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IHTano6HI 0ecamuKiaCHUKU

ma decamukaacrhuui!

IIa KHUKKA IPOOOBIKYE cepiro NiAPYUHUKIB 3 Kypey «Biosoria»,
BUBUYEHHSA AKOTI'0 BU PO3IOYAJIU B IToepeaHix Kaacax. IIo6 ycmimao
omaHyBaTH HaBUaJbHUII MaTepiaj, B MaeTe IpuUragaTy paHiline Ha-
OyTi 3HAHHSA II[OA0 OYAOBU Ta KUTTEIiAJIbHOCTI OCHOBHUX I'PYII OpP-
ra"ismis. A/sKe B IIbOMY HaBUYAJHLHOMY POIIi IIiAPYUYHUK IIOBee Bac
IIJIAXO0OM Hi3HAHHSA BJIACTHUBOCTEH sKMBOro. Bu BiKe 3HaeTe, IO IIij-
PYYHUK — He KHMJKKA IJId YNTaHHA. [[ysKe BasKJIMBO BMiTH IIpaITio-
BATU 3 HUM: BUOKPEMJIIOBATU Ta 3allaM’ ATOBYBATH T'OJIOBHE, IITBUIKO
3HAXOAUTH IIOTPiOHY iH(opmaliiro. A a1 1bOro HeOOXigHO 3HaTH,
AK o0y TOBaHO caMe 1110 KHIKKY. OT:Ke, cmoyaTKy Ioropraire cTo-
PiHKU DiTpy4YHUKA, 0O3HANOMTECA 3 I0T0 CTPYKTYPOIO.

1106 nigpyuHuKoM OyJI0 3pyYHO KOPHUCTYBaTHUCS, KOYKEH Iapa-
rpad posmounHAEThCA HA HeMapHill CTOPiHIli, a 3aKiHUyeThCA — Ha
napHiii. Pucyaku, ororpadii, cxemu, TabaUIll PO3MIIIIEHO B HUMK-
Hilf yacTuHi Tiei caMoOl CTOPiHKM, e Ha HUX € IIOCUJAaHHA B TEKCTi
naparpada. Tam camo o HUX 3aIIPONOHOBAHO 3aBAAHHA — Iie JAaCTh
BaM 3MOT'Y PeTeJIbHO ONPaIbOBYBAaTH YaCcTHUHY 3MicTy maparpada
Bimpasy min uac fioro BuBueHHs. Bu OymeTe IOKPOKOBO CIIPUMAaTU
ingopmartiro, aHamxisyBaTu ii, ysaraabHIOBaTU I10HHO HAOyTi 3HA-
HHSA, a 3HAUUTH, Kpallle MiATOTyeTecs 10 ITOAaIbIIol pOO0TH Ha HO-
BUM HaBUYAJLHUM MaTepiajoM.

OpienTryBaTucs B 3MicTi maparpadga BaM JOIIOMOKYTh IIO3HAYKH,
AKi CTPYKTYPYIOTH MOT0 3a eTaiaMu YPOKY:
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aKTyaJisyiTe OIOPHI 3HAHHSA

MMOBTOPIiTH PaHillle BUBUEHE

OpamoiTe B KOMaHIi: BUKOHAWTe 3aBHaHHA, CKJAIITh
miaH faiti. YiTKo, KOPEeKTHO Ta 3pO3yMijo (opMyJIIoiTe
BJIACHY IYMKY, IOBa:KaiTe TYMKY iHITTIX

PO3B’AKITE 3amauy

3HANAITH iH(pOpPMAI[if0, BUKOPUCTOBYIOUN HAyKOBY JiTe-

@ paTypy, iHTepHeT-I:KepeJia TOIo; iHdopMaIliio ominoiTe
KPUTHUYHO

IOBTOPiTh, IOMipKyIiTe, IIOACHITEH, BUCJIOBITh CYyI:KeHH,
chopmyaioliTe BUCHOBKU




Bukonyooun 1a00paTopHi, MpaKTHYHI POOOTH Ta MPOEKTH, BU
MaTHMeTe 3MOr'y IIPAKTUYHO 3aCTOCOBYBAaTH HAOyTi 3HaHHS, PO3BU-
BaTU CBOIO JOCJTiTHUIIbKY iHTYIIIitO0.

TecroBi 3aBmamHsa pyOopuku «CaMOKOHTPOJF HAaBYAJIBHHUX JO-
CATHEHBb» J0 KOYKHOI TeMU JOTIOMOXKYTh BaM I'DYHTOBHO IIPOKOHTPO-
JIIOBAaTH PiBE€HB BJIACHUX HABUYAJIBHUX TOCATHEHD, YIOCKOHAJINTH Ha-
BUYKHY POOOTH 3 TECTOBUMU 3aBAaHHAMU pidHUX hopMm. Ile cTane Bam
y IPUTOMi Iix yac miATOTOBKY 10 Jep:KaBHOI MilCYMKOBOI aTecTalrii
Ta CKJIAJaHHSA 30BHIIITHLOTO HE3aJEeKHOT0 OIliHIOBAaHHA. 3aBIaHHAd 3
BIIKPUTOIO BiAIOBiAIIO CIIOHYKATUMYTh A0 PO3AYMiB HaJ CKJIATHU-
MU ab0 TPOo6JIeMHUMY TUTAHHAMMU.

€ B migpyuHuKy # momaTkoBa imdopmairis. CromiBaemocs, BoHA
Oyze AJid Bac CIpaB/i IiKaBoIo.

Bognouac mam’sTaiiTe, 110 cydyacHa OioJiorisa — 3aXoIliumBa, aje
IyJKe CKJIaaHa, OaraTorpania HayKa. | MIKIJIbHUN DiAPDYUYHUK — JIUIIIEe
CBOEDiMHUIT JOPOTOBKA3 Yy CBiTi 3HaHb mpo Hei. A (axkTu, 3aKoHU,
rimoresu i Teopii HaATO YMCAEHH], 11106 yMicTHUTH iX Ha CTOpPiHKAaX
migpyuanka. Toxx paguMo BaM KOPUCTYBaTUCA JOJATKOBOIO JriTepa-
TYPOIO Ta iHTEpPHET-pecypcaMu — AKepesaaMu, IKi JagyTh BaM 3MOTY
POBMINPIOBATH Me’Ki BiZOMOro, IOIOBHIOBATH CKAPOHUITIO BJIACHUX
3HaHb, 3HAXOAUTH BiATIOBiAi Ha HallpPidHOMAaHITHIII Ta HAWCKJIaIHi-
I1i BaIUTaHHA.

3uunMO ycHixXiB B omaHyBaHHi OCHOB OiosioriuHoi HayKu!

Asmopu
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BcTyn.
§ 1. bionoris Ta ekonoris AK HayKu

|o1

| Lo Take 6ionoria?
¥ SKi BUPI3HSIIOTB PIBHI OpraHisauii xmBoro?

ﬂ

IcTopis mpupomo3HABCTBA CATA€ CBOIM KOPiHHAM Y CUBY JaBHUHY, KOJIU JIIOIM-
Ha B IIOIITYKaXx 3aco0iB AJA iCHyBaHHA IOTJINOJII0BajIa CBOI YABJIEHHSA PO HABKO-
aumHi# cBit. Ile 6yau ypuBUacTi BifoMocTi Tpo KOPUCHI poCamMHY, PO TBApPUH,
Ha AKUX MIOJIIOBAJIU, IIPO SBUIIA Ta IIPOIECH, IKi CTaHOBUJIN HeOe3IeKy abo T0IIo-
Maraau BUKUTHU. ¥YoKe B CrapomaBHhoMy €runti Ta BaBuioni Oysiv HakonudeHi
3HAYHi MaTeMaTUYHi 3HaHH, aJie TiIbKY I'PeKU MOUaJn JOBOAUTU TeopeMu. SIKIITo
HayKy TPaKTyBaTU AK 3HAHHA 3 MOro OOI'PYHTYBaHHSM, TO I[IJIKOM CIPaBeIJIMBO
BBasKaTH, 1110 IPUPOIO3HABCTBO BUHUKJIO IIPpubau3Ho B V cTOIiTTi 10 H. €. y CTrapo-
maBHin I'perrii. JIrogmua crrpuiiMalia HaBKOJUIIHIN CBIT AK eIuHe I1ije, TOMY IIPHU-
POmHUYI HayKHW (pOopMyBaJnCa AK YCEOCIIKHI HAYKOBI JUCIUILIIHKA. YUeHUI TOTO
yacy 4acTo JOCJiA:KyBaB pisHi mpupoaHi 06’eKTu, mpolecu, apuina. Hanpukaan,
PoGepr I'yk — aHTIificbKUHA HATypaIicT, YUeHUN-eHIIUKJIOIEeUCT — CTaB BifoMuM
3aBAAKU BiIKPUTOMY HUM 3aKOHY IIPYKHOCTI (3akony 'yKa). 3a J0IOMOT 00 CKOH-
CTPYIHOBAHOTO HIM TeJIeCKOIa BiH crocTepiras 3a obepranHaAMu Mapca ta FOmirte-
pa. 3a3UpPHYB y MiKPOCBiT, CTBOPUBIIIY OJUH 3 HANJOCKOHAJIIIINX HA TOUM Yac Mi-
Kpockotis (puc. 1). Tax Oyau BiZKpuTi HaliMeHIII CKJIaI0Bi JKUBOT0, IKi BUeHUN
Ha3BaB KJiTuHamu (puc. 2).

Puc. 1. Mikpockon P. I'yka Puc. 2. MaroHKH MiKPOCKOIIIYHUX 00 €KTiB 8 KHUT'M
«Mikpoepagii»: a — RIITUHU KOPU KOPKOBOTO Ay0a,
6 — Komap, 8 — BOIIIa

B PosaamsiTbes Mikpockon. Onyb6nikoBaHa y BepecHi 1665 poky, kKHUra Bigpasy
WY PoznisHaliTe Ta Ha3BiTb crajia OecrtcenepoM. BoHa mpucBAueHa pesyJsbTaTaM
1Or0 YACTUHN. crocTepe:keHb 28-piYHOTO aBTOpPa 3 BUKOPUCTAHHAM

pisHOoMaHiTHuUX JiH3. BimomMa cBOIMU BUIATHUMU Mif-
HUMU T'PABIOPaAMU MiKPOCBIiTY, 30KpeMa PO3KJIaJHUMU
iTrocTpamniamMm 3 KoMaxaMu.



Bionoria ax mayka. Kinens XVIII ta mouatok XIX cTOITH 0O3HAMEHYBAIUCSA
IIBUAKUM IpolecoM Augepernianii Hayk. Tak, HanpuKiaz, i3 mIpupoLO3HABCTBA
[epIIoio BUOKpeMmiiacs Giosoris. Ii HasBy B 1802 p. HesaseKHO OLUH Bij OgHO-
ro 3anponoHyBasiu ppaniny3bkuii yuenuii JKau Baruct Jlamapk (1744—-1829) i wHi-
menbKuit — I'ordpin Pettaxonba Tpesipanyc (1766—-1837).

‘4’”*% @ Bioaoria (Bix rpeir. bios — }KuTTa Ta l0g0s — YUEHHS) — e CYKYIIHICTh

8 HayK IIPO KUBUX iCTOT, iXxHIO OyIOBY, IPOIECU KUTTEAIAIBHOCTi, 3B’ ABKH
Mixk co000 I yMOBaMM HaBKOJUIIHBOTO CEPemOBUINA, 3aKOHOMipHOCTI II0-
MU PEeHHA 3eMHOIO KYJIel0, MOXOMKeHH, icTOPUYHNI PO3BUTOK 1 pisHOMAaHIT-
HIiCTB.

Humni Giosoria € CyKyIIHICTIO HAYK, 1110 BUBYAIOTH JKUTTSA B YCiX HOTO BUSABaX Ha
pisHUX piBHAX opraHisarlii 6iosoriuamx cucrem (auB. dopsair 1).

Bionmoriuni cucremvn. IToHATTA «CcHCTeMa» 3aCTOCOBYIOTH y PI3HHX HayKax
K CYKYITHICTh B3a€MOIIOB’ A3aHUX KOMIIOHEHTIB, IO YTBOPIOIOTH €AMHE I[ijie, B3a-
€MOZIIOTH i3 cepeoBUIEM Ta MiXK coboio (npuzadaiime, ki cucmemu U 8UBHLALU
6 iIHwux Haykax). YIPOIOBK BUBUYeHHA Oiosorii Bu o3HaomMuivca 3 pisHuMu 6io-
JOriyHIME 00’€KTaMM — KJITHHOIO, OPTaHiZMOM, €KOCHCTEMOI0. ¥ Ci BOHM MiCTATHL
B3a€MOIIOB’ sI3aHi KOMIIOHEHTH, 1110 YTBOPIOIOTH eAMHE I1ijie. ToMy MOKHA CTBEPIIKY -
BaTH, 110 KJIITHHA, OPTaHi3M Y1 eKocucTeMa € 0i0JIOTiUHNMY CICTEeMaMU.

Biosioriuna cumcreMa — CyKYITHiCTh B3a€MOIIOB’sI3aHUX KOMIIOHEHTIB,
IIT0 YTBOPIOIOTH I[iJIicHU# GiosloTiuHM 00’€KT, 3TaTHUN IO IIEBHOIO MipOIO ca-
MOOHOBJIEHHS, CAMOPETryJaAIlil Ta caMOBiITBOPEHHA.

CBiT KMBOTO MOKHA YSIBUTH AK JAHIIOMKOK, AKUH YTBOPEHUI 3 JIAHOK 3POC-
Tal04ol CKJALHOCTL — PiBHIB opranisamnii sxkuBol npupogu. Pieni opzanisauii sxcueoi
npupodu — 1e BiTHOCHO ofHOMAaHiTHI 6ioJsioriuni cucremu. OZUHUITL OJHOTO PiBHA Op-
raHisallii € CKJIaJHUKaMU, 3 AKX YTBOPIOETHCA HACTYITHUM BUIIINHI PiBEHb.

Puc. 3. PiBHi opranisarii :xuBoi nmpupogu

y\

Monexrynapuanit Knitnanuit OprauismoBuit

Haeepitb npuknaam 6ionoriyHnx CUCTEM Pi3HNX PIBHIB OpraHisauji.
[MoACHITb B3AaEMO3B’A30K KOMIMOHEHTIB HaBeaeHWX 6i0N0riYHNX CUCTEM.
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PospisHaoThk Taki piBHI opranisarii: MoJeKyaApHU, KJIITUHHNI, opra-
HiBMOBUIi, MOMYJAIiIHO-BUIOBUN, eKOCUCTEMHUI, OiocepHuil (mepemiveni
3a BUCXigHUM IMpuHIUIOM) (puc. 3).

Haiirusxunii piBeHb oprasisanii — moaexyaaprnuil. Ha npomy piBHI Bif-
OyBaeThCs IMepeldir XiMiuHmMx peaxiiiii i mepeTBOPeHHS eHeprii, 36epiraeTrbes i
peasisyeTbca cmagKoBa iHdopMallis, 3aKogoBaHa B MOJeKYyJaX HYKJEeIHOBUX
KUCJIOT, Ha IIbOMY K PiBHIi iCHYIOTH ITO3aKJITHHHI (hOpMU KUTT.

Ha kaimunnomy pi6ni 3nilficHIOIOTbCA IPoIlecy 0OMiHY PeYOBMH i TepeTBo-
PeHHs eHeprii 3a yyacTi opraHeJs KJiTUHU, 3a0e3MeUyIOTHCS IPOIECH PO3ZMHO-
JKeHHA Ta IepeJgaBaHHA IOTOMCTBY CIaJAKOBOI iH(opMmalrii.

Opzanizmoéull piéendb XxapaKTepU3yeTbCA B3a€EMOJi€}0 TKAHWH, OPTaHiB,
a y TBapuH — cucteM opraHiB. Ha piBHI opramismy Big0yBaeThcsa oOMiH peuo-
BUH Ta eHeprii 3 HaBKOJUIIIHIM cepemoBUIleM, PO3MHOKeHHI. OIHOKIITUHHI
Opra’iamMu MOKHA OJHOYACHO PO3TJIALATH Ha OPraHidaMOBOMY Ta KJIITHHHOMY
piBHAX.

OprasismMu ogHOro BUAY MAIOTh OSHAKOBL pucu OyAOBM i KUTTEBI PYHK-
1ii. Bouu 06’egHandi B rpynu — HONYJaAIil, 1[0 IMOIMINPEHi Ha IeBHUX YaCTUHAX
reputopii. OcobsuBicTiO nonyaayitino-6ud06020 piBHA opraHiszaii :kuBoro €
00MiH crIagKoBOIO iH(opMalliero Ta mepefaBaHHA Ii IOTOMCTBY B MeXKaX OJHOT'O
BUIY.

IMonynsamii pisHMX BUAIB, 1110 B3AEMOLiIOTE MiK 0000, BXOIOATE 0 CKJIALY
exocucreM. [{1g ekocucmemHo20 piéna XxapakTepHi oOMiH eHepriero Mix 1mo-
OYAAMiAMY Pi3HUX BUAIB i KOJIOOOIr peUYOBMH MisK »KHUBOIO TA HEIKMBOIO YaCTH-
HaMU eKOCHUCTEMHU.

@ Exocucrema — 11e CyKyITHiCTh OPraHisMiB, SKi IIPUCTOCYBAJIMICS OO0 CIILJILHO-
T'0 IIPOKMBAHHSA B IEBHOMY CEePEeIOBUII iCHYBaHHSA, yTBOPIOIOUY 3 HUM €IMHE ITiJIe.

|~1

ITonynanifino-sugoBui ExocucremHuuin



OKpeMi eKocuCTEMU YTBOPIOIOTEL Oiocdepy — 000JI0OHKY 3eMJIi, HaceJleHy Op-
ranismamu. Biocgepruil pieens € HaliBUIIIMM piBHEM oprasisaliil skusoro. Bin
XapaKTepus3yeThCsA KOJ000iroM peuoBUH Ta eHeprii 3a yuyacTio BCiX opraHismis
Harrol mraneT. PyHKIIOHYBaHHA HALOPTaHI3BMOBUX CUCTEM: BUiB, EKOCHUCTEM
Ta 6iocepu — € IpeaMeTOM BUBUEHHS €KOJIOTii.

Exomoris sx Hayka. Ymepie TepMiH «eKoJoriss» OyB 3allpOIIOHOBAHWH Hi-
MelbKUM O6iosorom Epaectom I'ekkesiem 1866 porky B kKHI3i «3arajabHa MopdoJioris
OpraHisMiB» AJid IO3HAUYeHHA 0i0JIoTiuHOI HAYKY, AKa BUBUAE B3AEMOBITHOCHHY OpP-
raHisamiB 3 IXHIM cepeIoBUIIIEM.

Exoumoria (Big rpeir. oikos — 1oMiBKa) — Iie HayKa IIPO BiTHOCUHY »KUBUX
icToT MizK co060I0 Ta 3 HEOPraHiuHOIO IPHUPOIOI0, II0 IX OTOUYE.

Ho kiama XX crouiTTa npormec audepeHIriamnii B OCHOBHOMY 3aBepIIuBCA i
mouaBcsA HOBMI eTall — eTall CHHTe3y HayKOBOT0 3HaHHA. OMHUM 3 IIePIINX YCBig0-
MUB BeJIUUE3HUN IIePeTBOPIOBAJbHUN BIJNUB OPraHidaMiB, TicHy B3aeMO/iio i B3a-
€MO3aJIeKHICTh ycixX (opM KUTTA BUIATHUN YKpPalHCbKUI BUueHUU Bosogummup
Bepuaacekuii. Bim 0co6JauBO BUAIINB IepPeTBOPIOBAJBHUI BIJINB HA 3eMJIO
onuiei 3 (popM KUTTA — JIOAUHU, ITepeadauYnB IIBUIKE 3POCTAHHS TVIMOWMHU Ta
MacmiTadbiB 1poro BIOANBY. HuHI eKosorisa € MisKAUCIUIIIIHAPHOO HAYKOIO, IO
IOCHifyKye 0araTOKOMIIOHEHTHI CKJaAHI HaJopraHisMoBi cucTeMu, a TaKOK
BIIJIMB Ha HUX AidabHOCTI aoauHu. 14 AKkicHa 3MiHa B po3yMiHHI eKoJoTii BU-
Marae 030pO€HHSA il HOBUMH MeTOZaMM Ta POOUTH ii BMCOKOAKTYaJbHOIO IJIs
posB’s3anHsa npobiaem JoacTBa. OCHOBHUMU 3aBJaHHSIMM CydacHOI eKoJorii e
BUBUEHHS TEeNepPilllHhOIro cTaHy O0iocdepu Ta IPUUNH HOro 3MiH, IPOrHO3yBaHHs
OUHaMiKM cTaHy 6iocdepu B yaci i mpocTopi, po3pob/ieHHS IIIAXiB 30epeKeHHsa
3maTHOCTL Oiocdepu 40 cAaMOOHOBJIEHHS, CAMOBIATBOPEHHA I caMoperyadirii sa
BILJIMBiB JIIOJCBKOTO CycIIijbcTBa (puc. 4).

Puc. 4. Biocdepa — HaiiBuIiil piBeHb Oopranisarii ;kxuBoi npupogu

MMOACHITb, YoMy
Ha cy4acHoOMy
eTani iCHyBaHHs
3ewmrnie
npobnema
36epexeHHst
Giochepun?

1. JaiiTe o3Ha4yeHHsa NOHATL Bios1oris, ekosoris, 6iosoriyHa cuctema, ekocmucrema.
¢ 2. ki BUPI3HAIOTLCA PiBHI OpraHisauii xneoi npupoam?
3. TosICHITL B3aEMO3B’A30K Pi3HNX PiBHIB OpraHi3auii 6ioforiYHmx CUCTEM.
4. OujiHiTb 3HAYEHHS EKOMOrYHMX AOCNIAXKEHb HA Cy4aCHOMY eTani pO3BUTKY JIOACTBA.
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§ 2. DyHaaMeHTaNbHi BNaCTMBOCTI XXMBOro
Javite 03Ha4YeHHSs MOHSTTS XUTTS.
: 3a KMy 03HaKkamMm MOXHAa BiAPIBHUTU XXuBuvi 00’ €KT Bifl HEXNBOro?

IIporarom 6araThox CTOJITEH GioJOTisA HOCITiMMKy€e PisHiI BUABYU KUTTH, aje Ha-
BiTh Ha cy4acHOMY eTali il pOBBUTKY BasKKO JaTH UiTKe ¥ CTUCJIe 03HAUEHHSA II0-
HATTSA *KUBOTO.
= IlorarTa nmpo xuBe. ¥upe xapakTepnsyeThCA CYKYIIHICTIO 03HAK, BiIO-
&% MuX BaM 3 IOIEPeIHIX KypciB 6iosorii: 00MiHOM PEYOBMH Ta eHeprii 3 HaBKO-

JUITHIM CEePeIOBUINEM, CTAJICTI0O BHYTPIIIIHBOTO CEePEeIOBUINA, PO3SMHOMKEH-

HAM, POCTOM, PO3BUTKOM, IIOAPA3JIHUBICTIO I aJJanTAIi€l0 O YMOB iCHYBaHHA.

+KuBa i1 mesxmBa mpupoga mo0ymoBaHiI 3 OMHAKOBMX aTOMiB, aje CHiBBimHO-

IIeHHA IX BiApi3HAETHCA, 110 3yMOBJIEHO 3JaTHIiCTIO 610JIOTIYHMX CHCTEM IIij-

TPUMYBAaTHU CTAJIiCTh BHYTPiLIIHBOTO cepemoBuinia (puc. 5). Ha moaexkyaapaoMy

pPiBHI BifMiHHICTH Mi’K "KMBOIO Ta HEXXMWBOIO ITPUPOJIOI0 CYTTEBA — HYKJIETHOBI

KHCJIOTHU Ta OiIKM YTBOPIOIOTHCA JIUIIIE B JKUBUX 00’ €KTax, 3abesnmeuyoun 36e-

pesKeHHA cnaaKoBoi iH(GopMmarlrii Ta ii peasizairiro. Biosoriuni cucrtemu € Bif-

KPUTUMH, TOOTO iCHYIOTH 3aBAAKY €HePrii, AKY BOHU OTPUMYIOTH 3 HABKOJIMIII-

HBOTO cepenoBuina. ToMy MOKHA HAaBECTH TAKHWI BapiaHT O3HAUYEHHA MOHATTA

SKUBOTO.

JKuBe — 11 BimKpuTa cucTeMa, KJIIOUOBUMHU CKJIATHUKAMU K01 € O17IKY Ta HyKJIe-
THOBIi KMCJIOTHU 31 3JaTHICTIO JO CAMOOHOBJIEHHS, CAMOPETYJIAIIil Ta CaMOBiATBOPEHHA.

B osHauenHi 3anpomoHoBaHi (hyHIaMEHTAIbHI BJIACTUBOCTI *KMBOT0, 3yMOBJIEH]

BUIIE3a3HAUYEHU MU O3HaAKaMU 0i0JIOTiUHMX CHCTEM.

|co

Puc. 5. YMmicT gedKnx XiMiYHUX €JIeMEHTIiB B OpraHismi JIIoAWHU, MOPCHKiil BOAi Ta 3eMHiit
Kopi

OENCEODRCONE
ZOUOT>NZOOT

0, 65 % 0, 86 % 0,49 %

C,18% H, 11 % Si, 26 %
e H, 10 % Cl,2% AlL7%
a N, 3% Na, 1% Fe, 4%

Ca, 1,5% Ca, 3%
| P1% Na, 1%
a H, 1%

JiopnHa OkeaHu 3emMHa kopa

M MNpoaHanisynte cxemy.
Lﬂ BuaHauTe ximi4yHi enemMeHTn, 3a BMICTOM SIKMX OpraHi3m toamnHn noaibHmMin 4,0 MOPCLKOi BOAN.
Bu3HauTe XiMiYHNI eNeMeHT, aKOoro HarbinbLue B CKNafi BCiX TPbOX 00’ EKTIB.
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dyHmaMeHTANIbHI BJIACTUBOCTI YKUBOTO. YCiM KUBUM iCTOTaM BJIACTH-
BUIl 00MiH Pe106UH — CYKYIIHiCTh KEPOBAHUX XiMiUHUX peakIliii, YHACJIiIOK
AKUX OPTaHi3M Oep:Kye Ta Mepepos3noAijisae eHeprio, CuUHTe3ye HeoOXinui nusa
KUTTENIANBHOCTL peyoBuHM. Hanmasi peuoBMHU, YTBOPEeHiI opraHisaMom, paHO
Y Mi3HO IMiAJIATraloTh PO3IINENJeHHIO, a Ile 3YMOBJIIOE HeoOXigHicTh mocTifiHO-
TO0 CaMOOHOBJIEHHs. B 0CHOBiI caMOOHOBJIEHHS JiesKaTh pPeakllii cuHTe3y, TOOTO
YTBOPEHHA HOBUX MOJIEKYJI 1 CTPYKTYP Ha OCHOBIi cmajkoBoi iH(opmMmarrii, 36e-
peKeHHs Ta peajisallisg SKoi 3a0e3meuyeThbesa PYHKIIOHYBAHHAM HYKJIEIHOBUX
KucJor (puc. 6).

CaMOOHOBJIEHHSI — BJIACTUBICTH 0OiOJOTiUYHMX CHCTEM YTBOPIOBATHU HOBi
CKJIAQJOBi YaCTHHU 3aMiCTh CTapMX HA OCHOBI cmagkoBoi iH(dopmairii, 36epe:KeHHs
Ta peasisalia axoi 3abes3neuyeTbea PYHKI[IOHYBAHHAM HYKJIEIHOBUX KMCJIOT.

Biosoriuna cucrema (KJaiTuHa, opraHiaM, IONYJIAIiA, EKOCKUCTEMA TOII0) CKJIa-
IaeThes 3 BimocobieHnX abo 00MeKeHIX ¥ IIPOCTOPIL CKIIagoBUX (OpraHes, OpraHis,
0co0OUH, BUJIiB), AKi B3aeMOAiIOTh MisK c00010. AJie TaKa B3a€EMO/is MOKJIMBA JIUIIIE
3a CTaHy PiBHOBArw BHYTPIIIIHBOTO cepenoBuIia. TomMy HeoO0XiJHOIO YMOBOIO CTa-
0iJTBHOTO PO3BUTKY Ta PYHKI[IOHYBAHHSA 0i0JIOTIUYHUX CUCTEM € IIiITPUMKA 20Me0C-
ma3y — BIAHOCHOI CTAJIOCTi CKJIaAy Ta BJIACTHBOCTel BHYTPilIHBOI'O CepeJOBUINA, Y
AKOMY BifmOyBaroThCsa O6iooriuni mpoiecu.

CkJazoBi 6ioJioriuHOI crICTEMU B3aEMOIIIOTE He i30/1b0BAHO BiJi HABKOJJIUIIIHBOT'O
cepeoBUIlla, TOMY CTAJIiCTh BHYTPIIITHHOT'O CEPeI0BUIIa Oe3IIePePBHO MOPYIITYEThCS.
Aune 1 Tak camo Ge3IlepepBHO BiJHOBJIIOETHCA 3aBAAKM 30ATHOCTI 0i0JOTiYHUX CHC-
TeM HiITPUMYyBaTH TOMEOCTas3 — CAaMOPEeryJIAILii.

Camoperyasiia — BJIacTUBIiCTh 0iOJOTiUHUX CHCTEM MiATPUMYBATH Ta Bif-
HOBJIIOBATHU BiTHOCHY CTAJIiCTL CBOTO CKJIAAY I mepebiry (yHKIIiOHAJIbHUX IPOIie-
ciB micad iXHBOI 3BMiHU.

Puc. 6. ITpunnun peastisarii cmagkoBoi iHgopmarrii

) HasBitb npouecu (1, 2), axi
ﬂ' H K fiexaTtb B OCHOBI peani3auii
CnaaKoBoi iHhopmai.
[MOSICHITL POsb HYKNETHOBUX

KNCNOT Yy CAMOOHOBJIEHHI
0i0NOriYHMX CUCTEM.

-NH, \/

Binok

-COOH
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CurmanaMu AJisi KOPeKIlil cTaHy OpradismMy MOKYTb OyTH BigXWJIEHHS Bin
ONITUMAJNIbHUX 3HAUEHb BAXKJIIMBUX IIapaMeTPiB — KOHIeHTpAaIlil pisHOMaHITHUX
PEeYoBUH, TeMIIePATYPH TA iHIINX MOKA3HUKIB :KUTTEeAiAAbHOCTI. CaMoperyaaiis
B OioJIOTiUHMX cucTeMax 3aB)KIU IPYHTYETHCA Ha IIPUHITUIIL 3BOPOTHOTO 3B’ A3KY,
KOJIM pe3yJbTaT IIeBHOTO IIPOIlecy BIJIMBa€E Ha iioro mepedir. Ha KoxHOMY piBHI
oprauisarrii € cBoi 0COOJIMBOCTI caMoperyJIsairii.

Ha mosiekyasspHOMY PiBHI IPUKJIAAOM MOMKYTH CAYTyBaTu (depMeHTaTUBHI pe-
akIlii, y AKUX KiHIEeBUN IPOAYKT HeraTUBHO BIIJIMBAE HA aKTUBHICTH (DEPMEHTY —
y Takii 6ioxiMiuHii cucTeMi aBTOMATHYHO IiATPUMYETHCA IeBHA KOHIIEHTPAIlisa
OpoayKTy peakilii. [Iasa KIITMHU BasKJINMBO 30eperKeHHSA MEeBHOTO 3HAUYEHHS KOH-
meHTpalii pisaux peuoBuH. IIpuKIagoM caMoperyadaIii € migTpuMKa MeBHOI KOH-
meHTpalii MoHIB y KJIiTHHI BHACIIZOK PYHKIIOHYBAaHHS IIJIa3MaTUYHOI MeMOpaHu
(3zadaiime pobomy Hampiil-Kani€6020 Hacocy).

BuBueHnHsA eBOIIONII TBADMHHOTO 1 POCAMHHOIO CBiTY Ja€ 3p03yMiTH, IK YCKJIIAI-
HeHHs OYJOBU TiJI CYIIPOBOAKYBAJIOCA BIOCKOHAJIEHHAM MeXaHidMiB caMoperyJis-
ii Ha opramisamoBomy piBHi. IligTpmMKa romeocrady Ha IIbOMY PiBHIi 3a0esmeuy-
€ThCA KOOPAMHAIIIEI0 NiAJBHOCTI cHUCTeM OpraHiB, AKi IiATPUMYIOTH roMeocTas:
TpaBJeHHs, JUXAHHS, BUALJIEeHHs, KpoBoobiry romio. Taka xkoopauuaiis 3abdes-
evYyeThCA HEPBOBUMU, 'YMOPAJbHUMH Ta iMyHHUMEU MexaHismamu (npuzadaiime
npuxaadu camopezyaayii 3 kypcy 0ionozii 1100uHL).

CamoperyJisilia Ha PiBHI eKocucTeMU MOJIATAE B HiATPUMIIL CTAJIOCTI BUIOBOTO
CKJIaJy Ta YhceJbHOCTI opraHismiB. HaiisryOHillle BIJIMBAIOThL HA HAAOPraHi3zMoBi
GiosoriuHi cucTeMu (PaKTOPHU, iIHTEHCUBHICTD Oil AKMX 3MIiHIOETHCS HEIEePiogUUHO
a00 BHUXOAUTH 3a MeXKi BUTPHUBAJIOCTi. 3a3BHUAl I[e CTOCYETHCA AHTPONOTreHHUX
darTopiB. HepamionanbHa AiAJbHICTE JIOAUHYA MOXKe IIOPYINYBATU O0aJIAHC IPUPO/I-
HUX IIPOIIECiB, CIPUYMHIOIOYY He3BOPOTHI 3MiHU B eKocucTeMax (puc. 7).

1

Puc. 7. Ilpukgaau BIJIUBY JIOAUHYU HAa €KOCUCTEMU

SR ada ,?’-,. ;‘\M

IMonesaxucHi gicocmyru CinbCchKOrOCIONAPCHK yTifad i1 yTBOPEHHSA
ApiB

Y akomy i3 306paxeHux Npukaais nopyweHo 6anaHc npupoaHuMx npouecis? Bigonosigp
obrpyHTyiiTE. HaBenitb npuknaam 36epexeHHs 6anaHcy BHACNiAOK AisIbHOCTI NIOANHN.

_» . CborogHi npuaaTHMX Ans CinbCbKOro rOCMOAAPCTBA POAIOHMUX 3EMENb Ha NnaHeTi 3anu-

%7 wunocsa 2,5 mnpg ra. 3a OCTaHHE CTOPIYYS Yepes epoa3ito rPyHTIB y CBiTi 6yn0 BMBEOEHO 3
obopoTy 23 % poarumrx 3emenb. BuaHauTe, 3a skuii 4yac NtoacTBO BTPATUTL NPUAATHI Ans
BUKOPUCTAHHS 3EMJTi, SKLLO HE 3MiHUTb CTpaTerii N TakTUKW CBOET MOBELHKN.
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¥ mporieci icHyBaHHSA *KUBi cUCTeMU He TIJIbKY MiITPUMYIOTHCS Ta OHOBJIIOIOTh-
cs, a I BiITBOPIOIOTE cebe, JarouM IIOYATOK iHIIINM KUBUM cuCTeMaM. BigTak »KuT-
TSI MOJKHA YABUTHU K Oe3IepepBHUN IIPOIleC BUHUKHEHHA 3 OTHUX JKUTTEBUX (hopM
iHmmx. ¥ 1boMy IIPOIeci, afalTyIounch 40 3MiH YMOB iCHYBaHHs, JKUTTEBI (hopMu
MOJKYTb HaOyBaTU 3MiH, 1[0 MU Ha3UBaeMO eBoJrioltieio (§ 44).

@ CaMoBiATBOpEHHA — 3TaTHICTH 6i0JIOTIYHMX CHCTEM [0 BiATBOPEeHHS cO0i mo-
IiOHMX, B OCHOBI AKOI JIEKUTH IepefaBaHHs MidK IIOKOJiHHAMEI re HeTUUHOI iHdop-
Marrii.

Sk BU BiKe 3HA€ETe, CIIaAKOBa iH(popMaIlisa 3aK00BaHA MOCJIiIJOBHICTIO HYKJIE0-
tuniB monerynu [JHK. YTBopeHHsa Komill 11iei Mosiekyiu (pennikayin) € OCHOBOIO
nepenaBaHHs coagKoBol iHgopmallii Hammagkam. Pernrikaiia Big0yBaeTbesa Ha MO-
JeKYJIAPHOMY PiBHI opramisarfii »xmBoro i 3abeseuye caMOBiATBOPEHHS Ha BCix
inmux. YHacaigok nmoaBoenusa JJHK mouipHi KiaiTuHU mig yac momijy OTpUMYIOTH
TeHH BiJ MaTepUHCHKOI KJIiTHHU.

ComaTuuHi Ta craTeBi KJaiTuHU 3a0e3leUyOTh HeCTaTeBe Ta CTaTeBe PO3-
MHOKEHHs, TOOTO CAMOBiATBOPEHHSA HA OpraHidaMoBoMYy PiBHi. PosaMHOMKeHHS €
HeoOXiTHOI0 YMOBOIO iCHYBaHHS OyIb-AKOro 0iojJoriuHOTO BUAY, 3a0€3Ieuyrun
OigTpuMKy abo 30iabIlIeHHs HOoro urnceJabHOCTi. BiaTBOpeHHA opranismis pisaux
BHUJIB YMOMKJINBJIIOE iCHYBaHHSA €eKOCHCTEMHOT'0 Ta 0ioc)epHOro piBHiB opranisa-
1mii.

CaMOOHOBJIEHHSA, CAMOPEryJsllid Ta CaMOBiATBOPEHHA € (hpyHIaMeHTAJIbHUMU
BJIACTUBOCTSIMU, 3aBAAKN SAKUM JKUTTSA icHye TpuBaauii yac. IIpore HeraTuBHUMA
BIIJIUB JIiAJbHOCTIL JIOAWHN HAa OPraHidMu Ta cepeaoBUIle iX iCHyBaHHs 3[aTeH II0-
pYIIyBaTH iCHyBaHHSA JKUTTA Ha BCixX piBHAX #oro oprauisarii (puc. 8). Hepes 1e
HaM 3 BaMU Tpeba ycBimoMJroBaTH BJIACHY BiAIOBimanbHiCTH 3a MaiOyTHE HAIIOl
TJIaHeTH.

Puc. 8. HeraTuBHU BILINB IiAJIbHOCTI JIIOAUHY HAa CAMOBiATBOPEHHSA €KOCHUCTEM

SHUIIeHH] JIiciB
Ha ocTpoBi BopHeo
TPU3BOIUTH 10
py#HAaIii I'pyHTiB.

YHacIigoK SHUIEHHA
JiciB BigOyBaeTbhCsa
3aTOIJIEHHS
TepuTopii B Kambomxi
(CynyTHUKOBI 3IOMKH
“'7? 3 kocmocy, 2002 pik).

. OnuLWwiTh HEeraTMBHI HacNiAKM 3HULLLEHHS JliciB Ans 6iocdepHOoro piBHSA opraHisaLlii XnBoro.

Bawua noBeaiHka B cuTtyaLii
«Bu nomitunn, wo B napky BupyOyoTb 340p0BI | Monoai aepesa. Lo Bu 3pobute?»

1. [aniTe 03HAYEHHS NOHATTS XMBOIrO.

2. HasBiTb pyHOaMeHTaNbHi BNACTUBOCTI XNBOIO.

3. CxapakTepuayiTe BnaCTUBOCTI XMBOr0: CAMOOHOB/IEHHS, CAMOPEryisLLIto,
CaMOBIOTBOPEHHS.
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§ 3. CtpaTeria ctanoro po3BuTKy NpUpoaM i
cycninbcTBa

ki ekonoridHi npobaemu MicLeBOCTi BaLLOro rnpoXuWBaHHS, KpaiHuv, rniaHeTv
D) sam Bigowmi?
Yum 3yMOBIIEHO iX BUHUKHEHHS?
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Heposs’a3aHicTs eK0OJOTiUHMX HIPO0JIeM IIOCTABIIA JIOACTBO Ha MeXKy O0iocdep-
HOI Kpusu, sIKa 3arpPoKye caMoMy Iioro icHyBaHHI0. Hapasi Mum MaeMo cKJIagHUII
BuUOip: abo ¥ maJri JKUTH, HEXTYIOUN 3aKOHAMU IIPUPOIH, a00 K YCBiZOMUTH BifIIo-
BiJaJIbHICTH IIepe; HACTYITHUMHY ITOKOJIIHHAMMY JIIO/[ell 3a CTaH HAIIOl IIJIAaHETH.

Crpareris ¢cTaxoro po3BUTKY IPUPOIH i cycHijibcTBa. CyuacHe IOKOJIiH-
Hs cTae 6e3mocepeHiM yuacHUKOM (pOpMYyBaHHA HOBOTO €KOJIOTiUHOTO CBiTOT/IA-
ny. CTBOpeHHSA €KOHOMIUHHUX i HOJITHYHUX YMOB AJiA 3a0€3IIeUeHHsA eKOJOTiuHO
cTabiIbHOTO PO3BUTKY MOKJIMBE JIUIIIEe Ha OCHOBi mepeopieHTarrii JoacbKoi CBi-
nomocTti. BoueBuas, i3 riiobaJbHIME IPO0IeMaMU HEMOXKJINBO BIIOPATHUCH, TiI0UN
po3’eaHAHO, TOMY OCOOJIMBOTO 3HAUEHHS HaOyBae IIPUPOLOOXOPOHHA poboTa MiK-
HapogHuX opraHisaiiii (puc. 9). ¥ 1987 p. Mixkunaponua komicis OOH 3 naBKoJIHIII-
HbOTO cepenonuina i possutrky (MKHCP) mig rosioByBamusam ekc-mpem’epa Hopserii
I.T. Bpyraaang ony6rikysana sit « Hamie ciinbae MafibyTHE» , Y AKOMY HOHATTS
CTAJIOTO PO3BUTKY BU3HAYAJTIOCH IK PO3BUTOK CYCITiJILCTBA, 10 3aJ0BOJHLHAE TTOTPE-
01 CbOTOZIeHHSA, He TPUHOCAYHN TP ITbOMY B JKePTBY 3JaTHOCTI MaiiOyTHIX TOKOJIiHb
3aI0BOJILHATHU CBOI motpebu. Cmanuii (36ananco6anuil) po3éumox 03HAUAE BU-
KOPHUCTAHHS PECYPCiB y TaKkuii crocib, AKuil gae 3Mory iM IMOBHICTIO BiZHOBUTHCS,
HaJa0uX IPUAIEIITHIM ITIOKOJIHHAM JOCTYII 10 TUX CAMHUX PECYPCiB, SKUMU KOPUC-

TYEMOCS MH.

Puc. 9. Mixxkuapoaui opramisairii BcecBiTHi#t Gorx npupoau. EmMbiema

Oprawnizaiis
00’equannux Harriii.
IIITa6-kBapTHpa B
Hsro-Vopky, CITIIA

OOH € mtenTpom
30CcepeKeHHs
TIIPUPOLOOXOPOHHOTO
CcHiBpOOITHUIITBA
IepIKaB.

MixkHapomHa HeypsamoBa opraHisaris, 1o
OIIiKy€eThCA 36eperKeHHAM IPUPOIU, TOCTi-
JUKEHHAMU Ta BiJHOBJIEHHAM ITPUPOIHOTO
cepenoBuiiia. lle HaiibisbIlla He3aIe:KHA

Ha3BiTb HanpsiMu NPMPOAOOXOPOHHOI IPUPOJOOXOPOHHA OpraHisalia y cBiTi,
aianbHocTi  Opranisauii O6’egHaHux 0 Mae 6IM3BKO 5 MJIH IpaniBHUKIB i mo-
Hauii. OPOBOJIBIIIB II0 BCHOMY CBiTy, MIpaIffoiouu

B moHaxa 120 kpainax. Illopiuno 3xificHioe
noHay 1200 eKoJOTiYHMX IIPOEKTiB, IPU-
BepTayu yBary Jofei 10 mpobJemM 0Xo-
POHU HAaBKOJIMIIHBOTO CepefoBHINa i iX
po3B’sI3aHHI.
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Koudepeunia OOH 3 nuTaHb JOBKiJIIA Ta PO3BUTKY, 110 Ipoxoauia B Pio-me-
Kameiipo B uepBHi 1992 p., crana BusHauHo noxieio. Ha Hi#t 6yau npucyTHi ro-
goBu 179 nep:xas i mpencTaBHUKU 6araThboxX KpaiH, MisKHApPOIHUX i HEYPAZOBUX
oprauisarriii. Ha xoudepenii 6ysio yxBajieHO BcecBiTHIO mporpamy Aii «Ilopsamox
nennnii Ha XXI cTomiTTA», Ie cTaauil pO3BUTOK IMOB’ A3YETHCA 3 TAPMOHIMHUM [0-
CATHEHHAM TaKUX I[iJei:
® BICOKAa AKiCTh HABKOJIMIIIHBOTO CEPEeNOBHUINlA i 30pOoBa €KOHOMiKa AJdA BCix

HapOZiB CBITY;
e 3a/I0BOJIEHHS ITOTPeO Jofel i 30epeskeHHsA CTAJI0T0 PO3BUTKY IIPOTATOM TPUBA-
JIoTo Tepiony.

Y 2015 porti Ha camiTi OOH 3 muTaHb CTAJIOTO PO3BUTKY OyJIU 3aTBEPAKEHI IJI0-
6anpHi I1ini cramoro poseurky (IICP) (puc. 10). 3a ixiniatuBu Ypany YKpainu Ta
3a cripusaHuA cuctreMmu OOH B YKpaiHi mpoTAroM poKy TpuUBaB BiIKPUTHUI IIPoOIieC
apamrarii IICP mo BiTUM3HSHOTO 3aKOHOAaBCTBA. Bepyuu 10 yBaru OpUHITUI «Hi-
KOT0 He 3aJUIIUTH OCTOPOHb» i BUKOPUCTOBYIOUN HMIMPOKUM CIIeKTp iH(popMaIriii-
HUX, CTATUCTUYHUX Ta aHAJTITHYHUX MaTepiasiB, Oyja0 po3pobseHO HAIiOHATIBHY
cuctemy IICP. 5 Bepecus 2017 pory ¥Ypan Ykpaiuu npencrasuB HarioHaabHy 10-
noBigb «Ilisi cTasmoro po3BUTKY: YKpaiHa», Yy AKill MogaHo pesyJbTaTy afarTalrii
17 rnob6ansaux IICP 3 ypaxyBaHHAM cienudikKu HAIiOHAJIBHOTO PO3BUTKY, a caMe:
86 KOHKpeTHUX 3aBIaHb Ta 172 MOKAa3HUKU JJIsI MOHITOPUHTY X BUKOHAHHA. Pe-
3yJabTaTOM ITiel poboTu B6auaeThCs 30eperkeHHA 6€31IeYHOTO AJIA iCHyBaHH S KUBO1
i HeXXUBO1 MPUPOU HABKOJUIIIHLOTO CEPEOBUIIA, 3aXUCT KUTTA i 30POB’ A HA-
CeJIeHHS BiJy HETaTUBHUX BIJIMBiB, 3yMOBJIEHUX 3a0pyAHEHHAM HaBKOJUIIHBOTO
TIPUPOAHOTO CEPENOBUIIA, TOCATHEHHA rapMOHITHOI B3aeMo il cycHijbecTBa i IpH-
poJiu, OXOPOHA, paljioHaJIbHe BUKOPUCTAHHSA i BiITBOPEeHHA IPUPOSHUX PECYPCiB.

A maro e 3HATH K TPOMAIAHUH YU TPOMAIAHKA Y KPAaiHU. [[ocATHEHHA

Puc. 10.TnobanpHi Ilini cTamoro po3BUTKy

2 3 4 5 6

HI HI FAPHE AKICHA FEHAEPHA UCTA BOAA TA
HAJIEXHI CAHITAPHI

BIAHOCTI ronoay 300POB’A OCBITA PIBHICTb YMOBU

8 9 10 11 12

FIAHA NMPALA IHHOBALJII TA 3MEHLLUEHHA CTANUN BIAMNOBIAANBHE
TA EKOHOMIYHE IHOPACTPYKTYPA HEPIBHOCTI PO3BUTOK MICT CNOXUBAHHA

3POCTAHHA TA CNJIbHOT

13 14 15 16 17 w.
BOPOTbBA 31 3BEPEXKEHHA 3BEPEXKEHHSA MUP TA MAPTHEPCTBO s

3APAJU CTINKOIO
po3euTKY LS

Cranoro po3suTky

3MIHOKO MOPCbKUX EKOCUCTEM CMPABEZJIUBICTD
KNIMATY EKOCUCTEM CyLul

™ OsHanomtecd 3 mobanbHuMK Liinamum cTanoro possutky.
L MOSACHITb 3Ha4YeHHs1 BiONOriYHMX JOCHIAKEHb ANs [OCATHEHHSA rnobanbHux Llinen ctanoro
PO3BUTKY.
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raobanbHUX Ilisel cTasoro po3BUTKY IIPUPOJU i CYCIiJIbCTBA 3aJI€KUTH Bij] Ipo-
MaAsSHChKOI IMO3UIlil KOMKHOI JIOAUHM, SKa Ma€ 3HATH CBOI IIpaBa Ta 000B’SI3KH.
Veci sakoHM I HOPMATHUBHO-IIPABOBI aKTH IPUHMAaIOThCA B HAIIIN Jep:KaBi Ha
ocHOBI Rorncmumyuyii Yxpainu # Bigmosigators i#i. Barato yBaru npuzninaers-
ca B KoHcTuryIii ekosoriunuM mpaBam Ta 000B’s3KaM JIIOAUHU Ta T'POMAaIAHU-
Ha (puc. 11). Ilepexix mo cycmijibcTBa CTAJOT0 PO3BUTKY BUMarae (popMyBaHHS
HOBOI €KOJIOTiuHOI MOoeJi mMoBeIiHKM, ICUXOJOTiUYHOI HACTAHOBY HA CIPUNHAT-
TS €KOJIOTiYHOTO CBIiTOTJIAAY Ta CYCHiJIbHUX I[iHHOCTEe# AK ocobucticuux. Tomy
BU3HAUYAJBHOIO YMOBOIO JJIA peaJsiisallii cTparTerii cTajoro po3BUTKY € OCBiTa Ta
BUXOBaHHs. JluIlle BUCOKA KyJabTypa ocoOMCTOCTi B i1 eKOJOrivyHOMY PO3yMiHHI
YMOJKJIUBUTH 30epeKeHHs PIBHOBATW MiK CYCIIiJIbCTBOM i ITPUPOIOIO.

OcHoBHIi ramysi 3acrocyBaHHA 0ioJOTiYHUX HOcCIiasKeHb. Henepeciune
3HAUYEeHHA Mae 0ioJIorivuHa OoCcBiTa, TKa YMOMKJIUBIIIOE PO3YMIHHSA JIOAUHOO ITPOIECiB
POSBUTKY IpUpOLHU i cycrisbeTBa. O0ToBOPIOIOUY 3HAUEHH A 0i0JIOTIUHUX JOCIIiI3KeHb
sl focATHEeHHA ryiobanbHuX [[isieii cTasoro po3BUTKY, BU TaKOXK YIIEBHUJIUCH, IO
BiIKPUTTA B 6i0JI0Tii € MiATPYHTAM [IJIsI CTAHOBJIEHHS MEIUIIUHY, C1ICHKOTO IOCIIO-
IlapCcTBa, 0XOPOHU IIPUPOAY, OaraThoX rajyseii IPOMIUCIOBOCTI TOIIIO.

Meduuna 6ionozis BuBuae 0ym0BY, IPOLECH MKUTTEAIAILHOCTL Ta PO3BUTOK OpP-
raHidMy JIOAWHNA, BUHUKHEHHS IIOPYIIIEeHDb 1 MeToau iX MpodiaKTUKY i 1iarHOCTH-
KU, IPUCTOCOBAHICTh IO YMOB CepeloBUIIla, IreorpadiuHe IOMINPEHHA, YNCEJbHICTD
JIOACBKUX IIONMYJIAIil, eBOJIIOIiNHI Ta aganTuBHI mpomecu B Hux. Came ycmixm
i BizkpuTTsa B GioJiorii BUBHAYAIOTH CyYacHUU PiBeHb MeIUUYHOI HayKu. PO3BUTOK
MiKPOCKOITiYHOI TEXHIKM JJaB 3MOT'y BUBUUTH OyJOBY OpraHidMy JIIOAWHU Ha TKa-
HUHHOMY Ta KJITHHHOMY PiBHAX, YCTAHOBUTU 3aKOHOMiPHOCTI eMOpiOHAJIBHOTO
PO3BUTKY JIOAUHU TOIIO0. BiAKpUTTs Ta BUBUEHHS OaKTepiil i BipyciB ;ommomMorJio 3po-
3YMIiTH IPUYMHU PO3BUTKY iH(PEKI[INHNX 3aXBOPIOBaHb, a BiiITaK i 3armouaTKyBaan
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Puc. 11. Koucruryiis Yxkpaiau — OCHOBHUII 3aKOH JepKaBU

«Crarra 50. Kosxen mae mpaBo Ha OesmedyHe
ILJIS KUTTA i 3I0pOB’ s MTOBKiJIJIA Ta Ha BiAIIIKO-
IyBaHHS 3aBJaHOI IMOPYIIEHHAM I[LOTO IIpaBa
IIKOJM.

KoxxHoMy rapanTyeTbCcs IIpaBO BiJIBHOTO [O-
cTyny mo indopmarii mpo cran goBKinIsA, Ipo
AKiCTh XapUOBUX MPOAYKTIiB i mpeaMeTiB m1o0y-
Ty, a TAKOK IIpaBo Ha il momupenH4a. Taka in-
dopmalia HiKMM He MOxKe OyTH 3aceKpedeHa. »
«CrarTs 66. KosxkeHn 30008’ si3aHUI He 3aII0110-
BaTH IIKOAY TPUPOJi, KYJIbTYPHIN cIaAInHi,
BIIIIKOMOBYBaTHU 3aBAaHi HUM 30UTKH. »

MigroTyTe nNOBIZOMAEHHS NPO NPUPOAOOXOPOHHE 3aKOHOAABCTBO YKpaiHU, BUKO-
PUCTOBYIOUM IHTEPHET-AXEpPena.



16

HAYKOBO OOI'DYHTOBAHUI IIOIIYK HIIAXiB O00poThOM 3 HMMU. BuHaligeHHsa aHTHOI-
OTHKiB YMOKJINBUJIO 3MEHIIIEHHSA PiBHSI CMEPTHOCTI, CIPUUYMHEHOI iH(piKyBaHHIM
XBOPOOOTBOPHUMMU OAKTEPiAMIU.

BigkpurTa B 2enemuyi any MOXKINBICTE po3po0IATH MeTOAYM PAHHBOI AiarHOC-
TUKHU Ta TPOPiIaKTUKU CIIaJKOBUX 3aXBOPIOBAHD JIOAUHU. [JOCATHEHHA 2eHHOL iH-
JceHepii BITKPUIN IITUPOKI MePCIIeKTUBU JJIA BUPOOHUIITBA 6i0JIOTiUHO aKTUBHUX
cHoJyK — hepMeHTiB, TOPMOHIB, BiTaMiHiB i JiKapChKUX PEUOBUH. Y CIIIXU MONLEKY-
AAPHOTL 6ionozii faoTh iH(opMaIliro cTocOBHO 3B’s3KiB reHiB i 03HaK opranismis.
IIpounranua Ha mouaTKy XXI cT. reHOMY JIOAWMHU BKAa3aJio MIJIAX OO AETAJIbHOTO
BUBYEHHSA POJIi KOHKPETHUX T'eHiB Y HOpMaJbHOMY (DYHKI[IOHYBaHHiI opraHismy ta
PO3BUTKY maToJoriii (puc. 12)

IIBuaKi TeMIIu 3pocTaHHA HAaceJeHHSA IJIAHETH IIPU3BeJH 0 HecTaui IPOAyK-
TiB xapuyBaHHsA. [[10 mpobyieMy 31aTHI pO3B’A3aTH POCIUHHUIITBO i TBADUHHUIITBO,
1110 0a3yIOThCS Ha NOCATHEHHSIX IMeHeTHUKH Ta ceJeKIlii. 3aBAsAKy 3HAHHIO 3aKOHiB
CIIAJKOBOCTi Ta MiHJIMBOCTi, BUKOPHCTAHHIO METOHiB T'eHHOI iHyKeHepil mMoiKHA
CTBOPIOBATH BHCOKOIIPOAYKTUBHI COPTU KYJBTYPHUX POCJUH i IIOPOAM CBIACBKUX
TBapuH. BiogoriuxHi 3HaHHA JoIOMAaramTs y 00poTh0i 3i mMIKigHMKaMu Ta XBopoba-
MU KYJIbTYPHUX POCJINH, MapasuTaMM TBAPUH, a BiiTaK BiAirpaioTh BasKJINUBY POJIb
y BAOCKOHAJIEHH] JIicOBOro i1 puOHOT0 IrocogapcTBa, 3BipiBHUIITBA.

CyuacHa ekonozia — Iie KOMILIEKCHA HayKa, sSKa BUKOPUCTOBYE 3HAHHA pis-
HUX ODPUPOIHUUYNX, TEXHIUHUX, T'YMaHITapHUX i COIialbHUX HAYK IJIA BUBUEHHS
B3a€EMO3B’ A3KY CYCITiJIbCTBA 1 IPUPOIU, BILUIMBY JIOAUHU HA IIPUPOJHE CEePEIOBUIIIE 3
MeTOI0 1oro 30eperkeHHs. [locATHEeHHS eKO0JIOTii € MiATPYHTAM Po3po0JIeHHA cTpaTerii
BUKHMBAHHSA JIIOJACTBA. EKOJOriuHi JOCHiMKeHHsa cTaloTh 000B’ I3KOBOIO CKJIAJL0BOIO
0y Ib-sIK01 cdepu JIIOACHKOIL JisAIBPHOCTI: MPOMMICIOBOI0 BUPOOHHUIITBA, €EHEPIEeTHUKI,
CiIBCBKOTO 1 JIICOBOT'O I'OCIIOAaPCTBA, TPAHCIIOPTY, BiiICHKOBOI CIIpaBU, KYJIbTYPH.

Puc. 12. Cyuacua 6iosioriuna JabopaTopis

HasBiTb MeToau 6ionorivyHmx
OoCNigXeHb.

OnuwWiTh Ha OKPEMUX
npukKnaaax 3acToCyBaHHS
LMX METOLIB Y MOJIEKYSIAPHIN
Gionorii, yuTonorii,
reHeTWL, BUKOPUCTOBYIOHYM
paHiwe HabyTi 3HaHHS Ta
iHTepHeT-aXxepena.

. MNOSACHITE NOHATTSA CTaNOro PO3BUTKY NPUPOLM | CYCiNbCTBRA.
Mepenivitb rnobansHi Llini ctanoro po3suTky.

Ha3sBiTb OCHOBHI rany3i 3acTocyBaHHs 6i0IOriYHNX O0CIOXKEHb.
OUiHITb BaXNMBICTb BIONOriYHMX 3HAHb A1 PO3BUTKY NIOACTBA.

pON =






18

3 icmopii BioKpummis

Mucnuteni paBHMHK y CBOiIX PiNOCODCHKMX Npausx Hamaraaucs nosiCHUTU MOXO-
[DKEeHHS OpraHi3MiB i cMCTeMaTnadyBaTtu ix.

Baromuii BHECOK Yy PO3BUTOK MOMNSAIB HA XMBUIA CBIT 3p0bunn nNpauj JaBHbOrPeLbKMX
dinocodis. fepaknit E¢pecbkmii (535—-475 pp. A0 H. €.) yBaxas, L0 CBIT BiYHWI | €EOUHUNA, Y
HbOMY BCE 3MIHIOETLCH 1 HIYOrO HE MOBTOPIOETLCS. JJyMKY NPO 3aPOKEHHS XXUTTSA 3 HEXM-
BOI MPMPOAW Mig, AiE0 COHAYHOrO NPOMiHHA B1CnoBntoBas Jemokpit (460-370 pp. oo H. e.).
BupatHuii paBHborpeubkunii dinocod Apictotesns (384-322 pp. A0 H. €.) yBaxas, WO
OpraHiaMn 3’aBNsA0TbCSH BHACNILOK CaMO3apOoMXeHHs. 3aBasgkn npausam Apictotens i
Oro y4HiB 3akiageHo OCHOBM NOPIBHANBHOT aHaToMii Ta emOpionorii. YyeHuii po3pobus
CUCTEMATUKY TBAPWH, BU3HAYMBLUW B Hil MiCLLe NIOANHU, 9KY BiH HA3BaB CYCMIisIbHOIO TBa-
PpUHOIO, HaaineHoto po3ymoM. OgHa 3 nepLumnx cnpob knacudikadyi POCAMH HaNEXUTb AaB-
HborpeLbkoMy ¢inocody 1 npupogoaocniaHuky Teogpacty (6n. 371-287 pp. oo H. e.),
akmin onncas noHan 500 pocnuH. baratnii maTtepian NPo POCAMHKU 1 TBapUH 3i6paHo B
nepion po3kBiTy PumcbKoi imnepii. 3okpema, y TBopax [aiHis Ctapworo (I cT. oo H. e.)
onucaHo NoHag, TucsaYdy pocnuH. Mpeubknin nikap Jiockopua (1 cT.) y npaui «[Mpo nikapcbki
3acobu» onuca noHan 500 BuaiB nikapcbkmx pocnnH. Ha noyatky XVI cT. iTanincbkmia
6oTaHik Jlyka liHi (1490-1556) BnHaliwoB cnocid 36epiraHHa POCVH BUCYLLYBAHHSM iX
MiXX apKyLLamMu nanepy i uym 3ano4vaTkyBaB ix repbapusaLiiio.

BunsHayHe micue B pO3BUTKY CUCTEMATUKN HANEXUTb LUBEACHKOMY NPUPOL03HABLLIO
" nikapto Kapsay JliHHeto. Xo4a cuctema opraHiamis Kapsa JliHHest 6yna LUTYy4HO, BOHA
CNPOCTWAA BMBYEHHS POCANH — y4eHun onucas noHazg 1500 HoBux BuAiB, 3anpoBaanBs
613bKO TUCSYI HOBUX HAyKOBUX TEPMIHIB i MOHATL Ta CTBOPUB BiHApHY HOMEHKNATYPY,
SIKOKO MU KOPUCTYEMOCS AOTenep.

MepLuoto HayKOBOIO CNPOBOI0 MOSACHUTU ICTOPUYHMIA PO3BUTOK XUBOI Nprpoaun 6yna
€BOJI0LIMHa Teopia dpaHLy3bKoro npupogonocnigHuka )XaHa barvcta Jlamapka, siky BiH
BMKNaB y npauj «Pinocodis 3oonorii» (1809). 3Ha4HWII BHECOK Y PO3BUTOK CUCTEMATUKN
1 dinoreHii 3pobunn HimeLbki NpupoaoaocniaHnkn depanHaHa Monnep (1825-1896)
EpHcT lekkenb (1834-1919): y 60-x pokax XIX cT. BOHM chopmyntoBany GioreHeTUYHUN
3aKkoH. CTBOPEHHS NPUPOAHMX CUCTEM, B OCHOBY SIKMX MOKaAeHo 06’ eqHaHHSA opraHis-
MiB 32 POOVIHHUMU 3B’A3KaMu, HaNeXnTb A0CNIAHMKAM HACTYMHUX MOKOJTiHb

Kapu Jlinueii WKau Baruct Jlamapk
(1707-1778) (1744-1829)
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§ 4. CucTemaTHKa — HayKa npo pi3HOMaHiTHiCTb

OpraHiamis
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5 JZlavite o3Ha4YeHHs MOHSTTS BUA.
LLjo Take cuctemaruka?

Hesamnepeunum € gaxrT, 110 cucmemamura — HayKa OIpo Kjaacudikailizo op-
ramismis — BUHMKJIA 3 IIOTPeO JIOAUHK. Y HalgaBHIIII yacu JOAMHA, 30upamyun
IJIOAY, TTOJIIOI0UYM Ha TBAapUH, BUOUpAaJia KOPUCHI I YyHUKAaa OTPYHHUX, ITKigIn-
BUX i Hebe3meuHnX. 3 PO3BBUTKOM MOBHU TaKy iH(opMaIlliio JiroguHa mepegaBaja
HACTYITHUM HOKOJIiHHAM, a TOMY BUHHUKJIA ToTpeba HasuBaTu Ta KiaacudikysBaTtu
oprpaHismu.

‘»a‘%:r Bionoriuna cucremaruka. Mu B:e 3rafyBaJu IPo MepIIi CIIpodu cuc-
=# TeMaTulallii opraHiaMiB i BHECOK Yy CTaHOBJEHHS 0i0JIOTiUHOI cuCTeMaTUKU

AK HayKHU IIBEIChKOT0 mpupomo3uaBiia i gJikapsa Kapna Jlinaes. Ilinxonu mo

riaacupikarii opranismiB BiH BucBiTaMB y mpanax «Cucrema mpuponm» Ta

«Bupu pociuny (puc. 13). YueHuii yBiB 4iTKy IiATTOPAAKOBAHICTD MijK TaKM-

MU CUCTEMATUUYHUMU KaTeropisiMu, AK IapcTBO — KJacC — HOPALOK — PiZ — BUJ.

OcHoBHa & 3acayra K. JlinHes — cTBopeHHs 6iHapHOI HOMEHKJIATypPHu I CTaH-

IapTusallisg Ta BIOCKOHAJEHHS TepMiHoJjorii B OoTaHimi. AJje ioro cucrema

He BpaxoByBaJja MOXOKEHHS CyJYacHUX OpraHisMiB, ToOTO OyJia IMITYUHOIO.

CTBOpPEHHA IPUPOJHOI CUCTEMY OPTaHIUHOTO CBITY € TOJIOBHUM 3aBJAAHHAM CY-

YacHOI CUCTeMaTHUKU.

@ Bioaxoriuna cucremaTuka — 6ioJioriuHa HayKa IIPO PiBHOMAHITTSA KUBO-

T0, 3aBIAaHHAM KOl € ONKC i BIOPANIKOBYBAHHSA iCHYIOUMX 1 BUMEPJINX BU/IB,

ix kyaacupikaia Ta omparoBaHHA IPUPOSHOI CICTEMU OPTaHIUYHOTO CBiTY.

Puc. 13. TurynbHa cropiaka mparni K. Jlinaea «Cucrema npuponm», necste BUIAHHA

ey

CAROLI LINNAEI o _
sncu i Ry WIS, ¥ Sorin, s s «Cucrema mpupoxu» — HauBigomimwuit TBip K. Jlinmes.
o Lpie e T ITr0 kHUTY BBasKAIOTh OCHOBOIIOJIOKHUM TBOPOM HAayKOBOI
SYSTEMA 6iosoriunoi cucrematurku. [lepiie Buganusa suiinuio 1735
NATVRAE pory B Jleiimeni. 3a xkurra JliHHesa KHUTra BUTpHUMAaJa
REGNA TRIA NATVRAE, TPUHAAIATL IIepeBUAAHb y PidHUX KpaiHax (TpuHaAAIATE
GENERA SPEEILS, . —Bimenchke — 1767 pik). [I1s cyuacHOI cucTeMaTUKM Hal-

epARACTERYA DR T BaXKJMBIIIUM € mecATe BUAaHHA, onybsikoBaHe B CTOK-
roabMi 1758 poKy: BOHO IPUHHATE 3a MOYATKOBUIN IYHKT
300JioriuHOi HOMeHKJaTypu. 3a KuTta K. Jlinueit 6yB ox-
HUM 3 HaliBimomimux yuenux y €spomi. IlIBeiiniapcbruit
dinocod Ham-sKax Pycco mocsiaB iioMy HOBiJOMJIEHHS:
«Craxcimv oMy, w0 A He 3HA0 6udamHiwlol A0UHU HA
A . 3Bemai». llIBeacbKuit mucbMeHHUK ABrycT CTpinabepr nu-
| 3 gy, Cas: «JIinneil éye Hacnpagdi noemom, AKUl 6unadrKoso
t...,".?t?f,f‘?‘;.‘,":.'.‘:’z':.-‘! e o cmasé Hamypaaicmom».

OsHamomTecs 3 6iorpadieto K. JliHHes1, BUKOPUCTOBYIOUM iHTEpHET-axepena. Cnpobyiite
MOSICHNTY BUCNOBJIIOBAHHSA BUAATHUX CyHaCHUKIB LLOA0 0COOUCTOCTi BYEHOrO.



BigmoBigHO m0 3aBOaHb, IO CTOATHL IIepe] 0i0JOriUuHOI0 CHCTEeMATHUKOIO, BUIi-
JAA0Th 11 posginu. Posgin cuctreMaTuky, SKU BUBUAE 00’ €JHAHHS KUBUX iCTOT y
T'PYyIIX HA OCHOBi aHAJIiI3y MpUTaMaHHUX IM 03HaK, HA3UBAIOThL MakcoHoMmiero. Take
00’eHAHHA 34IMCHIOIOTD 3a JOIIOMOI'0I0 3pYUHOI Kiaacudikairii. Bionozivna HOMeH-
Kaiamypa — cucTeMa HayKOBUX HallMeHyBaHb O6iosoriuHmx 00’eKTiB, 3acCHOBaHa Ha
ixHilt mogioHOCTI uM copigHeHocti. Ile yHiBepcasbHa HayKoBa cucTeMa Ha3B TaK-
COHiB KMBUX iCTOT, OB’ sI3aHUX THUM a00 iHIIIMM CTyIeHeM CIOPiJHEeHOCTi: TBapuH,
rpubiB, pocJauH, OaKTepiil, a TakoK BipyciB. 3aBAsgku 0ioJIOTiUuHiNT HOMeHKJIATYpPi
IAITh OJHO3HAYHI Ha3BU 00’ €KTiB, a TAKOK BU3HAUAIOTh 1XHE MicIle B CHCTEMIi opra-
HiYHOTO CBiTYy, III0 AOIIOMAarae YHUKHYTH BUKOPUCTAHHA I'POMIi3JKUX OITUCIB.

IIpyHINIIN HAYKOBOI KJaacu(ikallii sKkMBOro. B ocHOBY IpUPOIHOI cUCTe-
MU OPTaHiuYHOTO CBiTY — CYKYIIHOCTI BUAiB OpraHiaMmis, AKi KUBYTH abo KUJIN Ha
3eMJIi, MOKJIaJeHO IPUHIINIIN HAYKOBOI Kjaacu@ikailii :2KuBoro.

Bapro 3BepHYTH yBary Ha npuHuyun iepapxivnocmi, 3rifHO 3 AKUM CUCTeMa-
TUYHI KaTeropii (TAaKCOHM) HUIKYOTO MOPAAKY 00 € IHYIOTH YV TAKCOHU BUIIOTO IIO-
pAnKRYy: 6ud — pid — poduna — nopadok (pad) — knac — 6iddin (mun). Y HaII yac
3araJIJbHOBU3HAHOIO € MO/BiliHA (0iHapHa) HOMEHKJaTypa HasB BUJIB, AKa, AK 3a-
3HaUeHOo paHirie, Oyja sampornonoBana K. JlinHeeM: mepirie cJIoBO — POJOBA Ha3Ba,
apyre — Bugosa (puc. 14).

OnuH 3 HAIPAMIiB HAYKOBOTO IIOIITYKY CUCTEMATUKY — HOCJIiIKEeHH A eBOJIIOIi-
HUX B3a€MOBiJHOCUH BHU/iB (CyYacHUX i BUMEPJIUX), € IpeaMeTOM (ijoreHeTUYHOI
cucTeMaTuKN. BaromMuil BHECOK Yy PO3POOKY IILOr0 HANIPAMY 3POOUB HiMelbKUii
yuenuit Epaect I'ekkesb, AKNII BUBUaB 3aKOHOMiPHOCTI hinozeHe3y — icTOpPUUHO-
'O PO3BUTKY SIK OKPeMUX TPyl (BUIiB, POAiB TOIO), TAK i BCHOTO KMBOT'0 3aTaJIOM.
Iisa BusHaueHHA (hijToreHe3y IIeBHOI IPyNIM BUeHU Y 3aIIPOIOHYBAB 3iCTABJIATHY AaH1
aJIEOHTOJIOrI, IOPiBHANBLHOI aHATOMII Ta IOPiBHAIBLHOI eMOpioJorii.

Puc. 14. IIpuknanu 6ioorigyHOI cCUCTEMATUKY TBAPUH i POCIUH

TeapyHy PocanHu
YNEHNCTOHOTT ; ’ MokpuUTOHaCiHHI i . e
Komaxu NG | OAHOAOMbHI r -
MepeTrHYacToKpUsi _ '. i [Mopsiaok | Xonoakousiti A
EHumpTAn B AMapunicosi
Eocencnemus Hapuuc
Eocencnemus Hapuwuc 6inuii

vichrenkoi (noeTnyHui,
3BMYaANHWI)

Y 2006 pori yxpaincekuii enromosor Cepriii Anarosiiiopuyu CiMmyTHIK, criBpobiTHUK IH-
crutyty 300orii im. I. I. [llmansraysena HAH Ykpainu, 3HaWIII0B y PiBHEHCHKOMY OypIII-
TUHI BUKOIIHI PEIIITKN BUMEPJIOT0 BUY IIEPETUHYACTOKPUIOL KOMaxm (MeIlIKajia B eoleHi
6sm3bK0 40 MJIH. POKiB ToOMYy). YueHUil yiepiiie OIucaB TBAPUHY i Ha3BaB HA YECTb CBOTO
mIKiabHOTO BUMTesA Oiosorii Amarosia CirmeeBumuya BuxpeHKa, 3aciyKeHOTO BUUTEJS
Yipainu.

HaBegiTb npuknagn cMcteMaTUyHOro NOSOXEHHS iHLIMX BUAIB TBAPWUH i POCNINH, BUKOPUC-
TOBYIOUM iIHTEPHET-OXEpena.
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CxoxkicTs BUIB UacTO BKadye Ha CIILIHe MOXOKeHHsa. BuKomnHi i cyyacHi (popmu
rimoTeTYHO 00’ € JHYIOTh Y €AMHUM (PiTOreHeTUUHUI P, AKUI BigoOparkae mocigoB-
HiCTBb €BOJIIOIi THMX 3MiH OPraHi3MiB 3arajaoM Ui iXHiX OKpeMIX OPraHiB y MeKaX IIeB-
HOI cucTeMaTuuHOl rpynu. ToMmy ocobanBe 3HaUEHHSA A5 HAYKOBOI Kiaacudikailii mae
npuryun ginozenemuinocmi, T06TO MaKCUMAaJIbHO TOUHE BifoOpaskeHHs €BOJIOIIT-
HUX 3B’A3KiB Mixk opra"ismamu. J[ocaimKeHHA OCTaHHIX JeCATUIITh 3aCBiIUMIIN, 1110
crIopimHeHi BuAM IOAi0OHI Ha piBHI remeTruHOI iHdopMaIliii Ta cTpyKTypHu OiNIKiB, a Bia-
MIHHOCTi B TOMOJIOTIUHUX T'€HaX CIIPUYMHEHI ITepeBaKHO TOUKOBUMU MyTaltriamu. Ile
la€ 3MOTY TOYHO BU3HAUMUTHU POAWHHI 3B’ A3KM MiXK MopiBHIOBaHUMU Buaamu. I[ocJri-
IKeHHSI MOJIEKYJIAPHOI TeHeTUKY MiATBEePANUIN JaHi IPOo POANHHI 3B’ I3KM BUIIB, IO
ix 0yJI0 OTPUMAHO MeTOLaMHU IIOPiBHSAJILHOIL aHaToMii, eMOpioJiorii Ta mmajieoHTOo IO ] .

Huwni Bei opranismu mogiisdgoTs Ha ABi BeJIMKI IpynIy BiAIOBigHO 40 Oy I0BM iXHIX
kiaituge — Ilpoxapiomu ta Eyxapiomu. Ilomixk IpoKapioTiB BUOKPEMJIIOIOTH Iap-
cTBO Apxei ta napctBo Bakmepii. EykapioTnuni opranismu 06’ eIHYIOTH y IlapcTBa
Pocrunu, Teapunu ma I'pubu. ORHOKIITHHHI eyKapioTHYHI OpraHisMu HepiAKO
TMOETHYIOTh O3HAKM, BJIACTUBI IpeAcTaBHUKAM Pi3HUX I11apcTB (npuzadaiime ocodnu-
socmi Egznenu 3enenor), ToMy iX BUBUAIOTH IK OKpeMy rpymy. IlpencraBieHHA eBo-
JIIOIIMHUX B3a€MOBIIHOCUH MOMIiK I'PYI OPraHisMiB 3[4iMCHIOETHCS 3a JOIIOMOTOI0
imtocTpalliii, AKi Ha3MBaIOTH (hpijloreHeTHUHUMU AepeBamu (puc. 15).

Cyuacni kpurepii Buay. Ik Bam Bizomo, yrepiile IOHATTA BULY BBiB aHTJIii-
ceKuit 6borauik k. Peit (1693). BinTaxk cTBopeHo pisHi KoHIENIIil Buay — cucreMu
IOTJISA/iB HA IOHATTSA BUAY B 6iosorii. HafinaBHimoro € munonozivna (mopgonozi-
HA) KOHYenyisa BULY. Ti mpubiuaukom 6ys K. Jlinueil, axuii BusHAUAB BUL AK CYKYII-
HicTh MOAiOHMX 3a OyZOBOIO OCOOWH, IO CXPEIYIOThCSA MisK c0o0010, HAIOTh ILIiTHE
TIOTOMCTBO ¥ He 3MiHIOIOTbCA 3 yuacoM. Ha gymky Y. IlapBiHa Ta #10ro MOCJIifOBHU-
KiB, BUAU peaIbHO iCHYIOTh YV BUIVISIAL CYKYIIHOCTI 0COOMH, sIKi moAi0Hi 3a Oy 10BOIO,

21

Puc. 15. CxemaTtuuHe BigoOpasKeHHA eBOJIOIIMHUX 3B A3KiB MijK OCHOBHUMU I'DyIaMU
opraHizmis

Monbu
TBapuHU
PoC/IUHM O,EI,HOKJ'I.ITMHHI
eyKapioTu
EykapioTtun
bakTepii

MpokapioTn



BimoKpeMJIeHi Bif iHIIUX i 3afiMaiOTh MeBHUN apeaJ Ha Ieif MOMEHT — BUJL PO3TJIA-
IaeThCA AK (pparMeHT HellepepBHOI eBorollii. ['omoBHUM KpuTepieM BUAY 3a 6io-
n02iun010 (i301AYi1iHOI0) KOHYenyi€co € PeIPOLYKTUBHA i3osAria i, Bigmosigwo,
BilCyTHiCTBb riOpUAiB B YyMOBaxX IPOKMBAHHSA HA OAHINA TepuTopii OIM3bKUX BUIIB.
Hosi BigkpuTTsa B 6ioxiMil, MOJIeKYyJIAPHiH 6ioorii, reHeTHIll YMOMKJINBUIN Cydac-
He 03HAUYeHHS MOHATTSA BU/.
(&‘* @ Bug — cyxynHicTh 0coOuH, AKi momioHi 3a 0yI0BOIO, IIPOIECAME JKIT-
%TemﬂﬂLHocq‘i, 3aiiMaloTh IIeBHUU apeaJ, IIPHUCTOCOBAaHI 10 Oro yMOB, BiJIbHO
CXPeIyIOThCA i JAalOTh IIJIiJHEe IIOTOMCTBO.
B ocHOBY BusHAuUeHHsI BUAY IIOKJIaJeHO BceOiuHe BUBUEHHS OPraHisMiB 3a
MIeBHUMHU XapaKTepUCTUKaMu — Kpurepiamu. [[o HUX HaJeXaThb:
+ mopgonozivnui (6ygoBa opraHiamy, TKaHUH, OPTaHiB, CUCTEM OPTaHiB);
* (idionozivHul (IPoIECH YKUTTENIATBHOCTI OPraHismy);
« 2zenemuuHut (0COOMHU OTHOTO BUIY MAIOTh HOAIOHUII T€HOM, OCOOMHU
HaBiTh 6JIM3BKUX BUJIB — BiAMiHHI reHOMHA);
« 6ioximivnutl (ocobsuBOCTi OyIOBU ¥ CKJIAAy MaKpPOMOJIEKYJ i mepedir
bioximMiuHUX peakIriii);
« yumonozitnuil (0yzoBa KIiTUH);
+ 2zeozpagiunuill (Mexxi apeansy — TepuTOPil IOIMTMPEHHSA BUAY);
+ exonozivnuu (Micie, IKe 3aiiMa€e BUJ B €KOCUCTEMi, Ta 0COBJIUBOCTI HOTO
B3ae€MOJil 3 iHIIIUMU BULAMU).
Huni onucano 61u3bko 1,2 M BUAiB opranismis (puc. 16). PerenbHe BUBUeH-
HA HasgBHOI KJjaacudikailii 103BoJIse mependauynTy, 110 PO3SMAITTA MKUTTA Ha SeMJIi
3HAYHO OiJbIlle: HA CYXOMOJi MeIlikae 0Ju3bkKo 6,5 MaH BuAiB i 2,2 MJIH KUBe B
OKeaHChKHUX MImomuax. OTixe, 3HAHHA TOYHOI KijlbKocTi MemIKaHIiBs 3eMii € mu-
TaHHAM HayKH, BiAIOBiAb Ha sIKe Bce IIe He 3HalJeHO.

