aco, w
A

0

[LELeEr] 2 MoneKym/l 1]
< >—> ikoni —» nKn
CH,.0, Mikonis nlpyBaTy er6ca 4 AT
+ >
EnektpoHu Cnonyka EnexkTpoHHO-
Ta ligporeH Auetun-KoA| > TPAHCMOPTHUN
Liutozonb MiTtoxoHppis &R0
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«<Odmin peqoBUH i nepemBopeHHﬁ eHepzii>»

TokcuyHi pevobunu

» OpraHiyHi » TOKCUHNM « MpupopaHi
 HeopraHiuHi « TokcnkaHTh « WTyyHi

3H€UJKOg)K6HHﬂ MoOKCcU4HUX PeHOBUH B OPZCJHi3Mi /\ngUHu

Hapxom»keHHs 3HELIKOOXKEHHS BuaineHHa
f Jlereni
JlereHi
; . KnweyHunk
MoBepxHa Tina Meuinka
LWkipa
KnweyHunk P
Hupkn

3aBgaHHﬁ go memu

3aBoaHHA A iHAMBiMyaJabHOI poOOTH:

1. IlosacHiTh, YoMy mpobaemMa HomomedinuTy momupeHa B OJHUX peri-
oHax (HANPUKJAL, V TipChbKHX) i MaiiyKe BifcyTHA B iHIMuX (HampukKJam,
Y OPUMOPCHKUX).

2. OxapakTepusyiiTe 0COOJIHUBOCTI €HEPreTUUYHOro OOMiHY KJIITHH aBTO-
TPo(HUX Ta reTepOTPOPHUX OPTaHiZMiB Ha MPUKJIAII KOHKPETHUX BUIIB
TBapWH i POCJIUH.

3. IloacHiTh, AK OopraHiuHi peYOBMHU BUKOHYIOTH CTPYKTYDPHY (DYyHK-
I[if0 B KJITHMHAX, Ha OpUKJani OinkiB, Jgimixis i Byriesoxis.

4. IIpoaHasisyliTe eTUKETKH HA IJIAIIKAX 3 MiHEPAJIbHOIO BOJOI0, AKA
€ Y IpoJasKy, Ta CKJAAiTh peKOoMeHJAIlil 111070 BUKOPUCTAHHA PidHUX il
BUAIB JJIA JIIOZeH 3 PiBHMM CTaHOM 3J0DPOB’d.

3aBOaHHS AJS PoOOTH y Tpymax

5. IlpoanamisyiiTe piBeHb HebOe3IEeKH Ta CIOCOOM 3aXHUCTy BiJl TOK-
CUYHUX CHOJIYK OAHi€l 3 TPyl JKMBUX OPTraHi3MiB, AKi TpamIAmTbCA Ha
repurtopii Ykpainu (3miii, Komax, maByKiB, I'pubiB, POCAWH TOIIO), Ta
IpeJcTaBTe Pe3yJabTATU Yy BUTJIALL Ipes3eHTalrii.

6. CxaaziTs Tpu BapiaHTM MiCAYHOTO XapuOBOTO PAIliOHY JIOIUHU
I PidHOTO OI0MKeTy (IOUMHAIOUM BijJ] MPOKUTKOBOTO MiHIMyMy) TaKUM
YMHOM, 11100 ypaxyBaTu mOTpedu JIOAWHU B eHeprii, BiTaminax Ta mime-
pasbHUX peyoBmMHaAX. BisbMiTh 10 yBaru, mio pisHi crocobm IpUroTyBaHHS
K1 COPUYMHAIOTH BTPATy Pi3HOI KIJIBKOCTI KOPUCHUX PEUYOBUH y IIPO-
IyKTaxX XapuyBaHHs. IIlpencraBTe pe3yjabTaTy y BUTJIALL Ipe3eHTaIlii.

ITepeBipTe cBoi sHanHa 3 TeMu «OOMiH PeUOBWH i mepeTBOPEHHSA
eHeprii»
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oAoziYHa HayKa ) pra'iHi

BugamHi YKPAiHCDKi PyeHi

BynaHkin IBaH MukonainoBuy (1901-1960)

Bioximik, gokTop 6ionoriuHux Hayk. lNpautoBaB y XapKiBCbKOMY YHi-
BEpCUTETi, AOBI POKM OyB 110ro pektopom. OCHOBHI PobOTV BYEHOrO
npucAYeHi Gioximii 6inkis. JocnigkysaB 6ynoBy 1 Gi3vKo-XiMiuHi
BIAaCTUBOCTI OINKIiB AN MOSACHEHHS MexaHi3MiB fgeHaTypauii. BuBuas
NUTaHHA CTapiHHA Konoigis, doTocuHTe3y, 06MiHY 6ifKiB i HyKNeiHOBMX
Kuncnot. ABTop noHagd 160 HayKoBuX myomikaLliii.

Aynka IpnHa OnekcaHppiBHa (1934-2017)

Mikonor, gokTtop 6ionoriyHux Hayk, npodecop, 3aBigyBay Bigainy
MiKOJOrii IHCTUTYTY 60TaHiky iM. M. I. XonogHoro, YneH-KopecnoHAEHT
HAH Ykpaitu. BuBuyana npo6nemun 6ionorii Ta TaKCOHOMIT BOgHUX
rpu6iB. ABTOp i cniBaBTOp MoHag 500 HayKoBUX npaLlib, Y TOMY 4nchi
noHag 30 moHorpadiin. Tpuui ctaBana naypeatom [JepkaBHoi npemii
YKpainu, naypeat npemii im. M. I. XonogHoro HAH YkpaiHu.

Jinncbkuin Bonogumup InonuroBuy (1863-1937)

®nopucT, cucteMaTuk pocsvH, 6otaHikoreorpad, uneH KuiBcbkoro
TOBApWCTBA NPUPOAOCAOCIAHUKIB. BuBuaB dnopy beccapabii, KaBkasy.
OpHuM i3 neplimx onvcas ¢nopy IHgoHesii, TyHicy, Amxnpy Ta Cepep-
HbOi A3ii. BigKpuB i onucas 4yoTMpn HOBi ONA HayKM poau M MoHag
220 BUAIB POC/IVH, 3ibpaB BenuuesHi KonekLuii 41a NpupoaHnYmMX
My3eiB, Hanvcas noHag 100 HayKoBuX npatib.

KnokoB Muxamno BacunboBuu (1896-1981)

BoTaHik, cuctemMaTuk, BUBYaB Gnopy CyAMHHUX POC/VH, mpodecop,
JoKTOp GionoriyHyx Hayk. MoeT i nitepatypHuin KPUTKK (nceBao-

HiMm Muxanno [JoneHro). MpautoBaB y XapKiBCbKOMY yHiBepcuTETi Ta
IHcTuTyTi 60TaHikKM AH YPCP. Onucas noHag 500 HOBUX BUAIB POCIUH,
i3 HUX noHag 380 — i3 TepuTopii YKpaiHu. ABTop noHag 140 Hayko-
BMX Npaub. Jlaypeat [eprkaBHOi npemii YKpaiHu.

MepBeneB Ceprini IBaHoBUY (1899-1979)

EHTOMONOr, AOKTOP 6ionoriyHnx Hayk, npodecop XapKiBCbKOro YHi-
BepcuTeTy. ABTOP 3aKOHY Ce30HHOI Ta 30HajbHOI 3MiHK CTauin. Onu-
caB noHag 300 HOBKMX BUAIB KOMax. 3aCHOBHUK XapKiBCbKOI €HTOMO-
NoriyHoi WKonu. ABTop noHag 200 HaykoBux ny6hikauii, y Tomy ymchi
n'aty MoHorpadiin y cepii «@ayHa CPCP». Ha yectb C. |. MeaBeneBa
6yno Ha3BaHo 29 BMAIB KOMax.



OkcHep Anb¢pepn Mukonaiosuu (1898-1973)

BoTaHik, gokTop 6GionoriyHmx Hayk, uneH-kopecnoHaeHT HAH YkpaiHu.
Onucas 6n13bKo 100 HOBUX TaKCOHIB POCIUH, JOCAIAHUK JlIXEHO-
dnopu YKpaiHu, 3aCHOBHUK YCeCBITHbO BiJOMOI YKPaiHCHKOI LIKOAN
icTopuuHoi reorpadii KPUNTOraMHUX POCAVIH.

Mannagin OnekcaHap Bonogumuposuu (1885-1972)

bioximik, npodecop, akagemik AH YPCP 1a AH CPCP. MpaytoBaB

y rany3i 6ioximii. 3aCHOBHUK YKpaiHCbKOI WKonm GioxiMikis. Y 1946—
1962 pokax — npe3uaeHT AH YPCP. MNepwnm po3noyas BUBYEHHA
6ioximii HepBoBOI cuctemu. Ynepiue B CPCP po3noyaB GioximiuHi
AOCNIOXKEHHA BiTaMiHiB. € 3aCHOBHVKOM HU3K/ HayKOBMX Hanpsamis,
cepef, HUX — Helipoximisa, 6ioxiMia xapuyBaHH#A, MOPiBHANbHA 11 €BO-
nouiiHa 6ioximia, Gioximia cnopty ToLlo.

VYemarobu

IHcTuTyT 60TaHikm im. M. I. XonogHoro HAH Ykpaium

3acHoBaHui 1921 p. y M. Kuegi. OCHOBHI HanpAMY AiANbHOCTI: cuc-
TeMaTnKa, eKosIoris, OXOPOHa Ta MOHITOpUHT ¢iTo6ioT Ta MiKo6ioTY,
JOCnigKeHHsA 0CcobNMBOCTEN opraHisalii pocnuH i rpubiB Ha opra-
Hi3MOBOMY, KNITUHHOMY 1 MONEKYNAPHOMY PIBHAX Y Pi3HUX YMOBaXx
cepepoBuLla. B iHCTUTYTI Npauioe 2 akagemiki Ta 5 YneHiB-KopecnoH-
feHTie HAH YkpaiHn, 28 gokTopiB Ta 72 KaHAnAaty Hayk.

IncTuTyT 300n0rii im. I. I. LimanbrayseHa HAH Ykpainun

3acHoBaHuin 1930 p. y M. Knesi. OCHOBHI Hanpamu QiAnbHOCTI: BU-
BUYEHHA dayHU YKpaiHu, gocnigeHHA dinoreHii Ta cuctemaTvikm
TBAPUHHOTO CBIiTY YKpaiHu, po3pobKa HAayKOBMX OCHOB OXOPOHU Ta
paLioHanbHOro BUKOPUCTaHHA pecypciB TBapYHHOIO CBITY, pO3po6-
Ka OCHOB 3axMCTy Ta NiABULLEHHA MPOAYKTMBHOCTI POCAVIH i TBa-
puYH. B iHCTUTYTI npautoe 1 akagemik Ta 3 UNeHU-KOPeCnOHAEHTH
HAH YKpaiHn, 17 pokTopiB Ta 73 KaHAupaTu Hayk.

IHcTuTyT Gioximii im. O. B. Mannagiva HAH YkpaiHn

3acHoBaHu 1925 p. y m. Xapkosi. epesepaeHuin y m. Kuis 1931 p.
OCHOBHi HanpAMY AiANbHOCTI: JOCTIAKEHHA BINKOBMX Ta HaAMO-
NeKyNAPHUX CUCTeM, 3'ACYyBaHHA BioXiMiYHUX MeXaHi3miB perynauii
MeTaboni3mMy, po3pobKa CyuyacHMX TEXHOJOFIN Y Pi3HMX rany3ax
MeLVLMHN, NPOMUCIOBOCTI 1 CifibCbKOTO rocrnogapctea. B iHcTutyTi
npautoe 2 akagemikn Ta 4 uneHu-kopecnoHgeHt HAH YKpaiHu, no-
Hag 20 pokTopiB Ta 80 KaHAMAATIB HaykK.

105



106

ComaakoBicTh 1 MIHJIMBICTH

2 6 OcHOBHIi IOHATTA Ta METOAU I'eHETUKIN

AKi cnocobu pO3MHOXEHHA ICHYIOMb Yy XUBUX Op2aHi3-
mig? Yomy dimu cxoxi Ha cgoix 6amekig? Yomy y pioHuxi
bpamie i cecmep pi3Ha 308HiWHIcMb? fAKi opeaHi3mMu Ha-
3usarme 2ansi0i0HUMU, a AKi — Ouna0ioOHUMU?

Wo Pubyae zeHemuka?

T'emeTurka — 11e HayKa, SKa BUBUAE CHAJKOBICTL 1 MiHJIMBICTE JKUBUX
oprauismiB. Tarky Ha3By Iiel HAyKW 3aTPONOHYBAB AHTJIINCHKUI BUEHUN
B. Bercou (1906 p).

CnagkoBicTs — Ile 3JaTHICTH OpraHisaMiB y mporeci oHTOreHesy ¢op-
MyBaTH O3HAKM (XapaKTepHi PUCHU TOIO), IO BJIACTHUBiI 0aTHKiBCHKUM
opranismMam Ta 6ifbIl BigmandeHuM mpenkam. lIpuwKaagaMu CIagKOBOCTI
€ pyauii KoJiip BoJiOCCS, SKHUI MiTHM OTPUMYIOTH Big 0aTbKiB, omHaKoBa
KiJbKicTh KpMJ i 0co0aMBOCTI IXHBOI OYZOBH y PI3HHUX IIOKOJiHbB MYXU
nposodinu, omHaxkoBi ¢opma I 3abapBiieHHSA ILJIOAIB (PPYKTIB IIE€BHOTO
copry (mana. 26.1).

Man. 26.1. CnagkoBictb dopmu i 3abapBrieHHsA NNOAIB Y Pi3HNX COPTIB AGNYK



CnagKoﬁvicmb i minauBicmp

MinauBicTes — Iie BJacHiCTH opraHismy (opMyBaTH y IIpolieci OH-
TOTeHe3y YHIKaJIbHU# (eHOTUN (CYKYMHIiCTh XapaKTepPUCTUK, BJIACTUBUX
igguBigy Ha meBHiNA cTaznii posBuTKy). I[Ipukaamamu MiHJIMBOCTI € mosBa
JIUCTKIB KOHIOMIMHKA 3 YOTHPMAa JOIMIATAMU, HAPOIKeHHs 0ijiol BOpPOHU
y cipux 6aTbKiB, HeCXOXicTh pigHMX OpaTiB B OAHiIN pomuHi.

OCHOEHi noHdamms ceHemuku

Ho mepesiky OCHOBHUX IIOHATH B TE€HETHUIIl MOKHaA BiHECTHU 2€H,
2eHOM, zeHOomun, genomun, OOMIiHAHMHUL i peuecusHuil aneli.

T'en — 1me okpema gpinauxka [[THK, aka BigmoBimae 3a yTBOpPeHHS Of-
Hiei abo KinbKOX 03HaAK opraHiamy. CykymHicTh reHeTHMuHOI iH(opMmarii
COMATUYHOI KJIITMHU OPTraHiZMy Ha3WBAIOTh TEHOTHUIIOM. ['eHOTUII BKJIIOUAE
AK AIepHi, Tak i mosaAmepHi reHW, dKi BXOOATHL OO0 CKJIALY MiTOXOH-
Ipiii, miactung abo miaasMifg (HampukJIam, y ApiskaxkiB). HacTo reHOTHUIIOM
Ha3WBAIOTh CYKYIIHICTH aJjiejiell TiIbKM TUX TeHiB, AKi pPO3TIAfaloThCA
y TMeBHOMY JOCJim:KeHHI abo B MeBHil 3amaui.

CX0XUM 0 TeHOTHUITY 3a€ThCA MOHATTS TeHoM. AJjie, HacIIpaBhi, Iie
pisHi moHATTA. 3a BUBHAUEHHSIM I'eHOM — Ile CYKYIIHiCThb yciel cnagkoBoil
ingopmarliii opraniamy, I10 BKJIIOUAE AK I'€HU, TaK 1 HEKOAYIOUi HiTAHKU
JHEK. BnracuHe reHoM — 1ie mepesik ycixX TreHiB i HEKOAYIOUMX MiJISTHOK
IOHEK saxepnoro ramimoigaoro Hatopy xpomocom Tta JITHK mosaxpomocom-
HUX ejJeMeHTIiB (B eykapioriB) Ta yciei [JTHK, 1o micTuTrbcsa B KIiTHMHI
(y TpOKapioTMYHUX OpraHisMiB).

CyKymHiCTH BJIACTHMBOCTEHN Ta O3HAK OpraHisMy, 1o chopMyBaamcs
B Pe3yJIbTaTi B3a€EMO/Iil TeHOTUIY i3 30BHIITHIM cepeqOBUIIEM, HA3UBAIOTh
temotunom. PeHOTHI HiKOJM He BigoOpaskae TeHOTHN MOBHicTIO. BiH
BUSABJISAE JIUIIIE Ty HWOTO YACTUHY, AKa pPeaji3yeThbCcsd B MEBHUX yMOBaxX
icHyBaHHA.

Hdy:xe BasKJIUBUM [AJs POSYMiHHS OCHOB T€HETUKU € MOHATTA aJiesisd.
Anens € ofHUM i3 MOXKJIMBUX cTaHiB (BapiaHTiB) reHa. Takux BapiaHTiB
Yy PiBHUX T'eHiB MosKe OyTH KijJbKa. ICHYIOTh reHu, AKi MpeacTaBJIeHi JuIle
onmHUM BapianTom (anmeimem). € I TreHWM 3 aBOMa, TphoMa abo OaraTbMa
anensMmu. PisHi asesi ogHOTO reHa 3aB:KIM PO3TAINIOBAHI Ha ONHINA i Ti#
caMit minmamHii xpomocomu. Micie poaramryBaHHS T'eHa Ha XPOMOCOMi
Ha3UBAaIOTh JIOKYCOM.

SK Bu 3HaeTe, y IUMJOIZHUX OPTaHi3MiB XpPOMOCOMHU € TOMOJIOTIU-
HUMHK (KOXKHa XpoMOocoMa IIpeJcTaBjieHa ABoMa Komismu). Iada Takux
OpraHisMiB 3aCTOCOBYIOTH HOHATTSA 20MO03U20MA, 2emepo3uzoma Ta Te-
misurora.

SKmIo asesi ogHOTO TeHa, IO PO3TAINOBAaHI B Pi3HUX TOMOJOTIU-
HUX XPOMOCOMAaxX, € OMHAKOBUMHU, OPTaHi3M Ha3WBAIOTh TOMO3UTOTOIO (34
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TEMA 3

MeBHUM reHoM). SIKIIO aJjiesii B TOMOJIOTIYHMX XPOMOCOMAaXx PisHi — Iie
rerepo3urora. SIKIO0 B mapi XpoMOCOM IPUCYTHIN TiJILKU OJUH ajejb
rena (3asBmuaii e OyBae y CTaTeBHUX XPOMOCOMAX) — Ile reMi3urora.

o OCHOBHHUX IIOHATh T'€HETHKU HAJNEKATh TAaKOK IIOHATTS XOMi-
HAHTHICTh 1 pelecUBHiCTH, AKi BU3HAUYalOTh (POpMy B3aEMOBiZHOCUH
MiK PiBHUMU ajieJiIMU OJHOTO TeHa. 3a TaKWX B3aEMOBIJHOCWH OJUH
3 ajeyiB (DOMiHAHTHUHI) MacKye y TeTepO3UroTi HPOSB iHIIOTO aJjejs
(pelecuBHOTO).

Memogu zeHemuuHux gocaigxeHn

l'eHeTMKa BUKOPUCTOBYE BEJIUKY KiJbKiCTh METOMIB /s IPOBEIEeHHA
IOCJTiIKeHb, OCHOBHUMU 3 IKMX BBAasKAIOTh IiOpUI0JOTiUHNIA, TeHeaso-
rivauii, DONmyJaAIifHO-CTATUCTUYHNI, IIUTOTeHEeTHUYHNI, OloximMiunwmit
i 6nusuiokoBuii. Ili MeTomm € TpagWIiHHUMU i 3aCTOCOBYIOTHCS BiKe
6araTo pokis.

Kaacuuni MeTogu reHeTMYHHUX JOCTIAKEeHb

HasBa CyTb meTony

[eHeanoriyHum BrvBueHHA popoBogiB opraHiamis (man. 26.2). Lle pae 3mory npo-
CTEXUTU XapaKTep YCMafKyBaHHA Pi3HUX CTaHiB MEBHUX O3HaK
y PARI NOKOMiHb

MonynAauinHo- BcTaHOBNEHHA YaCTOTK 3yCTpiYaNbHOCTI anenen y nonynAuiax
CTaTUCTUYHWIA OpraHi3mMiB Ta reHeTUYHOI CTPYKTYpU nonynauin
lépwuaonoriuyHnin CxpelyyBaHHA (ribpuansauin) opraHismis, AKi BigpisHATbCA

32 MNEBHMMW CTaHAMW OAHIEl UM KiNbKOX CragKoBMX O3HaK.
Hawagkis, ogep»aHux Bif Takoro cxpellyBaHHSA, Ha3MBalTb

ribpuaamu

LuToreHeTnyHmn BrBUYeHHA XpOMOCOMHOro Habopy (kapioTuny) opraHiamis
(man. 26.3)

BioximiuHnin BriBUeHHs ocobnuBocTeit GioXiMiYHMX MPOLECiB Y opraHi3mis

3 Pi3HUMK reHOTUMaMM

BbnusHiokoBuUi BvBUEHHA MOHO3UIOTHUX GNU3HAT (OpraHiamiB, AKi NoxoasaTb

3 OfHI€El 3UroTK) Ta NMOPIBHAHHA 1X 3 AU3UFOTHUMK BAN3HATaMMU
(AKi yTBOpIOIOTLCA 3 Pi3HMX 3uUroT). Jocnigxyoun Taki opraHis-
MU, MOXHa 3'ACYBaTW POJib YNHHUKIB JOBKINNA y GpopmyBaHHi
beHoTUNYy 0COBUH: Pi3HMI XapaKTep iXHbOro BIUIMBY 3YMOBJIOE
PO36iXKHOCTI Y NPOABI TUX UM IHLWINX CTaHIB MEBHUX O3HaK.

Llem meTon pa€e 3mory BCTaHOBUTK POJfib CMAgKOBOCTI

N cepefoBuLLa Y PO3BUTKY Pi3HUX O3HAK Ta 3aXBOPOBaHb
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|
1 2
1] 1
1 2 3|4 5 6
" O -0 ﬁ
1 2 3 4 5 6
I, I, llll — Homepw NoKoniHb %

1,2, 3 - HOMepW HAMBIAYYMIB y NOKOMIHHI 817% 818% %% %% %% %2%

QO — xiHkn E] — YONOBIKU 19 20 1 XX
— HOCii 03HaKu
Man. 26.2. lNpuknag pogosoay Man. 26.3. XpOMOCOMHMIN Habip noguHK

B ocranHi poku HaW6GiabII MOMIUPEHUMY CTAJU BiJHOCHO HOBi MeTOoAM
MOJIEKYJISIPHOI Oiojiorii: ceKBeHyBaHHs TI'eHiB, IIOJiMepasHa JIAHIIOIOBA
peakIid, 3acTOCyBaHHA IeHEeTUUYHUX MapKepiB. BoHu s3acHoBaHiI Ha HO-
BITHiX TeXHOJIOTiAX i MOBBOJISIOTH CYTTEBO 30iMBITUTU e(heKTUBHICTL Te-
HeTUYHUX TOCIiIKeHb. AIKe BOHU mpaioioTh Hanpamy 3 [[HK, B akii
30epiraerbcdA cmagxoBa iH@opMaIris.

ﬂ MOHO3MroTHI 6NM3HATa 3aBXAW OfHI€l cTaTi. Y HMX OAHaKOBa rpyna KpoBi, BOHM
JY>Ke CXOXi OfWH Ha OJHOTO, i BOHM CKMIaAaloTb NPUOIM3HO 1/3 YacTuHy Bif ycix
GNIM3HAT, WO HAPOIXKYIOTbCA. [U3NTrOTHI GNIM3HATA Y FTEHETUYHOMY CEHCi CXOXi AK

pigHi 6paTty  cecTpu i MOXYTb O6YTU AK OLHOCTATEBMMM, TaK i pi3HOCTaTEBUMM.

Omoxe, menep Bu 3sHaeme

1. flka Hayka BMBUYAa€ CIaAKOBicTh i MiHnuBicTs? 2. AKi ocHO-
BHi MOHATTS BuKopuctoBye remetrura? 3. Illo Take reH, rexo-
Tui, (pesorun, reaom? 4. AKi MeTooU BUKOPHCTOBYE reHeTuKra?
. 5% Yomy OJIU3HIOKOBUII METOJ J03BOJISIE BUSIBUTHU POJb T'e€HO-
TUITY 1 BILIUBY CepefoBUINA Yy (POPMYBaHHI O3HAKM?

3anumanks ma 3abgaHHsi

6. CKJIaIiTh COMCOK IlepeBar i HeJOJiKiB reHeaJloTiuHOTO METONY IJIs
3IiICHeHHS TeHeTUYHUX NOCHim:KeHb. 7*. ¥V cepenuHi XX cToiTTa BUueHi
HaBUMJINCS AUPepeHIlifioBaHO 3a0apBJIOBATH XpoMocoMU (KOJau OapBHUK
mo-pidHOMY 3a0apBJIIOE MEeBHI AiAAHKU XpoMocoM). Ile 3HAYHO ITOJIETTIIAIO
BUSBJIEHHA XPOMOCOMHUX aHomasiii. Yomy?
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TEMA 3

3aKOHOMIPHOCTI CIIaJKOBOCTI.
I'iGpumosoriunuii anaia

Xmo cgopmyniosas 3aKkoHU cnadkosocmi? AKi no3Ha-
YeHHA B8UKOPUCMOBYIOMbCA Y CKIAOAHHI cxemMu cxpeuwjy-
8aHb? AKi anesi 2eHis Ha3usaMb OOMIHAHMHUMU, a AKi —
peyecugsHumu?

BGKOHOMiPHOCMi cnagKoBocmi

OcHoBHI 3aKOHOMipHOCTI cmagkoBocTi Oysiu chopmyaboBani I'pero-
pom Menpenem y cepenuui XIX crousirrsa. Bim npeacrasuB ix y BUrIami
KibKOX 3aKoHiB. Kpim Toro, BiH CTBOPMB HAyKOBY OCHOBY CYy4YaCHOTO
riopumooTiuHOTO aHasIi3y.

fiépugOAoaquua dHaniz ma ocHoPHi munu cxpecquaHb

l'iopumosmoriuauii aHajJi3 — Iie OOCJHiIKeHHSA XapaKTepy ycHaakKy-
BAaHHSA O3HAK 3a JOIIOMOIOI0 CHCTEMU CXPeI[yBaHb. VIOro OCHOBOIO €
riopugmsallis, skKa IIoJATa€e B CXPeIlyBaHHI opraHisMmiB, AKi pisHATbCA
MisK co00I0 3a OfHi€I0 UM KiJIbKOMA CIaJKOBUMU O3HAKAMM, HAIIPUKJIA,
3a 3abapBJIeHHAM HACiHHH, (POPMOIO KPMJ, AOBXKMHOIO Hir Tomro. Ha-
mIagKiB, OJlep:KaHUX BiJl TAKOrO CXpellyBaHHsA, Ha3WBAIOTH TiopummaMmu.

Ha 3nificHeHHA AOCHiIB i3 TeHETUKM U CeJeKIlil BUeHi cXpenIyoTh
opraHisMm # OOCHiIKYIOTH O0aTbKiBChKi opramismMu Ta opraHismum mep-
IIOT0, APYroro I HACTYIHMX IIOKOJIiHb. 3aJesKHO BiJ KijJbKocTi rexis,
AKi aHaJi3yIThCs, PO3PIBHAIOTL MOHO2iOpudHe (OoUH TeH), duzibpudne
(oBa renm) i noaiziopudune (6araTo reHiB) cXpeIlyBaHHI.

AHaAisyrowe cxpeou,yBaHHﬂ

V¥ xomi mocaimyKeHb "reHETUKY YaCTO 3MiMCHIOIOTH TaK 3BaHi aHAJIi3yr0Ui
cXpelllyBaHHA. AHaJIi3yloue CXpenryBaHHA — Ile CXPeIyBaHHS OCOOMHU
3 HeBiJlOMHM TI'€HOTHIIOM 3 OCOOMHOI0, T'OMO3HUIOTHOIO 34 PeIleCUBHUMIN
ajensaMu Bcix pociimsxkyBaHux TeHiB (quB. c. 113). Posriasemo tioro Ha
KOHKpeTHOMY npukJani. Take cxpeliyBaHHSA H03BOJISAE BUIBUTH reT€PO3U-
TOTHI 0COOMHM, TOMY III0 Y Pasi cXpellyBaHHsA 3 HUMU I'OMO3UTOTHOIL pele-
cuBHOI (hopMuU, cepes HAIAAKIB IIEPIIOTO MOKOJiHHA OyIe crocTepiraTucs
posilienyieHHs y cuiBBigHommeHHsa 1 : 1. A AKIMO JoCaig:KyBaHa 0OCOOMHA
OyJjia DOMiHAHTHOIO TOMO3UTOTOI0, TO PO3IINEIJIEHHS CIIOCTepiraTucs He
Oyzme (3rifHO 3 IPaBUJIOM OJHOMAHITHOCTI TiOpPUAiB IIEPIIOTO MOKOJIiHHS).



CnagKoBicmb i minauBicmp

3akouu I'. Menmenss (0OCHOBHI 3aKOHOMipPHOCTiI CIIAJTKOBOCTI)

HasBa 3aKkoHy

@®opmynioBaHHA 3aKOHY

Mpuknag

(mocnigKyBaHO 03HaKoIo)
i reHoTMNOM

3aKoH ofHO- Mig yac cxpellyBaHHA TOMO3UMOTHUX p ’ X .
TUNHOCTI 0COOUH, L0 Pi3HATBCA 33 OfHIEI

ri6pugis napoto anbTepHaTUBHUX O3HaK, A a
nepLuoro y Meplomy MOKOJIHHI YCi HalagKu

NMOKONiHHA 6ynyTb ofgHaKoBUMK 3a GeHOTUMOM

3aKkoH pos3lye-
MAeHHs cnag-
KOBUX O3HaK

Mig Yac cxpeLyyBaHHA FOMO3UrOTHIX
0COOVH, WO PIi3HATBLCA 3a OfHiEl Na-
pOI0 anbTePHATUBHYKX O3HAK, Y ApY-

y Hawagkis romy MOKOJiHHI HalaaKis crnocTepi- G
ribpupa ra€TbCA PO3LLENIEHHs 3a GeHOTUNOM
y cniBBigHOWeHHI 3 : 1 i
3@ reHOTMMNOM Y CMiBBiAHOLIEHHI F,
1:2:1
3aKOH He- Mip yac cxpelyyBaHHA rOMO3UroT- p o &
3aNneXHoro HVX OpraHi3mis 3a ABOMa 1 Ginbuue AABB aabb
KOMOiHYyBaHHA | MapamMu anbTePHATVBHMX O3HaK Yy Fooas b ;‘B"Bbab
CragKoBux APYroMy MOKOMiHHI HallafKis crnocTe- F,
03HaK piraeTbcA HesanexHe yCrnafKyBaHHS AB Azg Azb AgB Azb
I KOMBIHYBAaHHA O3HaK, AKLIO reHu,
AKi KO,ElyK))/Tb Ui O3HaKu, po3Tallo- A Azb Azb Aa.Bb Azb
BaHi y Pi3HMX napax roMonoriyHmnx -0 @0 0 @
XpOMOCoM AaBB | AaBb | aaBB | aaBb
@ ® O @
AaBb | Aabb | aaBb | aabb

menep Pu 3Haeme

1. ki saxkouu copmyaoBas I'perop Menzmenn? 2. HasexmiTe
dopmyaioBanua 3akoHiB I'. Mengens. 3. Illo Take riopumoJio-
riuauii amanis? 4. fxi OysaroTh TumM cxpeiryBaHb? 5% Ha-
T Birmo moTpibHe amasisyroue cxperryBanHa? CriaagiTe cxemy
IPUKJIAAY aHAJIIZyIOUOTO CXPeIyBaHHSA, HaBeleHOro y maparpadi

BGHUMCIHHFI md 3GBgCIHHFI

6. 3ragaiiTe, 110 TaKke HEIOBHE JOMiHyBaHHA. Yu IMOTPiOHO IPOBOAUTU
aHaJIidyoue cXpellyBaHHs V BUMAAKY HeIloBHOTO moMinyBaHHaA? 7*. Hase-
IiTh MPUKJIAA, KOJU YyCIaJKyBaHHA O3HAKU He BifOyBaeThCcA 3a 3aKOHAMU
I'. Meugens i moACHITSL IpUYMHY ITHOT0. 8%, CKJIAIITh cCXeMy CXpeIlyBaHHsd,
sAKe OyJIo OMMCAHO Yy MPUKJALI aHAJNi3yIOUOro CXpeIyBaHHd.
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Mini-goBigruk

Cxemu cxpelnryBaHHS

OcHoPHi nosHaueHHsi

baTbKiBCbKMI OpraHiam P

l6pran nepLioro NOKOsiHHA F,

l6pvan Apyroro NOKosiHHA F,

lameTn G

3HaK cxpeLlyBaHHA X

MatepurHcbKka ocoburHa 9

BaTbKiBCbka 0CcO6MHa 6\

Anenb nNeBHOro reHa — NaTUHCbKI OYKBK A Bab

Aneni oflHOrO reHa — O[IHaKOBi OGYKBU Aa, AA, Bb
[omiHaHTHI aneni — Benuki 6yksu A B R

PeuecuBHi aneni — maneHbki 6ykBu abr
leHoTunoBa dopmyna ocobuHM Ab, aa, AaBb, AArr
Byab-akun anenb (QOMIHAHTHUA YM peuecBHWN, AKWO | — (Hanpuknag, A-B-)
Le He Ma€ 3HauyeHHA) Yy reHoTunoBii dopmyni

SKII0 reHiB KinbKa, TO BOHM B 3aIlCy PO3TAINOBYIOThHCA B ajdasBiT-
HOMY TOPAAKY. JlOMiHAHTHUI aJiesib 3aBXKAU MUIITYTh IIePe]] PelleCUBHUM
ajeJeM TOrO XK TIeHa.

ﬂpumag 3anucy cxemu cxpeu,gyBaHHﬂ

batbku (P) AAbb x aaBB — reHoTMnoBi dopmynu 6aTbkiB
lametn (G) Ab aB — TUNK IXHIX rameT
riopuan (F,) AaBb — TEHOTWMNW MepPLUOro MOKOSMiIHHA



ﬂpux/\ag aHaAi3yto4o2o cxpeoquaHHﬂ

SKmro pocauHa, AKY MU OCTIIKYEMO, MA€ IMYyPIYPHi MEJIOCTKIU, TO
B Hei MOsKe OyTH ABa PisHi reHOTUNIN, AKi 3a0€3MEUYIOTH TAKUN (DEHOTHUTII:
PP i Pp.

Hnsa Toro 1106 BU3HAUNUTH, AKUH caMe T€eHOTUI BOHA Ma€, HEOOXimHO
cxpectTuTu ii 3 POCJMHOIO, IO Mae OiJii meJarCTKM, TOOTO TEHOTHUII Pp.
SIKIIO B pe3ysbTaTi TAKOTO CXPEIyBaHHA OTPUMAIOTh HAIMAAKIB TiIbKU
3 MyPIYyPHUMHU IIeJIOCTKaMM, TO Ile O3Hauae€, IO POCANHA, AKY TOCJTi-
IKyBaJIud, Maja reHoturn PP, a AKINO IIOJOBUHA 3 HUX Oyae 3 Oiiummm
eJTIOCTKaMu (TeHOTHUN pp), a MOJOBUHA — 3 IIyPUYPHUMHU, TO TOCIiIKY-
BaHa pocJuHa Maja resHorun Pp.

batbku (P)
AKLLO peLecnBHa ro- AKLO peLecnsHa ro-
reHotun BB mo3swurota bb reHotun Bb mo3urota bb
®
o & @ o @ W
Bb Bb Bb bb
rspuan (F) 5 G| @ o S|
Bb Bb Bb bb
Yci ribpuan 3 nypnypHu- MonoBuHa ribpuais 3 nypnypHUMM
MU MenocTkamm nentocTkamu, a NosioBMHa — 3 6invmun

Cumbonu, wo BuKopucmoByfornb gAsi CKAQGAHHS pogoBogiB

Yonosiku | MoHo3uroTHi 6nusHaATa |ﬁ| (ﬁ)
PKiHKN O Ln31roTHi 6nmsHATa ﬁ ﬁ

MatoTb focnifixkyBaHy O3HaKy He Ocobucto obcTexeHi o

MpobaHg /|:||-|O Momepni ®

LWnio6 mYe) leTepo3mroTHi Hocii peve- HoO
CMBHOI O3HaKn 1®

BpaTu 11 cecTpu é |j b
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TEMA 3

CyuacHi MOJIEKYJISIPHO-TeHEeTHYHI MeToaun
TOCJIIYKEeHDb CIIaJKOBOCTI JIOAHI

Aki memoou mosnekynapHoi 6ionozii eam sidomi? Aki
Hyk/ieomuou 8xo0same 0o cknaady [JHK? Ak eiobysaemobcsa
npouec pennikayil, ma akul ¢pepmeHm 1020 30iliCHIOE?

CYHCICHI Mo/\eKyAﬂpHo—eeHemuqu memogu gOCAig)KeHb

MoJseKyaapHO-TeHeTHYHI MeTOAU MOCJi:KeHb CIAaIKOBOCTi JIIOAWHU
IPaIioTh mepeBakHo 3 MoseKyaamu JHK i 6inkiB. Bouu BUKOpUCTOBY-
OTh OioxXiMiuHi BIACTHMBOCTI IMUX MOJIEKYJ, Yy IepIiny uepry Te, o [THEK
i 6iaKu € Giomomimepamu. IX IIMPOKO BUKOPHCTOBYIOTH y PiBHOMAHITHUX
HAYKOBUX OOCJII)KEeHHAX Ta B MEIUITMHI.

CyuacHi MOJIEKYJISPHO-T€HETUUYHI MEeTOAM MOJKHA YMOBHO IIOMiJIUTU
Ha KiJbKa I'pyi:

* BUOKPEMJIEHHSI 11 OUUINeHHA MOTPiOHUX MOJEKYJ,

« ammtiikamnia (xkomiroBanua) JTHK,

- ri0pugusanisa,

+ 00poOKa JaHUX i MOJe/JIOBAHHS.

3azBuuail yci i MeToau BUKOPUCTOBYIOTH y KoMILIeKci. Jlo Haii-
OiJIBIII TMOIIMPEHUWX TEXHOJIOTiN 3apas3 HaJe:XaTh cekBenyBaumua [IHEK,
moJiiMepasHa JIAHI[IOTOBA peakIlida, reHeTnuHi Mmapkepu ta JHK-mikpouim.

Cekberybanns DHK

Meton cexBenyBannsa JIHK mo-
JAra€e y BCTAHOBJEHHI MOCJIiZOBHOCTI
HYKJEOTUAHUX OCHOB (aZeHiHy, THUMi-
HY, T'yaHiHy ¥ NIUTO3WHY) Ha IEeBHil
minguni JHK nasa nomasnbiioi imeHTH-
dikamii Taxoi miMAHKY i BCTaHOBJICHHS
ckaany PHK Ta 6inkiB, AKi MOMXKyThb
OyTu Ha Hill 3akomoBaHi. KijgbKicTs HY-
kJaeorunuux ocHoB y JHK eykapioTiB
Iy:Ke BeJKa, TOMY 11 BU3HAUAIOTh 3a
IOIIOMOTOI0 CIIeMiaJIbHUX IIPUJIamiB —

. X . Man. 28.1. CekBeHaTop — npwunag ana
cekeenamopie (man. 28.1), AKi 30iA-  spiicHennn cexserysanHa AHK



CnagKoBicmb i minauBicmp

CHIOIOTH ITeH mpoliec aBToMaTmyHo. Ile mosBoJsimJio B Iporieci peasisarrii
npoekTty «I'eHom groguaM» 3xiticiuTu cekBenyBauuAa [[THK Bcix xpomocom
JIOAVHU, X0Ya 3arajJbHUHA Po3Mip il reHOMY CTAHOBUTH 3,2 MiIbUApAM
map HYKJIEOTUIiB.

CekBenyBanHa [ITHK IIMPOKO BUKOPUCTOBYIOTH IJA OiarHOCTUKU
CIaJKOBUX 3aXBOPIOBAaHb i B CyJOBili MeIUIIMHI AJIA BCTAHOBJEHHS OCi0
abo imemTmikarii Giosoriumoro marepiaiy.

”O/\iMe[DCI3HCI AaHurozoba peaxqiﬂ

ITonimepasna mpaHmiorosa peakiia (IIJIP) e meTrogom, 3aBAAKU KO-
My MOMKYTBH OiNbINI e(peKTHBHO HpAaIlffoBaTH Bci iHImi TexHoJorii pobotu
3 THK. Ti ronoBme saBmamHsa — 36impmuTé Kigpkicts monexyn JTHE,
HeoOXimHmX mia ix aHamisy. Ao momeryn mocaimskyBamoi [THK mpma
aHajidy samaJio, To 3 gomomororo IIJIP ixHio KinbkicTh MoikHA 30iJb-
mIyBaTH B MiJgbHOHM pasiB. I Bike miciig 1bOT0 MOJKHA aHAJNi3yBaTU ITIO
JHEK 3a momomoroxo Oyab-aKOTO METOHY.

IIJIP BukopmcroBye mpuunun rommaemeHTapuocti [THK. ITro pe-
aKIifo 3mificHoe (hepMEHT IIoJiMepasa, AKWH B KJIITUHI 3iMiCHIOE IIPO-
mec pemyikaiiii. BiH mpuKpimiroeTbcsa A0 IMO3HAYEHOTO MIiCIlsd Ha HUTILL
HOHEK i cunTesye romito oxgHiel 3 ii ginmamok. [ad mosHaueHHA Miciid, ae
moJsiiMmepasa TOYMHAE CUHTE3, BUKOPWCTOBYIOTH CHEIiaibHI KOPOTEHBKi
naumokku JHK — npaiimepu, axi BusHaAYae DOCIiTHUK.

Ilicna cuHTE3y CIOoYaTKy HiABUINYIOTh TeMIepaTypy posuuHy. Buco-
Ka TeMIepaTypa pyHHY€e BOAHEBi 3B A3KMU, 3aBAAKHN UOMY CTAPUN i HOBUH
aaumiorun [JTHK posxoxareesa. ITonimepasa B 1eit yac He mparioe. [Torim
TeMIIEPATYPY BHUMKYIOTh i IToJiMepasa 3HOBY MO:Ke mparmioBatu. llic-
JIST I[OTO ITOYMHAETHCA HOBUU ITUKJI

CHHTe3y, aje Temep y»Ke Ha ABOX —— — MOTPIOHWI

narmorax JHK (max. 28.2). Ilicas rev =
MMOBTOPEHH Iboro nukay 30—40 pa- /=\=

3iB kinbkicTs JJTHK cTae mocraTHBOIO = \ L

IJis aHaJI.isy, HaBiTH AKIIIO CIOUATKY / =< :

3pa30K MiCTHUB JIUIIIE OAHY MOJIEKYJIY = 35 LuKn
OHEK. Ilfo TexHOJIOTiI0 IIMUPOKO BU-

KOPHCTOBYIOTh yV AiaTHOCTHI[I Pi3HUX \ / _\— 235f 34 minbApan
3aXBOPIOBAHL 1 B CYy[OBiil MeqUIAHI. \ konm

Kpim Toro, 3a gonomoroio IIJIP Bxa- 1 takn —

erbest Buayuatu [JTHK 3 xicTok yoxe 2 YuKn -

BUMEPJINX OPraHisdMiB, IT0 Ja€ 3MOTY 3 umkn

yuraTy i ixHi renomu. Came TaK 6yJI0  Man. 28.2. Cxema nonimepasHoi laHLoroBoi

OPOUYMUTAHO TeHOM HeaHIepTaJNbIld. peakuil
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TEMA 3

BGCMOCYBCIHHW geHemu4Hux MCIPK@PI'B

MeTo TeHeTHYHUX MAPKepiB IoJdarae B imeHTudikaiii meBHUX re-
HiB, ginaaok [THK, xpomocom abo okpeMux 0coOMH BUIY 3a JOIIOMOTOIO
OpuUTaMaHHUX JUIle iM CIOJyYeHb HYKJeoTuAiB. I'eHeTmuHi Maprepu
(a6o JHEK-maprepu) — 1e momimopdHi (Ti, AKi MamTh KigbKa Bapi-
aHTiB) O3HAKM, AKi BUABJLAIOTH HAa PiBHI HYKJEOTHUAHOI IOCIiJOBHOCTI
HOHEK mig uac 3gilficHeHHA AOCHifKeHb. TakKMM YMHOM BU3HAUAIOTh, AKi
3 BapiaHTiB MapKepiB € y HeBHUX OCOOMH IIONYJIAIil, 1 3aBOAKU I[LOMY
MOKHa BCTAHOBUTHU CTPYKTYPY Ta icTopito miei momysiAmii Ta mopiBHATH
il 3 IHIMIUMU TOIMYJIAIIAMU.