Puc. 16. IIpukyianm BuIiB opranismis

Kumrkosa manuuka  I'pub 6ixmit OpaK 3BUUaHUI Koama cipuit

3HanaiTk iHpopMalLLiio LLOA0 KinbKOCTi onncaHux Buais 6aktepin, rpnbis, POCANH i TBAPUH,
BUKOPUCTOBYIOUN iIHTEPHET-IKepena.

LLlo BuBYae GionoriyHa cuctemaTmka?

HasBiTb po3ainu cucrtemaTmku.

MosACHITb HAYKOBI NPUHUMIN KnacudikaLii XXneoro.

[JanTte 03HAYEHHS NOHATTS BUA.

MepeniviTb CyyacHi kputepii Buay.

OUiHITb BaXINBICTb CUCTEMATUKN AJ151 Cy4aCHMX BI0NOriYHMX AOCNIAXEHb.

A
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I Aavite o3Ha4yeHHs1 MOHATTS €BOJIIOLYiS.
Lo Take nonynsauisi, Bua?

YV uomy mpuunHa pisHOMAaHITTA OpraHismMiB Ha HaMIil maaHeTi?
YuM MMOSCHUTHU HPUCTOCOBAHICTD YKMBUX iCTOT 4O YMOB icHyBaHHaA? Binmosi-
Ii Ha I1i MUTaHHA HaJaB BUAATHUN aHTJIificbKuil yuenuii Yapans Pobept [Mapsin
(1809-1882) y mpari «IToxom:xeHHs BUIiB IILIAXOM IPUPOIHOTO 1000pYy, a6o 36e-
PeKeHHS CIPUATANBUX IIOPia y 60poTh0i 3a :KUTTA» (puc.17).
£55 YueHUIT pPOBTJIANAE €BOJIOIII0 AK HPOIleC He3BOPOTHUX 3MiH OyIOBU Ta
‘.ﬂ (byHKIi opraHisMiB IPOTATOM iXHBOT'O iCTOPMYHOTO iCHYBAaHHSA, HACIIKOM
SKOTO0 € TIPUCTOCOBAHICTH JKUBOTO O YMOB HABKOJIUIITHBOTO cepefoBuIa. Ik
TOJIOBHY PYUIIMIHY CHJIy €BOJIIOIii BUEHWI BUOKPEMJIIOE NPUPOOHUL 006ip —
IpoIlec BUKMBAHHA HANOIJIbINI MPUCTOCOBAHMX OPraHi3MiB MEBHOTO BULY IO
YMOB iCHyBaHHA. YMOBU Ha HAIIlill IIJIaHEeTi 3MiHIOIOTECSA, a TOMY IIepeBar Ha-
OyBaroOTh OpraHisMu, 3MiHU B OYIOBi AKUX HAWOi/IbIITe CIPUAIOTH TPUCTOCYBaH-
HIO 10 YMOB HaBKOJINIITHLOTO cepenoBuiia. U. J[lapBin nuire: « Buc/108110101UCh
Mema@popuLHo, MOMCHA CKA3AMU, W,0 NPUPOOHULL 000ip W00HS, W0200UHU PO3-
caidye no scvomy ceimy HailOpiOHiwi 3minu, 8i0KuUdaYu nozaui, 3bepizaoiu i
craadarwiu 0o0pi, nPay00Ly HeLYymHo, Heeudumo , <..> Had YOOCKOHANEHHAM
KOXMCHOL 0pzaHiuHOl icmomu no 8i0HOWeHHI0 00 YM08 IT HUumms, Op2aHIYHUX
i HeopeariyHux.» Ileit porec BimOyBaeThCs HA OCHOBI CIIaAKOBOI MiHJIMBOCTL
BHACJiIOK 00pOTHLOU 3a iCHYBaHHSA, a Pe3YJIbTATOM € ITOABA HOBUX BU/IiB.

Puc. 17. TIpana anriiicbkoro npupogosHasia Y. [apeina «IloxomKeHHS BUAIB ILIAXOM
TIIPUPOIHOT0 1000py, a60 30eperkeHHA CIPUATIUBUX TOPiZ ¥ 60poThOi 3a KUTTA», OMYO.Ii-
KoBaHa 24 guctonaza 1859 p.

THE ORIGIN OF SPECIES . . . PR .
v IIpaiml HaBeJeHO HAayKOB1 JOKa3u, 816paH1 II1aQ 9acC II0JOPOK1 BUE-

Horo B IliBnenny Amepuky, Ha ['aranarocski octpoBu Ta B ABCTpa-
e Jifo Ha 60opTy Kopabssa «Biras» . [Togoposk Tpusasa 3 1831 mo 1836
pik. IlpencraBiieHi B AOCHiAsKeHH] IMOJIOMKEHHSA € OCHOBOIO CyUYacHOI
HayKoBoi Teopii eBouttornii. KHura 6ysia 3po3ymisioro HaBiTh mepeciu-
HOMY YMTAYeBi i yKe IpHU NepIrii nyoaikailii BUKJINKaIa BeIUKUI
inrepec. Ilepmuii Hakaan 1250 npuMipHUKiB OYB PO3KYILIEHUN y
HepIIni OeHb.

AN O AT T,

MpouwuTaiite BUCHIB aBTOpAa:

«[Mogopoxytoun Ha «birni» sk HaTypasicT, 1 6yB BpaxeHWii AeskuMu pakTamy B po3roaini
opraHiqyHux ictot y [lliBgeHHii AMepuli | reosIoriyHUMU BigHOCUHAMW MK CTapuMu i
CYHaCHUMM MELLKAaHLSIMU LibOro KOHTUHEHTY. DakTu ui, sk 6yae BUAHO 3 OCTaHHIX pO34iniB
uiei kHurn, 34aBasiocb, Kuaasan AesiKe CBIT/IO Ha MOXOOAXEHHS BUAIB — L0 TAEMHULIIO 3
TaemMHulb. <...> NoBepHyBLUMCL Aodomy B 1837 podui, 5 HanaB Ha AyMKY, L0 4oro-Hebyb
MOXHa, MabyTb, AOCSITY B PO3B’I3aHHI LUbOr0 MUTAHHS LLJIIXOM CYMJIIHHOrO 30MpaHHs i
064yMyBaHHSI Pi3HVX PaKTiIB, L0 MaloThb Ske-HeOyAb 10 HbOIr0 BiJHOLLIEHHS. »

Akunin meTon, 6GionoriyHNX aocnigkeHb BUkopuctoyeas Y. JapBiH?
AKi AKOCTi, Ha BaLLy AYMKY, AOMNOMOMIY BYHEHOMY 3p0OUTUN HAYKOBI BIAKPUTTS?
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CrBopiorouu Teopito, Y. [lapBiH oB’sA3yBaB [if0 IPUPOIHOTO T060PY 3 OKPEMOIO
ocobunoro. ITpore gocaimxenHs, nposeneHi Bixe B XX CT., 3aCBIAUMIIN, IO I[iIJIKOM
3PO3YyMiTH Aif0 IPUPOTHOr0 T000PY MOKHA JIUIIE 3BaKAal0UM Ha IIPOIecH, AKi Bif-
OyBalOThCA B IPyNax OPraHisMiB — MOMyaAIisgX.

=¥ HHonynasamia. MikpoeBouamomisa. BumoyrBopeHHA. Y Meskax MOMIUPEH-

&% HA BUAY HOTO OCOOMHMU KUBYTHh CYKYIHOCTAMU — momyadAiisMu. HaaBHicTb
HONYJIAIIiN Yy IPUPOLL OB’ A3aHa 3 HEOAHOPIAHICTIO YMOB iCHYBaHHsA Ha TePU-
Topii, o ii datimae Bux. I1lo GiibIll pi3HOMaHITHUMU € YMOBU iCHYBaHHS B
apeaJii BULY, TO OiJIBIIIOIO € KiIbKiCTD IOMYJIAIiN, i3 AKMX BiH CKJIaJa€ThCA.

@ IMonynsarisa — cyKynHicTb 0COOMH BULY, SKa 3aliMa€ YaCTUHY TEPUTOPii

0ro IO PEeHHS Ta i30/Ib0BaHa BiJ iHIINX MOAIOHNX CYKYIIHOCTEH IILOTO BULY.

¥ cBoi#t mpani Y. [JapBin nepegdauus, 110 «npupodrnuil 000ip 0yY6 Hailleaxcaue6i-
wum, ane He eOuHUM 3acobom modugirkayii». I cipaBzi, IOJANBIN HOCIiTKeHHA

BUABUJIN, III0 HA €BOJIIOIIMHI Impollecu B IMOMYJAAIISAX, KPiM IPUPOSHOTrO L000pY,

BIIJIMBAIOTh eJeMeHTapHi (haKToOpU eBOJIIONil — MomyaAaIlifiHi XBuJIi, Apeii(h rexis

Ta isonania. Ilonyaayiini xeéuni — 1e nepioguuHi a6o HenmepioAWYHI KOJIMBAHHSA

YHUCEJBbHOCTI MOMYJAIIN Y IPUPOIHIX YMOBaX. Y HACJIJOK 3MeHIIIeHH ab0 30i1b-

IIeHHA YUCEeJbHOCTI 0COOMH YacTOTa 3YCTPivYaJbHOCTI TUX UM iHINIUX ajejiB y Te-

HOooHAI monyaAmnii MosKe 3MminoBaTucsa. ToX mONyAAMiliHI XBUJILI MOMKYTH OyTH

mepeayMOBOIO 3MiHU TreHOMOHAY IOIMYJIAIlii, a OTiKe, eleMeHTapHUM (PaKTOPOM

eBoJIIOITil. YHACIIIOK MONMYyAAIiAHNX XBUJb MOXKYTh BUHUKATU BUIIAJKOBI He-

CIPAMOBAaHI 3MiHM YaCcTOT 3yCTPivaJbHOCTI aieJIiB y MONMyaAIlii, IKi Ha3WBAOThH

Opeilipom z2eHi6é. Y HEBEJIUKUX IOMYyJAINiAX 3armbesb ocoOMH, AKi € exuHUMU

HOCisIMU II€BHOTO aJiejisi, CIPUUYMHAE HOT0 3HUKHEHHSA 3 TeHO(POHY HMOMYJIAIii.

IleBHUN ajienb BUIIAAKOBO MOJKe 3HUKHYTH, HATOMICTh YHiKaJbHUU ajiejib BU-

magKoBO MoOsKe 3akpinuTtucsa. Ile, 3i cBoro 60Ky, MOKe CIPUUYUHUTU BUMUPAHHA

Puc. 18. BsacM03B’ 130K ejieMeHTapHUX (DaKTOPiB €BOJIIOITIITHOTO IIPOITECY B IOIMYJIAIIAX.

e%e o @
& &
e e & @ @

[MOSAACHITb 3HAYEHHS NONYNALIMHNX XBWUAb | Apendy reHiB Ans Npouecy BUHUKHEHHSA HOBOIrO
BMAY.

Hpetic rexis
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momyJaAIlii B padi sHMIKEHHS MPUCTOCOBAHOCTI 1O YMOB HAaBKOJHUIIHLOTO CEPEI-
oBuIa abo, HaBIaKu, 30iJBIIUTHA MPUCTOCOBAHICTh MONYJaAIil 1o cepemoBHIIA,
i 3 Takoi momyJiaIlii BHAcAiZOK mil mpupoaHOTO LOOOPY YTBOPUTHLCSA HOBUM B/
(puc. 18). Takox eeMeHTapHUM (PaKTOPOM €BOJIONI] € i30n1AYia — BUHUKHEHHA
Oyab-aKuX 0ap’epiB, 1110 YHEMOKJIUBJIIOIOTh CXPEIlyBaHHA MisK 0COOMHAMHU OTHO-
TO BULY.
S 3SMiHM HOMyJIAIil, CHPUUYNHEH] eJJeMeHTapHuMU (haKTOpaMu eBOJIIOIIi (110-
nym{niﬁHHMH XBUJIAMU, Apeiihom reHiB Ta isondAliero), HasMBAIOTL MIKPO-
egoatoyiero. MikpoeBoJIONiliHI IIpollecu B pa3i BUHUKHEHHS DPePOAYKTHBHOL
iB0JrAIil (HEMOYKIMBOCTI OCOOMH BiJIbHO CXPEIyBaTUCS W JaBaTH ILJIiTHEe ITOTOM-
CTBO) MOJKYTh IIPU3BOAUTH O YTBOPEHHSA HOBOrO BUAY. SIK OyJIO 3a3HaAUEHO pa-
Hillle, TOJIOBHOIO PYIIiHOO CHJI0I0 YTBOPEHHS HOBUX BUIIB € IIPUPOAHIIL JOOIp.
BugoyTBopeHHSA — €BOJIIOIIMHUY TpoIlec BUHNKHEHHA HOBUX BUIIB.
BiamoBigHO 10 THUIIIB 130141111 BUOKPEMJIIOIOTE reorpadiuHe Ta eKoJIioriuHe
BuUIOyTBOpeHH:. I'eozpadiine 6udoymeopennsa BinbyBaeThCa BHACIIIOK Teo-
rpadiuHoi i30s11il, KOJIU BUHUKAE po3puB apeany (puc. 19). Exonoziune u-
doymeopennsa — cuocib BUIOYTBOPeHH:, AKUHN € pe3yJbTaToOM IIOABU Pi3HUX
dopM exosoriunoi i3oasAii. 3asHaunMoO, 1[0 BUAOYTBOPEHHS B TaKHUIi CIIOCi0
BiZOyBaeThCS B MeKax apeasly BUAY I YaCTO OB’ s3aHe 3 IPUCTOCYBAHHAM OP-
raHisMiB 10 cmosKMBaHHA pisHOI 1ki (puc. 20).
YTBOpeHHSA HOBUX BUIB MOXKe BimOyBaTucs y ¢opMi JuBepreHii, KouBepreH-
il Ta nmapainenismy. Jueéepzenuyia — eBOJIIOLINHUI NIPOIlEC PO3XOMKEeHHS O3HAaK
CIIOPifHEHUX TPYN OPraHi3MiB yHACIIZOK ajmarTaillii ;o pisHMX yMOB iCHyYBaHH.
YHacaimoKk auBepreHTHOI eBOJIOIII ITif miero eseMeHTapHUX (PaKTOPIB €BOJIIO-
il 3 IpeaKoBOi (POPMU YTBOPIOETHCS AeKiJbKa IPyM, KOXKHA 3 AKUX IIPUCTOCOBY-
€ThCs [0 IEeBHUX YMOB iCHYBaHHs. ¥ pasi guBeprexiiii momidHicTh BU3HAYAETHCS

Puc. 19. IIpuxkaaz reorpadiunoro Bumoyreo-  Puc. 20. IIpukian eKoJOoriuYHOro BUA0YTBO-

peHHs:
a — KouBaJis TpaBHeBa;
0 — KouBasis sakaBkasbKa

peHHs:
a — lIlunrkap cCoOCHOBUIA;
6 — llIumkap AJTUHOBUI

Buxigauii Bug nekisbKka MigbHOHIB POKiB
TOMY, Y TPETUHHUU 1I€piox, OYB PO3IOBCIO-
IKeHUU y JINCTAHUX Jicax €Bpasii. 3 mocTy-
IOM JBOJOBUKIB Yy UeTBEePTUHHOMY mepiomi
apeaJi OyB po3ipBaHUil Ha JAeKiJIbKa YacTUH,
i xoHBauia sb6eperJiacA JuIlle HA TEPUTOPi-
AX, AKi JbOJOBUK OMUHYB, — BUHUKJU HOBi
BUIU.

OmuH BUA IIUINKAPiB BUTOAOBYE IITAIIle-
HAT HACIHHAM COCHM, a iHINWN — HACiHHAM
AAUHU. X PO3ZMHOKEHHS NPUB’sg3aHE 10
TepMiHiB m0o3piBaHHA HACIHHA IIUX POCIUH
(BoHU n03piBaroTh He ogHOUYacHO). Tox pos-
MHOKEHHS B PiBHY IOPY POKY CIPUUMHSAE
isonamniro i mamani — BumoyTBOpeHHsA. Tak
BUHUKJIY [BA BUAY IIUIITKAPiB.



CITIJIBHICTIO ITOXOKEHHSA, a BiAMiHHOCTI — IPHCTOCYBAaHHSAM J0 Pi3HUX YMOB ce-
penoBuilia. I3 mocuJeHHAM PoO30i’KHOCTI 03HAK BimOyBaeThcA MPOIEC BUIOYTBO-
PeHHdA, BUAM 3a3HAIOTH IMONaJbIol AudepeHIriamnii. JluBepreHiia IpuBOAUTh 0
pisHOMAHITTS OpraHisMiB, 3IrIAAMKYIOUN HANPYKeEeHicTh O0POTLOM 3a iCHYBaHHS
(puc. 21). Iakosu 6JIM3BKOCIIOPiAHEHI Py OpraHidMiB, AKi yTBOpuUJIHCS BHa-
CJIiOK JMBEPreHIlii, MOXKYTh 3HOBY IIOTpanuTu B noAi6Hi ymoBu. Toxi B opranis-
MiB ITUX TPy MOKYTh He3aJIesKHO (DOPMYyBaTHUCH IMTOAi0HI MpUCTOCYBaHHA — TAaKUH
eBOJIIOIIIHUY IIpollec Ha3UBaIOTh napaaenidmom. Hanpukiaas, KONUTHI, AKi
IPOKUBAIOTh Y PI3HUX KJIIMaATUUYHUX 30HAX, PATYIOThCA BiJ XUKaKiB yTeuelo,
IOJAaI0Th BeJIMKI BifgcTaHi 10 mxxepes Boau. ToMmy B pisHUX BUIB cIIocTepiraeThbea
3MEHIIEeHH KiJIbKOCTI MaJbIliB, 3aXUIeHUX POTOBUMU KOIIUTAMMU, I110 € IIPUCTO-
CYBaHHAM J0 YMOB icHyBaHHA. BuBuaouu pisHOMaHITHiCTh OpraHisaMiB Ha HaANTiN
nJaHeTi, BU AidHaAJMNCS, 1[0 I'PYIN OPraHisMiB, AKi He moB’sa3aHi 6e3mocepenHi-
MU POAVUHHUMHU 3B’ A3KaMU, MOKYTb IPUCTOCYBATHUCS A0 iCHYBaHHA B OJHAKOBUX
yMOBax — TaKWI eBOJIIOIIHUI IPOIleCc Ha3MBAIOTh KOHGepzeryicro (puc. 22).

Pesyaprarom mii pymriiHUX cuJ eBOJIOIII € BiTHOCHA MIPUCTOCOBAHICTh BU-
IiB 70 YMOB HABKOJMUIIIHBOTO cepenoBUIlla. BoHa MOKe BUABJIATUCA B 0CO0JIH-
BOCTAX 3abapBieHHsA, (opMu Tija, moBeIiHKHU, (isiomoriunmx i Oioximiunmx
nporecis Toiro. IIpoiecu, AKi COPUUYNHIOIOTH €BOJIOMiNHI 3MiHM opraHiuHOil
OPUPOAU, NiIOTh MOCTiHO, AK IIPO Ile 3a3HauaB y ¢cBoili nmpami Y. [JapBiH:
«I[ixaso dusumucsa Ha zycmo 3apocauil Oepie, 6Kpumuil YUCLeHHUMU Pi3HO-
MAHIMHUMU DPOCAUHAMU, 3 NMAXAMU, AKL CNi6AIOMb 8 KYU,AX, 3 KOMAXAMU, K
nypxarwomos HA8KOJLO, 3 HePE8AMU, UL0 N0B3AIOMb 6 Cupiil 3emai, i zadamu, w0 6¢i
ui yyodoso 30y0osani popmu, AKi HacmilbKU Pi3dHi mix co6010 i maxk cKAAOHO
o0na 6i0 00HOL 3anexnamyv, OYyiu cmeoperi 3a80AKU 3AKOHAM, AKi We L menep
dilomb HABKOJO HAC.»

Puc. 21. Ilpuknan nuBepreHiii Puc. 22. Ilpukaan KOHBEpPTeHILil

CyuacHi HAyKOBITi
BBAKAIOTh, II[0
CTPYKTYpH, AKi
3a0e31euy0Th

\ 3IaTHICTH J0 IOJBOTY,

. BUHUKJIYM BHACTiZIOK
KOHBEPreHTHO1
€BOJIIOIiT.

CyuacHi HayKOBITi
BBasKaOTh,

1110 300pasKkeHi
BUAY BUHUKJIN
BHACJIiIIOK
IUBEPTEeHITii Bifg
CIILJILHOTO IIpeJKa.

HaBenitb MOXNMBI aprymeHTn Ha

[\ HaseniTb MOXJIMBI apryMeHTN Ha KOPUCTb
KOPWCTb Takoro nornsagy.

Takoro normaany.

1. [Jante 03HaA4YeHHS NOHATL €BOJIIOLS, MOMy/suisi, Bua, BUAOYTBOPEHHSI.

LLLo € rOnOBHOIO PYLUIAHOK CUAOI0 €BOJIIOLIAHOIO NpoLecy?

[MosiCHITb BNAMB eneMeHTapHMX GakTopiB €BOSIOLLIT HA NPOLECH B MONYSLLSAX.

LLlo Take reorpadiyHe Ta €K0JIoriYHe BUAOYTBOPEHHSA?

[MOACHITb YTBOPEHHS BMAIB YHACNIOOK ANBEPreHLLi, KOHBEPreHLii Ta napanenismy.
OO6rpyHTyinTe 3Ha4yeHHs npaui Y. JapsiHa «[ToxoopKkeHHS BUAIB LUASXOM NPUPOOHOro
nob6opy, abo 36epexeHHst CIPUATAVBUX Nopiay 60poTbOi 3a XUTTA».

oakenN
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§ 6. Bipycu Ta ixHA 6ion0riyHa posb

‘ Jlarite 03Ha4YeHHSs MOHSATTS XUTTSI.
- 3a AKUMM 03HaKaMy MOXHA BifIPI3HUTY XMNBE Bi HEXUBOIro?

Bawm y:xe Bimomo, 1110 OCHOBHUMU (pOpMaMU KUTTS € OPraHisMu, AKi MaioTh KJIi-
TUHHY O0ymoBy. OgHAK Ha HAIIiH IJaHeTi BUSBJICHO i iHIIi (h)opMU MKUTTH.

Oco6auBocTi 0ymoBu Ta (DyHKI[IOHYBAaHHSA BipycCiB. Yuepie icHyBanHs Bi-
pyciB moBiB BumaTHuii 6oranik [IMmurpo IBanosechkuit 1892 pory. [ocaimaxkyrouu 3a-
XBOPIOBAHHSA TIOTIOHY — JINCTKOBY MO3aiKy, BiH 3a JOIIOMOT'0I0 KepaMiuyHUX (hiJIbTPiB
HamaraBcs BUAIIUTHY 30yAHUKA IT1iel XBopoOu. Ajte HaBiTH hiabTpU 3 HAWAPIOHITIUM
JiaMeTpoM mOp He 3MOTJIN OT0 3aTPUMAaTH, i BifdiabTpoBaHM CiK XBOPOI POCTUHYI
CIPUYMHIOBAB 3aXBOPIOBAHHA 310poBUX. Ha mizcTaBi 11b0ro BUueHniT BUCJIOBUB IPU-
MyITleHHs IO iCHyBaHHA HEeBijoMoro Ha ToM yac HayIli o6’ekTa (puc. 23). Ilisuimre
0yJio MOoBeleHO iCHYBaHHS aHAJOTIUYHUX 30YIHUKIB PidHUX 3aXBOPIOBAHb TBAPUH.
¥Yci ni HenoMiTHI y ¢BiTII0BUH MiKPOCKOII 3KUBi 00’ €K TH ficTanu HA3BY ipycu. Aje
cucTeMaTUUYHe BUBUEHHS BipyciB mouasnocd jutie B 30-1i poku XX cToJriTTsa micas
BUHAXO/Y €JIEKTPOHHOTO MiKPOCKOTIIA.

‘4"*& HociimxkenHsa moKasaJsu, 1o B CKJIaAl BipyciB € opraHiuHi MOJIeKyJIn — HY-
KJIeTHOBi KMcJoTH Ta OiaKM. Y OPOCTUX BipyciB MoJieKyJa HYKJEiHOBOI Kuc-
JIOTH OTOYeHa KAIICHUIOM, IO CKJIAZAEThCA 3 OiIKOBUX MOJeKyJa (puc. 24).
Crknagui Bipycu mim uac (popMyBaHHA BipioHIB 3aXOILTIOIOTH YaCTUHY KJIi-
TUHHOI IJIa3MAaTUYHOI MeMOpPAaH’, JOIIOBHIOIOTE i1 BJIACHUMHY OiJIKaAMMU — yTBO-
proeThesa cymepkamcusn. I'eHoM Bipycy Moske OyTH yTBOpPeHUII AK OBO-, TaK I

Puc. 23. Pociuna, ypakeHa Bipy- Puc. 24. Bipyc TIOTIOHOBOI Mo3aiKu:
coM TIoTI0OHOBO1I Mo3aiku (BTM) a — eJIeKTpPOHHA MiKpodoTorpadis;
0 — MozeJib Oy L0BU

Moexyna PHK—-
poxxeBa,

OlIKM Kalcumy—
CUHBO-(i0IeTOBI.

a 0

u ICHYBaHHS HEKNMITUHHUX GOPM XUTTS € NPEAMETOM HAayKOBOI Cynepeykn y 38’ a3Ky 3 TUM, L0
O[HO3HAYHOr0 O3HAYEHHS MOHATTS «KUTTSA» JOCI HeMae. baraTo BYeHNX BBaXae, L0 nmLle

KNITUHHI GopMK (OpraHi3amMun) MoXxHa BBaxatun Xxmsnumu. Hanpuknag, sipyconor Mapk BaH
PepxxeHmopTen ctBepOXye: «HarnpocCTiLLOK CUCTEMOIO, IKY MOXHA Ha3BaTu XUBOIO, € KJi-
TUHa. Bipycy ... HexuBi iHgekUiriHi 06°ekTu, Npo siki B KpariHbOMy pasi MOXHa cka3aru, Lo
BOHY BEAYTH LLOCh HA 3Pa30K MO3NYEHOI0 XUTTS».
Yn 3rogHi BM 3 TaKMM TBEPOKEHHAM?
Y [OoCTaTHBLO Y BaC 3HaHb [J151 0OrpyHTYBaHHS BAaCHOT NO3uLi?
AKLLO TaK — HABEAiTb BNACHi apryMeHTu, SKLLO Hi — yBaXKHO onpawuonTe 3MIicT naparpada ta
[oJaTkoBi mxepena iHdbopmadii.
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onHosaHIIoroBoo moJiekyaoo [JTHK aco PHK. Bipycu BUKOPHUCTOBYIOTH OP-

raHeJIM KJIITHMH-Xa3dA1HIB /g CUHTe3y HOBUX BipyCHUX YacCTHUHOK — 6ipiOHiE.

Iloza KaiTUHOIO-Xa3ATHOM BipycHu He BUABJIAIOTH O3HAK JKUTTA.

JKurreBi mMuKAN pisHMX BipyciB BigOyBarmThCA 3a 3arajbHOI0 CXEMOIO, V SAKii
MOKHA BUOKPEMUTH Taki crafii: agcopObIlisa Bipycy Ha KIiTuHHiT MemOpaHi i mpo-
HUKHEHHS Bipycy B KJIITHHY; eKCcIIpecis i pemyIiKallisa BipycHOro reHOMY; 30MPaHHs
BipyciB Ta ix Buxip i3 kiaituau (puc. 25). [IpoHUKHEHHA Bipycy B KJIiTUHY MOXKe
CIPUYMHIOBATH iH(eKyiline 3ax60proéannsa. Po3pisHAIOTH rocTpi Ta XpoHiUH] Bi-
pycHi iH(peknil. YHacCHIIOK 20cmpol ingexyii micasa yTBOPeHHA HOBOT'O IIOKOJIiHHA
BipyciB kiiTmHa 3a3BUUail ruHe. 3a XPOHIUHOT iH(eKyii HOBI TOKOJIIHHA BipycHUX
YACTUHOK YTBOPIOIOTHCS B KJITHUHI HPOTATOM TPUBAJOro uacy. [HKOJIM MaTepuH-
CbKa KJIITHA MOJKe IIepegaBaTu BipycHY iH(perItito nouipaiMm. Takoxk Bipyc Mmoxke
IPU3BECTHU A0 CTPYKTYPHUX i PYHKIIOHATBHUX 3MiH Y KJIITHHI BHACHIIOK Mexa-
HiYHOT0 HOIIKOAKEHHA KJIITUHHUX CTPYKTYP. ¥ AeIKUX BUIaJKax Bipycu (Hanpu-
KJIaJ, Bipyc mamijioMu JIOAWHU Ta iHITI OHKOTeHHI Bipycu) MOMKYTh COPUUYUHUTHI
HEKOHTPOJIbOBAHUM MOMiJI KJIITHUH i IepeTBOPEeHH iX Ha PaKOBi.

ITopiBHIOIOUM Bipycu 3 opramismamu, MOKHAa BUSABUTHU AK O3HAKM IIOAi0OHOC-
Ti, TaK i o03HaKu BimMiHHOCTi. Bipycu MaioTh y cBOEMY CKJIaAi OpraHiuHi peuoBu-
HU — HYKJIeIHOBi KucyoTu Ta 0iJIKu, 34aTHI 0 PO3SMHOMKEHHS, YCIaJKOBYBaHHSI
O3HAaK, MiHJIMBOCTI Ta agamnTallii 10 yMOB HAaBKOJIUIIIHLOTO cepemoBuina. O3uaxkmu,
3a AKUMHU BipycHu BiApisHAOTHCA BiJ opraHismiB, Taki: BiACyTHiCTH KJIiTHHHOI
O0ymoBu, BJIaCHOI OiJIOK-CMHTE3yBaJbHOI CUCTEeMU Ta OOMiHY PEUOBUH; I'eHOM Bi-
pycy Mo:ke OyTH YTBOPEHUH AK ABO-, TaK I OJHOJAHI[IOTOBOIO MoJieKyJaoio J[THK
ab6o PHEK; BipioH yTBOPIOETHCA BHACJIIIOK 30MPaHHS; AesIKi Bipycu MOMXKYTE (pop-
MYyBaTHU BCepeaVHI KJIITUHU KPUCTAJIU. 3BasKal0Uu Ha I1e, MOKHAa JaTy O3HAUEH-
HdA IIOHATTA Bipycy.

Puc. 25. Cxema :JKUTTEBOTO ITUKJIY Bipycy

Buxig, IHpeKuinHuI Bipyc  Aacopbuis [MpOHUKHEHHS

LLinaxom .

BiA6PYHbKOBYBaHHS Hykneitosa

(YTBOPEHHS! 30BHILLIHLOT KUCN0Ta

060710HKM) [ =—— PeuenTop [

Kancup, |
060/10HKa ’ .
KnituHa-
rocnofap
Anpo
LLInsxom uutonisy C
J: (30BHiLLHA 060/I0HK BiACY THS) 3BifIbHEHHS

BiZ, Kancuay

CunTes BipycHoi MPHK

3 BUKOPUCTAHHAM BA1aCHOT
<1 4n KNITUHHOT NoniMepasu,
CUHTE3 BisIKa ANst HOBUX
Kancuais, CMHTe3 BipycHOI
HYKNEIHOBOI KUCNOTU

36upaHHs Pennikauis PospsraHHs

\ Kancuan =
H yTBOplOIOTbCSI<):| .

HaBKO/O S
HyK€eiHOBOT A
KUCIOTH

‘ [MpoaHaniadyrite cxemy. MOKACHITb, HOMY BipyC MOXe BiATBOPIOBATUCS NULLE B KIITUHI.

@ MigrotynTe NOBIJOMNEHHSA HA OOHY 3 TeM, BUKOPUCTOBYIOUM IHTEPHET-AXKepena:
1. «OCcoBNMBOCTI XUTTEBOIO LMKy BlJ1».
2. «3aCTOCyBaHHS BipYCiB Y FTEHETUYHIN iHXEHEPIi».
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@ Bipycu — HexkaiTHHHI QOPMU KUTTH, 1[0 € AaBTOHOMHUMY F'€ HETUYHUMU CHC-
TeMaMu, He3JaTHUMU JO CAMOCTiMHOTIO iCHyBaHHS I103a KJIITHHOIO Xa3sdiHa, ToOTO
BHYTPINTHbOKJITUHHUMHY ITapasuTaMu.

Ilnaxu mpoHnKHeHHA Bipycy. Biabmicts BipyciB cuenudiuni: BoHu Bpa-
JKAIOTh JIMINlEe TEeBHI TUIIM KJIITMH XasdiHa — 0araTOKJITMHHUX OPraHisMiB um
OKpeMi BUIU OOHOKJITUHHUX OpraHisMiB. IcHye meKinbKa IMIIAXiB IPOHUKHEHHS
BipyciB y KaiTuHMU 6aKkTepiil, pocauH i TBapuH. [I[pOHMKHEHHA B KJIITUHY-Xa3d1-
Ha MOUMHAETHCA 13 B3a€MOIil BipycHOI YacTUHKY 3 MeMOPAaHOI0 KJIITUHY, Ha AKil
poarariroBaHi ocobauBi penenTopHi ginaaku. Bipycu 6akTepiii — 6akTepiodarm,
NIPOHUKAIOTH Y KJIITUHY IIIJIIX0M, 3yMOBJIeHUM OymoBoio Kancuny (puc. 26). Bipy-
CHU POCJINH IPOHUKAIOTEH B OPraHi3M YHACIiJOK PYHHYBAHHSA ITiJIiCHOCTI IOKPUBIiB,
a B KJIITHHY — Uepes MOIIKOMMKEHHS KJIITUHHUX CTiHOK. ¥ 0araTbox CKJIATHUX
BipyciB (HampuKJazm, Bipyc rpuiry) MeMOpPaHU BipyCHOI YaCTUHKY i KJIIITUHY 3JIU-
BaOThCcA. HacTo BipycHa yacTMHKA IOTPAIJIAE BCEPeNUHY KJIITUHU B Pe3yabTaTi
nironuTo3y (Bipyc mosriomienitTy). B opranism TBapuH Bipycu IPOHMKAIOTH Uepe3
pisHi cuctemu oprauis. Hampukiaan, DoBiTpAHO-KpPaNeJIbHUM IIJIIXOM Yepes op-
raHu JUXaHHA IPOHUKAIOTH Bipycu rpuny, Bicuu, Kopy. CraTeBUM IIJISAXOM IIie-
penaioThcA Bipycu repriecy, nmanisomu, BIJI. Bapro 3BepHyTH yBary Ha Te, IO
NIPOHUKHEHHA Bipycy B OpraHisM xassgiHa MOJKJIMBE U 3a yUacCTi IepeHOCHUKIB —
KoMax, KJILIIiB TOIIO.

IloxomskeHHs BipyciB Ta IX poJib B eKocucTeMax. Icaye mekinbka rimo-
Te3 MOXO/KEeHHs BipyciB. 3rifHoO 3 OQHiIE€I0 3 HUX, BipyCH YTBOPUJIUCH MIJISAXOM
CIIPOIIleHHA 0aKTepiil, 10 MePelIan 10 BHYTPIITHbOKJIITUHHOTO Iapa3suTU3MYy.
Ha xopucTs 11i€i rimore3u cBiguaTs ocodbauBocti 6ymoBu 6ararbox JJHK-BmicHIX
BipyciB. 3rigHo 3 iHIIIOIO rimoTe300, Bipycu yTBOPUIUCS 3 MOOITBHUX TeHETUY-
HUX eJIeMeHTiB KJITUHHu-xasdiHa Ta HaOyJu 3JaTHOCTI mepeMilaTucs He JUIIe

Puc. 26. Bakrepiodar — Bipyc, 110 ypaxkae 6axrepii

BaxTepiodar ckiamaeTbea 3 po3IINPeHoi royioBKY, 1o mictuth JJHK, woxmonogi6uoro Bix-
POCTKa 3 MOPOYKHIM CTPUIKHEM yCepeJUuHi Ta XBOCTOBUX HUTOK. 3a JOIIOMOTO0 ITNX HUTOK
BipyC CIOJIyUa€ETHCA 3 PEEeNITOPHUMU IiNAHKAMU KJIITUHU-Xa3A1Ha 1 MPUKPINII0EThCA 10 il
noBepxHi. [ToTiM YoXI0MOAI0HMI BiIPOCTOK CKOPOUYETHCA, YHACIIIOK YOTO CTPUIKEHD IIPO-
XOMUTH Yepes 000JI0HKY 0akTepii Ta Bopckye Bipycry [JTHK Bcepeanuy KIiTUHU, a TTOPOIK-
HA 000J10HKA 6aKTepiodara saauInaeTbca HA30BHi.
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B MeXXax OJHOT'0 I'eHOMY, a I mosa 0aThKiBChKOIO KJaiTuHO. Ha kopucTh el
rimoresu cBiguaTh 0cOOJIMBOCTI OymOBU BipyciB-caTemiTis.

Bipycu maioTh eBosoIifine 3HaueHHA. [lo-mepiie, BOHN MOMKYTbh BUKJIUKATU
3aXBOPIOBAHHS, a OT/Ke BIJIMBATH Ha YuceJbHicTh BuAiB. Ilo-apyre, BoHU 3maTHI
IEePEeHOCUTH I'eHeTUYHIH MaTepia Misk ocoOMHaMU HaBiTh PisHUX BUAIB, 110 MAae
3HAUeHHs Hacamiepen y mpokapioriB. IIpore, i B XOpoBUX TBapuWH I'eHOM Mic-
TUTH iCTOTHY KiJbKicTh 3anuinkiB BipycHoi JTHK, 110 Tako:k MaJio eBOJIIOIiliHE
3HAUYEHHA.

SHAYeHHA BIPYCIiB y KUTTI JH0AUHU. [leAKi Bipycu CIPUUYMHIOITH Pi3HO-
MaHiTHi, yacTo MacoBi (emizemiuni) Ta qy:ke HeOe3meuHi 3aXBOPIOBAHH JIIOIUHH,
ypaKkamouu opraHu AuxaHHA (TpUll, ageHoiHdeKIii), TpaBHy (racTpoeHTepUTH,
remaTuUTH) Ta HEepBOBY (mosiomiesiT, eHIedaaiT) cucTeMu, IIKipy Ta CaAM30Bi
obosionku (Kip, repmec, nmamijioMmu, BiTpsiHa Biciia), IPUTHiUyIOTh iMyHHI pearirii
oprauismy (CHII), mpusBoAATH 40 PAaKOBUX 3axBoplooBaHb (puc. 27, 28). Hera-
TUBHUI BIJIUB BipycCciB HaA KUTTA JIOAUHU 3YMOBJIEHUH i TUM, 1110 BOHU BUKJINKA-
IOTh 3aXBOPIOBAHHS CBiiChKUX TBApPHWH Ta CiJIbCHKOTOCIOIaPChKUX POCJIUH.

IIpore icaye i mosuTuBHU e(peKT Big icHyBaHHA BipyciB. Tak, JiognmHa BUKO-
pHUCTOBYE iX y O6iosoriunmx MeTomax 60poTh0OU 3i IMIKiAIMBUMY BuAaMu (TUYNHKAMHT
KPOBOCHCHUX KOMapiB, IITOBKOIIPsALa-HETOTIAPKU TOI0). 30KpeMa, 3a JTOIOMOTOIO
Bipycy BIaJjiocs po3B’A3aTu IIpo0IeMy MacoBOTO PO3MHOKEHH KPOJIiB B ABcTpadrii,
1170 3aTrPOJKyBaJIO BUCHAMKEHHAM IIaCOBUIII.

Bipycu BUKOPHCTOBYIOTH i B reHETUUYHIN iHIKeHepil: 3a iX JOIIOMOTOIO IIeBHUM
reH, BUAiJeHNI 3 iHIIIOro opraHiaMmy abo CHMHTe30BaHUN IIITYYHO, MOMKHA IIepe-
HOCUTHU B KJiTuHU O0aKTepiii. Tak 3abe3meuyeTbcs CUHTE3 PEUOBUH, HEOOXIMHIX
JOAnHI (HAaIIpUKJIag, TOPMOHY iHCYJIiIHY IJid JIIKyBaHHSA IIyKpoBOTO miabery, 3a-
XUCcHUX OinKiB-iHTEepP(dhepoHiB).

Puc. 27. Mogenb OynoBU Bipycy TPpUILY Puc. 28. Mogens 0ymoBu Bipycy iMmyHOmeditm-
Ty JIOJUHU
Bipyc rpumy BLJI nanexuts
BpaKkae CJIM30Bi 10 peTpoBipyciB i
000JI0HKU Bpaskae 31e0i/IbIIIoro
IUXaJIbHUX T-mimdpormru, 3arubdests

miaxis. 'emom
YTBOpPEHUH BichMa
OIHOJIAHITIOTOBUMU
mosiekysamu PHE.

SAKUX IPU3BOAUTD IO
BHIDKEHHA IMyHITeTy.
T'enom yTBOpEHMIT 1BOMA
OHAKOBUMU MOJIEKYJIaMU
oxuoJianiroropoi PHEK.

MpoananidynTte iHpopMauito 3 IHTEPHET-AXEPEN WOoA0 WSXiB 3apa)KEeHHS, CUMMTOMIB i
& BIUIMBY HA OPraHiam 306paxeHunx BipyCiB.
Cknagitb MOXIVBUI NAaH 3axX0A4iB NONEPEOKEHHS BiPYCHMX 3aXBOPIOBAHb.

1)

1. [JaniTe 03HA4YEeHHS MOHATTS BipYyC.

Cxapaktepuadyinte 0cobnmMBOCTI 6ya0BM Ta PYHKLiOHYBAHHS BIipYCIB.
AKi ICHYIOTb FiNOTE31 NOXOOXKEHHS BipYCiB?

[MosICHITL PpOnb BIPYCiB B €BOMIOLLiT OPraHi3miB.

HaBepniTb apryMmeHT WoA0 KOPUCTi Yn Hebes3neku BipyciB.

agrebd
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§ 7. MpioHu Ta Bipoigu

| JlaviTe 03Ha4yeHHs1 NOHATL BislOK, HYK/IeiHOBa KMUC/10Ta.
- Lo Take pO3MHOXEHHSI?

IIporarom 6araThboxX POKiB amepuKaHChbKUU BipycoJsior ewnien Kaparon I'aii-
e BigkpurTa y 1976 pomi Buenuit orpumas HoberiBcbKy mpeMiio B raaysi pisio-
Jorii abo MmeguIuHU. AJie IPOTATOM JOBIOT0O Yacy He 0yJIo BCTAHOBJIEHO KOHKpPET-
HY NPUYUHY CMEPTEJbHUX 3aXBOPIOBAHbL HEPBOBOI CHCTeMU JIIOAWHU i TBApUH,
AKi HuHI 00’€IHYIOTh ¥ TPYNY TPAHCMIiCUBHUX eHIle()aIOmaTii.

IIpionun. ¥ 1982 pori amepukancbkuii 6ioximik Crenni IIpysinep moBis, 110
TaK 3BAHUM «HEBCTAHOBJEHUI TPAHCMiCUBHUNA areHT» € IIATOJOTiYHOI0 (pOopMOIO
KJiTUHHOTO 6iJIKa, SIKUH 3aIPOIIOHYBAaB Ha3BaTHU «prion» (Big aHTJI. proteinaceous
infectious particles — «mpoTreiHoBi iHQeKI[ifiHi yacTKu» ). 3a BIIKPUTTA MPioHIB
y 1997 pomi Buenuii orpumaB HobGeniBCbKY mpeMiro.

IIpionoBuii 6inoK (mosHavaerbcsa PrP) y mioguau Komyerbess reHoM PRNP,
JIOKYC SIKOTO PO3TAIIIOBAHUU Y KOPOTKOMY meui xpomocomu 20, Ta B pe3yabTari
mospiBauHA MicTuTh 208 aMiHOKKCIOTHUX 3aJIUMIIKIB. ¥ HOpMaJbHil popMi, SKa
HasuBaeTbeA KaiTuaHOIO (PrPC), 1meii 6iJI0K € KOMIIOHEHTOM KJIITUHHAX MeMOpaH.
OcTaTouHO OT0 POJIb He 3’sCOBaHA, ajie BayKJIMBO, 1[0 HAWBUIIY KOHIIEHTPAIIiI0
BiH Mae B HepBOBUX KJiTmHax. Ilarosoriuna ¢gopma mpioHosoro 6inxa (PrPsC)
YTBOPIOETHCS BHACJIIJOK IIOCTTPAHCIAAIIMHUX IEePETBOPEHD i, AK IPaBUJIO, XapaK-
TepU3YEThCA IIePEeX0NOM a-cIipaseil 6inka B f-ckiaaguaTicTs (puc. 29). Ypakena
maToJIOTiuHOI0 (OPMOIO IIHOTO OiJKa AiJAHKA MO3KY Ma€ XapaKTepHY rybuacTty
CTPYKTYPY BHACJIIIOK pyiiHyBaHHA (puc. 30).

Puc. 29. Cxemu IpoCcTOPOBOI opraHisarii: Puc. 30. T'icTonoriunuii mpemapaT HEPBOBOL

a — HOpMAaJbHOTO 0iKa; TKAHWHU 37J0POBOI TBapUHMU (@) Ta ypaskeHol

0 — ipioHHOI (hopMuU npionamu (6). CTpiTKaMu M03HAYEHO CTPYK-
TypH, 110 (POPMYIOTH TUIOBY [AJISI XBOPOOU
ry04acTy CTpyKTypy.

Po3nigHaiiTe Ha pucyHKy a-criparni 6inka
Ta p-cknagyaTicThb.

JoBepiTb ab0 CNpOCTYNTE TBEPOKEHHS:
«MpioHn — 06’€KTU XNBOI NpUPOaN».

3MmopenioiiTe NnepeTBopeHHs Ginka B CrBOpITb Npe3eHTauito «MpioHOBI
NpPioHHY popMy (MOXHa BUKOPUCTOBYBATU 3axBOPIOBAHHA NOANHU>,
KONbOPOBI Py4KM, anfikawito TOLLO). BMKOPUCTOBYIOYN IHTEPHET-AXKEpPena.

[ng nowyky 0oAaTkoBoi iHdopmaLi
BUKOPUCTOBYMNTE IHTEPHET-AXepena.




IIpionn xapakTepus3yIOTLCA BUCOKOIO CTiMKiCTIO: HE TMHYTD IIiJ Yac KU’ ATiHHS,
MOXKYTh BUTPUMYBATH X0JI0% 10 —40°C, He BUABJIAIOTH UyTIUBiCTh K0 yiabTpadiose-
TOBOI'O BUITPOMiHIOBaHHA ToIr10. IlaTosoriuni (popmMu MaioTh Ty caMy aMiHOKMCJIOTHY
TOCJIiIOBHICTD, 1110 ¥ HOPMAaJIbHI OiJIKM, a TOMY OpraHisM He IPOAYKYE IIPOTH HLOTO
aHTUTLIA Ta He aTakye ix Jimdporuramu. Hapasi BUeHMMU BUBUEHO KiJgbKa ILIAXiB
TOIIUPEHHS MIPiOHOBUX 3aXBOPIOBaHb. IIpioHN MOXKYTH IIepenaBaTucd Big iHPiKO-
BaHOI TBapWHU a00 JoauHu. [IpOHMKa0OUYM B OpTaHi3M, BOHU IPOBOKYIOTH IIEPETBO-
PEeHHS HOpMaJbHUX IIPiOHIB Y HATOJIOTIUHI, TUM caMUM 30iIbIIYIOUHM CBOIO KiJILKiCTh.
BunnkHeHHA IPiOHOBUX 3aXBOPIOBAHb ¥ TAKUH CIIOCi0 3yMOBJIeHE BXKUBAHHAM Y 13Ky
M’sica ab0 MOJIOKA 3apaykeHol TBapUHM, BUKOPUCTAHHAM iH(piKoBaHOro 6iooriuaoro
Marepiainy (mIpemapariB KpoBi, TOPMOHAJBHUX IIpellapaTiB, TPAHCILIAHTIB, HAIIPU-
KJIaJ, POTiBKU, TBEPA0I MO3KOBOI 000JIOHKY TOII0). 3aXBOPIOBAHHS MOYKE TAKOMK PO3-
BHBATHCS BHACJIJOK reHHOI MyTaIlii a00 CIIOHTAHHOI0 BUHMKHEHHS IIaTOJIOTiUHOTO
6inka. OTike, IPiOHOBI 3aXBOPIOBAHHS MOMKYTh MATH AK CIIAAKOBUH, TaK i iH(eKIIii-
HUH XapakTep. ¥ JIOAUHU ONMCAaHI TaKi IPioHOBI 3aXBOPIOBaHHS, IK I'yOUuacTa eHIle-
dastonaris, xsopoda KpoiiTiideabara-dxoba, Kypy, cuaapoM AJibepca TOIIo.

Bipoinu. Hassa «Bipoin» 6y.sa sanpomnonosana B 1971 p. Teogopom [inepom.
Bipoinu — mafiMeHIITi 31aTHi 70 PO3MHOMKEHHA YaCTUHKY, K1 BimoMi y mpupoxi. Big
BipyciB Bipoigu BigpisHAOTHCS IEeBHUMHU O3HAaKaMM: BiICyTHs 0iJTKOBa 000JIOHKA,
CKJIAAIOThCA JIUIIE 3 KOPOTKOI (246—467 HyKJI€OTUIiB) OMHOJAHIIOIOBOI KiJbIle-
Boi moJstekysu PHK. Moaexyau PHK Bipoiznis He KoayioTh BiracHux 0inkis. Hapa-
3i BusiBieHo 6,im3bK0 10 pisHOBUAIB BipoifiB, AKi BiAPisHAIOTHCA 3a CTPYKTYPOIO,
xXasdiHaMM, SKUX BOHU BPaskaloTh, CUMITOMaMu XBopob6. Hapasi Bigkputi muire
Bipoigm, siKi BpaskaroTh pocJauHHI opraniamu (puc. 31). @yHKI[iOHYBaHHSA ITUX He-
KJITHHHUX (DOPM JKUTTS OCTAaTOUHO He 3’ sicoBaHe, TOMY, MOJKJIUBO, HOBi BiIKpUTTS
YeKalTh caMe Ha Bac.

Puc. 31. 3axBopioBaHHSA, CIIPUUMHEHE Bipoizom

CuUMOTOMHU 3aXBOPIOBAHHS, CIPUYMHEHI Bi-
poizmoM BepeTeHOmOAiOHOCTI OyIHL0 KapTOILTi.

MMigrotynTe NOBIAOMIIEHHA NPO 3aXBOPIOBAHHSA, CNPUYMHEHI Bipoigamu.

CdopmynioliTe 03HA4YEHHS TEPMIHIB MPIOH, BipoiA.

Onuwite ocobnmneocTi 6yaoBu Ta GYHKLIOHYBaHHS MPIOHIB.

[MOSICHITL 3HAYEHHS MPIOHIB Y XUTTi NIOOVNHU.

Onuwite 0co6aMBOCTI ByA0BU BipOiaiB.

Yy MOXHa BigHECTW NPIoOHM Ta BipOian A0 XMBOrO?

OO6rpyHTYNTE HEOOXIAHICTb NOAANLLUMX AOCNIAKEHD HEKNITUHHUX POPM XUTTS.

oahwh=



[MpaBo Ha NowWMpPeHHs enekTPoHHOI Bepcii MmatoTb MOH Ykpaitn ta IM30
§ 8. MpokapioTn — HaMAaBHilWi opraHiaMuM Ha

nJjiaHeTi

Lo Take knitnHa?
ki cknaagosi KNITUHN?
SIKi rpynv opraHiamiB BUOKPEMJIIOIOTL 3@ 0COBIMBOCTSMY OY40BY KITITUHN?

Ha mouarky apxeiichbKOl epu BiKe iCHYBaJIO JKUTTHA, PO M0 CBiTUNTH HAaCAMIIE-
pen CKJal TipChbKUX MOPiJ, AKi MatOTh BiK mpubansHo 3 Mapx pokiB. Boru micTaTs
BEJIUKY KiJIbKiCTh rpadiTy 3 PEIITOK OPTaHIUHUX CHOJIYK, AK1 BXOAUIN IO CKJIATY
opraHismiB — npokapiomie. o Haloro yacy 6arato IpokapioTis foKuI0, He 3Mi-
HIOIOYNCH.

e CepemoBuiie icHyBaHHSA Ta piBeHb opraHizaii. Huri nporkapiornuni
8% opraHisMu HACeJSIOTh yCi cepe/jOBHUINA iCHYBaHHA HA ILJIaHETi, HaBiTh i3 qysKe
excTpeManbHUMY yMoBaMu (puc. 32). KinbKicTh 6axTepiit B 1 T I'PYHTY MOXKe

IOCATaTU COTeHb MiJILIOHIB i HABITH KiJIBKOX MiJIbapaiB, a 1 MJI BOoOU MicTUTH

Big 5 mo 100 Tuc. 6axkTepianbHUX KJIiTuH. Bararo BumiB 6akTepiil ;KuBe B iH-
mux opranismax. Ile rpymna oqHOKJITUHHUX i KOJIOHIAJILHUX OPraHi3MiB.

IIpokapioTn — Ie MiKpPOCKOIIiUHiI KJIITMHHI OoOpraHiaMu, sKi He MaOTh
chopmoBaHOTO AAPA Ta MeMOpaHHUX opraHes. [lo HUX HaleXaTh apxei Ta Oak-
mepii.

CepenHi po3mipu 1ux icror cranoBaATs Bix 0,1 7o 10 MKM, IIpoTe € cBO1 «TiraH-
TH» — CHiPOXeTH MOKYTH MaTh HOBKUHY 500 MKM i OyTH BUAUMUMU HEO030POEHUM
okKoM (puc. 33).

HajimeHIIMMY BiIbHOKUBYUNME O0aKkTepiaMu € mikomaasmu (aumre 0,12-0,15
MKM), K1 MpuOJIM3HO OTHAKOBI 32 po3MipoM 3 HalbiIsIIIUMU Bipycamu.

Puc. 32. Apxebakrepis Sulfolobus Puc. 33. Bakrepis Thiomargarita namibiensis

ITe Haiibisnpa 3 BigKpuTux 6aKTEpiii,
AKa B miametpi mae 0,75 mm.

Ile ekcTpeModinpHUMN opranism,
110 MEITKAaE y TapAYnX JKepesax is
BHUCOKOIO KUCJIOTHICTIO Ta yMicTOM
cunoayk Cyapdypy.

[eski B4eHi BBaXatoTb, LLO KOMOHialbHi GOPMM NPOKapIioTiB MOXHA BBaXaTu HUTYACTUMK
=9y OGaraTokNiTMHHUMUK opraHiamamn. OBrpyHTYIATE BNACHY NO3ULIO0 3 LibOro NUTAHHS, OnpaLo-
BaBLUM MOro 3a JONMOMOrO IHTEPHET-AXepen.

33



HpiOHuiT posMip Ba'KJIMBUI [IJisi IPOKApPioTiB, TOMY IO IMPUIIBUIIIYE TPAH-
CIOPTYBaHHS MOKMUBHUX PEUOBUH i BUAIJIEHHA ITPOAYKTIB 00MiHy Uepes ITOBEPXHIO
raituau. IIpokapioTu Big3HauaThCAa IPOCTOTOO (hOPMIH, i BCIO iX pisHOMAaHITHICTD
3a I[i€I0 03HAKOI0 MOJKHA 3BECTH [0 NEKiJbKOX I'PyIl: KYJACTi, HaJUYKOIONiIOHI,
3BuBHCTi i HUTUacTi. Kynacmi npokapiomu — KOKU — MOXKYTb PO3TAIlIOBYBAaTHU-
cA MOOAUHOKO (MiKPOKOKH), ITapaMu (IUIIJIOKOKH), JAHITIOMKKaMU (CTPEITOKOKN),
CKYIIUEeHHAM KJITUH y BUIJISAAI BUHOTpPaZHOTO rpoHa (cradisokoku). ITomixk na-
AuYKonodibHux npokapiomié 4yacTo BUPisHAIOTH Oanuuan i kiocTpuaii, a momix
36ueucmux — BiOpioHu (y BUTJIALL KOMU), ciipuiau (y BUTJIAAi cuoipasti y 2—3 o0ep-
1) i crripoxeru (y BUTJIALI cripaJii Oisbime Hisk y 3 00epTu).

Bynosa wmituau. IIpokapioTuuHi KIITUHM CKIaJalOTLCA 3 IOBEPXHEBOTO
amapary, IUTOIIJIa3Mu Ta HyKJaeoiny (puc. 34). OxgHieio 3 o0CHOBHUX BiAMiHHOCTEH
KJIITHHY IPOKAaPioTiB BiJ KIITUHY eyKapioTiB € BiiCyTHiICTD AxepHOl MeMOpaHM:
OHEK 6akTepiit MmicTuThCA B HYKA€0T0i — 0cOOIUBiH 30HI UTONIA3MY KIITHHU.
30BHI KJiTHHU poa3TallloBaHa KJiTHHHA CTiHKa, AKa 3abes3lmeuye ii CTPYKTYPHY
mimicHicTh i 3axucT. Y 6araThbox IPOKapioTiB KIAiTHHHA CTiHKAa 330BHI oTOUeHA
I1apoM CJIM30BOI PeYyOBUHU, AKUU JicTaB Has3By kKancyau. BoHa 3axuinae Kii-
TUHU BiJ BUCUXaHHS, MEXaHIUYHUX YIIKOIKEHb, IePEeNIKOIKAE TPOHNKHEHHIO
BipyciB, 3abe3meuye 3B 30K MiK CyCigHIMU KJIiTmHaMU B KOJIOHisAX ToIo. o
CTPYKTYP IIOBEPXHEBOTO allapaTy IPOKapioTHUYHOI KJITUHHM TaKOK HaJeXKaTb
BopcmHKHY (mini) i mxryruru. Bopcurnku — Iie HeBeJIUKi IOPOKHUCTI BUPOCTH
KJIiTHHU, AKi 3a0e3neuyioTh il IPUKPIIJIeHHs 10 PisHUX opraHismis i cydcTpa-
Ty. Ha moBepxHi Tisa 6araTbox NpokapioTis € dsczymukru — opraHesn pyxy, aki
3a0e31IeuyTh IepecyBaHHs KJIITUH Y IIPOCTOPi.

0O60B’A3KOBUM KOMIIOHEHTOM IIOBEPXHEBOIO alapaTy IPOKapioOTHUYHOI KJIi-
TUHU € NAA3MAMULHA MeMOPAHA.

Puc. 34. Cxema 6ymoBU IPOKaPioTUYHOI KIITUHY Ha IPUKJIaai 6aKTepii

KniTuHHa cTiHka Pubocomm LimTonnasma
Kancyna

[MnasmaTmnyHa
MeMbpaHa

JKryTuk

@4 MosicHiTb 0COGAMBOCTI OynoBu 6AKTEPINBLHOI KNITUHK.
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3a xiMiuHuUM cKJIagoM MeMOpaHa € 6iIK0BO-JIimigHO0. ¥ MeMOpaHax 6araTrbox
IpoKapioTiB BuaBIeHO cuenudiuHi gimigu, AKuX HeMae B MeMOpaHax eykapio-
TiB. YcepeauHi KIITUHU AeAKUX IIPOKapioTiB (opMyIOThCSI BHYTPIIMHBOKJIITHH-
Hi BUIl’suyBaHHA MeMOpaHU 3 YIOPAAKOBAHUM pO3TAIITyBAaHHAM (DEPMEHTIB i
(POTOCUHTE3YBAJBHUX IIIirMEHTIB. ¥ MUTOIJIAa3Mi IPOKAPIOTUUYHUX KJIITHUH € TaKi
CTPYKTYPHIi eJIeMeHTH, K pubOCOMHU, ITUTOCKEJEeT, ILJIadMiiu, BKJIOUeHHA. Pubo-
comu — 1ie HeMeMOpaHHI oprasejn, ski 3a0e3nedyyoTh CHHTE3 0iIKiB. 3a CTPYK-
TYpPOIo pubOCOMU IIPOKAPioTiB i eykapioTis moai6Hi, oqHaK pubOCOME IIPOKAPiOTiB
MaoTh MeHIIi po3dmipu. IJumockenem Bukouye 6arato QyHKILii, 31e6isbIIoro
BigmoBizmarooum 3a (popMy KJIITHHU Ta 3a BHYTPINTHbOKJIITHHHE TPAHCIIOPTYBaAHHS.
Y kiaiTuHax 6araTboxX NPOKAaPioTiB mOpAL 3 HYKJIEOIZOM MiCTATHCSA II03aXPOMO-
comHi KinmbieBi moaexyau JHK, mo gicranu HasBy naa3mid. 3 iX JOIOMOTrOI0
GakTepianbHi KJIiTHHE 34aTHI OOMiHIOBATHCSA NesIKMMU reHaMU, 1[0 Ma€ BayKJI1Be
3HAUeHHs B 3a0e3IleueHHi IXHBOI IPUCTOCOBAHOCTI 10 YMOB iCHYBaHHS.

JRurremiganpHicTh. [1a NIpoKapioTiB xapaKTepHa PisHOMAaHITHIiCTL y THIAax
i crmocobax xuBseHHsA. IlepeBakHa GinbInicTh MpokapioTiB € zemepompogamu,
AK1 JKUBJIATHCSA OPTraHIYHNMU CIIOJIYKaMU BiIMepJINX PeIITOK (canpompogu), :Ku-
BUX opraHismis (napasumu) abo 3aBaaKuU clriBicHyBaHHIO (cumbiompogu). Ilomix
aémompo@Hrux IPoKapioris € pomocunmemuru (puc. 35), AKi BUKOPUCTOBYIOTH
eHepriio CBiTJIa AJA CUHTe3y OPraHiYHUX PEeUYOBUH, i XemocuHmemuxku, J:Kepeiom
eHeprii A4 AKUX € peakilii OKUCHEHHS HeOPTaHiuHUX CIOJYK (puc. 36).

3a TUIIOM JUXaHHSA IIPOKapioTn NmoAinAoTh Ha aepobiB Ta anaepobiB. Aepobu
— Ile OpraHi3Mu, AKi AJA TUXaHHA BUKOPUCTOBYIOTHh MOJIEKYJIAPHUYN KNCEHb aTMOC-
(depu, a opramisamu, AKi MOKYTb KUTHU 6e3 TOCTYIy aTM0oc(epPHOr0 KUCHIO, € AHa-
epo6amu. IIpokapioTy 3maTHi 0 moB3aIbHOTO 200 IJIABAJIBLHOTO PyXy. Bigmosins
Ha IMOJAPa3HEeHHSA B HUX BUABJAECTHCA Y BUTISAAL MAKCUCI68 — PYXiB Y HAIIPAMKY Bif

Puc. 35. Mikpogororpagisa mianobakrepii Puc. 36. Kopiab 6060B0i pociuaYu 3 6yIp00uKamu,
Hoctor AKi yTBOpeHi asoTdikcyBaibHUMU OaKTepisMu —
XEeMOCUHTETUKAMU

AsordixkcyBasbHi 60aKTepii 3gaTHI 3acBOoOBATH

Vuacnizor (orocuHTesy miaHoGaxTepiii 0Oe3mocepeqHBO 3 aTMochepud MOJEeKYIAPHU
BUIIISAETHCA MOJEKYJIIPHUHA KUCEHbD. a30T, AKUYM HAaAXOAUTh B EKOCUCTEMY B JOCTYII-
Hill 115 3aCBOEHHSA pocauHaMu popmi.

M [10ACHITE 3Ha4YeHHs POTOCKMHTESY Jo cknagy AKux opraHidyHux MoJsiekyn BXO-

LiaHOGaKTepil Ons BUHMKHEHHS Ta onTb Hitporen?

ICHYBaHHS XXNTTS HA NiaHETI. 3ragante posib LMX PEYOBUH Y XUTTELIANb-
HOCTI OpraHismis.




nmoapasHuKa abo 10 HbOr0, HaIpUKJIal, XeMOTaKCcuc, (P0TOTAaKCHUC TOIIIO.

Harttuacrimnie mpokapioTu po3MHOMKYIOTHCS HECTAaTEeBUM MOMIiJIOM KJIITHMHM Ha-
BITiJI (OiHApHUI TOAiJ) 400 3K MHOYKMHHUM IToaioM (1ianobaxTepii) (puc. 37). [lum
opraHiamMaMm BJIACTUBHUU BUCOKUU TEeMII POBMHOKEHHA. 3a CIPUATINBUX YMOB Uac,
YIIPOAOBIK SIKOTO BifIOYBAETHCS MOMIJ KJIITUHU, OJis 0araTboX BUIIB KOJUBAETHCS
B Mexkax Bim 15 mo 30 xBuamH. Y IPOKAapioTiB BifCyTHE cTaTeBe PO3MHOMKEHHS,
IPOTe iCHYye cTaTeBUI IIPOIeC, AKUI IoJaArae B OOMiHi MisK pisHMMU opraHisMamu
reHeTUYHOIO iH(popMariiero. Ile BindbyBaeThea 1mig yac mpoiiecy, 1110 Ha3UBaIOTh OaAK-
mepianvroio Kon’tozayiero — oominy mginaaxkavu JHK (mrasmigamm) uepes nuro-
IJIa3MaTUYHI MiCTOUKM MiK KJIiTHHaAMU.

Hecnpuarausi yMoBU IPOKAPioTH ITepeXUBAIOThH 32 JJOIIOMOTOIO CROp — KJIiTHH
3 MOHMKEeHUM MeTaboJ/i3MOM, OTOUEHUX 0araToIIapoBOi0 000JOHKOI, CTIHKUX 0
BILIVBiB, HUIiBHUX JJId 3BUYaNHUX KJIiTUH (puc. 38). CHOPOyTBOPEHHA CIAYTYE IK
IJIs TIepesKMBaHHSA HEeCIIPUATINBUX YMOB, Tak i I posceseHHs 0axTepiii. Cmopu
MOXKYTh BUTPUMYBATU BUCOKI PiBHI yiIbTpa@ioieToBOro BUIPOMiHIOBAHHSA, TaMMa-
BUIIPOMiHIOBaHHS, Ae3iH@ikyounx 3acobiB, HArpiBaHHsd, TUCKY i BUCYIIIYBAHHSI, a
B JeAKUX BUIMAIKAX — MOMKYTb BUKMBATH HABITH Y KOCMiYHOMY IIPOCTOPi.

HesBaskarouu Ha BiZHOCHY IIPOCTOTY OYIOBM, IIPOKAPIOTHYHI MiKpoopraxismmn
€ CKJIQAHUMU CaMOPEeryJIIOBAJIbHUMU CUCTEMaMM. 3aJIe;KHO BiJl yMOB iCHyBaHHS, y
HUX MOYKYTh aKTuUBYyBaTucA (a00 K HaBIAKU raJbMyBaTUCs) Ti UM iHIIII reHU. Y Ha-
CJIIOK ITHOTO IXHi KJIiTHHY 3JaTHI CMHTe3yBaTu (hepPMEeHTHU, IKi IIepeTBOPIOIOTH CIIO-
JYKY HaBKOJIMIIIHBOT'O CEePeNOBUINA, M ¥ TAKUH CIIOCiO amanTyBaTHICa OO0 HOro 3MiH.
Taxka aganTHUBHICTD, Pi3HOMAaHITHI CIIOCOOM »KUBJIEHHS, IIBUAKI PO3MHOMKEHHS Ta
picT, 31aTHICTD IIepeKUBATH HECIIPUATINBI YMOBHU Y BUTJISIAL CIIOP, BUCOKUH CTYHiHb
TeHeTUYHOI MiHJIMBOCTi 3yMOBJIIOIOTE 30eperKeHHs Ta iCHYBAaHHA IIPOKAPioTiB y Hpu-
poxi. Tomy 11i HafiMeHIITi opraHisMu HACeJIAI0Th YCIO ILJIaHeTYy.

Puc. 37. Cxema podMHOKeHHsA (6iHapHUI Puc. 38. Cnopu 6axrepiit
O KJIITUHN)

Crnopu Geobacillus
stearothermophilus,
YTBOPEHi BHACIIOK
IIii BUCOKUX
TEMIIEPATYPH i TUCKY,
MO’KHa 6aunTH

MIITHY 000JIOHKY Ta
BHYTPIITIHIi# BMiCT
cIiop.

&>

OnuLWIiTb PO3MHOXEHHS 6akTepii, BAKOPUCTOBYIOUM CXEMY.

1. [aiiTe 03HAYEHHS MOHATTS 1POKapIoTH.

2. OnuwiTe ocob6nmBocTi 6yn0BU NPOKAPIOTUYHUX OPraHi3MiIB.
3. Cxapaktepusyinte NpoLEeCU XUTTELIANBHOCTI NPOKapioTiB.

4. TOACHITb CTPATErIiI0 BUXMBAHHSA NPOKAPIOTUYHMX OPraHi3MiB.
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§ 9. PisHOMAaHiTHiCTb NPOKapioTUYHMX
OpraHismis

| Ski 0co6MBOCTI OpraHidawii MpokapioTUYHOI KIITUHN?
¥ Ska 6yaosa 6ionoriaHUX MemopaH?
LL]o Take bioTexHo0ris?

“

Mu osHafioMuIrcA i3 3araJbHIMEI 0COOINBOCTAMIM OYI0BU Ta (DYHKIIIOHYBAHHS
TpoOKapioTMUHMX opraHismis. [ocaiyKeHHA WX OPraHi3MiB Ha MOJEKYJIAPHOMY
PiBHI IpMBeEIO 1O HAYKOBUX BiIKPUTTIB, AKi CTAJU MiATIPYHTAM /IS TOAITY TPOKA-
pioriB Ha nBi rpynu: Bakxmepii (EyoaxTepii) Ta Apxel (ApxebakTepii).

Bakrepii (Ey0akTepil). Bakrepii 2kuByTb y I'DyHTI, BOJi, IOBITPi, B iHIITUX Op-
ramismax. Oco0aMBOCTI opraHisarlii 3ymMoBJ/ieHi iXHIM TTPUCTOCYBAaHHAM O YMOB, Y
AKUX 1HII opraHisMu icHyBaTu He MOMKYTh. [0 CKJIaLy KIITUHHOI CTiHKYU OaKTepiit
BXOJUTH MypeiH, AKUI BiJHOCHO ITIOPUCTUH i HE TPOTHUi€ TPOHUKHEHHIO MAJIUX MO-
aexyJ. [Tomixk 6axTepiit € Buan, y AKMX KJIITHHHA CTIHKA MiCTUTD Ay’Ke TOBCTUIA II1ap
mypeiny. KiiTraHEA cTiHKA iHITNX BUAIB MiCTUTH TOHKUU IIap MypeiHy, TOMy BOHU
MAaloTh IPYTY, TAK 3BaHY 30BHIIIIHIO MEMOPaHY, 110 PO3TAIIIOBAHA 30BHI Bi KIiTHHHOI
CTiHKM. ¥ IIUTOILIA3Mi PiBHUX BUIIB MiCTATHCA BKJIIOUEHHS, IKi QYHKI[IOHYIOTh IK
cTpyKTypu. [lo HUX HajexaTh XJ0pocomu 3 6aKkTepioxaopodisamu B 3eleHUX OaKTe-
piii, Gpikobimicomu 3 mirmeHTaMu B IiaHOOAKTEpili, MATrHITOCOMU B MarHeTOTAKCUY-
HUX OaKTepiii A1 OpieHTYBaHHA B3J0OBIK JIiHifl MATrHITHOTO MOJIA 3eMJTi.

3a criocoboM KUBJIeHHA 6aKkTepii moxinaioTs Ha Aekinbka rpyn. Ilapasumuuni
O6axmepii }KUBJIATHCA 32 PAaXYHOK JKUBUX OPTaHi3MiB i MOKYTb CIPUYMHIOBATH 3a-
XBOPIOBaHHSA. ¥ JIOAWHU TAKUMU 3aXBOPIOBAHHAMU € YyMa, TU(, TYOePKYIb03, Me-
HiHTiT, aHuTiHa, 60TYyIi3M, ra3oBa raurpesa (puc. 39).
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Puc. 39. PisHomMaHiTHiICTh TapasUTUUHUX OaKTePiit
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XonepHuii Bi6piox YymHa najmyra BosoTucTuii cTadioKoK

Vibrio cholerae Yersinia pestis Staphylococcus aureus

30y IHUK BUPA3KOBOI 30yIHUK TyOEePKYJIHO3Y 30yaHUK GOTyIIiZMy

XBOPOOU IILITYHKY Mycobacterium tuberculosis Clostridium botulinum
Helicobacter pylori

@ MpoaHanizynte iHbopMaLilo 3 iIHTEPHET-OXEPEN WOO0 LWASXIB 3apaXeHHs, CUMMATOMIB i
BMJIMBY Ha OpraHiamM 306paxeHunx 6akTepin.

g b9 CKnagiTh MOXIMBUI NNIAH 3aX0AiB NONEPEKEHHA BaKTepiaNbHIX 3aXBOPIOBAHb.



Canpompogu XUBIATHCA OPTaHIYHMMMN peIITKAMU BifMepJMX DOCIUH i
TBapUH, XapYOBUMU NPOAYKTaAMHU JIOAUHHU TOI[O0. BOHU CIPUUYUHIOIOTH THUTTS
abo OpoJiHHA OopraHiuHUX peuoBUH. AgmompodHri 6axmepii — e 6axTepii, 110
MOKYTh CUHTEe3yBaTH OPTaHiUHiI pevyoBMHU 3 HEOPTraHIiUHUX y peayabTaTi (¢o-
TocuHTe3y (hoToTpodHi, abo hoTocuHTETUKM) a60 XeMocHHTEe3Y (XeMOoTpodHi,
abo xemocuHTeTuku). [lomik gpomompogie ocobimBe Micue mocimaroTs 1mia-
HoOaKTepii, mpo AKi BiKe Himaoca. Ha iXHiX moogmHOKMX THJIaKoigax, AKi €
BOMHAHHAM IJIa3MaTUYHOI MeMOpaHU, BimOyBaeThcs Ipollec (DOTOCUHTE3Y 3
BUAIJIEHHAM KWCHIO, YMM BOHHM TOAiOHI A0 pocamH. POTOCMHTE3YBAJIbHUMU
nirmesTamMu € XJopodinu i pikobiginm. OcobauBicTio GOTOCUHTESY 3€JeHUX i
NypOnypHUX cipkobakTepiii € Te, 110 BiH BigOyBaeThes 3a yuacTio 0aKTepioxJio-
podisiB B aHaepoOHUX yMOBax, KOJU KHUCEHDb He BUJiIAEeThCA. Xemompodri
6axmepii — cipkobakTepil, 3asizobarTepii, HiTpudikyBasbHi 6axkTepii, BUKO-
PUCTOBYIOTH AJIs CUHTE3y eHepriio xiMmiunux peakiiiit (puc. 40). ITomixk 6axTe-
pilt TpanasOThECA AK aepobHi, TaK i amaepoOHi BuaM.

Bararo 6axTepiii (cripuau, xoJaepHUii BiOpioH) 34aTHO A0 CAMOCTiMHOTO PYyXy
3a JOIIOMOTOIO0 JKI'YTHKIiB — Taki opraHismu 0yayThb naasanvrhumu. IToé3anvhi
b6akTepii — miamobakTepii, cipkobaKTepii — MOMKYTEL IIepecyBaTHCsS TBEPAUM CYO-
CTPATOM 3a JOIIOMOI'0I0 0iTKOBUX (iOPMII, AKiI MiCcTATHCS B KJIITHHHiN 000JIOHIII.

Apxei (ApxebarTepii). Crnouarky ix Oy/j0 BHUABIEHO B €KCTPEMAIbHUX
cepemoBUINAX, ajie MOTiM OyJio 3HaAlieHO B ycix Tumax ekocucreM. lledaki 3 HUX
JKUBYTH 3a JysKe BUCOKHX TeMIepaTryp, dacTo sumux Hixk 100 °C, manpukiaz Ti,
KOTpUX 3HAMIILIN B reisepax (tremmeparypa +45 ... +113 °C), iHmux 3HalifieHo B
IysKe XOJOIHUX cepemoBuinax (puc. 41). Apxei MOKYyTb iCHyBaTH B HaJI3BUYANWHO
COJIOHUX BOJIaX, 30KpeMa 0araTo 3 HuX sKuBe B MepTBoMy MOpi Ta Ha HiBAHI 3aTOKM’
Cau-®paHINCKO, HAAIOUN Il ICKPABUX KOJBOPIiB: BiJ 4epBOHOIO 0 3€JIEHOTO.

Puc. 40. XemocuHTe3yBaJIbHi 6aKTepil Puc. 41 Apxes Pyrolobus fumarii

3asizobaxTepii

JKuByTs mobsim3y migBogHUX TrigpoTepMab-
3asizobaxTepii HaLAIOTH BOJI XapaKTepHOTO  HUX mKepen 3a Temmneparypu 106 °C ta pH
ip?KaBOTO KOJIBOPY. 5,5. IHK mux mikpoopranismiB crabinbHa

3a PaXyHOK BEJIMKOTO BiZICOTKA HYKJIEOTUJ-

HUX Iap I'yaHiH-IIUTO3WH, a KJIiTUHA He PYyH-

ﬁ i KOpMCHI -~ Konanuhm YTBOpM“!AVCﬂ HY€TbCSI BHACJIIZOK ocobJyimBocTeil OymoBuU
BHACNIOOK XUTTERIANBbHOCTI 6aKTepin? MeMOpaH
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Hapagsi Bigkpuri apxei, AKi ;KUBYTH y BOJi, I'PYHTi, 6araTo rerepoTpoPHUIX Me-
TaHOYTBOPIOBAJIbHUX apXeil 3HaAlleHO B TPAaBHUX TpaKTaX TBapWH, HAIIPUKJIAI,
JKYWUHUX TBapWH, TePMiTiB Ta Jjoguuu (puc. 42), IpoTe He BijoMi IIpeacTaBHUKUI
i€l rpynu, AKi BUKJINKAIN 0 3aXBOPIOBAHHA. 3a3BUUYall BOHU € OCHOBOIO (PYHKILi-
OHYBAHHSA eKCTPEMAJILHUX €KOCHUCTEeM, TOMY III0 3a CIIOCOO0M KUBJIEHHS IIOMiK ap-
Xel ImepeBasKaloTh XeMOCUHTETUKH (puc. 43).

Apxel BBa)KaOThCSI HANJABHININMY 3 IPOKAPIOTUYHNX OPTraHi3MiB i 4acTKOBO
MOENHYIOTh O3HAKM OaKTepiii Ta eyKapioTiB, 1[0 OyJIO BUSBJIEHO JHUIIlE BHACIIZOK
OioxiMiUuHMX, MOJIEKYJISIPHUX Ta TeHEeTUYHUX JOCIiI:KeHb. Po3Mmipu KiiTul apxeii
TUIOBI [JIs1 O1JIBIIIOCTI BiJOMUX MPOKaPioTiB, iX cepeqHil fiaMeTp CTAHOBUTE OJIN3h-
kKo 1 mxM. PopMa KJIiTHH apxei pisHoOMaHiTHA, K Y 0aKTepiii, Xxoua TPAIISIOTHCS
TPUKYTHI, IPAMOKYTHI Ta KBaJgpaTHi Buau. SIK y BCix IIpoxkapioTiB, y HUX HeMae
Aapa Ta MeMOpaHHUX opraueii. BygoBa miaasMaTuYHOl MeMOpaHu BigpisHsae apxeit
BiJ iHIIKX I'PyII opradismis, y mepIry uepry uepes 0Co0JIMBOCTI JiMiJHOTO CKIALY.
Ha sigminy Big TumoBux mJis1 6axkTepiit Ta eykapioris pocdoainigis, yrBopenux 3a
IOIIOMOI'0IO eCTEPHUX 3B’ sI8KiB, Jimigm apxeit yrBopeHi erepHuM 38’ a3xoM. OcraH-
Hi#l € 6iygbIn XiMiuHO CTIKMM, a TOMY BBa)KaloOTh, IO IIsI OCOOJMBICTL OB’ A3aHa
i3 mpucTOCYBaHHAM TaKMX OPTaHi3MiB 40 eKcTpeMaabHUX YMOB icHyBaHHA. Ilomi-
6HO 10 6aKTepiil, BOHM MaIOTh KJIITUHHY CTiHKY, aJie il CKJIa10Bi MalOTh AeIo iHIImy
xiMiuHy cTPyKTypy. ['eHOM apxeii mpeacTaBlIeHU KiabiieBoo MojekyJsoio [THEK,
IpoTe Impollec peasnisallii remerTnurol ingopmarlii 6iabII MOAIOHMHA 10 eyKapioTHy-
HUi oprauismiB. 3okpema, [[HK moB’a3ana i3 ricromamMmu, reHu apxei MicTATH
imTpoHu, a mixg uac go3pisanuaa MPHK BigbyBaerbcs crmialicuHr. Y TOH e dac
VHiKaJBHOI0 0c00/IMBicTIO apxell € cTpyKTypa ixHix moaexya TPHE ta pPHEK.
Apxeil moraso KyJbTHUBYIOTLCS B J1a0OpaTOPHMUX yMOBax, TOMY OaraTo ix oco-
O6JIMBOCTEl 3aJIUIIAIOTHCSA HE BUBUEHUMH.

Puc. 42. TereporpodHi MeTaHO- Puc. 43. EKocucTeMa «UOPHUX KYPIIiB»
yTBOPIOBaJbHI apxei

«YopHi KypIi» —
rizporepMaJsbHi HKepesa
B puU(PTOBUX 30HAX
CBiTOBOTO OKeany,
TeMIlepaTypa BogUu AKUX
nonaz 300°C, HacuueHa
OTPYHHUMHU CIOJIYKAMU
CipKU Ta BaXKKUX MeTaJiB
3 KHCJIOTHicTIO 2,2—2,8 Ta
Iy>Ke BUCOKUM THCKOM.
OcHOBY Xap4oBOT0O
JIQHITIOTA CTAHOBJIATH
xemoTpopHi apxei.

Y 1977 poui amepukaHcbki Mikpobionorn Kapn Boys ta Ixxopax dokc, 3acTocoByo4n Me-
TOLW MONEKYISIPHOT FEHETUKMN, BUAINWAM apxei B OKpeMmy rpyny. Lle ctano nigrpyHTsam ans
ctBopeHHs K. Boysom (1990) knacudikauii opraHiamiB y Mexax TPpboX AOMEHIB: bakTepii,
Apxei i EykapioTun.

O3HanomTecs 3 Uieto knacudikaljieio, BAKOPUCTOBYIOUM iIHTEPHET-AKepena.
B1CNOBITb CYyAKEHHS WOA0 TaKoro Nornaay Ha knacudikalito opraHiamis.
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Biomoriuna poJs mpokapioTiB. ABroTpodHi opraHisMu € MpOAyleHTaMH,
YTBOPIOIOYU IEPBUHHY OpraHiuHy peuoBuHY. IIpoTe He 3aB:K a1 PoJib POTOTPOGHUX
IPOKAaPioTiB € IIO3UTHBHOIO, 30KpeMa iHTEeHCHUBHE PO3MHOKEHHS I[iaHoOaKTepiil
CIIPUYUHIOE «IIBiTiHHA» Boau. PidHOMaHITHA pPOJb reTepoTpoHUX TPOKAPiOTiB.
ITapasuTnyuHni opranisMu COpUYUHAIOTH 3aXBOPIOBAHHA JIIOAUHU, TBAPUH 1 POCJIUH.
CumObioTrYHI IPOKAapioTH CIiBiCHYIOTH i3 rpmbamMu, pocauHamMu umn TBapuHamu. Ca-
npoTpodHi IPOKapioT PyUHYIOTH MEPTBY OPraHiuHY PEeUYOBUHY, IIEPETBOPIOIOYN il
Ha HEOPTaHiuHi CIOJIYKHU, JOCTYIIHI AJd MOAAJILIIIOTO0 BUKOPUCTAHHA aBTOTpoaMu,
3aMHUKAaOUYN KOJIOO0Ir peuoBUH. S3HAUHA Pi3HOMAaHITHICTh XiMiUHHX peakIliii, gKi €
OCHOBOIO MeTab0JIisMy ITPOKapPioTiB, 3yMOBJIIOE BajKJIUBY POJIb iX y 6araTboxX KOJIO-
obirax. AsordikcyBasbHi Ta HiTpu(diKkyBaibHI 6aKTepil € HeoOXiTHUMU AJIA IIepe-
TBOPEHb HITPOTE€HOBMIiCHUX CHOJIYK, CipKoOaKTepii 6epyTh yuacTh y IIepeTBOPEHHI
cunoayk Cyabdypy, 3aaizobaxTepii OKMCHIOIOTEL (hepyMBMiCHI peuoOBMHU.

Buxopucranas mpokapioTiB Jr0anHO0. [IpoTarom Tucsad poKis canpoTpodHi
OaKTepii BUKOPHUCTOBYIOThCSA AJIsI BUPOOHUIITBA XapPUOBUX IIPOAYKTIB (puc. 44). AKTuU-
HOOakTepii poxy CrpemToMiliec HArOTh JIOAUHI OJM3bKO IIOJOBMHU BiIOMUX HAYILi
aHTHOioTMKiB. BakTepii TaK0K BUKOPUCTOBYIOTHCA B 6iosIoTiuHii 60poTh0i 3i MIKiz-
HUKaMH. 3JaTHICTh OaKTepili pyHHyBaTU Pi3sHOMAHITHI OpraHiyHi CIIOJTYKU BUKO-
PUCTOBYIOTH y Iepepo0Ili Bigxo/iB, 30upanHi podnuTol HapTH. JItonnHa HaBUMIACS
3a IHAMKATOPHUMU MiKpoopraHidaMamu, AKi MOXKYTh OKHUCHIOBATH MeTaH i IpoIaH,
IPOBOAUTHU IOMIYKW HA(TOBUX i rasdoBUX POMOBUII. 3aBAAKU 3JATHOCTI IIBUIKO
pocTHu, IMPOCTiii OyIOBI TeHOMY IIPOKAaPiOTH IITUPOKO BUKOPUCTOBYIOTHCA B T€HETU-
i Ta 6iorexHosorii. 3aBAAKY T'eHHill iH)KeHepii JII0JCTBO BUKOPUCTOBYE OaKTepii
IJIS OTPUMAHHSA iHCYJIiHY, (paKTOpPiB pocTy, aHTUTLI ToIimo. CTBopOlOUN MyTaIllii B
baxrepianpuit [[HK, yueHi Mo:kyTh BusHauaTu hyHKIlito reHiB. CydacHi BIiTKpUTTS
YMOKJIMBUJIY BUKOPUCTAHHS (pepMEHTIB apxeil y MOJIeKyJIAPHii 6ioJorii (puc. 45).

Puc. 44. MosouHokucJIi 6aKkTepii Ta XapuoBi mpo-

L Puc. 45. Apxei Ta mosekyasspHa 6iosorisa
IYKTH, Y BATOTOBJIEHHI AKX BOHU BUKOPUCTOBY-

IOTBCA

Tepmocrabinbua JHK-mosimepasa,
orpuMmana Bix Pyrococcus furiosus,
YMOKJIMBUJIA BUHAWIEHHS OJIiMepas-
HOI JIAaHITIOTOBOI peakIrii AK IPOCTOTO Ta
mBUAKOro Mmerony ammurigikarii JTHEK
(cTBOpeHHsA 6araTboX KOIIii).

1. [lainTe o3Ha4YeHHs NOHATbL 6akTepii, apxei.

MopiBHaNTE GakTepii Ta apxei.

3a aknumMu o3Hakamu apxei noaibHi 40 eykapioTUYHNX OpraHiamis?

O6rpyHTYinTE 6GiONOriYHY POSb NMPOKAPIOTUYHNX OPraHi3MiB.

Y aknx ranyssx niogmHa BUKOPUCTOBYE MPOKaPIOTMYHI opraHiamm?

[MOSAACHITb AYMKY BY4EHMX MPO TE, LLLO apxei € OKPEMOIO PYMO0 OPraHiamMiB Ha NiaaHeTi.

oarwb
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10. Cy4yacHi nornaan Ha cUCTemy
€yKapioTUYHMX opraHiamiB

KMy € 0O3HaKu XUBOro?
Sky 6y0BYy Mage rpokapioTu4Ha KaituHa?

g podyMiHHA CydYacHUX IOTJIAIB HA CUCTEMY €YKapiOTUYHUX OPTaHi3MiB €
peba 3ramaTi 0coOJIMBOCTI OpraHisarii eyKapioTUUHOI KJIiTUHHA.

‘% Bynosa eykapioTuuyHOl KJIITMHN. 3asBUuYail eyKapioTWUHi KJIITHHU
oin

BIITi 3a po3dMipaMu, HijK IPoKapioTHYHi — IX cepenHill fiaMeTp CTAHOBUTH
6ing 5—20 MKM, HaToMicTh y OaKTepiii Ta apxeit — 0,5—2 mxm. Cepen eyka-
pioTiB € OMHOKJIITHMHHI Ta 6araTOKJITUHHI OpraHidaMu — POCJIMHU, TBAPUHU Ta
rpubu, KJIITUHYA AKUX MaIOTh CILJIbHUY I1aH O0ymoBu (puc. 46).

EykapioTtu — 11e opraHisMu, KJIITUHA AKUX MiCTATHL c()OPMOBaHe AP0
Ta MeMOpaHHi OpraHeJin.

EykapioruuHa KJIiTuHa Mae TpU HEPO3PMBHO IIOB’ A3aHi CKJIAZOBi: nogepx-
Heéull anapam, yumonaa3my Ta A0po.

IToBepxHeBUIi ammapaT CKJIaZAETHCS 3 IIJIa3MaTUUYHOI MeMOpaHu, HagMeMO-
PaHHOrO Ta IMigMeMOpPaHHOT0 KOMILJIeKCciB. KaiTuHN MicTATL ogHOMEeMOpPaHHIL
(empomnasmMaTuyHa ciTKa, KoMmIiuiekc ['osbaski, BaKkyoJi, J1isocoMu, IIEPOK-
cucoMu) Ta ABoMeMOpaHHi (MiToxoHApii, miacTuam) opranenu. Pubocomu B
eyKapioris 6isbIri, Hisk prubocoOMU ITPOKAPiOTiB, TAK0OXK BiIpidHAETHCA Oy J0Ba
IKTYyTHUKiB. Barato KJIiTHH eyKapioTiB 3maTHO 10 (hbaro- Ta IiHOIIUTO3Y 3aBIA-
KM BiJICYTHOCTi KJIiTUHHOI CTiHKH.

Puc

. 46. EykapioTtuuni opraunismu

Awmeba mipoTeit HadHia Yaorpukc ITenimumiym

Po3ni3HaiTe rpynu, Ao Skux HanexaTtb 3006paxkeHi opraHiamm.
3a aKkMmu o3Hakamu BU Le 3pobunn?
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BinbIlia yvacTrHa TeHETUYHOIO MaTepialy MiCTUTBCA Y XPOMOCOMAaX, IO YTBO-
peni monekyaamu JJTHK Ta 6inmkamu (ricromamu). Tako:xk reHeTUYHUWI MaTepiall,
OKpiM Aapa, MiCTUTHCA B MiTOXOHAPiAX i TpeacTaBaeHni MmiToxouapianbHo0 [THE.
Mait:ke 115 BCiX POCaMH XapaKkTepHa HAABHICTD YV IeAKUX KJIITHHAX TeHEeTITYHOTO
Marepiajy He JIMIIE B SIpi Ta MiTOXOHIPiAX, a ¥ y maacTumax (30KpeMa B XJIOPO-
miaacrax). ['eHr eyKapioOTHYHUX OPraHidMiB MalOTh iHTPOHHO-eK30HHY OYI0BY.

Ha Bigminy Big mpokapioTiB, y eykapioTiB mepeBaskae cTaTeBe PO3MHOMKEH-
Hd, IKe 0B’ A3aHe 3 0OMiHOM reHeTHUYHOIO iH()opMaIliero MisK pisHUMU 0CO0M-
HaMM Ta 3A1MCHIOETHCA 3a AOIIOMOTOIO CIIeIiaIis0BaHUX CTATEBUX KJIITUH.

CyuacHi orJAaau Ha CUCTEMY €yYKapioTUHYHUX opraHizmis. ITomix ey-
KapioTMYHUX OPraHisdMiB 3a 0COGJIUBOCTAMU OYIOBU KJIITUHU Ta IPOIECAMU JKUT-
TEMiANTBHOCTI BUPIBHAIOTHCS POCJAWHHI, TBAPUHHI Ta rpubHi oprauismu (puc. 47).
OpuokaiTuHHI eykapioTmuHi opramismMm — migicui OiosoriuHi cucremMu, a TOMy
iX PO3TIANAIOTH K OKPeMYy rpyny. BoHU HepiAKo MOeTHYIOTh O3HAKU, BJIACTUBI
mpeAcTaBHUKAM PisHUX rpyl (npuzadaiime ocobarugocmi Egznenu 3enenor).

o meapurnux BifHOCATH 6araTOKJIITUHHI OpraHisaMu 3 reTepoTpoPHUM KIB-
JIEHHAM, KJIITHHU AKUX MalOTh IVIiKOKaJikc. PocauHru € opranisamamu, aBTOTPO(h-
HUMH 3a CIIOCOOOM KUBJIEHHA, KJIITUHU AKUX MiCTATH XJIOPOILJIACTH i KIITHHHY
CTiHKY, IO CKJIany AKOI BXOOUTH liesiosioda. I'pubu — reteporpodHi opranismu,
KJIITUHU Tijla AKUX HEe YTBOPIOIOTh TKAHWH, a KJIITHHHA CTiHKa MicTUTh XiTuH. B
eKOCHUCTeMaX POCJIUHY IIePeBaKHO BUCTYIIAIOTh IPOAYIIeHTaMU, TBAPUHU — KOHCY-
MeHTaMHu (pifIie peaylieHTaMn), a rpubu — peayiieHTaMu (pigiine KOHCYMeHTaMu).

o rpynu o0HOKAIMUHHUX eyKapioTiB HajJe)KaTh OPraHisMu, MOMiK AKUX € i
aBToTpodu (XJIaMimoMoHaa, XJIopesa), i rereporpodu (iudysopii, amedu). IcHyioTs
Oopradismu, CIoci6 »KUBJIEHHSA AKNX MOXKe 3MiHIOBATHCS 3aJIeXKHO BiJl yMOB icHyBaH-
HA — MiKcoTpo(u.

Puc. 47. BynoBa pocaunHOi (a), TBapuHHOi (6) Ta rpubHOI (8) KIiTUH

5 21 5 73 2 4

1 — KiiTuHHA CTiHKA; 4 — angpo;

2 —ImasMaTHUYHA 5 — MiTOXOHPII;
MeMOpaHa; 6 — XJIOpPOILIACT;

3 — IIUTOILIa3Ma; 7 — BaKyoJs.

BusaBiTb 03HaKM CXOXOCTi Ta BiAMIHHOCTI KNiTUH.
CdopmynioliTe Bignosiai Ha 3annUTaHHS:

1. Mpo o MOXe CBiAYUTN CXOXICTb KNITUH?

2. Ynm, Ha Bally AyMKY, 3yMOBJEHI BiAMIHHOCTI?

1. [ainte 03HaAYEeHHSA NOHATTH eyKkapIioTiB.
2. Onuuwite 6ya0BY eyKapioTUYHOI KNITUHN.
3. TMOSAICHITb Cy4acHi NOMSAM Ha CUCTEMY €YKapioTUYHUX OPraHi3MiB.
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§ 11. O4HOKNITMHHI eyKapioTH

2
-2
c

Iy Sxkumum € ocobanBoCTi 6yA0BM POCINHHOI, TBAPUHHOI TA rPUGHOI KIITUHIN?

3a cyyacHUMU YABJIEHHIMH OJHOKJIITHHHI eyKapioTu 00’eJHYIOTh V KiJlbKa pis-
HUX I'PYH, IKi MaloTh XapakTepHi BigminHocTi (puc. 48). IIpoTe € HU3Ka 03HAK, AKi €
CIILJIBHMMH B YCiX TAKMUX OPTraHi3MiB.

OcobmuBocTi 0y0BY KIiTHH. Opranismu miei rpynu MoKy Th 6yTH OZHO- a60
OararosamepHuMu. ¥ geakux 3 Hux (imdysopiii, popamimidep) HaABHI gapa OBOX
TUIIiB: — BereTaTUBHIi, 1110 PeryJa0I0Th IIpollecu 0OOMiHy peuY0BUH, i TeHepaTUBHi, 1110
3a0e3IeuyIoTh mepeJaBaHHA CIIaAKOBOI iH(popmalrii mig yac posmHoKeHHd. K i B
ycix eykapioTiB, y IIUTOILIa3Mi OZHOKJIITHHHUX €yKapioTiB MicTsaAThCA HeMeMOpaH-
Hi, I1BO- Ta ofHOMEMOpaHHI OpraHesn.

IToBepxHeBuUii amapat KJIiTHUH ITiel Irpynu opraHiamMiB Mmoske OyTu pisHuM. ¥ ge-
AKWX 30BHINTHINA Iap KJIITUHU IPeACTaBJIEHNN KJIITHHHOIO CTiHKOIO, 110 CKJala-
€ThCS TIePEBAKHO 3 ITEJII0JIO3U Ta MEKTUHY, AK YV POCJIUH. B iIHIMNX OZHOKJIITUHHIX
eyKapioTiB, AK i B rpubiB, 40 CKJIaAy KJIITUHHOI CTIHKM BXOAUTh XiTUH. € opramis-
MU, KJIiTHHA AKUX BKPUTA ILJIa3MAaTUUYHOIO MeMOpPaHOoIo 3 TJIIKOKaJIiKCcoOM. ¥ I[bOMY
BUIIAAKY MOJKJIBE YTBOPEHHSA IIceBHomomiii (amebu). A B iH(py30piii, HaIpuUKIaI,
KJiTMHA Ma€ MOCTiiHYy (opMy B3aBAAKKM HAABHOCTI IMiJIBHOTO IIiIMeMOpPaHHOTO
Iapy MUTOIJIA3MU — MEJIiKYJIN.

Oco0muBOCTI TIPOIECIB KUTTEMIATBHOCTI. 3a THUIIOM >XUBJICHHA OIHO-
KJITUHHI eyKapioTu moaijnATh Ha aBTOTpodu, rereporpodu it mikcorpodu. I'e-
mepompo@Hi OPTaHisMU MOXKYTH IOTJIMHATH 13Ky 3a JOIIOMOTOIO IIiHOIIUTO3Y ab0
daromurosy. Hanpukaan, indgysopii € xmxakamu, AKi IM0JH0IOTHL Ha 3100u4. Pe-
3ePBHOIO PEUYOBUHOIO B reTepoTPo(diB € ruikoreH. [lesaKki oqHOKJIITUHHI 3maTHI 10

Puc. 48. IlpeacraBHUKY OMHOKJIITUHHUX eyKapioTiB

Indysopia-rydensra

XJopeJia 3BUUYaiHa

OnuwiTe 0co6MBOCTI 6YA0BU Ta XUTTELIANIBLHOCTI 3006paXeHVX BUAIB OOHOKNITUHHUX ey-
KapioTiB.
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aémompo@nozo criocody KUBJIEHHs, 30KpeMa JedKi XJaMifoMoHany € mikcompo-
@amu (puc. 49). 11i opranismu 3paTHi 10 GoTOCHUHTE3Y, a PE3EPBHOI0 PEUOBUHOIO
31e0iJIBIIIOr0 CIYyrye KPOXMaJib.

Ilomisk ONHOKJITMHHUX eyKapioTiB € Taki, IO 3JaTHiI A0 aKTHBHOIO PYXY.
Ileit pyx 3abes3mneuyioTh 0COOJUBI opraHesu — MKTYTUKU, BIiAKM Ta ICEBIOIOMIi.
Pyxu mxryTukis i Bifiok 3a0e31euyoTh IIOTOKM BOAYM HaBKO0JIO KJaiTuH. IlceBgormo-
il yTBOPIOIOTHCS BHACIIAOK IIepPeTiKaHHA IUTOILIA3MU, 110 3YMOBJIIOE OCOOINBIIA
TUII PyXy — amebononiouuii. Habararo pigiie Tpamiserbesa KOB3HUMA Tun pyxy. Ha-
IPUKJAMI, 1iaTOMOBi BOJIOPOCTI PyXalThCsA 3a PAXYHOK CTiKAHHSA CJAN3Y 3 MOBEPXHi
KJITHHU B IEeBHOMY HAIIPAMKY.

Criocobu pPO3MHOMKEHHsI OSHOKJIITHMHHUX eYKapioTiB € pisHOMAaHiTHMMN, BOHO
MOXKe Bifi0yBaTuCs SIK CTaTeBUM, Tak i HecraTeBUM ILisaxoM. [leaki (Ameba mmporei,
EBriena zesieHa) po3MHOMKYIOTbCA MiTOTHUYHUM moxijoMm. ¥ inmux (Ilnasmomiit ma-
JAPifHUN) el mporliec OibIN CKJIATHUN 1 HA3WBAETHCA MHOMKUHHUM IToAijioM. [e-
AK1 OJHOKJIITUHHI Ha MeBHil cTamil :KUTTEBOTO IIUKJIY (POPMYIOTH CTaTeBi KJIITUHU
— rameTu. B in@ysopiit BigdyBaeTbcs cruenu@iuHmii mpoiec — Kou’ orais, mig gac
AKOI IB1 KJIITHHN 00MiHIOIOTHCS SAAPaAMMU.

Hecopuariupi ymMoBu gesdKi OZHOKJIITUHHI eyKapioTu 34aTHI IIepeKuBaTU Y BU-
IJIAAl mucTr. Y Iporeci iHmueTyBanHsa BifOyBaOThCA CKJIALHI IepPeTBOPEHHS KJIi-
TUHUN — 3HUKAIOTh JedKi CTPYKTYPH, 3MEHINYEThCA KiJIbKIiCTh BOAM B IIUTOILIA3MI,
GOpPMYIOTHCS 3aXMCHI 000JIOHKH.

OfHOKJITMHHUM OpraHisMaM NOpUTaMaHHA IIOAPAa3JHBIiCTP — BOHU 3AATHI
pearyBaTu Ha PisHI YUMHHMKU HAIIPABJEHUM MNepeMillleHHAM yChOr'0 OpraHismy
(xkaituHM) D0 abo Bim moapasHuKa. Taki peakiii HasuBawTh makcucamu. Yue-
Hi BUIINAI0TE mepmomakxcuc (PyxX Iif Ji€ero TeIJI0BUX CTUMYJIiB), pomomarcuc
(pyx mix miero cBiTia), peomaxcuc (pyx nportu Tedii Bogm abo cTpyMeHs NOBiTP),

Puc. 49. Xnamigomounazma Puc. 50. Posmuoxxenusa EBriaenu 3ejieHol momijioMm
KJIiTUHI HaBIIiI

. OnuwiTe 0COBAMBOCTI OYA0BU Ta XUTTERISANBHOCTI 300paXeHNX OpraHi3mis.

CknagiTb ONOBIAAHHSA MPO XWUBEHHS MIKCOTPODHUX OOHOKITITUHHUX OPraHi3miB, BUKO-
PUCTOBYIOYN IHTEPHET-OXEpena.



MpaBo Ha NoLLUMPEHHS eNeKTPOHHOT Bepcii MaioTb MOH Ykpaitn ta IM30 45

zeomakxcuc (pyXx Iij miero cui rpasitaiii).

Poab OJHOKIITUHHEX B €eKOCHCTEMAaX Ta 3HAYEHHT B JKUTTI JIOTUHMN.
Ponb OZHOKJIITMHHUX eyKapioTiB y IPUPOAL Ta JKUTTI JIIOAMHU 3HaUHA. BOoHU €
YYacHUKAMHU JIAHITIOTiB JKUBJIEHHS, BifirpaloTh Ba)KJINUBY POJIb Y I'PYHTOYTBOPIO-
BaJIbHUX Tpollecax. [ledaKi 3 HUX, BiAMUPaOUYU, YTBOPIOIOTH MOKJAaIN BallHAHUX i
CUJIIIi€BUX TOPiJ, I1I0 BXOAATH IO CKJIAy 36 MHOI KOPH.

TToMiK OJHOKJIITHHHUX €yKapioTiB € mapasuTu POCJINH, TBApUH i rroguau. Tak,
Ilmasmoziit mansapifiHmii, OCEJSII0UNCh B €PUTPOIUTAX JIOAUHI, PYHUHYE iX, CIIPUYL-
HSIOUM BUHUKHEHHS 3aXBOPIOBAHHA — MaJapii, a Ameba nmseHTepiliHa, mapasury-
0UM B KJITHHAX CTiHOK TOBCTOTO KUIITEUHUKA JIIOAWHU, CIPUUYNHSIE 3aXBOPIOBAHHS
TpaBHOI cucTemu (puc. 51). [[KIyTUKOBi TpUITaHOCOMH i JIeHIMaHii (mepeBaskHO TPo-
MiYHi BUIN) COPUUNHSAIOTH TaKi 3aXBOPIOBAaHHSA, AK COHHA XBOopo0Oa i JerMaHiosu.

IIpodinakTrka 3aXBOPIOBAHD JIOJMHH, IT0 IX COPUYNHAIOTH HaPa3UTUYHI OTHO-
KJITHHHI eyKapioTu, mependauae JOTPUMAaHHS IPABUJ TirieHu, TepMiuHy 0O0pOOKY
i2Ki, IpOBeIeHHA 3aX0/iB 3 MepepPUBAHHSA JKUTTEBOTO ITUKJIY IIapasuTa. BILIUB TaKuX
XBOPOO Ha JIIOAUHY € HACTLIBKY iCTOTHIM, 110 BiIKPUTTS CII0CO0iB 60POTHOM 3 MaJIsi-
pieto O0yo Binguaueno HobGesnmiBcbkoro ipemiero (2015, FOio Ty).

OIHOKJIITUHHI AiaTOMOBI BOJOPOCTi € JOMiHYIOUMM KOMIIOHEHTOM (PiTOMIAKTO-
HY, a BiITaK € TOJIOBHUM IIPOIYIIEHTOM MOPChKUX €KOCHUCTEM.

JIrom1Ha BUKOPHCTOBYE 3JATHICTH OMHOKJITHMHHHX BOJIOPOCTEH OUYMINYBATH
BOJOMMMU IILJISIXOM HOTIMHAHHS PO3UYMHEHUX V BOAi peuoBuH. BoHM 30arauyyioTb
BOAOMMU KHCHEM, AKUHN BUALIAIOTEL Y mporeci (porocuuTe3dy. Bararo BumiB ogHO-
KJITUHHUX BOJAOPOCTEN MOINMPEHi B I'PYHTI i Ha #oro moBepxHi. BoHu moimnmy-
0Tk (pisuuHi BJIaCTUBOCTI I'PYHTY, 30arauyoTh AOr0 OPraHiuYHMMU PEUOBUHAMMU.

OIHOKJIITUHHI BOLOPOCTI BXOAATE A0 CKJIAAY JUIIARHUKIB, AKi CIPUAIN YTBO-
PEeHHIO I'PYHTY 3 IipChbKUX IIOPif i Bigirpaau BeJuKy poJib y 3aceJieHHI CyX0/I0y.

Puc. 51. OgHOKJIITUHHI eyKapioTUUHI mapasuTu JIOAUHI

Mautapis — 3axBOpIOBaHHA,
HasBa AKOTO IIOXOIUTH Bifl
iramiicekoro «malaaria»

— «IoTaHe MOoBiTPA». ¥
IaBHUHY JiKapi BBAXKaIN,
110 IIe 3aXBOPIOBAHHA
CIIPUYUNHIOIOTH
BUTIIAPYBaHHA 3 OOJIIT,
OCKIJIbKY BUIIQIKI
3aXBOPIOBAHHA HA MaJAPio  Ane6a IU3eHTepiiHA
HaMvacTiIle TParIsioThCA B

HU3UHAX 10013y BOIAOIM.

Epurponuru, ypaskeni
IInasmomiem manapiiitHUM

%9 [MOSACHITb, YHOMY XX HacnpaBA4i Mansapia NOWMPEHA B TaKMX MiCLMHAX.

[MpoaHanidynTte iHpOopMaLito 3 IHTEPHET-OXEPEN WOAO LWSXiB 3aPaKEHHS, CUMMATOMIB i
BM/IMBY Ha OPraHiam 306paxeHnx 0OHOKNITUHHUX OPraHi3miB.

§°‘ CknagiTb MOXINBUIA NNaH 3ax0iB NonepeaxeHHs 3axBOpPOBaHb.
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Hedaki opranismMu JoarHA BUKOPUCTOBYE Y CBOill rocrogapchKiil AisdJbHOCTI.
Tak, crerniaabHi BUAU APiKAMKIB, 1110 BUALIAIOTH 6araTo Kap6ooH (IV) okcuny, Bu-
KOPHUCTOBYIOTHCS B XJIi00IeKapHAX AJIA MigHiMaHHA TicTa (puc. 52).

Opramnisanisa KOJIOHi OMHOKJITHHHUX eyKapioTiB. KiiTunu ofHOKIiTHH-
HUX OPraHi3MiB MOXKYTh 00’ € IHYBATHCSA B KOJIOHII AJIs CHiJILHOTO BUKOHAHHS JKIT-
TeBUX PYHKIIIH. AJle y IbOMY BUIAAKY KOMKHA KJIITHMHA KOJIOHII, K i paHimre, Mmoxxe
caMa BUKOHYBATH BCi (DYHKII1 JKMBOTO i € OKPeMUM CaAMOCTIHHUM OpPraHi3sMOM.

OmHuMHU 3 IPeACTABHUKIB KOJIOHIAJIBHIUX OPratisMiB € KOJOHiaJIbHI 3eJIeHi BO-
nopocTi 3 pony BoibBokc.

KosonianbHi opraniamm, 1o HajeKaTh A0 POAY BOJBBOKC, MAalOTh BUTJAL
CJIN30BUX KYJbOK AiaMeTpPOM 0 2 MM, V mepudGepruIHOMY MIapi AKUX PO3MIIIeHO
no 50 Tuc. KiaituH i3 mEryTukamu. Ili KaiTuHYA 3pocaucsa cBoiMu OIYHUMU CTiH-
KaMu OJHA 3 OJHOIO i 3’efHaHI mIasMogecMaMu — ITUTONJIa3MaTUUHUMU MicTKaMu’
(puc. 53).

Iy:xe momupeHi KoJIOHiadbHI (hopMU ¥ mMOMiK iHIIUX TPy BOAOPOCTEN — mia-
TOMOBHUX. 3-IIOMiX reTepoTPOPHUX MKTYTUKOBUX Ta iHMY30pili TAKOXK UMMAJO
KOJIOHiaJIbHUX (POPM, iCHYIOTh KOJIOHiaNIbHI pagioapii.

Y npuMiTHUBHUX KOJOHISIX CIOCTEPiraeThbCcs PiBHOMipHE PO3MIIEHHSA KJIITHH Yy
TOBIIL CJAMU3Y, IO iX 00’eAHYE, a B OLIBII BHMCOKOOPraHi30BaHMX KOJIOHISIX BimOyBa-
€ThCS MeBHEe AudepeHItiloBaHHA, 3a AKOT0 KJIITUHY BiAX0AATh A0 mepudepii koaoHii.

JlaBHi KoJIOHia/BbHI (hOpMU, YTBOPEHI OTHOKJIITUHHIMY €yKapioTaMu, € IPOMisK-
HOIO JIAHKOIO MijK OJHOKJIITHMHHUMH I 0araToKJIiTMHHUMK opraHismamu. Kiaituun
CIIPaBXKHIX 0AraTOKJITHHHMNX OPraHisMiB AudepeHIil00ThCA i BiKe He MOXKYThb iCHY-
BaTH II03a MeKaMu opraHiamy. BukonyBaTu Bci (hyHKILII IilicHOTO opraHiamMy KJIi-
THHA 0araTOKJITHHHNX OPraHisMiB He MOXKe, BOHA IOBHICTIO 3aJI€XKUTDH BiJ iHIIMX
KJITHUH i CTPYKTYP Opraxismy.

Puc. 52. Mpixmxi Puc. 53. KosloHisz OMHOKJIITHHHUX €yKapioTiB

3esieHi BopopocTi
3 pony BoabBoKc.

OOHOKNITUHHNX OPraHi3mMiB y HOCTI 051 YTBOPEHHS 6araTokNiTUHHUX Op-
GiOTEXHONOrYHMX NpoLecax. raHiamis.

HagepaiTb Npukiaam 3aCTOCYBaHHS ’ OOrpyHTYNTE 3HAYEHHS sIBULLA KOJOHiasb-

CxapakTepu3ayiite 0co6n1BOCTi 6y[0BM KNITUH OLHOKNITUHHUX eyKapioTiB.
OnNnWiTe NPOLLECU XUTTELIANBHOCTI OAHOKMITUHHMX €yKapioTiB.

MOACHITb POSIb OAHOKNITUHHUX OPraHi3MiB Y NPUPOL i iX 3HAYEHHS B XUTTI IIOOVHN.
91K yTBOPIOIOTLCS KOJIOHIT OOHOKNITUHHUX eyKapioTiB?

[oBegitb abo CNpOCTyNTE TBEPOXKEHHS: «XNaMigoOMOHaAa — LifliCHUIA OpraHiam».

aroON=
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12. biopisHOMaHITTA pOC/IUH

LLlo Take XUTTEBUI LINKII, ramMeTo@iT, criopoit?
SKi B 3HaeTe rpyrnv POCNH?

Bapro sragaTu, 1110, OKpiM OSZHOKJIITUHHIX €yKapioTiB, Ha MJIAHeTi iCHYIOTh Hall-

pisHOMaHiTHIII 6araToKJITHHHI eykapioTuuHi oprauismu. Ile, sk Bimomo, pociu-
HU, TBAapUHU Ta rpubu. EBoJIONia X rpyn opradiaMis, 0coGJIMBO POCJMH i TBAPUH,
BifOyBaJiacA mapaJjieJIbHO, ajie PO3TJIALATH iX Oy/Ie TOPEeUHO OKPEMO.

EN

Ocob6muBocCTi OyT0BY Ta SKUTTETIAIBHOCTI pocauH. Haragaemo oco-
O0JIMBOCTi, IO BiAPi3HAIOTHL KJIITHMHU POCJIMH BiJ KJIITHH iHIIHX 0araToOKJIi-
TUHHUX eyKapioriB. KiaiTurua crimka mMicTuTh mojicaxapuan, HacamIiepen
mesioa03y. KpoxMaJsb ciiyrye pesepBHOIO PEUYOBUHOIO. Y ITUTOILIa3Mi KJIiTHUH
€ BAKyo0JId 3 KJIITUHHUM COKOM. ¥ POCAMHHHUX KJiTMHaAX € miaactunau. OxHi 3
HUX — XJIOPOILJIACTHU — MiCTATH XJIOPO(diya. 3a yuacTi pOTo IIirMeHTy B POCJIH-
Hax BimOyBaeThcdA (poTOCUHTES.

Tina OGinbitocTi pocamH cPopMOBaHI TKAHMHAMMU, IO MICTATHL KJIITHHMN
pisHUX TuUOiB. BHOKpPeMJIOIOTH KijlbKa THUIIIB POCAMHHUX TKaHUH (puc. 54).
Kaituan meiprux mranun (MepucremMa) 31aTHI 10 ITOA1TY Ta IIepeTBOPEHHHSA
Ha KJITHMHYU Bcix iHmux TkaHuH. Ilokpueni mranunu (enizepma, KOpok) 3a-
XUIMAIOTH iHIN TKAHWHY BiJi HEraTUBHOTO BILJIMBY 30BHIiIITHBOT'O CepPemOBUIIA
11 3a6e311euyIOTh 3B’ A30K 3 HUM. IIpo6idni mranunu (proema i kcuiaema) Bif-
IOBiaIOTh 3a TPAHCIIOPTYBAHHS PeUOBUH B opraHisami. KiaiTuuu mexanivnux
MKAHUH BUKOHYIOTEH OIIOPHY (PYHKIIiI0. OCHO8HI MKAHUHU PO3TAIIIOBAHI MiK
igmuMu TkaruHaMmu. Cepel HUX — aCUMiJIAIifiHAa, 1110 3a0e31meuye (poToOCuHTES.

Pocaunu 3paTHi 10 oTOCUHTE3Y, & TOMY MalOTh BUPilTaJibHe 3HAUCHHS JJIA

Puc. 54. TkaHUHYT POCJIUHHOIO OPraHismy

Mexaniuna TKaHIHA Acuminsiiiina TKaHnHA

MosicHiITL B3aEMO3B’130K 6YA0BM Ta PYHKLiA TKAHUH POCIMHHOIO OpraHi3my.
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icHyBaHHS KUTTA Ha 3eMJIi, OCKiJIbKY IIe# IIPoIlec € OCHOBHUM I KepPeJioM opra-

HiuHUX peyoBUH. KuceHb, 1110 BUAIISAETHCA ITiT Yac (POTOCUHTE3Y IMTOTPIOHMWH JJ1A

IVXaHHA ¥ yTBOPIOE 0B0HOBUI 11ap IJIAaHETU.

BereraTtuBHi opranu — KopiHb i marin — 3a6e3neuyooTh Ipoliecu 0OMiHy pedo-
BUH, POCTY TOIIO. 'eHepaTUBHI opranu — OpraHu, 3a JOIIOMOTOI0 AKUX Bif0yBa-
€ThCs PO3BMHOKEHHs, — KBiTKa Ta mwiix (puc.55).

HecraTeBe posmMHOKeHHS BimOyBaeThCcA 3 YTBOPEHHAM CIIOp y cHelliari-
30BaHUX OpraHax — cHOpaHTriax. PocinHU TaKOX MOMKYTH PO3MHOIKYBATHUCSA
BereTaTUBHUMEI opraHamu. CraTeBe PO3SMHOMKEHHS BigOyBaeThbCsA 3a y4acCTi
creniasisoBaHUX KJITUH — ramMeT. ¥ HACiHHUX POCJIVH ITic/id 3alllifHeHHA
dopmMyeThcA HaciHMHA, IO MO3PiBa€e BIAKPUTO HA JIyCKax IIIUIIOK y I'OJOHA-
CiHHMX pocJInH a00 3axXWIleHa CTiHKaMU ILJIONY B MOKPUTOHACIHHUX POCJIVH.
3alrigHeHHA B IOKPUTOHACIHHUX Bif0OyBaeThCsS BCEPeAMHI oprama PO3MHO-
JKeHHS — KBiTKU. Y JKUTTEBOMY ITUKJII POCJUH BifOyBaeThCcA UepryBaHHsA cTa-
TE€BOT'O Ta HECTATEBOI'0 MMOKOJIiHb.

EBoutorisa pocann. Iepimni pocaunu 3’aBUIncs Ta posBuBaiuca y Boai. Taki
BoJHI aBTOTpPOGHI opraHisMu Mu HasuBaeMo odopocmamu. J[lesdki 3 HUX — OJHO-
KJITUHHI — MU PO3TJIAHYyJIU paHimnte. KpiMm HUX icHYIOTh 6araTOKJIiITUHHI BOJOPOCTI,
Po3Mipu IKUX MOKYTH CATATU JeCATKIB MeTpiB. IcCHyBaHHA Y BOTHOMY CepPeIOBUIITL
II03BOJISAE 3aMI00irTH IIepecuxXantio, VHACIITOK BHMCOKOI IIiJILHOCTI Boaa MiATPUMYE
TiJIO POCJIUHU, a TAKOK IOJIETIIIYE PYX CTaTeBUX KJITHUH.

I3 3pocTaHHAM IiJIBHOCTI JKUTTA Yy BOJ1 OpraHisMu OyJiu 3MyIIIeHi OIIaHOBYBAaTH
HOBE CepeloBUIIe iCHYBaHHA — POCJANHY BUHUIIIN HA CYXOLiJ. 3rifHo i3 cyyacHuMH
YABJIEHHAMY, IPeJKaMi HAa3eMHUX POCJUH € 3ejieHi BogopocTi. OMHUMY 3 TIepIIuX
Ha3eMHUX POCJVH YBa'KalTh PUHIOMITIB, Y KUTTEBOMY IUKJI AKUX IIepeBa’kaB
crmopodit. Ili pocauHM He Maysii BUPAs3HOTO IOAINY Tija Ha OpraHu, OOJHAK Y HUX

Puc. 55. OcobauBocTi Oym0BY Pi3HUX I'PYII POCIUH

Jlaminapis naigpuacra 303yJIUH JbOH IMMuTHUK Yos0BiUMit CoH po3KpuTHii
Bomopicts Mox ITamopots IToxpuronacinua
pocauHa
OpraHiB HeMae IMaria Kopiub, marin Kopius, marimy,

KBiTKa, ILTif

[MOACHITb BiACYTHICTb OpraHis y BOOOPOCTEN.
Yomy B Ha3eMHUX POCANH TiNO NOAINEHE HA OpraHn?
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YTBOPUJINICA MMOKPUBHA ¥ MPOBiHA TKAHWHU, 110 3a0e3MeUnyIu iM 3aXUCT BiJl BUCHU-
XaHHA B Ha3eMHO-IIOBITPSAHOMY CEPEeIOBUIIi, a TAKOMK TPAHCHIOPTYBAHHS MOMKUB-
HuX peuyoBuH. IlogaJblile YCKIaTHEeHH OyJOBU OpPraHiB i 3MiHM B PO3MHOKEHHI
TIPU3BEJIN 10 ITIOABU Ha3eMHUX POCJINH, IIPUCTOCOBAHUX A0 *KUTTA Ha CYXOMOJIi.

Moxu cTajau po3BUBATUCS B HAIIPAMKY IIepeBasKaHHA B JKUTTEBOMY ITUKJIL cTa-
TEeBOT'0 MOKOJIiHHA (rameTodiTy), me cmopodit icHye 3a paxyHOK rametodiry (puc.
56). Tak AK y MOXiB HeMae KOPEHiB Ta MPOBiJHUX TKAHUH, a 3allIiTHeHHA 3aje-
JKUTH Bil HAABHOCTI BOAU, BOHM HAOYJIM 3JaTHOCTi TaCMBHO BCMOKTYBAaTU BOXY,
AKY HaKOMMUYYIOTh Y BOJJOHOCHUX KJIITHHAX.

VHacIiIoK moJaIbIIIOT0 IPUCTOCYBAHHS IO YMOB CYXO0/I0JIy BUHUKAIOTH IIAIl0-
pori, xBorii i mrayuau. ¥ HuxX (GOpMYyeEThCA IIPOBigHA TKaHMHA, BEJIMKi IIaroHu, a
e 30iJbIITye IIJIOINY MOTJIMHAHHS COHAYHUX IPOMEHIiB i Byrjekucjoro rasy. Bu-
HUKAIOTh KOPeHi, AKi He JuIlle cTaJu YTPUMYBATU POCJUHY B 'PYHTI, a if 3abe3me-
yun e)eKTUBHE BCMOKTYBAaHHA 3 Hel BOAY i MiHepaJbHUX PEUOBUH. B :KUTTEBOMY
IUKJI cTaB IepeBakaTu crmopodir, a raMeTodiT peyKyBaBcs A0 HEBEJIUKOI ILIac-
TUHKU — 3apocTKa (puc. 57). B ymMoBax cyxomoJy Iie cTajio BeJIUKOIO IIepeBaroio,
TOMY III0 TKAHWHA ramMeTodiTy AysKe UyTJuBa A0 Hecraui Bosioru. Crmopogir crae
CaMOCTiTHOIO POCJIMHOIO Ta €BOJIIOI[IOHYBAB He JuIlle B TpaB’ AHUCTI, aje i B JepeBHi
dopMu — i3 JAaBHIX MamOpPOTEmOLiOHMX POCINH Hmouaau (OPMYBATHCS IIEPIIi Jicu
Ha 3emJti. AJle IIepeIloHO0 B ONMaHyBaHHi OiJIbIIT MOCYIIIJINBUX MiCIITUH 3aJIUIIAETHCS
3aJIeKHICTh 3alJIiJHEeHHS BiJl HAABHOCTI BOJH.

IloganpuM KPOKOM B OIIAHYBAHHI CYXOJ0JIy CTAJ0 BUHUKHEHHS HACIiHHOTO
PO3MHOKEHHS, KOJU 3apPOMOK 3aXUINEeHUN MOKPUBAMU Ta 3a0e3MeUeHUN MOMKUB-
HUMU PEUOBUHAMMU JJIsI PO3BUTKY 1 IIPOPOCTAHHSA — HA IIJIaHETI BUHUKAIOTH I'0JIO-
HaCiHHIi Ta TOKPUTOHACIHHI pocarHU. B (KU TTEBOMY IMMUKJIL ITUX POCJIUH IIepeBakac
cuopodir, a ramerodiT 3asHas 1ie 6igbIimoi peaykilii. Kpim Toro, craresi KiaiTuan

Puc. 56. ¥urTeBUii TUKJI MOXOIOLIOHIX Puc. 57. I KuTTeBUil MUK MATTIOPOTETOTiIOHUX

CropaHrii Cnopu n MpopocTaHHA
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craau (popMyBaTHUCA Y BHYTPIMIHIX TKAHWHAX POCJUH, TOMY BOJHE CEPEIOBUIIE IIe-
pecraJia rpaTu pPoJib He00XiAHOI yMOBHY JJIA MTPOTiKAHHS CTATeBOrO IIpoIiecy (puc. 58).

¥V IOKPUTOHACIHHMX POCJWH HNPUCTOCYBAHHAM 10 3alWJIEHHS i 3allJIigHEHHS,
AKe HDiIBUIIYE MOMKJINBOCTI IJIs IIepeXpPecHoro 3aluIeHHd i, BigmosigHo, komoina-
TUBHOM MiHJIMBOCTI, cTae KBiTKa. IlepeBaroi Takok € MOABiliHe 3aNIifHEHHS, AKe
BimOyBaeThbca B 3aB’A31 KBiTKU (32adaiime iiozo 6ionoziuHe 3HAUEeHHA). Y HACTITOK
OUBEPreHIlil yTBOPUJINCA Pi3HOMAaHITHI KBiTKHU, AKi IPUCTOCOBYIOTH POCIUNHY OO0
pisHUX crocobiB 3anmuaeHH (3a JOIIOMOTOI0 KOMaX, BiTpy, Boau Toiro). Ille oguu
reHepaTUBHUM OpraH — ILIiJ, 3a0e3IIeUnB 3aX1CT HACIiHHA Ta fioTo momupeHHs. Bei
I1i 0COOJIMBOCTI JO3BOJIUIN ITIOKPUTOHACIHHUX 3alHATHU IIaHiBHE CTAHOBUIIE B POC-
JUHHOMY IIOKPUBi SeMi.

Poiab pociiuH B eKOocHCTEMaX Ta 3HAYEHHS B JKUTTI JJIOAUHU. Pociunu,
aKyMYyJIOI0UYM B OpraHiuHuUX pedoBmHaXx eHepriio CoHIld, 3a0e3MeUyIOTh JKUTTS
BCBOT'O JKUBOT0 Ha 3eMJii. BoHN BifirparTs ONPOBiAHY POJb V KOJIO00iry 6ararnox
ximiuaux eaemeHTiB (Pochopy, Kapbouy To1ro) i ximiuHux cmoayk (Boga, KMCeHb
TOI110). POC/IMHY BIIJIMBAIOTH HA KJIiMaT, (POPMYIOTH TEMIIEPATYPHUH PEIKUM ILJTaHe-
Tuu. KuceHb, 1110 BUIIISAIOTh POCAUHU i Yac )OTOCUHTE3Y, BUKOPUCTOBYETHCS JIJIs
IuxXaHHA 1 3axuiniae 6iocdepy Bix yabrpagioneroBoro nmpominuda (puc. 59). Came
POCJIMHU € TIePBUHHOI0 TPO(iUuHOI0 JAaHKOIO B JAHI[IOTaX KUBJeHHA. KopucHi Ko-
majJnHu, HAaIPUKJIAL KaM’ sgHe Ta Oype ByTrijid, Topd, yTBopeHi 3 pocaun. Pociu-
HU CIPUAIOTH YTBOPEHHIO 60JIiT (charHoBi Moxu) Ta 6epyTh yuacThb y (popMyBaHHI
T'PYHTIB. ¥ JKHUTTi JIOAWHU POCIUHU BigirparoTh 3HAUYIIY POJbL. XapuoBi KYJIbTY-
pu, HAIIPUKJIAJ PUC, KBACOJIO Ta KaIllyCcTy, JIOANHA BiKHUBa€E B i3Ky. Taki pocannu,
AK KOHIOMIHA, TUMO(MiiBKa, CIYTIyIOTh KOPMOM JIJIsd CBificbKuX TBapuH. TaKkoxK ic-
HYIOTHh TEXHIUHI Ta JiKapchKi KyJbTypu. [leKopaTuBHI POCIMHU BPaKalOTh CBOEIO
pisHOMAaHIiITHiCTIO.

Puc. 58. urTeBUl MUKJ MIOKPUTOHACIHHUX Puc. 59. Tponiuni sicu — sereni
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—9 BuCnoBiTb CymKeHHs NPO nepesary NOKPUTOHACIHHUX POCVH.

. «3HAYEHHS MOKPUTOHACIHHUX POCIINH Y XUTTI IIOANHN».

. «POCANHM Ta yTBOPEHHS KOPUCHUX KONaINH».

. «JlikapbKi pOCMHN YKpaiHn».

. «PocnnHn YepBOHOI KHUIMM YKpaiHm».

. «LLlo 5 MOXy 3p0buUTK AN 36epexxeHHss POCIMHHOIO CBITY».

1. CohopmynioiiTe 03Ha4YE€HHS POCTIMHHOIO OpraHi3my.

$Ki TKAHVHW POCNIMHHOIO OPraHiaMy Bam BigoOMiI?
CxapakTepuayinTe 6ynoBy NOKPUTOHACIHHOI POCIINHM.

$IKi OCHOBHI pUCK €BOMIOLLIT POCNTUH?

¢lka poNib POCAVH Y MPUPOAI Ta iX 3HAYEHHS B XXUTTi IOANHN?

@ CTBOPITb NPOCBITHULbLKI MPOEKTU AJ19 Y4HIB MONOALIUNX KNaciB:

abhown =

aoroN
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§ 13. biopisHOMaHiTTa TBapuH

\ SKi TKAHWHW, OpraHy Ta CUCTEMM OPraHiB XapakTepHi 4151 TBAPUHHOIO OpraHiamy?

Bawm y:xe Bimomo, 1110 TBAPWHU HaJIEKATh 0 €YKAPIOTUYHUX OPraHisMiB.
Oco6auBoCTi OyI0OBM Ta KUTTETIAIBHOCTI TBApHUH. [0 TBapuH Ha-
@ JekaTh 0araToOKJIiTHMHHI opraHisMu, KJIITHHU AKUX He MalOTh KJIITHHHOI
crinku. Hax mimasmMaTuuyHOI0O MeMOpPaHOI0 po3TallloBaHUU TIiKokasmikc. Ha
BiIMiHY BiJf pOCJIMH, Yy KJITHHaX TBapWH 3allacaeTbCAd He KPOoXMaJb, a IJIi-
KoreH. TBapuHam BJIacTHUBUI reTepoTpodHUN crocib KUBJIEeHHA, OiAbIIiCTD
3 HUX 3JaTHI 0 aKTUBHOTO PyXy. IlomMi»k TBapuH € opraxiamu, 1[0 He MalOTh
TKaHUH, HAIPUKJaJ I'yOKu. IXHe Tilo chopMoBaHe 3i CTIHOK i HOPOXKHUHY,
3aII0BHEHOI BOJOIO.

Tina GinmbmTocTi TBAPpUH YTBOPEeHI TKAaHWMHAMM i opraHaMu. Y TBapUHHO-
My OpraHisMi BHOKPEMJIIOIOTH YOTUPU Tunu TKaHuUH (puc. 60). Enimenians-
Hi MKAHUHU CKJIQJAI0OTHCA 3 OJHOTO abo faraTbox IIapiB KJIiTHH, IO IIiJIbHO
OPUIATAIOTh OAWH 0 onHOT0. MisKKJIITHHHOI PEUOBMHU B ITMX TKAHUHAX Maii-
JKe HeMa€e. BOHU yTBOPIOIOTH TIOKPUBYU TiJla TBAPWH, BUCTUJIAIOTH IOPOKHUHU
Tijla Ta BHYTPilHiIX opraHiB. M’2306i MKAHUHU CKJIAAAIOTHCA 3 BULOBIKEHUX
KJIiTHH, AKl y BiANOBiAb Ha IoApasHeHHA cKopouyloThbcsa. Hepeoea mranu-
Ha, 1110 CKJIaIaEThCA 3 HEPOHIB Ta HEWPOIJIii, BiAIOBiae Ha Aif0 TOAPa3SHUKA
30ymxeHHAM. TKAHUHU 6HYMPIULHb020 cepedo6uLy,a CRIANAIOTHCA 3 KIITUH
i MisKKJIiTHHHOI peuoBMHHU. BiacTUBOCTI ITMX TKAHUH 37e€06iJIbIITOT0 BU3HaUAa-
IOTBCS caMe CKJIaZ0M Ta CTPYKTYPOIO MisKKJIITUHHOI peyoBUHMU. BOHU BUKOHY-
I0OTh 3aXUCHY, TPAHCIIOPTHY, PE3EPBHY, ONIOPHY PYHKIIi1 TOIIT0.

Puc. 60. TkaHUHYT TBAPUHHOT'O OPTraHidMy

IToxkpuBHa M’sazoBa TranuaM Hepsosa
(emimepmic) (r1ameHbKA) BHYTPIIITHBOTO

cepeOBUIIA

(xpAiosa)

MosicHITb B3aEMO3B’30K OYA0BU Ta PYHKLi TKAHMH TBAPUHHOIO OPraHi3my.



3 TKaHUH CKJIAJAIOThCS OP2aAHU, CYKYITHICTh OPTraHiB yTBOPIOE cucmemu.
IIpuragaemo QyHKIIiI Ta 3araJbHUN IJIaH OyZ0BU CUCTEM OPTaHiB Ha IPUKJIaIl
XpebeTHUX TBApUH.

Tino TBapuHU BKpuUBae wripa. BoHa 3axuinae Ii Bil HeraTUBHOI'O BILIUBY
HaBKOJIMIIIHBOTO CEePEeIOBHUINA I 3a0e3leuye CIPUNHATTS 30BHIIIHIX IIompas-
HUKiB. Onopho-pyxoea cucmema 3abe3ledye pyx opra"ismy B mpocTopi, pyx
OKpeMHUX HOro YacTWH, a TAKOK IiATPUMYE Tij0o B MeBHOMY moJio:KeHHi. I1a
CHUCTeMa CKJaJaeThed 3i ckeseTa (CYKyIHOCTI KicTok) i M’ asiB. 3aBaaxu kpo-
B80HOCHII cucmemi TPAHCIOPTYIOTHCA MOKUBHI PEUOBMHU, IPOAYKTH OOMiHYy,
KUCEeHb, ByIJeKucani ras Toro. I1i GyHKIil BUKOHYIOTE ceplie i CyAUHU — ap-
Tepii, Benu, Kaninapu (puc. 61). Kuceuns morpamniise B opraHiam, a ByTrJIEeKUC-
JIUY Ta3 BUJAJNSIETHCA 3 HbOT'O 3aBAAKU OUXANbHIL cucmemi, 110 CKIATAETHCS
3 MOBITPOHOCHUX IIIAXiB i lereHs. Tpaéna cucmema 3abe3revye opraHism mo-
JKUBHUMU PeUOBUHAMU. BOHA CKJIAAAETHCS 31 MIJIYHKOBO-KUIITKOBOT'O TPAKTY
TpaBHUX 3aJ103. KiHIIeBi NpoayKTH 00MiHY BUAAISAIOTHECS 3 OPTaHiZMy 3aBAIKI
6udinvril cucmemi, y 6araTbox TBapUH TaKUM opraHoM € HuUpKu. Hepeoesa #
eHO0oKpUHHA cucmemu 3a6e31eUyIOTh peryasaiito GyHKIil opranismy. 3aBas-
KU opzanam wymmsa BinbyBaeThCcsa 3B’ 30K OPraHisMy 3 HABKOJIMIIHIM cepeJ-
oBuIlieM. XpebeTHi € poa3miibHOCTaTeBUMU TBapuHamMu. Cmamesa cucmema
3a0e31euye PO3MHOMKEHH .

EBoutornisa teapun. Ha grymry 6araTbox yuyeHHX 6araTOKJIITHHHI opraHismu
MOXOAATH BiJl KOJIOHiaJIbHUX AMKTYTUKOBUX, 1110 MAJU I'eTePOTPOMHUN CITOCi0 KUB-
JIeHHA. baraToKJiTHHHI TBAPUHU BiAPiBHAIOTHCA BiJl OMTHOKJIITUHHUX HacaMmIlepes
THUM, II10 IXHE T1JIO CKJIaJZAaEThCA 3 BeJIUKOI KiibKoCTi KiaiTuH. IIpoTe okpeMi KiriTu-
HU 0araTOKJIITUHHUX CBOEIO OYTOBOIO CXOMKi HAa OMHOKJITHHHUX TBapUH. Y €HTO-
IepMi ry0OK i KUIITKOBOIOPOKHUHHUX (ABOIIIAPOBi) € MIKT'YTUKOBI KJIITUHU, CXOXKi

Puc. 61. KpoBoHOCHi cucTeMu XpeOeTHUX TBAPUH

Cknapgjitb NOPiBHANbHY XapakTepUCTUKY KPOBOHOCHUX CUCTEM XPEOETHNX TBAPMH.
B1CnoBiTb CyOKEHHS NP0 hakToOpU HABKOMMLLHBOIO CEPEnOBMLLA, SKi MO NPU3BECTU
[0 TaKMUX €BOJIIOLLIMHUX 3MiH.




MpaBo Ha NoLLMPEHHSA eNeKTPOHHOT Bepcii MaioTb MOH Ykpaitn ta IM30 53

Ha IKTYTUKOBUX OJHOKJIITUHHUX, 1 KJIiTHHU, Oy:Ke 0JM3bKi 3a O0ya0BOIO 10 ame0.
Y PO3BUTKY KOKHOI 0araTOKJIITHHHOI TBAPUHU 3aBKIN € ONJHOKJIITUHHA CTalisd —
Aine. Bee 1e ¢BigfunTh IPO MOXOMKEHHS 0araTOKJIITUHHUX TBAPUH BiJl OSHOKJIi-
TUHHUX.

KuIikoBonopoKHUHHI XapaKkTepu3yIOThCS IPOMEHEeBOI0 CUMETPi€0 Tijla, dKa
€ IPUCTOCYBAHHAM [0 HPUKPIIJIeHOr0 ab0 MaJOPYXJUBOIO CIIOCO0Y KUTTA. Tijo
X TBAPUH CKJIAJAETHCA 3 IBOX IIapiB KJIiTUH, AKi gudepeHIlifioBaHi 3a 0y 0BOIO
Ta Gpyuknigvmu (puc. 62). Hagani BUHUKAaOTL TPy TBAPHUH, Y AKUX B eMOpiore-
Hesi 3aKJaJaloThCcsa TPU 3apOAKOBI mapu. [lepiiuMu TPpUITaPOBUMU TBapUHAMU €
IJIOCK1 UepBHU, y AKUX BiKe POPMYIOThCA CUCTEMU OPTaHiB, a IPOMiKKU MiK opra-
HaMU 3aIl0OBHEHI nmapeHximMoio. ByzoBa TpaBHOI cucTeMHU ILJIOCKWX YEePBiB 1 KUIIKO-
BOIIOPOKHUHHUX MMOAi0Ha. BoHAa Mae BUTJIAL MillIKa 3 EIMHUM OTBOPOM — POTOBUM.
Tino TBapuH Mae BiKe JBOOIUHY CUMETPi0 AK IIPUCTOCYBAaHHS /IO IIOB3aHHA.

ITomanbiie yecKJaagHeHHA OpraHisallii moB’A3aHe i3 BUHUKHEHHAM Yy KPYTJINX
yepBiB moposkHUHY Tija. OgHOYACHO Bin0Oyaoca yeKaaJHeHHA Oy J0BU TPaBHOI cuc-
TeMH — BOHA CTajla HACKPi3HOI0 Uyepes3 BUHUKHEHHA aHaJIbHOTO OTBOPY, IO 00yMO-
BUJIO OMHOHATIPABJIEHICTh PYXY 13Ki Ta MigABUIIMIIO e(DEKTUBHICTH TPABJIEHHA.

BakauBuM eTamom B eBOJIIOIII TBapuH 0yJI0 PO3UIeHYBaHHS Tijla HA CETMEHTH
Ta MOsSBa KPOBOHOCHOI cucTeMH y KisbuacTux uepBiB (puc. 62). OcobamBocTi Oy-
IOBU UJIEHMCTOHOTMX — TiJIO IOAiJIeHe Ha Biggiau, y 6araTbox BUIiB IIOUJIeHOBAHE
yepesBIle, BKasyIOTh HA 3B’ A30K Iiel rpynu TBapuH i3 KinmbuacTumu uepBamu. Yie-
HHUCTOHOTI HaOYBaIOTh IIPOrPEeCUBHUX PUC Opradisallii: XiTHHOBMI IOKPUB Tijia BU-
KOHY€E (DYHKIIiI0 30BHIIITHLOT'O CKEJIEeTY, YWIEHNCTI KiHIliBKY 3a0€311eUy0Th CKJIAaIHI
pyxu. ¥ 4IEeHUCTOHOTUX Ta MOJIOCKIB IIPOrPECUBHO PO3BUBAETHCSA HEPBOBA CUCTe-
Ma, BUHUKAaE [uxXajbHa cCUCTeMa.

HocaimxenHsa eMOpPiOHAIBHOTO POSBUTKY XOPAOBUX TBAPUH CBiUUTD PO 3HA-

Puc. 62. EBosrorntiiini aminu B 6y/10Bi TBapuH

Hepsosa cuctema BuginbHa cuctema TpasHa cuctema

TpasHi KAiTUHN PosunenyBaHHS Tijla Ha CerMeHTH Ta IOsBa
KPOBOHOCHOI CHUCTEMU B KiJIbUaCTUX YepPBiB

[l Exktopepma ] Me3sornes [ Extomepma

Tigpa mpicHoBOAHA — ABOIIIapOBa TBapUHA

BucnoBiTb cyokeHHs Npo nepesaru 6aratokAiTMHHOT OpraHi3auji opraHiamy TBapuH.




YHY IXHIO BiAMiHHiCTH BiJ ommcaHux pasiiine rpyn TtBapuH. I[i TBapuHU MamTb
BHYTPIIIIHiI CKeJIeT, IIeHTPaJbHy HEPBOBY CUCTEMY Y BUTJIAAL TPyOKu. [lomisk mas-
HiX XOpAOBUX 3’ABUINCA PUOM — TBAPUHU 3 MIAPHUMU ILJIABISAMU, OPraHAMU IU-
XaHHA AKUX € 3a0pa. Buxin TBapuH Ha cyxomij (Ipeaku cydacHux aMm@ibiii) OyB
OB A3aHUM i3 PO3BUTKOM CYyIJIOG0BUX KiHIIIBOK, JereHEeBMM TUIIOM AUXAHHA i,
AK HACJiIKOM, BUHUKHEHHAM IPYTroro KoJa KpoBoobiry. Bumosmina mOKpuBiB y
PenTuiIili Ta BUHUKHEHHA AN i3 3apOJKOBUMU 000JIOHKAMU [[aJI0 3MOT'Y 3aCesu-
TU TOCYULJIUBL TIMAHKY cyxonoJy. IloganbImi eBostomifiHi 3MiHM — moABa KPUJI Ta
(opMyBaHHA TOABIMHOTO TMXAaHHA, ITOB’ A3aHi i3 BUHUKHEeHHAM nTaxiB. [laHiBHOIO
JK TPYIIOI0 MOMisK XOPAOBUX € CCABIIi, AKUM IIPUTAMaHHUN BHYTPiMTHBOYTPOOHU
PO3BUTOK Ta JOCKOHAaJIa OyZoBa HEPBOBOI cucTeMu. 3aBAAKU CTAJIill TeMIepaTypi
Tijla ccaBIli I ITaXW MOYKYTh ;KUTHU B HAWPiSHOMAHITHIIMINX yMOBaXx.

Poxas TBapuH B éKOCHCTEMAaX Ta 3HAYEHHSA B JKUTTI JIOAUHHU. TBapunu
€ CKJIAJIOBUMH JIAHIIOTiB JKMBJIEHHA, 1 TOMY BOHU 0€pyTh y4YacThb y HiATPUMAaHHI
IUHaAMiYHOI piBHOBaru B npupoi. [lo ocTaHHBOTO Yacy BBasKaJloCh, 110 BCi XMiKa-
KU 3aBAAIOTH IIKOAU, 1 iX sHuIyBaau. Ha mizcraBi BUBUEeHHS IMOBeJiHKU BOBKiB
0yJIO BCTAHOBJIEHO, IITO BOHM IIEPII 3a BCe 3HUIIYIOTHh CIA0KUX i XBOPUX TBapUH.
Tomy meBHUH piBeHDb UYMCEIBHOCTI XMKAKIB HEOOXiJHUM I HOPMAJbHOTO (PYHK-
mioHyBaHHA eKocucTeM. lledKi TBapuHM, HaNpUKJIAL OOIIOBI uepBU, I'PYHTOBI
KJIirgi, 6epyTh y4acTh y 'PYHTOYTBOPEHHi. 3a y4acTio TBapuH (OPMYETHCA CKJIAT
mi3eMHUX i I'PYHTOBUX BOJ. BaraTo BuaiB KoMax, AedKi mTaxu, 30KpemMa KoJaiopi,
€ sanuaoBavamMu pocyuH (puc. 63). ITomisk KoMax i ccaBIliB € TaKi, 1110 CIIPUAIOTH
POBIIOBCIOMKeHHI0O HaciHHA. TBapuHM ab0 IPOAYKTU iXHBOI MKUTTEIIAIBLHOCTI €
i»Keto ausa goguau (puc. 64) i CMPOBUHOIO AJIA IPOMUCJIOBOCTI. JIIoAMHA TPOIO-
BJKY€E OJJOMAIIIHIOBATY AUKWX TBapUH. ¥ 0araTbox CiM’AX KUBYTHh TBAPUHU — HO-
MalIlIHi yJIr00JeHILi.

Puc. 63. Ponb TBAapUH B eKOCHUCTEMAX Puc. 64. 3HaueHHA TBAPUH Yy MKUATTIL
JIIOIUHA

Koxibpi — nraxa-sanuiamoBaa Bsxona MmenoHOCHA IPOAYKYE Mef,

1. «BHAYEHHSA TBAPWH Y XXUTTi IOOMHU>.

2. «Moi pomaluHi yniobneHLui».

3. «TBapuHM YepBOHOI KHUIM YKpaiHW».

4. «L11o 5 MOXy 3p0obuTn ans 36epexxeHHss TBAPUHHOMO CBITY?».

@ CTBOPIiTb NPOCBITHULLKI NPOEKTU AJIF YYHIB MOJIOALIUNX KNacCiB:

%/ 1. CohopmynioriTe 03HAYEHHSA TBAPUHHOIO OpPraHiamy.
© 2. 9Ki TKAHWHW TBAPUHHOIO OpPraHiaMy Bam BigoMiI?
3. CxapakTepuayiiTe CUCTEMW OPraHiB TBAPWH Ha NpUKNaai XxpebeTHOi TBapuHN.
4. %Ki OCHOBHi €BOMIOLMHI 3MiHV TBAPUHHOIO CBITY?
5. $ka ponb TBAPUH y NPUPOAI Ta 3HAYEHHS B XUTTi NIOANHN?
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§ 14. biopisHOMaHiTTA rp1o6iBs

\ Jlo sikoi rpynv Hanexars rpubu?

IcHye rpymna eykapioTHYHMX OpraHisaMiB, 110 BipidHAETHLCS i Bil TBapuH, i Bifx
pociuH, ajie B i IpeACTaBHUKIB € pucH HMOLiOHOCTI 3 mpeacTaBHUKAMI 000X T'PYII
opraHismiB, — rpuou.

& Oco0auBoCTi OyIOBM Ta SKUTTEAIAIBHOCTI rpubiB. ¥ mio rpymy
% 00’eHaHo reTepoTpodHi OpraHiamMu, IOMiMK AKUX € campoTpodu Ta mapasu-

Tu. [lesaKi rpubu yTBOPIOIOTH MiKOPU3Y 3 KOPEHAMHM POCJUH, TOOTO € CUMOiOH-

TaMu. ¥ IIUTOILIa3Mi HeMae KJIITUHHOTO IIeHTPY. ¥ CKJall KIITUHHUX CTiHOK

YacTo € XiTuH. Pe3epBHOIO peUYOBUHOIO, K i Yy TBapuH, € I'IiKOTeH, a B ITpolieci

MeTab0JIisMy YTBOPIOETHCA CEUOBUHA.

g rpubiB XxapaKTepHUil HEOOMeKeHU N PiCT, IO € CIIiJILHOI 03HAKOIO 3
pocauHamu. CIpaBKHiX TKaHUH y rpubiB HeMae. Y HUX MOJKe OyTH K cTarTe-

Be, TaK i HecTaTeBe PO3MHOKeHHA. [leAKi rpubu BTpaTUIN MOMKJIUBICTH PO3-

MHOKYBaTHUCA CIOpaMu ¥ ITepeHIin 10 BereTaTUBHOTO PO3MHOKEHHA. YueHi

BimiHOCATL Ho Iiei rpymu rpubomonibHi opramisMu, HaIpHUKJIAL CIN30BUKU

(puc. 65) Ta B1acHe rpubu (puc. 66).

EBoutoris rpudiB. YueHi He BUKJIIOYAIOTD, 1[0 TPUOU MOMKYTh OyTH HAali-
NaBHIMMUMU eyKapioTaMu. BUKOIIHI penITKY I[UX OPraHi3MiB mpoJeskaau B IOpPo-
Iax IIOHAaJ MiJIbIioH POoKiB. BijbImicTs yUeHUX BBayKae, 110 CX0XKiCThL BOJOPOCTEH
i rpu6iB 3ymMOBJI€HA TUM, 10 B HUX OYJIU CIIiJIbHI IPEJKU 3 IPYIHN IKTYTUKOBUX.
Taxko:k BOHU NPUITYCKAIOTh, III0 B PidHUX I'pyIl rpubiB MOKYTH OyTH PisHi mpesn-
KU.

Puc. 65. CitnzoBUK Puc. 66. I1BineBuii rpud ITanuaKOBUI TPUO

Ty6idepa ip:xaBa ITeninuuiym (mikpodoTo- Cupoikka icTiBHA
rpadis)

MopiBHAKTE CNM30BUKN Ta rpnbU, BUKOPUCTOBYIOUM A0OATKOBY NiTepaTypy Ta iHTEPHET-
pecypcu.




BararoxkaitunHi eykapioTu, y ToMy 4ucyai i rpubu, BUHUKJIN Y BOLZHOMY Cepe/I-
OBHIIIi II IPHUCTOCYBAJINCA 0 *KUTTS B HbOMY. BoHU OyJIu 3aTHI 0 CTATEBOTO PO3-
MHOKeHHs. Hamauri rpubu, AK POCANHU Ta TBAPUHU, II0YAJIN OIIAHOBYBATH CYXO/IiJI.
ImoBipHO, came B 11eii mepios chopmyBaIucsA mepiiri Mikopusu (cum6io3 rpubis i Ko-
PeHiB POCaANH), OCKiJIbKY I'prdaM Oy HeoOXigHI peuoBUHU, SKi BOHU CAMOCTIHAHO
CUHTe3yBaTHu He Moryin. TakoyK yTBOPUIUCS JUIMaiitHuKy (cuM0io3 rpubiB i Bomopoc-
Teii). Ile Jajio 3Mory cuM0ioHTaM MEIIKATH B TAaKUX MiCISIX, /ie ITIOPi3HO BOHU HiKOJIU
0 He ocesimaucs (Ha OiJHUX I'PYHTaX, CKeJISIX TOIIO).

Pous rpu6iB B eKocucTeMaX Ta 3HAYEHHS B JKUTTI JIOOUHU. ['pubu Bigi-
rpParoTh BaKJINUBY POJb YV KOJ000Iry peuoBuH y nIpupoi. I'pubu-canporpodu pos-
KJIaJaioTh OPraHiuHi CIIOJYKHU I'PYHTY M0 MiHepaJIbHUX, AKi Hamaji 3aCBOIOIOTHCA
pocauHamu. IBisieBi rpubu 6epyTh yyacTh y I'PYHTOYTBOPeHHi. BoHU 3maTHi yTBO-
proBaTu hepMeHTH I 3MifICHIOIOTH IPOIleC PO3KJIAAAaHHA JUCTS Ta JepeBuHu. I'puod-
HUIIi 6araThoX rprbiB HAKONUUYYIOTh OPTaHiYHi CIONYKHY, AKi Imicid i1 pyiHyBaHHA
IepeTBOPIOIOTHCA Ha meperHiii. Mikopusa MO3WTWBHO BILIMBAE HA KUTTEiATb-
HicTb pocauH. I11010Bi Tijla MIATMHKOBUX I'PUOiB CAYTIYIOTH KOPMOM AJIs 6araTbox
ccasiiB (0inKku, oJ1eHi), nTaxiB, KoMax Torro. 'pubu-napasutu (TPyTOBUKH, IIBije-
Bi rpubu) MOXKYTh PYHHYBATH JepeBa, SHUIIYBAaTH BPOsKaii.

Bigomo 6sm3bpk0 100 BuaiB icTiBHUX rpubiB, 1110 MIiCTATHh HOKUBHI PEUOBUHMU.
Hesaki 3 Hux (mIeuepuili, rIMBU) IITYYHO BUPOIHTYIOTh. HeicTiBHI rpubu, HATpUKJIaI
IToranka 6sina, I'pu6 4opTiB MOKYTh BUKJINKATH CMePTEJIbHI oTpyeHH (puc. 67).
ITix vac 36upanHsa rpubiB HEOOXigHO OYTH 0COOJIMBO 00EPEIKHUMU, YTPUMYBaTHUCH
Big 300py cTapux i HeBimoMux rpubiB, 60 BOHM MOMKYTDb CIPUUYNHUTHA CMEPTeIbHE
OTpyeHHA. I3 TaKkuX 1BieBuUX rpubiB, AK IEHINUIiyM, OTPUMYIOTh aHTHOIOTHUKH,
a iHIIi BUKOPUCTOBYIOThH AJIs BUPOOHUIITBA CUPiB. JI1041, TBAPUHU TA POCIUHU MO-
JKYTb XBOPITH IIPU YpaKeHHI [[BileBUMU IpubaMu.

Puc. 67.IcriBHi Ta HeicTiBHI MATNHKOBI rpu6H

Jlucuuka HecIIpaBKHS ITorauka Grima I'pub uopris, a6o Purau

CTBOPIiTb NPOCBITHULLKI MPOEKTU:
1. «OBepexHo: OTpYIHI rprudn!».
2. «Miko3u: y HoMy ixHa Hebe3neka?».
3. «BigkpuTTs aHTUBIOTUKIB — KPOK Y NOAONAHHS IHDEKLINHNX 3aXBOPIOBaHb».
1. ChopmyntonTe 03HaYEHHA rpMOHOro opraHiamy.
2. 9ki OCHOBHI pycux eBontoLi rpnBiB?
3. fka ponb rpmbiB y NnpMpoai Ta 3HAYEHHS B XXUTTi IOANHN?




MpaBo Ha NOLWMPEHHS eNekTPOoHHOI Bepcii matoTb MOH YkpaiHun ta IM30
JlabopaTopHa po6oTa

BusHaueHHS TAKCOHOMIYHOTO ITOJIOKE€HHA BUAY B CHCTEMi OpraHiuyHo-
ro cBiTy (Bua Ha BMOiIp yunTeasda a00 BUNTEJIbKH)

Mema: HaBUUTHCS BU3HAYATH TAKCOHOMIiUHE MOJIOMKEeHHSA BUIY POCAUHU abo TBa-
PUHU B CUCTEMi OPraHiuYHOTO CBiTY.

Mamepianu: 306paskeHHs POCINH Ta TBAPUH.
Ilepebiz po6omu

1. PosrisgHbTe IpUKJIAL Kaacu@ikallii pocauH:

Bigmin IToxpuronacinui
Kiac OpHoOIOMBHI
ITopamor JliniensiTi
Ponuna Jlinitimi

Pin Jinia

Bun Jliniga micoBa

BusnauTe TakcoHOMiUHEe OJIOMKEHHA BULY,
300pa’KeHOro Ha PUCYHKY:

Binnmin
Kanac
Ilopsanok
Ponuna
Pig

Bun ITubynsa Begmeska

2. PosrisiubTe IpuKJIaL Kiaacu@ikaiii TRapuH:

Tun XopmoBi

Kinac Ccasii

Pan Xmxi

Ponuna Koraui

Pin Bapc

Bup Bapc cuisxkHU

Busnaure TakcoHOMiUHe TOJIOKEHHSA BUAY,
300pasKeHoro Ha PUCYHKY:

Tun

Kiac

Pan

Poguna

Pin

Bupg Beawmins Oypuit

Bucnoesox




MpoeKT

CrkiramaHHSA XapaKTEePUCTUKH BUIY 3a BUIOBMMH KPUTEPisIMU

Eranmu peaxizamii mpoekTty
1. OsmaiiomTecs 3 JiTepaTypoio Ta iHTepHET-pecypcaMu 3 HaBeqeHOro IUTAH-

HdA.

2. OsHaiioMTecs 3 XapaKTePUCTUKAMU BUIAIB-ABIHHUKIB XoM’ AK JaypChbKUHA
Ta XoM’ K I:KYHTapChKUA.
3. CriaamiTh XxapaKTepHUCTHUKY OOpaHOTO BaMU BUAY a00 BHUIIB 3a BUIOBUMU

KpuUrepiamu.

4. CdopmyioiiTe BUCHOBOK ITPO 3HAUEHHA KPUTEPiiB 115 BCTAHOBJIEHHS BULY .

Bunosuii XapaKTepucTuKa IIpuknan BugiB
Kpurepin BUIOBOTO KPUTEPia
Mopdoaoriuuuit | [TIogiéHicTs y OymoBi
0COOMH OJHOTO BUIY
(ocobamBocCTi Oy mo-
BU OpPTaHiB Ta iXHiX
cucTeM)
Xom’aK Xom’aK
IaypCchbKUi IKYHTapChKUHT
(6bapabuHCHLKUIIT) (KkuraiicbKuii)
digiomoriunmit | [ToxibHicTh Y npuponi :KuByTh | ¥ IPUPOIi KuU-
y mporecax 0JINBBKO IBOX BYTb OJIN3BKO
SKUTTETIATBHOCTL POKiB OJTHOT'O POKY
OpraHismiB 0THOTO
BUIY
Tenmernunnii BigminHicTs BuAiB 20 xpomocom 22 xpomocoMu
3a KapioTumom
(KkimbKicTiO i hop-
MOIO XPOMOCOM)
Teorpadiunmit ITonynsamii ogaHOTO 3axigHuit Ta Saxiganuit Cubip,
BUIY 3aliMaioOTh Cximunuit Cubip, Cepenus ta Ilen-
MIeBHY YaCTUHY MownroJtia TpasibHa Azisa
Oiochepu (apeast)
Exosoriuanii Ocobunu ox- WKupyTs vy Jici, HKupyTs y creny,
HOT'O BUIY JKU- cremy, Jicocreny, | HamiBIycTeJi
BYTH V IIOLIOHUX 01151 BOSOMMMUIIL
€KOJIOTiYHUX
yMoBax i 3afimarors | CIIoKuBaIoTh CroX1BaoTh
BJIACHY €KOJIOTiUHy | oBec, KYKypyasy, |oBec, KYKypyasy,
HiIly B eKOCHUCTEeMi | IIIIeHUITfO, IIIeHUI0, KoMaxX

KoMax
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IHouBigyanbHi 3aBAaHHA

Biokpummasa Hosux sudis 8 IHOoKumar

IIpouwnratite inHopmarriro, HaBegeHY y (pparMeHTi cTaTTi.

«Pisnomanimnui nandwapmu Indoxu-
maio — 6i0 zipcvkux Jicié 0o 6osomuc-
mux HusuH. KoxcHozo poky 3007102u ma
6omaniku 6i0kpusarmsv mym HO8i 014
Hayku éudu meapuH i pocaun. Juwe y
2008 poui mym 6ynao onucano 63 Hesi-
domux Hayuyi eudie xpebemHux meapur
— 28 sudis pub, 18 sudie penmuaniit, 14
sudis am@ioiit, 2 sudu ccasuyise ma 1 eud
nmaxis, a maxox 100 sudis suuyux poc-
aun». (Greater Mekong — New species
discoveries 2008. WWF 2008 ).

Hauionaavruii napk Kam Ten,
ITie0ennuil B’emuam

Sapnamag 1. fIKe 3 BUCJIOBJIIOBaHD IIiATBEPIKYETbCS iH(pOpPMAaIli€lo, HaBeIeHOI ¥
¢dparmeHTi craTTi.