Haituacrimnme nnsa BUABJIIEHHS TeHETUYHUX MapKepiB 3aCcTOCOBYIOTH
cexkBernyBauHa [[HK i mosimepasHy JaHIIOTOBY peakIliio.

leHeTuuHi MapKepu MOKYTH PO3TAIIIOBYBAaTHCSI B €K30HAX abo0 iHTpoO-
HaX CTPYKTYPHUX YU PEryJATOPHUX TeHiB. BOHM MOKYTh TpamasTucs
i B HEKOAYyIOUMX MiJIAHKAX INeHOMY JIOAUHUN, AKUMU € iHBepTOBaHi II0-
BTOPU, MiKPOCATEJIITHI JIOKYCHU TOIIO.

IIi mapkepu IMTUPOKO BUKOPUCTOBYIOTH B MONYJIAMINHUX TOCTiIKEeH-
HAX. IX BUBUEHHA [O03BOJAE BCTAHOBUTH POAMHHI 3B ABKM DISHUX IIO-
OyJAIif Jlogedl Ta IXHIO icTOpPil0 PO3BUTKY (BKJIKUYAOUM Mirpaiii Ta
CXpeIyBaHHA 3 IHIMUMU T'PyHIaMu).

DHK-mikpouin

Merox IMHEK-mikpouin BuaHauae, sKi caMe 3 reHiB y KJiTuHi mpa-
mioioThk. KpiM Toro, BiH 103BOJIS€ OI[IHUTHU # pPiBeHb aKTHUBHOCTI TeHiB
(Axui i3 HUX TpaIioe OiNbIll, a AKWHA MEHII iHTEHCUBHO).

Cyts metony JHK-mikpouin mosasrae B TomMy, IO HA CIelliaJbHii
IJIaTi PO3TAIIOBYETHCA (3a HOIIOMOTOIO CKJIAJHOrO POOOTI30BAHOTO MeXa-
HiBMy) BeJmKa KiJbKicTh 30n0i6 — HeBeaukux mojiekysa IIHK, 3 axkumu
B3aemogirotr mosiekyau PHEK, mio HaaBHi y
IocaiKyBaHUX KiaitmHax (mana. 28.3). 30H-
IaMH MOXKYTb OyTH T€HU SIK yChOI'O0 TeHOMY
(Ha omHiN cKJAAHIN maTi IX MOKHA po3MicTu-
T 1o 40 Tucsay), TaK i MEBHOI MOr0 YaCcTUHM,
AKa 3amidgHa y mociimskenHi. Miciie KoKHOTO
i3 30HAIB Ha mJaTi YiTKO BHM3HAUEHO, IO €
OyXKe BaKJUBUM JIJd 3OiMICHEHHA aHaIi3y
B3aemogii mosiekys PHK is sommamu, 60 Ta-
KUHA aHaJi3 3AiMCHIOETHCS aBTOMATUYHO 3a
IOIIOMOTOI0 CIeIliaJbHOTO MPUCTPOIO.

Man. 28.3. PoamiwerHs [JHK-30HaiB VYci PHK gocaimxyBaHUX KJIITUH MiTATH
Ha CkebLi CIeniaJbHUMU CUTHAJBHUMU MOJIEKYJIAaMH,
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Monekyna 6apBHuKa
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PHK i3 3pa3ka
JIHK-30HaM KOMI‘IJ.'IeMeHTapHa
B3aemogifa 30Hay 3 PHK
Man. 28.5. Pesynbrat metogy AHK-
MiKpoUYiny — BUABNEHO KOMMNEKCH
Man. 28.4. Bzaemogia 30Hay i monekynu PHK Ha mikpouuni PHK i IHK-30HgOiB

K1 3a0e31meuyoTh iXHe 3a0apBIeHH. SIKIO JOCTiAKyBaHi KIITUHY 3pYii-
HYBaTH i BUJIUTH OTPUMAHUII PO3UMH HA IIOBEPXHIO IjIaTu, To Bci PHK
OyayTh B3a€EMOMisATH i3 30HAAMHU, 1110 iM BigmoBimaioTh (Maui. 28.4). Ilicaa
IPOMUBKHY IIJIaTH, KOJIU BCi 3aiiBi MoJieKyau OyAyTh BUAajIeHi, JlasepHUMI
IeTeKTOp JIeTKO 3HalJe CUTHAJILHI MOJEKYJIU, 110 IPUKPIIJIeHi 70 MoJie-
kya PHE, aki suenuaucs i3 soHmaMu BiAmoBiZHUX TeHiB, i MokHa Oyne
BUBHAYUTHU, AKi reHU B KJiTmHaxX mpaioBanau (Maua. 28.5).

Taka TeXHOJIOTisA HO3BOJIAE, HAIPUKJIAJA, BCTAHOBUTHU, AKi reHU B pa-
KOBill KJiTHMHI mpaIiomTh, a AKi Hi, MOpiBHAHO 3i 310pOBOIO, ab0 AKi
caMe I'eHU «BUMHUKAaIOThCA» (IIepecTaloTh IpaIioBaTh) abo 3MiHIOIOTH CBOIO
aKTUBHICTH y pas3i IIeBHOT'O CIIaJKOBOTO 3aXBOPIOBAHHA.

OFH)Ke, menep Bu 3Haeme

1. AKi MOIEeRYyIAPHO-TEHETUYHI METOIV BUKOPUCTOBYIOTH Hif
vyac BUBUEHHs crmagkoBocTi gioguuu? 2. Illo Take ceKBeHyBaH-
Ha [[HK? 3. dk spificHIOIOTH moJiMepasHy JaHI[IOTOBY peak-
miro? 4. Hasimo norpi6Hi remetruuyni mapkepu? 5*. Criaamith
CHUCOK 000B’sIBKOBUX KOMIIOHEHTIB PO3UUHY, B AKOMY MOKHA 3MiHCHUTH
moJIiMepasHy JIAHIIOTOBY pPeaKIliio.

3anumanns ma 3abganHsi

6. Ha KOHKpeTHMX NPUKJIALAX IOACHITH, AK METOAU MOJEKYJIAPHOL
TeHeTUKY MOKHA BUKOPHMCTATH B CYAOBifl mMemunuHui. 7*. 3anpomoHyiTe
cmoci6 Bukopuctanusa Mmerony [THK-Mikpouin a1 mopiBHAHHSA aKTUBHOCTL
poboTH OLHOTrO reHa B JBOX PiBHMX TKAHWHAX.
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Man. 29.1. Bzaemopgia JHK 3 Hykneocomamu
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TEMA 3

Opragisamisa cragKoBOro Mmarepiauay
€YKaploTUYHOl KJITUHH

lllo make 2eH? llJo make 2eHOM? fAKi op2aHi3mu 8io-
HOCAMb 00 NPOKAPIOMUYHUX, d AKi — 00 eykapiomu4Hux?
Y AKkux cmpykmypax KaimuH po3mawosaHuli cnaokosuli
mamepian 8 eykapiomig? Aky 6yoosy mae 2eH? AKi ¢pyHKUil
BUKOHYIOMb CMPYKMYypu 2eHd — NpoMomop i mepmiHamop?

OcodaubPocmi zeHomih eyxapiomiB. gge/oHuC{ 2eHoM

l'enomMu eykapioTiB mominsgioTheA Ha ABI BeJUKi YacTUHU — sSO0EpHY
i nosasdepny. OcHOBHA YacTWHA TeHiB €yKapioTiB 30cepesKeHa y aaepHii
yacTUHiI reHomy. SIlmepHa yacTuHA — Ile TeHU, II0 PO3TAIIIOBaHiI B XpO-
MocoMax sapa KJIITUHU.

XpoMocOMHU € CKJIATHUMUH KOMILJIEKCAMU, IO CKJIANAIOThCA 3 JIIHil-
Hoi Mosexkyau IITHK i Beamkoi KinbKocTi cmemianbHuX O0iNKiB zicmoHia.
IIi Ginku MO3BOJAIOTH AY’Ke KOMIIAKTHO poamimryBatu mosexkyay ITHEK.
BoHu yTBOPIOIOTH HYKJIEOCOMY — KPYIJIi CTPYKTYPHU, HABKOJIO AKUX 00ep-
raerbea HUTKA [JTHK (man. 29.1). Kpim Toro, BOHM BifirpaimoTh BaKJIUBY
posib y peryJaiii po6oTu reis.

XapakTepHOIO pPHCOI0 eyKapioTis
€ Te, 1o Oispmia vactura JHK B ixHiX
TeHOMaX € HEeKOAYIOUWMU AiIAHKaMU,
TOOTO MiMAHKAMH’, AKiI He MicTATL mpa-
moounx redis. Crnouarky Tarky JJHK ma-
3BaJIM CMITTEBOIO, 00 AyMaJiu, III0 BOHA
HemmoTpiOHa opramismy. AJse moTiM Bu-
ABUJIOCS, IO BOHA MOMKe Bimirpasartu
BaYKJIMBY POJIb yV peryJsaiii poboru re-
HOMY ¥ eBOJIIOIiMHUX mporecax. IIpore,
ocraTouHo poab mux minguok [HK e
He 3’sCOBaHO.

IIle oxHiero XapaKTEPHOIO PUCOIO Te-
HOMIB eyKapioTMUHUX OpraHisMiB € Ha-
ABHICTh HOBIUX IiJITHOK IIOBTOPIOBAHUX
HYKJIEOTUIHUX TOCJiJOBHOCTEN pPisHOI
IOBKUHU. IxHI (QYHKII me Hegocrar-
HBO BUBYEHI.



CnagKoBicmb i minauBicmp

ﬂoaaﬂgePHua 2eHom eyKapiomiB

IlozasmepHa wacTuHA TeHOMY — Ile T'e€HU, II[0 PO3TAIIOBaHi B ILjIac-
Tuaax i mitoxouapiax (mana. 29.2). Moaerkyna JJTHK mux opranen mae
dopmy Kiabild, BOHA He HOB’sA3aHa 3 Oiakamu (He MicTUTh TicTOHIB), i 3a
CBO€IO OYIOBOIO Iy:Ke cX0ika Ha OaxTepiaabHy xpoMocomy. OmHa MiTOXOH-
Ipia abo miacTuaa MOMKe MICTHUTH IO KijbKa Komii 1iei momexkyau [THE.
Heaxi eykapioTn (HanmpukJaaz, APiMKAMKi) TAKOXK MOMKYTH MaTH y CBOIX
KJiTnHAX miasMigu (MasieHbKi KigbieBi monerkynaum [THE).

Moaexkyau IHK maactug i miToxoHapiii Maiiyke He MiCTATHL HEKOIY-
OUMX OiJIAHOK. ¥ HHUX 30CepelKeHi IeHM, AKi NPOAYKYIOTh PEUOBUHU,
10 HeoOXimHi masa QyHKI[IOHyBaHHSA mux opraHea (maJua. 29.3).

Aue He BCi reHU, TPOAYKTU AKUX 0ePyTh ydacTb y PoOOOTI MiTOXOH-
Ipi#t i mimactun, posmimneHi y mosasaepHoMy reHomi. Tak, miToxoHApii
JIOAVHU MiCTATH Behoro 37 reHis, aje O0ijibIlla YyacTHHA I'eHiB, HEOOXimHMX
I POOOTH MIiTOXOHAPiA, MICTUTBCA y ANEPHIA YacTUHI TeHOMY.

Y reHomax eyKapioTiB TPaILIAOTHCI MOOITBHI IreHeTUUYHI eleMeHTu
(Mo00inbHI TeHu), AKiI 3gaTHI mepemiimarucsa BcepeauHi remomy. Ili rerm
He € CTPYKTYPHUMHU a00 PeryJATOPHUMU i IX YacTo posIriaAmalTh fAK
BHYTPIIITHBOTEHOMHUX TapPa3uTiB.

Poami/o 2eHomy eyKapiomiB

Posmip reHomy opranisamMy BmM3HAUaETHCA 3arajbHOIO0 KiJIbKiCTIO map
mykjaeorunis [IHK, aki BxomaTs mo iioro ckJjaany. HalimeHInmui posmip
reHomMy y Bipycis. BiH mMoxe OyTHM MEHIINM, Hi3K 2 THCAYL IIap HYKJe-
oTUAiB. ¥ OiJbII CKJIAaAHUX OpraHisdmiB i reHom Oinbpmumii. Hampuwmaan,
y 6akTepii KMITKOBOI mMajawmukm HYKJeOTUAHUX nap — 4,6 MiH.

[l — Hekopytoua AinAHKa,
a60 KOHTPOSIbHUI

perioH
— [leHn, wo KogyTb

TPHK
— reHm O KoAyloTb

Man. 29.2. Micue po3TallyBaHHA MITOXOHAPI- Man. 29.3. Po3TaluyBaHHA reHiB i HEKOAYUNX
a/lbHOrO reHOMy B MITOXOHAPIT AiNAHOK B reHOMi MIiTOXOHAPIT
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TEMA 3

KBiTKOBI pocnvHu

CcaBui

PenTunii

MTaxm

Amibii

Prbu

lonkowkipi

Komaxn

KinbuacTi yepsn
BogopocTi 1 rpmbun

Bipycu i1 6akTepii | _ Po3mip reHomy

166 1(;7 168 169 1610 10" B Mapax OCHOB

Man. 29.4. Po3mip reHOMiB pi3HKX rpyn opraHiamis

Ane maibinpmuMu € reHOMH eyKapioTiB (mana. 29.4). Tak, poamip
reHomy y apiskmskis — 12,1 mun, y myxu aposodinmu — 175 muH, a
y JoguHu — 3,2 MJPA map HyKJeoTtuniB. Ha 30imbIineHHA IXHBOTO
pPo3Mipy BHOJIMBA€E TaKOYX HAABHICTHP BEJIMKOI KiJIBKOCTI HEKOIYIOUMX
OiJTSTHOK.

Yucsio TeHiB y TeHOMax Pi3HUX OPraHi3MiB TeXK € Pis3HOIO:

+ y HaumpocTimmux BipyciB — 2-3,

-y OakTepiii — Juille KiJgbKa THUCAY.

EykapioTu mMaroTh HaiOiJbINy KiJIbKicTh IeHiB:

«y TomoJyii — 73 THmcAui,

-y mIoBKompAga — 14 Tucau,

-y qioguuau — moHazn 20 Twmcau.

Yucao reHiB y remomax 6araThbox eyKapioTiB morJa 30iJbIIyBaTHCS
3a paxyHOK IIOJIiILIOimisarrii, 3a SAKOI YHMCJIO XPOMOCOM 30iJIbIIYETHCS
Yy KpPaTHY KiJbKiCcTh pasiB 3a paxyHOK iX IOABOEHHS.

lenu eykapiomib

T'enu eykapioTiB MmaroTh cKJagHY OymoBy. Hatikpariie 11:0 0yg0oBYy OIIHU-
cye eK30HHO-iHTpoHHAa MoAeab (MaJu. 29.5). 'eru eykapioTiB momineni ma
HeBHI MiTAHKH, cepel SKUX € IIPOMOTOP i TepMiHATOp Ta 3asBUUYALL —
KiTbKa eK30HiB Ta iHTPOHIiB.

PerynatopHa
nocnifoBHIcTb 1

PerynatopHa

MpomoTo . .
P P nocnifoBHicTb 2

Ek30H 1 IHTpOH 1 EK30H 2 IHTpOH 2 Ek3oH 3 = TepmiHaTop

Man. 29.5. bygoBa eykapioTM4HOro reHa
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CnagKoBicmb i minauBicmp

IaTpoHM — Ile TOCJIiZOBHOCTI HYKJEOTUIIB, AKi He MicTATH iH(DOP-
MaIrii, HeoOXifHOI AJd CHHTEe3y MPOAYKTY reHa (ToOOTO MOJeKyau OiJKa
abo PHK), a ek3onu — ginmauru [JTHK, mo mictars taxky imdopmariro.

B eykapioriB mmig yac peasrizamii cmagkoBoi iH(opmarllii mepIroo cuH-
TesyeThbcsa moaekyaa PHE, aka micturh Komii Beix AiisHOK — i eK30HiB,
i iaTpoHiB. A miciia mboOro BifOyBaeThCcs Ipoliec ii mo3piBaHHSA, y XOmi
AKOro iHTpoHHI minauku BumandmoTbea 3 PHK.

BaximBoo0 4aCTHMHOIO €YKapiOTUUYHUX TeHIiB € PeryaaTopHi TiJAHKH,
3a JIOTIOMOTOI0 AKHWX KJIITHUHA MOKe IPUCKOPIOBATH ab0 yIOBiJIbHIOBATH
cuHTe3 reHa. Taka OymoBa O3BOJIAE€ €YKAPiOTMUYHUM OpTraHisMam 3[iii-
CHIOBATH My:Ke TOHKY PeryJIAIlil0 po0oTH cBOiX reHiB. inaHku, 1o mpu-
CKOPIOIOTH PO0OOTY reHa, HA3MBAIOTh €eHXaHCepaMHu, a YIOBLILHIOIOTH abo
MPUNUHSIOTh — CalJieHcepaMH.

ﬂ KinbKicTb iHTPOHIB B OOHOMY reHi MOXe KONMBaTUCA Bi HyNnA A0 KiNbKOX AecAT-
KiB. A JOBXMHaA OKpemux iHTPOHIB — Bif KiNbKOX Map AO AeKiNbKOX TUCAY nap
HYKNeoTuaiB.

Y iHdy3opii Oxytricha trifallax uncno xpomocom ctaHoBUTHL Npubnn3Ho 16 000. Ane
PO3Mip LMX XPOMOCOM Aiy>e ManeHbKuU. Y BENUKOMyY AApi i KNiITMHW (MaKpOHyKIe-
yci) po3milieHo npmbansHo 2000 Konii reHomy. TakMM YMHOM, 3arafibHa KinbKicTb
XPOMOCOM Yy MaKpPOHYKJIeyCi CTaHOBUTb KiflbKa MifbOHIB. 3aranibHa KifibKiCTb reHis
y reHoMi Lboro Buay CTaHoBWTb NpubnusHo 18 000. Tomy GinblicTb XpOMOCOM
MIiCTATb TiNIbKW OfVH TeH, a Halbinblia KinbKicTb reHiB B OAHI Xpomocomi — 8.
Y 3BUYAHOI iHOYy30pii-Tydenbkn (Paramecium) B sppi MicTUTbCA NPUOGNN3HO
200 xpomocom.

Omxe, menep Bu 3Haeme

1. dki ocoGsmBOCTI MawThL TeHOMH eyKapioTiB? 2. ¥ AKUX
ONUHUIIAX BUBHAUAETHCA pos3Mip remomy? 3. CKiTbKM TeHiB
MOJKe MicTuTHuCcAa B reHoMi? 4. AAKi giIAHKY BXOOATEH 4O CKJIA-
oy rexiB eykapioris? 5. Illo Take iHTpoHU ¥ ek3onu? 6* ki
HacCJHiAKY s pobOTH TeHa MOKe COPUUYMHUTH BTpaTa OSHOTO 3 eK30HiB
YHaCJIZOK MyTarii?

BGHUMCIHHFI mdad 3CIBgCIHHFI

7. Yomy momkomxkenaa JIHK ma minanii iHTpoHY He BIJIMBae Ha
pobory rema? 8% IHKOJM B eyKapioTiB IJISXOM 3BOPOTHOI TPaHCKPUII-
il yTBOPIOIOTHCA TaK 3BaHI IICEeBIOT€HU, SAKi 3a3BMUYall He IIPAIIOIOTH.
Bouu BuHUMKaioTh, Kosiu Ha Martpuili 3pinoi PHK (axa mictuThk Tinbkm
ex30HHl minauku) cuaresyerbesa [ITHK, ska moTiM BOyZOBYETHCS B I€HOM.
Yy MOKJIMBA CUTyallis, KOJU TaKi IICEBIOTeHU 3MOMKYTh IPAIIOBATU SIK
3BUUalHi reHu?
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TEMA 3

I'eHu cTpyKTYpHI Ta peryjaaToOpHi.
Perynsailis akTUBHOCTI I'eHiB

Ak sidbysaemobca peanizayis cnadkosoi iHopmayii

“‘RQ 8 eykapiomis? llJo make mpaHckpunuyia i mpaHcaayia? Ak
::: » o | giobysaemobca 0o3pieaHHa PHK? llJo make cnnaticuHe i Oe
’ .Q?'“‘r { 8iH 8i0bysaemsca? AKi GiKU € CKAAOHUMU?
a‘.\-‘&
Foh

CmpyxmypHi U peayAsimopHi 2eHu

3a QYHKIiSMM TeHM KUBUX OPraHi3sMiB MOKHA IONIIUTKU Ha IBi
BeJIUKI TPynu: CTPYKTYPHI i perynaAaTopHi. CTPYKTypHI reHH MicTATH
indopmairiro npo 6yaoBy moJierkys 0inkiB Ta PHK, aKi BXogaTh 40 cKJa-
Iy opraHes abo muToILIasMu KJIiTuH. Bararo aki i3 mux 6inakiB i PHE
0epyTh yUacTb B YTBOPEHHI CTPYKTYP KJIITUHU, IO i1 JaJI0 Ha3BY IILOMY
Tuny rexis. Io miei rpynu BXOOATH TaKOK reHU (pepMEHTiB Ta PeYOBUH,
AKi KJIiTWHaA BUAiJAE y HABKOJUIIHE cepenoBUIle (HaIpuUKJIad, caus abo
peYoOBHHU HEKTapy).

Peryaaropri remu Texx MicTATh iH(QOpMAIiI0 PO CTPYKTYPYy MO-
neryn 6inkiB abo PHK. Ajse ixHe saBmaHHA — peryJmBaTé pPoOOTY
CTPYKTYPHUX I'eHiB. BOHM MOXYTH II IPUCKOPUTH UM BIOBiJIbHUTH. AGO
1 30BCiM NPUNUHUTHU CUHTE3 IPOAYKTY T'eHa, AKUU KJITHHI Ha IIeBHUU
yac He moTpibern. Ili reHm MOKYTH qiATM HaA PiI3HUX eTamax CUHTE3Y
MPOAYKTiB reHiB. BoHM 37aTHI BIiMBaTH AK Ha CUHTE3 a0o MO3piBaHHA
PHK, Tax i ma cuHTe3 OiJKa.

Habiwo nompidHa peayasiuis podomu 2eHibP?

VY renomi eykKapioTiB MicTHUTBhCA KiJIbKa THCAY T'eHiB, ajie IJId JKUT-
TENIANBHOCTI W BUKOHAHHA CBOIX (DYHKII KOMXKHIA oKpeMmill KJiTmHI
moTpidHo Habararo meniie rexHiB. Tak, y ccaBI[iB HEepBOBi# KJITHHI 30-
poBoro HepBa He Tpeba BUPOOJATH (PePMEHTH CJANHMN abdo cTaTeBi ropmo-
HU. A KiaiTuHi M’A3iB He moTpiOHUIl cuHTe3 remoryodiny. Tomy OinbIia
YacTHHA TeHiB y KJITHMHAX € HeaKTHUBHOIO, «BUMKHEHOIO».

Aune i Ti reHu, AKi OIpaIiooOTh He 3aBXK/AM, IIOBUHHI IpaIioBaT OqHA-
KOBO iHTeHCHBHO. fIKIIO € moTpeda y BUPOOJIeHHI TpaBHUX (PePMEHTIB, TO
TeHU, AKi iX BUPOOJISAIOTE, IIPAIIOIOTh AKTUBHO. A Koau morpeba MUHAE,
iHTEeHCUBHICTH 1XHBOI POOOTHU Cjaify 3MeHITYyBaTH. TaKMM YMHOM KJITHHUA
eKOHOMJIATHL Pecypcu OpraHismy.



CnagKoBicmb i minauBicmp

XapaKTepHOIO 0CO0JMBIiCTIO eyKapio-
TiB € Te, 110 KiJbKiCTh I'eHiB Yy HUX MeH-
ma (gacTo HabaraTo MeHINAa), HiXK Kijab-
KicTh OinKiB, AKi cHHTE3yIOThCA B iXHIX
KiaiTuHax. Ile cTaso MOMKJIUBUM 3aBIAKU
TOMY, IO 3 OJHOTO T'eHa OpPTraHi3M Mo:Ke
OTpUMYyBaTHU KiabKa (PYHKIIOHAIBHUX ' MpowuecuHr
MPOAYKTiB (MOJeKyJ OinKiB).

Came naJyisi BUpPIiIIeHHS IepejgiueHmx
npobJyeM i moTpiOdHI MexaHisMu peryaamii
peanisarii cmagkoBoi inopmarrii. I eyka-
pioTu 3iliCHIOIOTHL TaKy PEryJaAIiio Hal-
3BUYAHO e()eKTUBHO.

TpaHcnayia
')"Fﬂﬁ&o ! 1“»179\.’3

& I popyKT

EKCHPeCiFl 2eHib

YHacaimoxk mii peryiAToOpHUX Mexa-
Hi3MiB 3MiHIOETBCA eKcipecis rexnis. Eke-
mnmpecia re’iB — Iie mpoIiec, IIiJ Yac AKOTr0 cIlafKoBa iH(GopMaIllis meBHOro
reHa BUKOPUCTOBYETHCA MIJIsI CHHTE3y MOro MPOAYyKTY (MoJeKyau 6inka abo
PHEK) (maxn. 30.1). fIkiio exkcupecia 30iibIIyeThcA — IPOAYKTY CUHTE3Y-
€TbCs 0ibIlle, a AKII0 3MEHIITYEThCA — HPOAYKTY CUHTE3YEThCSA MEHIIIe.

Excmopecias mo:xe 3MiHIOBaTHCA AK HaAmpAMy (IIJISAXOM Oil peryJisd-
TOPHUX TEeHiB) TaK i omocepenkoBaHo (AK mobiuuHmii edeKT mii iHIITIOrO
reHa, HaNpPUKJIAZL, 34 YMOBU HEIOCTATHBOTO CHUHTE3y PEUYOBUHU, SKA €
cyb6cTpaToM AJs po6OTH (DEePMEHTY).

Peayrsyis akmubrocmi zenib

VY riiTmHax perysArnia peasisarii remeTuuHol iH(opmarii MmoxKe Bin-
OyBaTHcs 3a [OOIIOMOIOI0 KiJbKOX MexaHismiB. Bouu fAiloTh Ha pisHHX
piBHSX peaJisarii crmagkoBoi iH(opmarrii:

+ Ha PiBHiI XpoMaTwWHY,

* i Jyac TpacKpmmIii,

- mig gyac gospiBaHHa Ta Tpamcmopty PHE,

* i Jyac TpaHCaAIii,

* ITicJIsI 3aBepPIIeHHSA TPaHCHAAMNil (mocT-TpaHcaAamiina MogudikaIis).

Peaynsiyisi na pibHi xpomamuny

Ieit Tunm peryaamnii Moske 3AilicHIOBaTHCA ABOMAa crmocobamMm —
cTpyKTypHUM i xXimiunwmm (marn. 30.2). CrpykrypHa peryaaumis 37iii-
CHIOETHCA 34 PAaXYHOK MaKyBaHHA neBHux aisaHok [JTHK 3a momomororo
O0inKiB TAKMM YMHOM, 1100 i3 HMX He MOXKHA OyJ0 3YUTATH CIATKOBY

Lntonna3sma

Man. 30.1. EKcnpecisa reHis y eykapioTis
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TEMA 3

leTepoxpomaTtuiH EyxpomatuH
[OHK goctynHa, OHK HepocTynHa
reH akTMBHUN reH HeaKTBHUN
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EnireHeTnuHWIA dpakTOp XBIicT rictoHa MeTunosa rpyna
Man. 30.2. Perynsuia po60TW reHiB Ha PiBHI XpPOMaTUHY

irdopmarniro. Tak, Ha XxpoMocoMaxX PO3PiIBHAIOTH 2eMepPoOXPOMAMUHOBI
(minpHO ymakoBaHi) Ta eyxpomamurogi (He MIIIBHO yHmaKOBaHi) mi-
naaku. Ha eyxpoMaTHHOBUX [OiJIAHKAX TPAHCKPUIIIiA MOXKJINUBA, a Ha
reTepOXpPOMATUHOBUX — Hi.

Ximiuna peryaamia BinOyBaeTbca 3a pPaXyHOK MOOu@ikauii messkux
HyKkaeomudie B naumioxkkax [JHK. fIKITo 1o HUX IPUETHYETHCA METUIb-
Huii pagukan (CH,), To suntyBanHs imdopmanii 3 takoi minankm [THK
CTae HEMOYKJIUBUM.

IIle ogauM cmocoboM XimMiuHOI peryindrii € auemusio8arHHs OiIKiB-
ricToHiB, HaBKOJO AKMX HamoTyoThca HUTKU [[HK B xpomocomax. Ha-
SABHICTh Y HUX IOJATKOBOI alleTUJIBHOI TPYIU TAKOK POOUTH HEMOIKJIUBUM
3UNTyBaHHA iH(MOpMAaIlil 3 IiTAHKHA.

Peey/\ﬂqiﬂ Ha /oiBHi mpancxpunqii‘

Ilig wac TpaHCKpUIIil perynasdrmis poboTu reHa BimOyBaeTbcs BHA-
CIiMOK B3ae€MOAil HMPOAYKTIB PeryJsaTOPHUX TeHiB (3a3Buuail 0igKiB) 3
IIEBHUMH CTPYKTypaM{ TeHiB: IIPOMOTOPOM ab0 PeryaATOPHUMMU IiJIsTH-
kamu. Ile mos3Bosisie 3MiHIOBATH IIBUAKICTH POOOTH T'eHiB ab0 «BMUKATH»
YU «BHMUKATU» 1X.

Peaynsiyisi nig yac goapibarhs PHK ma mpaHcAsIyii

Sk Bu 3HaeTe, B eyKapioTiB micasa TpaHcKpuHIii BinbyBaeTbcAa npo-
uecune (mospiBamus PHEK). Bim BimOyBaeThcsa B SAApi KJIITHHU, KOJU
BUIAJIAIOTHCSA IHTPOHM, a €K30HM KOMOIHYyOThCA i 3’€IHYIOTHCA OAUH
3 ogauM. Ilix vyac mpoilecuHTy BifmOyBalOTHCS IIPOIECH CILIAKMCUHTY (BU-
pisaHHsa iHTPOHIB) Ta momaBaHHA M0 MoYaTKy i KiHnma mosexkyau PHEK
MEeBHUX CTPYKTYP.



CnagKoBicmb i minauBicmp

s GinbImocTi TeHIB € MOMKJIUBUM

albmepHAmuUBHUl CNJAAUCUHZ — OTpU- =
MaHHA KIiJIBKOX MOMKJIMWBUX BapiaHTiB -\
PHEK i3 cumTesoBaHol B XO/i TpaHCKPUII- -

>

il MOJIeKYJIN.

Perynamia mixm uwac Tpamcasiii Big-
OyBaeThbCA MepeBasKHO Ha eTaimi imimiarii.
B meit momeHT pidHiI (paKTOPU MOKYTH
npueguaysatucsa go MPHEK i 6soxysatu L
cuHTe3 0iTKOBOI MoJeKyau abo, HaBIIaKM,
posmounHaTH Horo.

N

Man. 30.3. BapiaHtn yTBOpeHHA

pi3HMX 6inKiB 3 oaHiel Monekynu
. BHACNifoK poboTn Ginka-wanepoHa

”OCM-MPCJHCKPUHL{IUHCI

peey/\ﬂqiﬂ
3asBuuaii e mpoliiec BimOyBaeThCA Y BUTIALL ITOCT-TPAHCKPUNITiHOL
moxaubikaiii. ITocm-mpaucasauiiina moduirkayisa — 1e 3MiHa 6iTKoBOI

MOJIEKYJIH TicJisa i yTBopeHHs B mporeci Tpancaanii. Ii spificHiooTs crerri-
anbHi 6inxu. Hanpukian, 6iniku-waneponu GopMyIOTh IIPOCTOPOBY OYyI0BY
O0inka, Mmogu(dikyUYu HOT0 BTOPUHHY W TPEeTUHHY CTPYKTypu (Mas. 30.3).
Iamri GiIKM MOXKYTH JOZaBATH OO MOJEKYJIHN CKJIATHUX OiIKiB HeOiIKOBY
vyacTUHY (HAOpUKJIAL, TeM y MOJIEKYJi reMorao0imy).

< TeHu eykapioTis, AKi HEOOXigHI ANA NiATPUMAHHA OCHOBHUX XUTTEBUX OYHKL N
i i AKi aKTMBHO NpaLoloTb NPAKTUUYHO B YCiX KAITUHAX OpraHiamy, oTpuMmanu cne-
LianbHy Ha3By — «reHn AOMALUHbOro rocnogapcTea». Lle reHn, AKki cmHTe3syloTb
npoayKTn, NoTpibHI ana BiATBOpPEHHA Ta peanisauii cnagkoBoi iHbopmalii, 34ii-
CHEHHA OCHOBHMX MeTaboniYHMX MPOLECiB Ta XKUTTEBOTO LMKNY KAITUHN.

Omoxe, menep Pu 3Haeme

1. Illo Take CTPYKTYypHi ¥ peryaaropHi reau? 2. Hagimmo mo-
TpibHO peryJoBatu pobory reHiB? 3. Ha axkux piBHax Bin-
OyBaeTbCA peryidiis poboru reHiB eykapiori? 4*. Hasimmo
B eyKapioTiB cTiibKU PiBHIB peryisAilii po6oTu reHin?

LY A
e

3anumanks ma 3abgaHHsi

5. YKaXiTh 3aXBOPIOBaHHA, IKi BUHUKAIOTh BHACJIJOK TOPYIIEHHA
pob6oru GinkiB-mameporiB. 6*. I[ia 6araTbox aHTMOIOTUKIB mOOymOBaHa
Ha IXHBOMY BIIJIMBiI Ha peryJdAIil0 poboTu reHiB y O6axTepiii. Homy mig
Yyac BYKMBAHHA JIOAUHOIO BOHU He BIJIMBAIOTH HA PETyJAIil0 poboTH ii
reuis?
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TEMA 3

XpOMOCOMHI/II/I aHaJIi3

3 l IToraTTa mpo KapioTun. XpOMOCOMM.

"\ f‘

Je pozmawosaHi xpomocomu? AKi KAimuHuU HA3usa-
Ioms cmamegumu, a AKIi — comamuyHuUmMu? Yu pisHumecsa
KiZIbKiCmMb XpOMOCOM y Cmamesux i COMamuyHUX KJimuHax?

XPOMOCOMHC[ meopiﬁ cnagKoBocmi
XpoMOCOMHA Teopisa CIIagKOBOCTi OyJa 3aIIPONIOHOBAHA Maiixke Bigpasy

micisa mepeBinkpurTa 3akomiB I'. Mengensa. Ii sanpomornysamu T. Bosepi
ta B. Carron (1902-1903 p.). Ane cBiii cyuacHuii BUIJISA BOHA OTPU-
MaJia fgelo IrisHiime saBgaku poboram T. X. Moprana Ta #oro KoJer.
ITla Teopia mosBosimiia 30cepeuTH yBary BUEHWX HA AAPI KJIITUHU AK
micmi 30epiramHsa cmaakoBoi iH(opMmarllii i Ha xpoMocoMax AK HaA HOCIAX
miei imopmarrii.

OCHOBHIi IIOJIOKEHHS XPOMOCOMHOI Teopii crmagKoBOCTi:
« 'enn micTaThea B xpomocoMmax. Ko:kHa mapa XpoMOCOM € TPYHOIO

3uenyieHHA reHiB. KiJgbKicTh Ipyn 3uemyieHHA MOPiBHIOE TamlJIOiTHOMY
YUCIY XPOMOCOM.

« 'ern poaTamioBaHi B XpoMocoMi JiHifiHO.
« Misx rOMOJIOTIYHUMH XPOMOCOMAaMM! MOYKYTb Bi0yBaTUCS KPOCUH-

roBepu (0OMiH AiMTAHKAMU Mi’K HECECTPUHCKUMHU XPOMATHULAMU T'OMOJIO-
TiYHUX XPOMOCOM).

« HacToTa KPOCUHIOBEPY MPSAMO IIPOIOPIiiiHA BifcTaHi MiK reHaMm.

Koporwe Xpomocomu
nneve KoxxHa 3 XpOMOCOM € [OBTOI0 MOJIEKYJIOIO
IOHK, saxa yTBOpOE€ CKJAAHUI KOMILIEKC i3
LenTpo- [__ O6inkamu zicmoHamu. Binblry dyacTWHY CBOTO
mepa XpomaTnau icuyBaHHA XpoMocoMH nmepebyBaOTh Y HEKOH-
IeHCOBAHOMY CTaHiI ¥ MAalOTh BUTJISAL TOHKUX
HUTOK. Jluine mig yac KJIITMHHOTO IOAiJTy BOHU
Hosre TeromMepV  gOHZEHCYIOTHCA H YTBOPIOIOTH YiTKO OKpeECJeHi
rnede ) XPOMOCOMH.
L Ilig yac mominy KJiTwHu Maii:Ke BCi XpoMo-
Man. 31.1. ByngoBa Xpomocomu comMu MaoTh X-moAiouy popmy (maa. 31.1). Taka
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CnagKoBicmb i minauBicmp

dopma 3ymMoOBJIeHa THUM, IO B Ilell MO- B @ s - _ _

MEHT KOKHaA 3 XPOMOCOM CKJIAJA€ThCS y X V X Y

3 TBOX OJHAKOBUX HUTOK (xpomamud),

aki 3’emmaHi MixK coboro B omHil mi- .' " i " 'l

JISTHITi, 1110 Ha3WBAETHCA UEHMPOMepPoio, i 2 : LS W

a YaCTUHU XPOMATHJ Bij Iiel ainaHKu VVUvuwey (L)

no ixHix KiHNiB — naewamu. Kinmesi 8 4% 8R 0N ) | vonosivi

IiTAHKY IIJIeYeld XPOMOCOM Ha3WBAIOTh g A gT adttom LAY

meJiomepamu. v Y .- o nn
3a JOBXKUHOIO IJIEYi MOXKYTH OyTH TSI SKiHoui

nIpubJIM3HO OJHAKOBUMU ab0 Pi3HUMMU. " o7 B W

V TakoMy BUIAIKy PO3PiSHAITH JOBTE XXX vy x5 Cramesi

74 Kopo'r}.ce l'IJIeT-Ie. XpOMOC.OMI./I. |67 B 92 22 [XPOMOCOMV'
Y OinbmiocTi eykapioTiB KoKHa

3 XpPOMOCOM Ma€ MapHy I 20M0J02i4- AyTocomm

HY Xpomocomy. I'omosioriuni XpomMoco-  Man. 31.2. lgiorpama KapioTuny

MU AyOJIOIOTh OOHA OLHY. ¥ KOMKHIN  nioavHn (ayTocomy npeAcTaBneHi

i3 XpoMocoM Takoi mapu OZHAKOBi mi-  OAHIEI XPOMOCOMOIO 3 KOXHOI napw)

JSHKUA € OJHAKOBUMU TeHaAMU.

Kapiomun

CyKyIHICTh yCiX XPOMOCOM KJITMHU YTBOPIOE Ii XPOMOCOMHUI Ha-
60ip. CykymHicTh 03HaK IIbOTO HabOOpy (KinbKicTb i opma xpomocom,
posTallyBaHHsS IIEHTPOMEP TOII0), AKA JO3BOJIAE HOro imeHTU(diKyBaTH,
HasWBaOTL Kapiotumom. KapioTun mo:kHA 300pasuTu y BUTIAALL CXe-
MU — igiorpamu (Kapiorpamm), Ha SKiii XpOMOCOMU PO3TAIIIOBAaHI y IIO-
PAAKY 3MeHIIIeHHsS JoB:xKuHN. KapioTun € oguuM i3 Kpurepiis Bugy, AKui
IO3BOJISIE BU3HAUUTU HAJEMKHICTH OO HBOTO ocobmH. KapioTunm sogumHn
mictuTh 22 mapu aytocom (mas. 31.2) i nBi crareBi xpomocommu (XX
y &imok i XY y 4oJsioBiKiB).

CmamebPi ma HecmamePi xpomocomu

CraTeBi XpoMOCOMHU MOMKYTH OyTH omHOTO ab0 ABOX THUIIIB. SIKIIIO
y IEeBHOTO BUY CTATEBi XPOMOCOMW OJHOTO THUIY, TO CTATh OCOOMHU BU-
3HAYAETHCA TUM, CKiJIBKM CTATEBUX XPOMOCOM MiCTHUTBHCS B i XpOMOCOM-
HOMY Habopi — omgHa um ABi. SIKIMO cTaTeBi XpOMOCOMHU ABOX THUIIIB, TO
OIHA CTAaTh MAa€ ABi OMHAKOBi cTaTeBi XxpoMocoMu (zomozamemHa cmamsu),
a apyra — naBi pisHi (cemepozamemna cmambo).

Hanpukaazn, y 1ioqmamT i JBOKPUINX KOMAaX T'OMOTaMeTHOIO € JKiHoua
crath (ii mpeacTaBHUKKM MaioOTh Mo ABi X-xpomocomu, reHotun — XX),
a rereporamMeTHO0 — uYoJioBiua (il mpeacTaBHMKM MalOTh OOHY X- i omHY
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Y-xpomocomu, reHorun — XY). Y OGigbimocTti mTaxiB i MerenmkiB, Ha-
BIIaK1, 'OMOraMETHOIO CTATTIO € uoJioBiua (ii mpeacTaBHMKMN MAIOTh IIO
IBi OmMHAKOBI XpPOMOCOMM, ajie IMO3HAYAIOTHCA BOHU B:Ke iHIIOIO JIATHH-
CbKOIO JIiTepoio — Z, reHotTun — ZZ), a reTeporaMeTHOI0 — KiHoua
(remorunn — ZW).

ﬂAo)’gHicrnb Hadopib xpomocom

VY GisbIIoCcTi KJIITUH eyKapiOTMYHUX OpPraHi3MiB yci xpomMocoMu Ha-
SABHI y BUIJIAAI TOMOJIOTiUHMX map. A OT y cTaTeBWUX KJIITHMHAX, AKi 1mi
OpraHiaMu yTBOPIOIOTH, XPOMOCOMH ITPEICTABJICH] JIUIIIe B OJHOMY €K3eMII-
asapi, 6e3 cBoel romoJioriunoi mapu. Taxkuii Habip XpoMOCOM HABUBAETH-
csa ramroigHuM. XPOMOCOMHNIII HAOip COMATMUYHUX KJITHUH Ha3WBAETHCS
mumnoigauM. Ile moB’sA3aHO 3 0COGJIMBOCTAMU CTATEBOTO PO3MHOYKEHHS.
¥ xozi 11b0T0 IpPOIlecy HOBUIM OPTraHi3M YTBOPIOETHCA B PEe3YAbTATI BIUTTA
IBOX CTATeBUX KJITHH CBOiX O0aThKiB. AKOM B cTaTeBUX KJIITHHAX He Bif-
OyBaJiocs 3MEHIIIEHHSA YMCJa XPOMOCOM, TO KOKHE HAaCTyIHEe IMOKOJiHHSA
MaJyio 0 yaBiui OinbIlie XpomMocoM, HisK ixXHi GaTbKH.