A mpucTOCOBaHUX [0 JKUTTA Y BOZHOMY CePEeNOBUIIL BUAIB TBAPUH BiJKPHUTO MEHIIIE
B IIOPiBHAHHI 3 KiJIbKiCTIO BUAIB, AKi IIPHUCTOCOBAaHI 40 KUTTA HA CYXOI0JI1

B Buzis TBapuH, 1110 € TEIIJIOKPOBHUMU, BiTKPUTO MEHIIIE B IIOPiBHAHHI 3 KiJIbKiCTIO
BIIKPUTHUX BUIiB XOJOJHOKPOBHUX TBAPUH

B ma tepuTopii IngoxkuTaio He TPAILISIOTHCA BUAU 0e3XpPe0deTHUX TBAPUH

I’ ma reputopii IngoxuTa0 He TPAIISIOTHCA BUAY HUMKUYNX POCTUH

3apnanna 2. YYeHb Ta YYEHUIA AHANIZYBAIH o ..

rpadirk «BigkpurTsa HOBux BuUAiB 3 1750 POKY». sinomux supie
VYuens 3asHauus, 1110 B mepion 3 1750 pory Oyio
onucaHo Oinpine 1 MJIH HOBUX BUIiB. Y YSHUILS BU-
CJIOBUJIA CYI KEeHHS MPO IIiABUITEHHS TeMIIiB Bij-
KpuTTs HoBuX BuAiB B octanHi 100 pokis. XTo Mae

1000000

partizo? g
A jnire yueHsn e _/
b smaine yuenunsa P
B 060€ MaioTh paiio 1750 1950

I' oboe moMuIAI0TECA Bidxpummas Hogux eudis

31750 pory

3asnanag 3. YABITH, 110 BU — JOCJiTHUK ab0 JOCJiTHUIIS B raaysi sooJorii. AKi Te-
puTopii Bu obepere IJisi HAYKOBUX MOCJTiIKeHb, a01 BIIKPUTHU ¥ OHMCATH SKOMOTA
OinpIrte HOBUX BuIiB? BimmoBigk oOTrpyHTYIHATE.
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IHaguBigyanbHi 3aBAaHHA
Jlicu YKpaiHu

OsHaiiomTecs 3 iH(GopMaIrieo.
«/licu Yxpainu 3abesneuyromo
nompebu cycninbcmea 6 Jico8ux
pecypcax, ane po3mauloéari Ha
mepumopii Oyixice Hepi6HOMIPHO
(Ous. kapmy ). Cihopmosari noHad
30 sudamu depesrux nopid, nomix
AKux 0ominyoms cocHa, 0yb, OYK,
AJMUHA, Oepe3a, iabXa, ACEH, 2pao,

.. e 0-4p ; 1%
anuys. Bucoxuii eidcomor sano- i sy ey
i ici - O 5,1% T
8i0Hux nicie (16,1%), axui mae = %‘“"‘-" ol “mmﬁ“m‘f% gz
. i »i 15-299 a (= e
cmiiiky mendenyito 0o spocmar- =+ g oo e A

<

H».

Jlicucmicmw o6acmeil Yrpainu (2011 pik)

3asmannga 1. fIKe 3 TBepAKeHb MOKHA c(pOPMYJTIOBATH Ha OCHOBI aHaJIidy HaBeIeHO1
irdopmarrii?

A miBmenna yacTuHa TepuTopil YKpaiHu 3asricHeHa OijibIlle B IOPiBHAHHI 3 IIiBHiU-
HOIO

B MakcuMaJIbHUE CTYIiHb JiCHCTOCTi TepuTOopil obJiacTeit € Burum 3a 70 %

B B VEpaincerux Kapmarax jsicu pocTyTs 61kl Hisk Ha 25 % TepuTopil

I' mepeBaskHa uacTHA TepuTopii YKpainu 3amicHena meHrIie 3a 5 %

Sapmanasg 2. YYeHb Ta YUEHHUILA
aHasisyBasiu pgiarpamy «Poamomin
oI JriciB YKpaiHu 3a IiepeBa-
JKAQIOUMMM  [TePeBHUMMU BUJAMU».
Vuens 3a3HaUUB, 1110 0IU3BK0 42%
IJIOIIII JIiciB 3aliMaroTh XBOWHI poc-
JIUHU. YUYEHUIld BUCJIOBUJIA CY-
IKeHHd, 1o Oiabime 50 % miromi
JiciB 3aliMarOTh IOKPUTOHACiHHI
pocaunu. XTO Ma€ palfio?

A numie yuenp

B numre yuenua

B 060€ matoTh parriro
I' 060€e TOMUIAIOTHCS

24%

Sapnanag 3. ki npuuuaM, Ha Bairy 1yMKy, BCOKOTO BiICOTKA 3alOBiIHMX JIiciB B
VYxpaiui?
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CaMOKOHTPOJ1b PiBHA HaBYa/IbHUX JOCArHEHbD.
Bcmyn. biopiz3HoMaHimms

TecToBi 3aBaHH 3 OTHI€I0 TPaBWIBHOIO BimmoBimmio (0,5 6ana)

1. Ui popmMu XnTTA HEe MatOTb KNITUHHOT opraHisadii, € 6inkoM i 30aTHi BUKIMKATU
iHDEKUIMHI 3aXBOPIOBAHHS JIIOOMHU Ta TBAPUH. YKaXiTb iX.

A Bipycu
b Bipoigu
B Bipionn
T’ mpionn
2. YKaxiTb 3aXBOPIOBAHHS JIIOOVHN, 9KE CMPUYNHSIIOTh BipyCu.
A ryb6uacra eHmedasonarisa
b engemiunuii 306
B Ty6epKyIb03
I’ mosriomieiT

@

YKaxiTb MPOKapioTUYHMIA OpraHiam.
A iangysopig-Trydenbka

b xnamigomoHaza

B miamobaTepisa

I' ameba mporeit

4. YkaxiTb MOMiX 3006paxeHnx reTepoTpodHNi OpraHiam, Skuii nepecyBaeTbCcs 3a
[ONOMOr OO BINOK.

5. ABTOTpPO®HI oOpraHiaMmu, y kKnitMHax ssknx BigOyBaeTbCst GOTOCUHTES, — Lie

A zanizobakTepii

b GakTepii OpoaiHEA

B nypuyposi 6axTepii

I’ mitpudikyBaabHi 6akTepii

6. Moxn1BrM cnocoboM rnornepeaxkeHHs MPIOHHOro 3aXBOPOBaHHSA MOXe OyTr

A mpodimakTruHe MIeIeHHS

b BuKopucTranHa aHTUOIOTUKIB

B BBemenHsA JiKyBaJIbHOI CUPOBATKH

I’ He B)XKMBAHHA B 13Ky 3apaskeHoro M’ saca

TecToBi 3aBIaHH 3 OTHICIO IIPABUJIbHOIO Binmosiamto (1 6a.t)

7. NpoaHanizyinte TBEpOKEHHS OO0 BipYCiB.
I. NMna3smatnyHa membpaHa BipyciB cknagaeTbea 3 niniaie Ta 6inkis.
Il. IcHylOTb BipycH, y 5Knx HOCIEM cnaakoBoi iHdopmauii € monekyna PHK.
Y € NOMiX HUX NPaBUIIbHI?
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A npasuibHe Jsuie 1
b opaBunsue gutme 11
B o6uzaBa mpaBuIbHIL

I’ Hemae mpaBUIIBHUX

. Y4yeHb Ta yyeHnus 06roBopoBanv 3HAYEHHS MPOKaPIOTIB Y XUTTi IIOANHU. YYEHb

BMC/OBMB OYMKY, LLO MOMIX NPOKapioTiB 6arato XBOPOOOTBOPHUX. YYeHNUsa 3a-
yBaXuna, L0 BYEHI HABYMINCS BUKOPUCTOBYBATW BakTepii o1 OTPUMAaHHSA aHTU-
GioTunKiB, FTOPMOHIB, depMEHTIB. XTO Mae paLito?

A nuine yueHb

B numnre yuenuia

B 060€ MmatoTh parrito

I’ 060€ TOMUIAIOTHCS

MMin, yac nabopaTopHOI POOOTM YUHI Ta YHEHULLi cCrOoCcTepirany 3a pyxoM XxnamiaoMoHa-
O B HAaNpsIMKy 0 mkepena ceitna. Taka noBefjHka € BUSBOM

A pediexcy

b iHcTUHKTY

B mosuTuBHOrO TaKCcUCYy

I' meraTuBHOTO TaKCUCy

TecToBi 3aBIaHHs 3 KOPOTKUM omnmcoMm (1,5 6a.a)

10. NpoumnTtante onuc: «Lje ogHOKNITUHHI 200 KOJIOHIasIbHi OpraHi3aMu, SKi He MaroTb

meMbpaHHux opraHes. NoMix HUX € ik aBTOTPOQHI, Tak i reTepoTPoHI opra-
Hi3Mmu». [1pOOoOBXTE ONUC 3a HABEAEHMMU O3HAKaAMMU.

Kaimuna ITapasumuuni sudu € Vuacnioox

Mmicmumo NPUYUHOI BUHUKHEHHA 8 scummedianvhocmi ne6HuUX
JI00UHU 6u0i6 ymeopuaucs noKkaadu

1 aapo 1 ryGepKyano3y Ta Xoepu 1 Topdy

2 pubocomu 2 TpUIly Ta repuecy 2 zasrisHol pyau

3 KIITUHHY CTIiHKY 3 IIMHTHU Ta paxiTy 3 Kam’SIHOTO BYyTiJIA

3 IeJII0JIO3U

11. YkaxiTb NpaBusibHi TBEPOXKEHHS LLOO0 300paXKEHOrO OPraHiamy.

o cknady 3a cnocobom B exocucmemax
KAIMUHRHOL  JCUBJNEHHA € Haaenumy 00

CMIHKU PYHKUIOHAILbHOL 2pYnU
8xo0umso

1 mypein 1 doroTpodom 1 mponyueHTiB

2memono3a 2 xemoTpodom 2 KOHCYMEHTiB
3 kpoxmasab 3 mikcorpodoM 3 penyIeHTiB

BukoHnaiiTe 3aBIaHHA B MUChMOBiii hopmi (3 6a.iu)

JoBefiTb, WO OAHOKITUHHNI OpraHi3aM € 6i0NIoriYHOI0 CUCTEMOIO.
MoAICHITbL 3HAYEHHS BioNOriYHMX A0CHIOKEHb AN PO3B’13aHHS NpobiemM noacTea.
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3 icmopii 8iOKpummis

JItoACTBO MOCTYNOBO PO3KPUBAE TAEMHULL XUTTELIANBHOCTI KNITUHU, NPOLECIB ne-
PETBOPEHHS B Hili PEYOBUH, EHEPreTUYHOIro 3abe3neveHHs NPoLLECiB 0OMiIHY PEHOBUH.

YnepLlie cuHTE3yBaB 3 HEOPraHiYHOI PEYOBUHU OPraHiyHy CroJlyky HiIMELbKUA XiMiK,
nikap ®piapix Benep (1800-1882). lMicna pobitT Benepa 3 4acom novanu 3’sicoOByBaTUCS
MeXaHi3MM TakMX NPOLIECIB, K AMXaHHA, OpOoAiHHA, pepMeHTaLjs, OTOCUHTES. BUBYEHHS
XiMIYHOrO CKJlafy Ta BNacTUBOCTEN CMOJMYK, BUAOINEHUX i3 TBAPWH i POCAUH, CTaso nNpes-
METOM OpraHiyHoi Ximii (ximii opraHiyHux crnonyk). MNMoyaTok GioximMii 03HaMeHyBaBCS Bif-
KPUTTSM nepLuoro pepMeHTy aiactasu (HUHI BimomMoro sik aminasa) 1833 p. AHcesibmMom
lNMaeHom. TpynHoLLi, MOB’A3aHi 3 BUAOINEHHSAM DEPMEHTIB i3 TKAHWH i KITITMH, HABOAUIN HA
LYMKY NP0 HEMOXJIMBICTb BUBHEHHS KITITUHHUX DEPMEHTIB No3a Xnsnumu ictotamu. Mpo-
Te 1896 p. MOXIMBICTb CNOCTepiraTy CNMPTOBE BPOAiIHHA B eKCTPpakTax po3TepTux (TOOTO
No30aBfeHNX CTPYKTYPHOI LLMICHOCTI) OpiXAXIB Oyno MiaTBEPAXEHO HIMELIbKUM YYEHUM
Enyapaom byxHepom, aKnii 3yMiB eKCNeprMEHTasIbHO CnocTepirat Len npoLuec.

Cam TepMmiH Gioximis Bneplue 3anponoHoBaHuii 1882 p., NnpoTe WKMpPoKO BUKOPUC-
TOBYBaTM Oro noyanu nicnas pobiT Himeubkoro ximika Kapsia Hoibepra 1903 p. Bigrogai
Oioximis LWBMAKO po3BMBanacs, 0ocodnMBO NoYnHalum 3 cepeanHn XX cT., nepLu 3a Bce
3aBasikn Po3pobLi HOBUX MeTOoAIB (XpomaTtorpadis, peHTreHOCTPYKTYPHUIA aHanis, me-
TOA MiYEHMX aTOMIB TOLO).

Haykosi npaui KnumeHTta Timips3eBa NPUCBAYEHO BUBYEHHIO POTOCUHTEZY. Y4EHUN
YCTaHOBMB, WO POTOCUHTES BiAOYBAETLCA 32 3aKOHOM 30epeXXeHHs1 eHeprii; IHTeHCUB-
HICTb GOTOCMHTE3Y TICHO NOB’A3aHa 3 IHTEHCUBHICTIO CBiTNa. TiIMIPA3EB BUCI0OBUB OYMKY,
Lo x10podin xiMmivHO 6epe ydacTb y GOTOCUHTESI, NependaynBLLM TUM CaAMUM PO3BUTOK
cy4yacHoi gisionorii pocnvH

Mepebir rnikonisy B kniTMHax apixaxis onucanu OTTo Bap6ypr, laHC ¢oH Erinep-
XenbniH Ta Aptyp lapaeH (oBa ocTaHHI BYeHi oTpuManu HobeniBcbky nNpemito 3 Ximii
(1929 p.). Mikoni3 y m’a3ax gocnionnu lNyctas Em6ae+H ta Orro Meeprog (Hobeniscbka
npemisa B ranyai ¢isionorii abo meanumHmn 1922 p.).

3a cBOi gocnigeHHs B ranysi 6ioximii oTprumanu HobeniBcbky npemito 3 ¢igdionorii abo
MeauumHn 1953 p. aBa 6ioxiMikn HIMELIbKOro MOXOAXKEHHS — aHrNinCbKnii XaHc Anosibg
Kpebc Ta amepukaHcbkuii @piy AnbbepT JlinmaH 3a BiokpUTTa LMKy BioXiMiYHMX peak-
Ll Nig, Yac KMCHEeBOro etarny eHepreTu4YHoro ooMmiHy (HasaHuit umkinom Kpebca). Ame-
puUKaHCbKunin Ximik MesiBiH KasibBiH BUBYaB NPOLECKM TEMHOBOI a3 GOTOCUHTESY (LMK
KanbBiHa). 3a uj gocnigxeHHs BiH 6yB yoocToeHnin Hobeniscbkoi npemii 1961 p. MisHiwe
Mitep AeHHic MiTyenn po3kpmB MexXaHi3M CUHTE3Y MITOXOHAPIAMM FOJIOBHOI EHEPreTny-
Hoi monekynun — AT® (Hobeniscbka npemis 1978 p.)

Kiaument ApkazniioBuu Timipsases Xanc Amonsd Kpede
(1843-1920) (1900-1981)
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§ 15. 06MiH pe4yoBMH Ta eHeprii — ocHoBa
(pYHKLiOHYBaHHA 6i0/10riYHUX CUCTEM

| JaviTe 03Ha4YeHHsI MOHATTS OOMIH PEHOBUH.
¥ Lo Take nnacTuyHWi Ta eHepreTuyHui 0OMiH?

w

Biosoriuni cucremu — 11e BigKkpuTi cucreMu, To0TO BOHU ITepedyBaioTh y CTaHi
HOCTifiHOTO 0OMiHY peuoBUH i eHeprii 3 HAaBKOJUIIIHIM cepemoBuiiieM. Jlyisa 3ades-
TMeUYeHHs BJIACHUX €HEePreTUUYHUX NOoTpebd OpraHidaMu BUKOPUCTOBYIOTH €HEpriio,
10 HaAXOAWUTh 3 HABKOJUIIHLOTO CEPeJOBUINA. BOHU aKyMyJIIOIOTh €HEpriio y
dopmi ximiuHMX 3B’A3KiB OpraHiuHMX MOJIEKYJ, OTIKe, IIePeTBOPEHHSA eHeprii
B3a€MOMNOB’sA3aHe 3 oO0MiHOM peuoBuH. (14 Giosoriunux cucrem oOMiH 3 HaBKO-
JIUIITHIM cepemoBUINEeM € YMOBOIO 30epesKeHHA U MiATPUMKM IXHbOI CTPYKTYPHOI
oprauizarii IMJIAXOM CAMOOHOBJIEHHA BCiX PEUOBUH i KOMIOHEHTIB, 3 IKUX BOHU
CcKJamaoThed. € BifKpuTi cucteMu i B He;KUBil mpuponi, aje ixX icHyBaHHS AKic-
HO BifpisHseTbCA Bif icHyBaHHSA KUBUX cucteM (puc. 68).

OOMiH pedyoBUH Ta MePeTBOPEHHs eHeprii. Biosoriuni cucremu morpe6y-
OTh HAJXOMKEeHHA PEUOBUH 3 HABKOJUIITHHOTO CEPEIOBUIIA Ta 1X TT€PETBOPEHHS.
(““’ @ CykymHicTh yCix XiMiUHMX epeTBOPeHb PEUOBUH B OPraHi3dMi 3 MOMEH-

"7 Ty HaOXOKEHHA 1X 3 HAaBKOJUIITHLOTO CePEeOBUINA O MOMEHTY BUBEIEHHS

MIPOAYKTiB po3magy Ha3MBAOTh 0OMiHOM Pe4OBUH, a00 MeTa00Ii3MoM.

B opranismi ommouacHo BimOyBaeTbcsa mepebir ImmpoleciB ABOX THUIIB. 3 Ha-
BKOJIUIITHBOTO CEPEOBUINA HAAXOAATH MEeBHI PEUOBMHU, TMOTJINHAETHCA €HEPTid,
HeoOXigHa IJisd YTBOPeHHS XiMiuHMX 3B’sA3KiB, i BimOyBaioThbcs peakxiiii cuHTE3y
CKJIAIHUX PEUYOBUH i3 IPOCTHUX, 1110 3a0e3M1eUy0Th IIOHOBJIEHHS IXHBOr0 XiMiuHOTO
CKJIANy — acuminayisa (Bix JIaTMHCHKOTO CJIoBa assimulo — pob.iio moni6bHuM).

Puc. 68. Ilpukiany BITKPUTUX CUCTEM Camopopgna cipka. I'opinasa

Awmeba nporeii. JKuBieHHA

OFWILLIin MPOLIEC XMBMEHHS amebu OsHailoMmTecq 3 nNpuUKJIagom

npoTen. BiAKPUTOI CUCTEMMU:

MOACHITL 3HAYEHHA >KUBJIEHHA ON4 «[Manaymii WMaTroK caMopoaHoi
NiATPMMAHHS roMeocTasy 300paxeHoro cipku nepebysae B cTaHi 06MiHy
opraxisamy.

3 HaBKOJIMLLHIM CEepenoBULLIEM:
ropivHs BifGyBaeTbcs 3a y4acTi O,
yHacnigoK rpoLecy BUAINSETbCS
SO, 1a eHepria y Burnaai rernia.»

[arvite BignoBiab Ha 3anNUTaHHS:
«4Yn 30epirae wWMaToK Cipku CBOIO
MEPBUHHY CTPYKTYPY?»




66

@ Acuminauis, abo miIacTUYHUE O0OMiH, — CYKYIIHICTh peakIliii cuHTe3y
BUCOKOMOJIEKYJIAPHUX OPTaHiUHUX PEYOBUH, IO CYIPOBOMKYIOTHCS IIOTJIM-
HaHHAM eHeprii.

Boguouac y 6GioJsioriuniii cucremi BimOyBaeThCsA IPOTHMJIEKHUI IIPOIEC —
POBIIeILIEHHS CKIAJHIX PEeYOBUH HA MPOCTIIi 3 BUBLJIbHEHHAM eHeprii — du-
cuminayia (Bixg matuHCHKOTO cyoBa dissimulo — pobmaio Henonibuum). Enep-
ris, iKa BUBLJIbHAETHCA, MOKEe HAKOIIMUYBATHUCSA B CHHTE30BaHUX MOJIEKYJIaxX
AT®, nepeTBoproBaTHCA Ha TEILJIOBY €HEPrio TOIIIO.

@ Jucuminsnisi, abo eHepreTUYHUHN 0OMiH, — CYKYIIHiCTh peakIliil posiie-
TIJIeHHSA 11 OKMCHEeHHS OPraHiuHNX PEUOBUH, IO CYIIPOBOIKYIOTHCS BUBIJILHEH-
HAM eHeprii.

Bsaemosr’a30k acumiaamii Ta qucnMiagmii. Acuminania ra rucuMinania
€ MPOTUIEKHUMI CKJIQJOBUMU IIPOIlecy OOMiHY PEUOBMH i IIepeTBOPEHHsI eHeprii.
OgHaK BOHM HEPO3PUBHO IIOB’sA3aHiI MisK c00010, 110 3YMOBJIEHO 3HAUHMNM 3aIIacoM
TIOTEHIIIHHOI eHeprii came B opra"iuamux MoJexyjaax. Peakiii 6iocuaTe3y moTpedy-
IOTH IIOTJIMHAHHSA €Heprii, I10 BUBLIBHAETHCA B PE3yJIbTaTi peaKIliii eHepreTuuHO-
ro oominy. [ja mepebiry peakiiiii eHepreTUUHOro OOMiHY HeOOXimHWH mocTiiHU
OiocmHTe3 OpraHiYHWX PEedYoBUH, AKi Hajgasi OyayTh PO3IIeIoBaTuCA. ¥ IIpolleci
eHepreTuYHOro o0MiHy MoJsieKysau AT® yTBOPIOIOTHCSI, a B IPOIECi IJIaCTUYHO-
ro oOMiHY BOHU BUTPAYAIOTHCS, POIIIEILIIOITHLCA 3 BUIIJIEHHAM eHeprii (puc. 69).
Bsaemo3B’sa30K acumiaarnii i gucuminadgmnii foBogaTs gocaimsKeHHA, AKi moxkasaiin,
10 IIiJT Yac POBMHOMKEHHSA OPraHi3My 3HAUHO IIePeBaKai0OTh PeakIlii posIenieHHsd.
ITe 3ymoBJIeHO pi3KUM 30i/IbIITEHHAM BUTPAT €HEPrii Ha ITPOIeCH ITOAAIBIIIONO POCTY Ta
pPO3BUTKY. ¥ OyIb-IKOMY OpPraHi3Mi peakilii o0OMiHy peYoBUH i ITepeTBOpPeHHsA eHeprii
TiCHO B3a€MO3B’A3aHi MisK co0010, 1110 CTAHOBUTL OCHOBY JKUTTEAIAIBHOCTI Ta 3a0e31re-
Yye IIICHICTh OpraHismy.

Puc. 69. €EqHicTb IPOIIECiB CUHTE3Y Ta POSIIEINJIeHHI PeYOBUH

[MornnHaHHA eHeprii
VYVVYY

NnacTuyHUM 0OMIH

-

Posuienneni
pevyoBUHMU

CuHTe30BaHi
pPevYoBMHMU

/

O6MiH pe4oBUH Ta eHeprii

EHepreTnyHuimn o6MiH
VYVYYVY
BuBinbHeHHS eHeprii

‘ [MOoACHITL B32EMO3B’A30K aCUMINAL|i Ta ANCUMINALIl y GYHKLIOHYBaHHI Pi8HMX GiONOriYHNX
CUCTEM.

1. [aiTe 03Ha4YeHHS NOHATTA 0OMIH PEHOBYIH.

2. Yum Bigpi3HAETbCS BionoriyHa cucTema Bif, BiAKPUTOT HEXNBOI cuctemm?
3. [NopiBHANTE aCUMINALLIIO Ta ANCUMINALLIO.

4. T10ACHITb EOHICTb NPOLLECIB CUHTEZY Ta PO3LLENIEHHS PEYOBUH B OPraHi3mi.
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§ 16. Oco611BOCTi 06MiHY peYOBMH Ta

nepeTBOPeHHA eHeprii B aBTOTPOMHMUX i
retTepoTpopHMX opraHiamiB

Lo Take aBTOTPOQHI Ta reTepoTpodHi opraHiamm?

€aHicTh Ta Y3roIKeHiCTh IPOIeCiB IJIACTUYHOrO i eHepreTHYHOro OOMiHiB 3a-
0e3meuyoTh (PYHKIIIOHYBAaHHS OPraHidMiB K ILTiCHIX 0i0JI0TiYHIX CHCTEM, 3HATHUX
IO caMOperyJiAlil i camooHOBJIeHHA. [[1s1 3a0e3reueHHA BIAaCHUX €HEPTETUUHUX
moTped Opra’HidsMu BUKOPUCTOBYIOTH €HEPTito, II[0 HAAXOAUTH 3 HABKOJIUIITHBOTO Ce-
pemoBuIla, akymMyJIouu ii y opmi XiMiuHMX 3B’ A3KiB OpraHiuHUX MOJIEKY.I.
ABTtoTtpodHe Ta rereporpodHe JKMBJIeHH. Opradismu, 31aTHI CHHTe-
“’?" ) 3yBaTH OpPraHiuHi peuYOBUHY 3 HEOPTaHIUYHUX, HA3UBAIOTH aémompogamu (Bix
&% rper. autos —camitrophe —ixa, sxkuBnenHa). OqHi 3 HUX BUKOPUCTOBYIOTE AJIS
X TPOIECiB eHepPTiio CBiTJa — 3eJIeHi pOocaWHU i JeAKi mpokapioTu (1iaHo-
OaxTepii, seseHi Ta mypayposBi 6axTepii). IIpurazgaiite, 1110 IpoIec YyTBOPEHHS
OPraHiYHUX PEeYOBUH 3 HEOPTaHIUYHUX 3a YUaCTIO CBiTJIa HA3UBAIOTH (YOMOCUH-
me3om, a OPra”HisMu, AKi B TAKUI CIIOCi0 aKyMYJIIOIOTH €Hepriio, — gpomompo-
damu, abo pomocunmemuramu. IIpo ocobmuBocti hoTocuuTedy HaKTEPit MU
posnoBiganu B § 9. [HINTMM MOTEHITIHHUM JJKEePeIoM € eHepTid eK30TepMiuHuX
peaktiii. IIpormec yTBOpeHHSA OPTaHiUYHUX CIIOJYK 3 HEOPTaHIUHUX 3a PAXYHOK
eHeprii xiMiyHMX peakIii HA3MBAOTH Xemocunmezom. Opranismu, 31aTHI 3a-
CBOIOBATH €HEPrilo XiMiuHMX peakIiiii, HA3MBAIOTH Xemompodamu, abo xemo-
cunmemukamu. Takux opramismis 6araTo momisk 60axTepiii Ta apxeii: 3ais30-
OaxTepii, cipkobaxTepii, HiTpudikysaabHi 6axTepii Tomo (puc. 70).

Puc. 70. ABroTpodHi opramiamu B 30Hi MITOPMOBUX BUKUAIB Bisoro mops

| TTomix Gypux

| BomopocTeii, 1110 THUIOTh
j Ha ys0Oepexxi, Ha

| BOJIOTOMY COJIOHOMY

)| icky, HacCU4YeHOMY

8l cipxoBomHeMm,

| BUDiBHAIOTHCA IIAMU

| pisHOTO KOJIBODY. Ile

| CKyIueHHS IPOKAapioTiB:
| miamobGaxTepii — 3eseHi,
| mypoypui 6akTepii —

| po:xeBi, a cipkobaKTepiil
| — Oini mrsamu.

@ Cknapaitb po3noBiab Npo 0cob6MBOCTi 0OMiHY PEHYOBUH Ta eHeprii OpraHiamis, NPo sKi noeTb-
cs B onuci. BukopuncTtoByiite ong uboro nigpy4Huk (§ 8, 9, 16) Ta iHTepHeT-mxepena.
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Ilepeniunmo KinbKa peakiriii, o Big0yBaOThCA 3a yUacTi 0aKTepiii, y AKX BU-
IiJISeThCS OOCTATHS OJIS CHHTE3y OPraHiuHMX CIOJNYK KiabKicTh eHeprii. 3amiso-
b6axTepii okucHOTE cnoayku Pepymy(Il) mo conyk Pepymy(IIl), ciprobaxTepii
OKNCHITL Cyabdyp CipKOBOIHIO 10 MOJeKyaApHol cipku. Tionosi 6akTepii Ta-
KOJK IepeTBOPI0IOTh coayKu Cyabdypy, OKMCHIOIUYN MOJEKYIAPHY CipKy, CYJIb-
ditu abo cyabdigu go cyabdarTis.

BogueBi 6akTepili OKHMCHIOIOTHL MOJIEKYJISPHUI BOJAeHL N0 Boau. HiTpu@iky-
BaJIbHI OaKTepii 3maTHI OKMCHIOBATH aMOHiaK, IO YTBOPIOETHCA IIiJ Yac THUTTS
OpraHiuyHUX PEYOBUH, M0 HiTpuTiB Ta HiTpaTis. OTiKe, CIIEeKTP IepPeTBOPIOBAHUX Xi-
MiUYHHX PEUOBUH € JOCUTH MUPOKUM. [IpoTe eHepris, 1110 BUAIJIAETHCA B OMMUCAHUX
peaxIlifax, He BUKOPUCTOBYEThCA 0€3II0CEePEeHbO /ISl CUHTE3Yy OPTaHiUHUX CIIOJYK.
Ha meprromy erarri BoHa akyMyJIi0eThbeA v 3B’ sI3Kax MoJieKya AT® i aurie mortim
BUKOPUCTOBYETHCA AJIA CUHTE3Y OPraHiYHUX PEeYOBUH 3 HeopraHiunux. I1a ocobiu-
BiCTB € CIIiJIbHOIO 03HAKOIO0 XeMOCUHTE3Y I (DOTOCUHTE3Y.

"‘*“‘“’* OpraHismu K, siKi BUKOPHCTOBYIOTH €HEpPTil0 IMOTOBUX OPTaHiUHUX Pedo-
BIH, HA3MBAIOThL 2emepompogamu (Bix rpen. heteros — immmuii i trophe — i:xa,
skuBJeHHsA). [[o 1miel rpynu HajgekaThb rpubu, OibIICTh TBApPUH i OaKTepiii.
HJia HUX [O:KepeJsioM eHeprii € CMHTe30BaHi IHIMMMU OpraHidaMaMu OopraHiuHi
CIOJIYKU, AKi BOHM OTPUMYIOTh 3 ixKero ("KHMBi opramismu, ixHi permTku abo
MPOAYKTH JKUTTETIATBHOCTI).
€ opranismu, AKMM BJIACTUBUH 3MilIaHWH TUT KUBJIEHHSA — Mikcompogu . Mik-

corpodaM mpUTaMaHHE aBTOTPO(HE JKUBJIEHHA (PeUOBMHAMHU, IO YTBOPIOIOTHCS

BHACJIIIOK (hoTOCHHTE3y a60 XeMOCHUHTE3y) Ta reTepoTpodHe (OpraHiuyHUMU CIIOJY-

KaMu, I110 HaJAXOATh 3 HABKOJUIITHBOTO cepenoBuiiia). [[o MikcoTpodiB BimHOCATH

nedkrisanxizobakTepii, cipkobaKkTepil, OMHOKJIITHHHI eyKapioTHuHi opranisamu, poc-

JUHU-HAIiBIIapasuTu, KOMaxoigHi pocaunu Toiro (puc. 71).

Puc. 71. Ilpurknanu reTepoTpodHUX i MiKCOTPOHUX OpraHiaMiB

Bemepuna Myx0J0BKa

XameieoH

. PoganisHanTe retepoTpodHUii i MikCOTPOPHUM OpraHi3M. MOACHITb CBOE PiLLEHHS.
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PisHomaHiTHiCTHh reTepoTpohHUX OpraHi3aMmiB. I'ereporpodHi opraxis-
MU PiBHATHCA 3a 00’€KTaMM JKUBJEHHS, AKi € AKepejioM OPraHiYHUX PEUOBUH.
00’eKTaMu JKUBJECHHA IJIs OMHUX TBAaPUH MOKYTH OyTH iHIIII TBAPUHHI OpraHismu,
Ha AKWX BOHU MOJIIOIOTH. THUII "KUBJIEHHA, 3a IKOTO OJWH OPraHisdM (XMiKaK) JKu-
BUTBHCA iHIMUM (260 iHIIIUME) OpraHisMoM (KepTBOI0), HA3UBAIOTh XUMNAUMEOM. Y
TIPOIleci CIiIbHOI eBOJIIOII] XMIKAKHY 1 JKepPTBU IMIPUCTOCOBYIOTHCS OJIUH 0 OJHOTO:
Y XUIKaKiB 3’ ABJISAIOTHCA i PO3BUBAIOTHCA 3aC00U BUABJIEHHA I aTaKU, a B ?KePTB —
3aco0u MacKyBaHHA i 3axucty (puc. 72).

XwuKaiTBo He Tpeba IJIyTaTy 3 TUIIOM KUBJIEHHS, 32 TKOTO 00’ €KTOM JKUBJICH-
HfA TBapWHU € POCJIMHHUN OopraHisaM, — ¢pimogaziero. Ilomixk 6esxpebeTHUX 10 (i-
TohariB HaJIeKaTh I'yOKU, Oi/IBIITiCTh UepBiB i KomMax. XpebeTHi (hiTodaru 4acTKOBO
BUKOPUCTOBYIOTH TBAPUHHY 13Ky, OCKIJIbKM iM HeoOXimHI meBHiI HesaMiHHI amiHO-
KHUCJOTH TBAPUHHOTO ITOXOMKEHHSs, HAIIPUKJIAJ, NiBHIUHI oJieHi iHOAI cmoKuBa-
IOTh y 1Ky JIEMiHTiB TOIIIO.

3a TaKoro TUIY KMWBJIEHHS B POCJWH BUHMKAIOTH IIEeBHI 3aXWCHiI IPUCTOCY-
BaHHs. HalieQeKTUBHIININM «BUHAXOAOM» IJA B3aXUCTY € YTBOPEHHS HaNOiJIBII
TIOIIUPEHUX Y CBiTi POCJMH MOJIiIMEPHUX CIIOJYK — IeJII0J03u Ta Jiruiny. Oouasi
PEUYOBUHU Ay Ke CTifiKi, MiIHI I A4 iX M00yI0BU He IMOTPiOHO OyAb-AKUX «medi-
IMUTHUX» XIMIiUHUX eJeMeHTiB. ¥ OedKux 0e3xpebeTHUX € (pepMeHTH, AKi pos-
MIEIJIIOI0TH IIi PeYOBUHU (HAIIPUKJIAL, IeJioJas3a), ajie B XpeOeTHUX TBapPUH BOHU
OTHOKJITUHHUX opraHismiB. HaliBimomiIri npukaaay BBa€EMOBUTIHOTO COiBiCHY-
BaHHS TBapWH i MiKpoopraHiamiB — pisHi sKyliHi TBapuau (puc. 73). Opranismu,
AKi JKUBJIATHCA COKaMM ab0 BUAIJEHHAMHU iHININX OPraHidMiB i BUKOHYIOTH IpHU
IILOMY *KUTTEBO BaKJIWBi Tpodiuni dyHKIii, HasuBarOTh cumbiompogpamu. Ta-
KHMX OpPraHidMiB 6araTo moMisk MiKpoopraHiaMiB.

Puc. 72. IIpukaagy XMKaiTBa: IMOJIOBAHHA Puc. 73. BiBmi
3rpai BOBKiB (@) i Kpoxkoamiris (0)

a 6 B 1 cm® 06’emy mryHKa
BiBI[i HATiUyeTHCA IO

MpoaHanizyrite cnocobu NOMBAHHS XUXaKiB i fanTe 16 Mo Gaxrepiit, 1
MJIH JGKTYTUKOBUX

BIANOBIAI Ha 3ar!V'TaHHﬂ' Harnpocrimux i 330 Tuc.
1. flka cTparteris nonoBaHHA NpuTaMaHHa 306paxe- iHQy30piii.

HUM TBapuHam?
2. 9ki ocobnuBocTi 6yA0BM € NPUCTOCYBAHHAMWU OS5
Takoi cTparerii?
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Y mpuponi Takoyk HaTpalJIgeMO Ha BUIIQAKU CIIiBiCHYBaHHS OpraHisMiB, 3a
AKUX OJWH 3 OpraHisMiB (ITapasuT) IIeBHUI Yac BUKOPUCTOBYE iHITOTO (Xa3AiHa) K
I:KepeJso sKUBJIEHHS Ta cepeloBuUllle icHyBauHA. Takuil TUI }KUBJIeHHA Ha3WBAIOTh
napasumuimom. Ilapasurtu € nomixx 6axkTepiil, OAHOKJIITHHHUX eyKapioTiB (quB.
§ 11), TBapuH (ILJI0CKi, KPYTJIi Ta KiJbyacTi YepBU, YUJIEHNUCTOHOT1, MOJIOCKH), TPU-
0iB (OOPOIITHUCTO-POCAHI, TDYTOBUKHU, PisKKHU, CAKKM) i HaBiTh KBiTKOBUX POCJIUH
(puc.74).

BigminHicTs mapasuTuadMy Bia XmikallTBa Ta iHIIMUX (opm B3aeMoAil opramis-
MiB moJsArae B ToMy, I1o (isioJsoria mapasuTa nigmopsaakoBaHa (isiosorii xassiza,
MOT0 "KUTTEBUIN ITMKJ HEMOMKJINBUM 0e3 OTPUMAHHS BiJ XassdiHa HeoOXigHUX mJIs
HBOT'O PECypCiB.

Canpogazia — TuN KUBJIEHHA OPraHIYHUMM PeUYOBMHAMM TiJI MEPTBUX opra-
HisMiB abo IPOAYKTIB IXHBLOI KuUTTEAisAAbHOCTI. Taki opraniuni peuoBuHM yacTo
Ha3MBAaOTh JETPUTOM, & OPTaHidMu, AJd AKUX BiH € 00’€KTOM JKMBJICHHS, — Oe-
mpumogazamu. Bizomo 6araro TpynoigHux xpebeTHUX TBapUH — rieHu, rpudmu,
cTepB’ATHUKU, BOPOHU, AedKi pubu. ¥ TaKUi »Ke CI0Ci0 MOMKYTh XapuyBaTHCH i
BeJInKi OesxpebeTHi. Hanpukiaanm, :KyK-MepTBOif 34aTeH yABOX i3 caMKOIO 3aKO-
myBaTu TPpynu Muilieil Ha raubuny mo 20 cMm i TaM rogyBaTy HUMU CBOIiX JUUYUHOK.
Haii6inpine pisHoManiTHuX meTputodaris MeIllKae B I'PYHTI, 3aBASKMN UOMY 3 opra-
HIYHUX PEUYOBUH, II0 PO3KJIALAIOTHCS, (DOPMYETbCA ryMmyc (puc. 75). 3HaUHA YacTUHA
IeTPUTyY THUE Ta PO3KJIALAETHCA B IIPOIleci sKuBJIeHHA rpubiB i 6axkTepiii. i opra-
HisMu 00’€IHYIOTH B OCOOJIMBY I'PYIY PEAVIIEHTIB, IKi 3aBEPIIYIOTHL PO3KJIAJAHHS
OpraHiuHIX PEeYOBUH, IOBEPTAIOUM J0 eKocucTeMu KapOoH y BUTVISIAL HeopraHiuHmx
CIIOJIYK, BOAY i MiHepaJibHi coJti. EHeprid, 1110 HaAX0AUTh 0 OPraHisMy 3 HaBKOJIHIII-
HBOTO CEePefOBUIIa, MOKe 3alacaTUCA B XiMiuHUX 3B’fA3KaX CUHTE30BAHUX CIIOJIYK
a00 »K BUTpavaTHCs HA PisHOMaHITHI mIpoiecu GyHKIiIOHYBaHHSI.

Puc. 74. IloButulisg — mapasuTUYHA POCITHA

Ha semmuiii kysi HapaxoByioTh 274 BuUAM IOBUTHUIIL, B ¥ KpaiHi
— 14. ITapasuTyiors Ha 630 BUgax POCIUH, HEPIAKO BUKJINKAIO-
uu iX mMOBHY 3arubenb. PocJIuHY He MalOTh KOPEHiB i cIrpaBKHIX
JINCTKiB, cTe6Jia TOHKI, »KOBTO-KOPUYHEB1 a00 3€JI€HO-3KOBTi, II10
NPUKPIIJIIOIOTHECA A0 IHIMUX POCJUH 3a JOIIOMOTOI0 ITPUCOCKIB.
KBiTku poskeBi abo 6iixyBari, 3i0paHi B CyIBiTTSA, ILIiL — KOpPO-
6ouKa.

Veworo Bigomo 6smsbko 1500 BuaiB momoBux uepB’sKiB, 0isb-
IIicTh IKUX MEINKAae B TPOMiKax. Baromuii BHECOK y BUBUECHHS
GioJsorii Ta 3HAUEHHS MOIIOBUX UEPB’AKiB IJIA JiICOBUX I'DYHTIB
3pobuB yKpalHCbKUY BueHuit AHApii 3pasKeBCbKUiA.

Jante 03Ha4YEeHHs MOHATbL aBTOTPOYU, reTepoTpodu, poToTPodUu, XeMoTpopu.
[MopiBHanTe doTOTPODU | XEMOTPODU.

HaBepiTb npuknaam retepoTpodHUX OPraHi3aMiB 3 PiSHUMU TUMAMU XUBEHHS.
CxapakTepusyinTe TUMNm XUBMEHHS reTePOTPOPHUX OPraHiaMmiB.

Aki 0coBAMBOCTI BYA0BU KNITUH 3YMOBJIOIOTb Y BiNlbLLIOCTI POCIINH aBTOTPOdHE
XVIBMNIEHHS, @'y TBAPUH — reTepoTpodHe?

aroON=
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§ 17.Byrnesoau Ta ninigm

Sknvi ByrneBos yTBOPIOETLCS BHAC/IAOK GOTOCUHTE3Y?
Ski ByrneBoau 3anacaroTbCs B KIIITUHAX POCJIVH, TBaPUH i rpnbis?

3MicCT IIHOT0 PO3AiTy OXOIIIOE TUTAHHA OOMiHY PEUOBUH i IIEPEeTBOPEHHS eHep-
rii, ToMy HeoOXigHO 3ramzaTi 0co0JINBOCTI Oy I0BM, BJIAaCTHUBOCTI Ta 6ioI0riuHy POJIb
OpraHivHux cooJayK. Po3mounemo 3 ByrJIieBOAiB i JrimigiB.

BynoBa, BracTuBocTi Ta 0ioJIoriyHa POJIb BYIJeBOAiB. Macosa uacTKa
BYTJIEBOZiB Y KUBili TPUPOi 6isbIlia, HidK IHITUX OPraHiYHUX CHOJNIYK. ¥ KJIiTUHaX
TBapuH i rpubiB ByrieBoau MicTATHCS B HE3HAUHIN KinbkocTi (61u3bKo 1 % cyxoi
MacH, y KJIiTHHAX MediHKy Ta M’ a3iB — 10 5 % ), HATOMICTh y POCIUHHUX KJIITHHAX
ix BmicT sHauno Ginbimuii (60—90 % ).

ByraeBoau yTBOpIOIOTHCS IepeBasKHO B pe3yJbTaTi (porocuuTesy. I'ereporpod-
Hi OpraHidaMu OTPUMYIOTH BYTJI€BOIM 3 13Ki a00 3K CUHTE3YyIOTh IX 3 iHIIIUX OpraHiy-
HUX CIIOJYK (?KUPiB, aMiHOKHUCJIOT TOIIIO).

‘43‘”0" @ ByraeBonu — 1e opraHiuyHi CIIOIYKHU, V¥ AKUX CIIiBBIAHOIIIEHHA aTOMiB

KapGony, l'igporeny, Oxcureny spebinbioro sigmosigae popmyni (CH,0) , ne

n = 3 i 6iybIre.

IIpore € ByraeBoau, y AKUX IIe CIIiBBiTHOIIIEHHA MEII0 iHIe, a JedAKi MicTaTh
Tako:k atromu HiTporeny, @ochopy uu Cynabdypy. [lo ByriieBomiB HaJie;KaTh MOHO-
caxapujau, ojirocaxapuau i mojicaxapuan.

Monocaxapudu — ByryIeBOgU, AKi He POBIIEIJIIOI0THCA Ha IIPOCTiIIi ByTIeBoan,
no0pe pPO3YMHHI Y BOZi, MAalOTh COJIOAKUY cMakK. Po3risgHemMo Oy 0By MOJIEKYJIHA MO-
HOCaxapuIiB Ha IPUKJIAZI IIIOK03H. 11 MosleKyIapHA hopMyJIa CH,,0, (puc. 76).

Puc. 76. BymoBa MOJIEKYJIH TJIIOKO3U: @ — CTPYKTYPHA popMyJaa; 6 — MaciTadHa MOaesb

6
(|2H20H
AVZ RN
T\° "
HO c zcl; OH
H (l)H
a 0

. [MOACHITb 3HAYEHHS MIOKO3KM Y PYHKLIOHYBaHHI OpraHiaMy Jl0ANHN.
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Monocaxapuau KiaacudikyoTs 3a KinbkicTio aromis Kapbony B iXHiX MoJIeKy-
nax. Ha6inbIln BasKJIUBUMU AJIA JKUBOI IPUPOAU € MEHTO3U (CIOJIYKH 3 II’ ATbMa
aromamu Kap0Oomy) Ta rexkcosu (croayku 3 miicrbMma aromamu Kap6ony). ITomrupe-
HUMHU TeKCco3aMu, OKPiM IJIIOK03U, € (PpyKTO3a Ta rajakTosa. 3 MeHT03 MOIIUpeHi
pubo3a Ta me3oKcupub03a, BAJUMIKN AKUX BXOAATH 0 CKJIaJy MOHOMEPiB HYKJIe-
iHOBUX KucJa0T. MoHOCaxapuau 3JAAaTHI CIIOJydYaTHuCcA MisK co00I0 3a JOIIOMOTOIO —
OH- rpym. 3a TakX YMOB YTBOPIOETHCS XiMiuHMM 3B’ I30K MisK JBOMA 3aJIUINKaAMU
MoHocaxapuzis uepesd atrom Oxcureny (—0-).

OJurirocaxapuam Ta moJicaxapuiay CKJIaJAI0THCS 13 3aJUIIKIB MOHOCAXapPUIiB.

Onizocaxapudu — noJsiMepHi ByryieBogu, y Akux 2—10 MOHOCaxXapuUIHUX JIAHOK
3’eTHaHi KOBaJIeHTHUMH 3B’ A3Kamu. Hanpukaanm, qucaxapuay YTBOPEHi JBOMA 3aJIHIII-
KaMu MOHOcaxapumis (puc. 77). ¥ IpupoOAi IOIIMPeHi TaKi Aucaxapuan: 3sBUYaiHUN
XapuoBU I[YKOP — caxaposa (CKJIAaeThesA i3 3aIUINKIB TUIFOKO3U 1 (DPYKTO3U) Ta MO-
JIOUHUH IIyKOP — JIaKT03a (CKJIaZaeThCA i3 BAIUIIKIB TUIIOKO3U i rajlakTosu) (puc. 78).

Y pesyibTraTri B3aeMoil MOHOCAXapUIiB MOXKYTh (pOpMyBaTHCS JAHITIOKKN B
CcOTHI I TucsAYi 3anuIKiB — nonicaxapudu. 11i cnonyky moraHo posumHHi y Boxi
Ta He MAlOTh COJIOAKOTO CMaKy. ¥ HPUPOIi HMOIIUPeHi mojJicaxapuan, yTBOPeHi i3
3aJIUINKIB TJIIOKO3M: I1eJII0J1034a, TJIIKOTeH 1 KpoxMasub (npuzadaiime, ye 20mo- iu
zemeponosimepu). IHIMUN TOIMIUPEHUH y IPUPOAI IToJicaxapu] — XiTUH — CKJIazaa-
€ThCsA 3 HITPOT€HOBMIiCHUX ITOXIMHUX TJIIOKO3M.

DyHKIII ByIJIeBOJiB JOCUTH pisHOMaHiTHI. Enepzemuuna QyHKIiA 3yMOBJIeHA
TUM, 1110 BHACJIiTOK TIOBHOT'O PO3IIeIlJieHH A 1 I ByrJieBoIiB BuBiibHAETbCA 17,6 KK
eneprii. YactuHa 11iei eHeprii 3abesneuye PyHKI[IOHYBAaHHSA OPTraHiaMy, a YacTH-
Ha BUILIAETHCA ¥ BUTJISAAL TerioTu. Halibinpia KibKicTh eHepril BUBIIbHAETHCS
BHACJIIJIOK OKMCHEHHS BYTJIeBOJiB KMCHEM, ITPOTE PO3IIENJeHHA BYIJIE€BOAIB 3 BU-
OijleHHSIM eHeprii Moske BigOyBaTucs i 3a foro BigcyTHOCTI.

Puc. 77. Cxema yTBOpPeHHs Aucaxapuiy Ha Puc. 78. BynoBa MOJIeKyJIu caxapo3mu.
IPUKJIaIi caxaposu Macmrabua mogenb

CH,OH

rnKo3sa ¢pykTo3a
CH,0H o CH,OH
H Al H H 3 .
rapavte, K noguHa BUKOPUCTOBYE
OH H OH H caxg 03 A P Y
HO 0 CH,0H posy.
H OH H HO

Caxapoza
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Ile Baxk/IMBO OJIs1 OpraHisMiB, AKi iCHYIOTH B yMOBax HecTaudi abo BimcyTHOCTI
KUCHIO (npuzadailme makux meapum).

Ilonmicaxapuau MOKYTh HAKOIUYYBATHCA B KJIITHHAX, TOOTO BUKOHYBAaTHU pe-
3epény QyHKIIiI0. ¥ KIITMHAX TBApUH i rpnbiB HAKONIUYYETHCA IVIIKOTEH, Y KJIi-
THHAaX POCIUH — KpoxManb. Bydieenvna (cmpyxmypra) GYHKIiA ByTJIeBOAIB II0O-
JISITa€ B TOMY, IIT0 TIOJicaxapuau BXOOATH A0 CKJIAAY IIEBHUX CTPYKTYP. Tak, XiTuH
dopMye B30BHIMIHIN CKeJeT YWIeHNCTOHOTUX i MiCTUThCA B KJIITUHHIN CTiHI rpu-
0iB, a IeJ10JI03a — Y KJIITUHHIN cTinmi pociaud. ByrieBoau, moB’A3aHi 3 6iikamMu Ta
JimigamMu, pos3TalllOBYIOTHCSA 330BHI ILTasMaTUYHOI MeMOpaHU TBAPMHHOI KJIITHHN
Ta KJIITHHHOI cTiHKM O0akTepiii. Oco0JMBi CIONIYKU BYTJIEBOAIB 3 OilKaMu (MyKO-
moJricaxapuar) BUKOHYIOTh B OpraHidaMax XpeOeTHUX TBApWH i JIOAUHU QPYHKI[IIO
MacTuJIa — BOHU BXOOATH IO CKJIAay PIANHU, 10 3MAaIIy€ IOBEPXHi CyTJIo0iB Ta CJIu-
30BUX 000JIOHOK.

JlaHIfforu mojicaxapuaiB MOKYTh JiHIHHO PO3TAIIIOBYBATHCS B IIPOCTOPi abo K
posrany:KyBaTucs, 110 0B’ sI3aH0 3 ixHiMu pyHKIigMmu. JlaHioru moadicaxapumis,
AKi BXOAATH 0 CKJIANY KJIITMHHUX CTiHOK, 3’€IHYIOTHCA UYMCJICHHUMU 3B’ A3KaMU
MisK co0o10, 1110 3abesIeuye MiIHIiCTD i XimMiuny cTifikicTh Mux pedyoBuH. HaToMicTs
OiNBIIiCTD IMOJIicaxapuaiB, IO € PE3ePBHIMI PEUOBMHAMY TBAPUHHUX i POCIMHHUIX
KJITUH, MaIOTh YNCJEHHI PO3Tay:KeHi JIAHI[IOTY, VHACTIIIOK YOT0 B KJIiTUHI ITi MoJjIe-
KYJIY IITBUKO POBIIEILIIOI0THCA A0 TJIIOK03HU B 6araThb0xX TOUKax ogHouacHo (puc. 79).

BynoBa, BiacTuBoCTi Ta 0ioJioriyHA POJIb JimigiB. [fo cKiaagy KOXKHOI
KJIITUHU OPTaHi3My BXOAATH JIiIign.

Jlimigm; — 1e moXigHi JKUPHUX KUCJIOT i 6araToaToOMHUX CIUPTiB a00 ajb-

Ierimis, AKi moraHo poO3YMHAIOTLCA V Bogi. sKUpHUMM KucjIoTaMu € opraHiuHi

KHCJIOTH 3 JIAHITIOTOM Binm uoTupbhox aTomiB KapbOoHy, 3a3Buuail Hepo3raaysKe-

HUM. [eaki gimigm MaroTh gerro iHiry 6ymoBy.

Puc. 79. Bynosa moiicaxapuiis

Kpoxmasnb
o . Covoot e
oL Leeobmonots
N s o e
S S codocahbab
Soboooh b teoy
Llentonosa

MpoaHanisyrite ocobnnBoCTi 6yo0BN KPOXMAJIO Ta LLEeoN03N.
Akunin 3 nonicaxapuais 3abesnedye CTPYKTYPHY DYHKLIO, a SKUIA € PE3EPBHOI0 PEYOBUHOIO?
MOSACHITb 3HAYEHHS LMX MOJlicCaxapuiiB y XUTTEAIANbHOCTI 300paXXEeHOr0 OpraHiamy.
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Jlinigu rigpodo0Hi, ase modpe POZUMHAIOTHLCS B HEIOJAPHUX PO3UNMHHUKAX:
O6enseHi, xiopodopmi, aneroni. Beauky rpyny sgininis craHoBaATh Kupu. AKupu
— ecTepu TPHOXATOMHOTI'O CIIUPTY TJIIEPOJIy I TPhOX BaJUIIKIB HEPO3TaIyKeHUX
skupHUX KucyaoT (puc. 80). OxHa 3 HafiBaKIUBIiMMX QYHKIINA KUPIB — enepzemuu-
Ha. Y pasi moBHOTO po3ieryieHHda 1 r:kupiB Buginaerbesa 38,9 kllx eneprii — yasi-
i GiJIbIlle, Hi’K 3a MOBHOTO POB3IIENJIEHHS aHAJOTiuHOI KiJbKOCTi ByrjeBoaiB abo
6inkiB. Pesepérna GOYyHKIiA moadarae B TOMY, IO JKUPU MIiCTATHCA B IUTONJIa3Mi
KJITUH y BUTJIAAL BKJIIOUEHD — Y KJIITUHAX }KUPOBOI TKAHUHM, HACIHHS COHAIITHUKA
To1ro (puc. 81). 3amacu KUPiB MOKYTh BUKOPHUCTOBYBATUCH OPraHiZaMaMu K JKe-
peJio eHeprii Ta AK MeTaboJriuHe mKepeso Boau (3a OKUCHEeHHs 1 I JKUPiB yTBOPIO-
erbedA Maixke 1,1 ma Bogu). Hakonmuyrouuces y DigMKIpHINA $KUPOBiH KJIITKOBUHI
TBapWH, KUPU 3aXUIMAIOThL OPTaHi3M Bij mil pisKuX 3MiH TeMOepaTypu, BUKOHYIO-
um; mennoidonayiiny dynkmnito. [la dyarmia sxupis 3ymMoBIIeHa IXHBOI0 HU3bKOO
TeIJIONIPOBiAHiCcTIO. 3amacu *KUPiB B OopraHisMi MOXyTh BUKOHYBAaTH H 3aXUcCHy
(yHKIi0. 30KpeMa BOHU 3aXUINAIOTh BHYTPIIIIHI OpraHu BiJf MeXaHIiYHUX YIITKO-
m:xeHb. [logiOHMMU [0 *KUPiB 3a OY/IOBOIO CIIOJIYKaMU € 60CKU, ITap AKUX BKPU-
Ba€ JIUCTKHU Ta MJIOAY Ha3eMHUX POCJINH, IOBEPXHIO XiTHHOBOTO CKeJjieTa 6araTbox
YJIEHUCTOHOTUX, 3aM00iraiouy HaAJUIITKOBOMY BHUIIAPOBYBAHHIO BOIM 3 ITOBEPXHI
rima. Okpemy rpyny JinigiB yTBopiooTh cmepoidu. HaiiBaskausinmum crepoizom
OpraHi3My TBapWH € X0JIECTEPOJI — CKJIAA0Ba KJIITUHHUX MeMOpaH, a TAaKOXK IIoIe-
PeIHUK IOJd cuHTe3y BiTaminy D, ropMOHIB HAJHUPKOBUX i cTaTeBUX 3aJi03, AKi
3abesneuyioTs pezyaamopry GyuakIio. [lomixk minixis € cnonyku, 1o yrBopeHi
B pe3yJIbTaTi B3aeMO/Iil MOJIEKYJI IIPOCTUX JimiAiB 3 iHmuMu peuoBuHaMmu. [[o HuX
HaJIeXKaTh Jinomporeinu (cmosyKu JimigiB i 6iakiB), roikosinigu (simigis i Byrie-
BOZiB), ochoutinmiau (MicTaTh 3anuinku oprodochatrHoi KucsaoTu). Pochodtiniamy e
OCHOBOIO 6i0IOTiuHMX MeMOpaH i BUKOHYIOTD 0y di6enbHy PyHKIIiIO.

Puc. 80. BynoBa MOJIEKYJIU JKUPY Puc. 81. Oprauiuni peuoBUHY B HACIiHHI COHAIITHIKA

= B binku Benuka KinbKicTb

\ ’ B Kupu HEeHACUUYEHUX
KUPHUX KHCJIOT,

W ByrnesoaM IO € BAXKJIUBUM

KOMIIOHEHTOM iKi

JIOOUHU, MiCTUTHCSA

B POCJIMHHUX OJIiAX

— COHAIITHUKOBIH,
OJIMBKOBI,
KOHOILJIAHIN.
a 0
a — CTpYKTypHa opmyia i A [poananisynTte giarpamy. YkaxiTb CniBBigHOLLEH-
6 — maciiTabHa MOJIeIb HS OpraHiYHMX PEYOBWUH Y HACIHHI COHALLHMKA.

1. [anite 03HA4YeHHS NOHATL BYrJ1I€BOAM W JTinigu.

HasegiTb npuknaan ByrneBoais.

¢Ki pe4oBNHM Hanexartb o niniais?

CxapakTepu3yiTe 6ionoriyHy posb ByrneBogiB i ninigis.

OO6rpyHTYyiNTE B3AEMO3B’A30K BIACTUBOCTEN XMPIB Ta iXHIX PYHKLNA.

Ha npuknaai 0ynoBm nosnicaxapuiB NOSICHITL B3AEMO3aNeXHICTb 6yA0BM Ta QYyHKL.
[MopiBHANTE eHepreTuyHe Ta nNiacTU4yHe 3Ha4YeHHA BYINEBOAIB i NiNigiB.

NogkrwnN



MpaBo Ha NOLIMPEHHS eNleKTPOHHOI Bepcii MatoTb MOH Ykpaiin ta IM30 75

§ 18. Binku, ixHA 6ionoriyHa posb

W Ski cnonyku € MOHOMepamu BinkiB?

; Yomy 6inku € HeOBXigHUM KOMIOHEHTOM Xap4yBaHHS JIIOANHN?
Ha3sBiTb Binomi Bam 6inku, siki 3a6e3rnedyroTb NpoLEeCcH XUTTEAIS/IbHOCTI OpraHi3-
MY JIIOANHMN.

ITomixk opraHiuHMX CIIOJIYK IIPOBiAHY POJIb BigirpatoTs 6iaku. HacTo BoHU Ie-
peBakaroTh y KJIiTHHAX i KinmbkicHo. Tak, y KaiTuHaX TBApUH OiJIKM CTAHOBIATD
40 - 50 % cyxoi macwu, a B KiaiTunax pocaus — 20 — 35 %.

« @ Binku — BUCOKOMOJIEKYJISAPHI HiTpOTeHOBMIiCcHI Giomosimepu, MoHOMeE-
y pamMm SKUX € aMiHOKUCJIOTH.

Bynora Ta BracTuBoCTI AMIHOKUCIIOT. A MiHOKUCIOMU — Tie OpraHiuHi
PEYOBUHHU, MOJIEKYJIU AKUX MicTATH aminorpyny (—NH,), 1110 BusaBise ocHOBHI
BJIACTHBOCTI, Ta KapooKcuabHY rpyny (—COOH) 3 KMCJIOTHUMY BJIACTUBOCTIMU.
IIi rpynu coosyueni 3 Tum camum aromoMm Kapoony. KoBanenTaumu 38’ A3KaMu
meit arom KapOony cmosyuenuit i3 goma aromamu ['igporeHy B aMiHOKMCJIO-
Ti, AKa HA3UBAETHCA TVIIIITUHOM. ¥ MOJIEKYJaX iHITUX aMiHOKHUCJIOT OAUH 3 aTO-
miB Tizporeny saMileHuil Ha IIeBHY I'PYIIy aTOMiB. 1i HA3MBAIOTH 3aMiCHIKOM
i mosnauarTh —R. Came I[i€io Ipymoi0 aToMiB aMiHOKHCJIOTH BiApPi3HSIOTHCS
omgHa Bim ogHOi. CTPYKTYpHY (OPMYJIy aMiHOKMCJIOTH 300paKeHO Ha PUCYHKY
(puc. 82).

Hunui Bigomo mouman 100 aminokucior, axe jguiie 20 3 HUX BXOAATH M0 CKJIALY
6inkiB. Pisui xombinarii mux 20 amiHOKHCI0T 3a60e3I1eUy0Th BeJIMUe3Hy PisHOMA-
HiTHiCTH 6iIKOBUX MOJIEKY.I.

Puc. 82. BynoBa MoJIeKyJIu aMiHOKHCJIOTH

CninbHa onsa
aMIHOKMCNOT YacTuHa

AmiHorpyna

KapbokcunbHa rpyna

N\

(pi3Ha B pi3H1X aMiHOKMCNOTax)

AmiHOKHCIOTH, SIKi HE CUHTE3YIOThCSA B OPraHisMi JIIOAWHM, HAIIPUKJIAL BAJIiH, METiOHiH,
JIEUIUH, Ji8WH i feAKi iHIIi, HaduBaoTh He3aMiHHIMY. BOHU ITOBMHHI IIOCTiMHO HAAXOIUTI
B OpraHism y ckJiami 6inkiB iki. BigcyTHicTh X0ua 6 oHiel 3 MUX aMiHOKUCJIOT TPU3BOIUTH
0 TIOPYIIIeHHs CUHTe3y OinKiB. 3aMiHHI aMiHOKHCJIOTH, HATIPUKJIAL TJIiIUH, CEPUH, MO-
JKYTh CHHTE3yBaTHUCSA B OPraHi3Mi JIIOAWHY 3 iHITTNX aMiHOKHUCJIOT, 10 HAAXOAATH 3 13Kel0.

MigroTynre NOBIAOMIIEHHA NPO Xap4oBi MPOAYKTU, AKi MICTATb 3aMiHHI Ta HE3aMiHHI aMiHO-
@ KNCNOTW.
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OcCKiJIbKY B aMiHOKMCJIOTaX KMCJIOTHI 1 OCHOBHI BJIaCTUBOCTi BUSBJIAIOTE Pis3Hi
rpynu aToMiB, TO IXHi MOJIEKYJIU MOYKYTBH PearyBaTH O4HA 3 OJHOI0 3 YTBOPEHHAM
MiIIHOTO KOBAJIEHTHOTO 3B’ A3KY, AKUI HAa3MBAETHCA MENITUIHUM. BigTak y peuo-
BUHIi, IIT0 yTBOpUJIACH, 3 OLZHOTO OOKY 3aIUIIAETHCA aMiHOTPYIIa, a 3 iHIIIOTO — Kap-
OOKcHMJIbHA, IKi 3maTHiI pearyBaTu 3 iHmuMu aminoxucygoramu (puc. 83). Tomy
IMOJOBYKEHHA TAKOI0 JIAHITIOTa 3 aMiHOKHMCJIOT MOJKe BinoyBarucd gamui. Moyiekyia
KOXXHOTO0 0iJIKa XapaKTepu3yeThCA NeBHUM CKJIAJOM i MOCJIiIOBHICTIO aMiHOKMC-
JOTHUX 3aJIUINKIB, AK1 Haal0Th 1/ HEIOBTOPHUX (PYHKI[IOHAJIBbHUX BJIACTUBOCTEN.

PiBHi cTpyKTypHOI opraHizaii 0iJIKOBHUX MOJIEKYJ. PizHomaHiTHiCTB
O0ynoBu 0iJIKOBMX MOJIEKYJI 3yMOBJIEHA CKJIAJHICTIO PO3TAITyBAHHA 1X ¥ IIPOCTOPI.
BuginamoTs Kisbka piBHIB CTPYKTYPHOI opraHisailii 0iJIKOBUX MOJIEKYJI.

Koxen 6ijIoK yTBOpeHUH JiHINHUM JIAHITIOKKOM 3 BeJIMKOI KiJbKOCTI pisHUX
aMiHOKWCJIOTHUX BaJIUINKiB, PO3TAIIOBAHUX Yy IIEBHOMY IOPAJNKY Ta 3’ €THAHUX
nenTuAHUMY 3B’ aA3KkaMu. lle nepsunHuill piBeHb CTPYKTYpHOI opranisarrii.

¥V BomHOMY cepeloBUIN KJIITUHY Pi3HI YACTUHU JOBIOTrO IIOJiNeNTHAHOIO JaH-
IIOTa CKPYUYYIOTbCA W MOXKYTBH YKJaJaTHCA pPisHUMU cmocobaMu B cmipasi abo
cknanku. Ile 6mopurnuil piBeHb CTPYKTYPHOI oprauisanii. BropuaHza cTpykTypa
O0inka cTabilisyeThbesa CIa0KMMI BOJHEBUMU 3B’ SA3KaMU MisK 3aJHIIKAMU aMiHO-
Kuciyor. CirabKicTb 3B’A3KiB KOMIIEHCYETHCA BEJIUKOIO KiJIBKiCTIO, Uepes Iie BTO-
PUHHI CTPYKTYPH € BiTHOCHO CTiAKUMU.

ChopmoBaHi B TaKkuii criocid cmipaJi abo CKJIagKu BKJIAAAIOTHCA B IPOCTOPi B
pisHOManiTHI mpemunni cmpyxmypu (raobynu). Lleit piBers opramisarnii 6inka
cTabisi3yeThCsA CUJIBHUMU KOBAJEHTHUMU Ta €JIEKTPOCTATUYHUMM B3aEMOAiAMU
a0o cjabKMMU BOAHEBUMHU Ta rigpodobHuMH. [IJid BUKOHAHHA CBOIX (DYHKIIIH me-
AKi OiIKM MaloTh CKJIamaTucCA 3 KiJTbKOX CyOOAMHUIIL, KOXKHA 3 AKUX cPopMoOBa-
Ha OKPEMUM IOJINEeNTUAHUM JaHIIoroMm. Take o6’eqHAHHA KiJTbKOX TPETUHHUX

Puc. 83. Cxema yTBOPEeHHS MENTUILHOTO 3B’ A3KY

AmiHokmncnota 1

AMiHOKUCNoTa 2

—C—°C —l?l _Cl -
| & H H
MentuaHun
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|
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CTPYKTYP B OofHY (YHKIiIOHAIBbHY GiTKOBY MOJEKYyJNy dopmye i wemeepmuHnny
cmpyxmypy, dKa, Ha BiAMiHy BiJ TIepBUHHOI, BTOPUHHOI Ta TPETUHHOI, XapaKTep-
Ha He [JIs BCix O1JIKiB.

IIpomec ykJaamaHHA MOJINENTHUAHUX JIQAHIIOTIB Y BTOPUHHY, TPETHUHHY Ta
YEeTBEPTUHHY CTPYKTYPH € HOCTATHBO CKJATHUM i KOHTPOJIIOETHCA CIelliaJbHU-
mu Ginkamu (puc. 84). ¥V pasi moMHJIOK y IIbOMY IIpoIleci cpopmoBaHa 6iaKOBa
MOJIEKYJIa MOXKe BUABUTHCA He(PYHKIIOHAJILHOIO. TpeTmHHOI 1 YeTBEePTUHHOI
CTPYKTYP HaOyBaioTh Juillie AoBri (moumas 50 aMiHOKMCJIOT) HOJIIMIEeNTUIHI JaH-
mioru. Koporki & (1o 50 aMiHOKHMCJIOT) MalOTh IIPOCTiIlly OyI0BY i Ha3MBAIOTHCS
nenmuodamu.

3a meBHUX YMOB (BUCOKAa TeMIIepaTypa, Iisl KUCJIOT, JYTiB a00 HOHIB BAXKKUX Me-
TaIiB, HOHI3BYIOUOTO0 BUIIPOMiHIOBAaHHSA TOIIO) 0iJIKOBi MOJIEKYJiM BTpavyalOTh PiBHI
oprauisailii: yeTBepTHUHHI CTPYKTYPHU PO3IaLAI0TLCS Ha OKPEeMi CYOOqUMHMUILL, TPETHH-
Hi CTPYKTYPU PO3rOPTAIOTHCA IO PiBHS cIripajieil abo CKJIAMOK, a Ti, CBOEIO UepPIoIo,
BUINPAMJISIOTHCS I0 IMOJIMeNTUAHNX JIaHII0KKIB. Takuii mpoiiec yTpaTu 01JIKOBUME
MOJIEKYJIaMHU IIPUPOTHOL CTPYKTYPH HasMBaeTheA denamypayiero (puc. 85). [lenary-
poBaHi 0iJIKM He MOXKYTh BUKOHYBAaTH CBOI (PYHKILii. 3a yMOB HETPHBAJIOro abo HeiH-
TEHCUBHOTO BILIMBY 3a3HAUEHUX YNHHUKIB MOYKJIMBE TIOBEPHEHHS 0iJIKiB 10 IpUpPoOI-
HOI CTPYKTYpHU — peramypayis. Y pasi nopyIeHHs IepBUHHOI CTPYKTypu 6iIKOBOI
MOJIEKYJIU IIPOIIEC BUABJIAETHCA HE3BOPOTHUM 1 Ha3UBaeThCA decmpyKyieio.

OKpiM aMiHOKMCJIOT, OiJIKOBI MOJIEKYJIM MOMKYTb MICTHUTM ¥ iHIII CKJIamoBi.
Hanpurmaazn, 6i10K KpoBi reMorsiodid mMicTuTh HeOiJIKOBY YaCTHUHY I'eM i3 HOHOM
Depymy(Il) Bcepenuni. Ilsa yacTuHa MoJeKyJu 0Oe3lmocepenHbO 3B’sA3YE€ KUCEHD,
IpoTe XapaKTep IbOr0 3B’A3yBaHHA BU3HAUAEThCA caMe 0iJIKOBOIO YaCTUHOIO. B
eyKapioTiB OiybImicTh MeMOpaHHUX OiJIKiB i Beanmka KiabKicTh iHIMINX 3B’sA3aHI 3
ByrieBofamMu. Taki KOMIIJIEKCHI MOJIeKyJIN Ha3UBAIOThCA 2liKonpomeinamu.

Puc. 84. PiBHi cTpyKTypHOI opranisarii 6i;1koBoI MoJIeKyIU Ha IPUKJIA/i TeMOTJIO0iHY:
1 — nmepBUHHUI; 2 — BTOPUHHUN; 3 — TPEeTUHHUN; 4 — YeTBEePTUHHUN

femorno6in
1 [em
v L &
ol o~ 3
én‘u (‘i" [} } »
¢ 2 .’- "~b ' < E>
) &
{ Hn ¢
) NV
[> l'p‘ \ [}
2
2 3 4

Puc. 85. IIpotiec menarypaiiii 6iKiB a1b0OyMiHIB KypAYOTO ANIA BHACTITOK Iil BUCOKUX
TeMIepaTyp

HeHaTypoBaHi MOJIEKYJIU Iipiiie PO3UNHAIOTHCA ¥
BO/Ii, ajie IpU BXXKUBAHHI IX y 13Ky Jieriie 3acBO0-
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Bionoriuna posb 0iKiB. 3aBasaku BeJuKiil pisHOMaHiTHOCTI 6yI0BH OLIKK
BUKOHYIOTH HalipidsHOMaHITHIiIII QyHKITI.

Cmpyrxmyphi GiTKYU € CKJIALOBUMU KJIITUH ab0 MO3aKIITUHHUX CTPYKTYP: TY-
OyJin hopMy€e MiKpPOTPYOOUKY IIUTOCKEJIETAa; TiCTOHY 3B’ A3YIOTh Y AAP1 MOJIEKYJIN
IHEK; koyareH Ta eJacTUH BXOAATH A0 CKJAMy MiKKJITUHHOI PEYOBUHU CIIOJIYU-
HOI TKAHWHU; KepaTuH (opMye OCHOBY BoJocCd, HIrTiB, KirtiB Ta mip’a. Pyxoeéa
dyuKIig 6i1KiB 3a0e3meuyeThca AK HA PiBHI KJIITHH (QUHEIH i KiHE3UH € MOJIeKY-
JSPHUMU TBUTYHAMMU, IO IIEPEMIITYIOTh yCepeanHi KJIITUH AeAKi opraneian), Tax
i Ha piBHI BCbOT'O OpraHisMy (aKTHUH i Mio3WH 3a0e3eUyI0Th M’ I30B€ CKOPOUEHHS).
Depmenmu € 6iosorivHIMU KaTajdizaTopaMu, AKi CyTTEBO IPUCKOPIOIOTH XiMiuHi
peak1iii B opraniamax. BijbIm feTaabHO MU PO3TJIAHEMO 1X Y HACTYIIHOMY IIaparpa-
di. Peyenmopni 6inku 3xaTHi BUGipKOBO # Ay:Ke TOUHO PO3MisHaBATH IIeBHI MO-
JeKyJau abo ixHi yacTuHM. 3aBAAKMN aKTHUBAIlil pelenTOPHUX OiJIKiB UMHATEL CBill
BILIUB TOPMOHM, (PYHKIIIOHYIOTH CEHCOpPHi cucTemu Toiro. CuzHanvha QyHKITiS
0iJKiB moJisATae B TOMY, IO AesdKi CUTrHaJIbHI peuoBWHU, a caMe rOpPMOHH (Baso-
TPecuH, OKCUTOIINH, iHCYJIiH, TPOIHI TOpMOHU Tinodisa) Ta MmegiaTopu (PeHOBUHUI
3a710BOJIeHHA — eHAOpGiHM) MarTh 6inKkoBYy (nmenTunny) npupony. Tpancnopmui
0iKM 3maTHI 3B’sI3yBaTH IEeBHI PEUYOBUHU Ta IEPEHOCUTH iX: 6iJIOK epUTPOIUTIB
reMoTJIO0iH TOTPiOeH AJIA TPaHCIOPTYBaHHS KPOB’ 10 KMCHIO, MeMOpaHHi OiKu-1Ie-
PEHOCHUKU 3a0e31eUyI0Th TPOHUKHEHHA B KJIITUHY BaKJIUBUX CKJIaOBUX (TJIIOKO-
3u, oHiB) (puc. 86). 3axucna GyHKIiA 6iIKiB mosArae y 3B’ A3yBaHHI MIKiQIUBUX
PeuYoBUH, 30KpeMa TOKCHUHIB, 1110 BUPOOJIAITHCA XBOPOOOTBOPHIMY OpTaHisMaMu,
i saryoHOMY BILTMBi Ha Bipycu. [lo Takux 0iJKiB HajesKkaTh aHTHUTiJIA Ta iHTepde-
pouu. Binok nimasmu KpoBi piopuH 6epe yuacTs y 3cigaunui KpoBi. OTike, icHyBaH-
Hs 6i0JIOTiYHMX cHcTeM 3HAYHOIO MipOIo 3ajIeKUTh BiJ QyHKIioHyBaHHA O0iJMKiB
(puc. 87) .

Puc. 86. Tpaucuiopruuii 6inok tasmartud-  Puc. 87. idKurrenisanbHicTs opranismy sase-
HOI MeMOpaHu JKUTH BiJf QyHKIIioHyBaHHA 6iJIKiB

& MixKniTHHA peYoBMHa

\/

LiuTonnasma @ y \\E

CknapiTe po3noBifb Npo GyHKLi 6inkis B op-
raHi3mi, BUKOPUCTOBYOHYM PUCYHOK.

[MpoaHanidynte cxemy. Ak Ha cxemi
No3Ha4YeHO TPaHCMOPTHWUI Ginok?
¢lka pevyoBMHa TPAHCMOPTYETLCS 3a
MOro AonomMoro?

[aiite 03Ha4YeHHSI MOHATTS Bi/IKY.

Onuuwite 6y0BY MONEKYNN @MiHOKUCIIOTH.

K yTBOPIOETLCA NENTULAHNIA 3B’A30K?

OnuwiTb piBHI CTPYKTYPHOT OpraHisauii 6inkoBOi MONeKkysu.
MosicHiTL GionorivyHy ponb Ginkis.

aroON=
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§ 19. DepMeHTH Ta iXHA 6ionoriyHa posib

g Ski pepmeHTn 3abe3neHyTb TPaBJIEHHS B OPraHiaMi 1ioaAnHN?
Ski pepmeHTn 6epyTb y4acTb y 3CiaaHHI KPOBi?

Ha moaexynsapHOMY PiBHI KUTTA € CYKYIIHICTIO HaWPidHOMaHITHIIIINX XiMid-
HIX peakKIiii, 1o Big0yBaroThCA B opradiamax (a uacom i 3a ix mexkamu). Bigbiricts
i3 TaKUX peakIriii 3a0e3Meuy0Th IePEeTBOPEHHA JIUIe OJHAKOBUX MOJIEKYJI, TOOTO
CTYIIiHb iX BuOipKOBOCTi € BucokuM. Kpim Toro, mBuAKicTh 6i0XiMiUHIX pearIrii
B OpraHiamax y MiJbiioHH pasiB BHUIIla, HijK SKII[O0 BOHU Big0yBajaucsa 0 y HeKUBii
IPUPOJi 3a HOPMAJIBLHUX YMOB. TakKi ocobanBOCTI (HhYyHKITIOHYyBaHHA KUBOTO 3a0€3-
IeYyIoTh clerianxiszoBani 6inmxku a6o moaexyau PHK, aki nasuBaroTbecsa (pepmeHTAa-
Mu (eH3UMaMM’).

s DdyuruionyBanaa epMeHTIB. Pepmenmu € 6ioJOTIYHUMEU KaTaJi-

&¥ 3aTopaMU — PEeUYOBMHAMHU, AKi 3HAUHO IMPUCKOPIOIOTH IIBUAKICTH peaxIrii,
He BUTPAYaUuCch y HUX. ToOTO (pepMeHTH B3aEMOJIIOTH 31 CIOJYKaMu, IO
€ cybcTpaToM peakiiii, 3MiHIOIOTh iIXHIO CTPYKTYPY, IIEPETBOPIOI0UN HA TPO-
OYKT peakiiii, aje cami mpu IbOMY He 3MiHIOIOTH CBOI'O XiMiuHOTO CKJanmy
(puc. 88). HasBu (hepMeHTiB 3a3BUuaii hopMyoOTHCA 3 HA3B iXHiIX cyOcTpaTiB
3 TomaBaHHAM 3aKiHueHHA -a3a. Hampukiam, GepMeHT JJaKTa3a PO3IIeIIioe
MOJIOUHHUH IIYKOP JaKTO3y Ha MOHOCAaXapuUAM TJIIOKO3Y Ta rajlakTos3y (npoa-
Haaigytime inwuil npuxknad (puc. 89)). [leaki dpepMeHTH MaioOTh TPamUIliiiHi
Ha3Bu (0e3 3aKiHUYeHHA -a3a), HAIPUKJIAJ HeIICUH 1 TPUIICKUH, 10 3abe3meuy-
IOTH IPOIleCH TPABJIEHHSA JIOAUHU (npuzadaiime, npouec po3uLenjeHns SKux
PpevosuH 60HU KAMAJLi3yomb).

Puc. 88. Cxema nii pepmenTy Puc. 89. TpuBumipHa Moess Oy I0BY MOJIEKYJIH (hepMeH-
Ty, III0 POBIIEILIIOE CaxXapo3y Ha MOHOCAXaPUAN

Uvﬁf

s ™ [TpoaHanisyrite cxemy.
3anpononyiTe nignucu ao Hei.
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OH H A ,-QJH HA — KOH H b OH H A
HO& / o' W :/CH:OH HMH HO CH,0H
1 1 1 | |
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MomipkyiiTe, 9k Ha3MBaETLCA Lel GepMeHT. Aka peyo-

. BUHa € oro cybctpaTtom? LLLo € npoaykTom Ljei peak-
Lji?
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VHacaimok 3B’s3yBaHHA (PepMEHTY i3 cyOcTpaTaMM yTBOPIOETHCS THUMYacOBa
CIIOJIyKa (hepmenm-cybcmpamuuil KoOmMniexc, KU po3nagaeTbCcsa 3 YTBOPEHHAM
depMeHTy Ta IPOAYKTiB peakiii. EHepreTuuHo 1mei mpoiiec € 6iJIbII BUTITHUM, HixK
epeTBOPEeHHs cyOCTpaTy Ha HPOAYKT 0e3 yuacTi pepmeHTy. Bes HbOTO peakIis
MOJKe MOoTpedyBaTi BUCOKUX TeMIIepaTyp, TUCKY, BUCOKOI KMCJIOTHOCTI cepeloBu-
II1a TOII0, TOOTO He MOoKe e(DEKTUBHO Bifil0OyBaTHCA B "KUBUX KJIIITUHAX.