¥V npupozai TpanaamTbCA BUMAAKM, KOJIMW KiJIBKICTh XPOMOCOM y Iesd-
KHX OKPeMUX KJITHH a00 IiJuX OpraHidaMiB 3MiHIOETLCA Y KPAaTHY KiJb-
KicTh pagiB. Ile siBuIlle Ha3MBAETHCA MOJIILIOITICIO.

Yueni mocuTh YacTo BUABJIAIOTL TPUILIOIAHI (3 TphomMa HabopamMu
XPOMOCOM), TeTPAILIoiAHI (3 uoTupMa HabopaMu), reKcamaoigi (i3 1mricTh-
Ma Habopamu) opraHismu. TpamndmTbcsa @I opraHismMu 3 iime OGiJBIITOIO
IJIOIgHICTIO.

Takonu 3mima WaOigHOCTI CTOCYETHCA HE BCiX XPOMOCOM, a JIUIIE
okpeMmux mnap. Hanpukian, nomaeTbcsaca ad0 3HUKAE JHUIIe OJHA XPOMO-
coma. Ile saBuIille HasdWMBaeThcA aHeymaoimiero (maJna. 31.3). BigcyruicTh

HopmanbHuin kapiotun (46, XY) Tpucomia xpomocomun 17 (47, XY, +17)

Wi IR
10 0 TR

T I TR IIIIIET
pusuell @uuouyl

Man. 31.3. lNpuknag aHeynnoigii y niognHn

128



CnagKoBicmb i minauBicmp

y KapioTumi omHiei 3 romoJsoriuHmMX
XPOMOCOM HA3WBAIOTh MOHOCOMIEIO, .....1 é

a nBox — HyJdicomiero. HaaBricTb
3afiBoi XpomocoMu picrana HasBY Tpchnomum
TPUCOMI1. e
6 :E “ -—9 "10 "11 “12
XPOMOCOMHUU AHAAI3 we

. ,D,eneum
Yy HAaYKOBHUX OOCJI1OKEHHAX, Ce-

JeKnili ¥ MegunuHi (B ocTaHHIN — “13 “14 %aw | 3 "17 | JE
I JiarHOCTUKHU CHAaJKOBUX 3aXBO-
pIOBaHb) IIHUPOKO BUKOPUCTOBYIOTH 8810 B0
XPOMOCOMHUH aHani3. XpoMOCOMHUI
aHam;i3 — Iie mpoIec AOCTiIKeHHS i Man. 31.4. Kapiotun niognHu i3
aHayisy 4mcaa @ ocobamBocTeir Oy- 3a6apBIeHNMN XPOMOCOMaMU, AeAKi
IOBU XPOMOCOM IIEBHOTO KAPiOTHUIIY. 3 AKMX MaloTb MOLIKOAKEHHS
Ilig uac sgilicHeHHA TaKOro aHAaJi3y
KOHKPETHUHN KapioTUIl HOPiBHIOIOTHL 3 HOPMAJIbHUM KapiOTHUIIOM IEBHOTO
BUAY. 3’sCOBYIOTH, UM He 3MiHeHa ILIOIAHicTh, Habopy. BuaBiaaooTh Bif-
CYTHICTH ImEeBHHUX XpOMocOoM abo, HaBIaKM, HAABHICTb 3aliBUX.
BaxkniuBy iHpopmaillizo ajgsa XpOMOCOMHOI'O aHAJi3y HaJae TeXHOJIO-
risg mudepeniiiinoro sabapsiaenusa xpomocom (Maa. 31.4). 3aBOAKU HeEO-
nuopizmocTi makyBamua [JTHK B ii pisHux mingmxax oOpoOKa XpoMOCOM
cIelliaJIbHUMU OapBHUKAMM 3a0apBJIO€ IIi OiIAHKH mo-pisHoMy. I pos-
TallyBaHHA 30H PisHOTO 3a0apBJIEHHS HA XPOMOCOMAaX € YHIiKaJIbHUM MAJIA
KOKHOTO BUAY OpramisamiB. AHaisd 3abapBIeHUX XPOMOCOM HdO3BOJISIE
IOCHUTH JIETKO BCTAHOBUTH BTPATY UM IIOABOEHHSA MiJIAHOK XPOMOCOMU
abo ixwmiii moBopoTr Ha 180°.

BE> EB2 lx Oy

Omsxe, menep Bu 3Haeme
@’%\j 1. fIKi OCHOBHI ITOJIOKEHHA XPOMOCOMHOI Teopii? 2. AKy OymoBy
:‘- \* y maiorh xpomocomu? 3. IIlo Take kapiorun? 4. ki O6yBaroTh
g" ’g’f o1 crateBi xpomocomu? 5. Illo Take mimoiguicTh? 6*. SIK MOKHa

w31 BHKOPHMCTOBYBATH XPOMOCOMHU’I aHaiz?

3anumanns ma 3abgaHhsi

7. fIky kinpKicTh HaOOpPiB xXpomocoM OyAyTh MATH TeIITAILJIOIIHI Ta
oKTamIoinHi KiiTuau? 8%, 3pobiTh XpOMOCOMHUN aHAJiI3 KapioTumy, AKui
300paskeHo Ha maJj. 31.4, i BuU3HaUTe, IKi HOPYIIeHHA MalOTh XPOMOCOMHU
JIOIVHY 3 TAaKUM KapioTumoMm. YKaKkiTh, AKOI cTaTi 1ma jgoguHa. Bpaxo-

BYHTe, IO Ha MAJIOHKY KOYKHA 3 IIap XPOMOCOM Ma€ CBOE€ 3abapBJIeHHI,
a HOMep BiATIOBiHOI mapm XPOMOCOM PO3TAIIIOBAHWI cIpaBa Bijg Hel.
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TEMA 3
Z MyrTarril Ta iXHi BJaCTHUBOCTI

Aka pevyosuHa 36epieae cnaokosy iHghopmayit opaaHis-
mie? fAki ocobnusocmi 6yoosu npumamdarHi yil pe4o8uHi?
AKi Hykneomuou € y ckaaoi xueux opeaiamie? Yum pis-
HAMbCA MiX co60t0 40J108i4i ma XiHoui eamemu?

Mymauyii ma ixni BaacmuBocmi

Myramiero (Bix natwH. mutatio — 3MiHA) Ha3WBaIlOTh 3MiHY O3HA-
KM, fKa 3yMOBJIeHA IIOPYIIEHHAMHU CIaJKOBUX CTPYKTYP, IepebymIoBOIO
regeTuyHoro amapary. Myramii sMiHIOIOTH TeHOTHUI OCOOMHMN. BoHu Bu-
HUKAIOTh PAlTOBO I 3IPUUYUHIOIOTH IIOABY B OpPraHisaMi 03HaK, BiAMiHHUX
Big BuximuOi popmu.

Buenum Taki sminm O6ysnu Bimomi gaBHo. I'yro me ®pis (mana. 32.1)
3aIIPOIIOHYBAaB TepMiH «MmyTailisg». Kpim Toro, BiH chopMy/rOBaB OCHO-
BHi mojoskeHHs Teopii myraminn (1901-1903), ykasaBmiu iXHi OCHOBHI
BJIACTUBOCTI:

s MyTaIlii BUHUKAIOTh PAIITOBO, AK MUCKPETHI 3MiHM O3HAaK;

* HOBi (popMU € CTiHKHMU;

. Ha BigAMiHY Bif HecmagKOBOI MiHJIWBOCTI
MyTalili He YyTBOPIOIOTH HEIEPEePBHUX PAAIB i He 30-
CepemKyIOThCA HABKOJIO AKOTOCh CEPEeIHBOTO THUIY;
BOHU € SKICHUMM 3MiHaMMU;

« MyTallii TpoOsABIAAITHECSA II0-PiBHOMY; BOHU MO-
KYTh OyTH 1 MIKiAIWBUMU, i KOPUCHUMU;

+ IMOBipHICTH BUSABJIEHHA MYTAIlill 3aJIEXKUTH Bif
ypcJia SOCJIiMKEeHNX OCOOUH;

« onHi ¥ Ti cami myTaIili MOXYTh BUHUKATHU IIO-
BTOPHO.

KAacuqSiKaqi’/' mymau,id
Icuye KinmbKa BapiauTiB KJacu@ikarili myTarriii:
+ 3a TMIIOM NPOSIBY 03HAKM B I'€TEPO3UTOTi: I0-
MiHAHTHI (CHPUYMHAITH IMOABY MTOMiHAHTHOI O3HAa-
KM) @I pelecuBHi (COPUUMHAIOTH IOABY PeleCuBHOI

Man. 32.1. ['yro ge Opi3
(1848-1935), ronnaHacbKumn
60TaHiK, reHeTuK O3HaAKN);
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CnagKoBicmb i minauBicmp

* 3a JIOKaJi3alli€elo B KJIITHUHIi: AAepHi (3MiHIOIOTH T'eHU, PO3TAIlIOBAa-
Hi B AIpi KJIITMHU) ¥ IMUTOIJIa3MaTUYHI (3MiHIOIOTH T€HU, PO3TAIlIOBaHi
B IIUTOIJIA3Mi KJITHUHN);

* 3QJIE}KHO BiJi MPUYMHYM BUHUKHEHHS: CIIOHTAaHHI (IPUYMHU IX BU-
HUKHEHHS J0Ci He BCTAHOBJIEHO) Ta iHAYKOBaHi (BMHUKAIOTH yYHACJiTOK
nil HA TeHeTUYHUWH MaTepiaj 30BHIIIHIX (aKTOpiB);

* 32 BUAOM KJIITHH, ¥ SKMX BOHN BHHHKAIOTh: comMaTuuHi (y coma-
TUYHUX) Ta TeHepaTuBHi (y ramerax); COMaTHUYHI MOXKYTb IepegaBaTUCA
HaITagKaM JIMIe 32 YMOBU BETE€TATUBHOT'O PO3MHOMKEHHA, Ir'eHepaTUBHI —
3a YMOBU 3BUYANHOI'O CTATEBOTO PO3MHOKEHH.

Toukobi, XPOMOCOMHi ma 2eHoMHI Mymaqii'

Opniero 3 HaWOiMBIT mOMTUPEeHUX KJaacudikalliii myraiiiii € ix posmo-
i 3a piBHeM opraisairii crraJKOBOr'o MaTepianay, Ha AKOMY BiZOyBaeTbCs
myrainida. 3a miel kKaacudikallii myrarmii momiaAoTs HAa TOUKOBi (reHHi),

XPOMOCOMHI Ta T'eHOMHi.

Knacudikania myraniii 3a piBHeM oprasisamii
CIIAJIKOBOTO MaTepiaixy

MicLA po3MilleHHA
AINAHKN XPOMOCOMM.
MoXyTb 3MiHIOBaTV
un nopyuysatu po-
60Ty KiJIbKOX reHiB

Jynnikauia — NoaBOEHHA
LiNAHKN XPOMOCOMMU.
IHeepcia — nepeBepTaHHA
LiNAHKN XPOMOCOMM Ha
180°.

TpaHcnokayia — nepeHe-
CEHHA AINAHKN Ha iHWY
(HeromonoriuHy o Hei)
XPOMOCOMY

Tuin Aki 3miHM . -
. Aki 6yBaloTb Mpuknagn myTtauin
mMyTauin CNPUYNHAIOTb
Toukosi | 3amiHa, BTpaTa un HoHceHc - myTauii — Buknu- | Mioguctpodia [JioweHa —
(reHHi) | momaBaHHA Napw KaloTb MoABY CTOM-KOZOHY HOHCEeHC-MyTaLlis, fika 6ro-
Hykneotugis. 3mi- BcepenuHi MPHK, sika Koaye | Kye cuHTe3 6inka y m'Asax i
HIOIOTb TiNIbKM OfMH | Monekyny Oinka. BUKIMKAE iXHIO Aerpagadito.
reH MicceHc - myTauii — 3miHIo- | CepnoBMAHOKNITUHHA
l0Tb OfHY aMiHOKMC/OTY B aHeMia — MicceHC-MyTaLif,
morsekyni 6inka Ha iHLwy. 3a AKOI B MOJIeKyni remo-
CatineHm - myTaujii — He rmobiHy ofHa 3 MoneKysn
CNPUYMHIOIOTb 3aMiHY aMiHO- | FyTamiHy 3aMiHIOETbCA Ha
KUCNOTU B MOJIEeKyni BaniH
Xpomo- | 3amiHa, BTpaTa, go- | Jeneyia — BTpaTa AiNAHKN CUHOPOM KOTAYOTo Kpu-
COMHi [aBaHHA un 3MiHa XPOMOCOMM. Ky — CnajKoBe 3axBopio-

BaHHSA JNIIOAMHM BHACNIAOK
yTpaTv AiNAHKW n'ATol
XPOMOCOMM
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OKPEMMX XPOMOCOM
4” BCbOTO XPOMO-
COMHOro Habopy.
MoxxyTb nopyLuysat

Tun AL B Aki 6yBaioTb Mpuknagn myTtauin
myTawuin CNPUYNHAIOTb y P AV MyTay
[eHOMHI | 3miHa KinbKoCTi Moninnoigia, reteponnoigia, | CnHppom [ayHa — cnag-

MOHOCOMiS.
PobepmcoHigceka mpaHcsio-
Kayis — o0'egHaHHA OBOX
XPOMOCOM B OfHY

KOBe 3axBOPIOBAHHA NOAU-
HW BHaCNiOK TPUCOMIT Y
21- napi xpoMocom

po6oTy COTEHb i
TUCAY TeHiB

/V\ymaaeHHi parmopu
dakTopu, AKi 3maTHI iHAYKyBaTH MYyTAIiliHU# e(eKT, HasUBaIOTh
MyTareHHuUMu. BcTaHoBIIeHO, 10 OyAb-AKi (haKTOpM 30BHIITHBOTO i BHY-
TPiIlTHBOTO CEPENOBHUINA, AKI MOMKYTH IIOPYIIyBaTH T'OMeEOCTa3, 3TaTHi
BuKJUKaTu myranii. Tpagumitino ix momindaioTh Ha TPU BeJUKI IpyIu:
(isuuni, ximiuni Ta Giosoriuni.

I'pynu myrareHHuX (hpaKTopiB

lpyna Hai6i o
MyTareHHuX anbinti nowmpeni MexaHizm gii
. dakTopm rpynu
dakTopiB
Qi3nyHi PeHTreHiBcbKe Ta ynbTpa- | BigbysatoTbca pospusu Hutok [HK, nopyuy-
dionetoBe BUNPOMIHEH- €TbCA il CTPYKTYPa; B KNiTWHI YTBOPIOOTbCA
HA, BUCOKa Temnepatypa, | BifbHi pagukanu (monekynu abo atomu, siki
YNbTpasBykK MaloTb OAVH YM ABa HecnapeHi eneKTpoHM)
AKi B3aEMOZi0Tb 3 HyKneotTugamu i 6inkamm
XPOMOCOM
XimiuHi Mopmanbgerip, KonxiuuH, | BinbysatoTbca po3pusu HuToK [HK, nopy-
XNopodopM, AiOKCUH, LWYETbCA 1T CTPYKTYPa; OKpeMi HykneoTnam
cnonyku lMniombymy, BCTYNaloTb y peakuii 3 pisHOMaHITHUMUK
Mepkypito, ankorornb, peyoBHaMM
HapKOTUYHI PeyoBMHMN
bionoriuni Bipycn Kopy, KpacHyxu, ToKCMHM AiloTb 33 TMM CaMM MeXaHi3MOM, Lo

rpvny Ta iHLWi; TOKCUHWU,
AKi BUPOONAIOTD »KUBI
opraHiamu, MoO6inbHi
reHeTUYHi enemeHTn

1 XimiuHi MyTareHu. Bipycu moxyTb ybynoByBsa-
T1ca B OHK KniTMHM nicnAa cBOro NMPOHWKHEHHA
B Hei (Man. 32.2). flkwo BOHW BOYAOBYIOTHCA

Ha AiNAHUI NPaLoYoro reHa, To NOpyLLyoTb
noro po6oty. MobinbHi reHeTUYHi enemeHTV €
pinaHkamn [OHK, Aki 3gaTHi camocTiHO nepe-
MilLlyBaTVCA BCEPEAVHI XPOMOCOMU abo Mix
Pi3HMKN XpoMOcOoMamMK. AKLLO BOHW MOTpanns-
I0Tb Ha AiNAHKY Mpauoloyoro reHa, To nopyly-
l0Tb oro poboty




CnagKoBicrmo i minauBicmp

[HK Bipycy
/ \
I
OHK knitHm B6ynosaHa [HK Bipycy

Man. 32.2. B6ygoByBaHHa Bipycy B IHK KnitrHm

Man. 32.3. MNMopoau LoMaLLHIX TBAPUH, WO Gy OTpMMaHi 3a y4acTi MyTaHTHVX OCOOUH

< [0noBOHOMMI MONIOCK HAYTUYC MA€ OYi AOCTaTHbO CKNaAHoI OyaoBM, AyXKe CXOXi
i 3a 6yfoBOIO Ha Oui MOro poAanyiB — BOCbMUHOFIB i KanbmapiB. Ane € CyTTeBa
pi3HMLA B TXHiN 6ygoBi. B ouax HayTunyca BiACyTHIN KPULWITANUK, WO pobuTb Noro
3ip cyTTEBO noripwum. Taka 0COBNUBICTb BMHMKNA Yepes MyTaLilo OGHOro 3 TUX
perynatopHUX reHis, AKi BiAnoBigaloTb 3a PO3BUTOK OKa. 3a OUiHKaMU BYEHMX,

us MyTauia mana micue 6inbwe, HiXX 400 MAIH POKIB TOMY.

MyrarenHi paxTOpU MIMPOKO 3aCTOCOBYIOTh V CEJIEKITINHINT TPaKTUIL
3 MeTOI0 OTPMMAHHSA HOBUX COPTiB pPocCJuH i mopix TBapuu (Maa. 32.3).
Tak, HA POCJWHU AilOTh KPUTUYHUMU TEeMIIEpaTypaMU, iOHiZyIOUUM BU-
MPOMIiHIOBAHHAM, XiMiUYHUMMU pedyoBMHaAMU (HAUOINBINT MOMMUPEHUNA —
AJMKAJIOI KOJXIITNH).

Omxe, menep Pu 3Haeme
&"U‘{{J 1. Illo Take myrarii? 2. ki BaacTmBOCTi MailOTh MyTarii?
LL%) -w 3. ki OoyBarorh mytanii? 4. ki 6ysarorer myrarenu? 5*. Ha
KOHKPETHUX MOPUKJIALAX IOACHITH, AKi HACIIIKK MOKYTb
MaTU TOYKOBi myTarrii.

BGHUMCIHHFI md 3ClBgCIHHFI

6. Yomy pana momyJsianil opraHisamiB mkiggwBi comatmuyHi myTaril
MeHIII He0e3IeuHi, HisK MKigauBi reHepaTuBHi myTanii? 7% Axum unHOM
MOJKHA 3MEHIINTH PU3UK BILJIMBY HA BAIll OPradisM XiMiuHMX MyTareHin?
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33 Biojsoriuni anTUMyTaiHI MeXaHI3MU

fAKka pe4yosUHA 8 KJIiIMUHI € HOCIEM cnAadKo8oi iHhopma-
yii? Y akomy suenadi 36epiecaemecsa cnadkosa iHgpopmayisa?
LlJlo make pennikayia?

npuquHu G mosknubi HACAIGKU NOWKOGIKEHHS! DHK

Mounerkyna JHEK, sk i Oygb-Aka iHmma MojekyJja, MOKe 3a3HATHU IIO-
IIKOKeHb. 1]i mOMKOAKeHHA MOKYTh OyTu pisHuMu. Moske OyTH TIOIITKO-
IKeHO OAWH HYKJIeOoTH] abo Bimpasy mapa HyKJeoTuaiB. Moske craTumcs
pos3puB oxHoro 3 janioriB [[HK a6o HaBiTh, 000X JIAHITIOTIB OJHOYACHO.

IIpuuuH AJa TaKUX HOIIKOMMKEHBb MOKe OyTH mocuTh Oarato. Hacrto
mostekysin JJHK momikomxye yabrTpadioneTroBe ¥ pajioaKkTMBHE BUIIPO-
mineHHs. CyTTeBOI0 HeOe3IeKoio € Aeaki ximiumi cmoayku. Kpim Toro,
OPUYNHOIO IIOINKOMKEeHHsI MOKe OyTH MOMHJKA IIig uac pemaikaiii. Ha-
TPUKJIAJ 3aMiCTh OJHOTO HYKJEOTHUAY B JIAHITIOT BUNAAKOBO MOKEe IIO-
TpanuTu iHIKi. Xodya TaKe TPAILIAETLCA OY:Ke PimKo.

Hacaigky TakKux IMOIMKOAMKEHDb IJs KJIITUH MOMKYTb OyTH HeraTHUB-
HUMH. ['eHU, CTPYKTypa AKHX HOPYIIYETHCA, MOKYTH IIEpPECTATU BU-
pobusatTu cBoi mpoayktu — PHEK a6o 6inmku. Hampurimaanx, y pesyiabrari
TIOITKOI?KeHHA OAUH i3 KomoHiB ycepeauni monekyau PHK O6yzxe KomyBaTu
He aMiHOKHUCJOTY, a CTOH-KOAOH. Toxai cuHTe3yeTbcA TiJIBKU UYacTHWHA
MoJIeKyJsu Oisika. 3po3yMijio, IO TaKa MOJeKyJja He 3MOKe ITpaIjfoBaTu
" BUKOHYBATHU CBOI (pyHKIIii.

Mpouecu penapauii DHK

s Toro 1mo6 BUIPABJATH TaKi HOMUJIKHK, B KIITHHAX iCHye cmelri-
anpHUIT MexaHism. Moro HasuBaioTh pemapaiieio JTHEK.

Penmapania JJTHK — me misia Hu3Ka mpoIlieciB, 3a JOMOMOTOIO0 SKUX
KJiTMHA 3HAXOQWUTh 1 BUMOpAaBJSAE IOIKOMKeHHA y cBoinn JHK. 3miii-
CHIOIOTBH IIi TPOIlECH CKJAAHI KOMILIEKCU (DEPMEHTIB, OO CKJAAY SKUX
BXOAUTH Bifpasy KijbKa OiIKiB.

Opui 3 mux 0iNIKiB 3HAXOAATL MicIle HMOIIKOMKEHHSA, iHIIMI — pPO3ILIi-
rTaioTh 110 Ainauky [IHK i BuganaoTs ToOMUIKOBUN HYyKJIeOTHI. A 1mOTiM
HAa IIe Miclle IOMIIaeThCsa IPAaBUIBHUNA HYKJIeOTHA. Pemaparriiina cucrema



CnagKoBicmb i minauBicmp

BBasKa€ IIPABUJIbHUM TOH HYKJEOTHU]Z, AKWIN PO3TAIIIOBAHUI Yy CTapoMy
aaumosi JHEK. Ileii naumior gpepMeHTH MOXKYTH YIIiBHATH 3a «MiTKaMU»
Ha HYKJeOoTHax (10 NeAKUX i3 HUX NPUeNHYThCA MeTuibHi rpynu —CH,).

s inmux TumiB nomikog:xens [[HK Texx icuyroTs rpynu ¢epMeHTiB,
AKi1 3HAXOIATH 1X Ta BUMNPABJIAIOTH.

Baxucm 2eHOMY AOGUHU Big ouKig/\uBux mymazeHHUxX Pnaubib

Hna saxmcTy reHOMY JIIOAWHY Biji BIJIMBY MYTareHiB iCHye KiJbKa
mexanisMmiB. JKomeH i3 HUX He Jae MOBHOI rapaHTii Bij IOIIKOIKeHb, ajie
pasoM BOHU CYTTEBO SHIIKYIOTH PUSUK ypPasKeHHS I'eHOMY MyTareHaMMU.

OcCHOBHiI MexaHi3MHM 3aXHCTy T€HOMY JIOAVHU Bin Ail MyrareHis

MexaHizm

3axmcTy Oonuc All MeXaHI3my

ApekBaTHa | 3aBAAKM CBOIN PO3YMOBIN AiANbHOCTI JIOANHA MOXe BU3HayaTn cuTyauii,

noBefliHka | KON BOHa MOXe 3iTKHYTUCA 3 Ji€l0 MyTareHy, 1 yHuKaTy ix. Hanpuknag, He
BifBifyBaTV MicuA 3 nigBuLleHMM pagiauiiHum GOHOM Ta He CMoXMBaTW pe-
YOBUHW, AKiI MICTATb XiMiYHI MyTareHu (anKorosibHi Hanoi, TIOTIOH, HAPKOTUKN)

Mokpueu LLkipa € fOCTaTHbO HafiiHM 3aCO60M 3axXMCTY, AKUIA NepeLIKOAXKae Mno-
Tina TPanaAHHIO B OpraHiam 6araTbox BMAIB MyTareHis (y nepiuy yepry XiMiyHUX
i 6ionoriyHnx)

3axmcHi Y KniTMHax HasfBHa BeNMKa KiIbKiCTb PeYOBUH, AKI MOXYTb 3B'A3yBaTW
PeuYoBMHM | MONEKYNN XiMiYHUX MyTareHiB (Hanpuknag, ackopb6iHoBa KucioTa 3aaTHa
3B'A3yBaTV BiNbHi pagunkanw). Y Takuid cnocié 3axmcTHi peyoBrHK 3anobira-
10Tb KOHTaKTy MyTareHis i3 JHK kniTnH

Crpyktypa | binbwictb ginaHok OHK y reHomi nioguHW, AK i B YCiX eyKapioTiB, € Hekoay-
reHomy 1o4oto. Tomy iX MOLIKOOMKEHHA MyTareHaMu He Ma€ KPUTUUYHUX HacnigKis

Penapauin- | Cuctema penapauii JHK B KniTnHax, Aika onucaHa BuLle, BIAHOBMKE MOLIKO-
Hi cucTeMu | [KeHi MyTareHamun AinAHKn

Omsxe, menep Bu 3Haeme
7 1. ki mpuuMHU MOMKYTh BUKJIHKATU HOMmKomKeHHa [THK?
! 2. fIki Hacaigku moske matu nomkomskenHa [JTHK? 3. 1o Trake
penapamia? 4. fIx BigOyBaeThca mporec pemaparmii? 5% ki
(haxTOpU MOKYTHh BILIMHYTH Ha IIPOIlec pemaparrii?

3CIHUMCIHHFI md 3CIBgClHHFI

6. CKJIafiTh CIIMCOK IIPABUJI, JOTPUMAHHA AKUX 3MEHIINUTh PUSUK II0-
MIKOKEHHA BaIlloro reHomy myrareHamu. /*. IIpoaHasisyiiTe cuTryarriio
y BallloMy perioHi Ta 3pobiTh BMCHOBOK, AKHI TUI MyTareHiB ((pisuuni,
ximiuHi ym GiosioriuHi) CTAHOBUTH IJIA MiCIIEBOTO HaCeJeHHS HAUOIIBIITY
HebesmeKy. BUCHOBOK OOI'pYyHTYIHTE.
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3 q I'enom snroguHU

Man. 34.1. [)xerimc YOTCOH
(Hap. 1928 p.), amepuKaH-
cbKuiA Gionor, naypeat Hobe-
niBcbKoi npemii (1962 p.)

Man. 34.2. Kpenr BeHtep,
amepuKaHcbKuiA Gionor,
reHeTuK i nignpuemeLb
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Lo make 2eH? lljo make eeHom? fAki ocobausocmi ma-
oMb 2eHOMU eyKapiomu4HuUx op2aHiamia? Ak pe2ynoemeca
poboma 2eHig y KaimuHax eykapiomig?

/"\i)KHa/oogHuCl npoekm «I eHom AOGUHU>>

Po03BUTOK MOJEKYJIAPHO-TEHEeTUYHUX TEXHOJIOTiH
y apyri#t monoBuHi XX CTONITTA AaB 3MOTY JOKJIATHO
BUBUYUTU JIOACBKUN TeHoOM. [aa 3AificCHEHHA ITHOTO
mocaimxenHsa 1990 poky 0yJ0 CTBOPEHO MizKHAPOITHUMI
npoeKT «['eHOM JIIOAUHUT» .

IIpoexT 3xificHioBaBCA IIif KepiBHUITBOM [[3Keim-
ca Yorcouna (man. 34.1). IlapanmenbHO aHAJOTiYHUI
MPOeKT BUKOHYBaBCs IPUBATHOIO KommnaHiewo «Celre-
pa I:xinmomikce» mig xepiBHumiTBOM Kpeiira Berrepa
(mai. 34.2).

T'osioBHMM B3aBIaHHAM IIPOEKTY OyJI0O BUSHAUYEHHS
nocaigoBHocti JJTHK xpoMocoMm JitoquHM Ta JIOKaJIi3aliia
(BCTaHOBJIEHHA MicCIlsl PO3TaIllyBaHHA) BCix il TeHiB.
OCHOBHUM METOZIOM, IIT0 BUKOPUCTOBYBABCA Y IIUX JO-
caimxeHHs, Oyso cekBeHyBanHa moserkya JTHE.

Ilepmuit HemoBHUI BapiaHT po3mMuU@PyBaHHA
reaomy Oysao mpexacrtaBieHo 2000 poxy. IloBHa Bep-
ciga — 2003 pory. Ane geaxi ginauxu THK (men-
TPOMEPU i TeJloMepu XPOMOCOM Ta AesdKi crmenudiuHi
OiNAHKH) IIe MOTPeOyIoTh MOAATKOBUX MOCJIiIKEHbDb
i He MOKYTh BBaKaTUCA TOBHICTIO po3mu(pOBaHU-
mu. Haiibinbimuii 06’em cekBenyBanus [THK B me-
JKax IPoeKTy 0yJio BuKoHaHo B YHiBepcurerax CIIIA,
Kanagu #i Benukoi Bpuramii.

OCO&/\UBOCH’H. zeHomy /\}Og(JHU

HocaigsxeHHA TeHOMY JIIOAWHU TO3BOJIUIIO BCTAHO-
BUTH, 110 22 ayTocomMu, craTeBi xpomocomu X Ta Y



CnagKoﬁvicmb i minauBicmp

i mitoxouapianpua [THK pasom micTaTs mpubiusHo 3,234 MiabapAiB map
HyKJeoTuaiB. o cKaagy reHOMY BXOJATh reHHU (YacTHUHA 3 HUX KOAYE
O0inku, a vactuaa — PHEK), peryaaropui mociaigoBHOCTI (BOHH peryJro-
10T poboTy reniB), moBTopu (mocaizoBuocti ITHK, saxi moBTOproOThHCA
KisbKa pasiB mocmisib), TpaHCIO30HU (MOOiJbHI TeHEeTHUHi ejieMeHTH),
ncesporeHu ta Bipycua I[THEK.

KinbkicTs reHiB y reHomi JIIOOWHN BUSBUJIACS MEHIIIOI, HiXXK OUi-
KyBaau. fIkiio OinkiB y opramismi sgrogmuwm sHammiu moman 100 Tu-
cAY, TO T'eHiB, AKi CHMHTE3yIOTh OiJIKM, BHUABHUJIOCS TPOXHU OiJbIlle, HixK
20 tucsau. Ile craso MOKJIMBUM 3aBIAKU TOMY, IO IIiJl Yac MO3piBaHHA
I CUHTe3y pisHux OinkiB. ¥ cepemmbomy 3 KoxkHOI mosexyau MPHE
OopraHisam JIOIUHN CHUHTe3ye 6 pisHux OiIKiB.

Tpaucmozonu € ginaukamu JIHK, axi sgaTtHi 1o camocriiiHOr0o mepe-
cyBaHHA (TPAHCIO3UILII) Ta PO3MHOKEHHA B MeXaX I'eHOMY. IX MOKHA
POSTIALATH K BHYTPIIIIHHOTEHOMHUX MMapasuTiB, 00 KOPUCHUX IIPOAYKTiB
BOHUM HE€ CHUHTE3YIOTb, & PeCypCH KJITWHH [Jid BJIACHOTO BiATBOPEHHS
BUKOPHUCTOBYIOTb.

IIceBmoreHu € HempaIOIOUMMU AHAJOTaAMU CTPYKTYPHUX Te€HiB, AKi
BTPATUJIN MOKJIMBICTh pealisoByBaTU CBOIO TeHeTHUHY iH(popMmarlriro. Yac-
Tilre 3a BCe BOHM BUHUKAIOTH ITILJIIXOM 3BOPOTHOI TPAHCKPUIIil MOJIEKY.JI
PHEK. IlceBmoren MicTuTh ycio moTpiOHY iH(poOpMaIlito AJaA CUHTE3y Biamo-
BigzHOTrO OinKa abo PHK, ase He MicTUTH peryJaaTOPHUX MOCTIiTOBHOCTEH.
Tomy BiH He MOKe BiATBOpPUTH ITI0 iH(OpMAIIifo.

Harbinbla KinbkicTb reHis (2058), Aki KogyoTb 6inNKK, y NIOANHN PO3TallOBaHa Ha
Xpomocomi 1, a HalimeHwa (13) — B miToxoHapianbHin OHK. Cepen xpomocom
HalMeHLLa KinbKicTb Takux reHis (71) po3TtawoBaHa Ha Y-XpoMOCoMi.

Omoxe, menep Bu 3Haeme

1. Konu tpuBaB npoekTr «I'eHom JoguHM»? Y YoMy IIOJIATAE

_.._-»’q§;o.w_ tioro cyrHicTs? 2. fAKuii posmip mae reHom gaioguau? 3. AKi

: KOMIIOHEHTH BXOJATH A0 remomy Jioauuu? 4. Illo Taxke TpaH-

h X .4 CIIO30HHU, IIceBHoreHu? 5% ¥V umix coMaTMUHMX KJIITMHaAX —

YOJIOBiKA UM JKIHKU — MiCcTUTBCS Oijblie reuiB? OOI'PYHTYHTE CBOIO TOUKY
30py. 6*. YoMy BasKJIUBUM € PO3MIUDPYBAHHS TeHOMY JIOTUHUI?

BGHUMCIHHFI mdad 3CIBgCIHHFI

6. 3amIpPOTIOHYHTE MOACHEHH, YoMy B MiToxoHApianbHiNt [JHK moqman
BimcyTHi 1mceBmoreHu. /*. Uu MOMKYTH TPAHCIIO30HW TPUHOCUTH KOPUCTH
oprauismy? OOr'pyHTyHTE CBOIO TOUKY 30DY.
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3aKOHOMipHOCTI cnagKoOBOI1
1 HecnaJAKOBOl M1HJIMBOCTI JIOAMHU

llJo make cnadkogicme i MmiHnusicme? [le 36epicacmscsa
cnaokoea iHghopmayisa 8 opaaHiami noduHuU? CKilbku nap
XPOMOCOM MiCmAMb KAimuHU J100UHU? LLJo make KpocuH20-
gep? B Akux sunadkax KAimMuHU 0inambca waaxom metiosy?

PizHomaHimms 960/9/4 mirauBPocmi

Bu B:ke 3HaeTe, 10 MIHJIMBICTH € BJIACTUBICTIO JKMBUX OPraHi3MiB
amintoBatuca. 1li sMiHM MOKyTh BigOyBaTucs AK i3 caMuM OpraHizaMom
OPOTATOM HOT0 iCHYBaHHSA, TaK 1 31 3MiHOIO0 TOKOJIiHB Y KOKHOTO 3 BUIIB
JKUBUX opraHisamiB. BueHi BuminAaioTh, 1Bi OCHOBHI (popMu MiHIMBOCTI —
cuagKoBy (T€HOTUIIOBY) i HecmagKoOBY (Mogudikaiiiny, abo (heHOTUIIOBY).
3MiHN, SKi BUHHKAIOTh Y BUIIAIKY CHAAKOBOI MiHJIMBOCTI, IIepegaThCs
HaIagkaMm. A 3MiHN, AKi BUHUKAIOTh Yy BUIIAJKY HECMAAKOBOI MiHJINBOCTI,
HaIlaJKaM He IepemaioThbCs.

CnagkoBa MiHJIMBICTB, ¥ CBOIO UEPTY, MOAINAETHCA HA KOMOiHATUBHY
i myraritiny. 3a KOMOIiHATHBHOI MiHJIMBOCTI He 3MiHIOETBCA CTPYKTypa
IOHEK. BinbyBaeTbca auliie mepeKoMOiHyBaHHSA aJjiesliB pisHuX reHiB. 3a
myTainiwaoi MinauBocTi crpykrypa [ITHK 3miHMIOETHCA.

YacTo BUeHi BUIIJIAITL AK OKPEMUHA BUJ MiHJIUBOCTI OHTOT€HETHUHY
MinauBicTh. BoHa BimOyBaeThCsA MPOTATOM JKUTTSA OCOOMHU MiJ KOHTP-
osem reuis. Came 1A MiHJMBiCTBL BigmoBizae 3a Te, 1o OgHA i Ta cama
JIOAWHA Yy BiIlli OJHOTO, IIECTU, ABAAIATH 1 ciMIecATH POKiIB BUTJIAIAE
30BCiM 1IO-pi3HOMY.

OHTOTeHeTUYHA MiHJMBiCTh BUHHKAE B KJITHMHAX OPraHisMy 3aBmsd-
KM peryjsiii pobotu reHiB. «BMuUKaHHA» i «BUMUKaHHA» T€HIB B XO0mi
OHTOTEeHe3y JIIOAWHU Bif0yBaeThCcAd 3 ypaxyBaHHAM KOHKPETHUX YMOB ic-
HyBaHHA. TOMYy HaBiTh Yy MOHOBUTOTHUX OJM3HAT HA0OPU aKTHUBHUX i He-
AKTUBHUX T'€HiB, M0 YTBOPIOIOTHCA IPOTATOM JKUTTS, CYTTEBO Pi3HATHCA
MiK co00i0, X0ua iXHi reHOTUIIM B MOMEHT PO3XO/KeHHs OJyiacTomMepiB i
YTBOPEHHA IBOX 3apPOJKiB € iJeHTUYHUMU.

/"\ogugﬁixaqu{Ha (#eHomunoBa) miHauBicmp

HecnagkoBy MiHJIUBIiCTB IIe HABUBAIOTEH ()eHOMUN0B0W, a6o modugira-
uittnoro. Mogudikamii — 11e eHOTHUIOBI 3MiHM, AKi BUHHUKAIOTDH IIiJ BILIU-
BOM yMOB cepenoBuinia. Moaudikalliiiii 3MiHM 03HAKU HE YCIIaJKOBYIOTHCH,



CnagKoBicmb i minauBicmp

Man. 35.1. Po3mip m'A3iB pykn B ymoBax pis- Man. 35.2. 3miHa CTPYKTYpW KiCTKM B pe3ysb-
HUX Gi3NYHMX HaBaHTaXKeHb TaTi NOpPYyLUEHHA 0OMiHY peyoBVH

ase i1 miamas3oH (Hopma peaxyii) TeHETUYHO 3yMOBJIEHUH 1 YCIIaIKOBYETHCA.
Moaudikarmiiiai sMiEM He BUKJINKAIOTH 3MiH remotrumry. Mopaudiramiina
MiHJMBICTH BiZllIOBifae ymMoBaM icHyBaHHsS, € HTPUCTOCYBAJILHOIO.

Bracaimox 1miei mimamBocTi B opraHisdmi 3MiHIOETHCS iHTEHCHUBHICTBH
(hepMEeHTATUBHUX PeaKI[iii, IO 3YMOBJIIOEThCA 3MiHOIO iHTEHCHBHOCTI ixX
OiocuHTERY.

XapaKTepHOIO PHCOI0 MOAUMIiKAIiiHOI MiHJIMBOCTI € 000POTHICTH —
3HUKHEHHS 3MiH B OpraHiami y pasi 3HUKHeHHs crenudiyHuX yMOB ce-
pemoBuina, M0 TPU3BEJNU OO MOABU Momm@ikairii.

Ilpuknagamu mommdikaIifinol MiHJIMBOCTI €:

* 3MiHa Macu Tija JIOAWHM 3a YMOBU 3MiHU KiJIBKOCTI 1:Ki;

- 3MiHa 3a0apBJIEHHS MIKipU Y JIIOOUHU IIiJT Ji€I0 COHAUYHUX ITPOMEHiB;

- BigzmMinHOCTI po3mipy M’A3iB B ymMoBax pisHMX (QismuHMX HaBaHTAa-
KeHb (Mas. 35.1);

« mepedyoBa CTPYKTYPH KiCTOK JIIOAWHU IIiJ BIJIMBOM YacTUX Ha-
BaHTa)XeHb, a00 BHACJIIJOK HOpPYIIeHHs oOMiHy peuoBmH (Maj. 35.2).

KomdinamuPra minaubicmp

Komb6inaTuBHa MiHIMBiCTh OB’ A3aHA 3 OTPUMAHHAM HOBUX ITOEAHAHD
reHiB y remoruimi. Bu BiKe moOpe 3HaiiomMi 3 M THUIIOM MiHJIMBOCTI Ha
npukJgani 3akoHiB I'. MeHgensa i B3aemogii reHis.

VY poanuu KoMOiHATUBHA MiHJIMBICTH BiOyBa€eThCcA i Yac IPOIECiB:

* HE3AJIE;KHOT'0 PO3XOI:KEeHHS XPOMOCOM IIiT yac Memro3y;

* BUIAJAKOBOTO IIOEIHAHHS IIiJ Yac 3aIlJIiTHEeHHS;

* peKoMOiHAaIlil reHiB 3aBIAKU KPOCUHIOBEDPY.

CaMi reHum mpum IbOMY He 3MIiHIOIOTHCA, ajlé BUHUKAIOTL HOBi IIO-
€OHAHHA IX, IO CIPUYMHIOE IIOABY OPTraHiI3MiB 3 iHIMUMU T€HOTUIIOM
i peHOTHUIIOM.
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TEMA 3

Mpame Bonocca Kyuepsase Bonocca XBunsacre Bonocca

b p— )

re ’fu"'

Bonoccsa 6aTbkiB Bonoccs guTtnHm

Man. 35.3. MosBa HOBOI GopMM BONOCCA B AUTVHUN Y MOPIBHAHHI 3 6aTbKamu

IIpuxknagamu KoMOGiHATMBHOI MiHJIMBOCTI €:

- Hapomxenua autuHu 3 II(A) rpymoio KpoBi y 6aTbKiB 3 rpymnamu
kpoBi I(0) i IV(AB);

* HAPO/)KeHHSA [OiTell i3 XBUJISCTUM BOJIOCCAM y 0aTbKiB, BoJiocCS
OIHOTO 3 AKUX IIPAMeE, a iHIoro — Kyuepsase (maj. 35.3).

/"\ymaqiaHa miHauBicmp

MyraniiiHa MiHJIUBiCTh BUHUKAE BHACJIIJOK MOPYIIEHHA CTPYKTYPHU
IOHEK abo crmagkoBUX CTPYKTYP KJIiTWUHU (HAIPUKJIAL, 3MiHa YHCJIa XPO-
MOCOM B pe3yJbTaTi TeHOMHUX MyTalliit). Bu B:Ke 3HalioMi 3 mpuumnHaMu
muxX mopyIrneHb i Mmexauizmamu penaparnii JHK, axki gosBonsaooTs JiKBigy-
BaTH TaKi mopyIlleHHs. AJle SKIIIO0 MeXaHi3Mu perapaillili He BIIOPAaIOThCA
i3 saBmamuaM, To BuHuUKae smina JIHK, axa Oyme mepemaBaTucsa Harasi-
KaMm. Bunukze myranisa. Cuain BigsmauuTu, 1110 B JIOAUHY HallagkaM Oyae
mepenaHo JIMINe Ti MyTamii, AKi BUHUKJM Yy CTaTeBUX KJIiTHMHAX.

Myramiiina MimauBicTh BimOyBaeTbca y JOAMHU mocTiino. Hacto
BOHa Mae BakJauBi Hacaigku. Hampukiaanx, mosiBa 0iJIssBOTO BOJIOCCS B
€BPOIEHIliB Oyjia 3yMOBJIeHa MYTalli€l0, AKAa BUHUKJIA KiJIbKa TUCAY PO-
KiB TOMy Ha TepuTopii cKaHIZMHABCLKOTO IIiBocTpoBa. Hacaimkom myTarii
OyJia i mosiBa 3JaTHOCTI CIIO’KMBATH CBijKe MOJIOKO B JOPOCJIOMY BiIi. ¥
IIbOMY BUIIAAKY T'eH, AKUHA IMOBUHEH OyB BimKJHOUaTH CUHTE3 (hepMeHTY
JaKTasu, IepectaB mpamioBatu. Ila myrallis BuABMIacsa KOPUCHOIO i Io-
mupuaaca (maa. 35.4).

PisHi myTariii B reHoMi JIIOAWHU iHKOJIM MOXKYTH MaTU OJHAKOBi Ha-
caigku. Tak, mpubausuo 8 % HaceaenHss COJIOMOHOBUX OCTPOBiB, poaTa-



CnagKoBicmb i minauBicmp

0-20%

20-40%
B 40-60%
B 60-80%
Il 80-100%

-\,

Man. 35.4. KinbKicTb HacesleHHA, He 34aTHOro CMOXKMBATU CBiXKe MOJSIOKO B AOPOC/IOMY BiLli

moBaHuX y Tuxomy oxkeaHi, MatoTh OijisiBe BoJocCA
(man. 35.5). A Hocisimu 1poro anens € 26 % ua-
cesqenHda. Ta 1eil anenb He € ajeyieM reHa, AKUHN
BimmoBizmae 3a 0ijisiBe BOJIOCCS Y €BpoIenniB. Xoua
I MyTallid TaKOYK IPUIMHAE CUHTE3 MeJaHiHY ¥
BOJIOCCi, ajle BUHMKJA BOHA B iHIIIOMY I'€Hi.

Omoxe, menep Bu 3sHaeme

1. Axi popmMu MiHJIMBOCTI € y JIO-

nuHu? 2. YHACJIZLOK 4Yoro MOXKe BU-

HUKaTu Mommdikaliiima MiHJIUBICTB Yy

moauun? 3. AKi mpoiiecu € IpuYMHAMU

KombOiHaTuBHOI MiHamBocTi? 4. Myramii rexis y

AKUX KJIITHHAX IepefaloThCsA HaIllaAKaM Y JIIOLM-

Hu? 5%, fIke 3HaueHHA O/ JIOAWHU Ma€ OHTOIe-
HeTHWYHA MiHJMUBiCTH?

3anumanns ma 3abgarhs

Man. 35.5. MewkaHeub Conomo-
HOBMX OCTPOBIB 3 6iNABMM
BOJIOCCAM

6. ¥V maBHiIX MMCIHBIIIB MyTAallisi, sIKa JO3BOJISIE CUHTe3 (hepMEeHTiB
IJIsl TIPOIlecy TPaBJIEHHS MOJOKA, OyJja mMIKigamBoio. AJe KilbKa THCAY
POKiB TOoMy BOHA cTaJia KOPHCHOIO i momwupumiaacs. Homy? 7. IIpoama-
gigyiite Kapry (man. 35.4) i mosAcHiTE, Yy AKoMy perioHi 3’aBuiacsa
MyTallisi, PO3IOAia sIKOI cepel HaceJieHHs BOHAa BimoOpaskae. Bigmosinb

OoOT'pyHTYTE.
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TEMA 3

Tunu ycnagkyBaHHs O3HAK Y JIIOAUHU

Je & knimuHax opzaHiamy ntoouHuU posmiweHa [JHK?
AK MOXymb 83deMo0iamu Mix coboto pi3Hi eeHu? Aki 3a-
KOHU cpopmyntosas . MeHOens? AKi aneni Hazusarme 0o-
MIHAHMHUMU, a AKI — peyecusHUmMu?

MBXCIHi3Mu YCHCIgKYECJHHﬂ O3HdAK y /\I'OgUHu

VYcenankyBaHHA PiSHUX O3HAK y JIIOOUHU MOXKe 3a0e3meduyBaTHCSa pis-
HUMU MexaHisMaMu. YacTrHA 03HAK € MOHOTeHHUMH (TOOTO BU3HAUAETHCA
Iiel0o OJHOTO TeHa). Ix ycmagkyBanHs Bin6yBaeThCcs 3TifHO i3 3aKOHAME
I'. MeHgenss Ta XpOMOCOMHOIO TEOPi€I0 CIIaAKOBOCTI.

TaITi 03HAKYM MOJKYTH YTBOPIOBATHCS AK PE3yJILTAT B3a€MO/Iii 7BOX abo
KinbKOX TeHiB. BoHM HasMBaIOTHCSA MOJITeHHMMHU, a00 MYyJIbTHTE€HHUMHU.
3HauHa YacTHHA 3 HUX € Pe3yJIbTATOM B3a€EMO/il BeJUKOI KiJIbKOCTI reHis.

Y JI0aMHU TaKOK CIOCTEPIiraeThbCcs MO03aXpPOMOCOMHE YCIIaAKyBaHHI.
Bono noB’a3ane 3 renamu, aki poaramosani B [JTHK mitoxouapiii. Ii rern
Bigmosimaiors 3a cuHTesd PHK i 6inkiB, moTpiObHUX 415 (PYHKI[iIOHYBaH-
Ha mitoxouapiii. Kpim Toro, y ckimani [THK mitoxomapii € HeBeJmuka
HeKoayioua OiJaHKa (Tak 3BaHUN KOHMPOJbHUIL pezioH), AKa IIHUPOKO
3aCTOCOBYETHCA T€HETUKAMU B TNeHETHUKO-HONYJIAMINHUX OOCTiIKEeHHIX.
Ila ginguka € TaKUM 3PYYHUM 00’ €KTOM 3aBAAKH TOMY, IO BCi myTairii,
AKi B Hill BUHUKAIOTh, € HEUTpPAJIbHUMH, a camMa MiToxoHapiaabHa [[HK
mepenaeTbesa TIMIBKU IO :KiHouilt Jrinii. Taki mocaimsKeHHS BUKOPUCTBY-
BaJINCsA, HAIPUKJIAL, OJS BUSHAUEHHS IIOCJiZOBHOCTI I yacy 3acesieHHsS
PiBHUX PErioHOB IJIAHETHW JaBHIMU JIOIAbBMU.

MOHOZ@HH@ YCHCIgKyBCIHHﬂ O3HAK

MoHorenHi 03HAKM y JIIOAUHU YCIAAKOBYIOTHCA 3a KiJIbKOMAa PiSHUMI
MexaHisamamu. KoHKpeTHUII MexaHidM yCHAaAKyBaHHS O3HAKU 3aJIEKUTh
Bifg TOro, B fAKi#l i3 XpomocoMm (ayTocomi Um cTaTeBili XpPOMOCOMi) pPO3-
TAIIOBAaHUU BIAMIOBiTHUNA TeH, Ta AKOKI (IJOMiHAHTHOIO UM PEIECHBHOIO) €
IocyimKyBaHa osHaka. KpiM Toro, Ha mposB reHa MoOKe BILIMBATU CTaTh
moauau. leAKi 3 HUX ITOYMHAIOTH IPAIIOBATH TiJILKM 3a TEBHOTO PiBHA
crateBuX TopMoHiB. Tak, MOJIOUHI 3a7103U (DOPMYIOTHCA Yy HPEACTABHUKIB
i gosioBiuoi, i sKiHOUOI cTaTi. AJie po3BMBATHCA BOHU IOUMHAIOTH TiIBKU
3a YMOBHU [JOCATHEHHS IIOTPiOHOro piBHA KiHOUMX T'OPMOHIB B opraxismi
B IIEpPiof] CTaTeBOrO NO3PiBaHHMI.



CnagKoBicmb i minauBicmp

MexanizMu YCnIagKyBaHHA MOHOT€HHHX O3HAK Yy JIOAUHU

Tun ycnapkyBaHHA

MexaHi3m ycnagKyBaHHA O3HaKu

Mpuknagn osHak

AyTOCOMHO-A0MI-
HaHTHe (man. 36.1)

O3Haka BU3HaAYa€TbCA AOMIHAHTHUM ane-
NeM reHa, Wo po3TalloBaHUN B ayTOCOMI.
O3Haka NPOABMAETLCA Y KOXKHOMY MOKOSiH-
Hi He3aNleXxHo Big cTaTi

bpaxnpaktunia

AyTOoCOMHO-peLie-
cuBHe (36.2)

O3HaKa BW3HAYAETbCA pPeLecuBHUM anenem
reHa, WO po3TawoBaHW B ayTocomi. O3Ha-
Ka NPOABNAETbCA HE3aNeXHo Bif CTaTi, ane
il NpoAB Moxe BifbyBaTUCA He B KOXKHOMY
MOKOJiHHI

CuHin Konip ouern,
[anbTOHI3M 3@ CUHIM
KoJIbopoMm

3uenneHe 3i cTaT-
TIO, IOMiHaHTHE

O3HaKa BM3HAYAETbCA AOMIHAHTHUM anenem
reHa, AKUA po3TalloBaHWU Y X-XPOMOCOMi.
O3HaKa NpoABNAETbCA B KOXKHOMY MOKOJiH-
Hi He3anexHo Bif cTaTi

HedporeHHnin Heuy-
KpoBuin piabeT

3uenseHe 3i cTaT-
TIO, peLecnBHe

O3HaKa BW3HAYa€eTbCA peLecuBHUM anenem
reHa, AKUM po3TalloBaHUN Y X-XPOMOCOMI.
O3HaKka 3aBXAu NPOABMAAETbCA Y YONOBIKIB,
a y XIHOK NMpOABAAETbCA TiSIbKM B FOMO3M-
FOTHOMY CTaHi

[anbToHI3M 3a yep-
BOHVM i 3eneHnM
KO/IbOpOM

3anexHe Big cTaTi,

O3HaKa BW3HAYa€ETbCA TEHOM, AKNI POo3Ta-

[eHn, AKi BM3HayalOTb

ayTOCOMHe LIOBAHWI B ayTOCOMi, afie MOXe MpOosBNsA- | 0CO6NMBOCTI nep-
TUCA TiINbKW Yy NPeACTaBHUKIB MEBHOI CTaTi | BUHHWX | BTOPUHHKX
CTaTeBMX O3HaK
lonaHgpnyHe O3HaKa BU3HAYa€ETbCA FeHOM, AKUA po3Ta- | inepTprxo3 ByLHMX
(man. 36.3) LLIOBaAHWU Y Y-XPOMOCOMi. 3aBKAN NPOABAA- | PaKOBUH
€TbCA Yy YOJOBIKIB
| T1
I 0 * 0o e e e
1 4 5 6 7 8
UNN NI R
5 7 8 9 10
v ST T
7 8911011

5

M [SL VRN IS

VI
1

12 13 14 15(16

011 2[;934 15 |16 17 18<">19 C]212223 242526 27 28 29 30 31 '32

Man. 36.1. Cxema ayTOCOMHO-JOMIHAHTHOIO YCMafgKyBaHHA Ha NPVKIagi POAOBOAY YCMaAKy-

BaHHA GpaxupakTunii

143



144

TEMA 3

Man. 36.2. Cxema ayTOCOMHO-PeLEeCMBHOIO Man. 36.3. Cxema ronaHgpuyHoOro
ycnagkyBaHHA ycnagkyBaHHA

”O/\iZ@HH@ YCHCIgKyBCIHHﬂ O3HAK

Bigomo 6araTro BumaakiB, KoM O3HaKa abo BJIACTUBOCTI opraHismy
BU3HAYAIOTHCS ABOMA ab0 OiJIbIIOI0 KiJbKicTIO pidHUX IeHiB, AKi B3aeMo-
IifoTh Midk coboro. AJje ciig mam’aTaTH, IO B3a€MOJIiIOTHL He caMi reHu,
a moaexkyau 60iakiB abo PHK, yTBopeHHSA AKUX BOHU 3abe3meuyoTh. IIig
yac B3a€MO/il HealeIbHUX IeHiB BifmOyBaeThCd BiAXuaeHHA Big MeHe-
JiBCBKMX 3aKOHOMiPHOCTEH pO3MIellJieHHsa 3a (DeHOTUIIOM y HaIlaAKiB.

Po3pisHAIOTE TaKi OCHOBHI THOM B3aeMOJil TI'eHiB: KOMILJIeMeHTap-
HiCcTb, emicTas i momimepia. KpiMm Toro, okpeMo pos3raamaioTh MOTUDIKY-
Uy mito rexHa (IJIefioTpOMiio), SKa HPOABIAETHCA Yy BU3HAUEHHI OJHUM
TeHOM Pi3HUX O3HaK.

IIix uac KomMILIEeMEeHTapPHOI B3aeMOJii reHiB PO3BUTOK O3HAKU Bij-
OyBaeTbCA JIUIIEe y BUIAOKY, KOJU KOMKHUKA i3 HeaeJIbHUX TeHIB Mae
xoua 0 II0 OZHOMY MOOMiHAHTHOMY aJjiejo. ¥ JIOJWHU 3a MeXaHi3MOM
KOMILJIEMEeHTapHOl B3aeMO/il yCcIaaKOBYIOThCA BiATIiHKM BOJIOCCH.

VYV pasi emicraTuuHOl B3aeMOii reHiB fOMiHAHTHUN abo pellecCUBHUMA
aJieJb OJHOTO I'eHA MIPUTHIUY€E MPOSB JOMiHAHTHOTO aJjiesid iHITIOTO reHa.
BinmosigHOo, po3pisdHAOTE JOMiHAHTHUN i perecuBHUM emicras. [Ja jro-
OUHY IPUKJIAIOM eIlicTaTUYHOI BBa€EMO/Il IeHiB € Jid perecuBHOTO aiess
rena Bom0eit, skuii OJIOKy€e YTBOPEHHA aHTHUreHiB rpynu KpoBi ABO Ha
MeMOpaHax epPUTPOIUTIB. ¥ IIbOMY BUNAAKY JIOJWHA Mae TPYIy KPOBi
I (0) HesasexHO BiZi CBOTO T€HOTHUILY.

Y pasi mosimMepHoi B3aeMofii reHiB AJid IIPOSABY O3HAKU HeoOXimHa
HasABHICTh Xoua 60 OJHOTO JOMiHAHTHOTO aJjielid B OyAb-IKOTO 3 KiJIbKOX
reuiB. Ii reHM BUKOHYIOTH OAHY (GYHKIiIO (HAIPUKJIAZL, 3a0€3MEUYyiOTh
CUHTE3 OJHOTO IirMeHTYy), ajle MOXKYTh PO3TAIIIOBYBATHUCS B Pi3HUX XPO-
MocoMaxX. IX HasWBalOTh noaimepHumu zenamu. IlomiMepHa B3aeMozid



CnagKoBicmb i minauBicmp

reHiB MOKe OyTH [BOX THUIIIB — HEKY-
MYJATUBHA (CTYIIiHb IPOABY O3HAKU HE
3aJIeKUTh BiJl KIJIBKOCTI HOMiHAHTHUX
ameniB) i KymyasTuBHa (CTYIiHb TIPO-
ABY O3HAKM THUM OijbIlla, YuM OiJIbIiie
IOMiHAHTHUX aJjiejiiB). ¥ JIIOAUHU 3a
MeXaHiBMOM KyMYJATHUBHOI mojrimepii
yCHaJKOBYETBHCA KOJIp IIKipu.

ITpukmamoM MyJIbTMTEHHHX O3HAK,
III0 YTBOPIOIOTHCA AK Pe3yJIbTaT B3AEMO-
Iil KOMILJIeKCY TeHiB, € 3picT JIIuHU,
Xoua IId O3HaKa MOKe 3MiHmoBaTucs i
OiJg BIIMBOM MYyTAaIlii OKpPeMoro reHa
(mampuikJIa;, 3a HEJOCTATHBLOTO CHHTE- Man. 36.4. AbpuKaHcbKi nirmei
3y TOPMOHY POCTY), ajie y HOpMaJbHil
cuTyarllii Ha Hel BILJIMBa€ MiJUN KOMILIEKC TeHiB.

Hy:xe pmpoOpe Ile BUAHO Ha IPUKJAAl a@pPUKAHCBKUX mirmeis
(mas. 36.4). Ina HUX HU3BKHUN 3picT OYB Ba'KJMBUM IITPUCTOCYBAHHAM
IO JKUTTA y TpomiuHomy Jici. I giasa gocsarHenHs miei MmeTy 3MiHIOBaJIMCS
ajiesi B IeKiJbKOX T'eHiB KOMIJIEKCY, IO BAAJIOCA BUSHAUUTU METOJAaMU
MOJIEKYJIAPHOI O6ioJiorii. AJje 3icTaBUBIIM Pe3yabTATH LOCTiAKEHHSA JBOX
rpyn IirmeiB 3 pidHUX perioHiB, yuyeHi moBejin, IO KOMILIEKCU TeHiB
3pOCTy IUX TPYI mirmMeiB 3miHooBaamcs pisHuMm cmocobamu. Taxum
YMHOM, [IJs OOCATHEHHS OJHiel MeTHM MYJbTHUTe€HHA O3HaKa MOJKe 3Mi-
HIOBATHUCS PiBHUMU IIJIAXAMU.

Omoxe, menep Bu 3Haeme

1. ki mMexaHidaMu ycmagKyBaHHS O3HAK iCHYIOTH Y JIIOMUHU?
2. flx ycmagkoBylOThCA MOHOTeHHI o3Haxku? 3. IKi osHaku €
nosirenaumMu? 4. Jle mictATbcA TreHU, AKi 3a0e3NeuyrOTb y
JIOOUHA HEXPOMOCOMHe ycmaakyBaHHA? 5% Yomy pisHi 3Mmi-
HY B KOMILJIEKCi T'eHiB, AKi BU3HAUAIOTH 3PiCT IIirmMeiB, MaJju OSHAKOBUM
pes3yJabTaT — 3MEHINEHHA POCTY?

3anumarns ma 3abgaHhsi

6. Ha KOHKpeTHOMY IPUKJIALL IIOSICHITH, IK MOKe BigOyBaTucs 3ue-
IJIeHe 3i CTATTIO pelleCUBHE ycIaAKyBaHHA. /*. JlaabTOHI3M 3a meBHUM
KOJIbOPOM BHHUKAE, SKIIO HOPYIIYEThCA PoOOTa reHa, KUl BigmoBizae
3a cuHTe3 BiAmoBimHoro 6inka omcuHy. YoMy HaJbTOHI3M 3a PisHUMU
KOJIbOpaMu y JIIOAUHN Ma€ PisHi MexaHisMu ycIagKyBaHHA?
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Man. 37.1. Hacnigku gii Tanigomigy, AKun 3a- : .
CTOoCOBYyBanu B KiHUi 50 — Ha noyaTtky 60-x ° BU3HAUEHHA 1HTEHCHUBHOCT1 MyTa-

pokis XX cT. IifHOTO IIPOIlecy;
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TEMA 3

I'emeTnyHU MOHITOPUHT

y JIOJAChKHNX CHIJIBHOTAX
l X Aki icHylombe Memoodu 6iono2iyHux 0ocnioxeHs? Lo
make cnocmepexeHHA? LlJo make moHimopuHe? Yum mo-

= HimopuHe 8i0pi3HAEMbCA 8i0 ekchepumeHmy? AKi icHyroMb
Memoou 2eHemuYHUX 00C/1i0XeHb?

OCO&AUBOCmi 2eHemu4Hoeo MOHimOPUHZY AngUHu

T'eHeTUYHUIT MOHITOPMHT — IIe CHUCTEMA CIIOCTEPEIKEHD, CIIPIMOBAHIX
Ha BifCJiAKOBYBaHHS, BUHUKHEHHS Ta MOIINPEHHS CHALKOBUX IIOPYIIEeHb
y nmonyJsAniax. Bin sabesmeuye cucTeMHe CIIOCTEPEKEHHS 3a CTAHOM Ie-
HOMOHIY HMONYJIAIil, Jae MOKJIMUBICTL OIiHIOBATY HAaABHUUN MYTAIiAHUNA
mporec Ta IMPOTHO3YBaTU MOTO 3MiHMU.

CucreMa TeHEeTHUYHOTO MOHITOPHMHTY mouaja posBuBaTucA iz 60-x
pokiB XX crouiTTA micaA TaK 3BaHOI «TaJdigoMimHOI KaTacTpodu»,
KOJIM HeraTHWBHA [iA JiKapchKOTO IIpemapaTy TajJiloMiZy cTajia Ipudu-
HOIO HApPOI:KEHHsA KiJbKOX THCAY AiTel 3 BagaMHU PO3BUTKY. AJjie X0u
el BUIAJOK 1 CTaB NPUBOAOM MJisI CTBOPEHHS CHUCTEMU T€HETHUUYHOTO
MOHITOPHHIY, CIOCTEePEXKEeHHsA 3a MOAiOHMMM 40 TAJiZoMiay pedyoBMHA-
MU He BXOIUTH A0 KOJia 3aJady Cy4acHOTO I'eHeTUYHOT'0 MOHITOPHHIY.
ITe moB’si3aHO 3 TUM, IO TAJIMOMiZ € TepaTOTeHOM — PEYOBMHOIO, SKa
HOPYINyE IIPOIleCH PO3BUTKY 3apoJKa ajie He 3MiHIOE HMOT0 CIIagKOBi
osumaxku (maju. 37.1).

BGBgCJHHﬂ i memogu
2eHemu4YHo20 MOHIMopuHzay

OCHOBHUM 3aBIAHHAM T'€HETUYHOI'O
MOHITOPHUHTY € KOHTPOJbh TI'€HEeTHUHNX
Bajl, AKi BUHUKAIOTh y IOIYJAIil, Ta II0-
mepemKeHHA X BUHUKHEHHs. ¥ paMKax
IBOTO 3aBAAHHS M€eHEeTUYHUIN MOHITOPUHT
BUKOHY€E TaKi 3aBIaHHA:

¢ BH3HAUEHHS CIPSIMOBAHOCTI cian-
KOBOI MiHJIMBOCTi B MONYJIAIISAX JIIOAUHU;
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* OI[IHIOBAHHS CTabOiJIBHOCTI CHAAKOBUX CTPYKTYP AK OKPEMHX OCO-
OUH, TaK i TMOMyJAIIA y IiJOMY;

* BUBHAUYEHHA T€HETUYHOTO CKJAAY MOIYJIAIiN;

 IPOTHO3YBAHHSA KiJIBKOCTI JIofeli 3i cCIagKOBUMU 3aXBOPIOBAHHAMU;

* OIIiHKA IIKiAJINBOTO BILIUBY (DAKTOPiB HABKOJUIITHLOTO CEPEIOBUIITA
Ha TeHO(MOH MOmyJIAIlii.

1 KOHTPOJTIOBAHHSA CIAJKOBOl MiHJIMBOCTI B MMONYJIAIIAX HEOOXiTHO
OIliHIOBATU KoeQiyicnm imOpuduHey, BeIUUNHY 2eHEeMUYH020 6AHMANXY,
1HTEHCUBHICTb MYmauiiiHozo npoyecy B IeBHiN nmonynanii, sMiHy IposaBiB
CIIaJIKOBUX O3HAK 3aJIe’KHO Bi/l 30BHIIITHIX yMOB.

Ilig uac mpoBemeHHA reHETUYHOTO MOHITOPUHTY YaCcTO 3aCTOCOBYIOTH
Taki MeTomm:

« 00JIiK JOMiHAHTHMX MyTAalliff, AKi YiTKO BiApisHAOTbHCA Big HOpMU
(Bu3HAUYAIOTHCA BidyaJsIbHO);

+ 00JIiK XPOMOCOMHUX aHOMAJIi# (BU3HAUAIOTHCS ITiJi YaC TOTAJILHOTO
KOHTPOJII0 HOBOHAPOIKeHUX a00 MpOBeIeHHsS BUOIPKOBUX MOCIiIKEHB);

* BUBHAUEHHS YaCTOTH MYTAI[ill y OlJIKaxX CHUPOBATKU KPOBIi;

« BUBHAYEHHS YaCTOTU XPOMOCOMHUX IOPYIIEeHb y JiM@oIiurax me-
pudepruHOi KPOBIi.

OgauM i3 Halle()eKTHUBHIIINX CIIOCOOIiB IMeHeTHMYHOI'0 MOHITOPUHTY €
CIIOCTEPErKeHHA 3a IHAMKATOPHUMHU (PeHOTUIIaMU, AKi BUHUKAIOTh Y Pe3YJIb-
TaTi Aii MmyTareHHuUX (aKTOpPiB 1 MPOABIAIOTHLCA AK AOMIHAHTHI O3HAKWU.

3HayeHHsi zeHemuYHO20 MOHimoPUsz

PerynspHuii aHaris raHnux reHeTUYHOTO MOHITOPUHTY I03BOJIAE e(heK-
TUBHO KOHTPOJIIOBATU CUTYAI[il0 Ta OIEePAaTHUBHO pearyBaTu Ha 3MiHY dac-
TOTHU CIAAKOBHUX MIOPYIIEHb y Yaci abo Ha meBHil TepuTopii. 'eHeTnmuHMii
MOHITOPUHT 3aCTOCOBYIOTH IJA BUABJEHHSA ITOTEHIIIHOI MyTareHHOI mii
HOBUX JIIKapChbKUX ITpelapariB, Pi3HOMAaHITHUX IMOOYTOBUX 3aco0iB, Xap-
YOBUX J00ABOK Ta iHIINX PEUOBUH.

Omoxe, menep Pu 3Haeme

1. IlTlo Take reHeTuunuit MmouiTopuHr? 2. Koau it yomy moua-
Jla PO3BUBATHCA CHUCTEMA I'eHETUYHOrOo MoHiTopmHTry? 3. SfKi
3aBaHHS Ma€ TreHeTWYHHA MoHiTOpuwHr? 4. SIKi meromu 3a-
CTOCOBY€E T€HETHUUYHUH MOHIiTOPUHT?

BGHUMGHHFI mdad 3CIBgCIHHFI

5. Homy 0axaHO MOCTiHiHO IIPOBOAUTH MeHETUUYHUI MOHITOPUHT IIOIIY-
JAin groguan? 6%, 3anporoHyiTe CINCOK XapaKTePUCTUK, SKUM IIOBUHHA

MapKepa B 'eHETUYHOMY MOHITOPUHTY.
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TEMA 3

Oco06simBoCTi reHO(OHAY JTIOACHhKUX
CII1JIBHOT

lllo make 2eHom? LlJo make nonynayia? Aki ¢gakmopu
HA3usarMe MymazeHHUMuU? Yomy Moxxe 3MiHI8amMuca yac-
moma anenis y nonynayii? Hagiwo 30iticHoeamu 2eHemuy-
HUU MOHIMOPUH2 JIIDOCLKUX nonynayid?

I"eHodoHg

I'enoorg — 1e CyKymHICTH yCiX MOMKJIMBHUX BapiaHTiB IeHiB IieB-
HOTO BUAY OPraHi3MiB y KOHKPETHill momyJsdArii abo y BUAY B IiJoMY.
Tenodonn momysaIlii mo3Bosde il ONTHMMAJbLHO TPHUCTOCOBYBATUCA IO
icHyIOUMX YMOB iCHYBaHHAI.

SIKI10 TeH mpeacTaBaeHU yV IeBHIiN MOIyJIAIil TIIBKY OTHUM ajejieM,
TO HOMYJISIif CTOCOBHO I[LOI'0 I'eHa € MOHOMOP(}HO. A AKIIO ajeiiB
reHa B IOMyJsAIllii OiJbIlle OAHOTO, TO BOHA € MOJiMOP(HOIO.

T'enodong 3 sucoxum pienem norimop@ismy HabaraTo Kpaiie 3a0es-
meyye 3MaTHICTh MOMyJAINii 0 BUIKMBAHHS B yMOBaxX 3MiH HAaBKOJIWIII-
HbOTO cepepoBuinia. Ile BigOyBaeTbcsa 3aBAAKU TOMY, IO Bimbip y mo-
nyJaiii mparmioe 3 BeJIMKOI KiJIBKIiCTIO MOMKJIUBUX CIOJYYEHBb aJleJiB,
[0 HiABUINYE IIIAHCH HAa INBUIAKE YTBOPEHHA KoMOiHaIii, mpumaTHOI
I BUYKUBAHHA y 3MiHEHUX yMOBaxX. A BUAU 3 HU3bKUM Pi6HeM NO-
Aimop@izmy TOTEeHIiWHO € GiibIn ypasamBuMu, 00 iM BayKue IPUCTO-
COBYBATHUCA O YMOB, IO 3MiHIOIOTHCA.

T'ernoponxa aoguau posymuoi (Homo sapiens), Hampukaazm, Gopmy-
BaBCA TijJ BIIMBOM pPidHUX (pakTopiB. Miciiem (popmMyBaHHS IIHOTO BULY
Ooysma Adpukra, i TpUpoaHI YMOBU AKOI CYTTE€BO BILIMHYJU Ha Te€HOMOHI.
Kinpka pasiB Bumy B 1ijioMmy a0 HOro OKPEeMHUM IIOIYJIAIIAM JOBOAUIOCS
MPOXOAUTH KPisdh «IJIAIIKOBE TUPJIO» (Pi3Ke CKOPOUEHHS YMCEJTbHOCTI i
BILIMBOM CTOPOHHBOTO (DAKTOPY), III0 3MEHIITyBaJI0 moJaiMopdism reHoGOH-
Iy. A cxpellyBaHHA 3 iHIMIUMU BUAAMU (TaKWMU, HATIPUKJIAL, K AEeHU-
ciBIi i HeaHZepTaIbIli) HABIAKMU, MoJaiMopdismM reHoGOHIY 30iJIbITyBaAJIH.

@aKmopu, wo Pnaubaromp Ha aeHocﬁOHg

Ar i B ycix IHINIMX KUBUX OPraHidMiB, IIOIMYJAIlil JIOAWHU MaioTh
CcBOi TeHO(OHIM, AKiI B CYKYIIHOCTI YTBOPIOIOTH T'eHO(OHI HAIIIOTO BUIY.
Mizk co60i0 reHOPOHIN JIOACHKUX CIILILHOT MOKYTHb JOCUTHL CYTTEBO Bif-
pisHATHCA oxmH Bim oxmoro . Ha moaBy TakmxX BigMiHHOCTE! BILJIMBa€E
miauit pan gaxTopis.



CnagKoBicmb i minauBicmp

dakTopu, AKi BIUIMBAIOTh HA T€HO(MOH/ IOIYJIALINA JIOJUHU

®dakTop

Oco6nuBocTi Aii pakTopy

IHTEHCUBHICTb
YTBOPEHHA HO-
BMX MyTaUin

Y neBHMX palioHax MOXuBa Ginbll CUibHa AiA MyTareHHUx ¢akrto-
piB, Wo 36inbluye KinbKiCTb MyTaLin y nonynAuii Ta cnpuae nossi
HoBUX BapiaHTiB. Came NigBMLLEHNI piBeHb MyTauiln y Benukin pud-
TOBI ponuHi B Adpuui mir ctatm npuumHot popmyBaHHA 1,5-2 MIH
pokiB ToMy B Uil MicueBOCTi pogy JliognHa

Tuck npupogHo-
ro nobopy

[ia 6ioTMYHNX abo abioTMUHMX aKTOPIB MOXKE 3MiHIOBATU YacToTU
NeBHMX aneniB AK OKPeMUX FeHiB, Tak i WiIMX FreHHUX KOMMEKCIB.
Tak, came BnAMB abioTMyHOro ¢pakTopy (COHAYHOI pagiaLii) € ocHO-
BHOI NpPUYMHOI Ginbl TeMHOro abo 6inblw CBiTNOro 3abapBrieHHs
WKipWY B Pi3HMX JIIOACBKMX nonynAuisx. binbw TemHe 3abapBrneHHsA
3MeHLUYE pU3NK PO3BUTKY paKy LKipy nig Ai€o cunbHoro ynbtpadi-
OJIETOBOrO OMPOMiIHEHHA. A CBiTNe 3a6apBfIEHHA B YMOBaX HU3bKOrO
COHAYHOrO OMPOMIHIOBAHHA MOMErwye CUHTE3 y WKipi BiTamiHy D i
3MeHLUYE PU3NK PO3BUTKY paxiTy

B3aemogia 3i
30yaHMKaMK 3a-
XBOPIOBaHb

36yOHMKN 3axBOPOBaHb YacTO BMMBAlOTb Ha YacTOTW anesniB reHis,
AKi BignoBigaloTb 3a NeBHi GioxiMmiuHi abo iMmyHonoriuHi o3Haku. Ha-
npuknag, nicna enigemii yymn B €sponi B XIV cTtoniTTi B €Bponen-
CbKiln nonynAuii 36inbwnnaca yactka nogen 3 1 (0) Ta Il (A) rpynamu
KpOBI, AKI BUABMANCA AeLlo CTilKiwyMn Ao uboro 36yaHvKa

Mirpauii

Mirpauii 3 iHWKX perioHiB MOXyTb MPUBHOCUTX JO NONyNAUil HOBI
aneni. Mpuknagom LbOro € NOTPaMIAHHA [0 reHOPOHAY KOPiIHHUX
aMepuKaHLUiB OAHOro 3 BapiaHTiB MiToxoHAapianbHoi AHK, Aknii BUHUK
Ha TepuTopii €Bponu. lMicnAa NOro BMHWKHEHHA B €BPOMi YacTMHa
nogen 3 Taknm BapiaHTom [HK (rannotmnom) mirpyBana Ha cxig €8-
pasii i noTpanuna fo nonynAuii, AKa cTana NpegkoBOK ANA KUTeNiB
AmepuKn

EdekT 3acHo-
BHUKa

Yepes Te WO HOBI NonynALii 3aCHOBYE 3a3BMYall BiAHOCHO HeBenu-
Ka rpyna nogei, ue Moxe 6yTU NPUUMHOK CYTTEBUX 3MiH YacToT
neaknx anenis abo B3arani ix 3HUKHeHHA. Tak, y rpyny, fka cTana
NPefKkoBOK A/1A KOPIHHUX aMepuKaHLiB, He NoTpanuan Nioan 3 ane-
nem B rpynu kposi ABO. Tomy Ao npubyTTA €BPONENLIB Yy XUTENiB
Amepuku 6ynn Tinbkn agi rpynu kposi — | (0) i Il (A)

Opend renis

3MiHa yacToT anenis y pesynbrati Apendy reHiB BifndyBaeTbcA nig
Aielo BMNaakoBoro Gaktopy, AKANA 3HWLLYE YacTUHY nonynAuii 6e3
ypaxyBaHHA MPUCTOCYBaNbHOI LiHHOCTI anenis, WO MOXe CYTTEBO
3MiHIOBATU YacToTW iX OKpemMux BapiaHTiB. Takum daktopom 6yno
BMBEP)KEHHA CynepByskaHy Toba B IHAOHesil 75 TUCAY POKIB TOMY.
Hacnigkom BUBEPXKEHHA CTana 3armbenb 3HAUYHOI YaCTUHW Nogein Ha
TepuTtopii A3ii Ta AQPUKY, WO CYTTEBO 3MIHMIO reHOPOHAMN TUX TPy,
AKMM YAAN0CA BUXUTK B Ui cuTyauii
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TEMA 3

®dakTop Oco6nuBocTi Aii pakTopy

CraTeBuin 1o6ip CraTeBnin 0O6GIp MOXe CYTTEBO BMMBATY Ha LNy HU3KY reHiB. Y nep-
Ly yepry Ha Ti, AKi NOB'A3aHi i3 30BHIWHIM BMMAAOM i ocobnmBocTa-
MU noBegiHKu nmioanHu. Came fi€lo cTaTeBOro fo6opy MOSCHIOTL aK-
TUBHE MOLUINPEHHA OCOOUH 3 BiNABMM BONMOCCAM Ha TepuTopii EBponu
Ta 3HaYyHWUI PO3BUTOK GOpia Ha obnnuyi anHiB (AnoHin) (man. 38.1)

OcodauBocmi popmyBanns zeHodoHgib

Higa KoMILIeKCy HaBeJeHUX BuIlle (aKTOpPiB
CTBOPIOE IJIA KOMKHOI JIIOACHKOI IIOIYJISIil CBOIO
HETIOBTOPHY iCTOPil0 PO3BUTKY, M0 MO3HAYAETHCA
Ha ii remodonxai. Caig BigmiTuTH, 110 IJId Pi3HUX
HONyJAININ 3HaueHHs PisHuUX (PakTopiB OyJIO Heo-
nHakoBuM. Kpim Toro, BesimKe 3HAUEHHS JJIs T€HO-
doHAY KOHKpPEeTHOI momynArii manau i1 KOHTaKTU 3
IHMIUMY TONyJIAIiAME 1 reorpadiuHi yMOBU MicIiia
IPOKUBAHHA.

3ano3nyeHHA TMEeBHUX aJesliB 3 NeHOMY HeaH-
IepTabI[iB IIPeACTAaBHUKAMM JIIOAUHU PO3YMHOI
IpUHeCJN HeaPPUKAHCHKUM IOIIYJIAIIAM HAIIIOTO
BUAY CYTTEBY KOPUCTH. SIK IIOKasaB MOKJIAAHUMN
aHaJIi3, MOMyJIAIil JIOAWHU PO3YMHOI OTpHMAaJIn
Bil HeaHIEepTaJbI[iB, 30KpeMa, aJjiejli TPbOX T'eHiB
TOJIOBHOTO KOMILIeKCY Tictocymicuocti. Came 11i
BapiaHTHU aJiesiB 3a0e3Meuy0Th CTiHKiCTh 0COOMHU
0 HU3KW BipyCHUX iH(MEKITiii.

Man. 38.1. lpuknag gii ctateBoro
Robopy

Man. 38.2. Xuteni Tubety Man. 38.3. ABCTpaniiicbki abopureHm
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CnagKoBicmb i minauBicmp

Tak, momymamii aoguHM, AKi
3aceqanu cxXigHy Asiio, cBoro yacy
3iITKHYJMCA 3 MOMYJAIIAMU 1HIITIOTO
BUNy — JIIOAWHU JeHUCiBCbKOI. IxHi
KOHTaKTU 30araTuau reHO(QOH] II0-
nynaamiii Asii, Ascrpaiii Ta Oxea-
Hil HoBUMU ajenamu. Came JeHUCIB-
CbKi ajiesi MO3BOJISAIOTHL MOMYJAIMIT,
aka sacenusa Tuber (man. 38.2),
KOoM(OpPTHO BimuyBaTm cebe B yMO-
Bax Bucokorip’a. Ileii mpurgang
He € emmHUM. Tak, IiciIsg BUXOIY
npenkiB cydacHol mopuHu 3 AQPH-  Map, 38.4. KuTeni Hosoi MBinei
KU BimOyJiocs ixX cxpelllyBaHHS 3 He-
aHgepTadbIliIMU. | HeBeJMKa UacTUHA HeEaHIEepTaJbChbKUX aJiesiB 3apas
OPUCYTHA B 'eHOMAaX yCiX Hea()PUKAHCHKUX IIOITYJISAITiHA.

PisHi reorpagiuni ymoBu mo-pisHOMY BOJIMBaIOTH Ha momyadrnii. Tak,
ABcTpaJiisa € piBHUHHNM MaTePUKOM, Ha AKOMY BiZICyTHi cyTTeBi 0ap’epu A
nmepecyBaHHA JIIOAMHU. ToMy reHO(DOHAM aBCTPATiICBKUX abOpPUTEeHIB Pi3-
HUX PerioHiB pisHATHCS He AysKe cuiabHO (Maj. 38.3). A or Hosa I'Binesa —
ropuctuii octpiB. HasiTh Ti rpynu, AKi KUBYTb Ha HeBeJHKill BimcraHi
OIHA BiJ OMHOI, MOKYTh He KOHTAKTYBaTU OJHA 3 OJHOIO Yepe3 HaABHICTH
MiXK ixHiMM MicAMHM mocesieHHA Hempoximumx miciuH. Tomy reHodoHT
miel momyssamii Oisbinn pisHomamiTHuit i gudepenmifiopanuii (maa. 38.4).

ﬂ HewopnaBHO po3pobneHunint MeToa nolyky CTOpoHHiX ¢dparmenTtie JHK (ueii me-

TOA He BuKopuctoBye [JHK 3 BMKOMHMX pewToK) NiaTBepamnB dakTy CXpeLlyBaH-
HA NPefKiB Cy4yacHO! NIOAMHN 3 HeaHAepTaNbLAMM | AEHNCIBCbKOIO NIIOANHO. BiH
TaKoX AO3BOJIVB BCTAHOBUTY, O Halli MPefKu CXpellyBannca 3 AeHUCIBLAMMN AK
MiHiMyMm ABiui.

Omoxe, menep Bu 3Haeme

1. Illo Take reHogouxa? 2. SAKy HOIMyJAIil0 HA3UBAIOTH IIOJIi-
mopdHOo? 3. fAKi haKTOpU BIIMBAIOTHL HA TeHOMOH] MOMYJIs-
mii? 4. Ak MoKe BIJIMHYTH Ha TeHOPOHI edeKT 3acHOBHUKA?
5% AxuM ynHOM (POPMYETHCA I'eHO(MOHJ, ITOIIYJIAIii?

3anumannsi ma 3abgaHHsi

6. fIx MoKe BILIMHYTU Ha TeHO(MOHN MOMyJIAIlii ii TpmBajga isossaiisa
Bim iHmmx monyJsiiii aroguau? 7%, BUKOPHUCTOBYOUM JOLATKOBI mixepesa
indopwmairii, misHaiiTecda, Aki daxkTOpU HANOGINABINI CUJIBLHO BILIMHYJIU HAa
reHO(OHT HacesJeHHA YKpaiHWH.
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TEMA 3

9 MeguuHa reHeTUKA

=Y Aki Hayku sug4yaromes /1t0OUHY? Akull kKapiomun mMae -
OuHa? fAki Memoou MOXHa sukopucmamu 0718 8UBYEHHA
cnadkosocmi oouHu? lljo make mymauii? Aki 6ysarome
mymauii?

leHemuka AOGUHU i cnagKoBi 3axBoproBaHHﬂ

I'emeTuka JIOMMHU BUBYAE SBUINA CIAJKOBOCTI 1 MiHJIMBOCTI B IIO-
OYJAAMisAX JIOJei, 0COOJMBOCTI YCIaAKYBaHHSA HOPMAaJbHMUX i maToJoriu-
HUX O3HAaK, 3aJEeKHICTh 3aXBOPIOBAHHA BiJ TeHEeTUUYHOI CXUJILHOCTI i
darTopiB cepemoBuiia. IIuTaHHAMN BUBUYEHHS CHAJKOBUX 3aXBOPIOBAHDL
3aliMaEThCA OKPEMUU PO3MiJ TeHEeTUKHU JIOAWHU — MeIWYHa TeHeTHKa,
AKY YacTO PO3IJIAAITH AK OKPeMy rajay3b MeIUIIMHMU.

HaassuualiHo BaXKJIMBOIO METOI0O MEeAUUYHOI I'eHeTUKY € JOCJIiKeHHs
MexXaHi3MiB BUHUKHEHHS CIaJKOBUX 3axXBopioBaHb. lle Bamkka mpard,
ajle B JesIKMX BUIAJAKaX I'eHETHKU B)Ke HOCATJIN 3HAUHUX YCIIiXiB.

3aBgaHHﬂ i memogu MeguquT 2eHemuku

Ak i Oygp-aKa raaysh HayKU, MeIUYHA FeHEeTUKa Ma€ CBOI 3aBIaHHSA
i MeTOoM MOCTiYKEeHb, 10 IX BUKOPUCTOBYE AJIA BUKOHAHHSA IIUX 3aBIAHD.
OCHOBHUMH 3aBAAHHAMU MEIUUYHOI MeHETHUKU €:

« IiaTHOCTYBaHHSA CHAJKOBUX 3aXBOPIOBAaHbB;

* DOCJIiIP)KeHHA MOJIEKYJIAPHO-TEHETUYHUX OCHOB CIIQJKOBUX 3aXBO-
pIOBaHB;

+ aHAJIi3 MOMUPEHHA CIIAJKOBUX 3aXBOPIOBAHb Y Pi3HUX ITOIMYJIAIIAX;

* IPOBEJIEHHA MEIUKO-TeHETUUYHOTO KOHCYJbTYBaHHAI;

* 3IificCHeHHA IpeHaTaJbHOI (JOII0JIOTOBOI) AiarHOCTUKM CHAaJKOBUX
3aXBOPIOBAHb;

* BUABJIEHHA (DAKTOPiB PUBUKY PO3BUTKY 3aXBOPIOBAHDB 3i CIIAAKOBOIO
CXUJBbHIiCTIO.