DyHKIIOHYBaHHA (DEPMEHTY BU3HAUYAETHCA IIPOCTOPOBOIO CTPYKTYPOIO MOTO
MOJIEKYJIN. 3aBASAKHU 34aTHOCTI 0iKiB HaOyBaTu HaNPisHOMAHITHIININX TPETUHHUIX
i YeTBePTUHHUX CTPYKTYP (PepMEeHTU KaTaidyIOTh BeJUKY KiJIbKiCThL peariiit —
MikHaponHa 6asa maHux (epmeHTiB Hamdiuye 6au3bko 7000 Hass i mocTiiiHO 1O-
MOBHIOETHCA. HaliBasKIMBilIO0 I QYHKITIOHYBaHHA ()ePMEHTY € YaCTUHA MOJe-
KyJu, 1110 6e3ImocepeqHbo 3B’ A3ye cyOcTpaT i 3abesmeuye iioro mepeTBopenus. Lle
akTuBHUM 1eHTP (puc. 90).

DyHKITIOHYBAaHHA OesIKuUX (DepPMEHTIiB 3aJeXKHUTh BiJl HAsSBHOCTI JOJAaTKOBUX
peuoBuH HebigIKoBOI mpupoau. CronyKku, HeoOXinHi 11a podoTu (hepMeHTIB, HA3K-
BaoTh KodepmenTamu. HuMu MOKyTh OyTH, HAaIPUKJIAM, MOXigHi Bitaminis. s
(GyHKIIIOHYyBaHHA JeAKUX (PepMEHTiB HeoOxinHa HasgBHicTh HoHiB mMetasiB (I[uH-
Ky, Kynpymy, KobanbTy TOII10).

daxTopu, 10 BILIMBAIOTh HA AKTUBHICTH (hepMEeHTiB. PiseHb akTHBHOC-
Ti (hepMeHTIiB MOsKe BM3HAUATHCS KOHIIEHTPAIli€I0 IIPOAYKTIB peakiii. 3assuuaii
BOHU TaJbMYyIOTh POo0OTY (DEPMEHTY: IPU HAaKONNUYEHHI MPOAYKTIB peakIlii mBu/I-
KicTb peakIlii 3SHMKYETHCS, a OTIKEe YTBOPEHHA IIUX PEYOBUH IPUITUHAETHCA. ¥ Ta-
KU cIToci0 peryaieThesa HaaAMipHe HAKOMTMYEeHHS YTBOPIOBAHUX CIOJIYK.

BaskauBuM (PaKTOPOM € TeMIepaTrypa: 3 MiaBuIlleHHAM TemuepaTypu Ha 10 °C
depMeHTATHBHA AKTUBHICTDL 3pocTae mpubansuo y 2—3 pasu. IIpore, gK i Bci 6iaku,
(hepMeHTU MOXKYThH IeHATYPYBaTH, BTPAYaOU BJIACTUBY IM IIPUPOAHY CTPYKTYPY.

Puc. 90. TpuBuMipHa MOIesIb MOJIEKYIN (hepMeHTY JidonumMy. AKTUBHUU IIEHTP BUA1JIEHO
KOJIbOPOM, TAKOK MOYKHA 0aunTH 3B’ A3aHY MOJIEKYJIY CyOCTpaTy

ﬁ M YikaxiTb PYHKLIO 306paxeHoi
PEYOBUHM.

MigroTynTe NOBIAOMAEHHS NPO
depMeHTH, K QYHKLLIOHYIOTb
Ha PiBHI OpraHi3my.
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Ile mpus3BOAUTE A0 BTPATU KaTaJIiTUYHOI aKTUBHOCTI, HATPUKJIAL, B OpTaHi3Mi Jfo-
IUHE 6iTKY IOYMHAIOTh JeHaTypyBaTu 3a TeMmmepatypu ~40 ‘C. Taxuii BIJINB MOK-
Ha IIPOCTEKUTH IIiJl Yac MOCTIIKEHHS ITBUAKOCTI POBINENJIeHHS KPOXMaJIio aMi-
nazomo (puc. 91). B iHmux opraniamis 6iJIK1 3aJIUMIAIOTHCA CTINKUMHU B G1JIBIITOMY
iHTepBAaJi TeMIepaTyp, 30KpeMa, AedKi 6aKkTepil :"KUBYTH Y BoJOMMaxX, TeMIIepaTy-
pa B akux Buma Hixk 80 ‘C, a apxei gonaroTs mexxy y 100 “C (quB. § 9).

THmIuM MIIAX0oM peryasilii poooTu (GepMeHTIiB € MPpUEeTHAHHA N0 HUX IIeBHUX
CIIOJIYK, HAIPUKJIAM, 3aJUIIKy opTodocdaTHOi KucaoTu. Taka peakiiisg HasuBa-
eTbeA (pochopuIIOBAHHAM. ¥ HACTITOK Hel HeaKTUBHUN (DEPMEHT CTa€ aKTUBHUM
i moumHae BUKOHYBaTU CBOIO (GyHKIII0. PochopuaoBaHHA MOKE CIPUUUHATH I
NPOTUJIEKHUN ePeKT — 3MiHeHUH 0iJIOK mepeXoAuTh 3 aKTMBHOIO CTaHY B HeakK-
TuBHNM. Taki 3MiHI MOXKYTE BiIOyBaTHCSa BCepeAUHI KIITUH YHACTILOK Iil HA HUX
pisHOMAHITHUX IIOAPA3HUKIB — TOPMOHIB, MeaiaTopiB ToIo. TakuM uynHOM, 3MiHaA
AKTUBHOCTi (DEPMEHTY € OOHUM 3i CIIOCcO0iB peryJsaiil pyHKIioHyBaHHS KJIITHH.
IeAKi pedoBUHU MOKYTh 0JIOKYBATH AaKTUBHUU IIEHTP (DEPMEHTY — Iie IIPU3BOIUTD
IO TIOPYIIIeHHA 11oT0 QYHKIIIOHyBaHHA.

depvenTu it 3axBoproBaHHA. PepMeHTH 3a0€311€UYIOTh OLIBIIICTL QYHK-
Iifi B opramisMi — 3UMTyBaHHSA CIAAKOBOI iH(popMaIrii, mporecu OTPUMaHHA eHep-
rii, cuHTe3 HeOOXiMHUX AJIS POCTY I POSBUTKY PEUOBUH, PO3IIEIJICHHI IPOMiKHIX
MPOAYKTiB 00MiHY peuoBuH ToIo. HampukJiam, pepMeHT KaTajaasa 3abe3meuye pos-
IIeIJIeHHs [0 BOAUW ¥ KMCHIO OTPYHHOIO /ISl OPTaHi3My TiAporeH MePOKCHUILy, IO
YTBOPIOETHCS B KJIITHHAX K IIPOMIMKHUN IPOAYKT OKUCHEHHS.

Y Bumagky, SIKIIO TOM uu iHmINK (epMeHT He (PYHKIIIOHYE, KOHTPOJhOBaHA
HUM peakllisg He BigOyBaeThCsdA, IO IPU3BOAUTHL OO0 3aXBOPIOBaHHA. Hampukian,
AKIIO B OpraHismi JoauHu O6pakye (hepMeHTY JIaKTa3u, He PO3IIeIlTI0BATUMEThCS
MoJIOUHUH ITyKop. OCKiIbKY JIaKTO3a HEe MOKe BCMOKTYBaTUCA 0e3I0cepeIHbO B

Puc. 91. 3anexXHiCTh MIBUIKOCTI PO3IEINJIeHHSI KPOXMAJII0 aMijla3010 BiJ] TeMIepaTypu
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Ha rpadiky npencrasneHi pesynstat gocnimkeHHs. O6epiTb TBEPAXKEHHS, SIKi MOXHa
chopMynoBaTM BHACILOK aHanNi3y OTPUMaHUX Pe3ynbTarTiB:
«LLIBUAKICTb PO3LLENJIEHHS:
1) 3aBxxav npssMo rnpornopuiviHa 3MiHaM TeMmrneparypu;
2) 3a/1eXXUTb Bifl reHETUYHOI NporpamMmmy opraHiamy;
3) makcumasnbHa 3a temnepatypu ~37°C».
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KHUIIeYHUKY B KPOB, BOHA 3aJUINATIMETHCA B MOPOYKHUHI TPaBHOTO TPAKTY, Ae ii
BUKOPUCTOBYBATUMYThb OAKTepii. YTBOpPEHi IIpu IbOMY HPOAYKTH OOMiHY peUuOBUH
(Byraexkucauii ras, MOJOYHA KMCJIOTAa) HETaTUBHO BILIMBATUMYTh HAa (DYHKIIIOHY-
BaHHS KUIIIEUYHNKA, 110 BUABJIATUMETHCA K CUMIITOMHU HECIIPUUHATTA JIAKTO3U
(aymora, 3ayTTs, 0iJib, IPOHOC TOIO). BaraTo Takmx 3aXBOPIOBAHb € BPOIKEHU-
MH, TOOTO 3yMOBJIEHI MyTallisMU T'eHiB, sSKi KOAYIOTh CTPYKTYPY BiAIOBiZHUX
depmenris (§ 43).

depMeHTATUBHI peakIlii yacTo € IOCTiZOBHUMM KacKagaMU, KOJU HPOAYKT
moIepeqHbO1 peakIrii crae cydbctpaToM HacTymHOI (puc. 92). Tox mjya cuuTesy abo
pOSIIeNJIeHHA IIeBHUX CIIOJIYK IMOTPiOHA 3JaroaKeHa IOCJIiJoBHA poboTa KiJbKOX
(uacTo mecATKiB) pepmenTiB. Taki ckiamHi JaHIIOKKU peaxiliii 3a0e3mevyrOTH
IpoIlecyu OTPUMAHHS KJIITHHOIO eHeprii, poTocuuTesy TOIo. IKIIo Xxoua 6 0AMH 3
depMeHTiB Kackany He (YHKIIIOHY€E, TO PO3BUBAIOTHCA 3axXBopoOBanHs. [lopyimneH-
HA (PYHKIIOHYBaHHsA 0araTbox (PePMEHTIB BUHMKAE TAKOMK YHACJIILOK HecTaudi B
pamioni BiTamMiHiB, HE3aMiHHUX aMiHOKMCJIOT, }KUPHUX KUCJIOT, MAaKPO- Ta MiKpO-
eJIEMEeHTiB.

Biraminu 31e0i1bI11I10r0 He YTBOPIOIOTHCA B OpraHisaMi, ToMy 3a iX BigCyTHOCTI
B XapuyOBUX MNPOAYKTAX MOPYIIYEThCA PYHKI[IOHYBaHHA (hepMEHTiB, 0OMiH pedo-
BUH i PO3BUBAIOTHCA TAMKKI 3aXBOpOBaHHSA. TaKUMMU 3aXBOPIOBAHHAMU JIIOIMHU
€, HAIIpUKJAal, paxiT, MuHra, Kypsada ciimora Toiro. [lo IpuruiyveHHa ak TUBHOCTI
OKpeMux (PEpPMEHTIiB MOXKYTb IMIPU3BOJUTU TAKOK HPUPOIAHI KOMIIOHEHTHU Xapuo-
BUX IPOAYKTiB a00 UyKOPiAHI peUYOBUHU, 1110 MIiCTATHCA B HUX (HAITPUKJIAL IEeCTH-
muan). Tomy 3a1opyKoI0 3am1o0iraHHAa 3aXBOPIOBAHHAM, 1110 BUHUKAIOTh YHACJIiTOK
HopyIlneHHA (DYHKI[IOHYBaHHA (pepMeHTiB B OpraHiaMi, € JOTPUMaHHSI YMOB BUPO-
IIyBaHHSI POCJNH, IPaBuJ 30epeKeHHs BiTaMiHiB y mpoAyKTax Ta 30ajiaHcoBaHe
XapuyBaHHA.

Puc. 92. YacTuHa JIaHIIOra PO3IEILJIEHHA III0OK031
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MpocTexTe, ki CTPYKTYPHI NepeTBOPEHHS BiaOyBaloTbCs Mig Yac KOXHOI peakLii. 3saxTe,
LLLO KOXHa CTpifika BiANoBigae BNaANBY NEBHOIO GEPMEHTY.

1. [Jaiite 03Ha4Y€HHS NOHATTS PEPMEHTHU.

2. Haepjitb Nnpuknaam GepMeHTIB.

3. Yomy HasiBHICTb GEepPMEHTIB € HEOOXiAHOI YMOBOIO XUTTEAIANBHOCTI KNITUHN?
4. OnuwitTb MexaHi3Mm aii GepMeHTy.

5. 4ki dakTopu BNAMBalOTb HA aKTUBHICTb GEepMEHTIB?
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§ 20. HykneiHoBi KMCNOTH Ta TXHA GiosoriyHa
posb. ATO

Lo Take 6ionosnimep?
SKi opraHi4yHi pe4oBuHM 3abe3reyyioTb 30epexeHHs Ta peasisaLliio craakoBoi
iHopmauii?

Picr i po3BuTOK ycix opraHidamMiB BU3HAYAIOTHCA M KOHTPOJIIOIOTHCSI TeHETHY-
HOIO IIporpamMoio. Bu BiKe 3HaeTe, 1110 CIIaAKOBa iH(opMmaIris 36epiraeTbCsa B CTPYK-
Typi moseryn JJHK (mesoxcupubonykieinoBoi kucaoru). [ami monexkyan — PHEK
(puboHyKJIeIHOBI KuCca0TH) — OEPYyTh yUacThb y peasisarii miei indopmairii, a came
B OiocmHTEe31 6isika Ta 1oro peryasaiii. ObuaBa 3a3HAYEH] TUIW MOJEKYJ HAaJIeKaTh
10 HYKJIEITHOBUX KHUCJIOT.

RS . @ HyxkmeTHoBi kucoTn — 6iomosimMepu, MOHOMEPAMU AKUX € HYKJIEOTU N
[ Hyxneomudu — 1ie oprauiuHi peuoBUHU, 110 CKJIAJAIOTHCA 3 TPHOX Ximiu-

HUX KOMIIOHEHTIB, CIOJYUYeHUX KOBAJEHTHUMU 3B A3KaMHU: MOHOCAXaPUIY

(meuTo3u), oprodpochaTHOI KMCIOTU Ta HiTPOTeHOBMiCHOI OCHOBU — PEUOBUHU

3 MUKJIYHOI OyIOBOIO MOJIEKYJIHU.

PizHoMaHITHICTE HYKIEOTHIIB. Vi HyKIe0TUIN MiCTATH OMHAKOBI 3aJIU1II-
K1 oprodochaTHOI KUCIOTH, a PIBHATHCSI BOHU BYTJIEBOAHUMU KOMIIOHEHTAMU Ta
HiTpOreHOBMicHUMU OocHOBaMu. MoHOcaxXxapugaMu, III0 BXOIATh OO CKJIaIy HYKJIe-
OTHUIiB, MOXKYTE OyTU pub0o3a abo dezoxcupubosa. Hyrimeorunu 3 pr6030i0 yTBO-
protors monerkysau PHK, 3 nesoxkcupubdosoro — [[HK. HitporenoBmicHi ocHOBU, AKi
MOXKYTBb BXOLUTH 0 CKJIALy HYKJIEOTUAIB, HA3UBAIOTh A0eHiHOM, MUMIHOM, Ypa-
YunoMm, yumo3urnom ta 2yaninom. CKOpoueHO X IO3HAYAIOTH IEPIIUMU JIiTepaMu
Hass peuoBuH: A, T, ¥, I, T" (puc. 93).

Puc. 93. BynoBa MoJIeKyJIu HYKJIEOTUAY (3aIUIIIOK MOHOCAXapUAy ITO3HAUYEHO CUHIM KOJIbO-
poM, 3aJauIlioK opTodochaTHOI KUCIOTH — JKOBTUM, 3aJUIIOK HiTPOTeHOBMiCHOI OCHOBU —

3eJIeHUM)
NH,

I I
NI
H ; 2CH

MpounTtalite onmc 306paxkeHoro HykneoTuay: «MicTuTe 3aMLLIOK 0PTOPHOCHATHOI KNC0TH,
ByrzieBoAy prbo3u Ta HITPDOreHOBMICHOI OCHOBY afieHiHy». o cknagy HykeiHOBOi KUCNOTH
SKOro TMMy BiH MOXe BXOANTN?
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Hyxkneoruau sgaTHi B3aeMoOAisiTH OAUH 3 ONHUM, ()OPMYIOUM JOBTi JAHIIOTH.
Minauii KoBaJeHTHUI 3B sI30K YTBOPIOETHCA MiK IiJPOKCHUJIBHOIO I'PYIOI0 BYT-
JIeBOIY OJHOTO HYKJIEOTHIY Ta TiAPOKCUJIBHOIO IPYyIoio opTodochaTHOI KUCIOTH
iHIITOTO HYKJIEOTHIY. ¥ HACJHIJOK I[LOTO YTBOPEHA CIIOJIyKa Oylae MicTUTH 3 Of-
HOTO OOKY 3aJuIIoK opTodocdaTHOI KUCIOTH, a 3 iHIIIOTO — MOHOCAxXapumy, a
TOMY MO’Ke B3aEMOIATU 3 iHIMUM HYKJeoTtumom. Haiibinbmria monexkyna JHEK
KJiTHH JIOJUHA MiCTUTH mocjaimoBHo Maixe 250 MaH HyKJIeoTunis. AKIMo 1m0
MOJIEKYJIY POBTOPHYTH, ii JOBKHUHA cTaHOBUTHUME 85 MM (npuzadaiime po3mipu
KAIMUHU).

IlocaimoBHICTE «JiTep» HITPOTEHOBMiCHMX OCHOB i € OCHOBOIO KOOy, AKUM 3a-
nucano ingopmariio B mosekyaax [ITHK i PHK. fIk BiH «mpaiiioe» , MU po3TJISHEMO
3T0JIOM, a Tellep BUBHAYUMO 0COOJIMBOCTI OYOBU ITX PEYOBUH.

‘% Moaexryna JIHK. Monekyny IHK MmoxxHa yABATH AK MOABIHHY CIIipaib:
L]

#»’ BOHA CKJIANAETHCS 3 MBOX JIAHIIOTIB, II[0 3aKPyYeHi OJMH HABKOJO OJHOTIO.
Hyrkaeoruau 060X JaHIIOriB po3TalloBaHi Tak, 1[0 HITPOTreHOBMiCcHI 0OCHOBU
OJTHOTO JIAHI[IOTA MiCTATHCA HAIIPOTU HiTPOT€HOBMiCHUX OCHOB iHIIIOTO, YTBO-
prorouu mapu. MisK ocHOBaM1 BUHUKAIOTEL cJIa0Ki BogHesi 3B’ a3ku. HesBarka-
oun Ha cJabKicTh, BeJiMKa iX KiJIbKicTb (COTHI THCAY i MiTbHOHN) 3yMOBJIIOE
Te, 110 O0MABA JAHIIOTY MiIlHO TpuUMAaoThCcsa padoM. OCHOBU B3a€MOMIiIOTH
MiXK co00I0 TaK, IO HAIIPOTHU A IepIIoTo JIAHITIOTa 3aBKAU PO3TAIIIOBYETHCS
T npyroro, a Hanpotu I' — 3aBxxau 1. Taka BigmoBigHicTE y posTamryBaHHI
HYKJI€OTHUiB Ha3UBAETHCA KoMniemenmapuicmio (puc. 94).

IIs sakoHOMipHiCTH Mae Ba’KJUBe 3HAUEHHA AJA 3a0e3leUueHHs IMIPOIleciB
komiroBaHHA MoJeKya JJHK Ta mepenucyBamua 3 HuUX iH@opMallii Ha MOJeEKy-
au PHEK. Boguouac Taka ocobsuBicTh 0ymoBu moJsexkyau [[THK symosiioe Te, 1110
CTPYKTYypa IEePIIOoro JIaHI[Iora KOMIJIEMEHTAPHO IIOBTOPIOE CTPYKTYPY APYTroro,

Puc. 94. Mogens mosekyau [IHK — moaBifina cuipans. @parMeHT MOJIEK YU

pa OCHOB

5 MoniviTb KiNbKiCTb BOAHEBUNX 3B’A3KIB, LLIO YTBOPIOIOTLCH MK KOMIMIEMEHTAPHMM HYK/E0-
—=_' TMpamm 3o06paxeHoro dparmeHTa monekynn AHK.
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TOOTO 34 IMOCJiJOBHICTIO OQHOIO 3 HUX MOXKe BiJTHOBJIIOBATUCSA MOCJIiJOBHICTE iH-
mIoro B pasi fioro pylinyBaHHA. lle BamkauBo ama saxucty mojgeryau JTHK Bin
HOIIKOMKeHb VHACJJIIOK HeraTUBHUX XiMiuHMX a60 PisMUHUX BIJIUBIB.

Ot:xe, Taka OymoBa mojaekyau [JHK zabesmeuye BUKOHaHHSA CBOEI OCHOBHOI
GyHKIII — 30epe)keHHA cnaaKoBol iHdgopmallii. ¥V KiaiTuHaxX, SKi MamTh A1pa,
mosaexkyau [IHK 3B’sas3ani 3 6i1kamu, 1110 Ha3UBAOThCA I'iCTOHAMH.

A Monexyna PHE. Moaxekynu PHK kiitun mpokapioTiB Ta eykapioTis
% CKJIaAIOThCS 3 OMHOTO JaHIiora. IcuyoTs Tpu ocHoBHI Tunu PHEK, aKi pisHATE-
cA MicIleM pos3TalllyBaHHA B KJIiTHUHi, CTPYKTYPOIO Ta QYHKIiAMHU B 6iocuHTE31
6inka. Ingpopmauyiina, abo mampuuna, PHK (iPHK, a6o MmPHK) neperocuts
cuagkoBy ingopmartito Big [[THK mo miciia cuHTe3y mOIimenTUAHOTO JaHITIOTA.

Tpancnopmua PHE (TPHR), mo nomisk ycix monexkyn PHE mae mafimenmmi

pos3mipu (ckaagaerbesa 3 70—90 HyKJIEOTHIIB), TPAHCIIOPTYE aMiHOKMCJIOTH 0

Micis cuHTe3y 0i1KoBuX MoJiekyJ. Pu6ocomna PHE (pPHEK) BxoauTh 10 cKJIa-

Iy OCOOJIMBUX OpraHe I KJIITUHY — pubocoM, Ki 3a6e311euyioTh CUHTe3 61J1K0BO1

moJiekyau. ByBators it i Tunu PHE.

Anepua ITHK 36epiraerbed B Anpi, TaMm :ke cuHTEe3yI0Thcsa mosekyau PHE. airi
PHEK tpaHcmopTyoOThCA 3 AApa B IUTOILIA3MY, e CHHTe3yIOThcA 0inku. HaBogumo
MOPiBHAJBHY TaOJUITIO JBOX TUIIIB HYKJIeTHOBUX KucJOT (Tadi. 1).

Iauri dysariii aykmeoTumis. AT®. Jleari aHykaeoTunu QyHKIIOHYIOTb Y
KJITHHAX He JINIe AK MOHOMEPH HYKJIeIHOBUX KHUCJIOT, a MAalOTh JOAATKOBi, caMo-
cTiftHi pyHKITII.

HaiiromoBuimum 3 Takux HykJeoTuniB € AT® (agmenosuntrpudocdar). Ileit
HYKJEOTHU] CKJIAJAEThCA 3 aJeHiHy, pubo3u Ta TPhOX 3aJUIIKiB opTodochaTHOl
KucaoTu. OcobsmBicTio OyI0BU i€l MOJIeKYJIU € Te, 10 AJIA IPUETHAHHSI HACTYII-
HUX 3aJINIIKiB opTopochaTHOI KHCJIOTH IOTPiOHO HabaraTo O0ijibIlle eHeprii, HixK

Tabruus 1.
ITopiBHAHHA HYKJIETHOBUX KUCJIOT

Oco6nuBocTi 6ynoBu

o L OHK PHK
Ta nokanisauis B KJIiTUHI

KinbkicTb naHutoris 2 1

HykneoTtuaHum

cKnap nonimepy

(A) AneHinosun A) AgeHinosuin
(Ha3Ba HykneoTunay E
(

) (
") N'yaHinosumn (") 'yaninosumn
T) Tumignnosui (Y) Ypauunosui
(

HaJaeTbCs 3a HA3BOO . -
L) Untngmnosun L) Uutnannosnii

HITPOreHOBMICHOI OCHOBW)

HiTporeHoBmiCcHa oCHOBa HiTporeHoBmicHa ocHOBa
OpTtodocdartHa kucnota OpTtodocdaTHa kucnoTa
Byrnesop — ne3okcrprbo3a Byrnesopn — pu6o3a

Pe4yoBuHuU, wo
YTBOPIOIOTb HYKJ1€0TUA,

Adnpo
Jlokani3auia B Anpo LiuTonnasma
. VR . Xnoponnactu Pubocomum
eyKapiOTUYHIN KJiTUHI .
MiToxoHapii Xnoponnactu

MiToxoHapii
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Ha IpUETHAHHS IEePIIOro — TaK y KJIITHHAaX HaKONUUyeTheA eHeprisa (puc. 95). Bix
CUHTe30BaHOl MoJeKyau AT® 1IsaxoM rifpoaisy BiAllemnIoeTbcsa TpeTil 3aau-
0K opTodocdaTHOl KHUCIOTH, HAKOIIMYEeHA eHeprid BUBIJIbHAETHCSA I BUKOPUC-
TOBYETBCS IJIsd Iepebiry pisHoOMaHiTHUX MpoIleciB (CMHTE3 UM PO3KJIa] XiMiuHUX
pPevYoBUH, 3MiHYy IXHBOI CTPYKTYPH, 3AiiCHEHHS PYXiB TOIIO).

PiBHaHHA TaKkol peakIrii:

AT® + H,O0 > AII® +H,PO, + E (50 x[l»x/moub), ne AP — anenosungudoc-
daTHa Kucaora; E — eHeprisa, 1110 BUAIIAETHCA.

VrBopena AJl® wmMoKe nmaji posIIemaoBaTUCA OO0 aJeHOo3WHMOHo(ochar-
HOi Kucaotu (AM®P), ane mig uac miei peakiiii BUBIJIbHAETHCSA MeEHIIe eHeprii
(~33—-42 g2k /Mmouib). AM® e zpuuaiinum PHK-"HyKIeoTumoM, 110 He 30epirae Be-
JUKOI KiJIbKOCTi eHeprii.

(?“-"-" @ AT® — e moJieryJia, 1110 € YHiBepCAJbHUM BHYTPIIIHbOKJIITUHHNM IIe-

®¥ PEeHOCHUKOM eHeprii.

Moaerynu AT® MoKyTh YTBOPIOBATHCS 34 PAXYHOK eHeprii, ssiKa BUIi-
JSIETHCA B peakIliAX O0e3KNCHEBOr'O POSINEeNJeHHA TJII0K03U ab0 OKMCHEHHS
OpraHiuHMX PEYOBHUH Yy MiTOXOHIPiAX, 3a paXyHOK eHeprii cBiTia mig yac ¢o-
TocuHTe3y ToIo. Posiernienasa AT® BigOyBaeThbCcs 3aBKAM, KON KJIITHHI
noTpibHa eHeprid AJa 3ailicHeHHs IIeBHOI peakKIrii.

Kpim AT®, y KiriTuHaX «IpaIolTh» 1 iHII HyKJeoTuau. [[o HUX HaJleKaTh
HikoTuHamimagzerningunykgeorun (HAJl) Ta HiKoTMHaMimaZeHIHAMHYKJICOTH/I-
dbochar (HALD) (razsu Hasedeno He 0aa 3anam’amosysanns). 11i HykIeoTuaU
IePeHOCATh XiMiUHi PeUOBUHM i € BAXKJIUBUMU IJIA POOOTH MiTOXOHApPIiH i doTo-
cuHTe3dy. ¥ XJopomaacrtax pociauHHUX KJaiTmH HAJI® BimHOBIIOETHCA Iim yac
CBiTJIOBUX peakiliii porocumuTeldy i moTiMm 3abesneuye I'izporemom 6iocuHTE3 BYT-
JIEBOJiB YIIPOLOBIK TEMHOBOI (pas3u.

Puc. 95. CrpyrrypHa dopmyia moseryiu ATD

3 ) NH,
3 3anuULKm optodocdarHoi aZMLIOK aACHIHY |

KUCAOTU N\C/ N
OH o) o) H-C
| I I xC C.
O=I|3~O—P~O—I|3—O—CH2 0 ll\l \N H

£ | 4 [
OH" "OH" “oH" (3 3
«BncokoeHepreTuyHi» HC- .C H aJINLLOK

X | | pnoosu
3B’513KM OH OH

[arite 03Ha4YEHHS NOHATTSA HYKJ1€IHOBI KUCJIOTHU.
Onuwite 6ya0BY HyKEOTUAY.

LLlo Take NpMHLMN KOMMIEMEHTAPHOCTI?

MopiBHsnTe 6ynoBy monekyn JHK i PHK.

Yomy AT®D HasmBaloTb akyMynaTOPOM EHEPTii B KNITUHI?

arON=
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§ 21.BitamiHu, iXHA posib B 06MiHi pe4oBMH

E Lo Take pepmeHTN?
Hki Bu 3HaeTe BiTaMiHn?

HoBruii yac yBaskaJiu, Io IJIsd KUTTEA1AIbHOCTI OpranisMy moTpioHi sutie 6iJ-
KU, JKUPU, BYIJIeBOAY, BOJA Ta MiHepaJbHi coJri. AJie criocTepekeHHs II0OKa3yBaJjn,
1110 OJJHOMAHITHEe XapuyBaHHA HPU3BOAUTH 10 BUHNKHEHHS Pi3HUX 3aXBOPIOBAHb.
Tak, MOPAKM IiJl Uac JOBTUX MOJOPOKell, He Maloun B PaIlioHi OBOUYiB i (hPYyKTiB,
XBOpisiu Ha MUHTY (CKOpOyT). ¥ Kpainax Asii, e OCHOBHOIO CTPaBoio OyB MLIi(o-
BaHMI pHcC, 3HAUHA 4YacTUHA HaceJIeHHsA OyJja ypaskeHa Oepi-Oepi. ¥ 1897 poui
roJIIaHAChbKUN yueHnin Xpucrtian EAKMaH qOCIiguB, 110 IPUUYNHOK BUHIKHEHHS
IIOT'0 3aXBOPIOBAHHA B Kypeli Oyjia HecTaua IeBHOI peuoBUHU B i»ki. 10 crionyKy
— a came riamiH (Bitamin B,) — y 1911 poui Buninus nonscekuii yuenuit Kasumup
DyHK i moxasas il epeKTUBHICTD Yy JiKyBauHi 0epi-6epi. MoJsiekyJiu TiaMiHy MalOTh
Y CBOEMY CKJIAai aMiHOTPYIy, TOMY BU€HHI HAa3BaB HoTo BiTaMiHOM (aMiHOM 2KUT-
Ts).
‘%‘“* @ Biraminu (Bizg jat. vitae — KUTTS Ta aMiHU) — HU3bKOMOJIEKYJIAPHI
‘% bioJsioriuHo aKTMBHI peuoBUHHU PisHOI XimMiuHol mpuponu, HeoOXigHi B HeBe-
JUKUX KIiJIBbKOCTAX IJId HOPMAJLHOI'O OOMIHY PEYOBHUH i JKUTTEAISIBLHOCTL
opraHismis.
Baacrusocti BiTaMminis. [I1s mo3HEaYeHHA KOKHOIO BiTaMiHy, Kpim ximiu-
HOl Ta (pisiosioriuHoi Ha3BM, BUKOPHCTOBYIOTH JiTepHW JATUHCHKOrO ajdaBiTy.
Hanpuxiazn, ximiusa masBa BiTaminy A — peruHoJI, a (pisiosoriuna — aHTUKCe-
podranbmiunmii (puc. 96)

Puc. 96. OcHoBHi BiTaminu opranismy JoguHu Ta ix 1000Ba moTpeda

Mo3HavyeHHs XimiyHa Ha3Ba dizionoriyuHa Ha3Ba JAo6oBa
niTepoio norpeba, Mr

>Knpopo34mHHI BiTamMiHK

A PeTtuHon AHTUKCepodTaNbMI4YHNN 1,5-2
D Kanbundepon AHTUPaXITUYHNI 0,02
E Tokodepon AHTNOKCUOAHTHUI 20-40
K dinoxiHoH AHTUremMopariyHuin 1-2

BoOopo34nHHI BiTamiHn

B, TiamiH AHTUHEBPUTHUI 1,2-2

B, Pu6odnasiH Bitamin pocTy 1,5-2

B, HikoTuHoOBa kmncnoTa AHTUOEPMATUTHUI 10

B, (PP) [TaHTOTEHOBA KMCNOTa AHTUNENArpuyHUn 10-20
B, MipnookcuH AHTUOEPMATUTHUI 2-4

B, doniesa kucnoTa dakTop pocTy 0,3-1

B, LliaHokoBGanamiH AHTUHEMATUYHUN 0,003

C AckopbiHoBa kucnoTa AHTUCKOPOYTHWUI 60-100
H BioTuH AHTUCebopelHni 0,15-0,3
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Temep Bigomo, 1110 A0 BiTaMiHiB HasJexaTh He Jiuiie aminu. Hanpukiaan, Bita-
miH D € creposiom, a Bitamin A — nmukJaivauM ciuproM. OCHOBHUMU BJIACTUBOCTSI-
MU BiTaMiHiB € BUCOKa OiojoriuHa akTHMBHICTh, PO3UMHHICTD y JKuUpax abo Bomi,
pyHHYBaHHA IIiJ yac HarpiBaHHA, HETPUBAJICTb iICHYBaHHA.

BakauBo BigsHaunTH, 110 TBAPUHU i POCIMHU IIOTPEOYIOTH MalijKe BCiX Bimo-
MHUX HayIli BiTamiHiB i 3a3Buuaii 3maTHi ix cuHTedyBaTu. OmHaK JIOAWHA i HU3KA
TBapuH (HAIIPUKJIAJ MAaBIIM) BTPATUJIU ITI0 3NATHICTDH i Telep MOKYTh IIOIIOBHIO-
BaTu AeinuT BiTamMiHiB 31e06iJbIIIOr0 3a pAXYHOK KOMIOHEHTIiB Ixki. Yci ocHOBHI
TPYyNH XapyoBUX IMIPOAYKTIB JIOAMHY OaraTi Ha BiTaMiHM, X0Uua KOJeH MPOAYKT He
MOJKe TIOBHICTIO 3a/J0BOJIbHUTY IOTPeOu opra"iamy (puc. 97). IHKoJIM B POCIUHHUX
KJITHHAX BUPOOJISIOTLCA IXHI MOIepeJHNKY — IIPOBiTaMiHM, SKi IIepeTBOPIOIOTHCS
y BiTaminu B oprauiami. Kpim Toro, geaki Bitaminu, 3okpema K i H, cunTesyioTh-
CcA KUITKOBOIO MiKpodJI0opoo, a BitTamiH D yTBOpIOEThCA B IKipi i BOJIMBOM YJIb-
TpadiosieTOBOTO BUIIPOMiHIOBAHHS.

Biomoriuna pouss BiTaminiB. Biosoriuna poss BiTaMiniB y pisHuX opranis-
Max mofibHa, aje 0co0JIMBY yBary Mu npuaijnMo GyHKIIIOHyBaHHIO iX B opraHismi
JIONWHU.

CyuacHi mociimKeHHs cBiguaTh PO PisHOMAaHITHY y4acTh BiTaMiHiB y mpoiie-
cax KUTTENIAIBHOCTI oprauisamy. BinmbmricTs BiTamiuiB € KodepmeHTamu abo ix
nonepegfHUKaMM, HanpukJaza Bitaminm rpynu B, K. dx kodepmeHnTH, BiTaminmu
0epyTh yuacTh y 6araTbox (pepMeHTaTUBHUX PeaKIisaX y KJIiTHHI, JoImoMaraiwTh 3a-
CBOIOBATH JKUTTEBO HEOOXiTHI OpraHiuHi peYoBUHHU, 1[0 MiCTATHCA B IKi (3HaUEHHS
Ko(pepMmeHTiB Mu posraananu B § 19). Biraminu 6epyTh yuyacTh B yTBOPEHHI JeAKUX
20pMmOHi6 — 610JI0TIUHO AKTUBHUX CIIOJYK, AKi perysooTs pisHi eTanu o6MiHy pe-
yoBUH B opraHiami. Hanpukaazn, Bitamin D Gepe yuacTs B yTBOPEHHI cTepOigHUX
TOPMOHIB (cTaTeBUX TOPMOHIB, KopTuKocTepoixiB). [leski BiTtaminu, 3okpema A,

Puc. 97. Bitaminu B XapuyoBUX IIPOAYKTaX

Ha3sBa BiTamiHy XapuoBwuii NnpoaykT

B, (TiamiH) HexunpHe Mm’sco, 3epHoBi, 6000Bi, pnba, nediHka, anus,
3€e/IeHb, YHOPHWUI XNi6

B, (MipnaokcuH) 3epHOoBI, 0BOYI, M’s1ICO, pnbda, 6GaHaHW, KapTons, NoMigopw,
wnuHat

B,, (uiaHokobanamiH) MeuviHka, M’saco, pruba, MOIOYHI NPOAYKTU, ANLUS, MOPCbKa
KanycTta

C (ackopbiHoBa kucnoTta) OBoui | dpykTN, 0OCOBNNBO LIUTPYCOBI, Aroam, NosyHuLj,

I'IOMiLI,OpVI, Monoga KapTonnd, 3e/ieHb

A (peTtnHon) BitamiH A MiCTUTbCS B prO’A40MY XNPIi, AEYHUX XXOBTKAX,
neYiHui, MoJsioLj; NPOBiTaMiH A (f-KapOTVH) — Y HEPBOHUX,
NnoMapaH4yeBUX, XOBTUX | TEMHO-3€EJIEHNX 0BOYaX

(kanbumdepon) Pn6’aunin xunp, S€4Hi XOBTKN, MOJTIOKO

D
K (dinoxiHoH) TeMHO-3€eMeHi NMCTKOBI OBOYI, KanycTa, CBMHWHA i NeYiHka

Mpoananidynte iHbopMmauilo. Y1 BX1BAETE BM Xap4OBi NPOAYKTU, SIKi MiICTSATb 3a3HaYEHI
BiTaMiHN?

@ MigroTyrTte NOBIAOMIEHHS MPO BMICT IHLLMX BITAMIHIB Y Xap4OBUX NPOAYKTax, BUKOPUCTOBY-
@ 04N IHTEPHET-aXXepena.
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C, E, matoTh aHTHOKCUAAHTHI BJIACTUBOCTI i 3aXUIMAIOTH HAIII OPraHidM Bijg pyii-
HiBHOI il BimbHUX pagukaiiB. [leaki BiTaminu BigirparoThs BaiKJIUBY POJb B 00Mi-
Hi MiHepaabHUX peuoBuH. Hampukian, Bitamin C (ackopOiHOBa KUCJI0TA) CIIPUAE
BCMOKTYBaHHIO OprauisMmomMm 3ajisa, a Bitamin D 6epe yuacTs y 30epe:xenni Kaan-
miro i Pocdopy.

Biraminu BOMBamOTh Ha PerydIilo QYHKIIIOHYBAaHHA KUTTEBO BaKJIMBUX
oprasis i cucTeMm opraHismy, HAIIpUKJIaL, BirTaminu rpynu B BasKIuBi 115 podoTu
HEepPBOBOI cucTeMu, BiTaMiH A — caIu30BUX 000JIOHOK i MIKipu, BiTamin C — cmosryd-
HUX TKAHUH, a BitTamid D — nia ¢popMyBaHHS KicTKOBOI TKaHWHU TOIT0. Bin piBHA
3abesmeueHoCTi I3Ki BiTamMiHaMu 3a/Ie’KUTH PiBeHb PO3yMOBOI i (hismuHOI mpares-
IaTHOCTi, CTIAKICTh JIOAWHU N0 BIJIMBY HECHIPUATJIUBUX (PaKTOPiB 30BHINTHLOTO
cepepoBuina (iHQEeKI[ITHUX 3aXBOPIOBaHb, il TOKCUHIB).

Ho6oBa moTpeba y BiTaMiHax 3HAYHOIO MipoOIo 3aJIe’KUTh BifJ BiKy, cTaTi, Mmacu
Tijla, cTaHy opraHismy (Ipu 3aXBOPIOBAHHAX ITOTpebda y BiTaMiHax 301JbIITYETHCS).
Oprauismy Jgoguan HeoOxigHi npuuaiiMai 20 pisaux BiTamiHiB, 1000Bi mOTPEOHU
AKuX KosuBaoThesa Big 0,003 1o 100 mr. MoskHa 00UnCcaInTH HeOOXigHY KiTbKicTh
XapyoBOro IPOAYKTY Ha 40Oy AJs 3a40BOJIEHHS IIOTPebu B IIeBHOMY BiTaMiHi, 3Ba-
JKaio4u Ha BMIiCT Y HbOMY BiTaMiHy Ta 7000BYy moTpeby mJis oprauismy (puc. 98).

ITopymienas mporieciB 00MiHYy i BUHMKHEHHA 0araThOX 3aXBOPIOBAHbL YaCTO
OB’ si3aHe 3 BiAXUJIEHHAM BiJi HOpMaJbHOTO BMIiCTy B OpraHisMi ogHOro abo rpymnu
BiTaMminiB. 3ajieKHO BiJ cTymHeHs 3a0e3IIeUeHOCTi OpraHiaMy IKMMOChH BiTaMiHOM,
pPO3PiBHAIOTE agimamino3d (BiAcyTHiCTS), 2inoéimaminos (Hecraua) Ta zinepéima-
Mmino3 (Hagmuinok). edinur Mo)Ke BUHUKATY Yepe3 HeCIIPOMOKHICTh 3aCBOEHHS
BiTaMiHiB KJIiTMHaMu oprauismy. IIpuunmHaAMU IILOTO MOXKe OyTU PYHHYBaHHS Bi-
TaMiHiB Yyepes IMiABUIIeHHA KUCIOTHOCTI MIIYHKY (Biraminu B, B,, C), nopymenssa
YTBODPEHH:A TPAHCIOPTHUX OLIKiB (BiTamin B,,), 3MeHIIIeHHA HAJXON KEeHHA KOBYi,

Puc. 98. Ymict BiTraminiB y xapuoBux nmpoaykrax (y 100 r)

Biramiu C. [Jo6oBa morpe6a — 100 mr Biramiu D. [Jo6oBa moTpeba — 20 MKT
[ 4
IMummmuua cobaua, CMmopoanHa YopHa, OKyHb MOPCBKUIA, Sitne rypaue,

1000 mr 200 mr 2,3 MKT 2,2 MKT

Kamycra 6proccenbcbka, Ilonmyauns dicoa,  Iledinka, 0,4 MKT Cmerana, 0,2 MKT
100 mr 60 mr

= 3 MpoBeniTb 064NCNEHHS KiNbKOCTI (') KOXHOIO Xap40BOro NPOAYKTY A5 3a40BOJIEHHS [10-
i‘ 60B0i NOTPeOU Y BiTaMiHi.
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II10 TIEePEITKOIMKae BCMOKTYBaHHIO :KTPOPO3UYMHHNX BiTaMiHiB, 3MiHN MiKpoQiopu
Tonro. BiTaminHa HeZOCTATHICTD TaKOMK MOXKEe BUHMKATHU BHACJIIJOK 3MEHIIIEHHA
HaIXOMKeHHs BiTaMiHiB 3 ijKeio, HeJOTPUMAHHS IIPAaBUJI KyJaiHapHOI 00poOKH i
30epiraHHsa XapuoBUX NPOAYKTiB (puc. 99).

3aBIAKHN PO3IIMPEHHIO 3HAHB IIPO pallioHaJbHe XapuyBaHHA rimo- i aBiTami-
HO3M CTaJH NOCUTH PiAKicHMMU 3aXBopoBaHHAMU. Taki craHu He Tpeba IIIyTaTH 3
BUSABAMU CIIAJKOBUX 3aXBOPIOBaHb, AKi CHIPUUYUHIOIOTH IOPYIIIeHHA BCMOKTYBaHHS
i TpaHCIOPTYBAaHHSA BiTaMiHiB, IepeTBOPEHHA iX y KOhepMeHTH TOIIO.

Muwu omuiiemMo mesKi 3aXBOPIOBAHHSA JIIOAWHU, 110 BUHUKAIOTH YHACJiJTOK He-
craui BiraminiB. Bepi-6epi — xBopoba, sika Bpakae HEePBOBY CHUCTEMY JIIOAUHMU,
IPU3BOAUTH OO CJIa0KOCTi, BTpPATH alleTUTy, HiABUINeHOI 30y AJIMBOCTI i mapaiiuy,
OB’ A3aHa 3 HecTavelo Biraminy B, . 3a BificyTHOCTI B XapuoBUX MPOAYKTaX BiTami-
Hy C B IIOAVHY TOPYIIYETHCSI CUHTE3 KOJIaTeHY, 110 IIPU3BOAUTH 0 YIIOBiJIbHEHHS
POCTY CIIOJIYUYHOI TKAHUHU i 3arO€HHsA paH, KPOBOTOUMBOCTI sSIceH, aHeMil, 30i1b-
MIYETHCSA CXUJBHICTD M0 iHQEKIiNHNX 3aXBOPIOBAaHb — I1e BUABU ITUHTU (CKOPOY-
Ta). Hecraua BiTamiHny A cIpuWYMHIOE 3aXBOPIOBAHHA, YHACTILOK SKOTO JIOAMHA
He MOJKe 0aunTH B yMOBaxX HeJOCTAaTHBOI OCBiTJIeHOCTI, — reMepasioni, abo «Kyps-
gy CJALMOTy». 3a 0iabIn TpuBajoro aedinuTy BiTaMiny A B JIIOAUHU PO3BUBAETHCS
XBOpoOa KcepoPpTaabMis, SKa XapaKTepU3yEThCsA CyXicTio poriBku oka. Hecraua Bi-
raminy D BUKJIUKae B AiTel paxiT, 3a SKOT0 MOPYIIIYEThCA MiHepaJisallis KicTok,
3aTPUMYETHCSA PO3BUTOK 3y0iB. Biramin E cupusie po3BUTKY PEIIPOLYKTHUBHOI CHC-
TeMU, & TOMY BHACJIJOK HOT0 HecTaui B UOJIOBIKiB ITOPYINYETHCSA YTBOPEHHS CIIEP-
MAaTOo30i/iB, a B sKiHOK MOJKYTh CIIOCTepPiraTucs BiIXuJIeHHsI B PO3BUTKY ILJIOAA.

Biramim K 6epe yuacTs y peryJisiiii npoiieciB 3cifaHHs KPOBi, CIIpusae 3MillHEH-
HIO KaOiJIsgpiB Ta npunnHeHHI0 KpoBoTeu. Biramin H Bigirpae poss y ByriieBogHOMY
0o0MiHi, B3aeMoiroun 3 iHCYJIiHOM i, TUM caMuM, cTabiidye BMiCT ITIIOKO31 B KPOBi.

Puc. 99. IIpaBusa 06po6Ku Ta 36epiranHsa XapuyoBUX IMIPOAYKTIB, OB’ A3aHi 3 BJIACTUBOCTS -
MU BiTaMiHiB

1.Bitaminn (ocobnneo B,, C) pyiiHy0TbCA A 36epirat B HENPO30puX KOHTEHEepax.
BHAC/IAOK HAATO TPMBaNOi TEPMIYHOIT B OBoui Ta dpyKTW Hapi3aTn He OpibHO,
006po6kM abo HaATO BMCOKOI TEMMepaTypu. 36epirati HepoBro. MomilaTt B 3aKpuTi
2.dDepMeHTH PO3LLENIEHHS BiTAMIHIB KOHTeliHepu abo obropTaTu NiBKOIO.
MaJsi0aKTMBHI 3a HU3bKUX TeMNepartyp. B 36epiratv 0XonomkeHnMu.

3.Momix BiTamiHiB 6arato BOAOPO34MHHUX. ' MuTur 0BOYI Ta GPYKTU KpaLLe 40
4.Bitamitn B,, B, B, C, A luBNaKo Hapi3aHHS.

PYWHYIOTLCSA BHAC/IOOK BNVBY CBIiT/a. A Baputun oBo4i peKkOMeHOyETLCS B
5.BitamiHn A, E, C nerko okKMCHIOTbCS. HEBENVKIN KiNbKOCTi BOAM, i NOMILLATK ix

TyAn nicns Toro, 9K Boga 3akmnutb. KopmcHo
BXMBATU CBIXKUMMW.

[ YCTaHOBITb BiAMOBIAHICTb MiX BNACTMBICTIO BiTamiHiB (1-5) i npasunom o6po6ku Ta 36epi-
ﬁnﬂ raHHsA Xxap4yoBux NpoaykTie (A-1).

== 1. [Jarite 03HA4YE€HHSA MOHATTS BiTAMIHU.

. 9K Ha3MBaIOTb BiTAMIHN?

Cxapaktepusyite BNacTUBOCTI BiTaAMIHIB.

. MoscHiTb BionoriyHy ponb BiTaMiHiB.

. YoMy HeobXigHO BXMBATN PIBHOMAHITHY Xy?

. $Iki B 3HAETE 3aXBOPIOBAHHSA, NMOB’A3aHi 3 HECTA4Y€elo BiTAMIHIB?

. O6rpyHTyinTe NpaBuna 36epexeHHs BiTaMiHIB y XapyoBUX MPOOYKTaX.

NOUuRWN
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§ 22. CTpyKTYpH KNiTUHMU Ta MeTaboNi3M

Ska cknapoBa 3abesneqye 0OMiH Pe40BUH KITITVUHU 3 HABKOJINLLIHIM CepenoBu-
Lem, BOAHOYAac BiAMEXOBYKOYM ii Bifl HbOro?

SKi opraHes v KaiTuHW BV 3HaeTe?

HasBHiCTb 5kux opraHes1 BUPI3HSIE POCINHHY KIITUHY ?

Metabousism 6yab-AK01 6i0J0TiUHOI cucTeMU 3yMOBJIEHU TIpollecamMu, AKi Bif-
OyBaroTheA B KJaituui. Tomy gocaimskeHHs OyZOBU Ta MKUTTEAIAIBHOCTI KJIiTHHU
MAalOTh IIePIIIOUEProBe 3HAUECHHS /I PO3YMiHHA OOMiHY peYOBUH HA PiBHUX PiBHAX
opranisairii ;kuBoro. Meraboism 3abesmeuye maasMaTuyHa MeMOpaHa, MeMOpaH-
Hl Ta HeMeMOpaHHi OpraHesiu KJIiTUHU.

Dyuriil naazMmaTudaol memopann. Ilnasmarnusaa memGpana, OTOUY-
8% 1oup KO:KHY KJIiTHHY, Bigminge ii Bmicr Bix mosaxmiTumaHOTO mpocropy. Oco-

O6smuBoCTi OymoBM IIasMaTUUYHOI MeMOpaHU (IIJ1a3MOJIEMM) 3YMOBJIIOIOTEH ii

BifTOBiAHI QyHKIIII: 6ap’epHY, TPAHCIIOPTHY, KOHTAKTHY, PEIIETITOPHY Ta ep-

meHTaTUBHY (puc. 100).

Bynosa MemMOpaHy yHEMOKJINBIIIOE JUPY3ii0 KPish Hel MOJAPHUX MOJIEKYJI, 30-
kpeMa fouiB. Toxx miasmaTuyHa MeMOpaHa BUKOHYE 6ap’€prHy DYHKIIiI0, peryJIio-
oYM O0OMiH PeYOBMH Mi’K KJIITMHOIO I HABKOJUINHIM cepenoBuiiem. IIpore Kpishb
MeMOpaHy Mae 3IiCHIOBATHCSA MPAHCNOPMYEAHHA PEUOBUH AK yCEPEIUHY KJIiTH-
HU, TaK i HazoBHi. Ile HEOOXiMHO Mg TTOCTAYAaHHS KJIITHUHI PEYOBUH i BUBEIEHHS
MIPOAYKTiB OOMiHY.

Po3pisuA0TH 1Ba TUIIM TPAHCIIOPTYBAaHHA PEYOBUH: PYX PEYOBUH, 3a AKOTO HE
BUTpavaeThea eHepria AT®, HasuBaOTh IAaCUBHUM, a PYyX, IIOB A3aHUHI 3 BUTPA-
TamMu eHeprii, — akTuBHUM. I[lacBHe TPAHCIIOPTYBAHHS Bi0YBAaEThCA 3a PAXYHOK

\

Puc. 100. I1nasmaTuuna MeMOpaHa: a — cxema 0yznoBu; 6 — MikpodoTrorpadia KOHTaAKTy
MeMOpaH IBOX KJIITUH
IHTerpanbHi MeMOpaHHi

LG MmikonpoTeiH

LN Mnikoninig,

‘ I—I'Iepmq)epimHMm docooninign

TpaHcMeMbpaHHUi MeMOpaHHWI 0
6inok 6inok
a

IIpocBiuyBasbHa eJIeKTPOHHA
o crmazy meMOpaHN BXOAATH Jimigu, OiTKM Ta Byriae-  MiKPOCKOIILSA ZO3BOJISAE
Bozu. OCHOBOIO ILJIa3MOJIEMH € IIOABiHHMI map i3 pocdo-  mobaunTu Micile KOHTAKTY
agimigis. Oxpim docdouinigis, Ao ckiIagy ImIasMaTHYHOI  MeMOpaH ABOX KJITHH, KOXKHA
MeMOpaHU BXOJATH iHIII minmigy (30KpeMa XoJecTepos) i 3 AKMX Mae JBOIIAPOBY
3HaYHA KinbkicTh 6in1kiB (70 50 % Bix macu memOpanm). CTPYKTYDPY.
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npocmoi dugys3ii (Big miciia 3 617bIII0I0 KOHITEHTPAIli€I0 PEUOBUHY 10 MicCIid 3 MeH-
1010 i1 KOHIIeHTPAaIlieo). Y TaKuii cmocid Kpish MeMOpaHy IPOHUKAIOTh HacaMIlepeI
HEeTOJIAPHI MOJIEKYJIN: 3 HEOPTAaHIUYHMX PEeYOBUH KPis3h MeMOpaHu n1o0pe ZUDYyHIY-
I0OTh KMCEHb i BYIJIEKUCJINN ra3, a 3 OpraHivHUX PEeUYOBHH — CTEPOIAHI PEUOBUHU.
TpaHcmopTyBaHHA Kpidh MeMOpaHy MIOJSIPHUX PEUYOBUH 3a0e3IeuyioTh OiJIKOBi
MOJIEKYJIU-TIePeHOCHUKY. MOJIeKy/I1-IIepeHOCHUKY HeoOXigHi TaKoMK MIJs IoTpa-
IJIAHHSA B KJIITUHY TJII0K03u. [lacuBHUM pyX PeYOBUH 3a JOIIOMOTOI0 MOJIEKYJI-TIepe-
HOCHUKiB Ha3UBAIOTH 10ezuleHor0 dugy3iero. Inkomu HeoOXiJHO TPAHCIIOPTYBATH
PEeYOBUHY BiJ MicIla 3 MeHIIO0 Ii KOHIleHTpaIlieo A0 MicIld, Ae il KOHIeHTpaIid
6inpina. Ileit mpoiiec moTpedye BUTpAT eHeprii, a ToMy € akTuBHuUM. [IpuKaagom
Moske OyTu Hampil-kanieéuil Hacoc. Bin 3abesneuye Buxin i3 kaiTunu fionis Ha-
TPilo Ta HAAXOAKEeHHS B Hel 3 I03aKJIiTuHHOTO mmpocTopy HoHiB Kasito (puc. 101).
PoboTa niporo Hacoca 3abesneuye HoOpMaJbHe (PYHKIIOHYBAHHS KJIITHUH, OiATPUMY-
I0uM Ha meBHOMY PiBHI KoHIlenTpanii ioHiB Na' i K" ycepenusni Ta 30BHI ix. Oco-
0JIMBUM TUIIOM aKTHBHOI'O TPAHCIOPTYBAHHS € YUMO3 — IepeMillleHHS PeYOBUH Y
ckJaani MmeMOpaHHUX Iyxupitis. IIpoliec BUBeeHHS PEUOBUH i3 KJIITHHI BHACIIIOK
BJINTTS Be3UKYJI 3 IIJIa3MaTUYHOI0 MeMOPaHOIO HA3NBAIOTh eK304Uumo3om. ¥ Takui
CII0Ci0 i3 KJIITHH BUBLILHAIOTHCA CUHTE30BaHI Helo (pepMeHTH, TOPMOHM, MeAiaTopu
Toro. IIporec akTUBHOIO HAAXOMMKEHHSA TBEPAUX i PIAKUX PEUOBUH i3 30BHIIITHBO-
IO CepelOBUINA BCePeAVHY KJIITUHU HasuBalOTb eHdoyumosom (puc.102). Pospis-
HSIOTH MiHOIMTO3 (TTOTJIMHAHHA PIAKUX PEeU0oBUH) i (parormTos (MOTJIMHAHHSA PasoM
3 PIIKMMM PeYOBMHAMHU TBEPAMX UACTOUOK). ParonuTos Bimirpae BaiKJIUBY POJb Y
HOIJIMHAHHI KJIITHHAMHJ IMYHHOI CHCTeMH Uy KOPiZHNX KJIiTHH i 0akTepiil, a TAK0MXK
Vy JKUBJIEHHI OJHOKJITUHHUX OpradisMiB. ¥ 0araToKJiTMHHMX OPraHisMiB KJIiTHHN
3B a3aHi MixK coboro. Takuii 3B’ 130K 3a0€311€UyIOTh OLIKM, AKi Hi0M «3IINBAIOTH»
IBi MmeMOpaHu, POPMYIOUN MIHCKALIMUHHL KOHMAKMU.

Puc. 101. Cxema poboTu HaTpili-KaieBOTO Puc. 102. Cxemu 1porieciB ek3o1uTosy (a)
Hacoca ¥ eggo1iuTO3Yy (0)

MiXKniTUHHa pevoBMHa . o MixkniTHHa peHoBuHa v\ o ./v
\ 7 iy, V" *
- , & A\ ¥ A (i} ERC I
<

L ¥

LnTonnasma ° o e °.|V|i)KKJ1iTl/IHHa peyoBmHa

LAABABIAAHN

lMpoaHanidynte cxemy. MNpoynTanTe
TBEPOXKEHHS.

I. YHacnipok po6oTtu Na*-K*-Hacoca
CUHTE3YITbCS Monekynmu ATP.

1. AoHn HaTpilo «BMKaYYIOTLCS» 3 KNITUHN, ®opmyBaHHs BE3NKYIN
a noHn Kanito «3aka4vyoTbCs» B KIITUHY. 0

Y € NOMiXK HMUX NPaBUIIbHI?

Ha3BiTb OpraHiamu, y XXMBAEHHI SKMX
BaXXJIMBY POJSib BiAirpae eHaoumnTos.
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Peyenmopna (pyHKIiA NosiArae B 3JaTHOCTI pearyBaTH Ha XiMiuHI peuyoBHHH,
3MiHIOIOUM IIPU IIbOMY (DYHKI[IOHYBaHHA KJIiTHH. [lepIimoio JjaHKOI0 pearyBaHHs Ha
HasIBHICTh XiMiUHIX PEUOBUH € PelelITOPHI OiIKM, BOyJOBaHi B IIJTa3MOJIeMy Ta 34aT-
Hi BuOipKOBO 3B’ A3yBaTHCA 3 iHIIINMI PEUYOBUHAMU.

Heaxi 6inkwy, BOynoBaHi B KIITHHHY MeMOpaHy, BUKOHYIOTh (hep MeHMamuény
dyukIio. 30KkpeMa BoHU 3abe3neuyoTh MeMOpaHHe (IIPUCTiHKOBE) TPaBJIEHHSA B
KUIIEeUHUKY JIOAUHNA. Y IPOKAPiOTUUYHNX KJIITHHAX iHIIII MeMOpaHHi 6iJIKM 6epyTh
yJacThb y npoiiecax (hOTOCUHTE3Y, 3alacaHHi eHepril nmisaxom cuate3dy AT® Toiro.
=% Oprasenu wkaiTUHM Ta iXHI QYHKII. YMicT eyKapioTuuHUX KJIiTHH
& 10is€ThCA BHYTPIMMIHIMYT MeMOpaHaMu Ha (GhYHKIIOHAJIbHI OiIAHKHY, 1110 3a-

OesIeuye Po3aijieHHs PisHUX IIPOIleciB 00MiHY peYoBUH Y IPOCTOpi i uaci.
o omHOMeMOpaHHUX OpraHeJs HaJeKaTh eHpomaasMmaTuuna citka (EILC),
KoMmILIekc I'onbaiKi, JidocoMu, MEPOKCHUCOMU Ta BAKYOJIi.

I'nadenvrxa EIIC 3a6esmneuye CHUHTE3 JiIigiB, 30KpeMa CTePOISJHMX PEUYOBUH,
3HEITKO/)KeHHS JeAKNX TOKCUYHUX PeYOBUH (B OpPraHis3Mi JIOAMHYU aKTUBHO (PYHK-
IioOHYy€e B KJITHMHAX IMEUYiHKM) Ta JelmoHyBaHHA HoHiB Kanbiiito. OcTaHHE € BaKJIN-
BUM A (PyHKIioOHyBaHHA M’ a30BUX KJIiTuH. o Mem6pan wopcmkoi EIIC (puc.
103, I) 3 uTOIIa3MaTUYHOTO OOKY MOKYTh IIPUKPITIIIOBaTUCA HeMeMOpaHHi opra-
Henu — pubocomu (puc. 103, II), AKi CUHTE3YIOTH y IIOPOKHUHY TPYOOUOK O6iTKOBI
moJterkyau. OcHoBHOO QyHKILi€o 11boro Tuny EIIC € yuacTs y cuHTe3i 6iKiB i TpaH-
CIIOPTYBaHHSA CUHTE30BAHNX PEUYOBUH y MeEMOPaHHUX IIYXUPIAX — 6e3ukynax (puc.
103, III) no komnaexcy I'onvdxci (puc. 103, IV). Otixe, kommiekc I'onbmki GyHK-
nionansuo noemsuanuii 3 EIIC. Hagami B Kommiekci onbaski saificHIOETHCS IIepe-
TBOPEHHA 0iJIKOBUX MOJIEKYJI (YTBOPEHHS TJIIKOIIPOTEiHiB, JimompoTeiHiB ToIo) i
NaKyBaHHA iX y MeMOpaHHi nyxupili BigmoBigHo 10 GYHKIIIOHAJIBHOTO IIPU3HAUYEH-
Hsa. BinKwu, m10 eKcrmopTyoThesa 3 KIiTuHHN (HanpukJaazn GepMeHTH ab0 TOPMOHN)

Puc. 103. YTBOpeHHs Ta TPAHCIIOPTYBAHHA PEUOBUH Y KJIITUHI

VY 2013 poiti HobGenmiBebKy mpemito

3 (pisiosorii abo MeguUITUHYT
orpumanu Oioximik I[:xeiimc
Porman, mutosior Peuni Illekmasn,
6ioximik i Heiipobiosor Tomac
30ax0( — «3a 8i0KpuMmMs cucmemu
B8e3UKYNAPHO20 MPAHCILOPMY —
O0CHOBHOL MPAHCNOPMHOL cUCMeMU 8
HAWUX KALMUHAX» .

YkaxiTb npouecu, ski no3HaveHo uydppamm VI, VII. Ake 3Ha4eHHs Lumx NpoLeciB y meTabo-
ni3mi KNiTMHN?

@ MigroTyrte NOBIOOMIEHHS MPO 3HAYEHHS BIOKPUTTS BE3UKYNSPHOro TPAHCMOPTY ANs po-
=¥ 3BUTKY Bionorii, BUKOPUCTOBYIOUM IHTEPHET-OKEepena.
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a00 K MaTh yOyAyBaTHUCSA 0 IIJIa3MaTUYHOI MeMOpaHU, PO3MIIIIyIOThCA B CeKpe-
TOPHUX MyXUPIAX. PepMeHTH, 110 3AiMCHIOIOTh BHYTPIITHBOKJIITUHHE TPABJICHHS,
nmaKyoTbhed B aisocomu (puc. 103,V), aki TyT yrBopioioTbes. JIidocomu — meMOpaH-
Hi opraHeyn y BUTJISAI IIyXUPIiB, YCePeaAUHI AKUX MicTATbCA (DEPMEHTH, IO PO3-
IIeIJII0I0Th IIOJIiMePHi OpradiuHi CIIOJIYKY 10 MOHOMEPHUX. ¥ KoMmILIeKkci I'oabmxi
TaK0K CUHTEe3YIOThCS MedKi moaicaxapuin.

Ilepoxcucomu — MmeMOpaHHi opraHesn y BUTJIALL TyXUPIiB, 10 MicTATE (ep-
MEeHTH, 30KpeMa Ti, 1110 3a0e3NeuyioTh MePeTBOPEHHA JKUPiB ab0 posIenyeHHs
TOKCHUYHOTO JJIA KJIiTUHY TiIpOoTeH IMIePOKCUAY A0 KUCHIO If BOJIU.

Baxyoni — 1ie Besmki MeMOpaHHi TOPOKHUHY, 3alI0BHEHI pigkuM ymicTom. 3a-
JIeXKHO Big iXHBOI OymoBU Ta PYHKIIN BUPiSHAIOTH KiJIbKA TUIIIB TAKUX OpPraHel.
PocaunHi KiIiTHHEN MicTATL BeIUKi KJIITHHHI BaKkyosi. BoHu 6epyTs y4acTh y pery-
JAIII TYyPropy, MOMKYTb MiCTHUTH HirMeHTH, HAAal0U YaCTHHAM POCJINH 3a0apBJIeH-
HsA, 30epiraTu npoayKTH o0MiHy peuoBuH. IIpicHOBOAHI OgHOKJIITHHHI opraHismMu
MiCTATH CKOPOTJINBI BAKYOJIi, PYHKIiA AKUX — BUBEJEHHSA 3 KJIITUH HAAJIUITKOBOL
Bogu. PosImenieHHs IOKUBHIX PEUOBUH yCepeouHi e AKX KJIITHH Bigd0yBaeThCs
B TPaBHUX BaKYOJIIX, 110 (QOPMYIOTHCS 3a YUaCTIO JIi30COM.
£ ITomix KJIITMHHMX OpraHesl BUPi3HAIOTHL ABOMeMOpaHHI — MiTOXOHIPII Ta

XJIOpOIIACTU. ¥ Mimoxondpiax BinOyBaroThCA OCHOBHI ITporiecH, AKi 3abesme-
YyIOTh KJIITUHY eHeprieio, cuaTedyoun Mojaekyau AT® (puc. 104). [lnactunm
— Ile ABOMeMOpaHHi opraHeyiv, BJIACTUBI JIMIIIe POCJUHAM i JesdKUM OSHOKJII-
TUHHUM opraHismam. HalinomupeHimumMu € xaoponaacmu — opraHesiu 3eJie-
HOT'0 KOJIbOPY, IT10 3[ilicHI0OITE (hoTocuuTed (puc. 105). BesbapBHi miactumgu —
neuxonniacmu — 3a6e3Nevy0Th 3allaCaHHs MTOKUBHUX PEYOBUH — KPOXMAJIIO,
JKUpiB i 6inKiB. A miactugu, 3adapBiieHi B KOJbOPHU KOBTO-UY€PBOHOI YaCTHUHI
CIIEKTPa, — XPOMONnaacmu — HafaoTh 3a0apBIeHHA.

Puc. 104. Bygoa miToxoHApil Puc. 105. BygoBa xJjoporiacta

MitoxoHapianbHa JHK

JHK xnoponnacty

MixkmeM6paHHUI

MaTpukc npoctip

Jlamena
30BHiLLHA MeMbpaHa
BHyTpilHsA MeMbpaHa

BHyTpiwHs membpaHa

1. HasBiTb CTPYKTYpPU KNITUHK, sKi 3a0e3nedyoTb MeTaboniam.

2. MepenivitTb PyHKL|i N1asmonemMu.

3. TMOSICHITb BIAMIHHOCTI Mi>XX MACMBHUM Ta aKTUBHUM TPAHCMOPTYBAHHAM PEYOBUH.

4. 9Ki pe4OBUHN MOXYTb TPAHCMOPTYBATMCS KPi3b MeMOpPaHy LLsSxoM andysii, a aki — Hi?
Yowmy?

5. ki ogHoMeMbpaHHi opraHenu Bu 3HaeTe? $ki npouecu BOHM 3a6e3MnedyioTb Y KNiTUHI?

6. MOSACHITL 3HAYEHHS X/TOPOMNIACTIB B 0OMiHi PEYOBMH.

7. OOrpyHTyliTE 3HAYEHHS MITOXOHAPIN B €HEPreTU4YHOMY OOMiHiI.
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§ 23. EHepreTnyHe 3ab6e3neyeHHA npouecis
meTabonismy

LLlo Take eHepreTnyHui 0OMIH?
Sk KMCeHb NoTParnJsie A0 KiTUH?

OpranisaMm BUKOPUCTOBYIOTh €HEPTiio, AKa HAAXOAUTH 3 HABKOJUIIHLHOTO Ce-
penoBuinia, akymyJioun ii y dopmi XiMiuHMX 3B’A3KIB OpPraHiuHUX MOJIEKY.JI
— IepeTBOPEHHA eHepTil B3aeMONOB’si3aHe 3 00MiHOM pedoBUH. ABTOTpOodU IJIsd
CUHTE3y OPTaHiYHMX PEYOBUH BUKOPUCTOBYIOTH eHepriio cBiTsa (dpororpodu) ado
eHeprii xiMivHuX peakIlii (xemorpodu), a rerepoTpodu — eHeprio roTOBUX opra-
HiYHUX PEYOBUH, OTPUMYIOUH iX i3 izkero (§ 16).

B3aeMo03B’A30K IJIaCTUYHOTO Ta €HEPreTUUYHOro OOMiHY MOJKHA IIPOiJIIOCTPY-
BaTHU Ha IIpollecax MeTab0Ji3My POCJIUHHOI KJIITUHU, 3 AKUMU B 3HAUOMUJIUCS B
neB’aTomy KJjaci. IIig uac oTOCMHTE3y YTBOPIOETHCA 2/1H0K03a — OJTHE 3 OCHOBHUX
I:KepeJ eHeprii Ay 6iJbIIoCcTi KJIITHH, a BHACTIIIOK eHepreTUYHOro oOMiny Bigoy-
BaeThCs 0€3KMCHEBE PO3IIEIJIEHHA TJII0OK03H Ta MOoAAJIbIITe OKMCHEHHA OPraHiYHUX
PEeYOBUH Y MiTOXOHAPiSAX 3a yyacTi KucHI0. YacTuHaA eHeprii, 1110 BUBLJIbHAETHCA,
posciroeTbeda y popMi TeItoBoi eHeprii, a yacTuHa 3abesneuye cuaTes AT — yHi-
BepPCaJIbHOTO BHYTPIiINTHBOKJIITUHHOTO IIEPEHOCHUKA eHeprii, Tpo 3HaUeHHs SKOT0
MU BKe posmnoBinanu (puc. 106). Takuit mpoiiec OKMCHEHHA HA3UBAETHCA KJIiTUH-
HUM IUXaHHAM, i BiH MoB’A3aHU 3 nudysiero rasis. [ludysia KucHIO Ta ByrjaeKuc-
JIOTO Tady B POCJIMH BifIOyBa€eThCs uepesd MPOAUXM. ¥ IHIIUX OPTraHi3MiB Iie MoKe
3IiJiCHIOBATIHCSA Uepes IMIOBEPXHIO Tijla abo cieriaJaisdoBaHi oprauu (3a6pa, Tpaxei,
JereHi).

Puc. 106. ITportecu meTab0i3My POCIUHHOI KJIiTUHI

. 6CO,+6H,0—(CH,0,)+60,

(CH,,0,)+6 O,—> 6 CO, +6 H,0+38 AT®

MopiBHANTE 0COBNNBOCTI EHEPreTUYHOrO OOMIHY KITUH aBTOTPOMHUX | reTepOTPOPHMX
OpraHismis.
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@ JuxaHHA — Ile CYKYHOHICTDb IIPOIleciB, AKi 3a0e3meuyoTh HAAXOMKEHHA B
OpraHi3M KHCHIO, BUKOPUCTAHHA MOr0 B OKMCHIOBAJILHUX IIPOIlecax i BUgaJieHHA 3
OpraHismMy BYTIJIEKHUCJIOTO r'asy.

Peakirii emepreruunoro oomMiny mogioHi B ycix opranismis. IloBHe oOKuMCHEHHA
TJIIOKO3K B OLJIBIIIOCTI eyKapioTiB BigOyBaeThcA 3a ydyacTi MiTOXOHApPii, ToMy ix
Ha3WBAIOTh «eHEPTeTUUHNMU CTAHIIAMMU» KIiTuHN. HaBiTh B aepoOHUX IPOKapio-
TiB, AKi He MalOTh TAKUX OpraHeJI, BimOyBaOThCa cX0:Ki mporecu. I1pu mpomy ixusa
ATd-aza BOyJ0BaHA B IIJIa3MaTUYHYy MEeMOpaHY.

B eHeprernuHoMy 0OMiHiI BUAIJIAIOTH TPU €TAaN: i TOTOBYNIT, Oe3KUCHEBUH Ta
kucHeBuit. Ilix yac nidzomo6wozo emany eHepreTndyHOro oOMiHy IoJsicaxapuamu
POBIIEILIIOIOTLCA 0 MOHOMEDPiIB, YHACIITOK YOTO BUBILJIbHAETHCA HEe3HAUHA KiJb-
KicTb eHeprii, AKa posciroeTbed y (hopMi TenioBoi eHeprii. Ilepiinm eTanmom positie-
IJIEHHA IVIIOKO3U € CYKYIHICTh peakIliii, Axa HasuBaeThcA rJIikoaizom. 11i peakiii
He OTPeOYIOTh KUCHIO I Ha3MBAIOThCA anaepobrumu. I'TiKoIi3 € HU3KO0 MMOCTi-
IOBHUX XiMiUHHX IIepeTBOpPeHb 3 ydacTio )epmeHTiB (auB. § 19). ¥V pesysabrari
YTBOPIOIOTHCS ABi MOJIEKYJIM TPUKAapPOOHOBOI OpraHivHOl KUCJIOTH, IKa HA3UBAETh-
cA mipoBuHOTpagHoo. CyMapHU eHepreTUYHNHN BUXiA TJIIK0JIi3y CTAHOBUTD 2 MO-
agexyau AT® Ha ogHy MOJIeKYJIy IJII0OK03u. IlipoBuHOIrpagHa KIUCJIOTA IIe MiCTUTh
3HAUYHY KiJbKiCcTh 3B’s13aHOI eHeprii, Ky KJIITHHNI MOKYTh BUKOPUCTOBYBATH IJIs
cunrtesdy AT®. HacrynHi peakiiii Bif0OyBaOTbCA B MiTOXOHAPiaJbHOMY MaTPUKCI 3
BUKOPUCTAHHAM KUCHIO, III0 HAAXOAUTH V MiTOoX0HAPiI miaaxom audyasii. I1i peak-
11ii moTpPeOyIOTH KMCHIO, a TOMY JaHU eTall Ha3UBAEThCA KUCHe8UuM ab0 aepoOHuU M.
YHacHiJOK IIOBHOTO OKMCHEHHA OAHi€l MOJIEKYJIU IVIIOKO3U YTBOPIOIOTHLCA BOJA Ta
BYTJIEKHUCJINI ras, i BindyBaeThes cuuTesd 38 mosekya AT® (puc. 107). Hagauri mo-
agexyan AT® MoKyTh 3a3HABATU PO3INEIJICHHS 3aBKAN, KOJIU KJIITHHI ToTpiOHA
eHepria ajd 3milicHeHHs IpolleciB MmeTaboaismy.

Puc. 107. Eranu eHepreTnuHOro 0OMiHy

Tennota Tennota Tennota Tennota
Pesynbrar 2 ATD 2 ATO, 34 ATO
BYITIEKNCIINA a3
Kncenb
4 4 4 u 4

XimiuHi cnonykn Monicaxapuas) Miokosa =) MiposuHorpagHa=) Atomu lMiaporeny =>Bopa

/ / Kucnorta / /

Etan o6miHy I. NigrotoBunii  |l. AHaepoBHWiA: lll. AepoBHuii: IV. AepoGHwin:
rnikonia umkn Kpebca OXanbHUM NaHLUor
Micue nepebiry TpaBHa cuctema, Lutonnasma Matpukc BHyTpiLLHS MembpaHa
nisocomu KIITWH MITOXOHAPIN MITOXOHAPIN

@ [MpoaHanidynte cxemy. NPOKOMEHTYNTE NEPETBOPEHHS EHEpPrii Ha KOXKHOMY eTani.

34 YoMy GinbLUICTb OpraHiaMiB BUKOPUCTOBYE aepOBHUI CNOCIO eHEPreTUHHOrO 0OMiHY?

1. [anTte 03HA4YeHHS NOHATb AUXaHHS, KINITUHHE ANXaHHS.

2. TMoSACHITb 0COBNMBOCTI EHEPreTUYHOro 0OMIHY KNiTUH aBTOTPODHUX | reTEPOTPOPHUX
opraHi3mis.

3. OnuwiTb NPOLLEC EHEPTrETUYHOIrO OOMIHY.

4. ToscHiTb ponb AT® y npouecax 0OMiHYy PeYOBUH.
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§ 24. PauioHanbHe xapyyBaHHA — OCHOBa
HOpMaJIbHOro 06MiHy pe4oBuH

‘ SIke nnacTuyHe Ta eHepreTuyHe 3Ha4YeHHs BYryieBo4iB, Xupis i GinkiB?
$lka poJib BiTaMiHiB B 0OMIHI pe40BuH?

W

Tenep mu 06isHAHI 3 00MiHOM PEeUOBMH Ta eHepTil K OCHOBOIO (PYHKI[IOHYBaH-
H4A 6iosoriunux cuctem. OpraxisMm JIOAMHU TAKOMK € 010JIOTIUHOIO CHCTEMOIO, IKa
BUKOPUCTOBYE €HEPriio TOTOBUX OPraHiuHMX PEUYOBUH, OTPUMYIOUM iX i3 ixKero.
Tomy BaKJIMBUM YMHHUKOM, AKUU BILJIMBAE Ha 3J0POB’ S JIOAUHU, € XapUyBaHHA.
3HaHHA 010 PAI[iOHAJBHOTO XapYyBaHHSA CTAHYTh HiAI'PYHTAM IJA 30eperKeHHs
3I0POB’ A BJIACHOT'O OPTraHi3MYy.

IloasaTTa pamionaabHOTO XapuyBaHHdd. I[o Take parioHaJlbHe XapuyBaH-
Ha? Take sanuTanHA IOBUHHA CTABUTH IIepe]] cCO00I0 KOJKHA CydacHa JIIOJAUHA.

@ PamionansHe xapuyBaHHd (Bif jat. ratio — po3yMHUIT) — Ile TOBHOI[IHHE
B KiJIbKicHOMY Ta 30aJilaHCOBaHEe B AKiCHOMY BiIHOIIIEHHI XapuyBaHHs, 1110 3a0e3-
meuye HOPMAJBLHUM PicT i PO3BUTOK OpraHisMy, HOro BHCOKY IIpalle3faTHiCTh,
aKTHBHE JOBTOJITTA TA CTIHKiCTh 40 HECIPUATINBUX YNHHUKIB HABKOJUIIIHBOTO
cepeoBUINA.

XapuyBaHHA 3a0e3Ieuye MJIACTUUYHY Ta eHePTeTUYHY CKJIaJ0Bi 00MiHYy PeYOBUH
B opraHismi Jroguau. 3 61JIKaMu, JKUpaMu i ByrJIieBoJaMu 13Ki MU OTpUMYy€eMO Oy mi-
BeJIbHI MaTepiajau I8 CTBOPEHHS HOBUX KJIITHH i MIMKKJIITUHHUX CTPYKTYP, TOOTO
KOMIIOHEHTH 13Ki TOB’si3aHi 3 MJIACTUYHOIO CKJanoBoI0 Merabosismy. IIloGinbie,
3a PaxXyHOK eHeprii, AKa aKyMyJbOBaHa B XiMiuHUX 3B’ A3KaX I[UX PEYOBUH, MU II0-
TMOBHIOEMO eHepTreTUYHi pecypcu oprauismy (puc. 108).

Puc. 108. MinicTepcTBO 0XOpPOHU 3A0pOB’A YKpainum pasom iz I[eHTpoM rpoMajCchbKOTO
3I0POB’A Ta eKcliiepramMu-gierosoramu s3amnpomonyBaau y 2017 pori pexomenpgarlii mmogo
3I0POBOT0 XapuyBaHHs Ta BUBHAUNIY HAaWBAKJIUBIIIIL IPyIu IPOAYKTIiB, K1 MarOTh BXOU-
TH 10 I[04000BOI0 PAIliOHY XapUyBaHHS JIIOQUHA.