Meronm MeAWYHOI T€HETUKU CIIiBIIAMal0Th 3 METOJaMU T'eHEeTUKU JII0-
nunau. Ile Taki MmeTogu: reHeasoriuHuii, OJTUBHIOKOBUMN, IIUTOTEeHETUYHUH,
OONYJIAMiNHO-CTATUCTUYHNN, a TaKOMK YBECh KOMILJIEKC MOJEKYJIAPHO-
TeHeTUYHUX METOHiB.



CnagKoBicmb i minauBicmp

OcHobHi Hanpsmu Meguw—fo'/' 2eHemuku

Y memmumiili reHeruili iCHye TpPHM OCHOBHI HampsMKH poboTu, SAKi
OB’ A3aHi 3 PiBHMMU acHeKTaMu PoOOTH 3i CIIaJKOBUMU 3aXBOPIOBAHHAMM:

« Ipo(piTaKTVKa CIaJKOBUX 3aXBOPIOBAHbB;

« IiarHOCTMKAa CIAaJKOBUX 3aXBOPIOBAaHbB;

- JIKyBaHHSA CIIAQAKOBHX 3aXBOPIOBAHbL Ta IXHiX HACJJiIKiB.

IIpodinakTuka cHagKOBMX 3aXBOPIOBAaHL € HAMWOIJILINI PO3BUHEHUM
HaOpAMKOM. 3aXBOPIOBAHHA IOIJMAIOTHCS HA COIiaJbHY, KOJuU poboTra
BeleThbCd 3 yciM HacejlleHHAM a00 MeBHUMH COIliaJbHUMH TpylIaMu, Ta
iHguBiAyaabHy, 3aCHOBaHYy Ha aHaJNi3i iHAWBiIAyaJabHOrO T€HOTHUIIY YU
POIOBOAY 3 OI[IHKOIO IePCOHAJBLHOT0 PU3UKY HAPOIKEeHHs miTelt 3i cman-
KOBUMM 3aXBOpOBaHHAMU. [{ell HATIPAM He BUMarae BeJMKUX (PiHAHCOBUX
BUTpPAT, ajie JO3BOJIAE CYTTEBO 3HU3UTHU PUBUKU CIAIKOBUX 3aXBOPIOBAaHb
AK IJIs OKpeMoi POAWHMI, TaK 1 AJA IMOIIyJAIil B IiJOoMYy.

JiarHOCTHKA CIIaJKOBUX 3aXBOPIOBAaHb MOXKe OyTU IPAMOI0 abo OIo-
cepenkoBanom. IIpama miarHOCTMKA T'DYHTYETHCA Ha METOJAaX IIPSAMOTO
ananisy JHK mgronmHau, reHHUX TIPOAYKTIB a60 Kapiotumy. OmocepeakoBaHa
miarmHocTuka OyIyeThbCs Ha BCiX IHINIMX MeTomax, AKi He HAlOTh IPAMY
iH(opMaIrito 110710 MOPYIIIeHh HAa M'eHHOMY a00 XPOMOCOMHOMY PiBHSX.

JIikyBaHHA CHIAaAKOBUX 3aXBOPIOBAHb TPUBAJUU dYaC 3aJUIMIATOCH
HaMOiNIbII CKJIATHUM [IJs peajisalili HAIPAMKOM MEIWYHOI I'eHEeTHKH.
TpuBanuii yac mepeBara BigmaBaJjacsd KOpPeKI[il HacaigKiB mopyIlneHHSA
poboTu reHiB, HampUKJaL, JikBigaiii Mmopdosoriugoro um O6ioxiMiuHOrO
medeKTy, IPUUNHOI AKOT0o OYyJI0 cIaJKoBe 3axXBopioBamHs. Hampukianm,
CIIaIKOBY ITOJIIJAKTUJIII0O MOKHA BUIIPABUTH XipypPriuHO, a POSBUTOK aHO-
MaJiii y pasi (peHimKeTOHYpil momepenuTH 3a AOMNOMOIOI0 HEBHOI Hi€TH.
Ane ocranHiM yacoM gemajii OGiJIBIIT CTPIMKMMU TeMIaMU PO3BUBAETHCS
reHHa Tepamisa. ['osoBHuUM ii 3aBHaHHAM € 3aMiHa Je(eKTHUX TeHiB Ha
HOpMAaJIbHI 11 OBHA JIIKBifaIia 3aXBOPIOBAHHS B OKPeMOi JIIOAWHU.

Omoxe, menep Pu 3Haeme

1. Illo Take MeauuHa reHeTukra? 2. SIKi ocHOBHi 3aBmaHHA
MenuuHOi remeturu? 3. fAKi MeTomu MOKe BUKOPHCTOBYBATHU
MeoUUYHA IeHeTura?

3anumanks ma 3abgaHHsi

4. Ha KOHKpPETHHUX IPUKJIAJaX MOKaKiTh OCHOBHiI HAIPAMKH pPOOOTH
MeIUYHOI reHeTUKU. 5% CKJIaIiTh CIIMCOK IIpo0JeM, AKi CJIi BUPIIIIUTH AJId
TOTO, 1100 3aMIiHUTH B OpraHismi Jogunu gedeKTHUI reH Ha HOPMAaJIbHUIMA.
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TEMA 3

CnagkoBi XxBOpoOu i Bagy JIOAUHN

Lo make mymazeHu? Ak ditome MymazeHu? flk opaa-
Hi3M 3axuwaemeoca 8i0 0ii hakmopis, Wo MoXyms NOWKO-
oumu [HK? 3 akoi Kinekocmi nap xpoMocom CKaaoaemecs
Kapiomun s00UHU?

CnagKoBi ma HecnagKoBi 3axBoproBaHHﬂ

Ak i B iHIIUX KUBUX OPTaHi3MiB, FeHETUYHI IOPYIIIEHHSA B JIIOJUHU
MOKYTh BimOyBaTHCs Ha PidHUX PiBHAX opraHisarlii cmaaxoBoro MaTepi-
aly, II0 i cTae MPUYMHOIO CIIAJKOBUX 3aXBOPIOBAHD.

Ha Bigminy Bim cmagkoBmX 3axXBOPIOBaHb NPUPOAMKEHI Bagu BUHU-
KamoTh He B pesyabrari nmomkomikenasa [[HK. Ilpupomxkeni Bagm — 1ie
CTPYKTYPHI HMOPYIIEeHHs, SKi BUHUKAIOTh 10 HAPOAKEHHSA JUTUHU i IIPO-
ABJAIOTHCA Bigpasy abo uepes IeBHMIl uac micias ii HapomsKeHHA. I1x
IPUYNHOIO € MOPYIIeHHs IIPollecy emOpioreHesdy Iig yac BHYTPiITHBO-
yTPOOHOTr0 PO3BUTKY 3apojKa. [IpMUMHOI0 IPUPOKEHUX Bal MOXKe 0yTu
misg 6iosoriunmx, XiMiuHMX a00 (QismuHHX (PaxKTOpiB.

”OPYW@HHﬂ Ha piBHi 2eHomy i Xpomocom

Taki mopymieHHA y JIOAWHU 3a3BUYaAll € AysKe TAXKKUMU 1 PigKO
OyBalOTh CYMiCHUMH 3 JKUTTAM. Tak, 3a YMOBM YTBOPEHHS TPUILIOITHOI
3UTOTH i PO3BUTOK PO3IOUYMHAETHCA, ajie 3apOJOK 3a3BUYall T'MHE Ha
PaHHIX CcTafisgX PO3BUTKY. B OKpeMUX BUIIaJKaX TaKy BariTHICTH BIa-
BaJiocAa 30epertTu A0 MOMEHTY IIOJIOTiB, ajie HOBOHAPO/KEHI 3 TaKWM II0-
PYILIEHHAM KUJIU AysKe HeJOBro. 3MiHM KiJbKOCTI XpOMOCOM B OKPEMUX
napax (Tpucomii Ta MoHocomii) Te;k Bimomi, aje B OiJbIIOCTI BUIIAAKiB
3apOJKN 3 TAKMMU MOPYIIEHHAMU TeXK TUHYTb.

€ numre Kinbka BUHATKIB. Tak, 10 HAPOIKEHHA NOXKWBAIOTH HEMOB-
asTa 3 tpucomiamu mo 13-it (curgpom Ilaray), 18-it (curgpom ExBapzaca)
i 21-#1 (curgpom [layHa) xpomocomax. AJje Jironu i3 cuaapomamu Ilaray
¥ ExBapaca MaloTh 3HAUHI aHOMAJIil PO3BUTKY PiBHUX CHUCTEM OpPraHisMy
i xXuByTH nyske HemoBro. Jlfomm i3 cumugpomom [layHa KUBYTH AOBIIE,
ajle B HUX € Mpo0JjieMu 3i 340POB’sIM.

Yacrimme TpanasioTbCA IOPYIIEHHS y YKUCJL CTAaTeBUX XPOMOCOM.
Ile moB’sizaHO 3 THM, IO Y-XpOMOCOMAa MiCTUTH Iy:Ke MaJio TeHiB, a 3a-
Bi X-XpoMoCOMHU iHAKTUBYIOTHCA KJIiTHUHOIO, IIePETBOPIOIOYUNCH Ha TiJbIle
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Bappa. Tomy remorunu XYY i XXX AKuUX0Ch 0COOJMBUX BO0BHIIIHiX
OpOsABiB He MaiOTh. AJie 3a YMOBU IIOHAJIBLIIOrO 30iJbIIIeHHS KiJbKOCTi
CTaTeBUX XPOMOCOM ITPOOJeMU BUHUKAOTh. CIagKOBUMU 3aXBOPIOBAH-
Hamu € cuaapoMm Kiasaiindeabrepa (remotun XXY) i cuaapom Illeperies-
cbkoro — Tepuepa (B rerHomi e Jimiie ogHa X-XpoMocoMa).

ITpuksgamoMm XPOMOCOMHOIO TODPYIIIEHHA y JIOAWUHU € cUHAPOM Jle-
’KeHa, AKWH BUHWKAE BHACIIZOK yTpaTH (pparMeHTa XpomocoMu. Moro
IIle Ha3WBAIOTh CUHIPOMOM KOTSYOro KPHUKY, 00 IL1au 6arathbox miTeil i3
UM CHUHJIPOMOM CXOMKHI HAa KOTAUYUN KPUK.

Mopywenns na pibri zenib

3a IOIIOMOT0I0 CyUYacHUX METOMiB HOCIiIKeHb yKe BiIKPUTO O0JIMN3hb-
Ko 5000 MoseKyJIApHUX 3aXBOPIOBAHb, SKi € HACHiAKOM IIPOABY MY-
TAHTHUX TEeHiB.
IIpukaaagu reHHUX 3aXBOPIOBAHb JIOTUHU

3axBoploBaHHA BigpomocTi npo 3axBoploBaHHA

DeHinkeToHypiA | BUHMKaE BHACMIAOK MOLIKOAMXKEHHA reHa, PO3TallOBaHOrO Ha XPOMOCOMi
12. Mpr3BOANTL JO HEMOXKNIMBOCTI NepPepobKn amiHOKUCIOTU deHinanaHi-
Hy. 3a BiACYTHOCTI NliKyBaHHA NPU3BOAUTb A0 YPaKeHHA HEpBOBOI CMCTEMM

lemodinis BuHMKa€e BHACNifOK MOLIKOAXKEHHS OQHOMO 3 reHiB, WO BignoBifalTb 3a
npouec 3cigaHHA Kposi. Lli reHn po3TawoBaHi Ha X-xpomocomi. [pn3Bo-
AVTb [O NOPYLUEHHA NPOoLeCiB 3CiAaHHA KPOBI

Cepnosug- BuvHukae B pe3ynbrati 3aMiHM Hykneotugy A Ha T B reHi, AKUA po3-
HOKJTIITUHHA TaloBaHUM Ha xpomocomi 11. Hacnigkom myTalii € 3amiHa B monekyni
aHemif -naHutora remorno6iHy amiHOKMCIIOTU FyTaMiHy Ha BaniH. Taka monekyna

Ma€ BigMiHHY dopMy i CTa€ NPUYMHOIO 3MiHU GOPMU epUTPOLIUTa, LLO
3MeHLUYE MNOLy MOro MoBepXHi i NOriplye 34aTHICTb MNOMMNHATKA KUCEHb

Omoxe, menep Bu 3Haeme

1. Illo Take mpupom:keHi Baau? 2. SIKi IpUYMHU MOKYTH BU-
KJINKaTu mnpupomxeni sagu? 3*. Yomy 36iabieHHA KiIbKOCTL
X-XpoMOCOM Y JIIOAWHHI € MEHIII He0e3IeUYHUM, HijK 30iabIIeH-
HA KigbKocTi Oyab-siKol 3 ayTocom?

3anumanksi ma 3abgaHHsi

4. Bigomi BuUIagku HAPOIKEHHA AUTHUHU JIUIE 3 OJHI€I0 CTATEeBOIO
XPOMOCOMOI0, ajie 3aBKAM Ite xpoMocoMa X. YoMy He HAPOAKYIOThCS TiTHU
3 €IUHOIO0 CTaTeBOI0 Y-xpomocoMoro? 5% 3ampomoHyliTe ¥ OOTPYHTYHTE
rimoresy, sdKa MOSCHIOE YOMY HAPOMIKYIOTHCA NiTH 3 TPUCOMIi€IO caMe IO
13-ii, 18-i1 i 21-ii xpomocoMax, a 3 TPUCOMIi€IO IIO iHIIMX XPOMOCOMAX
TUHYTH iIlle Ha eMOpioHAJIBbHiN cTamil PO3BUTKY.
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TEMA 3

3axBOpIOBaHHA JIOAMHU 31 CIIaJKOBOIO
CXUJBbHICTIO, IXHI IPUYUHN

Ll{o make 3axeopro8aHHA? AKi NnpUYUHU pO38UMKY CnaAo-
KOBUX 3aX80pI0BAHbL? AKi 3aX80PIOBAHHA MaloMb iHpeKyitiHy
npupody? Aki icHytome cnadkosi 3axX80pto8AHHA /TIOOUHU?

ﬂpuww—vu PuHukHeHHsi 3axBoproBaHb 3i cnagKoBoro CXUABHICMIO

3axBOPIOBAaHHA JIOAUHA MOMKHA IIOLIJIUTH Ha TpU Besquki rpynu. Ilep-
Ima — 3aXBOPIOBAHHS, MOABA SAKWX IIOBHICTIO 3aJIe:KUTH BiJl CIIaIKOBUX
nopyitenb (cuagapom [layna, cuagpom IllepermeBckoro-TepHepa TOII0).
Hpyra — 3axBOpIOBaHH#A, IMOABA AKWX IIOBHICTIO 3yMOBJeHa (pakTopamMm
30BHIIITHBOTO cepenoBuIla (OIIiKu, mepeIoMu ToIo). TpeTio rpyny yTBOPIO-
OTh 3aXBOPIOBAHHSA, POBBUTOK SKNX 3YMOBJIEHUI B3a€MOMI€I0 CIIAJKOBUX
dakTopiB i (pakTopiB cepemoBuIia. Taki 3axBopOBaHHSA HA3WBAIOTh 3a-
XBOPIOBAHHAMHU 31 CIAJKOBOIO CXHIBHICTIO 800 MyJIbTU(MAKTOPiaIbHUMEI
3aXBOPIOBAHHAMU.

3a CBOEI0 TEHETUYHOIO0 CKJIAAOBOIO IIi 3aXBOPIOBAHHSA € IOJIr€eHHUMU
1 BUHUKAIOTh IK pe3yabTaTr mii 6ararbox remiB. Ciuim BimmiTuTu, 1Mo ajas
pi3HUX 3aXBOPIOBAHB I[i€l IPyNU CTYIIiHb CIAAKOBOI 3yMOBJIEHOCTI Pi3HUIA.
Y PO3BUTKY HeAKHUX i3 HUX CHAIKOBICTb i YMOBU CepeIOBUINA BiJirparTh
npubJM3HO OJHAKOBY POJIb, a4 PO3BUTOK IHIIIUX MOMKe OyTH 3yMOBJIEHUM
mepeBaskHO CHAJKOBUMU abo IepeBakKHO 30BHIITHIMU (haKTOpammu.

OCHOBHOIO TPUYNHOIO BUHNKHEHHSA TaAKUX 3aXBOPIOBAaHb € (hopMyBaH-
HA BiTHOCHO BpAa3JIMBOTO T'€HOTUITY, 3aBOAKH AKOMY B IIEBHUX YMOBaX
PiBKO HmigBUINIyeThCA NMOBIPHICTH PO3BUTKY 3aXBOPIOBAHHA.

SCJXBOP}OBCJHHF{ 3i cnagKoBOfo cXUAbHIicmio

Icaye GaraTo 3aXBOpPIOBAHbL 3i CHAIKOBOIO CXUJIBHICTIO, i IXHSA mpu-
poza mMosKe OyTH PisHOIO:

* ypom:KeHi Bagu pPo3BUTKY (rimporedasis, KOCOJAIiCTh TOIIIO);

* IICUXiYHi Ta HEPBOBi 3aXBOPIOBaHHA (IIIM30()PEHidA, eIiyerncisa ToImo);

* 3aXBOPIOBAHHS CEPIIEBO-CYINHHOI CHCTEMU;

- nmiaber;

* BUpas3Ka ILJIYHKY Ta ABAHAAIATUIIATIOl KUIIKU;

+ xBOopoOa AuJbIireiimMepa;

- iHIITII coMaTHUYHi 3aXBOPIOBAHHI.
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Cnocodu BPubuerhsi 3axBoproBaHb 3i cnagKoBoro CXUABHICcmMIO

1 BUBUEHHA 3aXBOPIOBAHB 31 CIIAAKOBOIO CXUWJIBHICTIO HallyacTilie
BUKOPHUCTOBYIOTH IBA METOAM — TeHeaJioTiuHui i 6iusHIOKOBuUii. ['eHea-
JIOTiYHUU MeTOoJ 3a3BUUAll 3aCTOCOBYIOTh TiJIbKU OJIA IIOIEPEeIHbOI OIliHKY]
ycmagKyBaHHsS, 00 JOCTaTHHO HAMIMHI pe3yabTaTw 3 HOT0 JOIOMOIOI0
MOMKHA OTPUMATH TiJIbKU AJII MOHOTeHHUX Oo3HaK. Ilig uac 3acTocyBaHHS
reHeaJIOTiuvHOTO MEeTOJy YacTillle 3a BCe AJIA aHaJidy 0epyTh BEJIUKY KiJb-
KicTh poawH, Ae OyJM BUABJEHI JIOAUW, AKiI CTpasKIalOTh Ha BimmoBimHe
3aXBOPIOBaHHA. Ile 3yMOBJIEHO TUM, IO 3HAWTU OAUH POMOBiJA 3 BEJIUKOIO
KiJTBbKIiCTIO MOKOJIIHB Ta INe I 3 JaHUMH IMOJO0 IIeBHOIO 3aXBOPIOBAHHSI
IOCUTH CKJIAJHO.

Bukopucranusa 6J1M3HIOKOBOTO METOAY € 3HAUYHO OiIbIT e()eKTUBHUM.
ITopiBHAHHSA 3HAYHOI KiJIBKOCTI ITIap MOHO3UTOTHUX i AU3UTOTHUX OJIM3-
HIOKiB I03BOJISE€ JOCUTH TOUHO BU3HAYATH BEJNUNHY CIAJTKOBOI CKJIaJI0BO1
B PO3BUTKY IIEBHOTO 3aXBOPIOBaHHI.

Hna po3paxyHKY BHECKY CHaJKOBOCTI y PO3BUTOK 3aXBOPIOBAHHA
BUKOPHUCTOBYIOTH (hopMyiry:

= (M% — D%)/(100 — D% )

me M% — coiBnaginas (KOHKOPAAHTHICTD) IJI MOHO3UTOTHUX OJIM3HIO-

KiB, a D% — coiBmaginasa (KOHKOPAAHTHICTE) AJIS AUSUTOTHUX OJIMBHIOKIB.

Busnauennsa BHECKY CHalIROBOCTi Y PO3BUTOK OEAKMUX 3aXBOPIHOBAHb

HasBHicTb 3axBoploBaHHA B 060X | HaABHicTb 3axBOploBaHHA B 060X
3axBoploBaHHA A 3
MOHO3UrOTHUX 6nN3HIOKIB (%) AN3UTrOTHUX 6nMn3HIOKIB (%)
linepToHiA 26,2 10,0
IHdapKT miokapga| 19,6 15,5
IHcynbT 22,4 10,8
PeBmaTtunam 26,0 10,5

Omoxe, menep Pu 3Haeme

W 1. IITo Take 3aXBOPIOBAHHA 3i CIIaJKOBOIO CXUJbHiCcTIO? 2. K
BOHU BUHHKAMOTH? 3. fAKi 3aXBOpIOBAaHHS JIOAUHA MAIOTh CIAL-

-
_’ Iriil KOBY CXUJIBHICTH [0 BUHUKHEHHSI?

BGHUMCIHHFI ma 3ClBgCIHHﬂ

4. Ha KOHKpeTHOMY NPUKJIAAi IIOACHITH, AK MOYKHA OOCIiAUTU 3a-
XBOPIOBAHHS 31 CIIAAKOBOIO CXMJIbHIiCTIO. 5%, CKJIAAIThL CINCOK PeKOMEH/1a-
ik aaa npo@iJaKTUKY 3aXBOPIOBAaHb 31 CIIaJAKOBOIO CXUJIBHICTIO. 6*. P03-
paxyiiTe BHECOK CIIQAKOBOCTiI IJA PO3BUTKY 3aXBOPIOBaHbL, HaBEAEHUX
y Tabauii y maparpadi.
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TEMA 3

Meaguko-reHeTUUYHEe KOHCYJbTYBaHH.
IliarHOCTHKA Ta IIpodijlaKTUKAa
CIIaJKOBHUX 3aXBOPIOBAHb

AKi munu ycnadky8aHHA 03HAK € 8 JII0OUHU? llJo make
CnAokose 3ax80prB8AHHA? AKi cnaddkosi 3axeoptosaHHs mpa-
naglomeca 8 /IOOUHU? AK MOXHA po3paxysamu BHECOK
Ccnadkosocmi y po38UMOK NEBHO20 3aX80PHOBAHHA?

/V\eguxo—aeHemuqu KOHCYAIDVHYBCIHHFJ

CrorogHi BijoMo 6araTo 3aXBOpPIOBaHb, MeXaHIZBMU BUHUKHEHHA AKUX
moB’sA3aHi 3i cagKOBUMU MOPYIIeHHAMU. ['OJIOBHUM BHCHOBKOM 3a pe-
3yJIbTaTaMWN BUBYEHHS TAKUX 3aXBOPIOBAaHb € Te, IO CIAJAKOBI 3aXBO-
POBaHHA JIOAWUHMN HabaraTo IIPOCTillle IOIEPeauTH, HijK BUJIIKyBaTH.
Towmy ansa IXHBOTO OIIEPEIKEHHS CTBOPEHO CUCTEMY MEANKO-TeHEeTUYHOTO
KOHCYJIbTYBaHHA.

Menuko-reHeTUYHe KOHCYJIbTYBAHHA — II€ OAUH 3 BUIIB MeIUUHOIL
IOTIOMOTY HacCeJIeHHIO, AKUI MT03BOJIAE IONEepeNuTU HApPOAKeHHA AiTelt
31 cIagKOBOIO IATOJIOTIEIO.

3a IOTOMOTrOI0 MENMKO-TEHETUYHOTO KOHCYJIbTYBaHHSA MOXKHA 3Iii-
CHIOBATH:

 IiarHOCTyBaHHA CIAAKOBOTO 3aXBOPIOBAHHS Ta BU3HAUEHHS TUITY
Moro ycmaJgKyBaHHS;

* POBPAXYHOK PUBUKY (200 MOBTOPHOTO PUBUKY y BUMAAKY ByKe BU-
SBJIEHOTO CIIQJKOBOTO 3aXBOPIOBAHHS y CTaPINOl AWTHUHU) HAPOMIKEHHS
XBOPO1 AUTUHU;

* BUBHAYEHHA MOKJIMBUX CIIOCO0IB MPO(DiTaKTUKY EeBHOTO 3aXBOPIO-
BaHHA.

Menuko-reHeTuYHe KOHCYJIBTYBaHHS B YKpaiHi 3ailiCHIOIOTHL Menu-
KO-TeHeTHYHi KabiHeTu, MeIMKO-TeHeTUUHI IeHTPHU i BigmoBigHi dgaxisii
MeIUUYHUX IHCTUTYTiB, HAYKOBO-AOCHIiIHUX iHCTUTYTIiB Ta iHCTUTYTiB yI0-
CKOHAJIEHHA JIiKapiB.

DiazHocmuka cnagKoBux 3axBoproBaHb

JiarHOCTHMKY CIAaJKOBUX 3aXBOPIOBaHb 3AIMCHIOIOTHL 3a AOIOMOTOIO
pisHOMaHITHUX MeToAiB. [lo TaKMX MeTOJiB HajIeKaTh:

« BizyasibHe oOcTe:KeHHSA (BidyasibHe BUABJIEHHS XapaKTePHUX CHUMII-
TOMiB);
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* YIBTPa3BYKOBE IOCTIMKEeHHA (ZOCHiAMKEeHHS ILJIOAY 3a JOIIOMOTOIO0
YIBTPa3BYKY);

« IUTOTeHEeTUUYHUN aHaJi3 (aHajJi3 XpoOMOCOMHOTO HAOOPY);

- Oioximiunuii amaJis (BU3HAUEHHS HAABHOCTI I yMiCTy II€eBHUX CIIO-
JYK, AKi € MapKepaM! 3aXBODPIOBaHH);

« MOJIEKYJITPHO-TeHEeTUYHEe OCHiM:KeHHA (BUABJEHHS aHOMAJiN 3a
nonomorono [THK-30oHAiB);

- iMmyHOJIOTiUHEe mocimKeHHA (aHANI3 IMYHOJOTiYHMX pPeaKIriii).

ﬂpoc}SiAaKmuKa cnagrobux 3axbopioBarp

ITpodinaxkTuKa cagKoBUX 3aXBOPIOBAHb € AY:Ke BAXKJINBOIO, OCKIIBKI
BUTpPATU Ha Hel He3PiBHAHHO MEHIIi, HijK BUTpaTH Ha JiKyBaHHS HOBO-
HapOMKeHUX 3i crmagKoBUMU BajgamMu. KpiM Toro, moiepem:keHHs Hapo-
IKeHHS TiTell 3 TAaKUMU 3aXBOPIOBAHHAMU J03BOJISAE VHUKHYTH TAKKUIX
MOPAJbHUX IIepPe’KMBaHb y 0ATbKiB Ta poguUiB.

EdexTusauMu 3axomaMu IpodilaKTUKU CIIAZKOBUX 3aXBOPIOBAaHB €:

- HaJaHHa 0aThbKaM eJeMEeHTAPHUX 3HAaHb [P0 HPUUYMHU CHALKOBUX
3aXBOPIOBAHb TA MOXKJIUBICTH IX MHOIEpeIKeHHS;

* aHAJi3 POAOBOAY OATBKiB 1 PO3pPaxXyHOK PUBUKY HAPOIKEHHS IU-
TUHU 3i CIIAAKOBUM 3aXBOPIOBAHHIM;

* IPOIIaryBaHHA 3J0POBOTO CIIOCO0Y JKUTT;

« YTPUMAaHHS BiJ HaAMipHOTO BXKUBAHHSA aJKOTOJIIO, BiZMoOBa Big Ky-
PiHHS Ta BXKUBAHHA HAPKOTUUYHUX PEUYOBUH;

* IOTPUMAHHS TpPaBUJ 0e3meKHU IIiJ yac poOOTH 3 peuoBHHaAMHU abo
OopujiagaMu, SIKi IIOTEHI[IHHO MOMKYTh MaTU MYTareHHUH e(dexT.

Omxe, menep Pu 3Haeme

1. IlTo Take MeAUKO-TEHETUUYHE KOHCYJIbTyBaHHA? 2. XTO MOMKe
3OIACHUTH MeIUKO-TeHeTHUYHe KOHCYJAbTyBaHHA? 3. fAKi meTo-
IV BUKOPUCTOBYIOTH y IIPOIleci BUSHAUEHHSA PU3UKY IOABU
CIaJAKOBOTO 3aXBOpIOBaHHA? 4*. IK MOKHa 3MEHIIIUTH PUBUK
HapOJKEeHHA AUTUHU 31 CIIaJKOBUM 3aXBOPIOBAHHAM?

3anumanns ma 3abgarhs

6. YoMy MeIMKO-TeHETUUYHE KOHCYJIbTYBAHHA MAa€ BayKJIMBe 3HAUEHHS
IJId TIOoIepelKeHHA MOMINPeHH A IIKIINBUX MyTai y moguau? 7. Take
3aXBOPIOBAHHSA, K CEPIIOBUHOKJIITHHHA aHEMisA B FeTePO3UTOTHOMY CTaHi
IiarHOCTYBATHU CKJIAAHO, OCKIJIbKM TiJIBKM YaCTHHA MOJIEKYJ IeMOIJIOOiHY
B KPOBi Mae aHOMAaJIbHY (DOPMY i HE MOKe HOPMAaJIbLHO IIEPEHOCUTH KUCEHb.
SKi MeTomu MOKHA 3acTOCyBaTH, MO0 AiarHOCTYBaTU Ile 3aXBOPIOBAHHSA
B JIIOAWHU, KA € HOCiEM I[HOTO CIIAJAKOBOTO 3aXBOPIOBAHHS?
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OCHOBHI' NOAOXKCHHA memu

Kaacuyri memogu ezeHemu4Hux goc/\igmeHb

« Teneastoriunmii
« [TonmyaAmifiHO-CTaTUCTUUHU A
- i6puponoriunmit

s [fluToreHeTHUHMH
- Bioximiunmit
- BansamokoBuit

ﬂowupeHi MO/\eKyAﬁpHo-aeHemuqu memogu goc/\igmeHHﬂ

BcTaHOBNIOE NOCNIAOBHICTD HYKNEOTUAHUX OCHOB Ha MEBHIN

CekBeHyBaHHA [HK pinanui AHK

MonimepasHa naHuto- | 36inbluye KinbKicTb NoTpi6HMX monekyn OHK po piBHA, fJocTaTHbO-
roBa peakuis ro Ana NpoBefeHHA JOoCNiaXeHb

MeTop reHeTUUHKX
MapKepiB

[lo3Bonse ifeHTNdiIKyBaTU OCOOMHYW, BM3HAYaTV CTPYKTYpY Monyns-
uin Towo

OHK-mikpouin Br3Hauae, AKi came 3 reHiB € akTVBHUMW B JOCHIAXKYBaHUX KNiTUHaX

3akoHu cnagkoPocmi

3aKOH OQHOTUMHOCTI
ribpuais nepuworo
NMOKONiHHA

3aKoH po3uienneHHsA
CcnagKoBMX O3HaK
y Hawapgkis riopnaa

3aKoH He3aJieXKHOro
KOMGiHyBaHHA
CNapKoBMX O3HaK
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¢opmu MmiHauPocmi

HecnapgkoBa
(3MiHM He nepepatoTbCA
HalllaiKam)

CnapkoBa
(3mMiHM nepepatoTbCA
HalllaiKam)

OHTOreHeTN4YHa
(BipOyBa€eTbCA NMPOTATrOM
KUTTA 0COOUHM)

Kom6iHaTnBHa
(He 3miHI0O€ETBCA CcTpyKTypa [AHK
abo cTpyKTypa KapioTtumny)

MyTauinHa
(3miHl0€TbCA cTpyKTypa OHK
abo cTpyKTypa KapioTumny)




<<Cnagl<o£vicmb i miHauBicmp»

MymazeHhHi parmopu

DisnuHi XimiuHi bionoriyHi

PeHTreHiBcbke Ta ynbtpa- | ®opmanbgerig, fiokcuH, cno- | Bipycwn, TokcuHy, aki Bupobnsa-
dionetoBe BUNpPOMiHeH- | nyku Mnombymy, ankorosb, I0Tb XWMBi OpraHiamu, MobinbHi
HA, YNbTPa3ByK TOLLO HapKOTMYHI PEYOBMHU TOLLO | FEHETUYHi eleMeHTU TOLIO

TUF)U YCHCIgKychHHFI MOHO2CEHHUX O3HdK AI’OgUHU

+ AyTOCOMHO-IOMiHAHTHE + 3uemieHe 3i cTaTTIO, JOMiHAHTHE
+ AyTOoCOMHO-peIllecuBHe - 3uemnieHe 3i cTAaTTIO, pelleCUBHE
« Tonmargpuune - 3ajJexkHe Big crTaTi, ayTOoCOMHE

CnagKoBi 3axBoproBaHHﬂ AOGUHU

MpuynHN BUHVKHEHHA Mpuknagn 3axBopioBaHb

3miHa uncna xpomocom y reHomi | CuHgpomu Matay, Easappaca, JayHa, KnanHpenbtepa,
Lllepeweckoro — TepHepa

MopyLeHHA cTpyKTypn okpemoi | CuHagpom JlexeHa
XPOMOCOMM

MopyLueHHA cTpyKTypy okpemo- | MykoBicumnpo3s, deHinkeToHypis, remodinia, cepnosug-
ro reHa HOKNITUHHa aHeMmisn

3abgaHHs go memu

3aBmaHHA 4 iHIMBigyaabHOI PoOoOTH

1. OGr'pyHTYHTE TBEPIKEHHS IIPO Te, IO TeHOTHUII JIIOAUHU € IiJIiCHOO
iHTEerpoBaHOI CHUCTEMOIO.

2. IloAcHITH MOJIEKYJIAPHI MeXaHi3MU MiHJMBOCTI y JIOIUHMU.

3. HaiiTe XapaKTepPUCTHUKY THUIIAM YCIAAKyBaHHA O3HAK Y JIOIUHU
(moBHEe Ta HeIOBHE NJOMiHYBaHHA, KOJAOMiHYBaHHS, ayTOCOMHO-PEIleCUBHE
Ta ayTOCOMHO-IOMiHAHTHE, 3UelJieHe, 3UeljeHe 3i cTaTTio).

4. ITopiBHATEe MOHOTEHHE Ta TOJIiTeHHE YCIIaAKyBaHHA O3HAK V JIIOMUHU.

3aBmaHHA O PoOOTH y rpymax

5. IIpoanasizyiiTe mO3UTUBHI Ta HETATUBHI acleKTU MPOPiTaKTUKU
Ta Tepamii CagKOBUX 3aXBOPIOBAaHb JIOAWHU, PE3YJbTATH MPEACTaBTE
y BUTJIAAL ITpe3eHTAaIrii.

Temu nabuarbhux npoexkmib

T'eneTnuHMiT MOHITOPUHT B JIOACHKUX CIiJIbHOTaX

CxpuHiHTr-IpOTpaMu IJId HOBOHAPOIKEHUX

Tenorepanis Ta ii mepcrnekTuBU

ITepesipTe cBoi 3HanHA 3 TeMu «CIagKOBiCTh i MiHIUBICTE»
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oAozidHa HayKa ) yxpa'fﬂi

AnekceeBa OneHa CemeHiBHa (1926-2006)

BupatHuin yKpaiHCbKuii yueHuin-cenekuioHep. MNpatjoBana B ranysi
cenekuii rpeyku. [JOKTOp CinbCbKOrocnofapcbKux Hayk, npodecop.
3acnyeHun [Aiav Hayku i TexHiku YkpaiHu. HaropogkeHa opaeHom
Tpynosoro YepsoHoro [Mpanopa Ta meganamu.

O. C. AnekceeBa ony6snikyBana noHag 350 HayKOBYVX MpaLib, Nigrotysana
27 KaHAWAATIB Hayk Ta YOTMPbOX AOKTOPIB HayK. CTBOpuUna CBIiTOBY KO-
nekuito reHopoHAy rpeukn B YKpaiHi. € 3aCHOBHMKOM HayKOBOI LUKONW
BUYEHUX i3 cenekuii, HaCiHHMULTBA Ta TEXHOJOTII BUPOLLYBaHHA FPEYKN.
3a yyvacrti O. C. AnleKceeBOI 3aCHOBaHO TepHOMINbCbKY HayKOBO-BMPOO-
HUuy cuctemy «fpeuka», BUBEAEHO 11 NepefjaHO Ha COPTOBUMPOOYBaHHS
30 coprTiB rpeuku, 12 3 AKMX PaioOHOBaHO.

FepweH3oH Ceprin MuxannoBu4 (1906-1998)

Bigomuin ydyeHui, foKTOp GionoriyHnx Hayk, npodecop, akagemik HAH
YKpainu. [MpautoBas y ranysi reHeTuKu.

[Jocnig>kyBaB XiMiYHWIN MyTareHe3, MOGinbHi reHeTUYHi enemMeHTu, 3Bo-
POTHIO TPaHCKPUMLilo. AKTYBHO MpaLloBaB y ranaysi nonynaAauinHoi Ta
MOJIEKYNIAPHOI FeHeTUKKW. JocnifxyBaB MeXaHi3MU CriaAKoBOI MiHAUBOCTI
y MPUPOAHKX NONyNALiAX.

KoBaneBcbkuin OnekcaHgp OHy¢pinosuy (1840-1901)

BupatHuii Giosor Ta embpionor. OfuH i3 3aCHOBHUKIB €BOJIIOLINHOT
embpionorii Ta ¢isionorii. bys npodecopom yHiBepcutetis y KasaHi,
Kuegi, Opeci 11 CaHkT-TleTepbyp3i. 3acHOBHUK (pa3om 3 I. |. MeuHumKo-
BUM) TEOPIi 3apOAKOBUX NNCTKIB.

OpauH i3 3acHOBHUKIB CeBaCTOMNOMIbCbKOI MOPCBKOI 6ioNoriyHol CTaHLil.
Tpusanun yac (3 1892 no 1901 pik) 6yB ii AMpeKTOpOM.

MeunukoB Inna Inniu (1845-1916)

YcecBiTHbO BigomMuia Giosor i maTosor, 300/0r i embpiosior, 6akTepionor
Ta iMyHOJOF, 3aCHOBHVIK €BOJIOLIIIHOT eMOPIoNOorii Ta repoHTOsOri, aBTOP
Teopii iMyHiTeTy 1 3ananeHHA. 1882 poKy yYeHWI 34iNCHUB BigKPUTTA

B ranysi ¢arouyuTosy, 3a wo 1908 poky omepkaB HobeniBcbKy npemito.

Pemecno Bacunb Mukonamnosuu (1907-1983)

BupatHuin ykpaiHcbKun yuyeHuii-cenekuioHep. lNpautosas y ranysi
cenekuii feHunLj.

Benukoto 3acnyroio BUEHOro € po3pobKa Ta BMPOBaAXEHHA B Cenek-
LiHY NPaKTUKY MeToAy OTPUMAHHA BUCOKOBPOMAMHUX COPTIB O3UMOI
nweHnui 3 NigBULLEHOI0 CTINKICTIO OO eKCTpemanbHUx ymos. CTBOpuB
i pavioHyBaB 20 COPTiB O3UMOI MLIEHWLi, Y TOMY YACAi BiAOMUIA COPT
«MupoHiBcbka-808». ABTop noHag 200 HaykoBuX MpaLb.
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CumupeHko JleBko MnatoHoBuY (1855-1920)

BupatHWIA yKpaiHCbKMIA YUYeHWI, AKUIA NpaLoBaB y raaysi NOMOSIOFil.
YneH-KopecnoHAeHT benbriicbkoro ToBapucTBa CafiBHUKIB, moyec-
HUIA uneH OpaHLYy3bKOro HaLioHanbHOro MOMOJIOFiIYHOro TOBapuCTBa.
ABTOp BUAaHHA «[TOMOSIOriA» Yy TPbOX TOMaX.

AKnimaTn3yBaB i BMBIB HOBi COPTM MNOAOBUX AepeB. ABTOP BifoOMOro
copty A6nyHi «PeHeT CumupeHKko». CTBOPUB OAUH 3 HabinbLuux y
€Bponi NOMOJIOTIYHUX PO3CAAHVIKIB, AKUIA BKoYaB 900 copTiB s6myHb,
889 coprtis rpyw, 350 cOpTiB BULLHI 1 YepeluHi Ta iHwWi BUAW MA0A0-
BUX [I€PEB.

YepHeHko CemeH Pepoposuy (1877-1974)

BrpaTHUI yKpaiHCbKNA yUYeHnn-cenekuioHep.

ABTOp 671M3bKO 50 HayKkoBuX cTaTeli i 2 KHUr. BuBiB noHag 60 copTis
A6nyHb i 10 copTiB rpyL.

Cenekuielo 3ammasca 3 1902 poky. lMpautoBaB y Bo3gBMKeHCbKO-

My CinbCbKOrocrnogapcbKomy yuunuili. Ha Teputopii YKpaiHu BUBIB
16 copriB A6MyHb i 1 copT rpyul. MoTiMm npaltoBaB B IHCTUTYTI nnogo-
BO-ArifHNX KynbTyp (micto Ko310B, HUHI M. MidyprHCbK).

IOp’eB Bacunb AkoBuu (1879-1962)

BugatHuin yKpaiHCbKun yyeHuii-cenekuioHep. Astop mamxe 100 Ha-
YKOBMX My6sikauii. 3aiiMaBCcsi ANTAHHAMMU METOAVKM 1 OpraHisauif
cenekuii, CopToBMNPOOYBaHHA i HaCNiZHULTBA CiNbCbKOrocnodapCbKux
KynbTyp. BuBiB 6arato copTiB 03UMOi i APOi MLIeHNWLj, Npoca, KyKypy-
A31 Ta HWKX KynbTyp.

Yemarobu

CenekuiniHoO-reHeTUYHUN iHCTUTYT — HauioHanbHun
LIeHTP HaciHHE3HaBCTBa Ta COPTOBMBYEHHA

3acHoBaHO Yy M. Ogeci 1912 p. OCHOBHi HampAMK AiANBHOCTI: AOCHi-

OXEeHHA aKTyalbHUX MUTaHb cenekuii Ta HaCiHHULTBA CiflbCbKOrocno-
HapCbKNX KyMbTyp, BUBEOEHHA HOBUX COPTIB i rmMbpuAiB nieHulj, a4-
MEHI0, COHALLIHMKA, parncy, col, HYTy, TOPOXY, COPro Ta iHLUX KyJbTyp.

IHcTUTYT pocnuHHMUTBa iM. B. fl. IOp’eBa HAAH

3acHOBaHO y M. XapkoBi 1908 p. OCHOBHi HanpAMKMK AiAAbHOCTI: fO-

CNigMXeHHA aKTyaNlbHUX MUTaHb CeneKuil Ta HaCiHHULTBA CilbCbKOroc-

NOAAPCHKUX KyNbTyp, BUBEAEHHA HOBUX COPTIB i FiOpuAiB COHALIHMKA,
NueHnLi, AYMEHIO, TOPOXy Ta iHWMX KynbTyp. Ha 6asi iHcTuTyTy CcTBO-
peHo HauioHanbHUM LIEHTP reHeTUYHMX PecypcCiB PoCavH YKpaiHu.

B iHcTuTyTi mpaute 15 gokTopiB Ta 60 KaHAMAATIB Hayk.
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Penpoaykiliss Ta po3BUTOK OpraHi3MiB

Penponykirisa Ak MexaHi3M 3a0e3mneueHHA
0e3mepepPBHOCTI icHYBaHHSA BUIB

AKi 0CHOBHIi 81acmMuBocMi € XxapakmepHUMU OJ1A Xu-
8UX op2aHi3mie? fAKi icHytoms cnocobu pO3MHOXEHHS XUBUX
opezaHi3mie? Ak po3mMHoXylomeca ccasyi? Aki ocobnusocmi
PO3MHOXEHHSA € XapakmepHUMU 018 K8iMmKOB8UX pOC/IUH?

Penpogquiﬂ xubux opzaniamib

Penpoaykmissi — 1me 3maTHiCTH KMBUX OPraHidaMiB [0 caMOBiATBO-
peHHs, YTBOPEHHS HUMH HAIMAaAKiB, AKi € 3acoboM 30epe’KeHHs BUIIB
i axi sabesmeuyioTh Oe3mepepBHICTh IXHLOTO icHyBaHHA. 3HATHICTH 10
CaMOBiATBOPEHHsS — Iie OJHA 3 KJIOUOBUX O3HAK JKUBOTIO, SKa BiApisHse
JKUBi1 OpraHisMm Bill HEXKMBUX CHUCTEM.

PemponyKiria :kuBuxX opraHisMiB Big0yBaeTbeca y (opMi pO3SMHOMKEHHSA
y pisHuii cmoci6. Ciig BigsmaumTu, 110 34aTHICTH 10 PENPOAYKIIiI MalOTh

He TiNBKMW KJIITHUHHI opraHiamu, ajie I Taki HeKJITWHHI (opMuU KUTTH,
AK Bipycw.

q’opmu [PO3MHOKeHHS skubux opzaHi:«JMiB

OcHOoBHUX (OPM PO3MHOKEHHA KUBUX OPraHidMiB icHye KinbKa.
B mepiry uepry pospisHsOTH craTeBe (Iif 4ac AKOro yTBOPIOIOTHCA CTa-
TeBi KJiTWUHU) i HecrareBe (IIiJ Yac AKOrO CTAaTeBi KJITHUHU HE YTBOPIO-
IOTHCS) POSMHOYKEHHSA.

K oxpemy opMy POSMHOKEHHSA MOKYTH PO3IJIANATU BereTaTUBHE
PO3MHOKEHHA, BUOKPEMJIIOIOUM H0ro i3 HecraTeBoro. B Takomy BUIIAAKY
HeCcTaTeBUM BBasKalOTh PO3MHOMKEHH, IIiJl Yac AKOr0 YTBOPIOIOTHCA CIeIli-
aJIizoBaHi CTPYKTYpH (CIIOPU, TeMYJHU TOIN0). A BereTaTUBHUM BBaKalOTh
POBMHOMKEHHSA, Il 4ac AKOT0 TaKi CTPYKTYPH He YTBOPIOIOTHCA i AJdA
PO3MHOKEHHSI BUKOPHCTOBYIOTHCS 3BHUaliHi comaTwuHi opranu (y ILia-
Hapii abo rigpm — YacTWHU Tija, Y MOPCHKMUX 3ipOK — MIPOMEHi TOII0).



Penpogquiﬁ ma posbumok opzaHizmib

Hecmamebe [PO3MHOKeHHs! ()
HecraTeBe po3MHOKEHHS — YTBOPEHHA HO- )
. - . XnamigomoHaga
BOIO Opra"isamy 3 omHiei abo rpymu KJIiTUH BU-
XiTHOTO MaTepPUHCHKOr0 OPraHidaMy, B X041 AKOT0 ‘ g;
He YTBOPIOIOTHCSA CTaTeBi KJiTMHM i He Bim0Oy- BLL

BaeThCA CTATeBUU mpoliec. Y IbOMY BUIAAKY
B POBMHOJKEHHi Oepe y4YacTh TiJIBKM OfHA 0ATh-
KiBCcbKa ocoOuwHa, IIf0 Tepelae CBOIO CIaJKOBY
irgopmariro mouipHiM opramismam.

ITeit cmoci6 pPO3MHOYKEHHSA MOIIUPEHUN
B yCixX TPyl KUBUX OpPraHisMiB i € BUXiZHUM \ 3urora

CII0COO0OM DPO3MHOMKEHHA IJIA KJIITHHHUX (POopM. \Q

HaIlagKiB MOKYTh BCi OCOOMHM, TOAI AK y BU-

CyTTEBOIO IIepeBaroio HeCTATEeBOTO PO3MHOMKEHHS
€ Te, III0 B IILOMY BapiaHTi MPOAYKYBATU HOBUX %
s

MagKy CTaTeBOT'O POSMHOKEHHS M0 IIbOTO 3JaTHI

TIIBKW CAMKH. Man. 43.1. CrateBe pO3MHOMXEHHS

OAHOKNITUHHOIO OpraHismy
Cmamebe poszmHoxeHHs

CraTeBe pO3MHOKEHHSA — TUII PO3MHOKEHHS, 3a SKOT0 YTBOPIOIOTHCA
crelriajisoBaHi cTaTeBi KJIiTuHY i BimOyBaeThCcs craTeBuil mpoiiec. CraTese
POBMHOMKEHHS CIIOCTEPIraeThCcsa y IPeACTaBHUKIB OlIBIIIOCTI cucTeMaTrd-
HUX T'PYH POCJAUHHOTO i TBapuHHOTO cBiTy (Mai. 43.1).

3a YyMOBH CTATEBOTO PO3MHOKEHHS YTBOPEHHS HOBOTO OPTraHisMy 3a-
3BUYAl BimOyBaeThCs 3a ydacTi ABOX OaThbKiBCBKMX OpraHisMiB, aje y
BUOAIKY TepMa(@poOIUTU3My CTATEBUM IILJIAXOM MOKE PO3MHOMKYBATUCS
1 omma ocobmua. Ilim yac cTaTeBOro po3MHOKEHHS BifOyBa€ThCA 3JIUTTS
cTaTeBUX KJITMH — raMeT dYoJioBiuoro i kimouoro opranismy. Tarkum
YMHOM, HOBUI OpraHi3M Hece CIaIKoOBY iH(opMalliro 000x 6aTbKiB.

Omoxe, menep Bu 3Haeme

1. IIlo Take pempoaykirisa?
2. Hagimo penpoaykiiis moTpidHa KuBuUM opraHismam?
3. Yu spaTtHi g0 pempoaykiii Bipycu?

SGHUMCIHHFI md 3CIBgCIHHFI

4, CKJIamiTh CIIMCOK i3 5—6 BUiB :KMBUX OPraHisaMiB BaIloi MiciieBocCTi,
AKi 3maTHI [0 HecTaTeBOro PO3MHOKeHHA. 5*. Ha KOHKpeTHUX MpUKJIazax
MMOSICHITBH, SIKi IepeBaru ¥ HeJOJIKU Yy MOPIiBHAHHI 3 iHIIMMU criocobamMu
PO3MHOKEHHS Ma€ CTaTeBe PO3MHOKEHHS?
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TEMA 4

Oco0simBoCTi IpoIIeciB pereHeparii
Opra"iamy JIOOUHNA
=

Aki opeaHi3amu 30amHi 8i0HO8/I0BAMU 8MpPAY€eHi Yadc-
muHuU mina? fAkul npoyec NoK/IAOeHO 8 OCHOBY 8ezemad-
MUBHO20 PO3MHOXEHHA Y MBAPUH i pOCaUH? AKi meapuHu
30amHi 8i0Ho8/II08AMU 8MPAYeHi YacmuHU mina?

PeeeHe/oaqiﬂ ma ii piaHobugu

Pereneparnia — 1ie 3JaTHICTh KMBUX OPraHi3MiB BiJHOBJIIOBATU CBOI
MOIIKOA KeHi abo BTpaueHi cTpykTypu. BoHa € ogHieo 3 pyHIaMEHTAID-
HUX BJACTHUBOCTEIl KUBUX OPTaHi3MiB, Xoua I IPOABIAETHCI Y PiSHUX
oprauiamiB y pisHi#t mipi. KIMo omgHi opraHisMu MOMKYTHL CaAMOBIJHOBU-
THUCA HaBiTh HicadA Oy’Ke CUJIbHUX IIOINKOI:KeHb (Tiapu, miaaHapii Tomro),
TO iHIII 37maTHI N0 pereHeparil y HesHauHil Mmipi (Hemartonam).

PereneparriiiHi BJIacTUBOCTI OpraiismMy JIOAMHN He € HaBUAATHIIIN-
MU, ajie BiH yce K TaKu 3JaTHUN M0 BiTHOBJEHHS CBOIX ITOINKOJMKEHb.
Ha piBeHp pereHepamiiHmX BJIACTUBOCTEI BIJIMBAE Te, IO JIOJWHA €
BHCOKOPO3BUHEHIM BHUAOM 3i CKJIAZHOIO IIOBEiHKOI0. A B IpoIleci eBo-
JIIOITil pereHepallifiHi BJaCTHUBOCTI TaKWX BUIB 3MeHITyBaauca. Ile 0yJio
MOB’A3aHO 3 TUM, II0 A0Ope pO3BUHEHA HEePBOBa CHUCTEMa 3HAUHO 3HU-
JKyBajia PUBWK OTPUMAHHS IOIIKOIMKEHb, IJA JiKkBimamii sxmx i Oyiaa
moTpibHa pereHepaiid.

PospisuaooTe ABi opMu pereHepallii — BHYTPIIIHLOKJIITHHHA Ta
KJIiTHHHA. BHYTpiIHBOKJIITHHHA Bif0yBaeThCs BCepeAMHI KJIITUH 3a pa-
XYHOK MOJIEKYJIAPHUX MeXaHi3MiB i BifHOBJIOe MOTPiOHI KJiTwHI opra-
HeJIW Ta MOJEeKYJapHi cTpyKTypu. KiaiTumaHa pereHeparlis BimOyBaeTbcs
Ha pPiBHi opramiamMy 3a paxyHOK IIOJiJly KJITHH, IO JO3BOJIAE IIOBHiCTIO
a00 YacTKOBO BiJJHOBJIOBATM TKAHWHU W OpraHU.

3aJie;KHO Big 3amau, AKi BUpIiNTye B OpraHisMi JIOOIWHU IIPOIIEC pere-
Hepalii, po3pisHAIOTH (pisiosoriuHy W pemapaTHWBHY pereHeparliiio.

PizionoziuHa pezeHepayisi

dizionoriuna pereHepalia npusHaueHa IJs BiTHOBJIEHHS CTPYKTYD
opraHiamy, AKi 3a3HAIOTh IIOIIKOAMKEHDb B X01 HOPMAaJbHUX (PidioorivHuX
nporieciB. Ile#t Tun pereneparii BifOyBaeThCA MPOTATOM YCHOTO KUTTS
aogunu (mas. 44.1). Hanpukian, 3a paxyHoK (isiosoriunoi pereneparii



Penpogquiﬁ ma posbumok opzaHizmib

BimOyBaeThCA IIOCTiMiHA 3MiHa emiTe- .
JIi0 KHMIIIKOBOT'O TPaKTy Ta IIOKPUB- :
HOTO eIliTesito; Ieil camMuii mpoliec ]

€ OCHOBOIO OHOBJIEHHS €PUTPOIIUTIB Hupka
KPOBi, uac iCHyBaHHSA SIKHX JOCHUTH (300-500 gHiB)

o0MesKeHU yepes BiICyTHICTH sapa Nereni (2-3 TvxHi)
B KJiTHHi, TOIIO.

Ause icHYIOTh TKAaHUHU, y SAKUX

OHOBJICHHS IIJIAXOM KJITHHHOT'O IIO- Meuinka

. (150-180 pgHiB)
oiny € memoskJauBuM. Hampukian,
By3bKoOcCIellianizoBani kJaiTuHH, Enitenin wnyHka @ ;
Taki, AK HeMpOHU. Y IMX BUIALKAX (3-5 pHis) \"&-”

pereHepaillisa BiZOYBaeTbCA IILIAXOM
MIOCTYIIOBOI 3aMiHM opraHes (€ BHY-
TPITHBOKJIITUHHOIO).

Kpuwtanuk oka
(He oHOBIOETHCA)

lf !‘{""L_

PGHCJ CIH"IUBHCI eeseHepaui
P P P uis EniTenin KnweyHunka

PemapaTuBHa pereHepaiisa pos- (3-4 no6u) LWkipa (2-3 TvKHi)
IMOYMHAETHCA Yy BHUHOANKY IIOIIKO-
I:KeHHA a00 3arumbesii CTPYKTYP  Man. 44.1. MNepioanuHicTb OHOBMEHHS
opraHismy, AKi He € HacaiZKOM HOp-  CTPYKTYP OPraHismy NioAvHM 33 paxyHoK
ManbHEX (iziosoriummx mpomecip. ~ Pi3ionoriuHoil pereHepalii
Tarki IOMIKOI)KeHHsA BUHUKAKIOTH B
pesyJbTaTi 3axBOpIOBaHB ab0 TpaBM. ¥ I[bOMY BUIOAAKy 3BHUYaiHa Qi-
3ioJsioriuHa pereHeparlisi CyTTEBO HiCUIIOETHCA i CTa€ penapaTUBHOIO.
PenapatuBHa pereHepaiiisg Moske OyTHU IIOBHOIO i HEIIOBHOIO. ¥ BUMIAI-
Ky IIOBHOI pereHeparii momxkoa:xeHa TKaHNHA IIOBHICTIO 3aMiHIOETHCA HO-
BOIO i MTOIITKOMKEeHHA 3HUKAE 0e3CJIiIHO. ¥ BUIIaKYy HEIIOBHOI pereHeparii
BifHOBIEeHHSA (PYHKITIH BimOyBaeThCs 3a PaXyHOK HABKOJUIIHIX TKaHUH,
a camMe MicIlle HOIIKOKEHHSA 3alOBHIOETHCSA CIIOJYYHOI TKAHWHOIO, KA

dopmye pyoOelsn.

Omoxe, menep Bu 3Haeme
=

1. IlTo Take pereHepaitisa?

o |4 2. fIki icuyroTh (popmMu peremeparrii?
__é 3. fAki O0yBaroTh BuAM pereHeparii?

3anumarHa ma 3aBgaHHﬁ

4. Ha KOHKpETHOMY TIPHWKJAMAi IOSACHITH, AK Bij0OyBaeThCs HEMOBHA
pemapaTtuBHA pereHeparlrid. 5*. Homy TaTyroBaHHA HAaHECTHU BiTHOCHO JIeT-
KO, a BUIAJIUTN HAN3BUUYANHO BAXKKO?
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TEMA 4

TpaHcmanTalid TKAaHMH Ta OPraHiB
y qioguHu. IIpaBmuia 6ioioriuyHol eTUKHI

lllo make imyHimem? flK iMyHHaG cucmema op2aHi3my
pO3ni3HAE CMOPOHHI biono2iuyHi 06’'ekmu? Lo make aHmu-
2eH? llJo make aHmumino? lljo cnio epaxogysamu nio yac
\ nepesiusaHHA Kposi?

E#‘ 'M&M{

TPchnAaHmau,iﬁ MKaHUH ma opeaHiB

TpaHcnaHTaIlia — Ile mepecajKa PeIUIlieHTy opraHa abo TKaHWHU,
AKi Oyam B3ATi 3 opramismy moHopa. IlepecamskyBaHi opranu i TKaHUHUI
Ha3UBAIOTh mpaHcnianmamamu. TpaHCIIaHTAIiA BUKOHYETBHCA Xipyp-
TiYHUMM MeTOJaMu.

CyuacHa MeIUIIMHA MOJKE YCIIIIIHO 3MiMCHIOBATH TPAaHCILJIAHTAIIilO
6araTb0X OpradiB i TKAHWH JIIOZUHU: CEPIld, HUPKU, KiCTKOBOTO MO3KY,
JereHb, IeUiHKHU, BOJOCCA, IMKipU TOIIO.

Y Bumaaky, KoJu B OpPraHidM peIluIIieHTY IIOMIIAal0Th He KUBi opra-
HU i TKaHWHU, a IxHi MexaHiuHi a00 €JIeKTPOHHI aHAJIOTHU, TaKi MITy4YHi
aHAJIOTW HA3WBAIOTH IMNJAAHMAMU, & CAM TIPOIEC iMILJIaHTAIi€I0.

OcHOBHOIO TP00JIEMOIO TPAHCILJIAHTAIIi] € TOJOJaHHA iMyHHOTO 6ap’epy.
Byap-aki uy:ki opranu ¥ TKAaHUMHU iMyHHAa cCHUCTeMa OpTraHi3sMy po3Iis3Hae i
MOYMHAE aTaKyBaTHU, HAMaralunch 3HUITUTHY Yys:KopiaHi KiaitTunau. Ile crae
TPUYMHOIO 3arubeJii i1 BiTOprEeHHA TpaHCIIaHTaTiB. [[1s monepesxeHHA
IBOTO IIPOIlECY JiKapsM MAOBOAWTHCS IPUTHIUYBATH B IIAlli€HTa PobOOTY
iMyHHOI cucTeMu 3a JOIIOMOTOI0 CIIeIliaJbHUX IIperapariB.

Bugu mpaHchaanmayii

3aJie;KHO BiJl MOXOM:KEeHHs TPaHCILIAHTATa BUIIISIOTL KiJbKa BUIIB

TpaHCILJTaHTAIii.
Bugu TtpaHcmaHTaIii

Bug TpaHc- .
Oco6nmBoCTi BMAY TpaHCcnnaHTauii

nnaHTauii
KnitnHHa Lia TexHonoria nepen6avae BUNYYEHHA MOTPIOHMX KNITUH 3 OpraHiamy
iHXeHepiA Ta CamMoro navljieHTa i BUPOLLYBaHHA 3 HUX MOTPIOGHMX OpraHiB Ta TKaHWH
K/IOHYBaHHA MeToAaMMN KNITUHHOI iHXeHepil
[30TpaHcnnaH- | [JOHOPOM CTa€ noAnHa, NOBHICTIO iAEHTMYHA 3a FTEHOMOM [0 peLinieHTa.
Tauia Lle MOXNMBO KONMW AOHOP i PeuinieHT € MOHO3UFOTHUMMK GAN3HIOKaMU.
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Bupg TpaHc- .
TR Oco6nuBocTi BuAy TpaHcnnaHTauii
naaHTauii
AyTOTpar- PeuinieHT € poHopom fana camoro cebe. Llein meTop WVPOKO BUKOPUCTO-
cnnaHTauis BYIOTb Y BMMajKax nepecajku LWKipn (ocobnvBo y BMNagKy onikis, Konv
WKipY 3 HEMOLWIKOKEHVX AINAHOK MepecagyKyloTb Ha MOLIKOMKEHI) Ta
KiCTKOBOTO MO3KY
AnnotpaH- Y poni goHopa BUCTYNa€E NlOANHA 3 FeHOTUMOM, BIAMIHHUM Bif reHoTuny
cnnaHTauina peumnienTa. Llei BapiaHT 3acTOCOBYETbCA HaluacTiwe, 60 Noro Hawmnerwe
peanisyBaTy NpakTU4YHO. [InA nofonaHHA Npobnem 3 iMyHHOI CUCTEMOIO
nigbvpatoTb TPAHCMNAHTaTY, HaWGINbLL CXOXi 328 HABOPOM aHTUrEHIB Ha
opraHu pgoHopa
KceHoTpah- [Jloropom € He nofMHa, a TBapuHa iHWoro Buay. Kpim npobnem i3 Big-
cnnaHTauina TOPrHEeHHAM TPaHCMIaHTaTa, LA TeXHONOriA BMMarae ypaxyBaHHA Mopalb-
HUX Ta couiaNbHUX acneKTiB, 60 BUKOPWUCTaHHA TaKMX TPaHCMIaHTaTiB
MOXe CynepeunT MOpasbHUM UM PeniriiHAM NepeKkoHaHHAM peLunieHTa

ﬂpu;—vqunu dionoziyHol emuku

TpaHcmiaHTallid TKAHWH i OpraHiB pPoOUTH aKTyaJbHOIO TPOOJIEeMY
0ioeTHKM — MOpPAaJbHUX ACIEKTiB 3aCTOCYBAaHHA X TexHoJorii. OcHoBHi
OPUHIIUNY 0i0eTHKU, AKUX Oa’KaHO JOTPUMYBATHCS A HeJONYIeHHS
eTUYHUX pPobseM, 3anpomoHyBasim amepukaHcbKi Bueni T. JI. Biuamn
i Mox. @. Hinppec. Takumu npuHIMnDamMum € Taki:

« IPUHIIAII aBTOHOMIii (iHAMBiImL Mae mpaBO POBMOPAMIKATHCS CBOIM
3I0POB’AM);

« IPUHIIUII «He 3allIKOAb» (BUMAarae MiHiMaJsisalii 1IrKoam 3a Memud-
HOTO BTPYYaHH);

- mpuHIUI OJiara (Jikap 3000B’A3aHUN 3iicHIOBATH [ii, CIIPAMOBaHI
Ha IIOKpAaIlleHHA CTaHy IallieHTa);

« IPUHITUII CITPABEJINBOCTI (BUMAarae piBHOTO CTaBJIEHHSA IO BCiX Iia-
IieHTiB 1 PiBHOTO AOCTYIIy A0 PeCypciB s MeIWYHOI AOIIOMOTH).

Omoxe, menep Pu 3Haeme

%"'-@ 1. IIlo Take TpaHCILJIaHTAIiA?

¥ PR oo

; 2. fki icHyroTh BUAM TpaHCILJIaHTAIii?
: 3. fIki € ocHOBHI nmpuHIMIN O0ioeTUKM?

AN PHHH

3anumanks ma 3abgaHHsi

4. fIki mepeBaru Ta HeAOJIKM Mae€ TEXHOJIOTisg TpPaHCIJIAHTAIil Ha
OCHOBi KJiTwMHHOI iHKeHepii Ta KJoHyBamHaA? 5* B aKux BUMamzkax pa-
I[i0OHAJbHO BUKOPHCTOBYBATH KCEHOTPAHCILJIAHTAIliI0, BPAXOBYIOUU AYIKe
CHUJIBHY peakilifo iMyHHOI cucTeMM HA aHTUIe€HM iHIINX OpraHismin?
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PicT i po3BUTOK.
CrapiHHA 1 cMepPTh KJITUH

AKi ocHOBHI 8/lACMUBOCMI € XapakmepHUMU 0J18 XUBUX
op2dHi3mie? AKoto Moxe bymu mpusaaicme Xumms Xusux
opzaHiamie? Aki cmaodii po3sumky mMoxyme 6ymu 8 xum-
megomy YUK/l Komax?

Picm kaimur

Pict KaiTuH KUBUX OpraHiaMiB Mo:ke BigOyBaTucA 3 Pi3HOIO IMBUAKIiC-
Ti0. I14 IIBUAKICTD 3aJIe?KUTH Bifl 0cOOIMBOCTel OY/10BY caMol KIiTuHU (KJIi-
TUHU IPOKAPIiOTiB MiATHCA IIBHUIIIE) TA YMOB 30BHIIITHBOI'O CEPEIOBUIIIA.

Me:ki pocTy KJITUH TaKOXK MOMKYTH OyTH pisHUMU. ¥ OijgbIIOCTi BU-
OaJKiB KJITUHU POCTYTh TiJILKU O IIEBHOTO PO3Mipy i Ieil po3Mip € He-
BeJUKUM. AJie B IeAKNX BUNAAKAX PIiCT KJIITUHU MOXKe OyTU IPaKTUIHO
HeoOMe:keHUM. TaKuWil picT yacTo crocrepiraerbca y rpubiB, AKi 3gaTHi
YTBOPIOBATHU TIiraHTCHKiI OaraTosmepHi Mmirestii.

Posbumok kaimuH

IToxin eykapioTnunux KJIITHH (Y TOMY YXCJIi KJIiTUH JIOAUHK) B 0ib-
IIOCTi BUIIAAKIB 3IiMiCHIOETHCA ILIAXOM MiTody. Ilicaa mominy moiis
YTBOPEHUX KJIITUH MOKe O0yTu pisHoio. Ha paHHiX cTagiax emOpiorenesy
JIOAWHYU KJIITUHU IIicJA IIOAiJYy 3HOBY minaThes. IlisHimme mouymHaeThCs
nudepeHIriania KIiTUH 1 3gaTHicTh m0 momiay 30epiraroTh Jauile gedki
3 Hux. Taki riaiTuam, 1Mo s30epiraioTh 34ATHICTH OO IOAILAY 1 3aJjuiia-
OTbcsa HeaudepeHIiioBaHUMH, HAa3WBAIOTh CTOBOYPOBUM KJIiTHHAMH.

HudepeHnriiania KJIiTUH — Ile IPOIEC YTBOPEHHSA CIIeIliali3oBaHUX
KJITHH, AKi OTPUMYIOTh IIeBHi pucu OymoBHU, SIKi Jal0Th IM MOMKJINBiCTH
BUKOHYBaTu IMOTPiOHI (GyHKII 3 Bucokoio edexTuBHicTiO. [[ocAraerbca
nu(depeHiania KJIITHH 3a PaXyHOK peryJdaiii podotu rexiB. I'eHom Kiri-
TUHU B I[iIJIOMY 3aJHUINAETHCA HE3MiHHUM, ajie aKTUBHO IIPAIIOE ¥ HbOMY
JUIe TIeBHUN KOMILIeKc reHiB. [udepenmiamnia KiiTuH B opraHisami Jro-
OUHUA € HeOOOPOTHUM IIPOILECOM.

Cma/oiHHﬂ ma cmepmb KAIMUH

3 yacoM KJiTMHH B opraHismi rmHyTb. I[a 3armbesb moxke OyTu BU-
KJIMKaHA fK 30BHIIIHIMM (BHUCOKA UM HUW3bKa TeMIlepaTypa, MeXaHiuHi
MOIIIKOMKEeHHs TOINO) TaK i BHyTpimHiMu (crapinmsa) npuumHamu. Cra-
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PiHHA KJIITUH € Ba'KJIUBUM CIIOCOOOM ~%

crabimisamnii KiJbKOCTI KJIiTMH B opra- (7 =" )
HisMmi. Perymmoerbcss BOHO CKJIATHUMU . &;:-y
MOJIEKYJISIPHO-TeHeTUYHN MU MeXaHidMa- P
Mu. TpUBAICTD KUTTA OKPEMUX KJIITHH Hopmanbha knituia

B OpraHi3Mi JIOOAWHU € AyKe PisHOIo. / \
Tak, KIITHHU eIliTesil0o TPABHOTO TPaK- AnonTos Hekpos
Ty *KUBYTH KiJbKa 1i0, epUTPOIIUTH — — e
TpHU MicAIi, a HePOHU T'OJIOBHOTO MO3- ﬁﬁ £ Qﬁ,__\
Ky — MECATKU DOKiB. @ W . @ .

VY OGaraToRJITUHHUX KUBUX Opra- | N -
Hi3MiB (y TOMY uucCii ¥ JIIOAUHW) BU- 3MeHLUeHHA po3Mipy, KniTuHa Habyxae
Pi3HAIOTH IBA OCHOBHI CIIOCOOM 3armbesti  yuwinbHeHHs XpomaTuHy
KJIITMH — amonTos i Hekpo3s (maj. 46.1). l

AmonTo3 — 1e 3amporpamMoBama 3a-
rubeas Kiaitue. Bin iHiniroersca cmerri-

AJBHUMY MOJIEKYJIAPHUMU CUTHAJIAMU ;’,,“ -

7 BimOyBa€eThCA 3a MIEBHUM AJTOPUTMOM @ 2 }
momifi B KRJIiTHMHiI. ¥ BUIIAAKy AaIlOIITO- \ 2

3y KJIiTuHHA MeMOpaHa He PYHHYETHCA. DopmysaHHs Po3pMB' KAITUHHO

ITicna HAAXOMXKEHHA CUTHAIY IO ALPA  anonTuuHux Tineupb Mem6paHu
KJITUHY BOHA IOUYMHAE CHUHTE3yBaTHU
O0imKku, WOTpiOHI maa pyWHYBaHHS ii
BJIACHUX CTPYKTYP. ¥ Pe3yJabTaTi aIol-
TO3Y 3 KJITHH YTBOPIOIOTHCSA TaK 3Ba-
Hi amomTO3Hi TiNbIlfA, AKi morJMHAIOThCA MaKpodaramu abo cycigHiMm
KJIITUHaAMMA.

Hexpo3s — 1ie BumajgkoBa a0o maroJioriuHa 3arubenb KJiTuH. Bin
MOJKe BimOyBaTucs ming giero ¢ismunmx, XiMmiuaux abo 6iosoriuaux gaxTto-
piB i € MeHIII ynopAAKOBaHUM, HixK amomnTod. Ilig uac HEeKpo3y KJiTUHHA
MeMOpaHa pyHHYyeTbCS ¥ yMicT KJIITMHM MOTpAILISE€ B 30BHIIITHE cepej-
oBuie. Ile yacTo cTae MPUUYMHOIO PO3BUTKY 3amajieHHSI.

Man. 46.1. Cxema nogin nig yac npowecis anon-
TO3Yy i HEKPO3y KITUH B OpraHiamMi NognHn

Omoxe, menep Pu 3Haeme

1. AxuMu MOKYyTH OyTU MerKi pocTy KJiTuHu?
2. Illo Take mudepeHmiamia KaiTuu?
3. fki icuyroTh cmocobu 3arubesi KIiTuH B opraHismi Jroguau?

3anumanks ma 3abganHsi

4. fIke sHaueHHs IJA OpradisMy Mae crapiHHa kiaituH? 5% Ha xon-
KPeTHUX IPUKJIAJaX MOSICHITH PI3HUIIIO IIPOIECiB aIlOIITO3y i HEKPO3y.
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TEMA 4

IlopyiieHHA KJAITHHHOTO ITUKJIY
Ta IX HacJigKu

i N |

Hepoma

JNlinoma

Man. 47.1. lo6poskicHi nyxnu-
HN — ninoma Ta HeBpoMa

172

LlJo make knimuHHUU Yyukn? Aki cmadil 8UOKpeMJIIoMb
y KnimuHHomy uukni? llJo make mimo3s? flk pezynioemoecsa
picm ma ougpepeHuyiayis KnimuH 8 opeaHiami 100UHU? AKum
YUHOM MOXYmb pe2ynioeamucsa npouyecu 0bMiHy peqyo8uH
y KaimuHi?

ﬂpoc'SAemu nOwaeHHﬂ KAimuHHozZ20

UurAy

KaitTunHu#i nmuKJa y KJIITHH opraHismy Jito-
OIUHN € CTaHJAPTHUM MOJs ccaBI[iB. Y OijbImIoc-
Ti BuUmaAKiB BiH BigOyBaeThcsa 0e3 BiAXUJIEHHS.
A TtpuBajicTs iHTephasu Moike OyTH pisHOMO I
3aJIeKUTD Big piBHA cmerriasisarii kiaituau. Yum
OispIN creriasiisoBaHa KJIiTWHA, TUM OiJbIlla TPU-
BaJIicTh iHTep(dasu il KIITHHHOTO ITUKJY.

Anle B medKux BUNaAKaX KJIITHHHUNA ITHUKJI
MOsKe mopyuryBaTtucs. Lle Moke OyTH ITPUYNHOIO
HecTaHJapTHUX BapiaHTiB mominy KJiTuHH (Ha-
OPUKJIAL, aMiTO3y UM eHAOMiTo3y). AJjie HalbiIb-
11010 3aTPO30I0 AJIA OPraHi3My JIOAWUHU € CUTya-
id, KoJ1 KJIITHHA BTpPadae KOHTPOJb HAJ CBOIMU
moAiJiaMu i IMoYMHAE iHTeHCUBHO minuTucsa. Taki
MOPYIIIEHHSA CTAIOTh MPUYNHOI BUHUKHEHHA ITyX-
auH pisHOl mpupoau. Taki MyxXJIWMHU MOAIIAIOTH
Ha IBi BeJuKi rpynum — mno0poskicHi i smoakicHi.

Doépo;mic:—vi nYXAUHU

JloOpodAKicHI MyXJMHM — Ile HOBOYTBOPEHHSA
B Opradismi, IO 3yMOBJIeEHI HEKOHTPOJHOBAHUM
ajie O0OME)KeHUM PO3MHOKEeHHAM KJITHH, AKi He
MOINUPIOIOTBCA B CycimHi TKaHuWHU (He 3ZATHI 10
inBagii) Ta BigmaseHi opraHu (He YTBOPIOIOTHL Me-
TacTasm).

3a CTPYKTYPOIO HOOPOAKICHI MyXJAMHU CXOXKi
Ha TKAHWHU, 3 AKUX BOHU BUHUKJIU (May. 47.1).
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Crymius iXHBOI AudepeHIiaii cyTTeBO BUINA, HidK V KJIITUH 3J0AKiCHUX
nyxJuH. J[00posaKicHI MyxXJWHMU 3a3BUYail POCTYTH MOBiJIBHO i oOMerKeHi
CTOJIYyYHOTKAHWHHOIO KarlcyJja0ol. BOHM He BUKJIMKAIOTHL 0OJIO, aje MO-
JKYTh HOPYIIIyBAaTH POOOTY OpraHiB, a B JeAKHX BUIIaAKaX 3JaTHI mepe-
TBOPIOBATHCA HAa 3JIOAKICHI ITyXJWHU.

PisHOMaHiTHiCTb ZOOPOAKICHNX IYXJIMH € BUCOKOIO. I1X KIacudikyioThb
3a TUIIOM TKaHWHU, 3 KOl BOHU YTBOPUJIUCH.

ITomupeni Tunu KOOPOAKICHUX IMyXJIUH

HasBa nyxnuHmn TKaHMHa, 3 KNiTUH AKOI YTBOPIOETbCA
AneHoma 3ano3ncTun enitenin
Enitenioma EnitenianbHa
Oibpoma CronyyHa
HeBpoma HepBoBa TKaHWHa
OcTeoma KicTkoBa
XoHgpoma XpAwoBsa
Jlinoma Mnposa
Nimpoma NimdpaTtnyHa
Mioma M’a3oBa

Hait6inpm mommupeHuMu JOOPOAKiCHUME ITyXJWHAMU € MioMa MaTKH
(po3BUBa€eThCS 3 M’s3iB MaTKM), mamijoMu (PO3BUBAIOTHCA HA MOBEPXHI
MIKipu a0 cJan30BUX 000JIOHKAX), afeHOMHU (PO3BUBAETHCS i3 3a7I03UCTOTO
emiTesito pisHUX 3aJI03).

Hna niKkyBaHHA HOOPOSAKiCHUX IMYXJHWH YacTO 3aCTOCOBYIOTH Xipyp-
riuHe BTPYYaHHA. Y CyUacCHill MeIUIINHI IIOIIYyJIAPHOIO TEXHOJIOTIEIO JiKy-
BaHHA JeAKUX TUIIB TAKUX ITyXJWH CTAa€ KPiOKOATYIAIiA, KOJIU KJIITUHNA
TyXJUH PYHHYIOTH 3a AOIIOMOTOI0O HU3BKUX TeMIlepaTyp.

Omxe, menep Bu 3Haeme
—= = 1. o AKUX HACJIIKiB MOKe IIPUIBOAUTHU IOPYIIEHHA KJIi-
TuaHOro IUKJAy? 2. Illo Take mobposkicuHa myxsawmua? 3. fAKi

OyBaiOTh NOOpOsKicHI myxamHMI?

BGHUMCIHHﬂ ma 3ngCIHHﬂ

4. SIki MeTOAM BUKOPUCTOBYIOTH MJIS JIKYBaHHSA MOOPOAKICHUX TyX-
aue? 5%, Y1 MOXYTh 0COOJIMBOCTI OYAOBU Ta JKUTTEIiAJIbHOCTI TKAHUHUI
BIIMHYTHU Ha PUBUK PO3BUTKY nyxuauuu? Yomy?
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OHKOreHHi (paKTOPU Ta OHKOJIOTiUH1
3aXBOPIOBAHHS

LlJo make 300po8’s? lljo make 3axeopto8aHHA? [Jo AKUX
Hacniokie Moxe npu3soouMuU NOPYWeHHs KJAIMmUHHO20 Yu-
kny? llJlo make dobposkicHa nyxauHa? fAki pakmopu mo-
Xymos 6ymu npuqyuHamu mymadyit?

OHkozeHHi 36cu<m0/9u

OnkorenHi dgaxkropum — 1e ¢isuuni, ximiuni a6o OGiosoriumi dak-
TOPHU, AiA AKUX CTA€ IMPUUYMHOIO YTBOPEHHS B OpPraHisMi mOOpOSKicHUX
a60 sioskicHux nyxanH. OHKOreHHiI (paKkToOpu BiApisHSAIOTHCS BHUCOKKUM
piBHOMAaHITTAM.

Onkorenni gaxTopu

¢arz¥:;is ®dakTopu Hacnipkun gii ¢pakropis
Qi3nyHi loHu3yloue Ta ynbTpadionetose YnbTpadionetoBe BUNPOMIHEHHSA
BUMNPOMIHEHHA 36inbluye pU3MK paKy LWKipw, a gis io-
HM3YUOro BUMPOMIHEHHA MOXe ypa-
XKat Oyab-AKWIA opraH un TKaHWUHY
XimiyHi ApomaTunuHi ByrneBoan (6eH3u- MoXyTb ypaxaTtu 6yab-AKuin opraH
IVH, 6eH3MUPEH TOLWO), AeAKi UM TKaHUHY 3 HacTynHUM $GopMyBaH-
crnonykmn Hitporery, OiOKCUH, HAM NyXJIHU
CNUPTK, PEYOBUHUN TIOTIOHOBOIO
avmy ToWwo
bionoriuni [Leski Bipycn, MobinbHI reHeTnyHi | MoxXyTb ypakaTn 6yab-akuii opraH
enemeHTH, MOMWIK/A CUCTEM pera- | UM TKaHWHY 3 HacTynHum GpopmyBaH-
pauii KNiTMHK, Aia enireHeTUYHUX | HAM NyXJNHN
dakTopis

3p0sKicHi nYyXAUHU

3I0AKICHI MyXJMHU — Ile HOBOYTBOPEHHS B OpraHismi, mo 3yMoB-
JIeH1 HeoOMeKeHUM i HeKOHTPOJIbOBAHUM PO3MHOKEHHAM KJIITHH (MaJl.
48.1), AKi mOIMMPIOIOTHLCA B CyCimHI TKaHWHUM (3AiJICHIOIOTH iHBasilo) Ta
Bigmasieni opranu (yTBOpioioTh Meractasu). 11lomo 3J0AKiCHUX TyXJIWH
YacTO BUKOPUCTOBYIOTH TePMiH pakosa nyxauna abo pax (main. 48.2).
Ileit Tepmin sampomonysas l'inmokpar, AKHWIl OomucaB NYXJWHY, IO 30-
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Man. 48.1. KniTvHM 310AKICHUX NyXAUH

BHIIITHBOIO (popMoOIO OyJjIa cxoxka Ha Kpaba abo paxa
3aBASKU MiCIIeBUM MeTacTasaM, AKi IIPOHUKAIU Y
cycimHi TKaHUHMA.

XapaKTepHUMHU O3HAKAMU 3J0AKICHUX IMYXJINH
€ TakKi:

* IIBUAKUN HEKOHTPOJHOBAHUI PicCT;

* IPOHVKHEHHSA B CYCi/[Hi TKAHWHU 3 YTBOPEH-
HAM MiciieBux meracTasiB (imBasii);

« IepeMillleHHA OKPEeMHX KJITUH NyXJUHU
JiMpaTUYHUMU Ta KPOBOHOCHUMHU CYAUHAMHU Y
BigmaneHi opraHum # TKaHWHU (YTBOPEHHS MeTa-
cTasiB);

« OTpyHHAa Jis HAa BeCchb OpPraHi3dM 3aBAAKU BU-
pOOJIeHHIO KJIITUHAMU TYXJUHU TOKCUHIB;

« piswuHEe BUCHAKEHHSA, 3MEHIIEeHHA Macu
Tijga;

* HasABHICTh MeXaHi3MiB «yHUKaAHHA» yBaru
iMyHHOI cucTeMu OpraHisMy;

* HAABHICTH BEJIMKOI KIJIBKOCTI MyTaIii B KJIi-
TUHAX MyXJUHU;

* HU3bKUII piBeHb AudepeHiamii KIiTuH myx-
JIVHU;

« BTpaTa 3JaTHOCTi KJIITWUH [0 amoIITO3Y;

« iHTeHCUBHE YTBOPEHHS KPOBOHOCHUX CYAUH
B OYyXJIUHIi.

TUHU 3A0sIKicHUX HYXAUH

3JI0AKICHI TyXJMHU KJIAacUPiKYIOTh 3a TUIOM
KJIiTuH, aKi maroTh IM mouaTokK. AJe KJIiTMHHT

Man. 48.2. Po3BMTOK pakoBOi
nyxnavHY B HUpLi (a), neviHui (6)
i nigwnyHKoBin 3anosi (8)
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B BJIOAKIiCHUX MyXJMHAX cjadbo nudepeHIiiioBaHi, TOMY cepel HIX MOMKHA
PO3PiBHUTU KJIITMHU PiBHUX TUIIIB.

IMomupeHi THIM 3I0AKICHMX MyXJUH

HasBa nyxnuHmu CTPYKTYpM, 3 KNiTUH AKUX YTBOPIOETbCA
MenaHoma MenaHouunTtn
KapunHoma EnitenianbHa TKaHWHa
Capkoma CnonyuHa, KiCTKOBa, M'A30Ba TKaHMHa
Mmioma [MianbHi KNiTNMHN
Nimpoma NimpatnuHa TKaHMHa
Jlenko3 CTOBOYpPOBi KNITUHU KiCTKOBOFO MO3KY

PisHomaHimHicmpb ma chocodu AiKyBaHHﬂ 3A05KiICHUX NYXAUH

Crioco0iB JiKyBaHHS 3J0AKICHUX KJIiTHH icHye 6arato. I aKIimo saxso-
PIOBaHHS BUABJEHO Ha PaHHIN cTajmil, ImaHcu BUAYXKATU B XBOPOTO IyKe
BeJIUKi. A OT SKIIO 3aXBOPIOBAHHsA OyJI0O BHUABJIEHO Ha ITi3HIX cTamidx,
CUTyallisl 3HAUHO YCKJANHIOEThCA. XOodYa i B TAKMX BUIAAKAX JIOAUHY
YacTo BAAETHCSA BUJIiKyBaTu. ToMy B GOpPOTHOi 3 pakoM AysKe BaKJIMBOIO
€ paHHsA AiarHOCTUKA i mpodilaKTHKa 3aXBOPIOBAHHS.

OcHOBHUMU CIIOCOOaMU JIIKyBaHHA BJIOAKICHUX TYXJUH €:

« XipypriuHe BUAaJIeHHA ITyXJWHU;

- Ximiorepamnia (3HUINMEHHSA KJIITHH IMyXJUHU CIeIiaJbHUMHU IIpeIla-
paramn);

« pagiorepamia (SHUINEHHA KJITHH TYXJWHU 3a AOMOMOTOIO pafia-
I[iAHOTO OTPOMiHEeHHs);

+ poTopmHaMiuHA Tepamid (PyHHYBaHHS KJIITHUH IyXJWUHU CBIiTJIOM 3
TIEeBHOIO JOBKUHOIO XBUJIi);

* TOPMOHAJIbHA Tepalmia (ZedAKi TUIN TyXJWH € YYyTJIUBUMH OO0 il
TOPMOHIB);

- iMmyHOTeparmia (cTUMyJIOBAHHA IMYHHOI CHCTeMHU OpTraHisMy s
migBuIeHHs i1 e)eKTUBHOCTI ¥ 60pOTHOi 3 MyXJMHOIO).

Haituacrimnie nis migsuieHHasa e()eKTUBHOCTI JiKyBaHHS 3aCTOCOBYIOTH
KoMOiHOBaHy Tepamiio, 3a AKOI OJHOYACHO BUKOPUCTOBYETHCA KiJbKa
MEeTOJiB 3HUINEHHS NYyXJUHU.