TAPLJIKA 30POBOIro XAP4YBAHHS

KopucHi onii 1a supw

A0 70 r Ha poby pocauHHOI onii:
COHALHWKOBA, ONMBKOBA,
PancoBa, ANAHA T3 KyKypYyA3AHa

Oeoui Ta 60608i
300 r oBoviB T2
75 r GoGoeux Ha
Aoby

BMBaiTe AOCTaTHLO PIAWHMH
Motpe6a y piauHi — 4% sig macu

Puba, m'aco, Alua

2-3 pubHi cTpasu Ha
THKAEHD. MepesamHo
M'Aco nTuu, 1-2 aluA Ha

Tina Ha goby

A0y
UinbHo3epHoBi NpogyKTy, f ’ . .:
ropixum 1a HaciHHA
70 1 pnA iHOK Ta 90 r — AnA I Monouni Ta KHCAOMONOYHI NPOAYKTH

4ONOBIKIB, 2 CTONOBI NOMKYU H“a"'f?‘" Ta NOMIpHOT MUpHoCTi. 2,5-3 Sl CnoxuBaiite He Ginbwe
ropixie Ta HaciHHA Ha poby nopuji Ha A6y ] 5 r coni Ta 50 r uyKpy Ha aoby
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OcHOBHI NMPUMHIUNN PaIiOHAJBLHOTO XapuyBaHHA. IlonarTsa paiio-
HaJIbHOTO XapuyBaHH4A Ilepeadavae JOTPUMaHHA TPhOX OCHOBHUX IIPUHITUIIIB: 3a-
OesIeueHHA eHePreTUYHOTOo OaJaHCy; 3aJ0BOJIeHHA ITOTPe0U OpraHidaMy B IeBHUX
XapUYOBUX PEUOBMHAX; JOTPUMAHHA PEIKUMY XapuyyBaHHAI.

Enepzemuunuii 6ananc XapuoBOTO PAIliOHy — CHiBBiZHOIIEHHS eHeprii, II0
HaJAXOIUTH 0 OPraHiaMy 3 ixKelo, Ta eHeprii, 110 BUTPAYaEThCSI BHACIIIOK AiAJIb-
HocTi opramismy. Uepes 1ie Maca Tijia Ma€ OyTH ONTUMAaJIbHOIO Ta B JOPOCJIOL JIIOIM-
HU 3aJIUIIaTHCSI He3MiHHOI0. EHepreTuuHy IiHHiCTh a00 KaJIOPiiHiCTh OPraHivHIX
PEeYOBUH BU3HAYAIOTH 3a TUM, CKiJIbKU €eHepTril BUBLJIBHIOETHCS il Uac PO3IIEIIeH-
Ha ogquHHNIi Macu. OfMHNITEI0 BUMipIOBaHHA eHepril € dscoynv abo kanopia (1 xan
= 4,18 [I»x). EHepreTnuHy IIiHHICTbL PEUOBUH 3a3BUYall BUMipIOIOTh, PO3PaXxOBY-
I0UM, CKiJIBKM KiJOmKOyJIiB abo Kijmokaaopili nmpumnazae Ha 1 r peuoBunu. Exep-
reTUYHA IiHHIiCTD KuUpiB — 38,9 kIk /T, 6inkiB —17,2 kI /r, ByraeBoxiB —17,2
kIl /T (§17, 18). MosKHA BUBHAUNTU €HEPTETUYHY I[iIHHICTh XapPUOBOTO IIPOAYKTY,
3HAIOUM MOT0 Macy Ta KiJbKiCHUI CKJaj y HbOMY OPraHiuHuX croayk (puc. 109).

Opranism JIOAWHU BUTpauae eHepriio (3araibHU 0oOMiH) Ha 3abesledyeHHA
JKUTTENIAIBHOCTL B yMOBaX CIIOKOIO (OCHOBHUH 00MiH) Ta Ha (hisMyHy aKTUBHICTH
(pyHKIioHANIBLHNI 00MiH). 3araJbHUN 00MiH HigaiTKa 3asBuuail ctaHOBUTL 170—
250 x>k Ha 1 Xr mMacu Tina Ha mo0y. OcHOBHUII O0OMiH — HaWiMeHIIa KiJIbKicThb
eHeprii, AKy OopraHi3aM BUTpayae B CTaHi IIOBHOTO CIIOKOIO AJIA IIiATPUMAaHHA IIPO-
IeciB KUTTENIAIBHOCTI (POOOTY MEeUiHKM, HUPOK, CepIlisi, HePBOBOI Ta AUXaJbHOI
cucteM). Bin 3ameHmyerses 3 Bikom: y mianiTkiB 142,6 xkI[»x Ha 1 Kr Tija, a B 10-
pocaux 100,56 xJl»x Ha 1 Kr Macu Tija (MOJIiviTh KiTbKicTh eHeprii, AKy BUTpadae
opraHism migiriTka Ha (pyHKI[ioHaJIbHUI 00MiH). PiBeHb QyHKIIIOHATBEHOTO OOMiHY
3aJIEXKUTD Biff c1oCco0y sKUTTA (IHTeHCUBHiCTh (pidsuyHOI Ta PO3yMOBOI AisIIHHOCTI).
Eneprosurpartu 3ajexarsh Tak0oK Bix Macu, Biky Ta crari stogunu (puc. 110).

Puc. 109. BusHaueHHsI eHepPreTUYHO1L Puc. 110. 3anexkHicTH eHepProBUTPAT OPTraHizMy
I[IHHOCTi IPONYKTY moguean (klx/n00y) Big BiKy Ta cTaTi 3a aKTHB-
HOT'O CIIOCO0Y JKUTTS

MOrypT 200r 12000
=
E 9000 - o - -
. h 4 i —
. B100 r: E 4000 /
GinkiB — 3,71 8 g
. o 3000 -
XupiB—2,5r1 ] | 010BI KM

ByrneBsogais —4,9r J ! : Hinym
23 48 913 1418 1930 31.50 binbuwe
BiK 50

2 O6umncniTb @HEPreTUYHY LLIHHICTb @ Mpoananigyrite rpadik. MNosACHITL pe3ynsraTu.

= Xap40BOro NpoaykTy. MigroTyiiTe NOBIAOMAEHHS MPO Xap4yBaHHS
N0OMHN 32 HAA3BUYANHNX YMOB (KOCMOHABTIB,
asbMiHICTIB TOLWO).
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Jo6GoBuii pallioH MOBUHEH 3aJ0BOJILHATH eHepreTUYHi MoTpedu opraHismy, aje
He OyTH HAAMipHNM. 3a YMOB 3BUYAMHOI JeHHOI aKTUBHOCTI KaJopifiHicTs I3ki moBu-
HHa [ePeBUIIyBaTH OCHOBHUM 00MiH mpubansHo Ha 25% . ¥V pasi mepeBuIlleHHS HaL-
JIUIIOK OyZe HaKOIHuYyBaTHUCSI ¥ (POPMi KMPOBUX BigKJaageHb. ¥ iKi IIOBHHHA Mic-
TUTHUCS JOCTATHA KiJIbKicTh OLIKiB, :KUPiB, ByryieBoAiB. KinbKicTs 0iJIKiB mOBUMHHA
cramoBuTHu 0.8 T Ha KI Baru Tija, el MOKa3HUK MOXKe 30iJbIITyBATUCSA Y BUIAIKY
iHTeHCMBHUX (Di3sMUYHMX HaBaHTasKeHb. ByryieBoau MoBUHHI TOKpuBaT 55—65% , a
sKupu — 25% eHepreTuuHuX MOTPeb opranismy. He MeHIITe TpeTUHY JKUPiB MOBUHHI
OyTH POCJIUHHOTO MOXOIKEeHHA. Y CIIPOIIIeHOMY BUTJIAMAIL CIiBBiTHOIIIEHHS 3a MaCOIO
MixK OlIKamMu, JKUpaMHU i ByIJIeBoJaMu y 1K1 TOBUHHO cTaHoBUTH 1:1:4.

IToTpi6HO mOTPUMYyBATHCA IIPABUILHOIO PEXKUMY XapuyBaHHsa. Hai0iabIm omTu-
MaJbHUM JJISI JOPOCJIOL JIIOAMHY € YOTHPUPA30Be XapuyBaHHA: MEePIIUHA CHiTaHOK —
25 % kamopiiiHocTi I3xi, npyruii caigasok — 15 %, 0b6ig — 35% , Beuepa — 25%.

VY i:xi moBuHHI OyTH ZOZATKOBi BaYKJIMBI [JIs iCHYBaHHS OPraHisaMy pPeYOBMHI
(HeopraniuHi cosi, BiTamMiHu TOI0), TOMY BOHa IIOBUHHA OyTH AOCTATHHO pi3HOMA-
HiTHOIO0. BarKjimBe 3HAUEHHSA Ma€ HASBHICTH POCJIMHHOI KJIITKOBUHU (I[€JIIOJI03M) —
BOHA, X0U i He IIepeTPaBII0EThCA HAIIIMMU (DeEPMEeHTaMM, Heo0XiJHa A1 HOPpMaJIbHOI
nepucTaabTuKU. [[Jig 1IOT0 B parlioHi moBMHHI OyTH CBiKi 0BOUi Ta PPYKTH, a TAKOIK
iJbHO3epHOBL mpoaykTu. HeoO0XigHO CHOMKMBATHU JOCTATHIO KiJIbKiCTh BOAM, YHU-
KalouH COJIOAKMX HAIIOIB i 3HaUHOI KiJIBKOCTI COKiB, MoIOKa. M’sCO MicTUTEL 3HAUHY
KinbkicTh OiKiB, a puba — KopucHi xupu. PasoM 3 1M moTpiOHO YHUKATH HALTO
JKUPHUX IPOAYKTIB, a TAKOXK 00pobJieHOro M’ sAca (KOImueHocTi). 3BiCHO K, IIPOAYKTH
MOBUHHI OYyTH CBi:KMMU, IPUAATHUMU IO CIIOMKUBAHHS, HE MiCTUTHU IIKiAJINBUX CIIO-
JYK, a i3xa Mae OyTH IPUTOTOBAHOIO 3 JOTPUMAaHHAM T€XHOJIOrI Ky IiHapHOI 00pO0OKH.

BukoHaHHS MMUX IPOCTUX IPABUJ POOUTH :KUTTSA JIOAUHU TOBIITUM, IO TOBEIe-
HO HaYKOBUMH JOCJIiI}KeHHAMHA.

Tabauysa 2. llpukiaan cKJIaJaHHA XapuoBOTO pallioHy (CHiZaHOK)

XapuosBi YmictHa 100 EHepreTtuyHa KinbkicTb
NPoOAYKTH npoaykry (6inkun/ UiHiCcTb CMOXUTOro
XUpu/BYyrnesoanm) k>x/100r npoaykry (r)
Xni6 7,6/0,9/46,7 969 100
MWeHUYHUM
Monoko 2,8/2,5/4,7 227 200
Cup 25,1/45,0/2,5 1500 50
TBEpAun
Cocucku 12,4/19,4/0,0 968 100
A6nyko 2,2/0,0/48,0 220 200

., [NopaxyiiTe eHepreTU4Hy LIIHHICTb HABEAESHOIO CHIAAHKY Ta NpoaHanisyiTe ii 3 To4kn 30py
BiANOBIAHOCTI NPUHLMMAM pauioHaNIbHOMO Xap4yBaHHS.

@ MigroTyrte NoBiAOMAEHHS «300POB’SA Ta KOPUCHI NpoayKTn!», BUKOPUCTOBYKOUN IHTEPHET-
oxepena.

== 1. [Jarite 03Ha4Y€HHS NOHATTSA paLioHa/IbHOro Xap4yBaHHS .
2. [lepeniyiTeb NPMHUMAN paLiOHaNbHOIO Xap4YyBaHHS.
LLlo Take eHepreTMyHMiM GanaHc XxapHoBOro pawioHy?
AKi pakTopu BNANBAKOTL HA EHEPrOBUTPATY OPraHi3aMy JOONHU?
OnuwiTe BNAnB 36an1aHCOBAHOIO XxapyyBaHHS JIIOANHU Ha ii 300pOB’S1.
OUjiHITb BRXMBICTb paLioHaNIbHOro Xap4yBaHHSA A 30epexeHHs 340P0B 1.

oo rw
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| MpakTMyHa po6oTa

CknadaHHA cxeM 0bMiHy syesiesodis, /inidis i
6i/1IKi8 8 op2aHi3Mi JIlOOUHU

Mema: sussumu memaboaiiHi WaAAxXU 8Yzae800i8, 1inidis, 0ilKig 8 opearidmi J00U-
HU; CKAACTMU CXeMU [XHb020 00MIHY

1. OznatiomTecs 3 iH(popMaIlrieo.

BinpiricTe opraHivHMX CIOJNIYK POBIIEIJIIOETHCS 3 BUBiJIbHEHHAM eHeprii. OcHo-
BHUMHU [I:KepejiaMU eHepril B KJIiTuHi 37ebiibiioro € ByrieBoau it ;xupu. IIpoiec
eHepreTUYHOro oOMiHy, aHAJOTIUHMHI PO3IIeIJIEHHIO IVII0OK03U, Bif0yBaeThCa # i
yac OKMCHEHHSA iHIITUX PEeYOBUH, 30KpeMa *KUPHUX KUCJOT Ta aMmiHOKucJoT. IIpore
Tpeba mam’ ATaTH, 1110 OiJIKM MOBHICTIO PO3IIEIIIOITHLCA AJIA MOCTaYaHHA OPrauisamMy
eHeprii Jinitie B pasi HecTaui iHIINX eHePreTUYHUX CHOJIYK (IUB. cxeMy). PeduoBuHUI
onHiel XiMiuHOI TPUPOAU MOKYTH MEePETBOPIOBATUCS HA PEUYOBMHU iHITIOl XiMiuHOI
npupogu. Hampukaam, i yac posIienaeHHs ITTI0K03Y YTBOPIOETHCS ITiPOBUHOTPA/I-
Ha KHCJIOTa, IKa IoTiM y tukJi Kpebca mepeTBOPIOETHCA Ha iHII Opradiuii KMCa0TH.
SKII0 10 HUX TPUEAHYETHCA aMiHOTPYTIa, CUHTE3YIOTHCSI aMiHOKUCJIOTHA. ¥ Pe3yJib-
TaTi XiMiYHOTO IIePEeTBOPEHHSA AMiHOKMCJIOT MOKYTH YTBOPIOBATUCSA HiTPOTEHOB-
MicHi OCHOBU, Ki € KOMIIOHEHTAMU HYKJIEOTUAIB. 3 OPraHiYHUX KMCJIOT 3raJlaHOro
IUKJIYy TAKOYK CUHTE3YIOThCS JKUPHI KUCJIOTH, HEOOXiAHI AJIA YTBOPEHHSA MOJIEKY.JI
KUpiB i pocdorinigis. OTixe, mpoiiecoM, 1110 00’ eAHye OOMiH BYTJIEBOIiB, OiJIKiB i
aimingiB, € muka Kpe6ca (auB. cxemy).

Binkun

<a Cco, H,0

AMiIHOKMCNOTH A A

'\A

Byrnesoau : moko3a ':_ Ll,I/IKn er6ca > ﬂ.mxaanmm

naHutor

a==r %

KnpHi kmucnoTtun

poe® ATO ATO

Jinign

2. BusABiTh IIIAXY IOTPAILIAHHSA BYTJIEBOLIB, JimifiB i 0i1KiB B oprauism JoOgUHH,
BHUKOPHCTOBYIOUHU JOAATKOBY JIiTEpPaTypy Ta iHTepHeT-IKeperia.

3. CruamiTe cxeMu OOMiHY BYTJIeBOJIB, JimigiB i 0iykiB B opramismi iroguum.
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§ 25. Haaxoa>keHHA B opraHism XiMiuHMX
eJ/IeMeHTiIB i AKICTb MUMTHOT BOAM: BNJIMB
Ha 340pOB’A N0ANHU

| SKi PYHKUIT B OpraHiaMi OKPpeMUX XIMIYHUX €/IEMEHTIB?
- 51K B1aCTUBOCTI BOAM 3YMOBJIEHI BY0BOIO ii MOAeKyn?

IITe mouax 2000 pokiB Tomy I'imnmokpar Ta iHIIi MucauTes] i 3a3HAYaIH, IO
aKkTOPY HABKOJIUIIHHOTO CEPeJOBUINA BIJIMBAIOTh Ha CTAH 3J0POB’A JIIOAUHU.
3okpeMa TakuMu paKTopaMU € Bojga Ta XiMiuHi elemMeHTH, AKi 0epyTh ydyacTb
y meTaboJisMmi. ¥Yci moTpibHiI HamioMmy opraHisMy XimMiuHi eleMeHTH Ta 3HaAUYHA
KinbpKicTh BoAM € HesaMiHHUMH. 3a iX gedinuTy, SsKUil MoXKe BUHUKATH K 3a pa-
XYVHOK HeJOCTaTHbHOT'O HaJIXOMKEeHHs, TaK i 3a paXyHOK IIP00JIeM i3 3aCBOEHHAM,
MOXKYTh BUHHUKATH BasKKi posJjagy oOMiHY peYOBHMH.

Enmemiuni 3aXBOpPrOBAHHS JIOANHN. BueHi BUOKDPeMIOIOTL endemiuni
3axX60P106AHHA — 3aXBOPIOBAHHA, XapaKTePHi AJa meBHOI MicueBocTi, OB’ A3aHi
3 HecTauer abo HAIMIpHUM yMiCTOM y cepemoBHIIi SKOro-HeOyab XiMiuHOrO eJe-
mMeHTa. Hanpukianm, edaeMiuHUi 300 — 3aXBOPIOBAHHSI, SIKE XapPaAKTEPU3YETHCS
30iJbIIeHHAM IUTONOLi0HOI 3a7031u. BOHO BUHMKAE B MiclleBOCTAX, Je I'PYHT, i
BismoBizHO Boma, micTaTs Masno Moxy. IIuTomoxi6bHa 3ayi03a BUPOOJISAE TOPMOHU
— TUPOKCHH, TPUIHOATHUPOHIH, 10 CKIANY AKUX BXOAUTH MO, 8 POBBUTOK 3aXBOPIO-
BaHHA CIPUYUHAE HOro Hecraua — momomedinut. Jlo6oBa morpeda opraHiamy Jrio-
IUHU B IIbOMY eJieMeHTi cTraHoBuTh 150 MKI, a B eHJeMiuHNX palfioHax opraxism
orpuMye aute 10 50 Mxr Moay Ha n0o6y. Ileit ximiuHuii eleMeHT MicTUTBCA Y BOAI,
MogoBaHi# coJti, XxapuoBux mpoaykKrax (puc. 111).

Puc. 111. Vmict Moxy B xapuoBuX mIpoayKTax, MKT/100 T IpoayKTY

200 — 110

75

o OBUMCHITb KiNbKICTb KOXHOr0 NMPOAYKTY B PaLiOHi I0AMHM, WO MOXe 3abeanednTy 4060BY
=’ noTtpeby B Nogi.

MNigroTtyiite noBinomneHHs «Mpobnema riogonediunTy B YKpaiHi», BUKOPUCTOBYIOHN HAYKOBY
niTepaTypy Ta iHTEpHET-oXepena.
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Kanwiiii HeoOximumii A1 moOyI0BY KiCTKOBOI TKAHUHM, i TOMY HOro HecTaua
CIPUYUHSIE OCTEOIIOPO3 — KiCTKY CTAIOTh JAMKHUMHU, CTPaKIAI0Th 3y0u.

Hecraua Maruio € onHi€0 3 IPUYMH BUCOKOIO PiBHA CepleBO-CYIMHHUX 3a-
XBOPIOBaHb y PsANi PerioHiB 3 «M’AK00» Bomomo. [leAKi reorpagiuni paiionu Bin-
PisHAIOTHCA MiABUIIIeHUM ymicTomM Marsiio B HOBKiJJIi i BiiITOBiZHO B MiciieBUX
NPOAYKTaxX XapuyBaHHs. ¥ IIUX pailloHAX PEECTPYIOTH HabaraTo HUIKUY 3aXBOPIO-
BaHICTH Ha 3JI0OAKiICHI HOBOYTBOPEHHS, III0 CTAJIO IIOIITOBXOM [0 BUBUEHHS POJIL
Marsio B IPpOTUIIYXJINHHOMY IIPOIeci B opraHisMi JIOguHHI.

IuTepec no pyrKIitt IIUHKY 3HAYHO 3picC ITicJId BCTaHOBJIEHHA IPUUNHU CUHIPO-
MY KapJUKOBOCTI i3 CIIOBIJILHEHHAM CTATEBOT'O PO3BUTKY B 0Ci0, IT10 IPOKUBAIOTH ¥
MiCIIeBOCTAX 3 HU3BKHUM YMiCTOM IIMHKY B I'PYHTI (IlepeBakHO KpaiHu Bim3bKoTO
Cxonmy).

SasizogedinmuTHi aHeMil majeKo He piakicThb y 6ararhboxXx KpaiHax, IO PO3BU-
BaioThbCcA. IIpUnHOIO TOMY € IepeBa’kaHHA B XapuyBaHHI POCAMHHOIL 12Ki 3 HE3HA-
YHUM yMicToM PepyMy, 110 B PAJIi MiCIlb YCKJIAAHIOETHCS 3HUKEHUM MO0 BMiCcTOM
y I'PYHTaX i MO PEHICTIO MIJIYHKOBO-KHUIITKOBUX 3aXBOPIOBAHb, II10 IIePEITKOIKa-
I0TH 3aCBOEHHIO I[HOT'0 XiMiUHOTO ejieMeHTa B 17Ki.

Bona Ta opraumism JgroanHu. SIK pO3YNHHUK, BOJA € CePeJOBUIIEM JJIs IIe-
pebiry baraTrox XiMiuHHX peakIliii B opraHismi goguuu. Kpim Toro, Bona moxxe
caMa BCTYIIaTH B II€BHI peakIlil abo yTBOplOBaTHUCA AK IPOAYKT iX mmepebiry. 3a-
BIAKM JOOPili pOSUMHHOCTI PiBHUX PeUOBUH BoJa Oepe yUuacTh y iX TPaHCIOPTYBaH-
Hi, IepeHoCAYN MOKMUBHI PEUOBUHY, TPOAYKTH OOMiHHUX TpOIeciB (HAIIPUKJIA, 3
KpoB’10). B opranisami Bozma posmogisieHa HepiBHoMipHO. Ile 3aseXuTh Big inTeH-
CHUBHOCTI IIpoOIleciB 0OMiHy peuoOBHH MiK opraHaMu ¥ TKaHHHAMU. K IpUKJIAL
HaBOAMMO JiarpamMy pPO3IIOAiJIly BOAM B Pi3HUX opraHax i TKaHMHaAX OpraHiaMy
aoguuu (puc. 112).

Puc. 112. Posniozis Bogu B oOpraHax i TKAHWHAX OPTraHiZMY JIOIUHT

m Kpos

B Mo30k

H MeviHka

B M’a3oBa TkaHMHa
B >KnpoBa TKaHnHa

m KicTkoBa TKaHMHa

lMpoaHanidynte giarpamy.
Y AKuX ckNagoBux opraHiaMy noauHuU Boay Hanbinblue, a B IKUX — HAMMEHLLIE?
YyM LLe MOXKHA NOSACHUT?
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Ak 1 immri pigmHM, BoJa IIOTaHO CTUCKAETHC, a TOMY MOKe BUKOHYBATU Me-
xaHiuHy QyHKIIil0o. Boma 3abesmeuye IpyKHIiCcTb KJIiTUH 1 wactuH Tina. Hanpu-
KJaJ, piinHa, dKa 3alI0BHIOE IPOCTip MiK I'OJIOBHUM MO3KOM i KicTKaMu ueperna,
3a0e3neuye aMOPTHU3AIlil0 miJ yac ymapiB. 3aBOAKU BOJI IOCJIAOIIOETHCA TEPTA
MiK pisHUMU MOBepPXHAMHU (HaOpuUKJIaI, y cyriaodax). Boma Mae mopiBHAHO BUCOKi
IIATOMY TEILJIOEMHICTH i TEIJIOTYy BUIIAPOBYBaHHS, YHACJIJOK YOT0 BUKOHYE Tep-
MOperyJaAaTopHy (GyHKIIifo. Boga mepeHOCUTh TEIJIOTY Bif OiJbINT HArpiTmx opra-
HiB mo xosonuimux. [fo6oBa morpeba y BoAi 3aje’KUTh Bifg macu Tijna (puc.113).
HepmocraTtHe cnosXmBaHHA BOAUM IPUSBOAUTH 0 IEePeAUacHOrO CTApiHHA IKipwu,
YTBOPEHHSA He0e3meuHnX TPOMOiB y KPOBi, MOPYIIeHHSA 0OMiHYy PEYOBUH i TEmJIO-
obminy. Brpara Bcroro 10% Bogu B oprauismi mosHayaeThCs CUJIBLHOIO BTOMOIO,
He3IaTHICTIO IpaIioBaTy i HABITh CEPHO3SHUMM 3aXBOPIOBAHHAMU.

AxicTs muTHOI Boau. IlpuposHa Boja € pO3YMHOM I'asiB i MiHepaJIbHUX pedo-
BUH — 3aJI€KHO BiJ TeMIlepaTypHu il TUCKY B Hifl MOXKYTb MiCTUTHCA BCi eJleMeHTU
IepioaAMYHOI cucTeMU, AKi € B IPUPOJi, i HaBiTh MeTaJu ¥ BaKKOPO3UMHHI CIIOJY-
ku. I[lumna 600a — 1ie IPUPOSHA BOJA, AKY JIIOJUHA MOKe TuTu cupo. [Ipobiaema
3a0e3MevyeHHs IKiCHOI MUTHOIO BOJOIO HAJIEXKUTH [0 YKCJIA COIiaJbHO 3HAUYIIIUX,
OCKiJbKY BoJa Oe3rocepeHbO BIJIMBAE HA CTAH 30POB’A I'POMaAAH i KapAuHAIb-
HO BU3HAUYAE CTYIIiHb eKOJIOTIUHOI Ta emigeMiosioriuHoil 6es3meKku. 3a TBePIKeHHAM
BOOS3 (BcecBiTHsa opranisaliia oXopoHH 3J0pOB’fA) icTOTHA KibKiCcTh BUNAAKiB 3a-
XBOPIOBAaHb JIIOAWHU OB’ A3aHi 3 AKICTIO TUTHOI BoAU. YHACIiIOK y:KUBaHHA He-
siKicHOI mMUTHOI BoAU ITOPOKY mpubausno 25% HaceseHHA YKpainu (IlepeBaskHO
OUTSAYOTO BiKYy) MiAIATal0Th PUBUKY 3aXBopiTu. CIOKMBAHHA JIIOAUHOIO HesKicHOI
IIATHOI BOAY MOJKe CIPUUYMHIOBATY CEPIIEBO-CYINHHI 3aXBOPIOBAHHSA, IOPYIIIEHHA
(byHKIIiOHYBaHHA IIJIYHKOBO-KUIITKOBOTO TPAKTY, €HJOKPUHHUX 3aJ103, ajJepriuni
3aXBOPIOBAHHSA i HOBOYTBOPEHHSA B OPraHi3Mi JIIOAUHUA.
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Puc. 113. Jo6oBa moTpeba BoAM 3aIeKHO BiJ Macu Tijia JIOAUHA

i M [TpoaHanisyiite cxemy. Busisitb 4o60BYy NnoTpeby BOAM BiANoBiaHO 00 Bawwoi Macu. MNMpoko-
A o . . . . . .
MEHTYINTE 3anexXHiCTb 4OO0BOI NOTPebr BOAV B OPraHiaMi NI0AMHM Big, Macu Tina.

Migrotyrite noBigomMneHHs «KinbkiCTb BOAM Ta NOPYLLUEHHS B OPraHi3Mi Nl0AnHN», BUKOPUC-
TOBYIO4M HAYKOBY JliTEPATYPY Ta iHTEpHEeT-oxepena.



104

Axicmb 600u — moegHaHHA XimiuHoro i GiosoriuHoro ckjaany Ta (QisMUHHX
BJIACTHBOCTEII BOAM BOJHOTO 00’€KTa, AKe 3yMOBJIIOE il IPpUAATHICTD AJA IIEBHUX
BUiB BUKopucTaHHA. Kpurepii sskocTi muTHOI BOAM — BCTAaHOBJIEHI 3HAUEHHS II0-
KasHUKiB AKocTi Boau (¢ismuni, Xximiuni, 6iosoriuni), 110 BiAIOBiTal0Th IeBHUM
BUMOTaM, 3a AKUX HAAIHO 3aXUIIAETHCS 3M0POB’ A JIIOAUHMN.

Jo hismuHUX MMOKA3HUKIB AKOCTi BOAU HaJIeXKaTh TeMIlepaTypa, Ipo30picTh uu
KaJaMyTHiCTb, KOJIip, 3amax i cMak.

XiMiuHMMU TOKasHUKaMUu € KHUCJOTHicTh (pH), oKucHIOBaHicTb (IIOKa3HUK
YyMiCTy OpraHiuHUX CIIOJIYK), sKOPCTKicTh abo MiHepaJizaliia (MOKasHUK yMicTy
HEOpPraHiuHUX COoJieli), a TAaKOK KOHIleHTpaIlil HU3KM XiMiYHUX pPeuyoBUH (OCHOBHI
MOHM, PO3UNHHI rasu, 0ioreHHi peuoBMHU, MiKpOeJIeMEeHTH, PASiOaKTHBiI PeUoBU-
HU, cuenu@iuHi 3a0pyaHIOBaIbHI peuoBuHu). Cirig 3ayBasKuTH, 1110 BOAHM, aOCOJIIOT-
HO BiJIbHOI Bif OiJIBIIIOCTI MIKiAIMBUX XiMiUHMX CIOJYK, He icHye. Baxauso, 11106
iX HAsBHiICTDL He IepPeBUII[yBaJjia BCTAHOBJIEHOTO 0e3IIeYHOr0 MaKCUMAJIbLHOT'O PiBHSA
— Iell TOKa3HUK Ha3MBAETHCA 'PAHUYHO JOIIYCTUMOIO KOHIleHTpaItieo. IlepeBak-
Ha OiJIbIIiCTD MIKiAJIMBUX PEYOBUH IIPHU IEePEBUIIEeHHI M'PAHNYHO JOIIYCTUMUX KOH-
IeHTpaIiil YNHUTH HeraTUBHUM BILINB HA KUTTSA TA 340POB’ 5 JIIOANHH.

o Giomoriuamx (MiKpo6GioIOriuHMX) MOKA3HUKIB HAJNEKUTh YMICT KHIITKO-
Bol masnuku (KoJi-iHgekc), campodiTHuX 6aKTepiii, a TaK0K KOHKPETHUX BUIIB
maToreHHUX O0aKTepill (TaKuUX, AK XOJepHUi BiOpPioH), BipyciB i OAHOKIITUHHUX
eYKapiOTHUYHUX MTapPasUTiB, HAIBHICTh AKUX MOJKE IIPU3BECTHU A0 BUHUKHEHH iH-
GeRIiAHNX XBOPOO y JIFOJMHA.

B Vkpaiui 2005 p. npuiiaaTo «3aK0H IPO IUTHY BOAY», Y AKOMY IPOIIMCaHI BCi
npasuiia ¥ BUMOI'M i3 3a0e3leueHHsI HaCeJIeHHA AKiCHOIO IIUTHO BOJOI0. ¥ JOIIO-
BHeHHJ 10 11boro 3akony MO3 Ykpaiuu B 2010 p. 3aTBepAnJIo HOBi caHiTapHO-Tiri-
eHiuHi BUMoru mo nuTtHOi Boau (Taba. 3).

Tabauuys 3. HopmaTuBu AJ1s1 TUTHOI BOAU 38 OKPEMUMHU ITOKa3HUKAMU

Moka3Huk Hopmatue, mr/gm? (He GinbLue)

BO3 €eC YkpaiHa
pH 6,5-8,5 6,5-8,5 6,0-9,0
AniomiHin 1,5 0,05-0,2 0,5
depym 0,3 0,2 0,3
dT1op 1,5 2,0 1,5
Mniomoym 0,01 0,025 0,03
Hitpatu 50 50 45
Xnopuan 250 250 350

Mpoananizyrite Tabnuuto. NPOKOMEHTYITE HOPMATMBW AJ15 MUTHOI BOAW 32 OKPEMMMM MO~
KasHnkamu B YKpaiHi.

1. Lo Take eHaeMidHi 3aXBOPIOBAHHA?

2. Ski dyHKLUii BOAM B OpraHi3ami niognHmn?

3. OO6rpyHTyliTE HEOOXiAHICTb HAOXOAXEHHSI NEeBHOI KiNIbKOCTi BOAM BNPOAOBX 406U A0
OpraHismy nognHu.

4. HasBiTb KpUTEPIi AKOCTIi NINTHOI BOAMW.

5. OujiHiTb BXMBICTb IKOCTi NUTHOI BOAM 47151 30€peXeHHs 340POB’S1.
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§ 26. HeratMBHMIM BN/IMB HA MeTab601i3M
TOKCUYHUX PEYOBUH. 3HELLKOAXKEHHA
TOKCUYHUX CMOJIYK B OpraHiami JIl0gUHHU

| SKi QYHKUIT neyiHkn?

JlromguHa 3aBKAU 3ajiesKajia Bil HABKOJUIIIHBOTO cepenoBuIia. PociuHau i TBa-
punu O0yau ns Hel i3xero, ajie BOGHOYAC OTPYIHI Buau cTaHOBUIN Hebe3neky. Humi
AHTPOIOTeHHUWH (haKTOp IiABUIIUB PU3UK HEOE3MIEeUHOTO BILINBY Ha JKUBE, 30Kpe-
Ma I camy JIIOAWHY, PIBHOMaHITHUX OTPYUHUX PEYOBUH.

Torxcuuni peuoBuHN. 1[i peyoBMHN NOPYIIYIOTHL OOMiH PEUYOBUH, 3HIKYIOTh
iMyHIiTET, MOYKYTb BUKJINKATHY ITATOJIOTiUHI 3MiHM ITIeBHUX OPTaHiB, HATTPUKJIA HU-
POK, ITeUiHKU’.

@ TOKCHYHI peYOBMHM — IIe PEUOBUHU, AKi BUKJINKAIOTh OTPYEHHA BCHOT'O OP-
raHisMYy JOAUHYT 400 BIIMBAIOTH Ha OKPEMi CUCTeMY OpTraHisMy JiloguHuu. BoHu Mo-
JKYTh OYTU €eK30T€HHOT0 OXO/:KeHHs, 30KpeMa TOKCUHY TBapWH, POCINH, TPUbiB
(puc. 114), ximiuHi peyoBUHY aHTPOIIOTEHHOT'0 TOXOMIKEHHA — COJIi BAXKKUX MeTa-
JiB, HAQTOIPOAYKTH, (PPEOHU, TECTUITUIN, CKIAAHUKNA MUIOUYNX 3aco0iB, mapdy-
MepHi BUpobu, JiKapchbKi mpenapaTu, xapuoBi go6aBku To1ro (puc. 115). Takoxk mHa
OpraHidM MOXKYTh JifATU TOKCUYHI PEUYOBUHU €HAOTEHHOTO MTOXOAMKEeHHA, K1 yTBO-
PIOIOTHCS BHACJIIOK MeTabOJIiuHUX IIPOIleciB B OpraHisdMi JI0AMHM, 30KpeMa aMiak.
ToxcUUYHiCTh, PEUYOBNMHYN BU3HAUAETHCSI HU3KO0IO (PaKTOPiB: 3JaTHICTIO Ta MIJIAXaMU
TPOHUKHEHHA JI0 OPTaHi3My JIOANHN, XapaKTepoM BILUIUBY Ha Pi3Hi opranu, 103010,
HeoOXiMHOIO AJ1s BUKJINKAHHA 1i epekTy To1o. Ha ypaskeHHSA TOKCUYHOIO PEUOBH-
HOIO BILIMBAIOTH BiK JIIOAWHU, ii cTaTh, Maca Tija, a TAKOXK XapuoBUI PEeXKUM i Ha-
SABHICTH 3aXBOPIOBAHD.

Puc. 114. IIpukaanu TBapuH i pocanH, TOoKcuHu AKux  Puc. 115. CrangaprusoBasuit
HeOe3IIeuyHi qJId JIogUHN CHUMBOJI TOKCHUYHOI peuoBuHU B €C

Crkopmiou HypmaH 3BUUaiiHUHI

ITosHaueHnHsa HeOe3IMeUHNX MiCIlb i3
TOKCUYHIMU PEUOBUHAMU AHTPOIIO-
TeHHOIO IIOXOMKEeHH
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CoeKkTp CHONYK, AKi MOMKYTh OYTH TOKCUUYHUMU, HAA3BUYANHO IIHUPOKUIL.
HNonn Ta coni Baskkux metanis (ILtioM6yMy, XpoMy ToI0), 3B’ A3YIOUHCH i3 GinKa-
MU, TOPYIIYIOTh IXHi PyHKITiI. YHACIIIOK AisAIBHOCTI JIOAUHU B JOBKIJLISI MOXKYTh
TOTPaIJIATH PalioOaKTUBHI i30TONU, JedAKi 3 AKUX 3JaTHI HAKOIIMYYyBaTUCA B opra-
mismi. Hanpukiazn, Mox BXOAUT 0 CKJIAAY THPEOITHUX TOPMOHIB, a HORi6HMI K0
Kamnwiiro CTpoHIrifi BigkIazaeTbea B KicTKOBi# Tkanuui. Yepes 1e 30iabI1yeThCS
I03a MOTJIMHYTOTO i0Hi3yBaJIbHOTO BUIIPOMiHIOBAHHA.

Benmmka KinTbKicTh TOKCHHIB € IIOMisK OprafiuyHux cnoayk. Hampukiamg, pociimH-
HUH aJKaJIoi KOJXiluH 0JJOKYe YTBOPEHHS MiKPOTPYOOUOK i 3ynuHs€E KIITHHHUNI
noxis. TeTpomoTOKCUH, III0 MiCcTUTBCA y Bimomiii pubi ¢yry, 0J0Kye 30yaAKeHHs
HEePBOBUX i M’A30BUX KJIiITHH. [ledAKi opraHiuHi CIOJyKM 37aTHI BUKJIUKATU IICHU-
XOJIOTiuHy, a ImoTiM i (isiosoriuny saje’KHicTh, AKY HA3WBAIOTh HAPKOMAaHi€IO
(puc. 116). HacTrHa TOKCUUYHUX CIIOJYK € oHKOoreHHUMH (§51).

SHEIIKOIKeHHA TOKCHUYHUX CIIOJIYK B OPraHi3Mi JIIOOUHU. Benuke sHa-
YeHHA IJIs1 30epesKeHHA KUTTENIAILHOCTI OPraHisMy Mae JeTOKCHUKaIliiiHna QyHK-
mia meuinku. MexaHi3MM IIHOr0O IIPOILECY IIOJISATAIOTh Y MePEeTBOPEHHI TOKCUUYHUX
XiMIiUHKX CIIOJIYK Ha MEHIII TOKCHUYHIi ab0 B3araJji He TOKCUUYHI peuoBuHU. IIpuKa-
IOM IIBOTO € 3HEIIKOIKeHHA aMiaKy, SKUH YTBOPIOETHCA IIiJ yac AesaMiHyBaHHS
aMiHOKMCJIOT Ta iHINX HiTPOTeHOBMIiCHUX CIIOJYK, 3a AKOTO BiH IePETBOPIOETHCA
Ha MEeHIII IITKiIJINBY CeYOBUHY, AKa BUAIIAETHCA B KPOB, 4 IIOTiM BUBOJAUTHCSI HUP-
KaMH B cKJagi ceui. Bu mam’saTaeTre, 1110 BHACIiIOK 0COOJIMBOCTEI KPOBOIIOCTAYAH-
HA BCA KPOB BiJl TPABHOTI'O TPaKTy OoApasdy IpAMYe no meuinku. [leTokcukaiifina
(GYHKIIiS IIHOT0 OpraHa pPoOUTh MOro BKpail BaKJIUBUM «0iosoriduauM (PiabTpoM»
Haroro oprauismy. IIpore, 3HaUHa YaCTUHA TOKCUUYHUX CIIOJYK HEHTPAJIi3yeThCs
y IMeYiHIli MOBiJIbHO a00 He 3MiHIOETHCs 30BciM. Uepes 11e cIi YHUKATH IOTPATLISH-
HS TAKUX CIOJIYK IO OpraHiamy.

Puc. 116. Hebesneka HapKoOMaHii

HaproTuuHi criosiyKu mopyyoTs poooTy CICTEM 3a0BO-
JIEHHA TOJIOBHOTO MO3KY. 1li cucTeMu aKTHUBYIOTHCSA IPU-
POAHVMMMN YMHHUKAMU MEHIIIOI Mipol0, BHACJIJIOK YOTO
B JIIOMUHU (DOPMYETHCSI HAPKOTUYHA 3aJIE}KHICTh — BOHA
He MOJKe no0pe MmouyBaTuCsA, He IPUIMaoun HApKOTUKH.
HepBoBi KJIITMHM TaKoX CTAIOTh MEHII YYTJIUBUMH IO
HapPKOTUYHUX CIIOJYK, TOMY AJIA JOCATHEHHA 0aKaHoro
edeKTy m03a Ma€ 301IbIIIYBATHCH, YACTO B JECATKM pPasis.
Bogrouac HapKOTHMYHI peUOBMHU HETaTUBHO BILIMBAIOTD I
Ha imnIi ¢isiosoriuHi cucTeMu, YNHAYY IIePeBaKHO Hera-
TUBHUH, TOKCUUYHUL e(heKT

CTBOPITb MPOCBITHNLLKMIA MPOEKT «Hi — BXXMBAHHIO HAPKOTUYHUX PEYOBUH!», BUKOPUCTOBY!HO-
41 HAYKOBY NiTEpaTypy Ta iIHTEepHET-aKepena.

1. [ainte 03HaYEHHSA MOHATTA TOKCUYHI PEYOBUHU.
2. 9kunii BNAMB TOKCUYHUX PEYOBUH Ha OPraHi3aM nioanHn?
3. 9ka ponb NeYiHKN y 3HELLKOOXKEHHI TOKCMYHUX PEHOBMH B OPraHiaMi NtoagnHN?
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§ 27.HerporymopanbHa perynsuis
(pYHKLiOHYBaHHA opraHiamy JIl04UHU

LlJo Take romeocTas?
| Ski cnocobu perynsuii yHKUI opraHiamy 1oanHn?
Lo Take ropMoHu?

Bu nmam’saraete, 1110 o1Hi€I0 3 KJIIOUOBUX BJIACTUBOCTEI JKUBOTO € CAMOPErYJIs-
1Iid — 3IaTHICTh MiATPUMYBaTH Ha CTAJOMY PiBHi CKJaJ BHYTPiIIIHBOT'O CEPEIOBU-
m1a (romeocTas) Ta IiJicHICTh opraHismy.

Crnoco0u peryJisiril (pyHKIIi OpraHi3My JIFOIMHN. 3a0e3eueHHs] TOMeoCTasy
B JIIOAMHY 3a0e3MeYy€eTHCA TPhOMa OCHOBHUMY CII0COO0aMu: HEPBOBUM, I'yMOPAJIb-
HUM Ta IMyHHUM.
ﬁff&m Hepeosa pezynayisa 3abe3neuyeThes AiATbHICTIO HEPBOBOI CHCTEMU, OCHO-

WP Boi1o (hYHKITIOHYBaHHSA SIKOI € TeHepallid i mepegaua MisK KJIITUHAMYA HEPBOBUX
imnysbciB. IH(opMallia Ipo BHYTPIITHE Ta HABKOJIUIITHE CEPeOBUIIE OPTaHi3ZMy
CIPUHAMAETBCA CIleliaisoBaHUMU perenTopamu. Ilicasa o0poOKu HelipoHamMu
HEPBOBOI cucTeMu I iH(popMallid mepenaeTbeAa A0 PidHOMaHITHUX e(heKTopiB
— M’a3iB i 3amos. [Ilnax 30ymKeHHs BiJ pellenTopa A0 epeKTopa HasMBAEThCA
peduieKkTOpHOIO nyroo. I'ymopanvra pezynauyia 301MCHIOETECA BUALIEHHAM Y
BHYTPIIITHE cepemoBUIIe OpraHisMy ropmoniB. Opranu, 110 IPOAYKYIOTH TOp-
MOHM, HAa3WBAIOTHCS 3aJ7103aMU BHYTPIIIIHBOI CeKpellii a00 eHIOKPUHHUMU 3a-
nozamu (puc. 117). Ili pedyoBUHU BUAIISAIOTHCSA Y KPOB, TPAHCIIOPTYIOTHCS IO
OpraHiB i BIINBAIOTh Ha IX KJIiTHHU, Oe3II0cepeIHLO aKTUBYIOUN IIeBHI (pepMeH-
TaTUBHIi cucTeMu abo K PeryJyn akTUBHICTh OKpeMux reHiB (§39).

Puc. 117. Tinoranamo-rinmodisapHa peryadamis eHI0KPUHHIX 3aJI03 OpraHisMmy

HapgHupkosa Finotanamyc

Hupka
3an03a

BasonpecuH

OKCUTOUMH

¥

MonouHa
3an03a

&

IMponakTuH

KicTku
Ta M'A3mn

MenaHouuUTH WKipK

Pazowm 3 rimogisom rinorasamyc yTBopIoe rimorajgamo-rinogisapHy cucTemy, y AKii rimora-
JlamMyc peryJioe GQyHKIIIoOHyBaHHA Tinmodisa, ToOTO € eHTPATbHOI0 CIIOJYUYHOO JIAHKOIO MiK
HEPBOBOIO TA €HIOKPUHHOIO CCTEMOIO.

Mpuraparite GyHKUji BIoOMUX BaM ropMOHiB. MosiCHITE PyHKLiOHYBaHHS 306paxeHoi cucTe-
MU perynsuii



108

3aBnaHHAM iMYHHOL pe2ynayii € IiATPIMKa FreHETUYHO] ITiTicHOCTi opranismy.

HeiltporymopaasHa (pyHKIIiOHaJIbHA cucTeMa. I[s cucrema saiticHioe mo-
€IHaHHA HEPBOBUX i r'yMOpaIbHIX MeXaHi3MiB, TOJIOBHA POJIb ¥ Hill HAJIEKUTD CKJIa-
ZOBi MPOMIisKHOrO MOBKY — rimorasnamycy. loro HefipoHN OTPUMYIOTH iHbOPMAIIif0
PO CTaH BHYTPIiIITHBOTO CepemoBUIlla opraHiamMy. HepBoBUMM IIIsIXaMU Yepes BO-
JIOKHA CUMITATUYHOI Ta IapacUMIIaTUYHOI HEPBOBOI CHCTEMH BiH MOKe HaACUJIATHU
KepiBHiI KOMaHIM A0 pisHUX e(PeKTOPHUX OPraHiB, BIIMBAIOUM HA KPOBOOOIr, Tpas-
JIeHHS Ta PoOOTY iHINMX BHYTPIIIHIX OpradiB, afanTyiouu il 10 IIOTOYHOrO (PYHK-
IIioHyBaHHA opraHismy. lledKi 1ioro HepoHU BUIIIAIOTH CHeIlialisoBaHi TOpMOHMI
(puirismHr-(hakTopn), AKi KepyoTh podoToio rinodisa. I'imogdizapHi TponHi ropMoHT
(puc. 117), cBo€lo Ueproio, BILIMBAIOTHL HA (DYHKI[IOHYBaHHSA iHIIINX €HIOKPUHHUX
3aJI03, YMi TOPMOHU PETyJIIOI0Th 3HAUHY KiJIbKiCTh IpoIieciB opraHismy (TabJr. 4).

Or:xe, cucTeMa HeHPOTyMOPAaJIbHOI peryJsilii € ckJaamgHom, 0araTopiBHEBOIO
Ta iepapxiuHo0. 3a MOIIMPEHICTIO BIJIMBY FTOPMOHN MOMKYTh OYTH BY3bKOCIIEI[M-
¢iunnmMu, ToOTO BILIMBATY HA OKPEMi KJIITHUHM 41 oKpeMi Oioximiuni peakitii, abo
9K CHCTEMHHMM, TOOTO BILJIMBATH Ha 3HAUHY KiJbKiCTh Pi3HOMAHITHMX KJIiTHH.
Crenupivyai ropMOHU peryJamioTh Iepedir KOHKPEeTHUX peakIlii (HampukJan,
KOHIIEHTPAIliA TJIIOKO3U Y KPOBi PEeryaeThCsa TOPMOHOM ITiIIIJIYHKOBOI 3aJ103U
incysainom). CUCTEMHI TOPMOHHU PETyJIIOIOTH 3araJIbHUI PiBeHb 1 HAaIPAMOK 00MiH-
HUX TPOIeCiB B oprauismi (HampukJam, TOPMOH IITUTOIIOAIOHOI 3271031 TUPOKCUH
BILJIMBA€E HA eHepreTuYHUi 00MiH). [lopynienHsa HeHPOTryMOpaabHOI perydrii cy-
MPOBOMKYETHCSA PO3BUTKOM 3aXBOPIOBaHb. HampukJazx, HeJoCTaTHE YTBOPEHHS
iHCYJIIHY cupHUYMHSAE IYKPOBUM AiabeT, YHACIILOK AKOT0 B KPOBi HigBUIIyeThCA
piBeHs raoxko3u. Haganimok B KPOBi THPOKCUHY CIPUYMNHIOE 0a3eqoBYy XBOPOOY,
a HecTaua — Mikcememy. IIprumHOI0O BUHUKHEHHSA TAKNX 3aXBOPIOBaHb, K Tiras-
TH3M Ta KapJNKOBIiCTb € BiAIOBIAHO HANJIUIIOK Ta HECTAUa TOPMOHY POCTY.

Tabruuysa 4

Finogis
ComaTtoTponiH (FOPMOH POCTY)

WuTtonoani6oHa 3ano3a
TUPOKCUH, TPUNOLATUPOHIH

KanbunToHiH

MpuwmTonoAi6Hi 3anosu
[MapatropmoH

HapHupkoBi 3ano3n
MinepanokopTukoign
(anbpoCTEPOH, KOPTUKOCTEPOH)

[MOKOKOPTUKOTAN (KOPTU3OH,
rigpoOKOPTU30H)
AppeHaniH, HopagpeHaniH

MiawnyHkoBa 3ano3sa
IHCYniH

[nokaroH

CTumMynioe cnHTe3 Binka y KNiTMHax pisHUX TKaHWH,
3abe3neyytoym picT opraHiamy

[MocunioloTb EHEPreTUYHUIN 0OMIH TKAHUH, Ha KNITUHHOMY
PiBHi CNPUYMHIOITE 36iNbLLIEHHS YCa MiTOXOHAPIN

Peryntoe 06MiH Kanbuito, 36inbLUy4YY LWBUAKICTb
YTBOPEHHS KiCTKOBOI TKAHUHN

Perynioe 06MiH KanbLito, 3MEHLLY4Y MOro KinbKicTb B
KICTKOBIM TKaHWHi

BepyTb y4acTb y perynsLii BOoHO-CONIbOBOro 6anaHcy y
OpraHi3mi, BnanBawym Ha GYHKLiOHYBAHHA HUPOK

PerynioioTb 06MiH 6inkiB, ninigis i Byrnesonis, nepeBaxHo
CTUMYJIOIOTb peakLiii eHepreTMyHOro 06MiHy

3abeaneyvyloTb peakLiio «6opoTsbHa abo BTeUa»

306inbLUYE CMOXWBAHHS FIOKO3U KIiTUHAMKN

36inbLUYyE KOHUEHTPALL M0KO3U B KPOBi, CTUMYIIOE
POS3LLEMNEHHS MiKOreHy

3 1. [Jarite 03Ha4YEeHHA MOHATTS HEVPOryMOpPasibHOI peryssuii.
2. TosiCHITb B3aEMO3B’A30K HEPBOBOI Ta EHA0KPUHHOI perynsuii Mmetaboniamy.
3. CxapakTepu3yiiTe Ha NpuKnagax perynsTMBHUIA BMJVB FOPMOHIB HA 0OMiH Pe4OBUH.



MpaBo Ha NOLIMPEHHS enekTPOoHHOI Bepcii matoTb MOH Ykpainn ta IM30
IHaMBiAyanbHi 3aBgaHHA
Epumpoyumu ma AT®-a3a

OsuaiiomTecs 3 iH(popMaIrieo:

«Enepeemuunumu MmoreKyramu KAMMUHU € | PiguHa Na* K' PO®
AT®. Opzaniuna cnoryrxa ATD-asa 3abe3neuye
gidwenaenns 6i0 monexyau AT® mpemuvozo 3a-
JUWKY opmogocamuol kucaromu. Lleil npoyec

lMna3ma KpoBi 142 5 2
CrimHHomo3koBa | 142 & -

. pianHa
CYnpPoBoOHYeEMbCs BUBLLbHEHHAM eHepzil, AKY @ el
. nTOoria3m
sukopucmosye kaimuna, a momny ATD-aszu 3a- MITRETRIE T
eputpounTa

OJisini 8 6a2aMbOX KAIMUHHUX QYHKUIAX. 30Kpe-
ma o6yao docnidxncero, wo monexyara ATD e «narugom» 0as pobomu Hampiil-Kanii€6020
Hacocy KAimuHHux memopan. Todi neped yuweHumMu ROCMAL0 NUMAHHS: YU He Micmamb
Mmemobparu cneyiaavHoi ATP-asu, ska nepedae Hampiil-Kani€80My HACOCY eHepzito 8i0
AT®? Y 1957 poui gpepmenm Nat-K*+-ATD-asy 6y.no eidkpumo dancvrum ximikom Hen-
com Croy, 3a wo 8in ompumas Hobeniscovry npemito 3 ximii (1997p.). Ilixasi sidomocmi
w000 83a€M038’ A3KY U020 hepmeHmy 3 pobomoio Hampiil-Kaie6oz0 Hacoca 6Yau Ompu-
MAHI HA MeMOpPaAHaX epumpoyumis. Hounnuil ckaad epumpoyumis aA0UHU Bi0pi3Hsa-
emuea 6i0 HABKOAUUWHRBOZO cepedoguuia (0us. mabruyio ), Wo ceidiums npo AaKmuerny
pobomy Hacoca. Y nopiéHAHHI 3 yMicmom epumpoyumis arduHu, 8 epumpoyumax cooax
ma rxiwox oazamo tonie Hampiw. Buasunocs, wo memopanu epumpoyumis yux mea-
pun He micmamb ATD-a3y, a 1100uHU MicMAMb.»

Sasnanusa 1. fIke 3 TBepAKeHb MOKHA chOPMYJIIOBATYA HA OCHOBI aHAJIi3y HaBemeHOI
indopmarrii?

A (pepMeHTH 3a CBOEIO XiMiUHOIO IIPUPOI0IO € OiIKaMU

B pobora HaTpiii-KaaieBOro Hacoca 3yMOBJIIOE TepeBaskaHHA ioHiB Kauito B mosa-
KJITUHHOMY CEPeIOBUIIlL OpraHidaMy JIIOAUHU

B maaBHicTh BemKoi KimbKocTi 1ioHiB HaTpifo B epuTporiuTax Kilmok i codak cBin-
YUTH IPO aKTUBHY POOOTY HATPili-KarieBoro Hacoca

I' pobGora HaTpiii-KajgieBOoro Hacoca MeMOpPAaH ePUTPOIUTIB JIOANHHU IIOB’sI3aHa 3
HaaBHicTIO AT®-asu

3apnaHHg 2. YUeHDb Ta YUYEHUIA aHATI3yBaJiM HaBeleHY TAOJUII0O BMiCTy HeAKUX
MOHiB y piinHAX OpraHisMy JIOAUHU. ¥ UeHb 3a3HAUUB, 1110 OiJIbINa KiJTbKicTh OpTO-
dochaT-aHiOHY MiCTUTHCA Y BHYTPIMIHBOKJIITHHHOMY CepefOBUII B IIOPiBHAHHI 3
IJIa3MOIO0 KPOBi. YUEHUIIA 3ayBasKIIa, 110 Iieli aHioH HeoOxXiguuii mis cuutesy ATO.
XTo Mmae paitiro?

A nute yueHsb

b nuiie yuenuna

B 0060€ maioTh parrizo
I' 060e moMunsIIOTHCA

Sasnanndg 3. [TlogcHiTh B3aeM03B’ 130K O0ymoBu Ta GyHKIII Mosekyiu ATD.
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IHauBigYanbHi 3aBAaHHA
KuceHb i sBucoma

OsuaitomTecs 3 iHpopMmaIliero:

«I1i0 wac nidilomy A100UHU 6 20pU 0OHOULACHO NOHUNCYEMbC AMMOCHEPHULL MUCK, nap-
YilaavHUll MUCK KUCHI0O 8 ammocepi i sezeHe8Uux aaveeoaax. Ile moixce sukauxamu
2inoKcemilo — 3HUNMCEHUTL YMicm KUCHIO 8 KPO8i, @ maKoic 2inokciio (KucHese 20.100y8aH-
Hs) — CMaH, W0 UHUKAE 3G HeDOCMAmMHb020 NOCMAYAHHA MKAHUH KUCHEeM ab0 nopy-
UWleHHi 11020 BUKOPUCTAHHA 8 npoyeci 6i0102i1H020 OKUCHeHHA. Rucenv HeobxiOHuil 014
npouecié oKucHozo ochopunio8anns, 3a axozo cunmesyemocsa ATD. [[eghiyum KucHio
nopyuwiye nepebiz ycix npouecie 6 opzaridmi, uyo 3anexams 8id enepeii ATD®, nanpuraad
pobomy MemMOPAHHUX HACOCI8 KAIMUH, W0 MPAHCNOPMYWOMbs UOHU npomu zpadienmy
KOHUeHmMpauyiil, CURMe3 BUCOKOMOLEKYLAPHUX CLOAYK — pepMeHmia, pey,enmopie 20pmo-
Hig, mediamopie mou,0.»

3asmannag 1. fIKe 3 TBepAKeHb MOKHA c(hOPMYTIOBATH Ha OCHOBI aHa/Iidy HaBeIeHOl
irdopmarrii?

A cuHTe3 BYTJIEBOJIB i JKUPiB B opraHiami JoguHM BigdyBaeThcs 0e3 yuacti AT®

b yHaciimok migiiomMy B ropu OJHOYACHO ITiABUINYETHCA aTMOC(HEPHUHN THUCK, IO
MOKe BUKJUKATHU IIOKCiio

B yHaciimok 3HMMKEHHA IIOCTAYaHHS [0 OPTaHi3My KHCHIO MOMKe IIOPYIITyBaTHCHA
ITPOBEZIeHHA HEPBOBUX iMITYJIHCIB

T i3 moHMIKEeHHAIM aTMOC(EPHOTr0 TUCKY IIiIBUITYETHCA ITapiaJIbHUN TUCK KUCHIO B
JIETeHEeBUX aJIbBEOJIaX

3apnanaa 2. YueHb Ta YYEHHUILA

. . . 32100 110
anamisyBanu rpadgik 3ajeskHOCTL <
. 100
HACHYEHHs TeMOIVIOOIHY KHCHEM & 4
i sameHOCTI aTMoc(hepHOro Tuc- ¢ 0 %
. . s
Ky B1J BUCOTHU HaJ PIBHEM MOpPH. ; 80 80
. . EhN
VueHb 3a3HAYMB, IO i3 30LIbIIEH- = 70 3
. 70
HAM BHCOTH HaJ PiBHeM MoOpd Ha- g 60 &
CHYEHHA TIeMOITOGiHy KHCHeM Q o w T
BHMYKYETHCA. ¥ YeHUI[A BUCJIOBIIIA O 10 9
. [=
CYI’KeHHd, IIf0 Ie BinOyBaeTbcd I so o <
yepe3 3pOCTAaHHA aTMOCHEPHOrO &
. T 0 2000 4000 6000 8000 10000
THCKY. XTO Mae€ parfiro? 3 _
© BucoTta Hap piBHEM MOpA, M
T

A numre yueHb —@— ATMochepHUIn TUCK
b smaine yuenunsa

B 000€ matoTh paitito
T’ 060e moMuIAIOTHCA

—— HacuyeHHA reMoraobiHy KucHeM, %

3apmanag 3. JKi MOKJIMBI MIIAXYW aganTamii opranisMy JIOAUHT IIig Uac migiiomy B
TOPH Ta 0 MIPOKUBAHHSA B MiCIIEBOCTAX, III0 PO3TAIIIOBAHI BICOKO Hal PpiBHEM MOpPs?
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CaMOKOHTPOJIb PiBHA HaBYa/IbHUX JOCArHEHbD.
O6MiH pe4oBUH i nepemBopeHHA eHepail

TecToBi 3aBaHH 3 OTHI€I0 TPaBWIBHOIO BimmoBimmio (0,5 6ana)

1. MNpouec yTBOPEHHS OPraHiyHMX CMOJIyK 3 HEOPraHidyHMX 3a PaxyHOK CBIT/IOBOI
€eHeprii Ha3MBaloTb

A riikoaizom

B poTorizom

B poTocunuTE3OM
T’ xemocuHTE30M

2. 13 3aN1LLKIB [TIIOKO3U B KJTITUHI MOXYTb YTBOPIOBATUCS

A myRJIeTHOBI KHUCIOTH
b nmosnicaxapugu

B nimigmu

I’ 6inkn

3. YkaxiTb MOMiXK 306paXKeHnx aBTOTPODHUIN OpPraHism.

A b B I

4. YKkaxiTb CNoCiO XMBNEHHSA reTepoTPOdHOro opraHiamy, 3a Koro oamH 3 opraHia-
MiB NEBHNI YaC BUKOPMCTOBYE IHLLOMO SIK AXXEPESIO XMBEHHS Ta CEPEAOBULLE iC-
HYBaHHS.

A xmxaImTso
B piTodaria
B canpodgaria
I’ nmapasutusm

5. Ha pucyHKy 300paxeH0 oauH 3i crnocobiB LUMTO3yY. AKnii Nnpouec 3abe3nedyeTb-
CSl B Takuii cnocio? c g\: ‘;/ . **, MiXkniTUHHA pedoBHa
A Kby sist KHCHIO Hﬁ@% o .....
B nudysia ByTJIeKHCIOT0 rasy 2 s '

B nornuHaHHS KiaiTuHaMu 6aKTepin
T’ migTprMaHHSa KOHIIEHTpAIlil HOHIB
Na'ty ruituni

gy
dopmyBaHHS BE3U

6. YKkaxiTb 3aXBOPIOBAHHS, sIKe BUHMKAE BHACNIQOK HECTAaui BITAMiHIB.
A paxir
B nomiomiesriT
B nuzenrepia
T’ egpemiunmii 300
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TecToBi 3aBIaHH 3 OTHICIO IIPAaBUJIBHOIO BinmoBiamto (1 6a.t)

7. CninbHO 03HaKO MGOTOCUHTE3Y Ta XEMOCUHTESY €

A 3acBoeHHs CBiTJIOBOI eHeprii

b Buminenusa xucHIo B arMochepy

B posirenieHHA opradivHUX PEeUYOBUH

I’ cunTes opraniyHUX PEUOBUH 3 HEOPTAHIUHUX

. Y4yeHb Ta y4eHuLs 0OroBopoBanv eHEPreTUYHY LiHHICTb DPYKTIB, YMICT peyo-
BUH Y IKUX HaBeOeHO. YUYeHb 3a3Ha4MB, LLIO HalibiNbLLYy EHepreTUyHy LiHHICTb Ma€e
IHXMP, KA MICTUTb OiNbLLe XMPIB i BiNkKiB. Y4eHNLSA 3a3Ha4nna, Wo HarMeHLLy
€HepreTUYHy LHHICTb Mae BUHOrpaa,

. dpykTn Ymicty 100 r npoaoykr
XTO Mae paLLiio? Py y EEAVE
Binkn Kupu Byrnesogu

A e yueHb

IHxmnp 2,8 0,9 57,8
B surme yueHumsa
B 060€ MaioTh pariio DiHikn 2,1 0,6 72,3
T 060€ mOMUIAIOTHCSA BuHorpapg 0,1 0 17,3

. MpounTarite onuc: «d@epmeHTH, sKi PO3LLENIIOTbL BiTaMIHM, MasoaKkTUBHI 3a
HM3bKUX TemMnepartyp». YKaxitb yMoBy 30epiraHHs abo 06pobkn xap4oBUX Mpo-
OyKTiB, sika NOB’A3aHa 3 ONMCAaHO BNACTUBICTIO.

A oBoui Ta hpyKTU HEOOXigHO 30epiraTy B 3aKPUTUX KOHTEeTHEPax
b oBoui Ta ppyKTH HEOOXiAHO 30epiraTu OXOJIOAKeHUMU

B MmuTu; oBOUi Ta PYyKTH Kparile 10 HAPiBaHHA

I" BapuTu; oBOUi Tpeba B HeBeJIUKIill KiIBKOCTI Boau

TecToBi 3aBHaHHs 3 KOPOTKUM omnmcoMm (1,5 6a.a)

10. YKaxiTb NpaBuibHi TBEPAXKEHHS LLOAO EHEPreTUYHOro OOMIHY.

Jacmuna enepeii, aka B eyrapiomuynux Oonum 3
BUBLILHAEMbCA 8 PEAKUIAX, KAIMuHax nos’ a3anuil 3 npouecis €
3anacaemuvcs nid wac ymeopeHHs  (PYHKUIOHYBAHHAM

MONEKYN

1 ruroKo03M 1 xommexcy Tombmsxi 1 riixosis

2 KUCHIO 2 KJIITUHHOTO IeHTPY 2 dorocuuTeES
3 ATD 3 miToxoHAPii 3 xemocuHTE3

11. YkaxiTb NpaBuibHi TBEPOXKEHHS LL00 OiNKiB.

Monomepamu €

1 )KupHI KK1caIoTH
2 aMiHOKUCJIOTH
3 HYKJIEOTU LN

OO0Ha i3 pyHKuiill 6
KJAIMUHI

o 6inkie Haaemcumy
1 KpoxMayb

2 menicuH

3 xXiTun

1 xaramgiTuuHa

2 TemoisonAriina

3 30eperxeHHs CIIai-
KOBoi iH(popmarrii

BuxoHnaiiTe o0paHe 3aBIaHHA B MUCbMOBIii (hopwmi (3 6aaru)

OO6rpyHTYyNTE B3AEMO3B’A30K MNAACTUYHOIO Ta EHEPreETUYHOro OOMiHY B POCIINH-
HIA KNITUHI.
OUiHITb BXXIMBICTb paLioOHaNIbHOro XapyyBaHHS A5 36epexeHHs 340p0oB’S1.




CNAAKOBICTb | MIH/IUBICTDb
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3 icmopii Biokpummis

MepLwi BiAOMOCTI NPO ycnagkyBaHHSA O3HAK OTPMMAHO 3 NMOBCSKAEHHMX CnocTepe-
XeHb | MegnyHoi npakTukn. barato LWiHHMX CNOCTepexXeHb 3a ycnaakyBaHHAM O3HakK y
NIoAen | TBAPUH YMILLEHO B HAyKOBUX, GiN0COMCHKMX | NiTepaTypHUX AXepenax cTapo-
[aBHiX i cepefHix BikiB. [MpOCTi TMNM ycnaakyBaHHSA O3HaK y JIOOMHU ONMMCAHO 3a40Bro
[0 BUHVKHEHHS TEHETUKN K HAYKMW.

BaTbkOM FreHETUKM BBXKAIOTb aBCTPINICLKOro 60TaHika peropa MoraHHa MeHaens, skuii
BIOKPWB 32KOHOMIPHOCTI YCNaaKyBaHHS O3HAK 3a CXpeLLyBaHHA OpraHi3mie. ¥ 1866 p. BiH
onybnikyBaB OTpPMMaHi pe3ynsTaTu B nNpawi Nig Ha3Bow «EkcneprmMeHTu 3 pOCANHHUMU
riopuoamn». Ane iHtepec go nybnikauii 6y He3Ha4yHUM. Jlnwe Ha nodaTky XX cT. 6yno
YCBIIOMJIEHO BaXJIMBICTb BUCHOBKIB 'peropa MeHpgensa. ¥ 1900 p. 3akoHn MeHpens
«MepeBIaAKPUNN» HE3aNEXHO OAMNH Bif, OAHOrO BiApasy TPOeE BYeHUX — [yro ge ®pi3 (Hi-
nepnangmn), Kapn KoppeHc (HimevunHa) i Epix Yepmak (Aectpis). Y 1909 p. gaHCbkuin
yyYeHuih Binbrensm MoraHceH yBiB MOHATTA «reH». XPOMOCOMHY TeOpilo ChagKoBOCTI
o6yno po3pobneHo B 1910-1915 pokax y npausx HimeLbkoro 3oosora Asrycra Bericma-
Ha, amepuKaHcbkumx bionorie-renetukie T. X. MopraHa, A. LLITypTeBaHTa, I". [l. Mennepa
Ta iHWKX. Y Hih CTBEPOKYETLCS, WO NnepegaBaHHs O3HaK i BNACTUBOCTEN OpraHiamy Bif,
NMOKOJIHHA 0,0 MNOKONIHHA (CNaaKoBiCTb) 3AINCHIOETHLCS NEPEBAXHO YEPE3 XPOMOCOMU, Y
AKNX MICTATLCSA FEHN.

Y kBiTHI 1953 p. B aHrnincekomy xypHani Nature 3’asunacsa crarra xerimca Abioi
BorcoHa i ®peHcica Kpika 3 onncom npoctopoBoi moaeni monekynu OHK. Lo noajto
NPUNHATO BBaXaTh JAaTOO HAPOOXKEHHS MONEKynspHOoi Gionorii. BiakpuTTio nepeaysanu
TpuBani focnigkeHHs GioxiMiYHMX NPOLECIB, L0 BiAOYBalOTLCSA B KNiTUHAX OakTepii, i
MPOLLECIB BiATBOPEHHS HEKNITUHHUX DOPM XUTTS (BipyciB), poOOTN 3 PEHTreHOCTPYK-
TYPHOrO aHanisy, y skux 6panun y4acTb Tak0X aHrincbKi BYeHi B ranysi 6iodunsnkm Mo-
picc BinkiHc i Po3aning ®paHkniH. Y 1968 p. amepurkaHCbKNx HaykoBLiB PobepTa [0/,
lapa lo6iHaa KopaHa, Mapiuanna HipeHb6epra Haropoa)xeHo Ho6eniBCcbKoto NpeMieto 3a
pO3LNdpPyBaHHS FTEHETUYHOrO KOAy Ta BU3HAYEHHS MOro posi B cUHTE3i BinkiB. Jocni-
[DKEHHA BYEHNX AOMNOMOr0 3p03yMiTH, 9k Ha ocHoBi JHK popmyeTbCcs CTpyKTYypa Mone-
Kyn PHK Ta 9K ®YHKLIOHYE reHETUYHUI KO, 3YMOBJIO0YN NEPETBOPEHHS LLIET CTPYKTYPU
Ha MOCNIAOBHICTb aMiHOKMCNOT Yy MoJiekyni 6inka. BigkpuTTa 3anovyaTkyBaso BUBYEHHS
MOXJIMBOCTI KOHTPOJIIOBATM CNaaKoBICTb i N030aBNATUCA CNaaKoBMX NATONOTIN.

T'perop Moranu MeHzens Hsxeiime Ipioi BorcoH i
(1822-1884) ®pencic Kpik 6ina mozeni JHK
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| Lljo Take HaykoBui meToa?
¥ Homy crnaakoBiCTb | MIHAINBICTb € BaXX/IMBUMU B/IACTUBOCTSIMU XNBOIrO?

("“‘*‘«" 3narHicTh oprauismiB 30epiraTu ¥ mepemaBaTu CIIafKOBY iH()opMaIlio Ha-
8¢ cTynIHUM IOKOJIHHAM Ha3WBacThcA cnadkosicmio. Pasom 3 minausicmio —
3IaTHICTIO opraHisMiB HaOyBaTu pisHUX (GopM i MaT; pisHi 0O3HAKW — BOHA €
OIHi€I0 3 KJIIOUOBUX BJIACTUBOCTEI »KMBOro. bes cmaJKoBOCTi Oya0 6 HEMOMK-
JUBUM CAMOBIiATBOPEeHHS »XKUBOTro. MiHIUBICTh CTBOPIOE PiSHOMAHITHICTE Op-
raHisamiB, AKa € MaTepiaJgoM IJIs eBOJIIOINil, a BilTaK — IJId PO3BUTKY KUTTA HaA
3eMti. ¥ 1[bOMY PO3A1JIi MU PO3TJISHEMO 3aKOHOMIPHOCTI IIepejaBadHsa O3HAK 3
TIOKOJIIHHS B IIOKOJIIHHSA, IKi BUBUae po3aij Oiojorii AK zenemuka.

Meroau reneruku. Ilepui gaxi om0 yenagkyBaHHA Pi3HUX 03HAK, OTPUMY-
BaJIMCA IILJISIXOM CIIOHTAHHOT'O CIIOcTepeskeHHA. HayKoBi 'K pe3yabTaTu BIiepiiie 0yJio
orpumaHno I'. MeHziesieM, AKUI BUKOPUCTAB 2i0pU00102i4HULl Memod — CXpeIyBaH-
HsI OPraHi3MiB 3 pisHMMM 03HAKAMU Ta aHaJIi3 iIxHporo moromcTBa (puc. 118). Mu pos-
TJISTHEMO MOro B HaCTyIIHUX naparpadax. 3po3yMiJo, 1110 eKclIepuMeHTaJIbHe cXpe-
IIyBaHHSA HEe MOKHA 3aCTOCYBATHU JJIA JOCJiAKEeHHA YCIIagKyBaHHA O3HAK JIIOJUHU.
I iboro po3po0bJieHO HUBKY iHITUX MeToAiB. Tak, 3a JOIIOMOT0I0 2eHean02iiH0zZ0
AHAaNi3Y LOCHiPKYIOTH BUAB OBHAK Y POAUYiB Y paAAi mokoisins (puc. 119). Kpim Toro,
MOJKHAa MOPiBHIOBATH PO3BUTOK i CTYIiHb BUABY 03HAK y OJIM3HAT — TAKUH MeTO/ Ha-
3UBAIOTH Oau3Hiokosum. Ha ocHOBI #ioro pesyibTaTiB MOKHA 3pOOUTH BUCHOBOK,
HaCKiJIBKH Ti UM iHIII 03HAKU 3yMOBJIEHI 'eHeTUYHOIO iH()opMallielo, a HaCKiIbKU

JUIlle MexXaHisMu (l)OpMYBaHHH HOpMaJIbHUX O3HAK, a IIeplIo4yeproBo MexaHisMu

Puc. 118. Ilpuunun ri6pugoIoTiuHOTO Puc. 119. Ilpukaan pomoBony (reHeaJIoTiuHOTO
MeTOny Iepesa)

» f}‘;
p TEL

lum mmeoun

KBampaTuku mosHavaTh YOJIOBiKiB, KPYIKEUKHU
— kiHok. TeMHUM KOJIHOPOM IIO3HAUEHO JIIOAEH 3
MIeBHOIO O3HAKOI0 UM XBOPOOOIO, yCIIaAKyBaHHSI
AKOI TOCIIiAKYETHCA.

3a cxpeIlyBaHHSA POCJINH 3 ioseToBUMU
Ta 61IMMU KBiTKaAMU YTBOPIOIOTHCSA JIAIITE
pocyuHY 3 (PioJIeTOBUMU KBiTKAMU.

54 Mpo o cBig4MTL Len pesynetat?
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POSBUTKY Ta ILIAXW KOpPEKIlil 3axBopioBaHb. CyKYIIHiCTh TaKUX OOCJIiIKeHb
CTAaHOBUTH Meduuny zenemury (§ 43).

IMuTosmoriuni MeToaM, 30KpeMa MIOB’sI3aHi 3 aHaJIidoM HAOOPY XPOMOCOM, MO-
JKYTb BUSIBUTHU JeAKi CIIaKOBi 3aXBOPIOBaHHA, HAIIPUKJIaA cuuapoM JlayHa.

IIle Ginbirte imopMmallii MU MOXKEeMO OTPUMATHU 3a JOIIOMOTOI0 METOiB Moe-
KYyaapnoi 6ionozii. Ilonimepasna nanyrzoea peaxuyisn (IIJIP) 3abesneuye Komito-
Bauua mojekysa JJHK mabopaTopHoro spaska (puc. 120), 106 gajai MaT MOKJINBICTD
aHamiisyBaTu ix immumu metonamu. Cexkéenyeanns (Bif aHri. sequence — mMOCIiI0B-
HiCTB) — IpOIleC «UUTAHHSA», BUBHAUEHHA HYKJEOTHIHOI ITOCTiJOBHOCTI ITIeBHUX Te-
HiB. BoHO 1ae MOXKJINBiCTh BUABJIATY Pi3Hi BapiaHTU reHiB, y TOMY UMCJIi 0B’ A3aHi 3
xBopobamu — zenemuuni mapkepu (§ 43). Lle nae smory HazaBaTu IlepcoHanizoBaHi
IOPaau CTOCOBHO Hpo(disakTHKM abo JiKyBaHHS 3aXBOPIOBaHb. BaskauBy iH(popMa-
IIif0 MOXKHA OTPMMAaTH, BUKOPUCTOBYIOUN MeEapurHi modeni (puc. 121). 3aBaaxu
anamuisy crpykrypu JHK yueni sgarui inerTudikyBaTu renu, AKi € mogibHUMU B
JIOOUHU 1 TBAPUH. 3 METOI0 PO3YMIiHHS iXHiX (YHKIIN MOXYTh iHAKTHBOBYBaTH
TaKi reHN y TBapUH IILJISIXOM BUKJMKAHUX MYTalliil, IIicJIsg YOT0O cIocTepiraTu 3a
3MiHaMM B JifAJBHOCTI KJIITUH, OPTaHiB i Iijjoro opraxnisamy.

Meronu zenemuunoi insceHnepii JaI0OTh 3MOTY 3MiHIOBATU KJIITUHY 33111 HAOYT-
Ts OpraHidaMaMu KOPHMCHUX JJIS JIIOAWHU BjaacTuBocTeli. OMHUM 3 HalicydacHIIIUX
HaIpPAMiB OioMeInUYHOI HayKHU € TeHeTUUYHAa MOAU(MIiKaIlia KIITHH 3a4J1d JiKyBaHHS
neBHUX XBopoO (§ 43). I1le ogHuM HATPAMOM HAYKY IIPO CIAAKOBICTh € nonyaayii-
Ha zenemuka (§ 40), sxa aHaisye 3B’A30K MijK HagBHUMHU BapiaHTaMu TeHiB (30-
KpeMa MyTalliiM1) Ta O3HAKaMu ab0 3aXBOPIOBAHHIMU.

Or:xe, 114 PO3YMiHHA MexaHi3sMiB (popMyBaHHS O3HAK i IIPOIECiB CIaAKOBOCTI
TIPOBOAATD NOCIiIMKEeHHSI Ha MOJIEKYJIAPHOMY, KIITUHHOMY, OPraHi3MOBOMY UM II0-
OyJIAIIRHOMY PiBHAX.

Puc. 120. Ilpuanun metony I1JIP Puc. 121. Haii6inpmI moirupeHi B 6io-
1 > 2 4 MeIUIIMHI MOJe/IbHi opranismu
2%=4

Co ™\

L P03n|3Ha|/|Te npeacTaBHUKIB Pi3HUX
BUAiB: KPyrnuii 4epB Caenorhabditis
elegans, myxa Drosophila
melanogaster, pnba Danio rerio,
oy s xaTHa muwa Mus musculus,
- 2°=32 lwmMnanae Pan troglodytes.
3a KoxeH IMKJ poboTu Kimbkicts MHK mocmigmoro Ywii reHOM € HanbinbLu 6amM3bkum
3pas3Ka MOABOIETHCH, Hicsa 30-T0 IUKJIY YTBOPIOETHCA A0 JIIOAVHN | HOMY?
Gisplie HiK 2 MJIH KOITiii.
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BiokpuTTsa Ta BUBYEHHS SKMX OPraHi3mis npum-
BEJIO 10 CTBOPEHHS meTony MNJ1P?

LLlo Take reHeTuka?

. CxapakTepunaymnte MeToam reHeTUYHUX A0CNIAXKEHb.

[MOSACHITb, i3 PO3BUTKOM SIKMX HAYK MOB’A3aHE CTAHOBMIEHHS Cy4aCHUX METOAIB
reHETUYHUX O0CIOXKEHD.
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§ 29. 36epiraHHA reHeTMYHOT iHopMaLyii
B KNiTUHaX
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| Ski ocobamBocTi 6yaosu monekynn [AHK, knitmHHoro siapa? Lo Take xpoma-
= TuH? Slka b6ionoriyHa QyHkuis monekynm JHK? LLlo Take reH, reHom?