ﬂPOCﬁi/\CJKm(JKCJ OHKOAOZiYHUX 3axBopfoBaHb

OHKOJIOTiUuHi 3aXBOPIOBaHHS € AY’Ke MOIIUPEHUMHU U HeOe3IeuHUMH.
CyuacHa MemguImHa po3podmia 6araTto cmocobiB ixX JiKyBaHHA, aje Aoci



Penpogykuisi ma posbumok opzariamib
HaWKpammuM cIrocoboM 60poThLOU S
BBasKaeThcA npodisakTura. IIpo-
CTillle He IOMYCTUTH, HIiMXK JIKYy- r ﬂ H'
BaTH. 4

IIpodinakTka MUX 3aXBOPIO- - '
BaHb CIIPSAMOBaHA HA YHUKHEHHS j °
abo ociabjeHHs il KaHIlEPOTreH-
Hux (axrtopiB. Ile momomarae
CYTTEBO 3HUBUTHU PUBUK IXHBOTO
BUHUKHeHHA. Tak, HEeBKUBaHHA
KaHIEPOTeHiB y CKJIaAl 1K1 CYT-  yorow crewianbhoro npunaay (amorpady) —
TEBO 3MEHIIYyE PU3UK DPO3BUTKY  ofuH i3 NOWMPEHMX CMOCOo6iB NpodinakTmkm
PaKy opradiB TpaBHOI CHUCTeMHU, [PaKOB/X 3aXBOPIOBaHb
MaTK! 1 MOJIOYHUX 3aJI03. Y HUK-

HeHHs TaJiHHA Ta PeryJsapHOro mepe0yBaHHS B MPUMINIEHHAX, Y AKUX
majadaTh, 3MEHIIIYy€ PHU3UK 3aXBOPIOBAHHS pPaKoOM Jeredb, CTPABOXOAY,
IIJIyHKa, CeY0BOr0 Mixypa TOIIIO.

Hesaki BipycHi iH(eKIii, MajopyxoMuii cmocibd »KuTTA, cTpecu i He-
PBOBi IlepeBaHTaKEHHSA, IMOTPANJAHHA B 30HU 3 HiABUIIEHUM pPiBHEM
pamiamii Tex CIPUAIOTh PO3BUTKY OHKOTeHHUX 3aXBOpPIOBaHbL. Tomy 3a-
nobiragHsa mil nux GaxKTOPiB TAKOMK € FapHUM IPO(iIaKTUUYHNM 3aXO00M.

Hyske BasKJIMBOIO TaKOK € PAaHHS AiarHOCTMKA OHKOJIOTIYHUX 3aXBO-
proBassb. Illarmcu BumikyBaTu pak Ha paHHiX CTAgifAX CTAHOBJATHL OiJIbIIe,
Hi’K 90 % . Tomy peryiapHe oOCTeKeHHS A BUABJIECHHS PaHHIX cramiit
OHKOJIOTiUHMX 3aXBOPIOBAHL TAKOMK MOJKHA BigHecTH M0 3aco0iB mpodi-
JAKTUKU BaXKKUX (popm pary (mai. 48.3).

Omoxe, menep Bu 3Haeme

1. IITo Taxe oukorenui ¢axropu? 2. Illo Take 310dKicHa Myx-
auua? 3. fki OyBaroTh 3J0dKicHI myxauwHu? 4. Y uomy mo-
Jsrae mpodisakTrKa OHKOJOTIUHUX 3axBopoBaHb? 5%, Homy
Ba'KJIuBa IpodisakTUKa OyIb-IKOT0 3aXBOPIOBAHHA?

3anumanks ma 3abgaHHsi

4, dAxi paxTopm cJin BpaxoBYyBaTH IIiJ Yac JiKyBaHHA 3J0AKicHOI
nyxauuu? 5% o Tpeba pobuTtu, 11106 3MEHIITUTH PUSUK BUHUKHEHHS 3J10-
AKIiCHUX IMyXJWH B CBOEMY oprauismi? 6*. IlisHafiTecs, B AKUX MEIUUHUX
3aKJIalax BaIllOr0 PerioHy 3aiMalmTchbsa TPOMITaKTUKO @ JiKyBaHHAM
OHKOJIOTiUHMX 3axXBOPIOBaHb. SIKi 3acobu MpOdiaKTUKMU OHKOJOTIiUHUX
3aXBOPIOBaHb MOCTYMHI y Bammomy perioni? CriaamiTe mam’ATKY mpodi-
JAKTUYHUX i, AKi CJil BUKOHYBATH KOMKHIN JTIOAWHI IPOTATOM KUTTS.

Man. 48.3. O6CTeXeHHA MOMOYHNX 33103 3a [0ro-
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TEMA 4

CrareBi KaitTurmn. Oco0JIMBOCTI raMeTo-
reHe3y y JIOLNHU

AKi icHytomb cnocobu po3mHoxeHHA? [1i0 Yac AKozo
€nocoby po3MHOXeHHA YymeopomMbCca cmamesi KnimuHu?
Yomy yonosiyi U XiHOYi cmamesi KIimuHU Marme pisHuUU
po3mip?

Cmamebi 3anrosu i cmameBi kaimuru

CraTeBuMHU 3aJI03aMM y JIOAUHU € sg€euKa (y YOJOBIKiB) i ss€eUHUKU
(v x&iHok). deurka — oBaJbHI mapHi cTaTeBi 3a/103U, IO MIiCTATHCS II03a
YepPEeBHOIO MMOPOKHUHOI0 Y IITKipHOMY MimKy (MoIouIli). BoHu HamexaTrhb
IO 3aJI03 3MiIIaHOI ceKpelrii: 30BHINTHA (PYHKIiA — IIe YTBOPEHHS CIIep-
MaTo030i1iB, a BHYTPillIHA — BUIiJIeHHS TOPMOHY TECTOCTEPOHY.

Koxue sieuxko ckiaagaerbesa npubausuao 3 1000 3BuBucTHX ciM’saHUX
KaHaJBIIB 3arajpHoi noB:KuHOK 10 300—400 m. ITig uac craresoro
Io3piBaHHA y CciM’AHMX KaHajJaxX S€YOK YTBOPIOIOTHCS YOJIOBiui craTesi
KJIITUHA — CHepMaTo30igu. 3 s€UYOK BOHU HAAXOAATH MO MPUIATKIB, Ie
IO3PiBalOTh YIIPOMIOBIK IBOX THKHIB.

fAeunuxkn — 1e mapui crareBi s3anmos3m mMurpasenoni6buoi dopmu.
Y HHUX yTBOPIOIOTHCA W MA03piBalOTh KiHOUI cTaTeBi KJIITMHU — sHIe-
KIiTHHU. SIeYHUKU TAaKOK YTBOPIOIOThH CTATE€Bi TOPMOHU €CTPAIioJ i mpo-
rectepoH. /[0 UepeBHOI MOPOKHUHU AE€YHUKU NPUKPIMIIEHI KigbKOMa
3B’A3KamMu. Po3Mip dAeyHMKA CTAHOBUTH 3 X 2 X 1 cM, a BaXHUTbhb BiH
0JIMBBbKO 7 T.

ConepmaTosoigm — Ie pyXJuBi KJIiTHHU, AKi MalTh TPpU Biggiam —
FOJIOBKY, HMIMHKY ¥ XBicT. ¥ XBOCTi MicTAThCA chmemianabHi OinKM, AKi
3a0e3meuyyioTh PyX cIepMaTo3oiza. ¥ pesyJbTaTi KOJMBAJbHUX PYXiB
XBOCTA CIIePMAaTOo30i1 MOKe CaMOCTiMHO pyxaTucs T'OJIOBKOIO Biepen 3i
mBuAKicTIO 2—3 MM 3a XBUJMHY. B mumiingi 3ocepemkeHi MiToxXoHAPII,
1[0 BUPOOJISIOTh €Hepriio, sKa BUKOPUCTOBYETHCI IJs PyXy. Boma mic-
TUTh TAKOYX BUIO3MiHEHY II€HTPOCOMY, AKa CIPUAE TPOIECOBiI ITOmi-
Jy 3amjaigHeHoro AunIiA. ['oloBKa KJIITUHW MICTUTHh AAPO 3i CIaAKOBUM
MaTepiajoM i cmeriaibHy opraHesly — akKpocomy. Boua moTpibua mia
TOT0, 1100 CIIePMAaTO301g Mir mOL0JaTH O0OJOHKMU SHUIEKJIITHUHU IIiJ dac
3amyigHeHHA: GepMeHTH, AKi MicTATbCA B aKPOCOMi, 1110 OOOJOHKY PO3-
YUHSAIOTh.



PenpogyKu,iﬂ ma posbumok opzaHizmib

AinexaiTuaa Habarato Oinbina, HiK cuepmarosoin. Boma micTurh
HOKMBHI PeYOBUHU, SKi 3a0e3MeuyIoTh IIePIHi IOoAiau MaiOyTHBOTO 3a-
pPoIKa, i me mae mxryruka. CuagkoBuii MaTepiaa AUMEKJIiTUHN MiCTUTBCS
Yyac PO3BUTKY ANIEKJIITUHN B S€UYHUKY. BOHHN IEPeIKOAKAITh IPOHUK-
HEHHIO B AWMEKJITHHY OiJbII, HiX OJHOTO CIIEPMATO30ia Ta CIPUAIOTH
BKOPiHEHHIO 3apOJKa B CJIM30BY OOOJIOHKY MATKIU.

IIporiec yTBOpeHHA cTaTeBUX KJITHH ¥ CTATEBUX 3aJI03aX HA3UBAIOTh
raMeroreHe3oM. B sieukax BiOyBaeTbCs ciepMaToreHes, a B S€UHUKAX —
ooreues.

CH@PMCH’HOZ@H@B y AI'Og(JHU

CnepMaToreHes — Iie IpOIEC PO3BUTKY CIIEPMATO30iMiB y JIIOAUHU
(mag. 49.1). Biu Big0yBaeTbcs B ciM’AHMX KaHAJbBIIIX Y0JIOBiUOi cTaTeBoi
s3ajmo3u — ciMm’gHuUKy. IIpoliec ciepmaToreHesy CKJIAIHUI, BiH 3aBepIiy-
€ThCS B MIepioJ cTaTeBOol 3PiJIoCTi YTBOPEHHAM CIIEPMATO30igiB — 3piamx
YOJIOBIUMX CTATeBUX KJITUH, 3TAaTHUX IO 3aILIiTHEHHA. Y TBOPEHHIO CIIep-
MAaTO30iIiB mepeaye OJBOPa30BUM (TaKuil, 110 IMIBUAKO HACTA€ OAMH 3a Of-
HUM) IIOJiJI, ¥ pPe3yJabTaTi AKOro B AAPi cTaTeBOl KJIITHHU 3aJUIIAETHCA
moJioBMHA xpomocoM (23 samicTs 46).

PospisasaioTs voTupu nepiogn
clepMaToreHe3y: PO3MHOKEHH,
picT, mos3piBaHHA I (DOPMYBAHHS.

VY mepiox po3sMHOKEHHS cIiepMa-

TOI‘(.)HH .(I'IepBI/IHH.i T{OJIOBi‘:I% CTa e omudHul
TeBl KJITMHM) KinbKa DasiB Ai-  ,,5is
JATHhCA MIJIAXOM MiTO3y. ¥ mepion

POCTY YTBOPEHi KJIITUHU 30iJIbIITY- O
I0TbCA B posMipax, a ixmui anpa

OIpOXOAATH Imepmry dasy (mpo- | meliomuyHul

(@)

®

(asy mepioro moziny) meiozy. nodin J\
@@

3BUTUIN KaHaneub

>4

O CnepmaToroHin

VY pesynbTaTi BOHU CTAIOTH CIIEpP- CrepmatouuT
MATOLUTAMY IEPUIOTO HOPAXKY. | oo o ,/l j\
Y nepiof m03piBaHHA IPOXOJATE  nodin

HacTynHi (asm Meiosy, U yTBO-

PIOIOTLCS CIEPMATOLUTH Apyroro Cnepmartian
TOPAAKY (IIicyig mepIroro moaiTy)

i cmepmaruau (mmicjasda Apyroro io- vy
giny). B omHOro cmepmaromumry 3P cepma-  § 9
[epIIOro IOPAXKY YTBOPIOIOTHCH O 0 A

CIIOYaTRY ABa CIE€PMATOLUTU APY-  Man. 49.1. CnepmaToreHes y NOAUHM

R

e
== =
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TEMA 4

. roro MOpPAAKY, a IOTIiM — YOTUPU
J L)) Ocroriii cuepmatuau. ITig gac mepioxy dop-
&n MYyBaHHSA CIEpMaTUAU IIepeTBOPIO-
l OounT nepioro IOThCA Ha 3piji uvoJsioBiui craresi
nopAaaky KJITUHI — CIIePMAaTO30i1u.
Oouut gpyroro X‘F n
nopsagky OOZ@H@3 y AngUHu
| metiomudrud Oorenes — 1Ile MPOIEC PO3-
X X nodin KK BUTKY sAfmekaiTur (Man. 49.2).

" Il MmetiomuyHuti

/ \ nooin / \n

Ileit mporiec moB’sI3aHUME 3 POCTOM
i po3BUTKOM MHepBUHHUX (OJIIKY-

/) X /) JIiB, PO3MIIIeHUX Yy KOPKOBOMY
mapi gseunwuka. [lepBurHUHA (dori-
| L | < | 2 KyJ CKJaJaeTbCcsd 3 He3pijol sii-

MEeKJIITUHN, OTOUEHOI ITapoM eIlri-
) 9 ) TeJiaJbHUX KJITWH, i CIOJYYHOIO
TKaHUHOIO.

MonapHi Tinbua X
YV mepmry (doairynapay) ¢asy

3pina AnUeKniTMHA

MEHCTPYaJbHOT'O ITHUKJYy IIOUYMWHAa-

Man. 49.2. OoreHes y NoANHN €ThCsA picT omHOTOo abo KiabKOX
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nepBuUHHUX (POJiKyIiB, ane cramii
TOBHOTO A03piBaHHA mocArae 3as3BuUYail oauH (PoJiKyJ; iHIII 3a3HAIOTH
perpecy. Ilpomec mospiBaHHs (QoaikyJsa 3a 28-IeHHOr0 MEHCTPYaJbHOTO
MUKJY BKJagaeTbeA B 14 nuiB (3a 21-memnoro — y 10-11 gwis).
Po3pisHa0TE TpU Iepiogy ooreHe3y: PO3MHOMKEHHS, POCTY W I0-
3piBamHA. Y mepiog po3MHOKEHHSA BimOyBaeTbCcs 30iJbINIEHHS KiJIbKOCTI
OOTOHiiB (IIEPBUHHUX KiHOYMX CTATEBUX KJITUH) ILJIAXOM MIiTOTHUYHUX
moAisiB. ¥ mepios poCTy IIOAiJ OOTOHIIB HPUIMHAETHCA, i BOHU YTBO-
PIOIOTH OOITUTHU MEPINOTOo MOPAAKY. OoIuTu 3araubI0I0THCA B TKAHUHUI
SA€UYHNKA, BKPUBAIOTHCSI OOOJIOHKAMHU I yTBOPIOIOTHL (QOJiKyam. ¥ Kimmi
mepiomy pocTy B OOIUTI BimOyBaeThCcA HaKONUUYEHHs KOBTKa. IIpoTarom
mepiony mo3piBaHHS BigOyBaeThCsS OBa IIOLLIN MeH03y, B Pe3yJbTaTi AKUX
Yy Aapi craTeBol KJIITUHU 3aJIMINAETHCA MOJOBUHA XpomocoMm (23 3amicTh
46). ITicaa mepimoro moaily yTBOPIOETHCS OOIIUT APYTOT0 HOPAAKY i mep-
Iie IOJIIPHE TiJiblle, a IIicjda APYroro — 3pija AHIleKJiTHHA 1 Apyre Imo-
aapue Tinabie. IlongapHi Tiaba He 6epyTh yUacTi y mporecax pO3MHOMKEH-
HS I BUKOHYIOTH (DYHKIIiI0O BUAJIEHHA 3aliBOTO T€HETUYHOTO MaTepiasy.
TakuM yMHOM, Ha BiIMiHY Bif cliepMaToreHesdy, IIiJi 4ac OOTeHEe3y
3 oAHiel BUXiZHOI KJIITMHM YTBOPIOETHCA JIUIIIE OJHA ITOBHOI[IHHA 3pija
ramera. Kpim Toro, xapakTepHOi0 0COOJIMBICTIO OOTeHe3y € Te, 10 IIepioau
PO3MHOMKEHHS i POCTY TaMeT Big0yBaioThCsA Ile B eMOpioHaJIbHOMY IIepioni



Penpogquiﬁ ma posbumok opzaHizmib

PO3BUTKY OpPraHi3My AiBUMHKU, a BCi HopmarnbHnit cnepmatosoig
cTafil cmepMaToreHedy — IIiCJs Iepi- " e e A O

i © O @ V|
Oy CTaTeBOT'O NO3PiBaHHA XJIOITUNKA.

Bnaub pisHux darmopib
Ha zamemozeHe3

IIpoiec yTBOpeHHSA raMeT y JIO-

IUHU B3aJIeKUTh BiJi TeHEeTUUYHUX, Man. 49.3. AHOManbHi dopmy cnepmaTto3oigis,
TOPMOHAJIBHUX Ta iHIUX (PAKTOPiB. WO MOXYTb BUHVKHYTV 33 YMOBU 3/10BXMBaHHS
TameTorenes y JIOJUHU PEryJIOEThCs — 2/TKOTONEM

yoTupMa remamu, Tpu 3 axux (O, T, Tif) posramioBani Ha X-XpomocoMi,

a oguH (RY") — ma Y-xpomocomi. I'er O Bigmosimae 3a oorenes, a T — 3a
cuepmarorenes. I'ea Tif 610Kye pobory rera T, 110 HO3BOJISAE IIPAIIOBATHA
reay O. Te, axuil 3 nuX reHiB Oy[e IpalloBaTH, 3AJEKUTEL Big rema RYf,
JIOKaJIi30BaHOro Ha Y-XpomocoMi. 3a HasBHOCTI B KJiTuHi Y-XpomMmocomu
reg RY 6Guoxkye rem Tif. ¥V rariii curyamii mpampoe rex T i opramism
BUPOOJsAe cmepmarosoigu. Ilicada mouyaTKy IPOAYKYBAHHS raMeT TOHKY
PEeryJadAlIlil0 IIbOTO IIPOIleCy OPraHi3M 3AiMCHIOE TOPMOHAJIBHO 3a IOIO-
MOTOI0 €HJOKPUHHOI CHCTEeMH.

AJe Ha raMeToreHes MOXKYTh BILIMBATH U iHIIL paxTopu. Brpail me-
TaTUBHY [Oil0 Ha Iell IpPoIleC HAJAIOTHL AJKOrO0Jb, MAJNHHA i BKUBAHHA
HaApKOTHUUYHUX PEYOBUH, a TAKOXK JedKi (paKkTopu cepemoBuina (pamiariiine
BUIIPOMiHEHHs, IeBHI XiMiuHi pevoBuHU TOIM0). I1i haKTOPU MOKYThH I10-
pyIlIyBaTH mporec (popMyBaHHA cuepMaTos30iniB (maj. 49.3), mio crae mpu-
YKMHOIO 1X HEJJOCTATHHOI PYXJMBOCTI 1 0e3miaignda. BoHU cTaHOBIATH CyTTE-
By HeOe3IeKy i AJId OOUTIB IIig yac IXHLOTO AO3piBaHHA I (OpMyBaHHSA
o06o0s10H0K. Kpim Toro, 11i (pakToOpHu CyTTEBO HiABUIIYIOTEH KiIbKiCTh MyTaIlil
B CTaTeBUX KJITHHAX, IO TAKOXK IIOTAHO BiAOMBAEThCS Ha IXHIN JKUTTES-
IATHOCTI I IMigBUINYE PUSUK HAPOIKEHHS OiTel 3i cIagKOBUMMU BaJaMU.

OM)KB, menela BU 3Haeme

1. IIlo Taxke ramertorenes? 2. Ik BimOyBaeTbcA cliepMaTOreHes
y moguuu? 3. SIK BigOyBaeTbca oorenes y ogunau? 4. SIki ¢paxro-
P¥ MOKYTh HETaTUBHO BILIMBATHU HA ramMeToreHes Joauau? 5% Ha-
BeIiTh CHiJIbHI Ta BiIMiHHI pucH cIliepMaToreHe3y Ta OOreHe3y.

3anumarHa ma 3aBgaHHﬁ

6. AsKorosi3M MOMKe OyTW NPUUYMHOI0 MYTAIill y OyAb-IKUX KJIiTH-
Hax opraHiamy. AJje MyTallii, I10 BUHMKAIOTh B raMeTaX, BBa'KalOTbCA
OIHMMH 3 Habiabin Hebesdmeunux. Homy? 7*. CKaamgiTh mepeik maii, aAki
Y IOBCAKAEHHOMY KHUTTi MOIOMOKYTh 3HUSUTHU PUBUK MOMIKOIKEHHSA
CTaTeBUX KJIITHUH B OpTaHi3Mi JIIOAWHWU.
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TEMA 4

3allJIifHEHHA y JIOANHA

5 O 3angiguenHsa. Ilopymienna npoiiecy

lllo make cmamese po3mHoxeHHA? llJo make cmame-
suli npouec? fki 6ysarome 2amemu? fki ocobiugocmi 6y-
0osu 2amem ccasyig? llJo make 3uzoma? Yomy 308HiWHE
3aniOHeHHs He € XxapakmepHUM 0718 Ha3eMHUX M8ApuH?

BGHAigHeHHﬂ y AI'OgUHU

3amnigHeHHAM y JIOAWHHN, AK i B iHIINX JKUBUX OpraHismiB, Haswu-
BaIOTh Iporec 3’€IHAHHS (3JIUTTA) 3pioi wosoBiuoi (cmepmaTos30in) i xi-
HOUOl (ANIEeKJIiTHHA) cTaTeBUX KJITHUH, Y Pe3yJIbTaTi SKOT0 YTBOPIOETHCA
ooHA KJiTuHa (3urora), IO € IOYaTKOM HOBOT'O OpraHismy.

Jlionu € mpeacTaBHUKAMU CCaBIiB, i TOMY 3alllifTHEHHA y HUX BHY-
TPillTHE — BOHO BifI0OyBAeThCA B OpraHi3mi sKiHKHW. ¥ 3amirigHeHH] 0epyTh
yJacTb 4oJioBiua (cirpemMaTos30in) Ta skiHoua (AiinekJiTuHA) rameTru. 3a-
IUTiJHEeHHs 3a3BUUYall BimOyBaeThCs B MATKOBiil TpyOi. ¥ Ibomy IIporeci
BUIIIAIOTh KiJlbKa eraris.

Eranu 3anjgigHeHHA y JIOOUHHA

Etan Mpouecn, aki BigbyBaloTbCA

MeHeTpauis MNMofgonaHHA CnepmMaTo30ifoM 30BHiLIHIX 0G0IOHOK ANLEKNITUHU — 6nnC-
Ky4oi 0OOSIOHKM Ta MPOMEHWCTOro BiHUA. 1A iX NogonaHHA BUKOPUCTOBY-
I0TbCS CnelianbHi pepmMeHTH, WO PO3TalloBaHi Ha MOBEPXHI Ta B aKpOCOMi
rameT. Ane ¢epmeHTiB OLHOro CrnepmaTo30ifa HeAOCTaTHbO A1 NoJonaH-
HA 000/I0HOK. ToMy 3anmigHeHHA MOXIMBO TifIbKM 3a HAABHOCTI JoCTaT-
HbOI KiNIbKOCTi CnepmaTto30ijiB

KopTukanbHa | llicnAa NpOHUKHEHHA OAHOrO i3 CNepMaTo30ifiB BcepeAnHy ANLEKNITUHN
peakuis Bif6yBa€eTbCA BUAiINEHHA Ha30BHI cneundiuHnX depmeHTiB, AKi 3MiHI0ITb
KoHpopMmaLito 6iNKiB 6MCKYUYOi 06ONOHKM, YMM YLLiNIbHIOWTD 1i | pobnATb
HEMOXK/IBNM MPOHUKHEHHA B ANLEKAITUHY iHWINX CNepMaTo30igis

YTBOpEHHsA flapa rameT 31MBalOTbCA BCePeAUnHi ANLEKTITUHY, YTBOPIOIOUYN 3UroTy
3Urotn

”PUHUHU HOPYW@HHﬂ npoqeciB 3CJH/\i9H@HHFI y AI'OgUHU

IIpuuyuHM MOPYIIEHHA MPOIECiB 3aIlIifHeHHS MOXKYTh OyTH PisHO-
MaHiTHEMU. IX BUHUKHEHHS MOXXe OyTu II0B’sA3aHUM i3 IpobJjeMamMu
B OpraHisami K YoOJIOBiKa, TaK i KiHKH.



Penpogquiﬁ ma posbumok opzaHizmib

IIpoGysemu B opramismi uosioBika, II[0 MOMKYThb OYyTH IMPUYMHOIO IIO-
PVIIIEHHS IPOIIECiB 3aIlIiTHeHHA:

* eHIOKPUHHI IIOPYIIEeHH A, IKi CTalOTh IPUUMHOIO 3arubesi cmepma-
TO30iAiB a00 IepeIIKoIKaloTh IX YTBOPEHHIO;

- indexifini 3axBoprooBaHHA (ITapOTUT, OPYIEIb03, 3aXBOPIOBAHHS,
AKi mepemarTbCs CTATEBUM IILJIAXOM);

* YTBOPEHHS ITYXJIUH B A€UKaX (AK JOOPOAKICHUX, TaK i 3JI0AKiCHUX);

* POBIMINPEHHA KPOBOHOCHUX CYIUH B A€UKax (Bapikoiieie) uepes sKe
TeMIIepaTypa CTaTeBUX 3aJ03 IiABUINYEThCA moHan 34 °C, 1[0 CIPUUYMHSIE
3arubesib CIIePMaTO30i/iB;

* BPOJJKEeHi aHoMaJrii pO3BUTKY CTATEBUX 3aJ03;

* PO3JIaJ, CeKCyaJbHUX (PYHKIIH (YacTo MAalOTh ICHUXOJIOTiIUHI mpu-
YUHU);

* 3amajieHHsa mpocrtaTtu (pisHOI mpupoan);

« BIIUB 30BHIMIHIX (iduuHmMX a00 xXimMiuHMX (PaKTOpPiB, AKi MOIIKO-
IKYIOTh KJIITHHH CTaTeBUX 3aJi03 (pazmiariifiie OOpOMiHEHHS, TOKCHUUYHI
CIOJIYKU TOIIT0).

ITpo6iemu B opramismi KiHKM, IIT0 MOKYTh OyTH HPUUYUHOIO IIOPY-
IIeHHs IIPOIeCiB 3allIigHEeHHS:

* eHIOKPUHHI IOPYIIeHHA, AKi CTAIOTh IPUUYNHOI IOPYIIEHHSA PO3-
BUTKY 1 MO3piBaHHA ANIEKJIITHUH;

¢ IIOPYIIEHHA MPOXiTHOCTI MATKOBUX TPYO ITicjid TpaBM, abopTiB abo
iH(peKIINHNX 3aXBOPIOBAHb, IO MIEPEIIKOIKAaE IIPOIecy 3allIiTHeHH;

* BPOI KEHI aHOMAaJIii PO3BUTKY CTATEBUX 3aJI03;

* MHEeKOJIOTiUHiI 3aXBOPIOBAHH;

- iH(exifini 3axBopoBanHsa (OPyIe/bo3, 3aXBOPIOBAaHHA, AKi Iepe-
IAIOThCS CTATEBUM IILJISAXOM);

« iMyHOJIOTiUHI TTOPYIIIEHHA.

Omoxe, menep Pu 3Haeme

1. IITo Take samaiguenus? 2. [le BinbyBaeThca mpolec 3araif-
HeHHsA y Joauuaun? 3. 3 AKUX eTalliB CKJIAJZAEThCSA MIPOIIEC 3a-
IIigHeHHA?

3anumarHsa ma 3aBgaHHﬂ

4. ki paxTOpU MOKYTH IEPEMIKOMMKATH 3aIlJIiTIHEeHHIO V JIOLUHN?
5%, CKJIAAiTh CIMCOK HPOMiIaKTUUYHUX 3aXO0/iB, AKUX CJLJ ZOTPUMYBa-
THCs, 100 3amo0irTu HOPYIINEHHIO IPOIleCiB 3aIlIifHEeHHS y JIIOJMHMU.
6*. fIki sixkapi saliMarmTbCA PO3B’A3aHHAM NPOOJIEM HOPYIIIEHHS yTBO-
PeHHSA cTaTeBHX KJIITHMH y YOJOBiKa I KiHKM, a TAaKOK IUTAHHAMU
3amaigHeHHa?
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TEMA 4

Oco0JIMBOCTi PeIPOAYKITil JIIOAUHN.
PenpoaykTuBHA MeIUIITHA

Je ymeopiolomeca 2amemu a op2aHiami stoouHuU?
Aki ocobnusocmi 6ydosu marome cnepmamo3soiou ma Au-
yeknimuHu nouHuU? [Je 8iobysaemeca ymeopeHHsa 3uzomu
8 Op2aHiami 1OUHU?

Ocodaubocmi penpogquii' AtOgUHU

IcayBanHA JOAWHU AK i Oyab-AKOro iHImoro 0ioJIOTiyHOro BUAY €
MOJKJMBUM TiJIbKM Y BHUIAAKY, KOJH Oyme BimOyBaTHCsA IIPOIEC PEIpPOo-
IYKIii (POBMHOKEHHS) 3 IOSBOI0 OCOOMH HOBUX IIOKOJIiHB. PenmpoayKiia
y JIOAWHU € CKJAJHUM IIPOIleCOM, Ha AKWN MOJKe BIJIMBATU BeJUKa
KinmbkicTh (haxTopis. 1li axTopu mMoxkyTs OyTu HebGiosmoriunumu (dismy-
Hi GaKTOpPU, TOKCUUYHI PEUOBUHU TOIO), OiosmoriuHnMu (3aXBOPIOBaHHI,
TpaBMHU, IIOPYIINEeHHS OOMiHYy pPedoBMH) a00 COIliaJbHUMU.

ComianpHa CKJIQAOBA Bifirpae y penponykIilil JIOAUHN HaA3BUUYAKHO
BasKJIMBY PoJib. CaMe coriajbHi (p)aKTOPU CUJILHO BILIMBAIOTL HA PillleHHsA
JIOOWHYU ITIOA0 HAPOMKEeHHs TUTUHU Ta KiJbKOCTi miTell y poguHi. Y MOBU
SKUTTA JIOACBKUX POAWH TeX 6arato y 4omMy (POPMYIOTHCS IIiJl BILIUBOM
COITiaJIbHO-eKOHOMIUHMX (haKTOPiB, a Ile BILJIMBAE SK Ha IICUXOJIOTiUYHUI
CTaH JIIOfiel, TaK i HA cTaH IXHBLOTO 3M0pPOoB’A. HemocraTHe XxapuyBaHHA,
TMOCTifiHA cTpecoBa CHUTyallid, HEBIEBHEHICTh y MaiOyTHbOMY MOMKYTH
CTATH IPUUYMHOIO PO3JALIiB y POOOTI PEmpoOAYKTUBHOI CHCTEMU i BUHUK-
HeHHi Gesmaimmd.

Penpogykmubre 3gopob's

3a BusHauenua BOO3 (BcecBiTHBOI opranizaiiii oXopoHu 340pOB’s)
PEempPOAYKTHUBHE 3I0POB’S — Ile CTAH IMOBHOTO (HiB8WMYHOTO, PO3YyMOBOTO
i comiampHOrO 0JIATOIOJNYYYS YV BCiX MUTAHHAX (GYHKI[IHA i mpolieciB pe-
MPOAYKTUBHOI CUCTEMU JIIOMUHU.

lapHe penpoAyKTHBHE 3MOpPOB’d JIOAWHU O3HAUAE, IO BOHA 3JaTHA
IO 3a4aTTaA OiTel, Ma€e MOYKJIMBICTh CEeKCyaJbHUX BITJHOCHH 0e3 PUIUKY
3aXBOPIOBaHb, SAKi IepefaloThbCd CTATEBUM IIJISIXOM i MOJKe ILJIaHyBaTH
KimbKicTh miTeit, ki B Hel OyayTh. PenpoayKTuBHE 3M0POB’S JKiHOK Ta-
KOJK mepenbauae 0e3leKy BAriTHOCTI Ta MOJIOTiB, BUMKMBAHHS JUTHUHU Ta
01aroTmoIyyusa MaTepi.



Penpogquiﬂ ma posbumok opzaHizmib

PGHPOgYKFHUBHCI MegUL{UHCI

He6ionoriuaumu Ta Oiosmoriunmmum (arkTopamMu, SKi MOMKYTb OyTu
MIPUYMHOIO TMOPYIIIEHHA PempOoAYKIl y JIIOAWHN 3aiiMaeThCcA PEIpPOnYK-
TUBHA MeIUIIHHA.

PenpoaykTuBHa MeauIliHA — IIe raJiy3b MEIUIINHU, AKA 3aliMaeThbCA
Opo@PiTakKTUKOIO, AiarHOCTHUKOIO Ta JIKYBaHHAM Oe3IIigns y JIOMUHI.
Bona 6a3yeTbcs Ha BUKOPUCTAHHI HAWHOBIINIMX PO3POOOK 3 €HIOKPUHO-
Jorii, xipyprii, remeruuHol iHKeHepil Ta iHmux rasyseii. ['apHo Bimmpa-
IIbOBAHUMMU i MOMYJAPHUMHU TEXHOJIOTiAMU PEIPOAYKTUBHOI MEIUIIUHU €
TeXHOJIOTiI IITYYHOTO 3aIlJIifHeHHSA — eKCTpaKopIlopaJbHe Ta iHTpaKop-
mopaJibHe 3aIlIiJHEeHHS.

ExcrpakopnopajbHe 3aIlIiTHEHHSI — IIe IPOIlec, Hig yac sSIKOro Bin-
OyBaeThbCs 3aILIiAHEHHA AUIMEKJITUHN 103a MeXaMHu OPraHisMy JIOIWHUI
(Tak 3BaHe «3aIIigHEeHHS B Mpo0ipii») (mas. 51.1). Buepiiie Take 3amif-
HeHHsA O0yjo 3acTrocoBarno 1978 pory y Benukiii Bpuraunii. EkcTpakopio-
pajibHe 3aIlIiTHeHHsS MOXKe 3MIiMCHIOBATHCS y TUX BUIIAAKAaX, KOJIU Uepes
3aXBOPIOBAHHSA Y0JOBiKa ab0 KiHKM HEeMOJKJINBE 3aIlIifHEHHA IPUPOSHIM
MIIAXOM (HEempoxXiAHicTh MATKOBUX TPYyO, HMOIIKOIMKEHHS CiM’ AHUX IIPO-
TOKiB TOIIIO).

IaTpakopnopanbHe 3aITIiTHEHHS — IIe IPOIlec, HiJl Yac SIKOro Bin-
OyBaeThCA 3aILIiTHeHHS ANIEKJIITUHY 0e3mocepeSHbO B OpPratuismi JoguHmu
MIJIAXOM IIITYYHOTO BBEJEeHHSA CIIEPMU 0 MATKHU 3a JOIOMOTOIO CIIeIiajib-

BunyuyeHHA ANLEKNITUHN BBepeHHA 3Mrotm B Matky

L

ey \

LUityuyHe 3annigHeHHA

Man. 51.1. Cxema eKCTpakoprnopanbHOro 3ansigHeHHA
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TEMA 4

HOTO KareTopa. JOro BHKODHCTOBYIOTH yV AeAKNX BUIALKAX UYOJIOBIIOrO
0e3ILTiAAA Ta B cUTyallii, KOJu Ma€e Miciie iMmyHoJioriuHe 6e3naigna (uepes
arpecUBHY aTaKy iMYHHOIO CHCTEMOIO KiHKHM CIIepMaTO30imiB).

/_’e/ocnexmuﬁu penpogmeuBHoi' meguyuHu

PenponykTuBHA MeAWIIMHA € Trajy33i0, dKa 3apa3 aKTHBHO PO3BU-
BaeThCcsi. OCHOBHI ii mepCIeKTUBU IIOB’sI3aHiI 3 PO3B’sI3aHHAM TaKUX IIH-
TaHb, AK TOJOJIAaHHSA 0e3TLIiAAs, PeTyJIAIisd HapOdKyBaHOCTi, 3MEeHIIIeHHA
PUBUKY BUHUWKHEHHS NIATOJOTIA BariTHOCTi, 3HMI)KEHHS NUTSIYOI Ta Ma-
TEPUHCHKOI CMEPTHOCTI.

s momosiaHHS Oe3IJIiAAA BUKOPUCTOBYIOTHCS AOMOMIisKHI pempo-
OYKTUBHI TeXHOJIOTil (HampukJaj, IMITydYHe 3amrigHenHsa). 1{i merogu
O3BOJAIOTH 3MIMCHIOBATH 3AILIIJHEHHS AK BCEPEAWHI OpraHidamy KiH-
Ku, Tak i 3a #oro mesxkamu. HoBiTHiI po3poOKm y Iiii ramnysi mamoTh
MOJKJUBICTL MaTH AiTell mapam, AKi Ie HoHeZaBHA He MOTJIM IIPO Iie
W mpidaru.

IIpo6aemu maToJioTiii BariTHOCTi, AUTAYOI Ta MAaTEPUHCHKOI CMepT-
HOCTi TicHO HOB’sA3aHi 3 EKOJIOTIiYHMMHU ¥ COIiaJbHUMH IIPO0JieMaMMu.
3a0pyaHeHHA HABKOJUIIHBOTO CepeloBUINA, ColliaJibHAa AUCKPUMiHAIiA
JKiHOK, BiICYTHICTBH HOCTYHY IO OCBITM i MeZMYHOI MOIIOMOTH Oy:Ke He-
TaTMBHO BILIMBAIOTH HA PENPOAYKTUBHE 3[0POB’S HACEJeHH:d.

BiOCOU,iCI/\IDHCJ CYH"IHiCI’Hb AOgUHU ma iT penpogquiﬂ

g KUTTEeOIANIBHOCTI JIIOAWHW HAA3BUYANHO BaKJIUBUM € BIIJIUB
AK OiojsoriuHmMX, TakK i comiaabHUX (axkTopiB. Bsaemomis Giosoriunoi Ta
cormiasbHOI CKJIAMOBOI BiOOpasKaeThbcss y TOMY YHMCJL W Ha PEmponyKIIii
aoaguan. OCHOBOIO PEMpPOAYKTUBHOI MOBEAIHKMW € iHCTHHKTWBHI IIporpa-
MU, AKi 3aKpilroBairca MiJbHOHU POKiB y HpoIleci eBOJIOIil JIIOOWHMN.
AJle iX KOHKPETHUH IIPOAB MOYKe CYTTEBO 3MiHIOBATHCS Yy PidHOMY CO-
miaabHOMY cepenoBuIli. KpiM Toro, Ha penpomyKIliio JIIOAWUHU BILIHUBAE
A piBeHBb PO3BUTKY TEXHOJOTIHA y CYCIiJIbCTBI.

HamnpurJiazn, ocHOBOIO 3emJjepoOcTBa y €Bpomi Oyjau coxa, a IOTIiM
mayr. Po6ora 3 HuMu moTpebyBajsia BUCOKUX (Pi3MUHMX HaBAHTAKEHbD i,
BiIOBiHO, OCHOBHY OOpPOOKY 3eMJi 3milicHIoBasu udojioBiku. Ile cmpwu-
SJI0O TOIMIMPEHHIO i 3aKPIiMJIEHHI0O B KYJbBTYPHINW Tpaguilii MOHOTaAMHUX
OpakiB (omgmH 4voJOBiK i omHa skimka). Takum umHOM 3abesmeuyBajiacs
Ha6iabIll edeKTUBHA Ilepemava SK IeHEeTUYHOro, TaK i MaTepiaabHOTO
CIaAKy CBOIM HAIagKaM.

A B Oaratbox KpaiHax A@puKu OCHOBOIO 3emJjepobcTBa Oyja 00-
pobra semyi morukoo. Came uepes Ie Ha repbax KiJIbKOX a()puUKaH-
cbKkuX Kpain (AHrosa, Mosambik, TamsaHia TOI0) 300pakeHO MOTHUKY.



Penpogquiﬁ ma posbumok opzaHizmib

B TakomMy BUIIAAKY OCHOBHY OOPOOKY 3eMJIi 3AifiCHIOBaJIM KiHKM i giTH.
Tomy mepeBary B Iepejaui reHETUYHOTO i MaTepiaJbHOrO CHagKy MaJju
YoJIOBiKM y AKuUX OyJsio 6araro Kinok i miteii. Ile cpuaso 3akpinyien-
HIO B MicIleBiii KyJbTypHill Tpaguiil mosirinaux O0pakiB (OAUH YOJOBIiK
i KiJbKa KiHOK).

ﬂ/ooéx\emu /oeey/\ﬁqi'f [PO3MHOXKEHHS Yy AtoguHU

Perynamia posMHOMKeHHA y JIIOAWHU MOXKe 3AilICHIOBATHCA 3a I0-
TIOMOT0I0 AK OiosioriumHmx, Tak i comiambHuUX (akTopiB. [lo momIupeH-
HsS TeXHOJIOTiHl cydacHoi Memumimuu (ririeHa, ImemJeHHs, aHTUOIOTUKN
TOII0) YMCEJbHICTh HACEeJeHHsS peryJjioBajiacd MMepeBaskHO 0ioJorivHuMH
darropamu. Tax, y 1910 pomi y Bimi mo 1 poxy momupano 24 % mi-
reit y KuiBcobkiit, 21 % — y Xapkiscbkiii, 20,9 % — y XepcoHCBHKIiiA,
17,2 % — y IlonraBchbKiii ryOepHiax. [lo 5 pokiB Toxi B cepegHbOMY He
moxxuBaisio 43 % pmiteii. OCHOBHOIO MPUYMHOIO CMEPTHOCTI OyJin XBOpoOu
(y mepionu HeBpoOsKaiB Ieil @ ToJIon).

VYemixu mMeguinmHEN PisKO 3HU3MJAM cMepTHicTh. Tak, 3a manuMu
OOH, B VYkpaini y 2013 pori cmeprHicTh miTeit 10 5 pokKiB cTaHOBMJIA
1 % (B xpainax €spomnu yasiui menrre). Kpim Toro, y 6inbirrocti Kpaiu
IIPOTATOM OCTAaHHIX CTa POKIiB CYTTEBO MOKPAIMJINCA YMOBUW iCHYBaHHA.
A ooy 3BUKJIN HAPOIKYyBATHU IO IITiCTh-BiciMm miTeit, 60 TiIbKYU e TO3BO-
JIS1JIO BUJKWBATHU 32 YMOB BHCOKOI AUTAYOI cMepTHOCTi. TomMy uncenbHicTD
HaceJIeHHA HAaIol IIJaHeTH IPOTATroM XX CTOJITTSA CTPiMKO 3pocTraja.
A eMHicTH eKocHCTeM IIJIaHETU He € 0e3KiHeUHOIo i mporoayBaTu OijbIile
MeBHOI KiJIBKOCTI JIfofieli BOHM He MOKYTh. ToMy IpobJsieMa YMCeaTbHOCTI
HaceJeHHs cTaJja AysKe aKTyaJbHOIO.

Bupimmensio mpobdiaeMu peryasdiii po3sMHOMKEHHS y JIOJUHU CIIPUSE
MiABUINEHHS PiBHSA OCBiTM HaceJeHHSA, PO3BUTOK PEIPOAYKTUBHOI Meau-
muHU, ypOauisamisa (y BeJIMKMX MicTax HapOAKYBAHICTh 3MEHITYETHCSH)
Ta HU3KAa iHmUuX (haKkTopiB.

Omoxe, menep Pu 3Haeme

1. IIlo Take penpoaykiiia? 2. ki axTopu MOKYTh BIJIUBATH
Ha penpoaykiiiro jgroguau? 3. dKi sagaui Bupilnye penpoayk-
tuBHA Meguniuua? 4. IIlo Take eKcTpaKopIopaJjbHe Ta iHTpa-
KopIiopaJibHe 3allIifHeHHA? J00aBUM

BGHUMCIHHFI md 3CIBgCIHHFI

5. ¥V AaKkux BUIAAKAaX BUHHUKAE I0oTpeba B eKCTPAKOPIIOPAJILHOMY Ta
iHTpaxkopmopaabHOMY 3alIigHeHHi y goguuu? 6%, ki mpobieMu MOXKYTH
BUHUKATU IiJ Yac IIPOBeIeHHs IITYYHOrO 3allIifHeHHs?
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TEMA 4

EmOpiorenes gogunau. YnHHUKY,
IIT0 BILJIMBAIOTh Ha IIPOIleCH POCTY
1 PO3BUTKY JIIOAUHU

Ak po3mHoXyromecsa ccasyi? LLJo make 3uzoma? Ljo make
embpioH? Yomy 8 /0OUHU mMake mpuease OUMUHCMBO?
AKi hakmopu mMoxyme e8nausamu HA po38UMOK XUBUX Op-
2aHi3mi8?