(“@‘"& Bu nmam’saTaere, 1110 resetnuHa ingopMmaitia 36epiraeTbcAa B CTPYKTYPi MO-
aerya [JTHE, aki € 060B’A3K0BUM KOMIIOHEHTOM KJIITUH ycix opranismis. Ile-
penaBanuA JJHK no KiIiTHH HacTyIHUX TOKOJIiHb € OCHOBOIO CIIAJKOBOCTI.
Cykynuicts moaerya [ITHK, 110 MmicTAThCA B OOHIN KJIiTHHI, Ha3UBAIOTh
TE€HOMOM.
¥ eykapioriB 6inbira vactura [JHK mictuteca B adpi. Came B HbOMY Bin0yBa-
IOThCA KJIIOUOBI IIpoIiecH, sKi 3a0e3mneuyoTh 30eperkeHHsa, peajisallito Ta mepeaa-
BaHHA HACTYITHUM ITOKOJIIHHSAM reHeTHUUYHOI iH(popmartii. Yci Aapa MaioTh mOmiOoHY
OyIOBY, a caMe — ITOBepXHeBUH anapat (000J0HKY) 1 BHYTPIillIHE cepenoBuiie (Ma-
Tpukc) (puc. 122). IloBepxHeBUll anapar AApa YTBOPIOIOTH ABI MeMOpaHU — 30-
BHIIITHA Ta BHYTPIIIHSA, MiK SKUMU € 3allOBHEeHAa PiAMHOIO IIijnHa. BHyTpinTHii
BMiCT Aipa KOHTAKTY€ i3 UTOMIIa3MOI0 KPi3h OTBOPU BEJIMKOT'O PO3Mipy — sdephi
nopu. BoHu cpopmoBaHi 6ikaMu, 1110 KOHTPOJIIOIOTH TPAHCIIOPTYBAHHA BEJIUKUX
MOJIEKYJI yCepeanHYy Aapa Ta 3 Hboro. PeuoBUHU, SKi IPOHUKAIOTH YCEPEAUHY AApa,
MOJKYTh 3MiHUTH PiBeHb aKTUBHOCTI reHiB (§ 39), a ToMy KOHTPOJIb TAKOT'O TPaH-
CIIOPTYBaHHS BAXKJIUBUNI IJIs PeryJdiii podoru KiaitTunu. I'osoBHA 3a pyHKIiAMEI
YyacTuUHAa ANePHOr0o BMicTy — XxpoMatuH (puc. 123), sKUil CKJIAZAETHCA 3 MOJIEKY.JI
OHEK, cnonyuenux 3 6iikamu — ricroHamu. ['icronu, 3oKkpema, 3axuinaioTs [JHEK
BiJl BIJIMBY XiMiUHHMX CIIOJIYK, 3amobiraroun BUHUKHEHHIO MyTaitii (§ 37).

Puc. 122. BynoBa anpa Puc. 123. CTpyKkTypa XpoMaTUHY

g X

AnepHa 060n0HKa
XpomatuH ;
Anepue
AnepHi nopu

EnponnasmaTtnyHa
ciTka

CxapakTtepuayite PyHKLIi FONOBHUX
CKNagoBux sgpa.

M 3Hanaite Ha pyucyHky monekyny OHK, ric-
TOHOBI BiNkK Ta KOHAEHCOBaHY XPOMOCOMY.
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Opranizaifis reaomy. ['eHOM IPOKAPiOTUYHOI KJIITHHY 3a3BUYali CKJIAJA€Th-
cd 3 ogHiel KinmbieBoi mosiekysiu JJTHK. B eykapiotuuniii KiaiTuHi JiHIAHI MOJIeKy-
au JJHK 3B’ A3aHi 3 6iiKaMu i1 yTBOPIOIOTH XPOMAaTHUH AApAa.

Hurku JHEK, HiOu uacTKOBO HaMOTaHi Ha TiCTOHOBI MOJIEKYJau, (hOPMYIOTH
CTPYKTYPHU, MOAiOHI 1o HamMucTa. BoHU, CBOEIO UepProio, MOKYTh 3aKPYUYyBaATHUCS B
cuipaJi, AKi BKJIAZATUMYThCA B METJIi, a IEeTJi BKJIAJATUMYThCA B IETJIi APYyTroro
nopAnKy. Takuii mporiec Ha3UBAETHCA YIIJIbHEHHAM, ab0 KOHIAeHcallielo XxpoMa-
TuHy. MakcuMaJIbHO YIIiJIbHeHUH xpoMaTu Ghopmye X-IoAi6HI CTPYKTypU — Xpo-
mocomu (puc. 124). BoHu cTaioTh IOMITHUMY B II0JIi 30py MiKPOCKOIIa JIUIIIE ITiT Yac
KJIITMHHOTO noaisy. ¥ Takomy craui mojekyau [JTHK HegocTymHi 1yis 3UunTyBaHHA 3
HUX cIagKoBol iHgopMmarrii. Tomy mig yac aKkTUBHOTO (DYHKITIOHYBAHHS KJIITUHUI XPO-
MaTHUH Mae€ Xoua 0 4aCTKOBO IIepedyBaTH B JEKOHIEHCOBAHOMY, PO3ILJIETEHOMY CTaHi.

Okpim ageprnoi [ITHK, remom eykapiotmunux KJiaituH mictutrs [[THK miToxoH-
npiit i noactun. IlopiBHAHO 3 ATepHUMU XPOMOCOMAaMU, iX PO3MipM HEBeJIUKi: Big
15 mo 170 Tuc. map HyKJeOTHiB, KiibKa gecaTKiB (mo 100) reuiB (nopigusaiime 3
posmipamu sdeprux zenomie (guB. Tadbauiio 5). Ilozasnepua [JTHK Taxko:x 3abes-
euye 4YaCTUHY CIIaJKOBOCTI, ITpoTe 11 3aKOHOMIiPHOCTI AeIo BiAMiHHI, MU PO3TJIA-
HeMo ix okpemo (§ 36).

‘,;»@_, I'enu. Cmaaxosa imopmanisa sanmcama B moseryinax OTHK mnesuumu
8% mopiaMu: pisHi JIIAHKY IIMX MOJIEKYJ MicTATH iH(opMaIito Ipo pisHi o3HAa-
K#. STiJHO 3 CyYaCHUMHU YABJIEHHAMU IIPO MOJIEKYJIAPHO 0ioJoTiuHe MiaATrpyH-

TS CHAJKOBOCTi, MOYKHA HaBECTHU TaKe 1X O3HAUEHHS.

T'en — nie ginauka [JHK, Ha ocHOBI K01 MOKe BimOyBaTucsa cuHTe3 PyHK-
mionaabHUX MoJieKyJ PHK. CyKkymHicTh reHiB meBHOTI0O OpraHidaMy Ha3uUBAaIOTh
zenomunom. 'eneruuna inpopMaliiss 3yMOBJIIOE€ O3HAKY OpPraHisMy.

Heaki 3 reHiB KoayoOTh CTPpYKTYypu 0isKiB (reru MPHEK), irmi :x kogyors PHE

Tabnruusa 5. Puc. 124. CtpyrTypa

ITopiBHAHHA T€éHOMIB e IKMX OPraHi3MiB XpoMmocoMHu

*
KinbkicTb e ‘t y f

Xpomocomu g
.. . . 1 4 23 )
(rannoipgHunii HaGip) s Mneui
5—
i a
flapu Hykneotmais | , 5 oc | 13.108 | 3,2.10° e
y AHK %
FeHn 4288 14 000 20 000
HexkopyBanbHa AHK 12% 81 % 97 %
*Myxa i NloavHa — AMNNOIAHI OpraHiaMu. ¥/
Xpomatnga
M [TpoaHaniaymnte TBEPOKEHHS. .
. |. TeHOM eyKapioTiB MICTUTb MEHLLE MEHIB, HiXX FfEHOM Npoka- zpiﬁcscﬁyM;T;i;m“
pioTiB. _ _ ) mif wac mominy KiTuH.
1. Jnwe 3% reHomy NoauHN MICTUTL iHOPMALLIO NPO reHN. Ha miit cramii KoxHa
Y1 € NOMiXX HMX NPaBUIIbHI? XpOMAaTHa MiCTUTH

onuy mojaeryay JHE.
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i3 camocriitnumu Qpyukiiamu (pPHEK, TPHK). «BinkoBi» renu eykapioTiB MmamoTh
IeBHY CTPYKTYpPY (puc. 125). OcHOBHA YacTuHA, AKY HAa3UBAIOTh KOOYEALbHOIO,
MicTuTh iH(popMaIlito mpo cTpyKTypy Oinka (a6o PHK). Ha mouaTky rena poara-
1ITOBaHAa ITIOCIiOBHICTh HYKJIEOTUAIB, AKY HA3UBAIOTh npomomopom. Came 3 Helo
3B’ A3YIOThCA OiJIKM, AKI 3UUTYyIOTh iH(popMaIlio. 3a KOAyBaJIbHOIO YACTUHOIO PO3-
TalllOBaHa 3aBepIaJbHAa AiJITHKA I'eHa, SKY Ha3UBAIOTh MepMiHAMOpPOM.

3a QYHKIIAMY YMOBHO PO3IiIAI0TE CMPYKMYPHI TeHN, Ki BUSHAYAIOTH IIEBHY
03HAKy (HaOpuKJIad, KOAYIOTh (DePMEHT, 1110 KaTalidye MeBHY XiMiuHy peakiriio),
Ta PeryaaTOPHi, OCHOBHUM e(DeKTOM AKUX € BILJINB HA aKTUBHICTh iHIIIUX T'€HiB.

He Bech renom yTBopeHuit reHamu. MixK reHaMu iCHYIOTh IPOMIiMKKM, SIKi He
MicTaATh iHGopmaliii mpo 6ygoBy 6inkis a6o PHEK. Kpim Toro, HeKoqyBaabHi JiIaH-
KM MOXKYTh OyTU BCcepeauHi reHiB eykapioTiB — iX HasmuBaioTh inTpoHamu (§ 31).
Kinpkicts HekoayBanabpaoi JJHK cyTTeBO pisHUTHCA B pisHUX BUAiB (AuB. Taba. 5).
Hanpukaan, y sronnay Ha Hel npumnagae 6iabimre Hisk 97% MHK, maTomicTs Bimoma
pociinHa, y sKOi BOHA 3aiimMae Bcboro 3% . 3HaueHHA HeKoayBaabuol THK mosHic-
TIO He BCTAHOBJIEHO. 30KpPeMa, B Hilf MOXKYTb OyTU AiISHKM, 1110 IOJIETIIYIOTH abo
YCKJIAIHIOIOTh 3UNTYBAaHHA iH(opMaIllii 3 TMX YK iHIINX I'eHiB, TOOTO BUKOHYIOTH
peryasaTopuy Gyukiimo (§ 39).

Xpomocowu i kapioTunu. KinbkicTs i poamipu xpomocoM (BiANOBiAHO Kilb-
KicTh i moB:kuHaA MosiekyJs [ITHK) y KiIiTuHI € BUI0BOIO 03HAKOIO, IKA MOJKE CYTTEBO
BapiloBaTHu B IIPEJCTABHUKIB PiSHUX BUIB.

@ CyKyIHIiCTh XPOMOCOM, AKi MicTAThCA B AApax KJIiTWH, HA3UBAIOTh Kapio-
THIIOM.

IcuyroTh opraisamu, KJIITHHN SKUX MiCTATH BUKJIOUHO XPOMOCOMMU 3 YHiKAJIb-
HUM, BiIMiHHUM Bijg iHmnx, HabopoM reHiB. Taki KIiTHHN Ha3MBAIOTEL 2ANL0L0HU-
mu. Kaituaum inmumx opranismis (y ToMy YHMCJIi I IIOAWHYT) MalOTh IMTOABIiHUI Habip
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Puc. 125. CtpykTypa resa

TRy
AIENEREN] EEIDEEEREININLINDD
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ANATRERANANAAGTRANNAANTRNANNAN

M K K N K

Mikpodororpadisa Ta cxemaTuuHa CTPYKTypa HEPINOol XPOMOCOMU JIOAUHYU (UKCa BiAIo-
BilaioTh MiJbHOHAM IIap HYKJEOTHAiB). IlokazaHo Tpu reHu, KOKeH 3 AKUX MiCTUTH IIPO-
motop (II), kopmyBanbuy yactuny (K) i repminarop (T). CeiTai cMy:KKu BigmoBigaoTs gijsaH-
KaM, II0 MicTATh 0araTo redis, TeMHI — JiIAHKaM, AKi MaiiyKe He MiCTATh 'eHiB.

MigroTyiTe NOBIJOMAEHHS 3 TEMU: «XPOMOCOMW JIIOANHU Ta FEHU, LLO B HUX MICTATbCS>,
«[1naHyBaHHA Ta peanisaLis NnpoekTy «feHoM nioanHu». KopucTymtecs ong Lboro HaykoBOK
niTepaTypolo Ta iIHTepPHET-aKepenamu.
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xpomocoM. Ile osHauae, 1110 B KJIITHHAX MiCTATHCA IIapyd XPOMOCOM, AKi XapaxTe-
PU3YIOTHECSA OSHAKOBUM HAOOPOM I'eHiB, PO3TAIIIOBAHUX B OMHAKOBIiH IIOCIiJOBHOCTI.

Taki xpoMocoMU HA3MBAIOTHL TOMOJOTIUHNMMY, & KJIITHHA 3 IIOABIHHIM HabopoM
— dunnoidnumu. BaraTo IUIIIOIAHNX OPraHidaMiB MarTh OCOOJIUBY IIAPY XPOMOCOM,
AKa Pi3HUTHCA CTPYKTYPOIO B IPeICTaBHUKIB pidHUX crareii. Taky mapy Ha3uBamOTh
cTaTeBUMU XpoMocoMamMu. HecraTeBi xpoMocoMu Ha3UBaIOTh ayTOCOMaMM. X POMO-
COMM MOKYTb OYTH iJeHTu(iKOBaHNMU 3a JOIIOMOI'0IO CBiTJIOBOI MiKpocKorrii. Boun
pi3HATHCA 3a JOBXKWHOIO, MiCI[eM DPO3TAIllyBaHHS MEePBUHHOI MMEPeTSIKKHU (IleHTPO-
MepHu) Ta 3aKOHOMipPHOCTSAMHU UepPryBaHHA CBIiTJIMX i TeMHUX CMYKOK (puc. 126).
Opranismu 3 HecyMicHUMHU HabopaMu XPOMOCOM He3TaTHi c(popMyBaTH ILIiHE II0-
TOMCTBO, a BiITaK yUeHi PO3IIAIaI0OTh X IK IIPeJCTaBHUKIB PiSHUX BUIiB.

Ocob6auBoOCTi TeHOMY Ta XpPOMOCOMHOTO HA00OPY JIOAUHH. Posmudpy-
BaHHA 'eHOMY JIIOJUHU 0YJIO OJHUM 3 HalOiIbIITNX HAYKOBUX IIPOEKTiB, BOHO TPU-
Bau1o Oinbire Hidk 10 pokiB. ¥ pesyJbTaTi 0yJ10 BCTAaHOBJIEHO, IO BiH CKJIALAETHCS
3 3,2 mutpg map Hykaeorunis asgepuoi JHK. Jlumre 61usbko 3% miei [[HK xKoayoTs
TeHU, AKUX HaJaiuyooTh O6iabire Hidk 20 Tuc. MiToxouapianbua JJHK € cyTTeBO KO-
poritoro — ii posmip yceoro 16—17 Tuc. map HYKJIEOTHAiB, IIPOTe KOMKHA KIITHHA
MicTuTh 6araTo (KiJibKa coTeHb a00 THCAY) MiTOXOHAPiH. ¥ I1ili MOJIEKYJIi 3aITCAHO
Bchoro 37 reHiB, AKi KoxayioTh BiacHi miToxouapiansai [ITHK, a Takox 6inKu, 3a-
Jy4YeHi 10 QYHKIIIOHYBaHHS AUXaJbHOTO JaHIora (Hanpukiaag AT®-currerasy).
Kapiorun mroguam ckiaagaeTbesa 3 46 xpomocoM, AKi popmyroTs 23 mapu. 3 Hux 22
mapu € ayTocoMaMu, a 23-Ts cTaTeBa: JKiHKHM MalTh IBi X-XPOMOCOMU, HATOMICTD
y 40J10BiKiB € omHa X i ogHa Y. Y-XpoMocoMa € KOPOTIIIOIO Ta MiCTUTh MEHIIIe TeHiB,
Hixk X, a TOMYy BOHU He € romMoJioriunumu. ITopyIeHHs XpOMOCOMHOI0 Habopy, SAKe
MOJKe BUHMKATH IIiJl Yac KJIITHHHOTO MOy, YacTO IIPU3BOLUTD J0 3arubeJri KiiTu-
HU a60 popMyBaHHA XPOMOCOMHUX 3aXBOpoBaHb (§ 37).

Puc. 126. HaGip xpomocom (KapioTun) JroguHau (CBiTJI0Ba MiKPOCKOIIis)

i % . "
)i W0 100 8o e e
1 2 3 4 5 6 7 8 9 10 11 12

W0 @ 3 e mowomosi s 1
13 15 X

14 16 17 18 19 20 21 22
Mosxaa 6aunTu, 1110 KOYKHA ITapa XpoOMOCOM Ma€ CBOI 0CO0JIMBOCTi Oy0BU

M Bu3HauTe, ski 3 306paXeHnX XPOMOCOM € CTaTeEBUMU. AKy CTaTb Ma€ NIOANHA, KapioTun SKOi
306paxeHo Ha LIbOMY PUCYHKY?

1. [anTe 03HAYEHHS NOHATb FEHOM, reH, KapioTun.

2. [lopiBHANTE OpraHisauito reHOMyY NPOKaPIOTUYHOI Ta €yKapPiOTUYHOI KNITUHW.
3. OnuwiTb CTPYKTYpPY reHa.

4. LLlo TaKke CTPYKTYpPHI Ta perynsaTopHi reHn?

5. Yomy kapioTvn € 0gHNM 3 KpUTEPIiB BUOY?
6
7

. Y YoMy 0c0O6/IMBICTb FEHOMY Ta XPOMOCOMHOI0 Habopy NIOANHN.
. OGrpyHTYINTE 3HAYEHHS AOCNIOKEHD FEHOMY JIIOANHU.
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§ 30. MNepepaBaHHA reHeTUYHOT iHdOpMaLii 3
NMOKOJTIHHA B MOKOJTiHHA

| Lo Take npuHLNN KOMNIeMeHTapHOCTI?
¥ Sk BinOyBa€eTbCS MPOLIEC PO3MHOXEHHS B JIIOANHN?

w

“""*& Mu B:ke 3’AcyBasiu, AK reHeTWYHA iHMOpMallia 36epiraeTbca B KiaiTuHax. [lis
TOTO, 11100 TeHU, K1 BXOJATH 0 11 CKJIaAy, MOTJIM IePeJaTHUCI HACTYITHUM HOKOJTIHHAM

Ta 3yMOBUTH TIEBHI 03HAKHU, iCHYIOTH IIPOIIeCH ii miepefjaBaHHsd, OB’ A3aHi 3 TIOJiIOM

KiriTuH. [[y:Ke BAXKJIMBUM €TaIIOM KJIITUHHOTO ITUKJTY € IIOABOEHHSA HASIBHOI B KJIITHHI

OHE — pennaixayis (puc. 127). Bona Bin0yBaeTbes nepes KIITHHHUM IOALIOM.

Penmikamia — mporec nogBoerua [JTHK, v skomMy Ha ocHOBI ogHiel MoJe-
KYJIV YTBOPIOIOTHCA ABi 11 KOITii.

Bu mam’sitaere, 1110 BasKJIUBOIO 0co0auBicTio OymoBu moekya [[HK e Te, 1110 BoHA
CKJIaZIa€ThCA 3 ABOX JiHIMHUX JAHIIOMKKIB HyKJIeoTUAiB. CTPYKTypa KOKHOTO 3 HUX
KOMILJIEMEHTAPHO ITOBTOPIOE CTPYKTYPY iHIIIOTO — HATIPOTH afieHioBOTO (A) HYKJI€Oo-
THUAY OJHOIO JIaHITIOTa B iHmromy 3aB:kau tumiguiaosuii (T), a HarpoTu ryaHijioBoro
(T) saBsxau uruguiaosuii (I1). Ilix uac perrikarii cierniasmisoBani hepmeHTH PO3Ii-
aaTk HUTKU JHK Ta 106y10BYIOTH [0 KOKHOI 3 HUX HOBY, JOTPUMYIOUNCH ITPUH-
IMUITy KOMIIJIEMEHTAPHOCTi. ¥ pe3yabTaTi (opMyIOThCA ABi iIeHTUYHI MOJIEKYJIN, 110
OyAyTh y TIPOIIECi TOAiy mepefaHi 10 ABOX JOUiPHiX KJIiTHH.

Icuye kinbka BapiaHTIB IlepelaBaHHA TeHeTUYHOI iH(opMAaIil HACTYITHUM ITOKO-
JiHHAM. ¥ HAUIIPOCTIIIIOMY 3 HUX, IO TPUTAaMaHHWH, HATIPUKJIA, IPOKapioram, BU-
XigHa KIiTHHA JiTuTHCA npocmum nodinom Ha IBi JOUiIpHi, KOKHA 3 IKUX OTPUMYE
Komito matepuHchbKoi MmoneKyau [JJTHK (aka B mpoKapioTis ogHa). ¥ GiIbII CKIATHOMY

Puc. 127. Peninikaiis

Nignpyrounin naHuor

Po3’egHaHHs
HuTOK AHK

JAHK-nonimepasa

JlaHLUor, WO 3aniSHIOETLCS

1.2

Mpurapante Ta cxapakTepuayriTe npoLlec pennikadii. LLLo € ioro pesynstatom?
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BapiaHTi pO3MHOKEHHS OPraHi3MiB OB’ 13aHO 3 00OMiHOM MijK HUMU IeHeTUUHOIO iH-
dopmaririero. Takwuii cmocid po3MHOMKEHHA HA3UBAIOTh CMamesum, BiH 31iliICHIOETLCS
MIJIAXOM (DOPMYBaHHS CIIEI[iali30BaHNX CTATEBUX KJIITHUH.
(’*”“7' Y bGaraTbox opraHismiB, y TOMY YMCJi I y JOOUHN, (DOPMYBAHHS CTATEBUX
8 k1iTUH Bi0YBaETHCA 32 yU4ACTi 0COOIUBOTO TUILY KJIITHHHOTO HOALITY — Metio3y.
Meiio3 — THUII KJIITHHHOIO IIOAiIY, 3a SIKOT'0 BABiUi 3MEHIIYETHCS UIHCJIO
xpoMocoM (KinbKicTs Mmosekys [THK).

YHacJAiIoK Melo3y 3 AUIJIOIAHOI KJIITHHU YTBOPIOIOTHLCA TallJIOiAHI KJIITUHU
(puc. 128). Meiio3 Mae HU3KY BiMiHHOCTEIi BiJl iHIIIOTO TUITY KJIiTHHHOTO IOy —
mimog3y. Y pe3yJsbTaTi MiTO3y yTBOPIOIOTHCA [Bi KJIITHHU, 110 MAIOTh iJeHTUUYHUN
marepuHcbKilt Ha6ip JJHK (a BigTak — i reHis). 3a Mmeiio3y K (GopMyOTHCA ramIoigHi
KJITUHU, a OT:Ke CTaTeBi KJIITHMHU MAaIOTh JIUIIIE MOJIOBUHY IeHeTHYHOI iH(opMmaIlrii,
mo Oysna B 6aTbKiBChbKOIO opranismy. Kpim Toro, yHacrinok kpocunzoeepy — obmi-
HY TOMOJIOTIUHUMMU TiJIAHKAMU MijK TapHUMU XPOMOCOMaMH’ — CTATEBi KJIITUHU MO-
JKYTb MicTuTHU Taki KoM0OiHaIlii BapiaHTiB rediB, AKuxX He 0yJI0 B 0aThKiB.

IIporiecu, oB’sA3aHi 3 POBMHOMKEHHAM, MU PO3IVISHEMO JeTaJIbHiIlle B HACTYIHiHA
TeMi, a 3apas BiJ3HAUMMO T'OJIOBHI (paKTH, II[0 CTOCYIOTHCS OiJIBIIIOCTI MUILIOITHIX
opraHisMmiB (y TOMY YMCJIi I JIIOAWHM):

*  PO3MHOKEHHS BimOyBaeThCA 3a yUacCTi cTaTeBUX KJIiTHH (abo ramer), AKi Ma-
OTh ONMHAPHUI, ramaoiguuii Habip xpomocom (IHK, a oT:ke i1 reHiB);

*  PO3BUTOK OPraHisMy HACTYIIHOTO IOKOJIiHHSA IIOUYMHAETHCA 3i 3JIUTTA ABOX
raMer (3aIlIifHEHHA), YHACTIiLLOK YOT0 BiTHOBIIOETHCA AUILJIOITHICTD KJIITUH;

+  OpraHisM HACTYIIHOI'O IOKOJIIHHS Ma€ JBa Ha0OpU I'eHiB, KOMKEH 3 IKUX II0-
XOIUTH Biff OMHOTO 3 0aThKiBChKMX OPraHisMiB;

+  KpiM ommcaHUX BHUIIE I'eHiB, 1110 30epiraancs B sApi, 3 IOKOJIIHHS B IIOKOJIiH-
Hs IIePeXOqUTh HeBeJUKa KiJbKiCcTh reHiB MiTOXOHIPiM i XJIopoIiacTiB (Y POCIUH).

Puc. 128. Cxema niepeaBaHHA SIePHOI reHeTUYHOI iHpopMAaIlii 3 HOKOJIHHSA 10 MOKOJJIiHHSA

6\AA»\/\A
s @ >
Qaa rwer - @

3uaxu Mapca (3) Ta Benepu (?) mosuauaioTh 6aTbKiBCLKUI i MaTepUHCHLKU opradizmu. JIi-
Tepu MO3HAYAIOTH IIeBHI TeHu.

HoBwuin opraHiam

[MOSAICHITb, YHOMY OpraHiaMu MatoTb NO ABi KOMii LbOro reHa.

1. [aiiTe 03HAYEHHS NOHATL periiikalis, Menos.

2. TosicHITb 6iosIoriYHEe 3HAYEHHS ranioigHOro Habopy XPOMOCOM CTaTEBUX KITITUH.

3. Ak GOPMYETLCHA rEHOTUMN HACTYMHOIO MOKOJIHHA?

4. Yomy O0HipHI OpraHiaMm Mae reHu, Wo nputamMaHHi 060m 6aTbkiBCbKMM OpraHiamam?
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§ 31. Peanisauis cnagkosoi iHdopmauii:
TpaHCcKpmnuia Ta npouecuHr PHK
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} Ski npouecu 3abea3nedyrTs peasilaLlito crnaakoBoi iHpopmaLii?
‘ Ski icHytoTb BigmiHHOCTI B 6ya0Bi PHK ta JHK?

M

‘4 Sy 30epesKeHHs Ta Iepeaayva HACTYIIHMM IIOKOJIHHSM CIIaIKOBOI iH(popMailrii €
BaXKJIMBUMU IIPOITeCaMu, aje AJis1 (hopMyBaHHsA 03HAK OPraHisMy IoTpioHo, 1100 114
iHgopmMmarrisa 6yJsia BUKOPHCTaHa, peajisoBaHa B IIPaBUJILHI CIIOCi0. Y TBOPEHHSA Ha
OCHOBI TreHeTUUHOI iH(opMaIrii pyHKITioHaTBHUX IPOAYKTIB (6i1KiB a60 PHK) Ha-
3UBAIOTH excnpeciero rena. Ileil mporiec CKRIIaZaeThCA 3 HUSKY ITOCiJOBHUX €TaIliB
(puc. 129), nepmium 3 AKUX € 3unuTyBaHHA iH(opMmarrii 3 ITHK abo mpanckpunuis.

Tpauckpunuia — cuare3 mojekyau PHK 3 BuKopucTanHAM MOJIEKYJIN

OHK ax marpuiri.

Eranmu Tpanckpuniiii. B eykapioTHUHMX KJITHHAX TPAHCKPUIIIiA BinbOysa-
e€ThcA B Anpi, me 36epiraervbca I[ITHK, i sabesmeuyerbesa epmenTamu. OCHOBHUM
depmenTom TpaHckpuniii € PHK-monimepasa, ska «IIpaimioe» Ha Bcix ii eramax
(puc.130), mepium 3 AKUX € 3B A3yBaHHA 3 mpoMoTopoM reHa. [aa msoro PHK-
moJiiMmepasa Mae OyTHU 3’€JHAHOIO 3 OMHUM a00 KiJlbKOMAa iHIITUMU BaKJIUBUMU 0iJI-
KaMUu — mpanckpunyitthHumu ¢gaxmopamu. BoHu BUSHAUAIOTh, 3 AKUM caMe TeHOM
3B’sA3yBATUMEThCA 3a3HAUEHN (DEPMEHT, a OTKe, BIUINBAIOTh HA aKTUBHICTh I'eHiB,
IIT0 Ma€ BasKJIMBe 3HAUEHHS JJIA PEryJAllil poCTy Ta pO3BUTKY oprauismy. ['eHu, axi
KOAYIOTh TPDAHCKPUNIiliHiI (haKTOPHU, € PeryJaaTOpHUMHU. HacTyITHUM eTaroM € CUH-
Te3 moaerkyau PHK (puc. 130). PHK-nosimepasa pos’ennye aBi autku JJHK i py-
Xa€eThCs B3JOBIK JinIlie onHiel 3 Hux. Bowa posmnisuae nykaeorunu [[HK i BKItouae

Puc. 129. TIponiecu peanizamnii  Pyc. 130. MexanisM TpaHCKPHUIIIii
reHeTuuYHOI iHMopmaii

IDI H K OHK PHK-nonimepasa

P L
@ depmeHT
(TR TTRRT 1]

PHK B e

3’enHaHHsA Pos’enHaHHs

EiﬂOK HuTOK [AHK HuTOK JHK

% 1 — TpaHCKpHUOIid,

2 — TpaHCHIAIid,
03 H a Ka 3 — PYHKIIiIOHYyBaHHSA

OinKiB.

d

@ MosicHITb, YoMy cnaakoBa iHGOpPMaLList HaYacTile CTOCYETbCS OyA0BM Monekynu Binka.
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B mosexkyany PHK kommiemenTaphi no aux PHEK-aykaeotrunu (puc. 131).

ITeit mporec TpuBae, moku PHK-mosimepasa He mocsArHe TepMiHaTopa reHa.
Toni cunTes 3aBepinyerbesa: PHEK-moniMepasa BuUBiIbHSAE CUHTE30BaHY MOJEKYJIY
PHEK ra Big’emuyerbea Big [[THK.

Tunu PHEK. 8a pyHKIiAMU po3pi3HAIOTH KinbKa Tumis mosekya PHE. Pu6o-
comui PHK (pPHK) BxonaTh 10 ckaagy pubocoM i 3a0e31meuyioTh iIXHE PYHKIIIOHY-
Ba"HA. Tpancnopmni PHE (TPHE) npuenuyiors aMiHOKUCIOTH # TPAHCIIOPTYIOTH
ix mo micrsa cuHTe3y 6inka. Mampuuni, abo ingpopmayiiuni, PHE (MPHE, iPHK)
MicTATh iH(pOpPMAaIlilo IPO aMiHOKMCJIOTHY CTPYKTYPY O0inKiB. BoHMN cayrymoTs Ma-
TPpHUIleio OJis1 6iocuuTesy 0inka. Icuyrors i immri runu PHE. Vi Bonu 6epyTh yyacTsb
y 6iocuHTesi 6iska abo ioro peryasaiii. [lepeBaskHa 6iabImicTs reuiB aaepuoi JTHK
KOJIY€ ITOCTiJOBHICTh aMiHOKHCJIOT Y MOJiMeNTUAHOMY JaHI[1031 («0iIKOBi reHm» ).

Jozpisaraa PHK. Yreopeni B nporeci Tpanckpunmii mosexyau PHEK e ne
MOXKYTh BUKOHYBATHU CBOIX (DYHKILiIH. B eyKapioTiB BOHI 3a3HAIOTh IIeBHUX 3MiH,
SIK1 HaBMBAIOThCA npoyecuHzom. BarkauBuMm iioro eranom € cnaaticune (Bijg anrJ.
splice — spomryBatu, 3’eqHyBaTH). BiJbIIiCcTh TeHIB eyKapioTiB MiCTHUTH HEKOIY-
BaJIbHI OIIAHKH, 10 «BUPi3al0OThCA» IIiJl yac 3a3HaueHOro mmpoiiecy. Taki miaauxku
Ha3WBaIOTh IHMPOHAMU, A& Ti, 110 3anuIramTbca B Moaekyni PHK, — ek3onamu.
OT:xe, CIJIAfiICUHT — IIe IIPOIleC «BUPi3aHHsA» iHTPOHIB i «3IIIMBAHHSA» €K30HiB. 3p0-
3yMLiJI0, 1110 iH(popMaILifo IPo CTPYKTYPY OiIKiB MicTATE Juille ek30HU. Ha iHTpoHN
mooxe npunazgatu Big 0 1o 99 % moB:KuHMN reHa. ¥ 6araTboX reHiB eK30HH, 1110 3aJIM-
IIAI0ThCA, MOYKYTh 3IIIMBATHUCS B Pi3HMii cr1oci6. K HACIiTOK 3 OMHOT0 reHa MOMKYTh
yTBopioBatucs pisai MPHEK, 3a axumu O0yayTh cuHTe30BaHi pisHi 0iaku (puc. 132).
VBarkawTh, II0 caMe Iie € IPUYNHOI0 OmrcaHol Mo3aiuHol (eK30HHO-iHTPOHHOT)
CTPYKTYypHU reHiB. 3piai mosexyau PHK excrmopTyoThCs 3 Aapa B IIUTOILIAZMY, A€
OYMHAIOTh BUKOHYBATH CBOI (PYyHKITii.

Puc. 131. IIpunnun Kommiaementapaocti Puc. 132. [lospiBanusa mosneryiau PHK. Conaii-
oifg yac TpaHCKpUOIii CHUHT

OHK  Ex30H 1 Ek30H 2 Ek30H 3

(N ERLiEERE 0 %00 W) W W A VAV W W W W W W W W W AWV WAV W W
FrTAUTUAATITATTUT 3
UUYrATrvyy A'—LU.YLI, Mpe-mPHK 4 2 3
hEg NN NSNS AN NSNS
—= MPHKA ¥ MPHKE &
1 2 3 1 3
'""'m”""l“'m"l i PANANANANANNS SNAAANAAN
l’("ll iag D oﬂ"‘ Binok A Binok b
ﬂ [TREHITTITIT 11 111 ﬂ 3eJIeHIM KOJIbOPOM IIO3Ha4YeHO iHTpOHI/I, JKOB-

TUM — €K30HU. 3 OJHOTO T'eHa MOYKYTh YTBOPHU-
3MOJENIONTE NOCIOBHICTb Tucs 0iKu pisHol OymoBu: nBa ek3onu B MPHK,

E' 3 . . 0 IX Koaye, € COiIbHUMU, OGUH — BiAMiHHMI.
—=_V HykneoTtuais y monekyni MPHK, ska m AYE, ) o A

CUHTE3YETLCA Ha TakoMy (pparmMeHTi » . BusHaute, aki ek30HW € crinbHUMK abo BiA-
monekynu AHK: AATTLIFLUATL. == MiHH1MK B MPHK 6inkiB Ai B.

1. [ante 03HAYEHHS NOHATb TPAHCKPUILIS, TPAHCKPUNLUIVIHI dakTopu, NpPOLECUHT,
CrIaviCUHT.

2. Cxapaktepusynte Tmnmn PHK.

3. Onuwitb 6yO0BYy reHa eykapioTUYHOI KNiTUHK.

4. T10ACHITb MEXaHI3M TPaHCKPUMLLi.

5. NigroTtyinTe NoBioOMIEHHS 3 TeMu «AKi 0COBMBOCTI OyO0BU reHiB eykapioTU4HOI
KNTUHN?», BUKOPUCTOBYIOUN IHTEPHET-AXKEpena.
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§ 32. Peanisayis cnagkosoi iHdopmalii:
CUHTE3 6iNKiB i POpMYyBaHHA 03HaK
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Ski ocobmBOCTI 6yn0Bu BINIKIB | HYKNEiHOBMX KUCIOT 5K 6ionoimepis.

Mouxnexkyau PHK, cunTesoBani na maTpuili [[HK, MoK yTh BUKOHYBaTH CaMOCTii-
Hi pyukuii (TPHE, pPHK), aie 6iabIIicTs i3 HUX cJIyTrye ITepeHOCHUKOM iH(opMaIlrii
mpo cTpyKTypy 0inkiB (MPHEK). MoHOMepaMu HYKJIeIHOBUX KUCJIOT € HYKJIEOTUIN,
a 0iKM cKJamaroThesa 3 amiHokucaor. OT:Ke, iHQopMaIlia Ipo aMiHOKUCIOTHY II0-
CJimOBHiCTB 0iJIKiB, TOOTO IXHIO IEPBUHHY CTPYKTYPY, 3aK00BaHA B TIOCJIi JOBHOCTI
HykJeoTuaiB mosiekya MPHK. BigTak cunTes 6iIKOBOI MOJIEKYJIN Ma€ BimOyBaTu-
Cs 3a IIPaBUJIOM IIEPETBOPEHHSA «HYKJEOTUIHOI» iH(opMaIlili Ha «aMiHOKUCJIOTHY » .
TakuM IpaBUJIOM € 2eHemMuUu4wHUL K00 — cCucTeMa 3aluCy IOCJiJOBHOCTI aMiHOKMC-
JIOTHUX B3AJUIIKIB OIITKOBUX MOJIEKYJ 34 JTOIOMOTOIO ITOCTiOBHOCTI HYKJIEOTUIIiB
mostekyst PHEK. Ilia rerernuroro koxy (puc. 133) xapaKTepHi IIeBHI BJIaCTUBOCTI.

1. Indpopmania 3 PHK 3untyersca mopuigmMu 3 Tpbox HykKJeoTHaiB. ITocaigos-
HICTBb i3 TPHOX HYKJIEOTH/iB HAa3MBAIOTh TPUILJIETOM a00 KOJOHOM. SIKIITO yABUTH
HYKJeoTuau AK Jitepu (ix € worupu — A, ¥, I', I1), To Tpumiaeru — 11e cjoBa, II0
CKJamaoThcsa 3 mux Jitep. Tpumniaeru koayoTb 20 aMiHOKHCIIOT i Tpu clelliaabHi
CTOII-TIOCJIiTOBHOCTI, IIT0 03HAYAIOTh 3aKiHUEeHHs KOJOBAaHOTO OijKa.

2. Indopmania 3untyerbesa O0esmepepBHo. KoikeH HACTYIHUIN TPUILJIET II0-
YMHAETHCA Bifpasy 3a momepenHim (puc. 134). Tpuniaeru He mepeKpPUBAOTHCA I
He HaKJaJaloTbhcA OOWH Ha ogHOTO. ¢HomeH HYKJeoTu He MOKe BOogHoYac OyTu
CKJIaIOBOIO IBOX TPUILJIETiB.

Puc. 133. Tabuuniisg reHeTUYHOTO KOIY

P Crapt
Cron VYV Tabauii HaBeIeHO TPUILIETH
PHK. BusHaueHHS IEBHOTO
TPHUILIETY CJiJl pOSIIOYMHATHU BiJ
IIeHTpa Ta0JINIli, TO3HAUEeHOTO
nugporo 1. ITepminii HyKJI€OTH
TpUILJIETa BUOMPAEMO 3
BHYTPIIIIHBOTO KOJIa, APYTUit
/. ) — i3 gpyroro KoJja, TpeTiit — i3
Ban A/ (, N — - TPeThoro KoJa. Y 4eTBepTOMY
L ‘ ‘ ~"~"  KOJIi BKa3aHO CKOPOYEHY Ha3BYy

‘ 1 KOJIOBaHUX aMiHOKMCJIOT, CTAPT-
Apr (Al a60 CTOII-KOLOH.

<. Bu3HayTe amiHoKucnioTu, SKi
===\ konoytoTb Tpunnetn LLL, IUA,
YLLY.
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3. 'eneTnuHuii KOa € OTHO3HAYHUM. KoKeH TpUILIeT BigImoBimae Jmiie omgHiit
aMmiHokwucsorTi (abo € cron-Kogonom). Toil caMuii TPUILIET Y KJIITHHI He MOXKe KOy -
BaTH JBi pisHi aminokucsoTu (puc. 133).

4. 'eHeTHYHU KO € HAAIUIMKOBUM. [cHYI0Th yoTupu tTunu PHK-uyKkaeoTunin
(A, ¥V, T, I1), a Tpumier € KOMOiHAIIi€I0 3 TPHOX HYKJEOTUIIB. BigmoBigmno, Moxke
O0yTH BChoro 4 x 4 x 4 = 64 pisHuX MOCJIiOBHOCTEMN i3 TPHOX 3a3HaueHUX JiTep. OTiKe,
y TaKui CIIOCci0 MOJKHA 3aKOAyBaTH He OinbIie Hixk 64 ogunHwuili indopmarii. IIpore
o cKJany OinkiB BxomATh Juie 20 pisHMX aMiHOKHCIIOT i 3 cTom-Komouu. «Bes-
3MiCTOBHUX» TPUILJIETIB He iCHY€E, a TOMY AeAKi aMiHOKMCJIOTH 3aKOJOBAHO 0iJib-
e Hi’K OgHUM KomoHoM. MorkHa IlepecBimunTHCcA, 0 aMiHOKHCJIOTa TPUITO(AH
KOIYETHCSA JIUIIIEe OMHUM TPUILIETOM, HATOMICTh apriHiH — ak mrictbMa (puc. 133).
HapnuimkoBicTs Hamae KoAy IMeBHOI CTIKOCTI 0 3MiH, TOOTO MyTalliii. ¥ gedKuxX
BUIIQJKaX 3aMiHa OJHOTO HYKJEOTHUY Ha iHINUI He IIPU3BeJie 10 3MiHM aMiHOKMC-
JIOTH, a OTIKe, 1 CTPYKTYPU CUHTE30BaHOro 6isiKa (cnpobyiime 3a 00nomozomn cxemu
2eHemu1H020 K00y 3HAlMU 6aPIAHMU MAKUX 3AMIH).

5. 'emeTnuHMil KO € YHiBepcaJdbHUM. BiqmoBigHicTh mocifoBHOCTEH TPUILIE-
TiB Ta aMiHOKMCJIOT € OAHAKOBOIO B YCiX KJITUHAX yCiX OpraHisdMiB i HaBiTh HEKJIi-
TUHHUX GopM KUTT (BipyciB). Ile npaBuio Mae KiJlbKa BUHATKIB: A0 3MiHeHU
TeHeTUYHUU KOJ IPAaIlloe B MiTOXOHIPiAX, XJOPOIJAcTaxX, Y JeAKUX HAWIIPOCTi-
mux i 6axkTepiii. Tum He MeHIle, 3arajoM I'eHEeTUUYHUNI KO € YHiBepCcaJIbHIM IIpa-
BUJIOM KOJYBaHHS CTPYKTYPHU 0iJIKiB OiIbIIicTIO reHiB.

YrBOopenusa 0iJKiB Ha ocHOBI iH(popmMmairii, 10 30epiraeTbcsa B MOJIEKYJIaX HY-
KJIEITHOBUX KUCJIOT, € OJHUM i3 KJIIOUOBUX IIPOILECiB, BJaCTUBUX KUBUM CUCTEMAaM
(puc. 134). PisHOoOMaHITHiCTh IPOCTOPOBUX CTPYKTYP, AKUX MOXKYTh HaOyBaTu 06iJI-
KOBi MOJIEKYJIU, 3YyMOBJIIOE BUKOHAHHS HUMU HaWpidsHOMaHITHIMUX QYHKIINA, 1110
BUABJAETHCA IK O3HAKU OPraHisMiB.

Puc. 134. Ilpunnun GyHKIIIOHYBaHHS FreHETUYHOT'0 KOIY

TAUUUATATUALUALT
AHK ATTTTTATULITI'TCA

%

MPHK AVITTYAYUT'YI'VT'A,

-NH, C

Binoxk MMiupH BaniH

MeTioHiH I3onenuyH Cron

-COOH

1 — TpaHCKPUIMIis, 2 — TPAHCJIAIid.

TTocaigoBHicTh MaTpuuHOTO JaHIora JJHK mokaszano KOpuyHEeBUM KOJIBOPOM, KOMILJIEMEH-
TapHU HOMY JIaHIIOT — cipuM, mocaigoBHicTs BixmoBiguol MPHK — uepBouum. ITokasaHo
BiIIOBiAHICTHh KOKHOTO TPHUILIETA KOAOBAHII aMiHOKMCJIOTI.
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at
‘% @ CuHTe3 IoJIinenITHAHOrO JaHIIoTa 3a yuacTi pubocom Ha matpuii MPHE

Ha3UBaIOTh MPAHCAAYLEID.

Bona 37ifiCHIOETHCS 3a yUYacTIO pubocom — opraHes, IPUTAMAHHUX YCiM KJIiTH-
HaMm. Kpim pubocom ra MPHEK, muisa tpancasanii morpiona eneprisa (AT®) ta amizo-
KucJyoTu, 3B’ A3aHi 3 TPHK. Mosekysna TPHK mae cieniugiuny 6ymoBy (puc. 135). o
OJHOTrO ii KiHIIS IpHUEIHYEThC 3aauIoK aMminokucaoTu. Takoxx TPHE mictuts Tpu
0CO0JIMBI HYKJIEOTUIY, KOMILJIEMEHTAPHI 10 TPUILIeTa, AKUHA KOAY€E TPAHCIIOPTOBAHY
aminokucJsiory. 1[0 mocrizoBHiCT, HasuBawTh anmukodonom. Mosnekyau TPHE,
110 MAIOTh MEBHUI aHTUKO/IOH, 3B’ A3YIOTh JIUIIE TY aMiHOKUCJIOTY, AKA KOAYETHCS
BigmoBiguuM KomoHoM. Moisekyay TPHE, cmosyueHy i3 3aJMIIIKOM aMiHOKMCJIIO-
TH, HA3UBAIOTh AKMUB068AHOI0. Y OiocHHTe3i 0iTKa BUOKPEMJIIOIOTE KiJIbKa eTalliB.
Ha nmouaTtky cunTesy pubocoma 38’sa3ye MPHEK i1 mocTymoBo mmpocysae ii Kpishb cebe,
HiOu ckanyroun (puc. 136). Take «cKaHyBaHHA» TPUBAE, JOKU He 3HANIETHCA KOJOH
AYVT. Binm HasuBaeThCA CTAPTOBUM KOJOHOM, 3 HHOI'O PO3IIOUMHAETLCS CHTE3 Oy Ib-
axoro O0inka. IIloiiHo pubocoma 3HalLIa HabamKunil Konon AVYI', BoHa 3B’a3ye
TPHK 3 metioninom (ta antTukomornoMm YAII). ITicas mporo pmbocoMa IIPOIOBIKYE
npocyBatu HUTKY MPHK Kpisb cebe. YIPOIOBK TaKOr0 IPOCYBaHHS BiOyBaeThCs
posmidHaBaHHSA KOJOHiIB, 3B’s3yBanHa moJsieKys TPHK iz BigmoBimHmMmM aHTUKO-
noHaMu Ta (pOPMYyBaHHA MENTUAHUX 3B’A3KiB MisK amiHokucaoramu. Ileii cuuTes
3aBepIIyeThCA, KOJIU pubocoMa Aifife 10 OJHOTO 3i CTOI-KOAOHIB. Y pe3yabTaTi po-
00T OMMCAHOTO MeXaHi3My YTBOPIOETHCA MOJIINENTUAHUNA JaHIIOT, IIOCIiJOBHICTE
aMiHOKMCJIOT SKOT0 BU3HAUeHAa CTPYKTyporo mosiekyau MmPHEK BigmoBigHO 10 reHe-
TUYHOTO Koxy. Takuii mosinentuy e He € GyHKIioOHAJIbHNM OikoM. Bin Mae Ha-
OyTu xapaKTepHOI JJIs HbOT'O TPUBUMIiPHOI (BTOPUHHOI, TDETUHHOI, YeTBEPTUHHOI)
CTPYKTYPH, a TaKOK 3a3HATU MEBHUX XiMiuHUX Monudikariii, mo 31iliCHIOIOTHCA
3a y4acTi cueriayiisoBaHUX (pepMeHTiB 31e0iabIIIOoT0 B KOMILIEKCi ['obmoKi.
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Puc. 135. Bynoa monekysnu TPHK ~ Puc. 136. Tpaucasiisa

Micue 4{

npuneagHaHHA »

EE»

a PuGocoma

aMiHOKMCNOTH = 4 i
\ / U.\\Ll v vy
| U UV Y Axrugosari TPHK 3
«[MopoxHi» | Mi
| 2~ amiHokucnotamu
TPHK | ‘

T

Mpuraganmte Ta MNOACHITB MexaHi3M npouecy
TpaHcasaLii.

" AnTMKOOOH

2 . BusHaute, aKky amiHOKMCOTY
TpaHcnopTye Mmonekyna TPHK i3
aHTukogoHom YLII.




\% I'enn Ta o3Haku. CyKyIHICTL IeHiB IEBHOTO OPraHi3My HAa3UBAIOThL 2€HO-
munom, a CyKyIHICTb O3HAK OpTraHidaMy — ¢henomunom (TepMiH ¢peH ITO3HAUAE
ONVHUYHUN BapiaHT IeBHOI o3HaKu). Bu 3HaeTe, 1110 TeHU MOYKYTh OYTH CTPYK-
TypHUMH a60 peryiaaTopHuMu. CTPYKTYpPHI reHM BU3HAYAIOTH IME€BHI OMMHUYHI
O3HAKU (HAIIPUKJIA KOJip KBiTOK, MOBKUHY KPUJI KOMaX, I'PYIy KPOBi JIOAUHUA
TOI0). ¥ HAWIPOCTIIIIOMY BUNIAAKY OAUH I'eH BU3HaAUa€e OgHY 03HaKY (puc. 137).
PerynaTopHi reHr BILIMBAIOTh HA AaKTUBHICTH 1HIIINX PETYJIATOPHUX a00 CTPYK-
TYPHUX TeHiB. 3p03yMiJio, IIT0 BOHU TaKOK 3YMOBJIIOIOTH IIEBHI O3HAKU, ajie iX-
Hili BUAB 3a3BUuaii € ckaaguimum. O3HaKy OyBaroTh KicHI i KinbKicHi. AkicHi
O3HaKM’ MalOTh BapiaHTH, AKi YiTKO BiAPi3HAIOTHCA OJMH Bil OMHOTO: HATIPUKJIA,
pyZze abo He pye BoJIoccs, Y0OJIOBiUa/sKiHOUa CTaTi, PidHi rpynu KPOBi B JIIOJUHU.
Kinvkicri 03HaKU BUABJISIOTHCS B IIIPOKOMY Jiamla3oHi 6e3 4iTKMUX MeXK MiK pis-
HUMU BapianTamu. [lo HUX HajgeXaThb 3picT, Bara, KOJIip MIKipH B JIIOAWHU TOIIO.
I'enu Ta ajeri. Micie posTanlyBaHHA IeBHOIO F'eHA B XPOMOCOMI HA3UBAIOTh
A0Kycom. Y JUILJIIOINHUX OPTaHi3MiB IIapHi, TOMOJOTriUHI XPOMOCOMU MiCTATH Of-
HaAKOBUU HaOip reHiB, JOKYyCU SIKMUX PO3TAIIOBaHiI B OMHAKOBUX IIOCJIiJOBHOCTSX.
OTiKe, KOXKHUI TaAKUU OPraHi3M Mae€ JIBi KOIIil KOXKHOTO0 reHa (OKpiM TuX, II10 PO3-
TAIlIOBaHi B cTaTeBUX xpomocomax). HykjgeoTuaHi mocaimoBHOCTI KOmi# reHis,
poOBTAIlIOBAHUX B OJHAKOBOMY JIOKYCi TOMOJIOTiUHMX XPOMOCOM, MOYKYTb AEIIO
pisauTucd. Taki BapiaHTU reHiB Ha3MBaOTh aneanamu. PidHi ajesi 3yMOBJIIOIOTH
PO3BUTOK Pi3HUX BapiaHTiB ofHiel 03HAKM — HAIPUKJIAL CUHIN um Giauii KoJip
meaiocToK KBiTKU (puc. 138). AxumM Ke Oyme peHOTUN OpPraHiamMy, 110 Ma€ 1Ba Pis-
Hi aseni? ¥V 6iJbIIOCTi BUIAAKIB BUABIATIMETLCS JIUIIIE OOUH 3 TBOX MOYKJINBUX
BapiaHTiB o3Haku. Takuii BapiaHT Ha3UBAIOTh 00 MIHAHMHUM, a iIHIITNI, IIPUTHI-
yeHU#l — peyecusnum. IcHyIoTH i GinbI ckJIanHI BapiaHTV B3aeMOAil alelbHUX
TeHiB, AKi Mu posrysHemo misHimre (§ 34)

Puc. 137. IIpuanun (opMyBaHHA KOIbO- Puc. 138. AnenbHi BapianTy reHa, SKui BU3Ha-
PY KBiTKM B POCIMHUI 4ae KOJIp KBiTKU

fen YDODC
OH OH OH
OH OH OH
Ho. 0. O Ho. 0. O Ho. 0 O
& - & - o™
oH o oH o oH oH ZSon
Ho. o O o Ho. o ‘ on OH O OH O OH
depmeHT L, [> L,

o o

O3Haka

T'en xonye depment, 1o karamnisye nepe- HominanTHuii anenb (A) Komye depMeHT, IO
TBOpeHHs 6e306apBHOI peuoBMHU (JIiBOPYY) IIepeTBOpPIOE 0e30apBHY CIOJIYKY Ha CHUHIO; pe-
Ha 3abapBiieHy (IIpaBOpyY), HAABHICTH IleCUBHUI ajesib (a) Komye Hepobouuii (pepMeHT,
AKOI Yy BaKyOJIAX BU3HAYA€E KOJIp Iesioc- 6Ge3bapBHA CIIOJIYKAa He HaOyBae 3MiH, IEeJTIOCTKYI
TOK. He MaloTh KOJIbODY.

1. [ainTte 03HAYEHHS NOHATb TPAHC/IsILis, FreHOTUI, GeHOoTwI, aesii.
2. Lllo Take reHeTnyHui Kkoa?

3. ToSACHITL BNACTUBOCTI FEHETUYHOIO KOAY.

4. TOSACHITb MEXaHi3M TpaHCNsALLII.

5. 9k reHeTnyHa iHpopmMaLisa 3yMOBNOE POPMYyBaAHHA O3HAK?
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§ 33. M6puaonoriyHui meToA,
3aKOHOMIpHOCTI, BigKpuUTi MeHaenem

== LlO Take reHu i xpomocommu?
. |} Slk BOHM 3abe3rneyyioTb nepeaaBaHHs CraakoBoi iHpopMaLlii 3 MOKOJIIHHS B r10-
KOJTIHHS?

Sk BU 3HaeTe, mepIIi HAYKOBI BiOMOCTI IPO 3aKOHOMIPHOCTI ycnagKyBaHHA
o3HakK O0ysao orpumano I'peropom Meupgenem. Ilisuimnie 6yso BUsSBIIEHO, 1[0 BOHHU
€ CIIPaBeIJIMBUMMU a’K HisIK He JJIA BCiX 03HAK (MU PO3TJIAHEMO Ile B HACTYITHUX
naparpadax). Tum He MeHIIIe, Ii 3aKOHOMipPHOCTI, BifoMi K 3akoHU MeHensd, €
IysKe BaJKJIMBUMU — 3a HUMH yCIIaJKOBYETHCS BeJIMKa KiJIbKiCTh O3BHAK, Y TOMY
YUCJi ¥ IPUTAMAHHUX JIOJUHI.

("f“** Cxevu cxpenryBaHHs. J[1s BU3HAYEHHS OCOGJIMBOCTEH yCIaAKyBAHHS
8% 03HAK MOKYTh IIPOBOAUTHCS eKCIepUMeHTaIbHi cxpenryBanaa (puc. 139). Op-
raHisMu, SiKi MaloTh IeBHUI BapiaHT AOCIiAKyBaHOI 03HAKY i YUi IOTOMKHU BU-
SIBJISIIOTH ITIO K O3HAKY 3 IIOKOJIIHHA B IIOKOJIIHHSA, HA3UBAIOTh YU CMOI0 LiHIE0.
Cxpelyoun 0COOMHMU, III0 HAJIEKATh 00 Pi3HUX JiHil, JOCTIZHUKY Ta JOCTIiTHU-

11i OTPUMYIOTE 2i6pudu. I1ix uac moZaNbIIOro CXPeIyBaHHsa riopuaiB MiskK co600
OTPUMYIOTH Iibpusnyu dpyz020 nokoninna. Bu nam’araete, 1110 AUNIOIAHI opra-
Hi3MU1 MalOTh I10 JBa ajiesIi KOXKHOT0 reHa (OKpiM THUX, JOKYCU IKUX PO3TAIIIOBa-

Hi B cTaT€BUX XPOMOCOMAaX — IX MU PO3TJIAHEMO OKpeMo). SIKIIo o0uaBa ajeli €
OMHAKOBUMM, OPTaHi3M Ha3MBAETHCA 20M03uzomHuum (Biz rpeir. é,ué( — OJTHAKO-
BUIi), KOJIM 'K BOHH Pi3Hi — reTepo3suroTHuM (Bij rpem. £Tepog — pisuuit). 3amenx-

HO BiJ TOTO, AKi caMe aJiejli € B TOMO3BUTOTHUX OPraHi3MiB, BOHU MOKYTb OyTH

P

Puc. 139. TeHeTUYHUI 3aIIUC CXEMU CXPEITyBaHHA
P — OGaTbKiBChKe TOKOJIIHHA
(auru. parents)

6\ AA x 52 aa
G — rameru (gametes)
. A F1 — ri6puam mepmoro MOKOJIHHS
G . a (filial generation)

Fi: Aa

_, » BusHaute, sKi 3 HaBe[leHMX OPraHi3miB € roMO3UroTHUMU, a SAKi reTepo3nroTHUMU. HAKi
—=1 03HaKM (JOMIHAHTHY Y/ PELECUBHY) BUSBAIOTL OPraHiamMy GaTbKiBCbKOro MOKOJIHHA Ta
riopuon?
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IOMiHAaHTHO a00 PerecuBHO I'OMO3UTOTHUMM, BUABJAIOUN BiAIIOBiAHI O3HAKH.
TeTreposuroTu BUABJAAIOTL JOMiHAHTHI o3HaKu. IIix yac sammcy reHOoTUIIB pisHi
TeHH 3a3BUYal IT03HAYAIOTh PIBHUMM JIATUHCHKUMU JIiTepaMu: JOMiHAHTHI aje-

JIi BRIMKUMU, periecuBHI — Mmaaumu (puc. 139 ). [HKoI BUKOPUCTOBYIOTH I PIITi

gitepu andasity (ABCD...), iHKoau — JiTepu cJiB, OB’ I3aHUX 3 O3HAKAMMU.

Hanpuknazn, opraniam, reTepo3uroTHUi 3a JBOMAa reHaMU, MaTHMe T€HOTHUI
AaBb. Bin maTuMme fomMiHaHTHI 03HaKU, 3yMoBJeH]I reHamu A i B. Yuenux B raiuy-
3i reHeTHKU MOJKe I[IKaBUTU OAWH I'eH abo KijgbKa pisHUX. Y IEPIIOMY BUIALKY
CXpeIllyBaHHSA HA3MBAIOTh MOHO02i0pudnum. SIKITO BUBUAIOTH [Ba T'eHU BOJHOYAC,
TO TaKe CXPeIyBaHHA Ha3UBATUMYTh Ou2iOpudnum, KibKa — noniziopudnum.

Ilepmmuit 3axon Mengens. OgauM 3 BHUIIB, IO CAYTyBaB JOCHIIHUKY
00’€eKTOM /ISl eKCIIePUMEeHTiB, 0yB I"'opox mociBHuUii. I{s pocauHa mae 6araTo 3pyd-
HUX AJIA aHaJi3y 30BHIiMIHIX o3HaK (puc. 140). OgHiero 3 BUOpaHUX yUYeHUM O3HAK
O0yB KoJIip HacinuA. ['opox Mae ABi popmMu — i3 :KOBTUM i 3emeHuM HaciHnHaM. [isa
€KCIePUMEeHTAJIBLHOTO CXPeIllyBaHHA 0yJI0 BUOpaHo BiAIOBiAHi ymcTi iHiil — :KOBTY
Ta 3ejieHy. BusaBuiocs, 1110 BCi HAITaJKM Bil TaKOTO CXPeIyBaHHA 3aBKAN MaJu
JKOBTe HaciHHA. [HIMUMU ciioBamMu, BapiaHT 03HAKU OJHOTO 3 6aThKiB 3aBXKAU IPU-
THiuyBaB BapiaHT iHIIOro. IK BU BiKe 3HA€ETe, TAKY O3HAKY HA3MBAIOTh JOMiHAHT-
Hoto. Onncana 3akoHOMipHicTh Bimoma Ak nepwuil 3axon Mendens, abo 3akoH
odnomanimrocmi 2i6pudié nepuLozo nOKONIHHA: Y TIePIIOMY ITOKOJIiHHI ri6puznis
BiJl cXpelllyBaHHA TOMO3UTOT 3 JOMiHAHTHOIO Ta PEIeCUBHOIO0 O3HAKAMU BUABJIS-
€ThCsA JIUIIe TOMiHAHTHA O3HaKAa.

Bu B:ke 3Haere Te, yoro He 3HaB MeHgenb, a came — AK (OPMyBaHHA O3HAK
HoB’sA3aHe 3 reHaMHu W xpomocoMamu. UucTi JiHil € reHeTUYHO OJHOMAHITHUMU
OO0 aHAJII30BaHOI O3HAKM, OCKIJIBKMN 3 IIOKOJIIHHSA B HNOKOJIHHS CTiliKO BUSB-
JIAIOTH JuIie oauH ii BapianT. PocauHuy umceTol JriHii 3 KOBTUM HAaCiHHAM MAalOTh

Puc. 140. [lesxi o3HaKK TOPOXY, IO YCHaAKO-  Puyc. 141. Ilepmuii 3axor MeHngens
BYIOThCA 3a 3aKoHaMu MeHaens

dopma HaciHMH ‘

P: aa

Konip HaciHnH

Konip kBiTOK

dopma nnogijs

Fi: a

/’j 5 . HasBiTb reHoTUnNM i eHOTUNN KOXHO-
Konip nnopis / =V ro opratiamy.
../
s

HominauTHi — JiBOpYY.
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IBa JoMiHAHTHI aseni, iIxHil reHoTun — AA, BOHU € JOMiHAHTHO I'OMO3UTOTHUMU
(puc.141, P). Pocaunau umcToi JiHil i3 3eJleHMM HAaCiHHAM MalOTh ABa PeIecUBHi
aJieJti, ixHill reHOTHII — aa, BOHU € pellecCuBHO romo3uroruuMu (puc. 141, P). VHa-
CJIIIOK Me03y TOMOBUTOTHI OpraHisMH yTBOPIOIOTH raMeTU, IO MIiCTATH JIUIIIE
BJIaCTUBU iM aJsiessb (puc. 141, G).

Or:xe, JOMiHAHTHO TOMO3UTOTHI OPraHidaMM YyTBOPIOBATUMYTH BUHATKOBO raMe-
TH 3 TEHOTUIIOM A, HAaTOMiCTh PeIleCMBHO I'OMO3UTOTHI OpraHisMu — ramMeTu 3 re-
HOoTHIOM a. O6’enHaHHSA IX y pe3yJbTaTi 3allIifHeHHA ITpu3Beae 10 GopMyBaHHS
TeTepOo3UTrOTHOTO OPTaHi3My 3 OMHUM JOMiHAHTHUM If OTHUM PEIleCUBHUM aJIeIaMU
(puc. 141, F1). 3a Takux yMOB OpraHi3M BUABJIATUME JIUIIIe JOMiHAHTHY O3HaKY.
Ile i € mosscHenHAM nepiIoro sakony MeHzmesd.

Jpyruit 3axon Menmesns. Ilo »x BinbyaeTbcs, AKIO CXPECTUTU OTPUMAaHI
riopuau mepioro mokoJinHa? Ha BigMiHy Bif roMO3UTOT, TeTePO3UTOTHI OpraHia-
Mu (Aa) yTBOPIOIOTH TaMeTH JBOX PiBHUX THUIIIB: 3 ajenamMu A if a B CIiBBigHO-
mrenHi 50 : 50 (puc. 142, G). [[;1s Toro 11100 BUSHAYUTHU, AKUM OyJe MOKOJiHHA Bix
CXpelllyBaHHA TAKUX OpraHismiB, Oy yIOTH TAOJIUILIO, ITI0 HABUBAETHCA PeUlimKor
IHannema (puc. 142, F2). Y 3arosoBKax ii CTOBIIIIB i pAAKiB 3aIUCYIOTh T€HOTUIIN
raMer, III0 iX IPOAYKYIOTh 0ATBbKIBChKi OpraHisMu aHa/Ii30BAHOT'O CXPEIyBAHHS.
¥V KoMmipkKax TabJauIli 3alIUCYIOTh TEHOTUIIN, OTPUMAaHi 00’efHAHHAM IIUX raMer.
fAx 6aunmo, y pasi cxpelyBaHHs reTeposuroTHUX oprauismis 25 % riépuzais apy-
roro MOKOJIiHHA OyAyTh JOMiHaHTHUMU romosuroramu, 50 % — rereposuroramu
ime 25 % — penecuBHuMu romosuroramu. OCKinIbKM Bei opraHismu, siki MaroTh
xoua 0 OOUH NOMiHAHTHUN aJjiejlb, BUSABJSIOTL JOMiHAHTHY O3HAKY, KOBTHUH KO-
JIip HaciHHS MaTUMyTh 75 % ribpumis Apyroro moKoJIiHHA, a perra 25 % 6yayTh
3esjeHUMU. TaK BUABJIAETHCA 3aKOHOMIpHIiCTH, AKY HA3MBAIOTL Opyzum 3aKO-
Hom Mendens abo 3aKOHOM po3uennenHA: y IMOKOJiIHHI, oTpUMaHOMYy IIij dac
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Puc. 142. ipyruii sakon MeHensa

Fi: a a
G: a a

.

F2 . a Y KOTiB LOMiIHAaHTHWI anenb L (long

-\ hair) 3yMOBNIOE PO3BUTOK JOBrOro

a BOJIOCCS XyTpa, HAaTOMICTb PELECUBHUI
anesb | 3yMOBJIIOE 3BMYAHE XYTPO.
¢lka MMOBIPHICTb HAPOOKEHHSA
[OBroLepCTOro KOWeHATN B napu

a ad FOMO3UrOTHMX 3a LIM Ff€HOM KOTIB,

a AKLLO caMeLlb Ma€e JOBre BOJsoCcCH, a

camMuusl — KopoTke?

|
~D

HasBiTb reHOTMNK | GEHOTUMM KOXKHOIO OpPraHi3my.
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CXpellyBaHHs TiOPUIiB IIEepIoro MOKOJIiHHA, BimOyBaeThcA pPO3IIeIJeHHs 3a (de-
HOTHUIIOM Ta 3/4 MOKOJIiHHA BUABJATIME TOMiHAHTHY O3HAKY, a 1/4 — pelieCuBHY.

IamuMuy ciioBaMu, CHiBBiIZHOIIEHHS MiK KiJIbKicTIO opramisamiB, sIKi MamTh
pisui BapiauTu o3Haku, craHoBUTUME 3 : 1 Ha KOPUCTH JOMiHAHTHOI.

fAx 6aunmo, pelecuBHI 03HAKY He 3HMKAIOTH IIiJ Ji€fo JOMiHAHTHUX, a JIUIIIe
«IIPUXOBYIOTHCA» 1 MOKYTh BUABUTHUCA B HACTYIIHUX IMOKOJIHHAX.

Tperiii 3axon Menmesns. YABHO BiATBOPUBIIM eKcrepuMeHTH MeHzens,
MU IIPOCTEKUJIN 3a XapaKTepPoOM yCcHaJKyBaHHA ONHiel 3 6araTrbox 03HaK I'OPOXY.
HacrynHoio izeero O0ya0 BCTaHOBJIEHHA 0COOJIMBOCTEl yCIIaAKYBAaHHSA JBOX O3HAK
BogHOYac. MeHAe b CXPECTUB BA OPraHi3MU, IO PiBHUINCA He JIUIIE KOJIbOPOM
HaciuuH, a i (opmoro. OnuH 3 6AaTbKIiBCHKUX OPraHi3MiB MaB JKOBTE TJIaJeHbKE
HacCiHHs, iHIINN — 3eJeHe 3MopInKyBaTe. OTpuMaHi B pe3yabTaTi cxXpelryBaHHsd
ribpuau mepIIoro MOKOJiHHSA OyJiu ONJHOMAaHITHUMU: IXHE HACiHHA O0YyJIO JKOBTUM
i rIageHbKUM, IO € CBiUEHHAM AOMIHAHTHOCTI ImMuUX BapiaHTiB o3uHak. IlosHa-
YMBIIK I'€H, 1110 BiAIIOBigae 3a KoJIip, JiTepoio A, a reH, 110 Bigmosizae 3a popmy
HaciHHdA, — JiTepoio B, samuIiemo cxemy 1poro cxpeiryBaHHs (puc. 143). Axumu
K OyoyTh (PeHOTUIIM POCJIUH, OTPUMAHUX y Pe3yJbTaTi cXpellyBaHHA TiOpumiB
TepIoro MOKoJiHHA? CxeMa IIbOTO CXPeIllyBaHHA Ma€ CKJaIHINTy CTPYKTYpy. Bu
nam’ATaeTe, 10, Ha BiAMiHY BiJf TOMO3UIOT, IeTE€PO3UTOTHI OPraHidaMu IPOAYKY-
IOTh TAMETHU Pi3HOrO THUNY — i3 pisHUMHU asienamu. IlapHi ameni (Hanmpukgazn A i a)
MicTATHhCSA B PiBHUX XpomMocoMax ofHiel mapu. Ilix vac (hpopMyBaHHSA CTATEBUX KJIi-
TUH KOJKHAa 3 HUX OTPUMYE JIUIIIe OTHY XPOMOCOMY 3 mapu. SIKIIOo JIOKycH reHiB A
i B micTAThCS B pisHUX mapax XpPoOMOCOM, TO PisHi KomOiHAIlil aJyiesiB IUX TeHiB
YTBOPIOIOTHCA IIiJi yac Meliody BUNAAKOBUM umHOM (puc. 144). OpraHiam 3 reHo-
tuioMm AaBb npoaykysaTuMe raMeTn YOTUPHOX PiSHUX THUMIB ¥ CHiBBiAHOIIEHHI
1:1:1:1, To6To o 25 % . Ha ocHoBi 1iei indopmariii MoKHA 3alIOBHUTHU PEIIiTKY

Puc. 143. Juribpunue cxpelryBaudsa 1Box Puc. 144. @opMyBaHHA raMeT y AUTETEPO3U-
TOMO3UTOT TOTHOTO OpPraHi3ZMy

p. AABB x aabb F;- AaBb

AR
G AB ab . AB Ab aB ab

T'eTeposurorHi oprauismMu (GoOpMyoOTH TaMeTu
Fi: AaBb

pisHOTO THLTY

T'omosurorui opraumismu (opmyiors oxzuH , . fKoto Byae KinbkicTb ramer, wwo ix popmysa-
TUII TAMeT —=_! TMe opraHiam i3 reHoTmMnom AaBbCc? 3a-
MULLITL IXHI FTEHOTUNN.
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ITannaeTa (puc. 145). ¥ pe3yabTaTi TAaKOT0 CXPEIlyBaHHA YTBOPIOIOTHCA OPraHiaMu
3 yciMa MOKJIMBUMU BapiaHTaMU O3HAK.

3a TaKHX YMOB HaMOiJIbIIIAa YacTKa IPUMIALae Ha HOCIIB 000X JOMiHAHTHUX
o3HakK (9/16). OgHAKOBOIO € KiNbKiCTh OpraHisMiB, 110 € JOMiHAHTHUMU JINIIIE 34
KoJibopoM abo Jiuiiie 3a hpopMmoio HacinHA (mo 3/16). HailimeHI11010 3K € YacTKa poc-
JIVH, 1110 MalOTh 00uBi perecuBHi osdHaku (1/16). Takum YyMHOM, YCHOT'O € YOTUDPH
BapiaHTHU ()eHOTUIIIB, a CHiBBiAHOIIIEHHA MisK HUMU cTaHOBUTD 9:3:3:1 (puc. 145).
ITro sakoHOMipHiCTE HAa3UBAIOTH 3AKOHOM HE3ANEeHHO020 YCnadKYyEaHHA O3HAK:
pisHi BapiaHTU IBOX O03HAK PO3IOAIIAIOTHCA MijK MOTOMKAMU HE3aJIeXKHO O HA Bi
omHOi. BasKJInBO, 10 IJ1d MOT0 CIIPaBedJINBOCTI JJOKYCU aHAJIIB0BAHUX I'eHiB MalOTh
pOS3TAaIIOBYBAaTUCS B PI3HUX XPOMOCOMAX.

Amnanizyroue cxpelnryBaHHsA. Bu Bixke BMieTe BusHauaT (PEHOTHUI OPraHis-
MYy 3a MOro reHOoTHUIIOM. AJjie iHKOJIU Ilepe]] eKCIIepUMeHTaTOpaMy IIOCTAa€ IPOTH-
JeKHe 3aBIaHHA — BU3HAUUTY T'€HOTUI OPraHisaMy 3 meBHUM (eHOTHuIoOM. SIKIITo
BiH Mae pellecUBHY O3HAKYy, TO BiIITIOBifb OMHO3HAUHA: IIe PelecuBHA I'OMO3UTO-
Ta (aa). A OT TeHOTHUII OPraHidMy 3 JOMiHAHTHOIO O3HAKOIO € HEeBU3HAUEHUM: BiH
MOJKe OyTH AK HJOMiHaHTHOIO romo3uroroio (AA), Tak i rereposuroroio (Aa). i
TOTO 11100 BiITIOBiCTH HA IIOCTaBJIeHE 3allMTaHHS, IPOBOAATH CXPEIIyBaHHS 3 pe-
IleCUBHOIO roMo3uroToio (puc. 146). HaaBHicTh moMisk riOpuaiB posineneHHsa 3a
derorunom (1 : 1) € 03HAKOIO reTEPO3UTOTHOCTI OPraHidaMy, YNl TeHOTUII TOTPiIOHO
IpoaHaJIizyBaTH.

3HaHHa 3aKOoHiB MeHensa mgae 3MOTY IIPOCTEKUTH YCIAaAKyBaHHA 0araTbox
O3HaK y CBiliChKUX POCJIMH i TBAPUH, a TAKOXK Yy JIIOJAUHU.

MengeaiBecbKl 03HAKY JIOIUHNI. BignosigHo 1o 3akoniB MeHzmensa ycmaj-
KOBYETHCA 3HAUHA KiJIBKICTHh O3HAK, y TOMY YHCJI ¥ ODpUTaMaHHUX JIIOOWHI.
Binbia vacTmHa 3 HUX CTOCYETHCA PO3BUTKY Pi3HOMaHITHUX MATOJOTiHi abo

Puc. 145. Terotunu Ta peHorunu apyroro  Puc. 146. IIpuHIINUII IPOBeIeHHA aHATI3YI0UOTO
MMOKOJIIHHSA TUTriOPUIHOIO CXPeIyBaAHHI CXpeIyBaHHs

Fi| AB | Ab | aB | ab P: AA x aa | Aa x aa
e AABB | AABb | AaBB | AaBb
G A a |A a a

AABb | Aabb | AaBb
Ab @ Fi: Aa Aa aa

AaBB aaB (100%) | (50%) (50%)

>
QO

O
(on

aB

b AaBb 3

» . NMpoaHanisyiiTe peaynbTaTy AUriGPMAOHONo CXpeLuyBaHHs.

1. OpraHisamu 3 SKMMM 03HaKaMu € HalllaaKkamu ribpuais NepLIoro NoKoNiHHA?

2. MoniyiTb KiNbKiCTb ribpmAiB ApPYroro NoKosiHHS 3 0AHAKOBUMU PEHOTUMAMMU.

3. kMM € CniBBIAHOLLIEHHS MiX POCAMHAMU 3 OOMIHAHTHUM i PELECUBHMM BapiaHTaMu
KOXHOI 3 4BOX O3HAK OKPeEMO?
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Bigxuiens. Ile miTKoM 3po3ymiso, amixe Mu ImaM’ ITa€MO, 1110 OiJIBITiCTD QYHKITIH
B KJIiITMHAaX Ta opraHisMax BUKOHYIOTH IIeBHi OiJIKM, CTPYKTypa AKUX 3yMOBJIeHA
regamMu. SMiHU B HYKJIEOTHUAHiH ITOCIiJOBHOCTI reHiB MOKYTh IPU3BOAUTH 10 3MiH
B aMiHOKMCJOTHIi# mocaigoBHOCTI 6inKiB, a I1e, CBOEIO UepProio, MOXKe IIPHU3BECTH
1o IOPYIIeHHA IXHBOI CTPYKTYypPHU Ta PobOTH, 1110 OyAe BUABJIATHUCI AK XBopoobda.
Tenernuni 3axBOplOBaHHA JIOJWHU MU IIpoaHaisyeMo B § 43, a 3apas HaszBeMoO
KinbKa IPUKJIALIB YyCHaIKYBAaHHS Pi3HUX BapiaHTiB HOpMaJbHUX o3HAK. OnHieio
3 TaKuX € pe3yc-haKTop KPOBi JOAMHN. 3a IIUM IapaMeTPOM iCHYIOTH ABi rpynu
KpOBi — pesyc-II03UTHUBHA Ta pe3yc-HeraTuBHA. EPUTPOIUTH pPe3yc-TIO3UTUBHUX
Jiogell MicTaTh 0coOMMBUIT OIIKOBUII aHTUTEH; V Pe3yc-HeTaTUBHUX JIIOJAeH BiH
BimcyrtHiii. Ilei 6iok KomyeTbca qoMiHaHTHUM ajenem reHa RHD, sokyc ako-
To MiCTHUTBCS B HePIIii xpomocomi. PeriecuBHU# ajiesnb He MicTuUTh iH(opmMaIrii
po 1eii 6iJI0K (TouHiIlle, BiH B3araJii BilCyTHil, aje IJA CIIPOIIEeHHSI MU MOYKEeMO
BBaKaTu, 110 BiH €, mIpoTe He mpaijoe). ['eTepo3uroTHi Jogu MalOTh JHUIIE OTHY
KOIIif0 JOMiHAHTHOTO aJjiejid, Ta I[bOT0 JOCTATHBO IJIS YTBOPEHHA pe3dyc-aHTuUTreHa
(tab6a. 6). Came ToMy ycaagKyBaHHS I[iel 03HAKM BifOyBaeThCs 3a JOMiHAHTHUM
TUIIOM. [HIIIUM OPUKJIAJOM € HagBHICTh JJACTOBUHHS — XapaKTepHOI pymoi mir-
meHTallii mkipu (puc. 147). Bona nos’s3ana 3 BapianTamu 6ymnoBu rexa MCI1R,
JIOKYC IKOTO0 poaraloBanuii y 16-it xpomocowmi. Ileit ren Koaye 6iJIKOBUI perier-
TOP [0 MeBHUX Trimo(isapHMX TOPMOHIB, SKi pPeryjiOoTh HirMeHTAaIlilo INKipu.
I1s o3HaKa TaKOK yCHaAKOBYETHCA 3a JOMiHAHTHUM TUIIOM. ¥ MONYJIAPHiN JiTe-
parypi HaTpamiaseMo Ha IMOMHJIKOBI BiZJOMOCTi II[OI0 IMPOCTOTO MEHIAEJIiBCHbKOTO
ycmagKyBaHHS 0araTboxX 30BHIINTHIX 03HaK JioauHu ((popma OpiB, 00aMUUsA, BYIII-
HOI PaKOBUMHMU, HABITHL JOCUTh KYMEIHHUX, AK 3JaTHICTH 3TropTaTH SIBUK TPYyOOU-
Ko10). IIpore cyuacHi gocaiKeHHA BUABJIAIOTD, II10 CIIPABXKHill XapaKTep IXHbOTO
ycnagKyBaHHSA € OiJIbIII CKJIaIHUM.

Tabauys 6. 'pynu KpoBi Ta pesyc-haKkTop Puc. 147. JlacToBUHHS — IOMiHaHTHA O3HAKA
leHoTun AHTUreH Ha Mpyna
epuTpouuTax KpOBi
RHD / RHD + Rh+
RHD / rhd + Rh+
rhd / rhd _ Rh- :

5, . 1M mOXIMBE HapOmXeHHs y [BOX pesyc-
%7 NO3UTUBHUX BaTbKIiB AUTUHU 3 HEFATUBHUM
pe3ycom? BignoBigb o06rpyHTyiiTe.

1. OnuwitTb cXemMun cxpeLlLyBaHHs, siki nposoauvs . MeHaenb.

2. Lo Take MoHoribpuaHe Ta guribpuaHe cxpeLlyBaHHA?

3. CdhopmynioliTe 3aKOHOMIPHOCTI, siki 6y BcTaHoBNEHI . MeHaenem.
4. [1ns 40oro BUKOPUCTOBYETHLCS aHani3ytoue CXpeLLyBaHHA?