OHMOZQHGCB i HUHHUKU, WO HA HLO20 BH/\UBCM‘OI‘YH’

OHTOreHe3 JTIOAMHU — I iHAuBiAyaJbHUII PO3BUTOK OPraHiamMy Bifg
MOMEHTY 3apo[ KeHHs OO0 npupomHoi cmepti. Tepmin «oHTOreHe3» OYB
3anmponoHoBaHUU HiMenbKuM yuyeHuUM E. 'ekkesem (1866 p.).

B ocHOBi OHTOTEHE3Y TEBHOTO OPraHiZMY JIEKUTH IIPOIeC MOCJIiJOBHOI
Ta HeoObopoTHOI peasisallii iioro cmaaxoBoi iHdopwmarlii. Ha peasisaiiio
miei ingopwmartii (i, BigmoBigHO, Ha mepebir OHTOTeHE3y) MOYKe BILJIMBATHU
b0araTo pi3HUX YMHHUKIB. [0 HUX BiJHOCATH YMOBU HABKOJIUIITHBOT'O Ce-
pemoBuUIlla, HEHPOTyMOPAJIbHY Ta TOPMOHAJBbHY PEryJISIlilo TOIIO.

EmdpioHabhul nepiog posbumry

EmoOpionanpuauii (3apoqKOBUiT) IIepios TpUBaA€ Bil MOMEHTY YTBOPEH-
HS 3UTOTHU 0 HapoI:KeHHA nutuHu (Maja. 52.1). Bin nogindaersca Ha Tpu
migmepionu: MOYATKOBUU (MEPIINI TUMKIEHDb), 3aPOAKOBUM (2—8 TmirHi)
i mepiom pos3BUTKY maoxy (3 9 THIKHSA OO0 HAPOMKEHH:). ¥ el mepiof
3 onHiel KJIITUHH (POPMYIOTHCA BCi TKAHMHMW W CUCTEMHU OPraHiB opra-
Hismy (man. 52.2).

8 12 16 20 24 28 32 36 40  TukHi

Man. 52.1. EM6pioHanbHUiA PO3BUTOK NOAUHM
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Penpogquiﬁ ma posbumok opzaHizmib

CroBbypoBa
KniTMHa

Merakapiount baszo¢pin Hentpodin EosmHodin  Makpodar Eputpouutn
Man. 52.2. [ludepeHuialia KniTvH nig yac yTBOPEHHA TKaHWH

3apoaKOoBMII PO3BUTOK JIOAWHHN Mae€ AeKiJbKa eTamiB: apobJeH-
HsI, YTBOPEHHS 3aPOAKOBHUX JHCTKiIiB i 000JIOHOK, YTBOPEHHS TKaHUH
(ricrorenes) i oprauiB (opranorenes). Yepes dyoTupu-u’ATh AHIB miciada
3alJIiiIHEeHHS OJHOIIAapPOBUM 3apOJOK 3 MOPOKHUHOIO BCEPEIWHI II0-
Tpallisie M0 HNOPOKHUHM MaTKu. Ilicaa mboro BiH 3aHyproeThca B il
CJIU30BY OOOJIOHKY ¥ MpUKpimaoeTbesa g0 Hei. [lei mpoiiec HasuBaeThCs
iMniaaHTaIico.

Ha macrynHOMy mnepiofi BHYTPIIIIHBOYTPOOHOTO PO3BUTKY (GOPMY-
IOTBCSA TPU 3aPOAKOBI OOOJIOHKHU, SIKi YTBOPIOIOTHCS i3 YACTHMHU KJIITHH
3apofKa. S0BHIITHA 000JIOHKA Ma€ BOPCUHKHU 3 KalliigapaMu, yepesd AKi
3apOJIOK KUBUTHCA I Auxae. BHyTpimiaa o00J0HKa TOHKa If IIpo3opa,
BOHA YTBOPIOE MiXyp, IOPOKHMHA SKOTO 3allOBHEHA IJIITHOI PiAMHOIO,
110 3aXUIMAae 3apoOIOK BiJl MeXaHiUHMX YIIKOMKEeHb. SOBHIIIHA I cepem-
HA 000JIOHKM 0epyTh y4YacTh B YTBOPEHHI ILIAIIEHTH PasoM 3i CIM30BOIO
000JI0HKOI0 MATKH.

Ha 10-14-1i nenp micaa s3amiaigHeHHA (OPMYIOTbCS 3aPOAKOBi JIUCTKY,
3 AKUX TOTiM YTBOPIOIOTHCA BCi OpraHm ¥ TKaHWHU.

V¥ mportieci po3BUTKY YaCTUHU 3apPOJKa BBAEMOi0OTh MisK coboro. Taka
B3aE€MO/Iisf € MPUUYMUHOIO TaK 3BaHOI emMOpioHambHOl iHAyKIii. CyTh IIHOTO
SIBUIIIA IIOJISITAE B TOMY, III0 Y IIEBHUX TiJISHKAX 3apojKa (PYHKI[IOHYIOTH
TakK 3BaHi KJiTuHU-oprauizaropu. Ili KIiTuHYU BUAIIAIOTH IIEBHI CUTHAIBHI
MOJIEKYJIN, AKi I BUKJIUKAIOTh AU(epeHIriaio TpuiIeranxX KIiTUH y Bif-
TOBiHI opranm ¥ TKAHWHU. SIKIMO TaKi KJIiTHHM-OpPraHisaTopu BUIYUUTHA
a0o ImepeHecTH B iHINTY YACTUHY 3apOAKa, TO PO3BUTOK 3BUUANHUX KJITHUH
Iiei 30HM 3apoAKa Mifle 30BCIiM iHIITMM IIJISIXOM.

IInomom Ha3WBAIOTH OPraHi3M, MOUYMHAIOUHY Bif 9-TO TMIKHA BHYTpPIMI-
HBOYTPOOHOTO PO3BUTKY U IO MOMEHTY Hapoj:KeHHs. ILrig mae cBoe Ha-
BKOJIMIITHE CEPeIOBUIINEe, IKe CKJIaJaeThCA i3 3apOJKOBUX O0OOJIOHOK, Ha-
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TEMA 4

BKOJIOILTiAHUX BoJ i mymoBuHu. IlymoBuHa — 11e ITHypONOAiOHMI opraH,
110 BiAXOOUTH BiJ ILIAIEHTH i 3’€AHYE I 3 MAaTePUHCLKUM OPraHi3MOM.

/—Iocmem5/9i0HaAbHuCl ne/oiog

IlocTemOpioHanbHMIT ITEepiog — Iie Iepiof KUTTS JIOAWHU ITiCJIS Ha-
pomxenHa (mMayx. 52.3). Moro Mo:xHa pOBIiINTH Ha KijIbKa eTamiB, TpuU-
BaJIiCTh SIKMX BiAPiBHAETHCA y YOJIOBIKiIB Ta KiHOK.

YV KUTTI JIOAVHN BUAIIAIOTH TaKi BiKoBi mepiomu:

+ Ilepiox memoBasaTu (mepiri 10 guiB): BigOyBaeThcsa mepebymoBa op-
ra”ismy, III0 3yMOBJIEHA aJallTAIli€l0 MO0 JKUTTA 1034 OpPraHi3aMoM MaTepi.
PyiinyooTbcsa CTPYKTYpPH, OB’ s3aHi 3 0OMiHOM pPeUYOBUH Uepes ILIAIEHTY.

« I'pynuwuit nepiox (10 guiB — 1 piK) XapaKTepusyeThCA HAUBUIITUMU
B mOoCTeMOpiOHAIBLHOMY IIEPiofi TeMIaMu POCTY i PO3BUTKY BCiX cHCTEM
opramiB, a TaKOK 3MIITHEHHAM OIIOPHO-PYXOBOTO amapara, (QOpMyBaHHAM
BEJIMKOI KiJIbKOCTI yMOBHUX peqJieKCiB.

« Pamne nutunaCcTBO (1—3 POKM): cHoCTEpPiraroThbCss BUCOKi TeMIIM pOC-
Ty ¥ PO3BUTKY BCiX CHCTEM OpTaHiB; IMOYATOK CAMOCTiHHMX aKTUBHUX
pPyxiB; mepexin Ha xapuyBaHHS OPOCJOI0 IKei0; PO3BUTOK MOJOUHUX
3y0iB; MOYAaTOK BMKOPHCTAHHS MOBJIEHHS. ¥ KiHII mepiogy TeMIIn pocTy
BIOBiJIbHIOIOTHCH.

- Ilepme gutmHCTBO (4—7 POKiB): YIOBIIBHIOIOTHCA TEMIIM POCTY;
BimOyBaeThbCA aKTHUBHE HAKOIMUYEHHS iH(opMaIlii mpo HaBKOJUIITHIHA CBiT;
dopMyIOThCA BMiHHSA Ta HAaBUYKM, HEOOXimHi I camMocTifiHOI »KUTTEmi-
SAJBHOCTi; PO3BUBAIOTLCS IIOCTiliHI 3yOmu.

Hpyre mutmacTBO (8—12 pokiB y xsomuwmkiB, 8—11 pokiB y mi-
BUYATOK): BiTHOCHO HEBMCOKI TeMII POCTY; IPOJOBIKYETHCI aKTUBHE Ha-
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Penpogquiﬁ ma posbumok opzaHizmib

KonmueHHA iH(opMaIlii mpo HABKOJUIMIHIN cBiT Ta (hopMyBaHHA BMiHB
i HaBUUYOK, HEOOXiMHMX I8 CAMOCTIMHOI KUTTEIiAIBLHOCTI.

« ITignitkoBuit mepiox (13—16 pokis y xmommiB, 12—15 pokis y xi-
BUAT): IOYATOK IIEPiOAYy CTATEBOI'O AO3PiBaHH; PidKe 30iJbIIIeHHA TEeMIIiB
pocTy; CyTTEBi ropMoHAaJIbHI mepedyI0BU B OpraHiaMi; mouyaToK (PYHKILi-
OHYBaHHSA CTATEBUX CUCTEM.

« FOnmanpkuii nmepiox (17—21 pik y xuonmiB, 16—20 pokiB y mgiBuar):
3aBEPINIEHHSA MIEPIOAY CTATEBOTO AO3PiBaHHSA; 3MEHIIIEHHA TEMIIIB PO3BUTKY
Ta 3aKiHYEeHHA POCTY TijIa; CTaTeBi CHUCTEMM BUXONATH HA HOPMAaJIbHUN
pexuM (YHKI[IOHYBaHHA.

« 3pinuit BiK (mepmmii mepiog — 22-35 poKiB y uoJOBiKiB, 21—
35 poKiB y KiHOK): HAWOLJIBINI IIPOAYKTUBHUI IIEPiOa JKUTTA; PO3IBUTOK
3Mi0HOCTeH JocsArae HAWBUIIOrO PiBHA, poboTa BCixX cucTeM opraHismy
€ HalbiJbII e(PeKTUBHOIO.

« 3pinumit Bik (apyruii nepiogq — 36—60 pokiB y udosaoBikiB, 36—55
POKiB y KIHOK): Ay’Ke TPOAYKTUBHUU IEPiOJ; MTOCUTH BUCOKi (hidmuni
MOJKJIMBOCTI IMOETHYIOTHCA 3 GaraTUM JOCBiloM i H03BOJAIOTH AOCATATH
HaBHUINUX pe3yJabTaTiB. ¥ KiHII IIepiody cmocTepiraerbcs MOCTYIIOBE
3racaHHA (PYHKIII PempoayKTHBHOI CHCTEMH.

« IMoxmnuit Bik (61-74 porkm y uosoBiKiB, 56—74 poxkm y KiHOK):
CTaH OPraHidMy CYTTEBO 3aJIEKUTh BiJl 0COOJIMBOCTEI CIIOCO0Y MKUTTHA, AKe
JIOAWHA BeJia B momnepenHi mepioau. PenmpoayKTuBHI (pyHKII y 40J0BiKiB
IIPOJIOBXKYIOTH 3TacaTw, y JKiHOK MPUOUHSIOTHCA B3arali.

- Crapeunii Bik (75—90 poxkiB): B oprauismi Big0yBaioThCA CTPYKTYP-
Hi, pyHKIioHaJbHI Ta 6ioximMiuHi 3MiHUN, AKi 3HAUHOIO MipoI0 0OMEIKYIOThH
MOro MOXKJIMBOCTI.

« IoBroxkuresnbcTBO (Oinbm Hidk 90 pokiB): B opraHiami TpuBamTh
CTPYKTYPHi, (pyHKIioHAJAbHI Ta Oioximiumi sminm, AKi 0OMEXKYIOTH HOTr0
MOJKJIUBOCTI.

Omoxe, menep Bu 3Haeme

1. IITo Take onTorenes? 2. ki mepiogu po3BUTKY BUMIIAIOTDH Y
aoguuan? 3. ki npomecu BigOyBaloThCA IIiJ uac eMOpioHAb-
HOro po3BuTKy? 4. Hasio moTpibHi 3apoakoBi o6omouaku? AK
BOHH B3aEMOJIIOTH MixK co00i0? 5%, fIki mpoitecu BigOyBaroThCA
mig Jyac mocTeMOpPioHATBLHOTO PO3BUTKY?

3anumanns ma 3abgaHHsi
6. Hu BifipiBHAETHCS TPUBAJIICTD HEePIOAIB sKUTTA Y YOJOBIKiB i KiHOK? AK
e MOJKHA IIOACHUTH 3 TOUKHK 30PYy eBOJIOIil jgogumau? 7% fJAKi ynHHuUKN
MOKYThH BIIJIMBATU HA TPUBATICTH MEPiOAiB KUTTA JIOIUHU?
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OCHOEHI' NOAO)KEHHA memu

Bugu pezeHepauii

PenapatuBHa

QisionoriyHa

KnitHHa HenosHa

BHYTpiWHbOKNITUHHA |

Bugu mparcnaanmayii

Bupg Oco6nuBocTi

AyToTpaHcnnaHTauia | PeuvnieHT € foHopom pna camoro cebe

I30TpaHcnnaHTauinA [loHOpOM € NoANHA reHOTUMOM, MOBHICTIO IAEHTUYHUM A0 reHOTU-
ny peumnieHTa

AnnotpaHcnnaHTauia | JoHOpOM € niofMHa 3 reHOTUMOM, BiAMIHHMM Bif reHoTuny peuu-
nieHTa

KceHoTpaHcnnaHTauisa | [JoHopom € TBapuHa iHWOro Buay

KniTuHHa iHxeHepia | BupollyBaHHA MOTPIOHUX PeLMNiEHTY OpraHiB i TKaHUH i3 KNiTWH,

Ta KNOHYBaHHA BUNYyYEHUX 3 opraHismy camoro I'IaLl,iEHTa
[Myxauru
Hobposakichi — 3yMOBJIeHI HEKOHTDOJIHLOBAHUM, aje OOMEeKeHUM,

POBMHOKEHHAM KJITHH, He IOINUPIOIOTHCA B CYCifHI TKaHWHM Ta BiI-
IajeHi opraHu.

3n0aKicni — 3yMOBJIEHI HEOOMEXKEHHM i HEKOHTPOJHLOBAHUM PO3-
MHOKEHHSIM KJITHH, IIOIMHPIOITHCA B CYCiAHI TKaHWHMW Ta BigmajeHi
oprauu (YyTBOPIOIOTH METACTA3MU).

OrkozeHHi pakmopu

DiznyHi XimiuHi bionoriuHi

loHn3ytoue Ta ynoTpadione- | ApomatuuHi ByrneBopHi, ai- | Leski Bipycu, mobinbHi re-

TOBE BUMPOMIHEHHA TOLLO OKCWH, AeAKi cnonykn HiTpo- | HeTWYHI enemMeHTn, NOMUIKN
reHy, peyoBMHM TIOTIOHOBOTO | CUCTeM penapauii KniTHW
AMMY TOLLO TOoLWo

HPUHUHU nopyuweHHst npoqeciB 3anAigHeHHﬂ

* €HOOKPVHHI MopyLleHHA + po3nap cekcyanbHUX OYHKLIN

+ iHQeKLUiHi 3aXxBOpIOBaHHA * MOLIKOMXEHHA KMITUH CTaTeBUX

« HeiHpeKLiHi 3aXBOPIOBAaHHA OpraHis 3a103 30BHILLHIMK daKTOpaMm
CTaTeBOl CUCTEMU (papiauin, TOKCMYHI CnonyKky ToLLO)

+ BPOAXeHi aHOManii po3BUTKY CTaTeBOI cUCTeMU
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<<Penpogyl<uiﬂ ma poabumok opzariamib>»

lamemozeres y ccabuib lramemu mBapun

Cnepmato3oif ccaBLiB
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Cnepmarosoign AnuexkniTiHa

Cragia popmyBaHHA

Appo

MosTKOBa
06010HKa

(_Umque 3anAigHeHHsi

Excmpaxopnopanvine — B3anyiifHeHHA AWIEKJIITUHU BinOyBaeThbcs
mo3a MeyKaMMU OpraHisMy JoAWHU («3aIlIifHEeHHS B ITPOOipILi»)

Inmparxopnopanvie — 3anigHeHHA ANNEKJIITUHY Big0yBaeThca 6e3-
IocepefHbBO B OPraHi3Mi JIIOAUHM MIIAXOM HITYYHOTO BBeJEHHSA CIEepMU
B MaTKy

3abgartsi go memu

3aBaaHHa Nad iHAMBiZyaJasHOI podOTH

1. IloscHiTh 3HAUEeHHS pereHeparlii AJgd OpraHisMy JIIOSUHU.

2. CKIagiTh IOPiBHAJIBHY XapaKTePUCTUKY PO3BUTKY YOJIOBIiUMX i »Ki-
HOUYMX CTaTeBUX KJIiTHUH.

3. OmiHiTE BaKJIUBICTh TPOMGIIAKTUKY OHKOJIOTIUHNX 3aXBOPIOBAHD.

4. TlosicHiTh, AK cHOCi0 KUTTA BILIMBa€ Ha (hOPMYyBaHHS JIIOACHKOTO
opramiaMy Ta pPenpoAyKTHUBHE 340POB’d.

3aBIaHHA AJA POoOOTH y rpymax

5. IlpoamasisyiiTe Giosoriumi Ta colfiaJibHi aclIeKTH peryJdrii pos-
MHOMKEHHS JIIOAMHUN Ta IIPeACcTaBTe CBOI0 TOUKY 30Ppy Ha I[I0 IIpodaeMy
y BUTJIAAL ITpe3eHTAaIrii.

[B IlepeBipTe cBOi 3HamHA 3 TeMu «Pempomykitia
Ta PO3BUTOK OpPraHiaMmiB»
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Mpakmukym

Tema 1. BiopisHomaHiTTS

/\a6opamopHa podoma !

Tema. Brv3HauyeHHA TaKCOHOMIYHOrO MOMOXKEHHA BUAY B CUCTEMi OpraHiuYHOro
CBITY
Mera: YAOCKOHANNTU BMiHHA BM3HAyaTy TAaKCOHOMIYHE MOJNOXKEHHA OpPraHi3mis

Yy CUCTEMi OpPraHiyHOro CBiTy.

O6GnagHaHHA 1 maTepianu:  300pakeHHsA TBAPVH Ta POCAWH, BU3HAYHWKM POCANH
i TBapuH.

Xio pobomu

1. PosrasabTe MadOHKN i Qororpadii TBapuH, BU3HAUTE iXHE TAKCOHOMIiUuHE
TOJIOJKeHHA (BUA, Pif, POoAMHY, pAL, KJac, Tun Ta cyomomeH). OdopmiTs
BiAmoBiAL y BUTIAAI TAGIMILI.

2 . PosriasEbTe MaTIOHKHA ¥ (ororpadil pocamH, BU3HAUTE iXHE TAKCOHOMIUHE
TOJ0KeHHsA (BUA, Pifi, POAUHY, TOPAAOK, KJac, Biamia Ta cyomomen). Odop-
MiTh BiAIIOBiAb y BUIJIALI TaOIMIII.

3. CdopmyamoiliTe BUCHOBOK, Y AKOMY BKaXKiTh, II[0 MOTPiOHO BPaxoBYBATH IIij
Yyac BU3HAUYEHHSA TAKCOHOMIUHOTO IIOJIOKEHHS BUAY.

Tema 2. O0MiH pe4yoBUH
i mepeTBOPEeHH eHeprii

[pakmudra podoma 1

Tema. CknaflaHHA cxem OGMiHy BYrneBoOAiB, ninigiB Ta 6inkis B opraHismi nio-
OVHK
MerTa: 3aKpinnTK 3HaHHA Npo ocobnmBocTi 0O6MiIHY ByrneBogis, ninigis Ta 6in-

KiB B OpraHi3mi nognHun, nobynyBaty cxemy iXHbOro obMmiHy.

O6GnagHaHHA 1 MaTepianu:  [OAAaTKOBI MaTepianv Wono o6MiHy BYrneBOAiB, Ninigis
Ta 6inkiB B opraHiami nogunHu.



Xio pobomu

Vraxirs, e BimOyBaroThCA Ta AKe MAOTh 3HAYEHHS HaBeAeHI mmpoiecu 06-
MiHYy BYTJIeBOXiB, JimifiB i 6inKiB. BurpauaeTbca um 3amacaeTbcsa eHeprisd
mig yac KokHOro 3 mporeciB? OpopmiTes BiAmOBiAL y BUrIAAL TaOJIHINi:

3HauyeHHA anAa MepeTBOpeHHA eHepril

AT (A3 BRG] 06MiHYy pevyoBMH | (BUTPaYaETbCA YN 3anacaeTbcA)

ITpomecu: 1 — HaAXOmKeHHS OPraHIUHMX MOJEKYJ B OpraHism; 2 — pos-
IIeIJIeHHs BeJIMKUX MOJIeKYJ BYTIJIeBOJIIB, JimifiB i 6inkiB Ha maJi moJie-
Kyau; 3 — BCHUCAHHA MaJUX MOJIEKYJ, 4 — TPAHCIOPTYBAaHHA MOJEKYJ
BYTJIeBOMiB, JimigiB, OiMKiB Ta HpPOAYKTIB IX pOS3INenJeHHs JiM@Oo Ta
KpoB’10; 5 — cuHTe3 cuenudpiuHUX AJA OpPraHisaMy MOJEKYJ BYIJIEBOJIiB,
JimigiB i 6iMkiB; 6 — YTBOPEHHS CTPYKTYP KJIITHUHU 3 MOJIEKYJ BYIJIEBOJIiB,
JimigiB i 6inkiB; 7 — OKMCHeHHS BYTIJIEBOHIB, Jimigis i 6inkiB; 8 — B3a-
€MOIIePEeTBOPEHHSA BYTJIEBOAIB, JimifgiB i 0inkiB y MeTaboiuHHX TpoIlecax
KJIiTuHM; 9 — 3amacaHHA BYTJIEBOAIB, JimimiB i O0inKiB y KJiTmHax opra-
Hismy; 10 — BuBeZeHHsS 3 OpPraHiaMy IPOAYKTiB OKHCHEHHS BYIJIEBOJIiB,
Jinigis i OGiaKiB.

Cruagite cxemy oOMiHy peuoBuH. [ 1IbOT0 HaMaJIIOHTe IIicTh OJIOKIB Ta
Has3BiTh iX. Mix OJOKaMM 3aJUINTe BiJIbHE MicIie.

Hassu 6siokis: TpasBua cucrema, Bupinbma cucrema, TpaHcmopTHa cuc-
Tema, [{uxanbHa cucreMa, KiiTmHu pisHux opraHiB Tina, 3oBHIIIHE cepe-
nosuie (ixxa, 0,, nmpogykTn o6miny, CO,).

Broumrite HomMepu mporieciB mig HazBaMU CHCTEM OPraHiB, Y IKWX BOHU Bif-
OyBalOThCsA, i 3’eqHaliTe OJOKU CTPiJIKaMu, IO IIOKA3YIOTh HAIIPAMOK IIepe-
MillleHHA PEeYOBUH.

ChopmytoiiTe BUCHOBOK, ¥ SAKOMY MOACHITH, YOMY OOMiH BYTIJIEBOZIB, JIilli-
IiB Ta OiJKiB B opraHisMmi JIIOAMHU € B3a€EMOIIOB’ I3aHUM.

Tema 3. CnagKoBicTh 1 MiHJINBICTH

/\aéopamopHa podoma 2

Tema. BuBueHHA 3akoHOMipHOCTeln moandikaliniHOI MiIHNMBOCTI
MerTa: 03HaNoOMUTMCA 3 MoAUdIKaLiIHOK MIHAMBICTIO Y XMBUX OpraHiamiB Ha

npviknagi 6ionoriyHmx o6'ekTiB, HaBUMTUCA ByayBaTK BapialiiHUin psag
Ta BapiauiliHy KpuBy.
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TEMA 4

O6napHaHHA 11 maTepianu: konekuii 6ionoriyHnx o6'eKTiB (MNCTKIB, XBOIHOK, KOMO-
CKiB, KBITiB, KOMax, MJIOAIB TOLO), NiHiMKa, Nyna, Bary, Nigpy4yHuK, po-
6ounin 30WNT.

Xio pobomu

1. PosraaHbTe KOJEKIilo 0iomoriuEmx 00’c¢KTiB, BimGepiTh mocHinb (cmemiaab-
HO He moOupatoun) 15—20 i3 HEX.

2. BubepiTh 03HAKY, AKY BU Oy[eTe HOCIiMKYyBaTH (NOBXKUHY, IIUPUHY, MACY,
KiZbKiCcTh 3epeH B KOJIOCKY TOIIIO0).

3. BuwmipsdiiTe BeruunHy 00paHOl O3HAKM [Js BCiX 00’€KTiB, BalHUIIITL OTPHU-
MaHi 3HAYEHHJ.

4, TloGynyiire BapiamiiiHMil psj, PO3TAIIYBABIIY BCi BUMIDAHI BeJIUYUHU Yy I10-
PAIKY Bim HaWMeHIIIOI 40 HaWOijbIIOI.

5. IloGyayiiTe Bapialifiny KpuBY, BiIKJIABIIN 110 TOPHM3OHTAJI BUMIpAHI Beau-
YUHU, & 10 BEPTUKAJI — IXHIO KiJbKiCTh.

6. 3pobiTh BHCHOBOK, y SAKOMY IIPOAaHATI3yHTe OTpMMAaHI JaHi i BRaXiTh,
3 AKUMHU XapaKTePHUMHU OCOOJUBOCTAMU MoAm@iKamiiiHol MiHJIMBOCTI BU

O3HANOMUJINCS.
[pakmuyra podoma 2
Tema. Po3B'A3yBaHHA TUMOBUX FEHETUYHUX 3agay
Merta: YOOCKOHANIUTL HAaBUYKU CKJTAAaHHS CXeM CXPeLLlyBaHHSA 1 PO3B'A3yBaHHSA

€/IEMEHTAPHUX FTEHETUYHNX 3aaud.

O6nagHaHHA I maTepianu:  Tabnuui i3 306pakeHHsAM cxeM 3aKoHiB I. MeHaens, pos-
JaBasibHi KapTKy i3 3agavamu, NigpyyHuK, 30LNT.

ANTOpUTM CKJIaJaHHS CXE€MH CXpellyBaHHS

1. BusHaueHnHsa reHOTHUIIIB 0AaTbKiB, BUXOAAUYN 3 YMOB 3ajadi.

2. BusHaueHHS raMeTr, AKi YyTBOPIOIOTH reHoTUnM 0aThbKiB. IIpm mbomy
CJi ypaxoByBaTHu, IO KiJBKiCTh THHIB rameT, sIKi yTBOpPIOE OcoOMHA,
BHUBHAUAIOThH 3a opmysoro X = 2", e X — KiJbKicTh TuHOiB ramer, AKi
YTBOPIOE OCOOMHA, a N — KiJIBKICTh IreTePO3UTOTHUX T'€HiB y TeHOTHIII
miel ocobuHMU.

3. Ilooymosa pemritku Ilemmera. Ilpu 1mbomMy ciaig ypaxoByBaTH, IO
KiZbKicTh CTOBIINB i paAKiB y 1ifi Tabauili HOPiBHIOE KiJAbLKOCTI THUITIB
ramer, gKi yTBOPIOIOTH MaTEePMHCHKA Ui OaThbKiBCbKa OCOOMHU.

4. BusHaueHHS TeHOTHHIB i (PEeHOTHHIIB HAMIaIKiB, AKi yTBOPATHCA
B Pe3yJbTaTi CXpeIlyBaHHA, IIJIAXOM aHaJi3y I'eHOTHUIIiB, IO YTBOPHU-



Mpakmuxym

JUCA BHACJIJOK CHOJIYUEeHHA raMeT y BiANOBiMHUX KOMipKaX PeUIiTKHT
ITennera.
Xio pobomu

Hia KosKHOI 3amadi CKJIAMITh CXeMy CXPENlyBaHHSA W 3aluIlIiTh poO3-
B’sI3aHHA.

3amaua 1 (ma MoHOTIOpHIOE CXpEIyBaHHA)

Y kBacoJi ajenab YopHOTO 3abapBiieHHs HacinmH (A) mominye Hap
ayseqeM Oijsioro sabapBieHHA (a). Busmaute remotunu i (GeHOTUIIN
HAIMAAKIiB y cxpemntyBaHHi Aa X Aa.

3amaua 2 (Ha nquribpuaHe CXpeIyBaHHA)

VY pocamHUM OAVH reH BU3HAYAE BUCOTY POCJUHU (JOMiHAHTHUU ajiesib
A — BHCOKa pPOCJMHA, PEIeCUBHUU ajieJib @ — KapJuKoBa pocC-
JIMHA), a APyruii reH — 3a0apBJ/ieHHS IJIOAIB (IJOMiHAHTHHUU ajejb
B — uepBOHIi miaoau, pelecCUBHUN ajesib b — KOBTi miaonu). B o6ox
BUOAJKaX AOMiHyBaHHA MOBHe. CXPeCcTUIM POCIWHU 3 TeHOTHUIAMU
AaBb i aaBb. Busuaure resotunu i (eHOTHUOHN HAIIAAKIB IIEPIIIOTO
TIOKOJIiHHA.

3amaua 3 (Ha cxpelllyBaHH#A, 3UeIlJIEHE 3i CTATTIO)

Y nposodin ren B, aAKuili BudHauae KOJIip Tijga, poaTalroBaHUI
B X-xpomocomi. Moro momimanTHuit amens (B) 3yMOBIIOE cipe 3a-
OapBJIeHHA Tijia, a pellecuBHUIL anesb (b) — KoBTe 3a0apBJIEHHS Tija.
CxpecTunu caMKy, sdKa MAa€ »KOBTHUH KOJip Tinma, i3 camiiem, Tijgo
AKOTO Mae€ cipe 3abapBienHA. SIKi reHoTHUNU ¥ (PeHOTUIIN MATUMYTh
HAITaJKU BiJ IbOTO CXPEITyBaHHS?

3pob6iTh BHMCHOBOK, YKAas3aBIINX OCOOJMBOCTI CKJIAZAHHS CXeM CXPeIy-
BaHHS IJIA KOMKHOIO 3 THUIIB 3amad.

Tema 4. Pennpoaykifisi Ta po3BUTOK

/\a&opamopHa podoma 3

Tema. BuBueHHA GyfoBM CTaTeBMX KIITUH NOQUHN
Merta: Ha MpuKnagi cnepmaTo30ifiB Ta ANLEKNITUH NIOAUHM BUBYUTU O0COBNN-

BOCTi OyfOBY CTaTeBMX KAiTWH.

O6napgHaHHA 1 MaTepianu: MiKpockon, NOCTiHI Mikponpenapatn abo dotorpadii

cnepmaTo30ifiB Ta ANUEKNITUH NIOAWHK, NiAPYYHUK, POOOUMIA 30WNT.
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TEMA 4

Xio pobomu
1. PosrasebpTe mijg MiKPOCKOIIOM IIOCTiMHHUN IIpemapaT ClepMaTo3oifis (3a Bix-
CYTHOCTi IperapariB pO3TJISHbTE MaJIIOHOK abo dororpadiro).
2. HawmaroiiTe cxemy OyJ0BY CIepMAaTO30ika Ta IO3HAUTE 0r0 OCHOBHI YaCTHHM.
3. PosrusHbTe mij MiKPOCKOIIOM IMOCTIMHWN mpemapaTr AdmeKJiTuHu (3a Bif-
CYTHOCTi IperapariB pO3TJISHbTE MAaJIIOHOK abo (dororpadiro).
4, HamammoliTe cxemy OyJ0OBM SWIEKJITUHM TA IIO3HAUTE Ii OCHOBHI YacTHWHU.
5. 3pobiTh BUCHOBOK, Y AKOMY BKaKiTh, UMM 3yMOBJIEHi BigMiHHOCTI v GyA0Bi
YOJIOBIYMX i JKIHOUMX CTaTeBUX KJIITHH.
Nadopamopra podoma 4
Tema. BuBueHHs eTaniB embpioreHesy
Mera: BMBUMTM Ha MpaKTUUi XapakTepHi ocobnmBOCTi eTaniB embpioreHesy,

BCTAHOBWTW B3aEMO3B'A3KM OHTOreHesy i dinoreHesy, copmysatu
YMiHHA BCTaHOBJIIOBATK CMOPIAHEHICTb XPebeTHMX TBAPVIH.

O6nagHaHHA I maTepianu:  MiKponpenapaT! paHHIX CTafil PO3BUTKY abu i naH-

LieTHUKa, MiKpocKon, Tabnuusa «PaHHi cTagil embpioreHesy naHUeTHMKa.

Xio po6omu

IToBTOPiTE GYZOBY MiKpOCKOIIa Ta IIpaBumJja PoOOTH 3 HUM.

ITigroryitre Mmikpockom mo po6oru. Poarisubre MiKpompemapar Ipo6JieHHSA
aing xadbu. IlopiBHANTe mobaueHe 3 MaaiOHKOM. IIignuITiTs HA3BU KJIiTHH.

VPODD

BuBuiTs Ha MiKpompemapaTtax, MyJAMKax, CXeMaTHUHUX MAaJIFOHKAX CTamil
eMOpiorenesy JjaHIeTHHKA. [lignummiTe MaalOHKU i 3po6iTh Mo3HAUEHHI.




Mpakmuxym

3aloBHITE TAOMUIIO, y AKi yKaKiTe cragii eMOpioHAJIBLHOIO PO3BUTKY,
ixHi ocHOBHiI ocobymBOoCTi Ta 3MiHM, SKi BigOyBarOTbCs 3 KJIiTHHaAMM 3a-
POIKa Ha IMUX CTALidX.

VraxKiTh BigMiHHOCTI APOOJEHHA Biff 3BUYANHOTO MOy KJITUH, YPaxoBY-
ouH, 110 O0MABa MPOIleCH Bif0OYBAIOTHCA IIJISIXOM MiTO3Y.

fx MoKHa MOBeCTU BILIMB OJHUX YACTHUH 3apoAKa Ha iHIIi?

3po0iTh BUCHOBOK, BIiAIIOBIiBIINM Ha 3alMTAHHSA: AKi IIpollecu BinOyBaroThCSA
Ha crafii apobJieHHA i siKe GiojoriuHe 3HAUYEHHS BOHU MAIOTh?
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AncﬁaBimHuG NOKAXKUYUK

SAR 45,47

Asrorpodu 42, 43, 44, 45, 76
AxTuBHU eHTp QepMeHTy 81
Anens 107

AnprepHaTuBHMM citaiicuar 125
Awmopdei 40, 43, 44, 48, 52
Amnabosism 66

Amnanisyroue cxpemryBagaa 110 113
Amneymnoigia 128

Amnontos 171

Apucrorens 36

Apxei 32, 56

Apxemnactugu 45

AT® 72,75,78

Anerni-KoA 74

Bararoxmitmmni 40,41, 43
BararoxkaitTunni

TBapuru 43, 52, 54
Baxkrepii 32, 37, 38, 82
Baxrepiopar 22
Beskucuesuii eran guxauua 72, 73
Binarepanbua

cumerpig 53
Binku 60, 64, 65, 80
Biosoriuna Homeukgatypa 14
Biosnoriuna cucrema 4
Biosoriuna

cucrematuxka 12,13
Biosoria 4
BiopisuomaritTta 56
Biorpaunchopmariias 96
Bioximiunuit metony 108
Biomenos 5
Binsuorkosuit metox 108
Bponimra 73
BpyubkyBanus 30
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YueHi-Sionozu™

ApucroTtenb (384 pik oo H. e. — 322 pik g0 H. e.)

[aBHbOrpeLbKnin y4YeHUn, CUH NPUABOPHOro nikaps, yyeHb [lnatoHa,
BuxoBaTenb AnekcaHgpa (OnekcaHppa) MakepgoHcbkoro. ApuctoTtenb
CTBOPUB MepLly NpupofHy Knacudikauito TBapuH (BUAINMB rpynn poc-
NVH | TBapWH, BUC/IOBMB ifelo Npo iCHYBaHHA B NPUpOAi NMoCTynoBmux
nepexopdiB Bil HEXMBUX TiNl AO POC/VH i Bif HUX — OO TBapuH).

3a 3rakamu cyyacHUKiB, AprctoTenb 6yB NOAMHOI HEBMCOKOIO Ha 3picT,
CnabKkum TinecHo, xBopobnueuM. PO3MOBNAB WBMAKO Ta MaB AedeKkT
BMMOBY (3MilLlyBaB 3BYK «p» Ta «JI»).

Fekkenb EpHcT (1834-1919)

HimeLbKkunin nprpogoaocniaHuk i ginocod. Po3pobre Teopito NOXoLKEHHS
6araToKNiTMHHUX OpraHi3MiB (Teopia racTpynu), cbopmynioBas bioreHe-
TUYHWIA 3aKOH, NobyayBaB Meplue reHeasnoriyHe AepeBO TBAPVHHOMO
LapcTBa.

[ekkenb BiOMWIA TaKOX AK MUTeLb: 33 eCKizamn BYeHOro 6yno CTBOPEHO
intoctpoBaHy KHury «Atnac MpupopHux ®opm». MNeplue BYAaAHHA atnacy
micTno 100 nitorpadiin pisHMx opraHiamis, 6arato 3 AKKx 6ynu BnepLie
onucaHi camum lekkenem.

HapeiH Yapnb3 (1809-1882)

AHMINCbKUI HayKoBeLb Ta MaHAPIBHMK, WO CTBOPMB Teopitlo eBostoLii,
pa3om 3 Anbdpegom Paccenom 3anponoHyBaB MPUHLMMNN NPUPOAHO-
ro pob6opy. binbwicTb Moro npaub NpuUcBAYEHi Npobdnemi NOXoaXeHHA
BMAiB. A HOBI BMAMW BiH, AK CMPaBXHi MaHAPIBHUK, Ni3HaBaB 1 i3 ra-
CTPOHOMIYHOI TOUKM 30pYy (KyLITYBaB CTpaBM 3 GPOHEHOCLiB, CTpaycCiB,
aryTi, iryan).

KoynneHp Xep6ept ®onkHep (1902-1968)

AmepuriKaHCcbKMiA Gionor, wo HapoamBca B ciMi 6oTaHika EpsiHa Koy-
nneHpa. BiH 3anpornoHyBaB KpiMm NPOKapioTiB BMOKPEMtoBaT LLAPCTBO
npotuctis (Protista, Protoctista), BO AKOro yBiNLWAN BCi eyKapioTu, WO He
HanexaTb Hi o 6araTOKNITUHHUX TBapPWH, Hi JO BULMX POC/VH.

Y cuctemi Xepbepta Koynnenga 6yno sugineHo yotmpu uapctsa: Mo-
Hepw (Bpo6’'AHKN), MPOTOKTUCTM (HMXKYi eyKapioTu), TBapuHm i PocinHu.

* HasemeHo iH(opMaIifo Ipo BUEHUX, iMeHa AKUX 3raJyIOThCS HA CTOPIHKAX IOCIOHUKA.



Jlinnenn Kapn (1707-1778)

LBeacbknin npupogofocnigHmk (6oTaHik, 300510r, MiHepasnor) Ta Meauk.
BiH — aBTOp €AunHOI cncTemMmn Knacudikauii poCAIIHHOTO Ta TBapUHHOIO
CBITY, YBIB TOYHY TEPMIHOMOriIO ANA ONMCYyBaHHA GionoriyHnx o6’eKTiB,
YBiB B aKTUBHWI Y>XUTOK GiHapHY HOMEHKNaTypy.

YueHun caMoTy»Kr nepeTHyB Jlannangito, 3aonaswm 3a 5 micAuis noHaa
2000 km niwkn Ta Bepxu. Y LLBeuii JliHHeA LiHATb AK OQHOro 3 TBOPLIB
niTepaTypHOI LWBEeACbKOI MOBU.

JlyHiH Mukona IBaHoBMY (1854-1937)

Jlikap, BocnigHMK, aBTOp YYeHHA Npo BiTamiHW. BigKpuB iCHyBaHHA BiTa-
MiHiB uepe3 gocnig Ha muwax. [JoBri poku npaLoBas flikapem-negiatpom
Ta OTONapuHroniorom, 6yB BUKNagayem, rofoBHUM fiKapem.

MpoTArom AekinbKox AeCATUNITb NpauoBaB Haj PO3BeAeHHAM Ta BAO-
CKOHaseHHAM co6ak MOpPOAUN «MOWHTEpY.

Maprynic Jlinn (1938-2011)

AmMeprKaHcbKa bionor Kapepw reonoriyHnx Hayk MacauyceTcbKoro yHi-
BepcuTeTy. |i HaliBigomiwolo npauelo cTana eHgoCMMGIOTUYHA Teopis
NOXOMXEHHA eyKapioT Ta iX opraHen.

Y 14 (!) pokiB BOHa novana HaByaTucA B Ynkasbkomy yHiBepcuTeTi, a B 19
CTana APYXMHOW BigomMoro B ManbyTHbomy acTpoHoma Kapna CaraHa.
Ii nepuy, HUHI Knacnuny, ctaTtTio «LLloAo NOXOMKEHHSA MITOTUUHNX KITITUH»
BiAMOBMANCA ApPYKyBaTh 15 XypHanis.

Kpim HaykoBux ny6nikauin, JliHH Maprynic Bugana Kifbka KHUF, Wwo no-
ACHIOIOTb HayKy AnA NonynApHoi ayauTopii, y CniBaBTOPCTBI i3 CMHOM,
Ta 36ipKy ornoBigaHb.

MioHxrayseH Ot1T10 $poH (1716-1774)

Himeubknin 60TaHiK, HaTypanicT, MUCbMEHHUK, PeKTop [eTTiHreHCbKo-
ro yHisepcutety. Buginus rpmbu B oKpeme uUapcTBO, LionpasAa, BiH
06'epHaB ix pa3om i3 rybkamu i Kopanamm.

3aiMaBcA NpuKIagHo 6OTaHIKOW, 30Kpema, CTBOPMB OAVH 3 MepLlinx
AHMMINCbKUX NaHAWaPTHNX NapkiB y €Bponi Ha TepuTOpii BNaCHOrO Ma-
€TKy y LLIBe66epi.

Yanitrenkep Po6ept (1920-1980)

AmMepurKaHCbKMiA ekonor. Ony6nikyBaB N'ATULIAPCTBEHY CUCTEMY OpraHiy-
HOro CBITY, B fAKil1, pa3om 3 LapctBamu Monera (npokapioTw), Protista a6o
Protoctista (HWxui eykapiotu), Plantae (pocnuHu) Ta Animalia (TBapuHu),
6yno BugineHo uapctBo Fungi (rpnbu). PoboTn YaiTTelkepa Habynu
LIMPOKOI MOMNYNSAPHOCTI, @ po3pobsieHa HUM M'ATULAPCTBEHA EKOJIOro-
disionoriyHa cnctema cTana 3arajibHOBU3HAHOIO.
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