5. HasepitTb npuknagn MeHLeNiBCbKOro ycrnaakyBaHHA O3HaK y IIOAVHN.
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§ 34. HemeHaeniBcbKe ycnaaKyBaHHA O3HaK
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| SKi B1 3HaeTe cucTemu rpyr KPOBI B JIIOANHM, SIKI B HUX ICHYIOTb rPynv KPOBI?
- SIka ymMoBa € BaXX/mBoI0 4J151 AOTPUMAHHS TPETbOro 3akoHy MeHaensa?

HesBarkaoum Ha BaKJIUBiCTh 3aKoHiB MemHpgeas, BOHU CIpaBemJauBi mjad
ycmagKyBaHHSA He Bcix o3HAK. [[J1s HUX HeoOXifHe TOTPpUMAaHHSI HU3KU YMOB. I1o-
mepiIie, OAVH I'eH IIOBUHEH BU3HAUATU OJHY IEeBHY 03HAKY 3 ABOMAa aJIbTePHATUB-
HUMU CTaHaMHu, HOJi0OHO IO TOTO, AK MU posrisananu Buile. [lo-gpyre, Jokycu
IOCJiIKyBaHUX I'eHiB MOBUHHI PO3TAIIIOBYBATUCA B PI3HUX HECTATEBUX XPOMOCO-
max. ITo-TpeTe, 6iIKOBi IPOAYKTHU aHaIi30BaHUX I'eHiB He IIOBUHHI CYTTEBO B3a-
€MOIisATH MiK cob6oto. KoxHuNIl 3 mepesliueHNX IYHKTIB Ma€ HUBKY BUHATKIB, 110
IPU3BOAATH A0 BiIXMJIEeHD BiJl ycTaHOBJIeHUX MeHIeseM UnCceJIbHUX XapaKTepuc-
TUK YCIaAKyBaHHA.

Bsaemopia anensHux reqis. [esaki 3 [UX BigXUIeHb 3yMOBJIEHI CKIaJHOO
B3a€EMO/Ii€10 aJIeJIiB OJHOTO I'eHa.

HemoBHe mominmyBaHHdA. PaHiille Mu poaradganm Jullle OAUH BapiaHT B3a-
eMomii asesiB — IMOBHEe AOMiHYBaHHSA, KOJMW AOMiHAHTHUWI IOBHICTIO IPUTHIUYE
penecuBHuii. IIpoTe B feAKUX BUIaJKaX I'eTePO3UTOTHI OPraHidMMW BUABJIAIOTH
O3HaKYy, II10 € IPOMiKHOIO MijK JOMiHAHTHOIO Ta pelecuBHoio. Hanpukiaan, y po-
TUKIiB CaJ0BUX IIiJ] YaC CXPEIyBaHHA POCJUH 3 YePBOHUMU Ta OiIMMU KBiTKaMu
YTBOPIOIOTHCA TiOpUAM 3 POKEBUMH KBiTKamMu. ¥ TiOpuAiB Apyroro moKOJIiHHA B
IbOMY BHUHOAIKYy CIIOCTEPIraTUMyThCA YePBOHi, POMKeBi Ta 0isi KBiTKM y cHiBBif-
HomrenHi 1:2:1, 1110 BifmoBigae cIiBBiAHOIIIEHHIO MiK HOCiAMHU Pi3HMX I'eHOTUIIiB
(puc. 148). Takuii crioci6 ycnagKkyBaHHsS 03HAKY Ha3UBAIOTh HENOGHUM 00 MIHY-
6AHHAM.

Puc. 148. HemoBHe oMiHYBaHHA 3a YCIIaJKYBaHHA KOJIbOPY KBiTOK Y POTHKIB caJoBUX

iy 3anuLiTe reHOTUMNKN 306PaXEHUX POCSIVH, BAKOPUCTABLUW A9 MO3HAYeHHs anenis nitepun A/a.

M NomipkyiTe: 41 € HEMOBHE AOMiIHYBaHHS AOKA30M ifei Mpo 3MillyBaHHA 03HaK BaTbKiB Mig,
Yyac nepenaBaHHSA HACTYMHUM MOKONIHHAM?
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Kodominyeanna — 1e Tum BaeMofii, 3a AK0I pe3ysbTaTOM IIOEAHAHHSA JBOX
PisHUX aJiesIiB € HOBUI BapiaHT O3HAKU.

IIpukaagoM MbOTO € yCIaAKyBaHHA JOAUHOIO [V rpynu KpoBi 3a cucTeMoOio
ABO (puc. 149). ¥ nboMmy BUOagKy JOMiHAHTHUM IOMO3UTOTAM, PEIECUBHUM T'O-
MO3UTOTaM i reTepo3UroTaM BigmoBimaTumMyTh Tpu (a He ABa, SK 3a HOBHOTO JIO-
MiHyBaHHA) pisHi peHoTun. Bu mam’ATaeTe, M0 B I[ill cuCcTeMi BUOKPEMJIIOIOTH
YOTHPU I'PYNU KPOBi, AKi MO3HAUAIOTH BiAIIOBiZHMMU uncJaaMu abo K JiTepamMu:
1(0), IT (A), III (B), IV (AB). BuaB 11iei o3Haku moB’sA3aHUN 3 HAABHICTIO Ha II0-
BEpPXHI epUTPOIIUTIB IeBHUX aHTUTeHIB. Ix € nBa Tunu — A i B. BigcyrricTs anTu-
TeHiB BigmoBimae mepiiii (ab6o HYJIbOBiil) I'pyIi, HagBHiCTL ogHOTO 3 HUX — II Ta
III rpymi, a ogHOYacHA HASBHICTh AHTUTEHIB 000X TUIIIB 3YMOBJIIOE IIOSIBY HOBOI
osHaxku — IV rpynu. Ha remeTruuHOMY PiBHI 1151 03HAKa KOHTPOJIOETHCA OJHUM T'e-
HOM, y IKOTO0 icHYe Tpu (a He IBa, IK MU paHillle poaraanaau) ajgeii. [losHaunmo
ix giteporo I 3 pisaumu ingexcamu: i°, I, IB. Kosxuuil opranism mae aBa ajei
IILOT'O I'eHa. Y ChOT'0 iCHYE IIIiCTh Pi3HUX IMOIAPHUX KOMOiHAIili, TOOTO MOKJIMBY-
MU € IIicTh pisHuUX remorumnis. Misx amemamu I4, IB ta anesnem i° cnocrepiramors
IMOoBHEe AOMiHyBaHHS, ToOTO regotunam I4i° Tta IPi® BigmosizaTuMyTs Ipynu Kpo-
Bi A i B Bignmosiguo (came Tomy ajenb i’ mosHaueHO MAaJE€HBKOIO JiTeporo: 106
MiIKPECIUTH Oro pelmecuBHiCTh). A B pa3i omHOUYacHOI HaABHOCTI amenis I Ta IP
BUABJATUMETHCA He JIUIIE OOUH 3 HUX, AK MOKHa 0yJio 6 OUiKyBaTH 3a IOBHOTO
InoMiHyBaHHS, a o0uaBa. e i € KomomMiHyBaHHA.

JleranpHa gia reHa. 3aJie’KHO Big PYHKIIIN, 1110 IX BUKOHY€E OiJIKOBUII IIPO-
OYKT IIEBHOTO I'eHa, 3MiHU B OT0 CTPYKTYPi MOMKYTh ITO-pPi3HOMY BIIJIUBATH Ha
GYHKI[IOHYBaHHS opraHisaMy. ¥ JedKHX BUIaAKaX KOJOBaHI reHaMu OiJIKU €
HaCTiJIbKM BasKJIMBUMU, IO MYyTAaIllil B HUX CIPUUYNHAIOTH 3arubesib Opra"Hisamy
HOCid.

Puc. 149. CxemaTruHa 0y10Ba ePUTPOIIUTIB i TeHOTUIIY JIIOAEH 3 PisHUMU IpynaMu KPoBi
i%°

o o
o o

Ha ocHOBI onmncy MexaHi3mMy ycnaakKyBaHHs rpyn KpoBi B cuctemi ABQO po3B’sixiTb 3a4aui.
J 1. Aki rpynu KPoBi MOXYTb MaTV AiTW B POAMHI, Ae 6aTbko i Maty MatoTh |l rpyny kpoBi?

2. Yn 6ype B poauHi, oe 6atbko Mae 1V, a maTn | rpynm KpoBi, rpyna KpoBi AiTeli Takolo ca-

MOI0, SIK'y KOrocCb i3 6aTbkiB?

3. Y 6arbka |l rpyna kposi, a B matepi |. IxHs autuHa mae |l rpyny kposi. BuaHadte reHoTvn

OVUTUHN.

BB

B0

[AB
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IIpukianom € moposa MEHChKUX KilllIOK, TOJIOBHOIO XapaKTEePUCTUKOIO AKUX €
BimcyTHicTh xBocTa (puc. 150). 3a 110 03HAKy «BifMOBiJae» HOMiHAHTHUI ajejb
oxguoro 3 reuis (T/t - tailless). ¥ romosurorHomy craHi BiH IpuU3BOAUTH 10 3aru-
Oesi opraHisamy. ¥ reTeposuroTHOMY CTaHi BiH BUSBJISETHCSI PO3SBUTKOM YKOPO-
YEeHOI'0 XBOCTA M HU3KOI0 iHIIINX 0CO0JIMBOCTEI PO3BUTKY. T0X MOPOAUCTI Killlky
MOJKYTh OYTH JIMIIIEe IeTePO3UTrOTHUMH. ¥ pasi Ix cxpeifyBauua 25 % riopunis
OyAyTb TOMiHAHTHUMH TOMO3UTOTaMH (3arMHYTh IIiJl Yac BHYTPIIIHHLOYTPOOHOTO
po3BUTKY), 50 % — rereposuroramu (IIOPOAUCTUMH), i 111e 25 % — pellecCUBHUMU
TOMOBUTOTAMHU (3BUUYAMHUMHU 3a BUTIALOM Kimkamwu). COiBBigHOIIIEHHA ITOMIiXK
HapPOAKEHUX KOIINEeHAT MOPOAUCTUX i 0e3TMOPOTHUX CTaHOBUTUME 2:1, 1110 He Bif-
moBizmae apyromy 3akony Menmgers.

Bzaemopnia meamensuux reHis. HacTynHI OpUKIAaAM CTOCYIOTHCA Bigxu-
JIeHb Bil MeH/1eJIiBCbKOT0 yCIIaAKyBaHHA, 3yMOBJIEHUX B3a€MOJi€l0 I'eHiB, po3Ta-
IIOBaHUX Y Pi3HUX JOKyCax.

Enicma3 — Tun B3aemogil HeaJleJIbHUX T'eHiB, 3a AKOI'0 JOMiHAHTHUN aJjejb
OIHOT'O T'eHa IPUTHiUye BUAB iHIIoro rena. HanmpukJian, y Kimok € ren W/w
(white — 6inuii), TOMiHAHTHUI ajesib SKOT0 IPUTHIUYe PYHKI[iIOHYBaHHA KJi-
THH, IO BiMOBiga0OTh 3a (POPpMYBaHHS KOJbOPY XyTpa. BigmoBigHo, TBapuHu
3 TOMiHAaHTHUM (peHOTHIOM OYyAYTh OiMMU. ¥ pPEIleCUBHUX TOMOBUTOT «y TPy
BCTYIIAIOTh» iHIII reHM, 10 BU3HAYAIOTh CHUHTE3 i PO3IOAiJ PisHUX HMirMeHTiB
— Taki KiIllKM MOMKYTH OyTHM PYAUMU, YOPHUMU, MJIAMUCTUMHU, CTPOKATUMU
romo. Hanmpukaan, onun 3 rerniB T/t (tabby — crpokartuii) 3abesneuye Gpopmy-
BaHHSA IIOMINPEHOro cTpokaroro 3abapsiaenud mkipu (TT/Tt — crpokaricTs, tt
— omHOpinHe 3abapBienHsdA). [IpoTe 3a HasgABHOCTI foMiHaHTHOTO aJjens W craH
IbOTO F'eHa He Ma€ 3HAUEHHS, aJJKe BiH He MOJKe BUSIBUTHCS Uepes HecTauy IIir-
MeHTHUuX KJituH (puc. 151).

Puc. 150. Meucoka Kimka, komo0imamnii  Puc. 151. Enicras
TEeHOTUIIiB 1 DeHOTHUIIiB

e ‘tn £l

IIpaBopyu — 6ime xyTpo (W_T ), JiBOpyY «aUKUIA
nasamuctuit okpacy (WwT_). Hesasme:xHo Bif amess-
Horo crany reny T/t anens W npuruiuye fioro Buas

Mobynynte peuwitky MaHHeTa 1 oBumcniTh
CMiBBIAHOLIEHHS MiX PiI3HUMUK peHoTUNaMM
3a CXpeLLyBaHHSA KOTIB 3 reHoTunamm WwTt

TT - 3ar1/16em: mrosa Ta WwTL.
Tt — xopoTKuii XxBicT (MEHCHKA TOPOIA)
tt — HopmasbHIiZT xBicT (3BUUANHUI

3Hanaiteb B IHTEpHEeTI iHWIi Nnpuknagn ycnaaky-
BUTILAL) BaHHS KONIbOPY XyTpa KOTiB.
[MOSACHITb, YOMY B MOTOMCTBI NMOpPO-
OUCTUX KiLLIOK MOXYTb OYyTU KOLLEHS-

Ta 3 HOPpMaJibHOIO AOBXWHOIO XBOCTA.
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IHonimepia — B3aeMoAia HeajleIbHUX MHOXKNHHUX I'eHiB, II10 OJJHAKOBO BIIJIN-
BalOTh Ha PO3BUTOK OHiel 03HAKU, CTYHiHb BUSABY AKOI 3aJI€KUTH BiJ KiJTbKOCTL
neBHUX aJjesiB. I[ToxiMepHi reHn mo3HavamoTh OJHAKOBUMU JiTepaMu, a ajeJi o1-
HOTO JIOKYCY MalOTh ONHAKOBUM HMXKHiN iHAeKc. 3a3Buuaii 3a TAKUM IPUHIIUIIOM
yCHagKoBYIOThCS KiJIbKiCHI 083HAKM: KOJip IKipu, Maca, 3pict Torro (puc. 152).
ByBae Tako:k iHIINHM THUII moJiMepii, 3a AKOT0 HASIBHICTH O3HAKMW BHU3HAUYAETHCA
xoua 0 OJHUM AOMiHAHTHUM ajiejieM y OyIb-AKOMY 3 JIOKYCiB KiJIbKOX reHis. Ilep-
MU TUI HA3WBAIOTh KYMYJATUBHOO (HAKONMUUYYBAJIbHOIO), a4 APYTUN — HEKYMY-
JIATHUBHOIO IIOJiMepiero.

KomnnemenmapHicms — TUII B3aeMOJil HeasleIbHUX T'eHiB (pO3TAIIOBAHUX
y pisHEUX JOKycax), 3a AKOI He0OXiJHOI0 YMOBOIO BUABY IMEBHOI 03HAKHU € OJHO-
YyacHa HAadABHICTh YV KOXKXHOMY JIOKYyCi Xoua 6 OJHOIO JOMiHAHTHOTO ajiejis. 3a
TaKWX YMOB HAABHICTh JOMiHAHTHUX aJjieJIiB JHUIIe B OJHOMY JOKYCi He mpu-
3Bele m0 mosaBU Itieil o3Haku. Hanpukaan, y myxu aposodinu € aBi popmu: 3
0iTuMU I YePBOHUMMU oumMa. YepBOHUH IIirMeHT YTBOPIOETHCSI BHACJIIIOK IIe-
peTBOpeHHs 0e30apBHOI PEUOBHHU IIOCEPEIHUKA, YV AKOMY O0epyTh ydyacTh ABa
pisHi dpepmMeHTH, IO KOAYIOThCA ABOMA reHamu. KoKeH i3 nux reHis mae aBi
aJieJIbHI Bepcii: zomMiHaHTHY, 110 Koaye pobouunii pepment (A i B), i perecusny,
1110 KOAYE HemrpaleagaTuuii 6isok (a abo b). Bu mam’sitaere, 1110 ¢epMeHTATUBHI
peakii B KaiTruHaX yacTo BifOyBaOTLCA IOCTIJOBHO — IPOAYKT OHiel peakiii
€ cyberparom AJd immroi. ToMy «BUMKHEHHs» Xoua 0 ogHOro 3 pepMeHTiB Ta-
KOT0 JIaHI[IOTa MOPYIIUTh YTBOPEHHA KiHI[EBOTO IPOAYKTY, AKUM Y I[bOMY BU-
nagKy € yepBoHUII mirmeuT. 14 fioro ¢oopMyBaHHA IOTPiOHA ITOCJIiIOBHA Aid JBOX
(epmeHTiB, TOOTO OAHOUACHA HASIBHICTh ABOX MOMiHAHTHUX aJesiB (puc. 153). Ie-
HOTUII YePBOHOOKOI Myxu Mae 6ytu A B _(me « » mosHauae OyIb-IKUU aiejb
BiAmoBigHOrO reHa).

Puc. 152. Tlpuknaz noixiMmepHoro yenagkysauaus Puc. 153. KomnieMeHTapHa B3aeMOZis
KOJIbOPY HaciHHA reHiB

- - JiHia 3 6inumn JiHia 3 6inuMmn
oynma 1 ouymma 2

©OAOBM 0 ¥B ¥

\ 4 - -~ : @ % ! W , % :
AAAA AAAR, AA@a, A@aa, 812488, MR X7 s X7

A131A2A2 A;a-,A;Elg a]alAzaz AAbb AA bb aaBB aaBB
a;a,AA,; : ' S !
3a 0o3HaAKy BiAmoBimaioTh ABa r'eHU, ii BUAB 3a- : 9}@9 fo W
JIeKUTH Bif cyMapHOI KiJILKOCTI AOMiHAHTHUX N :
ajieJiB y 0yIb-sIKOMY 3 IBOX JIOKYCiB.

., [epeBipTe Ue, nopaxyBaBLUX KifbKiCTb A0- 9}@;
-

MiH2QHTHUX | PELLECUBHMX aneniB y HaBeaeHNX
reHoTMnax. AaBb

0A 0B @
F6puaHa NiHis 3 4epBOHMMK O4MMA

, » OBuncnite cniBeigHOWEHHS deHO-

—= | Tunis 3a cxpellyBaHHa AaBb x AaBb.
Yu y3rogKyeTbCsl BOHO 3 MepLlvM 4un
npyrum 3akoHamun MeHpgens?
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Muoxcunna 0is zena TOJATAE B OMHOYACHOMY KOHTPOJIi OJHUM T'eHOM KiJb-
KOX PidHUX 03HaAK. 3a3BUUAal Ile BJACTUBO AJIA I'eHiB, AKi KOOYIOTH (DepPMEHTH, 110
0epyTh YUaCThb y 3AiMiICHEHHI HAA3BUUYANHO BAKINBUX IJd QYHKIIIOHYBAHHS Opra-
HisMiB peakiiiii. HempaBuabHM iX mepebir BogHOoUYaC MO3HAYAETHCSI HA 0araTbox
npoIiecax i PyHKITIAX.

OpHuM 3 IpUKJIaAiB 1boro € cundpom Mapgana (puc. 154). Moro npuynHOIO
€ ITOMiHaAHTHA MyTAallid B I'eHi, 1[0 KOAye OAuH 3 0iaKiB crmonyunoi TkauuHu. He-
IpaBUJbHA CTPYKTYPa I[OTO 0iJIKa CHPUUYMHSIE HOPYIIIEHHA B CTPYKTYPi TKaHU-
Hu. Yepes 1e B Jiogeit 3 cuHapoMoM MapdaHa BUSABISETHCA KOMIIJIEKC Pi3HUX
CUMIITOMiB: BUJOBKEeHI KiHIIiBKM, BUTATHYTI maJablli, fedeKT OyA0BU KPUIIITA-
JUKa OKa Ta KPOBOHOCHOI cucTeMu. TaKoK IIPUKJIAIOM MHOKUHHOI Oil € BiKe
3raJlaHuii reH KOPOTKOXBOCTOCTI MEHCHKHUX KiIlIOK: OKPiM 3MiH y JOBXKIMHI XBOC-
Ta, BOHU YaCTO MAlOTh Je(eKTU PO3BUTKY CIMHHOTO MO3KY, KHUIITEUHUKA, CeYO-
BOT'0O Mixypa, npobaemu 3 QYHKI[IOHYBAHHAM TPABHOI CCTEMHU TOIIIO.

Bararo iHmmmx reHiB TaKOXK MAalOTh KOMIJeKcHHII BusaB. Hacammepen e
CTOCYEThCSA BUCOKOPiIBHEBUX PETYJATOPHUX TeHiB: IXHA Iisd mo3HAYaAEThCA Ha
dyHKI[IOHYBaHHI OaraThbox iHININX IeHiB, a OT)Ke MOJKe IPHU3BOLUTHU OO0 Pi3HO-
MaHITHUX 3MiH y OymoBi Ta pyHKIioHyBaHHI opranismy. 3posymiJjio, 1o B pasi
CIIOCTePEesKeHHA 3a BUABOM TAaKUX OB’ SI3aHUX O3HAK MM He IT00AYMMO iXHBOI
He3aJIeXKHOCTI, AK Ile IOBUHHO 0yJio 6 0yTH BiAIoBigHO 10 TpeThOro 3aKkouy MeH-
nens.

IlemerpanTHicTh TeHiB. Jfoci MU TOBOPUIM NP0 O3HAKH, I[0 BUABIAIOTHCA
a00 Hi 3a/1eXHO BiJf HAsIBHOCTI B I'eHOTHIIL HOCiiB TuX um iHmux aneiais. IIpore, y
HUBIL BUIIAAKiB O3HAKa MOXKe MaTH Pi3HUN CTYIIiHb BUABY HABITh B OpraHismis 3
OIHAKOBUM reHoTUIIOM. Ile BU3HAUAaETHCS OCOOIUBOCTAMY eKcIpecii KOHKPeTHUX
rerniB. HampukJian, e OyBae B 3rafJaHUX BUIIE MEHCBKUX KilllOK.
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Puc. 154. I1laTogoriuna foB:KUHA IAJBIiB 3a cuHAPOoMy Mapdaua

et
el

OpguuM 3 HalBimoMmimmux Jroneii 3 curapomMomM Mapdana 6yB BugaTHuUil MysukanT HiKKoJI0
ITaramini — HagsBMUaliHA JOBMKMHA HOT0O MAJbBIIiB JAaBaJja OiJbIII MOMKJIMBOCTI JJIsS TPU Ha
CKPUIIIIi.

a2

MomipkynTe: 41 3aBXAN reHeTUYHa XBOPoOa Mae BUKIIIOYHO HEraTUBHI BUSIBU?
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Tar, BUAIIAOTH KiJIbKa PiBHOBUIIB:

*  XBiCT IIOBHiCTIO BifICyTHili, Ha OT0 MiCI[i YaCTO € JIUIIe MYyYOK JTOBIOT'O BO-
aoced (puc. 155);

* Ha MicIIli XBoCTa € JIUIIle HeBEeJUKNN X PAIIT;

*  PO3BUBAETHCSA HeBeJUKUI XBicT (70 3 cM), B OCHOBi AKOTO PyAUMEeHTaPHUNA
KicTKOBUI yTBip;

*  PO3BUBAETHCA KOPOTKUII XBicT (o 1/2 HOpMAaJbHOI JOBMKUHMI), OCHOBOIO
AKOT0 € HOpMAaJIbHi Xped1i (puc. 155);

*  PO3BUBAETHCHA MOPiIBHAHO ZOBTUH XBicT (Big 1/2 M0 MOBHOI JOBMKUHU HOP-
MaJIbHOT'O XBOCTA).

Bapro migxkpecauTu, 1110 BCi BOHH € TeTEPO3UTOTHUMY 3a T€HOM, IKUI BU3HAYAE
IOBXKMHY XBocTa. IlopaxyBaBIli BiZICOTOK OCOOWH, IO BUABJIAIOTH 0€3XBOCTiCTH
PiBHOTO CTyIIeHA, MOMiK yciX HOCiiB JOMiHAHTHOTO ajeysa rexy T, MU OTPUMAEMO
IIOKa3HUK, AKUI Ha3UBAIOTh NeHempanmuicmio. Y TeHa, IO 3yMOBJIIOE JedeKT
PO3BUTKY XBOCTA, BiH ay:ke Bucokuii (6inbiumit 3a 90% ). 3posymiio, 1o mobaum-
TH 3aKOHOMiPHOCTI ycHmagKyBaHHs, BU3HAUEHI 3akoHaMu MeHessa, MOMKHA JIUIIIe
3a YMOBHU BHCOKOI IEeHEeTPAHTHOCTI aHaJi30BaHMX TreHiB. ¥ pasi, KoJau o3HaKa BU-
ABJAETHCA He B yCiX HOCIIB BiAIOBiIHMX I'eHOTUIIIB, il Ha3MBAIOTh HelloBHOIO. He-
IOBHA NEeHeTPAHTHICTh IpUTAMAHHA 0araThbOM O3HAKaM opraHismis. PosrasmyTi
BUIIE ABUIIA PEIIECUBHOCTI, TOMiHAHTHOCTI Ta HEIIOBHOT'O JOMiHYBaHHSA € IIEBHUMU
CTYHEeHAMH MeHEeTPAHTHOCTI. IKIIIO TaK yCHagKOBYIOThCA XBOPOOU JTIOAUHU, MU TO-
BOPHMO IPO YCIaAKyBaHHS CXMJIBHOCTI 40 XBOPOOM Ha BiAMIiHY Bix ycmagkyBaHHS
xBopobu Ak Takoi. I[likaBo, [0 ITIeHeTPAHTHICTh MOKe MiHATHUCS 3 Bikom. Hampu-
KJIaJ, Ile CTOCYEThCA AeAKNX ajIeliB, acoifioBaHUX 3 PO3BUTKOM Y JIIOAUHU XBOPOO
moxuJjoro Biky. TakoK meHeTPaHTHICTh I'eHiB MOJKe 3aJIeKaTU BiJl yMOB CepeIoBU-
11, PO IO BU Ai3Ha€TeCsd B HACTYITHUX maparpadax.

Puc. 155. PisHi cTyneni 6e3XBOCTOCTi B MEHCbKUX KiIlIOK

3HanaiTb iHLWI Npyknaay B3aemMomii HeanenbHUX reHiB, BUKOPUCTOBYIOUM HAYKOBY NiTepaTtypy
Ta iHTepHeT-axepena

. HasBiTb BMNaaku BigxuneHb Big, MEHOENIBCbKOro yCrnaakyBaHHs B pasi B3aEMO/AIi
anesibHUX reHiB.

[MopiBHANTE HENOBHE JOMIHYBAHHA Ta KOLOMIHYBaHHS.

Y yomy nonsrae netanbHa gid reHa?

AK BUABNAETLCA MHOXWHHA i reHiB?

OnuLiTb BUNaaKM B3aeMomii HeanenbHUX reHis.

[MOSACHITb ABULLE NEHETPAHTHOCTI rEHiIB.
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§ 35. 3uenneHe ycnagKyBaHHA O3HaK

141

| Lo Take kpocuHrosep?
= LLlo Take nepBuHHI Ta BTOPUHHI CTaTte€Bi 03HaKW B JIOANHN?

Hoci Mmu posriiaaau ycuaJKyBaHHS MeHiB, JIOKYCH AKUX PO3TAIIIOBAaHI B PiBHUX
xpomocomax. Ilig yac popmMyBaHHSA cCTaTeBUX KJIITHH Yy IIPOIIECI MEIT03y XPOMOCOMMU
mepesamThCcA AK OfHA IiicHa oguHUIlda. Ile 3HAUNTS, 1110 Bei asesi, AKi MiCTATH-
cd B OfHiM XpoMocoMi, TepesatoThCs Bii 6aThKiBCHKOTO [0 HACTYITHOTO ITOKOJiHHSA
€IMHOIO TPYIIOIO (a He o ofHOMY reHy). TaKky 0coGJIUBiCTh HABUBAIOTH 34enLeHUM
ycnadxyeannam. O3HaKM, 3yMOBJEH] 3UelJIEHNMU I'eHAMH, yCIIaJKOByBaTUMYTh-
cd He He3aJeXKHO, AK Iie Bif0yBaeThCs 3rifHo 3 TpeTiMm 3aKkoHOM MeHeas.

e SuenieHe ycnaJaKyBaHHs. DeHOMEH 3YEILIEHOTO YCHaJKyBaHHA Ta
A Moro 3aKOHOMIPHOCTI BCTaHOBUB aMepuKaHCcbKuii 0iosmor Tomac Moprasx.
006’exTOM Oro JocaimkeHb Oyaa Myxa aposodina. Bouna mae Bchoro 4 mapu
XPOMOCOM, y AKUX MicTaTbcsa 6u3bKo 14 000 rewnis. Ile o3uHauae, 1110 BeauKa
KiJIbKicTh O3HAK Mae yCIaLKOBYyBaTHucCs 3uelnieHo. Mopran Bubpas ABi: Ko-
Jaip Tyny6a (cipuii — foMiHAHTHU, YOPHUU — PEIECUBHUI) i TOBKUHY KPUJI
(HopMaJbHa — JOMiHAaHTHA, HEJOPO3BUHYTI — pelecuBHa). JIoKycu reuis, 1o
BiATIOBimalOTh 3a HaBeAeHi 03HAaKM, MIiCTATHLCA B OAHiNI XpoMoOcOMi i mMO3HA-
yaTbesa AB (puc. 156, a). CxpecTuBmiu cipy Myxy 3 HOpMAJIbHUMHU KPUJIaMU
Ta YOPHY 3 HeJJOPO3BUHEHUMH, BiH oTpuMaB ribpunu, AKki maau o6uasi momi-
HaHTHi o3Haku (uB. puc. 156, a). HacTymHe cxpelryBaHHA 0yJIo IPOBEIEHO 3
opraHisaMom, TOMO3UTOTHO PelleCUBHUM 3a 060Ma reHamMu (BU IaM’ ATA€Te, 110
Take CXPeIyBaHHS Ha3UBAETHCI aHATIZYIOUUM).
YTBOpEeHM y pe3ysIbTaTi MonepefHbOTO CXPEIlyBaHHA ribpu Mae ABi XpoMo-

Puc. 156. Cxemu cxpelnyBaHb, ki mposogus T. Moprau

&

PoAB  ab PPosb @ R @ ab
AB ab AB ab AB ab
G: AB  ab G AB ab  ab Fi: ) %
Fi: Fi; B2 B 2 2
AB ab Ab aB
b K T T
AB AB ab
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COMU: B OHIl MicTATHCA ABa JOMiHAHTHI ajeJsi, B iHIIiA — aABa pellecuBHi (puc.
156, 6). 'omo3uroTHUII OpraHidaM HpPoOAYKYyeE Jjulle oauH Tuo ramer. OTixe,
MOJKHa O0yJi0 0 OUiKyBaTU B MOKOJIIHHI BiJl HACTYIIHOTO CXPEIyBaHHS MOABY
MyX i3 BOMa )eHOTUIIAMHU — CipUX 3 JOBTMMU KPUJIaMU 1 YOPHUX 3 KOPOTKHU-
MU Kpujamu y cruiBBigHomenHi 1:1 (puc. 156, 6). Aje peaibHicTh BUABUIACA

IeIno iHIIOo: KPiM OmMCaHUX ABOX (DEHOTHUIIIB, 3’ ABJJANNCI MYXH i3 cipum

TiJIOM i KOPOTKUMU KPUJIAMU, a TAKOK i3 YOPHUM TiJOM i HOpPMAJIbHUIMU KPU-

aamu (puc. 156, B). ¥ TaKUX MyX MaiOTh OyTH XPOMOCOMHU 3 KOMOiHAIiAMUT

ameniB (Ab) i (aB), Akux Hemae B 6aTbKiBCbKUX oprauismis (puc. 156, B). ITi
xpomocoMu (opMyIOThCA Hif yac KpocumHTroBepy (puc. 157). KpocuHnrosep

BimOyBa€eThCA BUIIAAKOBO B JOBLIBHOMY MiCI[i XpOMOCOMU, TOMY B KOYKHOMY

KOHKPETHOMY BUIIAAKY Iie He 000B’sI3K0BO Oyae Ha minauii mixk resavmu A i B

— YacTUHA YTBOPEHUX raMeT 3aJUIMUThCSI He3MiHeHOo. B onmucanomMy eKciie-

pumenrti (puc. 1, B) cymapHa KiJIbKicTh HeCX0KUX Ha 0aThbKiBChbKi opraHisamu

MyX ctaHoBUTh 17 % . IMOBipHiCcTE TOTO, II[0 KPOCUHIOBEP BiAOYaAeTHCA MixK

IBOMA KOHKPETHUMU reHaMu, 3aJIe:KUTh BiJl BifcTani Misk IXHiMH JToKycaMu:

1110 BOHA OiJibIlla, TO BUINlA HMOBipHicTh KpocuHTroBepy. ToMy B reHeTHIli IIpu-

WHATO BUMipOBaTH BificTaHb MiK reHaMU y BiflcOTKaX KpocuHroBepy. Il

OIVHUIIIO BUMipy Ha3UBaIOTh caHmumopzar. Ha ocHOBI Takux Bincranei 0y-

IYIOTh Kapmu Xpomocom, Ha AKi HaHOCATH IOCJIiJJOBHOCTI JOKYCiB pisHUX

reHiB i Bigcraui Mmixk numu (puc. 158).

YemaakyBaHHs, 34YellJieHe 31 CTaTTi. S3aKoHOMIPHOCTI 3YellieHo-
ro yCHIaaKyBaHHA, M0 IX MU PO3IVIAHYJIU BHUIIE, CTOCYIOTHCA T'€HiB, PO3TAIIIO-
BaHUX B ayrocomax. Ha BigmiHy Big HMX, cTareBi XpOoMOCOMHU Pi3HATHCA 3a
Ha6op0M reuiB. Y-xpomMocoma Mae HaiiMeHINui posmip (y Hilt 6gmsbko 50 re-
HiB). i reHn KomyIOTH GiNKM, AKi pPerysIolOTH PO3BUTOK eMOpiOoHA 3a JOJIOBiUMM

Puc. 157. Cxema yTBOpPEHHA TraMeT YHACJIITOK MeHo3y
A \' o \' N I
b

. I‘l

VY TBOPIOIOTHCA TaAKi XPOMOCOMY: OZHOKOJIFOPOBI — iIeHTUYHI MaTePUHCHKUM, PiBHOKOJIHOPO-
Bi — yTBOpeHi B pe3ysIbTaTi peKoMOiHaIii

Puc. 158. Teneruuna kapra ¢parMmeHTa ogHiei 3 xpomocoM ngpos3odistm

BepxHiii pag —
IOMiHAHTHI O3HAKH,
HUKHIN — perecuBHi
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TUIIOM, a TaKOX HH3KY OiJKiB, HeEOOXiZHMX MOJd YTBOPEHHS CIIEPMAaTO30i-
niB. I'eun B ckaani X-xpomocomu (~800) maioTh OinbIl pisHOMaHITHI (QYyHKILII.
Hanpurnaan, y Hill € redu, AKi KOAYIOTE ABa 3 TPHOX CBITJIOUYTANBUX O0iIKiB hoTO-
pelenTopiB oka; JesaKi 6iJIKM, HeoOXigHi AJId 3ropTaHHs KPoBi, Ta iHIIi (pepmMeHTH.
OCKiNbKY HAABHICTD TUX YU iHIIIUX XPOMOCOM 3YMOBJIIOE He JIMIIe BUSAB 03HAK, AKi
3a0e31euyI0OThCA HAABHUMHU B HUX TeHaMU, a i CTaTh OpPraHisMy, ycraaKyBaHHA Ta-
KHUX O3HaK € OiJbIl cCKJIagHuM. BoHO HAa3UMBAETHCA 3uenaeHum 3i cmammio. s
PO3yMiHHSA H0Oro 0co0JMBOCTEH IIepeayciM MpoaHaaizyeMo MeXaHidaMy BUSHAUECHHS
cTaTi i yac 3amyIigHeHHS Ta eMOPiOHaJIbHOIO POSBUTKY B JIIOAUHIU.
XpoMocoMHe BUBHAUEHHS CTATi B IIOAUHU. Bu 3naere, 1m0 B pasi craTe-
BOT'O PO3MHOKEHHsA 6araTo BUAiB MaioTh MOPQoJoTiuHo Ta (pisiosmoriuno Bigminui
crari. Ile 'k cTocyeThbca i qroguau. PopMyBaHHA OpraHiaMiB pisHOI cTaTi Bigoy-
Ba€ThCA MO-Pi3HOMY IIe B IIepioai eMOpioHaIbHOrO PO3BUTKY. Bupimaarue 3Ha-
YeHHA NPU IIBOMY Ma€ mapa OCOOJMBUX XPOMOCOM, SIKi HA3WMBAaIOTh CTATEBUMMU.
YV noguau BoHU 006’ eqHYIOThCA B 23-Ti0 apy (puc. 159). ik roBopusoca Buiie,
BHUOKPEMJIIOTEL X- Ta Y-xpomocomu. JKiHKM MaroTh ABi X XpOMOCOMHU, a YOJIOBi-
Ku 1o oxHilt X i Y-xpomocowmi (puc. 160). V¥ moguHM :KiHOUA CTATh HABUBAETHCS
20mM0z2amemHnor0, OCKiJIbKHY IIiJT Yac Meiio3y B OpraHismi popMyroThbcsa ARIEKJIiTI-
HHU, AKi MicTaTh TinbKu X-xpomocomy. HosoBiua K CTaTh € zemepozamemHuoro:
OJlHA IIOJIOBMHA cIepMaTo30ifiB mictuTh X, a inma — Y-xpomocomy. TeopeTnuHa
MNMOBipHICTDh HAPOKEHHA XJIONUYKKA a00 AiBumHKU cTaHoBUTh 50% i 50% Bix-
TMOBiJTHO, a CTATh HOBOTO OPTaHi3My BU3HAYAETLCSA MiJ Yac 3alJifHEeHHA TUM, IKY
cTaTeBy XPOMOCOMY Ma€ CIIepMaTo30i, 1110 6epe B HbOMY yuacThb. IliKaBo, 110 Ha
OPaKTUIl 1151 IMOBipHicCTE € meiro inmioro: Ha 106 xygonuukiB Hapoakyerbea 100
niBuaToK. [IpuuuHM 11bOT0 ABUIA OcTaTOuHO He 3’ sscoBaHi.Iloxiouuit (XY) mexa-
Hi3M BM3HAUYEHHSA CTATi NpuTaMaHHUH i iHIIUM ccaBmAM. IHII 3K BUAU MOYKYTh
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Puc. 159. CxemaTuuHe 300pa- Puc. 160. XpoMoCOMHUIT MeXaHi3M BUBHAUEHHA CTATL

JKeHHSA KapioTumy JIOAWHYU Ta B JIIOIUHU

MikpodoTorpadis craTeBux

XPOMOCOM LiB4mHka
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@ Yum pigHATbCA cTaTeBI OnuLWwiTe 32 PUCYHKOM MEXaHi3M BU3HAYEHHS CTaTi
Xpomocomu? B NIIOOVHMN.
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MaTU BiAMiHHI MexaHidMu BudHaueHHd craTi. Tak, iCHYIOTh BUIU, YV AKUX IeTe-
poraMeTHOIO CTATTIO € JKiHoua (meAKi mTaxu, penTuJaii Ta ixmri). B inmux Bungis
cTaTeBi XpOMOCOMHU € OJHAKOBHMMU 3a OyJOBOIO, a CTATh BHU3HAUYAETHCA IXHBOIO
KiJbKicTio (y reTeporamMeTHOI cTaTi HasgBHA JIUIIIEe OJHA cTaTeBa Xpocoma). ¥ ze-
AKHUX OPraHisMiB cTaTh BU3HAYAETHCS (PaKTOPAMU CePelOBUIA Ta HABITh MOKe
3MiHIOBaTHCA B IPoOIleci iHAMBiAyaIbHOT0 PO3BUTKY (AeAKi pubu, penTurii Torro).

MoaekyaAapHUNA MeXaHi3M BUSHAUEHHA CTAaTi B JroMuHU. Ha piBHi Ka-
pioTuny craTrh JIIOAWHU BU3HAUAETHCA HASABHICTIO UM BiICyTHiCTIO Y-XPOMOCOMMU.
YV Hi# Ke KJIOUYOBA pPOJb HAJIEKUTh T'eHYy, AKUHN mosHadaeTbcsa SRY (Sex
determining Region Y). Vloro IoKyc posTallloBaHMil Ha KOPOTKOMY ILIedi Iriei
xpomocomu (puc. 161). SRY kKoxye 0ijok, AKUI IpaIfioe AK TPAHCKPUIIiHHUN
darTop, peryaonun podotry immux reriB. [le# 6iox BIamBae Ha gudepeHIia-
Iifo eMOpioHAJBbHUX KJIITHH, 10 GOPMYIOTh 3a4aTKM CTaTEeBUX 3aJ103, iHillilo0oun
iXHit pO3BUTOK 3a yoJsoBiuuM TunoM. udepeHntifioBani KJIiTUHY TOYNHAIOTH BU-
po6aATH Y0JIOBiUi cTaTeBi ropMOHM (aHAPOTEHM), IKi, CBOEIO UeProOI0, BILJIMBAIOTH
Ha PO3BUTOK iHINMMUX YAaCTUH 3apoAKy. TaKuMM UMHOM, BU3HAUEHHS CTATi 3apo/I-
KY, III0 PO3BUBAETHCH, € CKJIAIHUM, OaraTopiBHeBUM mpoiiecoM. IHKoau rer SRY
BHACJIJOK MyTalliili Mo)xe OyTu HepobouumM. Y TaKOMYy pasi opramism Oyme maTu
JKiHoumMi (heHOTUII, HE3BAMKAIOUM HA Te, 1110 oro Kapiotun Mmae XY XpOMOCOMHUHA
Habip. TecTyBanHs HA HAABHICTD I[LOT0 I'eHa TPUBAJINI yac OyJIo OOHUM 3 eTalliB
nepeBipKu crmoprecMeHniB Ha OuiMnificbKux irpax.

3aKOHOMIiPHOCTi 34eIlJIEHOTO 3i CTaTTI0 yecnmaaKyBaHHA. Myraii B re-
HaX, JIJOKYCH AKHX PO3TaIlloBaHi B X-XPOMOCOMi JIOANHN, MOMKYTh IPU3BOIUTHI
10 POBBUTKY AAJBTOHiI3MY, reMmodiaii Tomro (puc. 162). 3a Takux yMOB KiHKHU Ma-
IOTH ABa aJieJli TaKUX reHiB, a YoJOBiKU — Julile ognH. ToMy B YOJIOBiKiB O3HaKa,
3a AKY BifmoBijmae TOW UM iHIIHWI ajiejib, BUABIATUMETHCA Bigpasy, He3aJe:KHO

Puc. 161. PosramyBansaa Jokycy reHa SRY Puc. 162. JIokycu neaKux reHiB, po3Talio-
BaHUX B X-XpOMOCOMi
. OHHg!M. { IxTios
' ; Linaxka anboIHISM } [inopocoaremia
Kopotke nneye Y-XPOMOCOMM, Lo M’si308a .
BW3HAyae cTaTb avctpododin { . 5
(SRY rew) JioweHa MirmeHTHWI
PETUHIT
LieHTpomepa
Hoere nneve
Y - xpomocoma
. CuHapom
femodinia A JNewa — HuxeHa
HaneToHiam remodinis B
CnactnyHa CuvHOpom namkoi

napannerisi X-xpomocomu
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Big TOro, AKMY BiH — AOMiHAHTHUN 4ymM pelecUBHUM. SIK IPUKJIAL PO3TIAHEMO
ycmagKyBaHHSA JaJbTOHiBMy. X-XpoMocOMa MiCTUTh I'eHU UEePBOHO- Ta 3€JIeHO-
YYTJIUBUX PEIENTOPiB oka. PellecuBHa MyTalliad B OMHOMY 3 HUX IIPU3BOAUTH IO
BTPAaTHU BiAIIOBiTHOI YyTJIMBOCTI, i JIOAMHA ITOTAHO PO3Pi3HAE KOJHOPU B UEPBOHO-
3eJieHil ginaHIi ciekTpa. HagBHicTs MyTaHTHOTO ajiesid B Y0J0OBiKa IPU3BOIUThH
10 PO3BUTKY B HbOTO JaJIbTOHIZMY.

s Toro o6 xBopoba BuABUJIACA B »KiHKHU, y Hel MaroTh OyTHu ABa Taki ajeJri,
iMoBipHicTE UOoro € HabaraTo MeHIIIOO. ¥ IeTepPO3UTrOTHOMY CTaHi, KOJU KiHKa
Mae OJHOYACHO HOPMAJIbHUM i MyTaHTHUH ajiesi, BOHa 30POBa, ajie € HOCieM XBO-
po6u. 1o Oyxe, AKIO 3JTOPOBUMA YOJIOBIK OAPYIKUTHCS 3i 30POBOIO KiHKOIO, AKa
€ HOociem xBopobu? JliTu pisHOI cTaTi oTpuMarTh Bix 6aThbKiB pisdHi XpoMocomu.
Tak, miBuaTa oTpuMalOTh BiJ 6aTbKka X-XpPOMOCOMY 3 HOPMAJBLHUM aJjejieM, TOMY
BOHHU BCi OyayTh 3M0poBUMHU. [Ipyry XpoMoCcOMYy BOHU OTPUMAIOTh Big marepi, i B
50 % miBuaT BOHA MaTHMe HOPMAaJbHUI ajiesib, a B 50 % — myrauTauii. Tomy 1mo-
JIOBHHA JOYOK Yy IIbOMY IILII00i OYAyTh HOCiAMEU XBopoOu (ajsie 3mopoBuMuU). [HIIA
CUTYyaIlisd 3 XJOIIAMN: BiJ 6aTbKa BOHI OTPUMAIOTL Y-XPOMOCOMY, V AKill HeMae
TaKOro refa. X-XxpoMOCOMY BOHHM OTPHMMAIOTH BiJ MaTepi, I y MOJOBUHI BUIIaI-
KiB BoHA MicTuTHMe MyTaHTHHI ajenb. OTiKe, IIOJOBMHA CUHIB, HAPOIKEHUX Y
IBOMY IILJII00i, YCIAIKYIOTh SAJIbTOHI3M. TakKUM UYMHOM, V 3J0POBOT0 IIOAPYIKIKS
B AKOMY MaTH € HOCieM XxBOopobOu, y 25 % BuUIlagKiB MOKe HAPOAUTUCS XBOPA LU-
TUHA 3 aJbTOHI3MOM, i BOHA Oy/Jle BUKJIIOUHO Y0JioBiuoi craTi (puc. 163). Otixke,
T'OJIOBHOIO OCOOJIMBiCTIO 3UEIJIEHOr0 31 CTaTTIO YCIaAKYBAaHHS € HEOJHAKOBA MO-
BipHicTb mepesaBaHHS O3HAKM AiTAM Pi3HOI cTaTi.

HeonmakoBa KiJIbKiCTh MeHiB y IpeICTaBHUKIB Pi3HUX cTaTell Mae BaKJIMBe 3HA-
yeHHdA. ['eHOTHN IpaIlioe AK IiJIicHA cucTeMa, i 3MiHa KiJIbKOCTi reHiB MOJKe MaTu cep-
103Hi Hacaigku. Y KiHOK KiJIbKicTh OiJIBIIIOCTI reHiB, 1[0 MicTATHCA B X-XPOMOCOMI,
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Puc. 163. YcnagkyBaHHS PeIleCUBHOI 0O3HAKM, 3UEIJIEHOI 31 cTaTTIO

XY XX ‘\

BaTtbko Matun

B 30posuii anens Xnonuuk  [OjsumHka  LiBuvHKa  Xnonyumk
MyTaHTHUIA anenb

_o . MobynyinTe aHanoriyHy cxemy ycnagkyBaHHS [AOMIHAHTHOI O3Haku, 34ersieHoi 3
X-XpOMOCOMOI0.

-

Puc. 164. ImakTuBoBaHa X-XpoMocoMa B AAPi

Ha Bigminy Binm anxepiid, 1mio posTaiioBaHe B CEpPeqUHi,
iHaKTMBOBaHAa X-XPOMOCOMAa DO3TAIOBaHA IOGIU3Y
AnepHoi 0000HKK. 11 HAABHICTL M03BOJISAE BUSHAUUTU
KapioTum JIOAWHY 3a JOTIOMOT0I0 MiKPOCKOIIa.
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€ BIABiui OisIbITION0, HisK y YoJIOBiKiB. [IJia KoMmeHcallii iel pisHuIli icHye MexaHism
iHakTuBaIii ogxiei 3 X-XpoMocoM: BOHA 3aJIUIITAETHCS B HIIJIBHOMY, KOHIEHCOBAHOMY
cTaHi, a 3UNTYBaHHA 3 Hel reHeTUUHOI iHdopMartii He spiticHIoeThes (puc. 164).

ITeii mpottec BimOyBaeThCs HA paHHIX eTallax eMOpioreHeay, a e, AKa caMe XPOMOCO-
Ma OyJie iHaKTUBOBaHOI0, O0MPAETHCA BUMIAIKOBO. Y HU3IIi BUTIAAKiB I1e MOJKe ITPU3Bec-
TU OO0 I[iKaBUX peadyJjbTaTiB. Hampukriam, y Kimok B X-XpOMOCOMi MiCTHUTBCSA JIOKYC
OIHOTO 3 TeHiB, AKWIl 3aMigHuil v pery smil 3abapeieHHs xyTpa. Voro romMiHaHTHUIT
aJiesb Koaye OiJI0K, SKUM CMHTe3ye IirMeHT (peoMeIaHiH, 1110 HaJae IIIePCTi PyA0ro Ko-
J60PYy. PeriecuBHU ayesb Koaye (pepMeHT, AKUI CUHTe3y€e eyMeJIaHiH — YOPHUH IIir-
MEHT. ¥ TeTePO3UTOTHUX TBAPUH VHACJIIOK X-iHaKTHUBAaIlil JedKi KIiTUHI MaTUMYTh
aKTHUBHY X-XPOMOCOMY 3 IOMiHAHTHUM aJIeJIeM, a JedKi — 3 peIleCUBHUM. ¥ TaKUU CII0-
¢i06 yTBOpIOETHCA (PeHOTHII, IT10 IOT0 HA3UBAIOTH «UePelaxoBoi0» KiltKkoro (puc.165).

Immri popmu yenmagkyBaHHsA, OB’ A3aHi 3i crarTio. Kpim onucanoro suine,
BUILIAIOTL 03HAKW, 00Medceni cmammio. Y IIbOMY BHUIIAAKY JIOKYCH BiJIOBIZHMIX
TeHiB MiCTATbCA B ayTOCOMaX, ajie 03HAaKa BUSABJIAETHCS JIUIIE B IPECTaBHUKIB TIEB-
Hoi crari. Hampukiaz, y ccaBIliB 0 TaKMX O3HAK HAJIEIKUTH MOJIOUHICTH (puc. 166).
T'enu, K1 KOHTPOJIIOIOTH PO3BUTOK MOJIOUHUX 3aJI03 i CEKPeIlito MOJIOKa, € B TeHOTHU-
i IIpeAcTaBHUKIB 000X cTaTell, ajle BUABUTHCA BOHU MOKYTD JIUIIIE B CAMUIT. [HITIOIO
¢GOpPMOIO BILIUBY € 03HAKU, 3a/excHi 6i0 cmami. BifmoBigHi reHn TaKoX MiCTATHCS
B ayTOCOMaX, BOHU 3yMOBJIIOIOTH PO3BUTOK O3HAK, IO MOKYTh BUSABJIATHUCS B IIPEJ-
CTaBHUKIB 000x crareii. [IpoTe xapakTep I[bOT0 BUSIBY MOKe pisHuTucs. Hanpukaan,
aJieJib OJHOIO 3 TeHiB, 1110 BiATIOBiTae 3a paHHE O0JIMCIiHHSA, Y YOJIOBiKiB MOBOAUTE cebe
SAK IJOMiHaHTHUI, a B "KiHOK 1 00JINCiHHSA ITOTPiOHA OJHOYACHA HASABHICTE JBOX TAKMUX
ajies1iB, TOOTO O3HAKA BUSBJIAE cede AK pellecuBHA. IHIIMMM CJI0BaAMMU, MeT€PO3UTOTHI
OpraHisamMm; MOKYTh MaTHU PisHI (heHOTUIIN, 3aIeKHO Bif IXHBLOI cTaTi. IIprmunHOO ITHOT0
€ TOPMOHAJILHUH KOHTPOJIb BUABY O3HAKU Ta Pi3HIi PiBHI TOPMOHIB Y YOJIOBiKiB i JKiHOK.

Puc. 165. Kimka 3 «uepenaxoBUM» 3a- Puc. 166. MosouHicTh y KOpiB — 03HaKa, oome-
GapBIEHHAM JKeHa CTaTTIo

Yomy Taki KilKkn € nuwe caMmunus- @ 3HanAaiTh iHWi Npuknagn 03Hak, 34ernyieHux 3i
Mn? CcTaTTio, OOMEXEHMX CTaTTIO Ta 3aNeXHUX Bif,
cTaTi, BUKOPUCTOBYIOYM HAYKOBY fliTepaTypy Ta
iHTepHeT-aXxepena.

1. [ainte 03HAYEHHSA NOHATTH 34Yer/ieHe yCraakyBaHHS.

Onuwitb excnepumenTn T. MopraHa.

AKMM € MexaHi3M BU3Ha4YeHHs cTaTi B IOANHN?

[MOSAACHITb 3aKOHOMIPHOCTI 34EMIEHOrO 3i CTATTIO yCNaaKyBaHHS.

Ha npuknagi NoSCHITb BUSIBU YCNaAKyBaHHS, 34EMIEHOro 3i CTaTTio, Y JIIOANHW.

o swN
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§ 36. UMTonnasmaTMyHa cnagKoBicTb
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Yomy miToxoHAPII Ta X10pOoNAacTv Ha3nBakoThb HarMniBaBTOHOMHUMMW opraHenamm?
.l SKi QYHKUIT npyuTamaHHi MITOXOHAPISM i naactugam?
Sky 6yn0BYy MaroTb CTaTeBI KIITUHW JIIOANHN?

DogR

Y nonepenHix maparpadax Mu 3’scyBaju, AK I'eHU, II10 MiCTATHCA B XPOMOCO-
Max fgapa, MOXKYTh BUBHAUATU PisHi OBHAKY, AK Ii TeHU ePelaloThCA 3 ITOKOJiHHSA
B IOKOJIIHHA Ta [0 AKUX 3aKOHOMipHOCTEl yCcIlaJKyBaHHA O3HAK Ie IIPU3BOAUTD.
IIpore Bu mam’ATaeTe, 1110 He BeCh TeHOM €YKaPiOTUYHMUX KJIITUH MiCTUTHCSA B AAPi
—vactuHna JIHK 36epiraerscsa B MiToxoHApiaAx i mractunax. Taka [[HK Takox mic-
TUTH TeHU, AKi MOKYTh 3YMOBJIIOBATY I€BHi O3HAKU.

@ YcenmagkyBaHHA O3HAK, 3a AKi BigmoBigaiooTh renu, 1o mictarsca B JJHK
MiTOXOHpPi#t abo migacTuj, Ha3WBAIOTh IUTOIJIa3MaTUYHUM, ab0 mozasamgep-
HUM.

Oco0aMBOCTI IUTOIJIA3MATHYHOTO yCHIAaAKyBaHHA. ['eHoM MiTOXOH-
Ipii ckaamaeTbea 3 KinbKox KinbieBux mojsekya JHKE (mT[[HK). PosMHoKeHHSA
X Oopramey BifOyBaeThbCA HIJIAXOM IPOCTOTO IIOAiNIYy, a MeTabOJiuHO aKTUBHI
KJITHHU MOXKYTh MaTH! COTHI Takux opraHej. Tomy B pasi BunukHeHHs B MT[[HK
MyTallii, y KJIiTHHI IIIBUIKO MOKe HAKOINUYNTHCA 3HAUHA KiJIbKiCTh KOMOill YIIIKO-
JII’KEeHOT0 T'eHa, 1110 HeraTUBHO BILJIMHE Ha poOOTY MiTOXOHPili, a OT}Ke — Ha eHep-
reTUYHU 00MiH y KiiTuHi. Ile Mo)Ke cyIpoBOAKYyBaTHUCA POSBUTKOM ITaTOJIOTiMH.
IxHe ycmagkyBaHHS BifpisHAETHCA Bif TOrO, IO MU PO3LIAAANM paHime. Bu
mam’sTaeTe, IO B 0araThboxX OpraHisdMiB, BKJIIOUAIOUHN JIIOAUHY, CTATeBl KJIITHHUI
MalTh CYTTEBO pisHY O0ymoBYy. CliepMaTo30iu € HeBEJIUKUMU KJIiTUHAMH, 110 MicC-
TATH MAaJIO IIUTOIJIAa3MH1 Ta MiTOXOHAPiH (y JIIOAUHU Iie O HAa cIIipajbHa OpraHe-

Puc. 167. PosrammyBansa B KaiTuHi nmosaanepuoi JJHK

KnitnHa

MiTtoxonapia

MiTtoxoHnapianeHa AHK

MopiBHaNTe aaepHy Ta MiToxoHapiansHy JHK
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na). HatomicTh ANIEKJITHUHN MaOTh IOPiBHAHO BeJIUKUI 00’€M ITUTOIJIa3MHU 3i
3HAYHOIO KiJIbKiCcTIO MiTOXOHPili (coTHI abo Tucsaui).

Ilixg yac 3anIimHEeHHA BCcepeaHY ANUIEKJIITUHY IIPOHUKAE JINIIE AP0, a BiATaK
MiTOXOHpiaJbHi TreHn 6aTHKiBCHKOrO OpraHisMy He IepearThes A0 3urotu. Ha-
BiTH AKIITO MiTOXOHJIPid 31 criepMmaTosoifa I IPOHUKHE B IIUTOILIA3My AUIEKJIiTHI-
HU, BOHA Oyze 3pyiiHOBaHa. TakMM YMHOM, TUTHHA OTPUMYE MiTOXOHAPiaJbHI reH’
auirie Big cBoel marepi (puc. 168). Bignmosigui o3HaKu OyAyTh BUABJIATUCS Heaa-
JeXXHOo Bix crati. [HIMIMMu caoBaMu, AKIO MaTU Ma€ MiTOXOHIpiajibHE 3aXBOPIO-
BaHHSA, 1OTO MATUMYTh yci il gitu. Bix 6aThbKa ok TaKi reHU AiTAM He MepesaroThCs.

Y pociuH, OKpiM MiTOXOHIPili, € IIacTUAU, AKiI TaK0oK MaoTh BiaacHy [JTHEK.
YcnagKyBaHHSA O3HAK, 3yMOBJEHUX HAasIBHUMU B Hili reHaMu, Ma€ IOAi0HI 3aK0-
HOMipHOCTI.

MuronmasmMaTuyHa CHATKOBICTH y JIOAMHHU. Y JIOIUHU [03adgepHA
IHK micTtuThcsa juiiie B MiToxoHApPiAX. Bonum matoTh 37 reHis, iKi KOAYyIOTH Je-
AKi moTpibHI AJMA QYHKI[IOHYBaHHA IIUX OopraHes OiJIKM, a TAKOYK HeoOXimwui mis
b6iocunresy 6inkiB TPHK Ta pPHEK. Posian po6oTu MiTOX0HAPil MOKe ITPU3BECTH
o nmopytnenua cuaTesy HuMu AT®, a BigTaKk — BIJIMBATU HAa €eHePreTUYHUN 00-
MiH KJiTUH i QyHKIIOHYyBaHHA BChOTO opraHiamy. I3 1iboro BUnamBae, 1o JOIN
3 ypaKeHHAMU MiTOXOHApiaabHUX GYHKIIINI MATUMYTh TaKUil HAOip CUMIITOMIiB:
yIIOBiJIbHEHUH picT, M’ A30Ba caabKicTh, IIiABUIIleHa BTOMJIOBaHiCTh, cepIieBa He-
IocTaTHiCTh i HM3KA MpobJyeM 3 PYHKIIIOHYBAaHHAM HEPBOBOI CHUCTeMU, HUPOK i
IUXaHHA — yparkeHUMHU OyAyTh yci opraHu, SKi moTpedyOTh 3HAUHOI KiJbKOCTI
eneprii gna ceoei poboru. IIpuraagom € cuagpom MERRF (Myoclonic Epilepsy
with Ragged Red Fibers). Bin moB’sizaHuil 3 MyTalli€elo B I'eHi, 1110 KOAYE OTHY
3 TPHEK (nepenocuts JisuH). Ile mpusBoAUTDH [0 MOPYIIeHHA CUHTE3y 0iJIKiB, 10
CKJaly AKUX BXOOUTH BiAmmoBigHa aminokucaora (puc. 169).

Puc. 168. OcobauBocti miToxouapians-  Puc. 169. Ilepepisu HopMasibHOrO (3/1iBa) Ta ypa-
HOTO YCIIaJKyBaHHSA B JIIOAUHUI sKeHoro (cupaBa) m’a3iB 3a cuaapomy MERRF

Batbko Matu Bbatbko Matun

Aitn Aitn

m 310poBi
o Hocii

YepBoHUM K0OJIbOPOM ITodhapboBamo MmiToxoHApii. ITix yac xBopobu Imi; MmeMOpaHo0 M’ I30BOTO
BOJIOKHA HAKOIIUYYETHCA BEJINKA KiTbKiCTh yparKeHUX MiTOXOHIPiA.

ﬁ 1. [ainte 03HAYEHHS NOHATTS UMUTOMIa3MaTUYHE yCrnaakyBaHHs.
© 2. Yuwm BiOpi3HAETLCS ycnaaKyBaHHS SAePHNX | N03asaepHNX reHis?
3. HaBepitb Npuknaam uMTonnasaMaTMyHoi CNnagKkoBOCTI B IIOONHU.
4. Y 4yomy nonsrae 6ionoriyHa ponb LMTOMIa3MaTUYHOI CrnaakoBOCTi?
5. OO6rpyHTyliTE 3HAYEHHS LMTOMNIa3MaTUYHOI CNaaKoBOCTI A1 OPraHi3aMy JIIOANHMN.
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§ 37. NoHAaTTA Npo MiHAMBicTb. CnaaKoBa
MiH/IUMBICTb

: SK reHv BU3Ha4yaroTb O3HaKu?
LLjo Take HaaNLLKOBICTb FEHETUYHOIrO KoA4y?
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IIporsrom momepeHiX POKiB B 03HATOMUJINCS 3 PiSHOMAHITHICTIO }KMBOI IpHU-
poau, BUBUUBIIY OYyIOBY Ta PYHKIIIOHYBaHHS OaKTepiii, rpubiB, POCJUH i TBAPUH.
ER @ MiHguBicTs — BJIACTUBICTH JKMBUX OPraHi3MiB HaOyBaTH HOBUX O3HAK Y

MeKax BULY.

MinsnuBicTs Bifirpae BasKaImuBy pPoJib y 3a0e3leueHHi eBOJTIOIiTHOTO TPOoIIe-
cy. 3yMOBJIeHA MiHJIMBICTIO PiBHOMAaHITHICTE (hOPM OpraHisdMiB Mae BUpimaibHe
3HAYEHHS JJIS CTIMKOCTi eKocucTeM. 3a 0COOJIMBOCTAMY TepefaBaHHsa 3 ITOKO-
JIIHHA B IOKOJIIHHA PO3PiBHAIOTH cnadko6y Ta Hecnadkoey popMu MiHINBOCTI
(puc. 1). CmagkoBa (reHeTUYHA) MiHJIMBICTh 3yMOBJIEHA 3MiHOIO T€HETUUYHOTO
MaTepianay: HyKJeOTHUIHOI TOCTiJOBHOCTI TeHiB, CTPYKTYPH IIeBHUX XPOMOCOM,
Ha0oOpy XpoMocoM y AApi Toiro. Po3pisHAOT: KOMOIHATHBHY Ta MYTaIliliHy
dopmu ciagkoBoi mingmBocti (puc. 170).

Komb6inaTueHa MIHJIMBICTH 3yMOBJIeHa YTBOPEHHAM pisHUX Habo-
piB, KoMOiHaIili HaABHUX aJiediB (0e3 3MiHU CTPYKTypHU T'eHiB, TOOTO 6e3 Io-
ABM HOBHUX aJIeliB). II IpUUMHAMH MOXKYTh OYTH KPOCHHIOBED, He3aerKHe
PO3XOI:KeHHs XPOMOCOM OO MOYipHIX KJITHH IIiJ yac Meio3y W BHOAIKOBE
00’eqHaHHSA TaMeT IIi yac samaigaerss (puc. 171).

MyTaniiaa MiHINBICTE. Mymayii — 1e cTiiiki (K1 He TPOXOAATH i3 ua-
COM) 3MiHM CHaAKOBOI iH(popMaIrii, 1110 TPU3BOAATE 4O IIOSIBU HOBUX a00 3MiHU
HaABHUX O3HAK i MOKYTH ITepelaBaTHCA HACTYITHUM ITOKOJiHHAM.

Puc. 170. Knacudikaiia Gpopm MiHIUBOCTI Puc. 171. PopmyBaHHS HOBUX KOMOiHAIii
aJieJIiB yHACIiOK KPOCUHTOBEDPY
( MinnusicTtb ) \&t/ w
Y Y
CnapkoBa HecnapkoBa
| MyTauinHa |

| Komb6GiHaTuBHa |
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IIporiec BUHMKHEHHA MyTallili Ha3MBalOTh MyTareHe3om. MyTailii MoKyTb BUHU-
KaTu cnoHmanno (MUMOBinIbHO) abo mix miero pisHMX YMHHUKIB — mMymazenié. My-
TareHu 3aJIesKHO BiJl iIXHbOI IPUPOAU MOMLIAIOTE Ha XiMiuHi (HOHU BasKKUX METAJiB,
IedKi opraHiuHi cOJyKM TOINO), idurni (IioHi3y0Ue Ta yiabTpadioseToBe BUIPO-
MiHIOBaHHS TOIO) Ta 6ionoziuni (Bipycu). BoHM MOKYTh YMHUTHU Oi/IBIIT iHTEHCUB-
HUI BILIUB HA JIIOAWHY, AKIIO BOHA KUBe HA €KOJIOTiUHO 3a0pyJHEHUX TEePUTOPiAX
(HampuKJIal, IOPAM i3 TPOMUCIOBUMU 00’eKTamMu) ab0 Hem0alIMBO CTABUTHCA MO
BJIacHOTO 3710p0oB’d. Tak, num, AKU BAMXA€E JIOAMNHA IIi1 Yac KYPiHHS IIUTapoK, Mic-
TUTHb PEUOBUHU, 1110 TOCUJIIOIOTh MyTareHes, a Iie MOKe IIPU3BeCTU 0 PO3BUTKY OH-
KOJIOTiYHMX 3aXBOPIOBaHb. He3q0poBo0 3BUYKOIO € HAATO TPUBaJie lepedyBaHHA «Ha
COHILi» BJITKY. YIeHb COHAYHE BUIIPOMiIHIOBAHHS MiCTUTDH BeJIUKY KiJIBKIiCTD yIbTpa-
(iosieTOBUX ITPOMEHIB, AKi MOTINHAIOTHCA IITKiPOIO I MOMKYTD CIIPUYNHUTY HETaTUBHI
3MiHu y GyHKIiOHyBaHHi i KiiTuH (puc.172). [IIBUAKICTh CIIOHTaHHOTO BUHUKHEHHS
TOUKOBUX MYTAIlill € IOPiBHAHO cTabisbHo0. CyuacHi maHi cBiguaTh, 110 B JIOJel 3a
TMOKOJIiHHSA BUHNKAaeE 3a3Buyaii 5—10 myrTairiii, ski BigpisuaoTs iX Big 6aTbKiB.

Tunu myrarii. 3ajeKHo BiJ XapakTepy 3MiH FeHeTHUYHOI'O MaTepialy BH-
OKPEeMJIIOIOTH TaKi TUII MyTallili: TeHHi, XPOMOCOMHI Ta TeHOMHi.

I'enni, a60 mouko086i, MyTaIlii CTOCYIOTbCA CTPYKTYPHU JIUIIIe OJHOTO reHa. dac-
TO IIe 3aMiHa OgHOTO HyKJeoTuny (puc. 173). SAKIimo myTrallia npuianae Ha iHTPOH-
Hi JiIAHKY reHiB, AKi He KOAYIOTH CTPYKTYPY OiNKiB, BOHA, MOKJINBO, 30BCiM He
MaTHMe HacJaigkiB. 3aMiHa HYKJIeOTHUAY B KOAYBAaJbHINM YacTHHI reHa MoKe MaTH
pisHi Hacaigku. OgHie!0 3 BJIACTUBOCTEH reHeTHYHOr0 KOAY € HAJJIUIIKOBICTE: Hes-
Ki aMiHOKHMCJIOTH KOAYIOThCA OijIbIlle Hisk ofHUM TpumieToM. 3Miny koxouny [ITHEK,
YHaCJiIOK SKO0I KoJoBaHa aMiHOKMCJIOTA He 3MiHIOETHCA, HA3MBAIOTh CHHOHIMIiU-
HO10. T0o0OTO HAAIUINIKOBICTh TEHETUUHOI'O KOJY € OJHUM 3 MeXaHi3MiB 3aXMCTy Bif
MIKiZJINBOTO BILJINBY MYTAIliii.

Puc. 172. Bunus yabrpadioneroporo Puc. 173. MexaHisM BUHUKHEHHSA TOUKOBOI
BUIIPOMiHIOBaHHA myTamii

DML aHk  iriiranicrroia P ATriTATIIIITIA
& MyTauis
J/“\uf"\k MPHK AVLTTYAVLITYIVTA AYTUCYAVLTYIVTA
- % 171 |||
Binibiic raigan | sanin aprivin | sanin

mMeTioHin Banefiuun cTon METIOHIH i3onefiymm cTon

Y. coom

Bupo6neHHs LwKipoto MenaHiH . .
2 P P M 29 OnnwWiTb reHHi MmyTaLii, BUKOPUCTOBYOHYM CXEMY.
nig Yyac 3acMaraHHsi € 3aX1UCHO

peakuji€eto Bif, HEraTUBHOI Aji
ynetpadionety. Aky popmy
MIHAMBOCTI iINIOCTPYE Len
npuknaa?
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IIpoTe GinbImicTs 3aMiH 3MiHIOE 3MIiCT MYTOBAHOTO KOJOHY HMOPiBHSHO 3 OPUIi-
HaJbHUM. 3a TAaKUX YMOB Y CUHTE30BaHOMY OiJIKY 3’ABUTHCA iHIIA aMiHOKMCJIOTA,
110 MOJKe CIPUUMHUTH IIOTipIlIeHHs ab0 II0OBHY BTPATy ¥oro (gpyHKIioHaapHOCTi. Ta-
KUU TUII MyTAallii HasuBaoTh Miccenc (a00 HecmHOHIMiuHOI0). Hanpukiam, MyTarlis
B T'eHi ofHiel i3 cy0OAMHUIIL TeMOTJIO0iHY: TUMiguI0oBUH HyKJAeoTu s Tpuiliery L1ITI]
3aMiHIOEThCS Ha afleHiJoBui i yrBoproeThesa Tpuriiet ITAIL. Ile mpusBoaAuTS 40 3aMi-
HU B OiJIKY IVIyTaMiHOBOI KMCJIOTH Ha BaJliH (nepexonaiimecs 6 4boMmy 3a 00nomozon
mabauuyi zenemuiHozo k0dy, § 32). YHacCIiJOK IIbOTO CUHTE30BaHUI IeMOrI00iH
HaOyBae BiAMIiHHOI BiJ HOpMaJIbHOI CTPYKTYPHU, IIOTAHO TPAHCIOPTYE KICEHb, a B
JIOOVHY PO3BUBAETHCA CEPIIONOAiOHOKIiTHHA aneMis (puc. 174). TNipioio € cury-
alfisg, KOoJu Yepe3 MyTallilo TPUILJIET, 10 KOIYE aMiHOKHUCJIOTY, IIePeTBOPIOETHCA Ha
CTON-KOIOH (HOoHcenc-mymayia). Toxl cuHTes moIinenTHUAHOTO JaHIIOTa IPUIIN-
HAETHCS paHillle, a yTBOPEeHUI KOPOTKUM 0iJI0K, iMoBipHO, OyIe HepyHKIIIOHATE-
Hum. OT)Ke, Taka MyTallid Hpu3Bee 0 YparkeHHs IeBHOI GpyHKIl KiaiTuam abo
opraHismy, To0TO PO3BUTKY XBOpoOu. TouKOBi MyTaIlil CIPUUYNHAIOTD IIOSIBY HOBUX
aJIeJIiB HaAsIBHUX T'eHiB.

Xpomocomni mymayii 10B’A3aHi 3 TepedymoBaMU B CTPYKTYPi ofHiel 1 KiTbKOX
XPOMOCOM, KOJIU 3MiHU CTOCYIOThCA Beaukux pparmentiB [JHK. Takumu nepebynoBa-
MU MOXKYTBb OyTu BrpaTtu yactul [ITHK, mepecTaHOBKY MiJITHOK, IIOJBOEHHS (DparMeH-
TiB TOIIO. ¥ TAKOMY pasi YaCTUH! XPOMOCOM MOYKYTb IIePeMiIaTuCa A0 iHIIINX, HEro-
mosoriuaux (puc. 175). ¥V Bunaaky Brpatu yactuuu [JHK kiituHa BTpauae QyHKITI,
0B’ sI3aHi 3 reHaMu, JIOKYCH SKHUX PO3MIIlyBaJINCs y BTpaueHoMmy (parmenTi. Ilepe-
CTaHOBKU Ta moABoeHHA (pparmenTiB JJTHK TaKko:K MOXKyTh MaTl HACTAiAKYU Y HEHOTHUIII.

I'enomni mymayii noB’a3aHi 3i 3MiHOI0 uyncya xpomocoM. BoHU MOXKYTH BUHU-
KaTH AK HACJHIOK IIOMUIJIOK Y PO3XOIKEHHI XpOMOCOM mix yac anadasu.

Y npomy BUIIAAKY (POPMYBATUMYTHCSA OPTAHI3MU 3 IIOPYIIIEHOIO UMCEJIbHiCTIO

151

Puc. 174. Hopmanbuuii (mpaBopyd) i cepmo- Puc. 175. Tunu XpoMOCOMHUX TTepPedyI0B
nomi6HUH (JIiBOPYY) ePUTPOIUTH

lMepeBepTaHHs MooBOEHHS
A EDCBF A B CCDEF
| | . I

A B CDEF

N |
A B DEF A B CLDEF
I . N . |
BupoaneHHs Bcraska

MOSICHITb, YOMY 3MiHa reHa reMornoBiHy 3HanaiTb 3MiHN B CTPYKTYPi XPOMOCOM,
BM/MBAE HA TPAHCTMOPTYBAHHA KUCHIO. AKi BiAGYIMCA BHACIAOK MyTaLLii PI3HOTO
T”ny.
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AK B OOHIiN mapi xpomocoMm, TakK i B ycix, To6To BimOyBaTuMeThbCsA KpaTHe 30ib-
meHHA abo 3MeHINIeHHA. Po3pisHAIOTE aneynnoidito — 3MiHy KiTBKOCTI OKpeMUX
XPOMOCOM, i noninaoidiro — KpaTHe 30iJbIIIeHHS BCHOI'O XPOMOCOMHOI'O Habopy.
ITpukaamgom remoMHOI MyTallii B JIOgMHY € TprucoMisa mo 21-i mapi XxpomocoMm — 3a-
MicTh HOPMAaJILHOI ITapu B KapioTuii icHyoTh Tpu Taki xpomocomu (puc. 176). Ile
IPU3BOAUTD A0 30iIbIIEeHHA KiJIbKOCTI IeHiB, II[0 MiCTATHCS B IIUX XPOMOCOMAX, i
CYIIPOBOYKYETHCA po3baslaHCyBaHHAM POOOTU TeHeTHUHOTO amapary. ¥ (eHOTH-
i e BUABJIAETHCA AK cuHOpom Jayna. Jlronu i3 muM CHHAPOMOM MAIOTh CIIEI[M-
(iuHy 30BHIIIHICTb, MOPYHIEHHA (PYHKIIiIN BHYTPIIIHIX OpraHiB, CIOBiIbHEHUN
PO3YyMOBUIT PO3BUTOK TOIO. KpaTHe 30i/JbIIIeHHS KiTbKOCTI BCiX XpoMOCOM MOKe
CIPUYNHUTHU IOABY TPUILIOIAHUX (X3), TeTparioinuux (x4) Ta iHIInx oprauismis.

Temomui myTarii He 3aBXau € HeratuBHUM ssBuineM. CydacHi gociaimxeHHS
cBimuaTh, 110 TaKe BigOyBajiocs B IIPOIeCci eBOIIOIil feIKNX BUIiB, 30KPEeMa YacTo
B pocanH. Hanmpukiazm, TeTpanjoifHUMU € nedAKi Buau ninernutli. Iloxinmoigusanisa
MOJKe BUHHKATH i 32 YMOB 00’ € IHAHHSA I'eHOMIB IpPeJCTaBHUKIB PiBHUX BUOIB, IO
MOJXKe 3aCTOCOBYBATHCS JIIOAWHOIO ITiJ YaCc CTBOPEHHS HOBUX copTiB. Hanmpukraan,
pocaunHa Tputukaie (puc. 177) BuBemeHa AK MiKBUAOBUI TiOpHUJ IIITEHUIN Ta
JKUTAa, 11 KapioTun MicTuUTh AUILIOIAHI Habopu XpoMocoM 000X BUIiB.

Hacmigkmn myTaimii st OpraHidMiB. 3a UM KPUTEPiEM BHOKDPEMJIIO-
IOTh TaKi TUIIM MyTalliii: HeTaTUBHi (CIIPUUYNHAIOTH 3aXBOPIOBAHHS, IIOTipPIIIEHHS
(dyuKIioHyBaHHA ab0 3arubesb), HEUTPaJbHI Ta KOpUCHi (HamaroTh OiJbIIi mepe-
Baru, HisK BuxigHi dopmu). Uepes Te 1m0 myTallii Big0yBaioThCsa He HATIPSIMJIEHO,
a BUIIAJAKOBO, OiJBIIiCTh iX € HeraTuBHUMU abo HedTpadbuuMu. KopucHi myTaiii
BUHUKAIOTHh ITOPiBHAHO PifKO, ajle BOHU MAalOTh BajKJWBe 3HAUEHHA OJIA €BOJIIO-
mii. KMo Mmyralid BUHUKJA B FeHePAaTUBHUX KJiTMHaX (IomepegHMKAaX cTaTe-
BUX), BOHA MOJKe IepemaTUcsA HACTYIHHUM IIOKOJiHHAM. MyTallii B coMaTUYHUX

Puc. 176. XpomocomHMH HAOIp JIfo- Puc. 177. 3epHa IMIIIEHUII], }KUTA TA TPUTUKAJIE
IUHU, XBOpol HA cuHApoM [layHa

WORK

D Rl B

11

Y I VY | T T Y
13 14 15 16 17 18
o Eaf * 84
19 20 21 22 XY

3epHa TpUTHUKAJE € OiIBITNME, HijK IMIIIIeHWYH]; Ti0pU Mae TPOAYKTUBHICTD MMOAIOHY IO IIITIe-
HUITi, 8 BUTPUBAJIICTh 10 HECOPUATIUBUX YMOB, AK Yy KUTA.



[MpaBo Ha NowwMpeHHs enekTpoHHOI Bepcii MmatoTb MOH Ykpainn ta IM30

KJITHHAX He YCIaAKOBYIOThCA. SIKIITO BOHU CTOCYIOTHCA KPUTUYHO BAKJIUBUX JJIs
icHyBaHHS I'eHiB, KJIITUHN MOXKYTh 3arUHYTU.

Age mosxauBi ¥ inmni BapianTu. Tak, a1 HopMaJabHOro (GYHKIIIOHYBaHHA 0a-
TaTOKJITHHHUX OpraHisMiB HeoOXigHa IIpaBUIbHA B3a€EMOIiA MisK Pi3HUMU KJIiTH-
Hamu. Ileit mpoitec MosKe IMOpyIIyBaTUcA B pesyyabTari myTairiii (puc. 178). Toxi
MYTaAHTHI KJIITHHN MOKYTh IIepecTaBaTy CIPUAMATH KepPYyIoUi CUTHAJM i ToYrHAa-
I0OTh BiJHOCHO caMOCTiliHe iCHyBaHHS: BOHU IIIBUAKO M HEKOHTPOJIHOBAHO iJIATh-
cd, popmyioun arjaoMmepaTu (IyXJUHU). YHACHITOK POCTY TaKi ONyXJIUHU MOMKYTb
epeTUCKaT KPOBOHOCHI CyIMHU, HEPBU TOIIO, Uepe3 IO iCTOTHO MOTipIIYEThCS
3I0POB’d, i 3a BiflcyTHOCTI JiKyBaHHS JIIOAUHA MOXKe moMepTu. Taki 3aXBOpIOBaH-
Hf Ha3WBAIOTHCA PAKOBUMMU, a IIPOIeC BUHUKHEHHA PAKOBUX IIYXJIUH — KAHYepoze-
nezom. Vloro MOKyThb 3aIlyCKaTH Pi3Hi YMHHUKHU, IIT0 HABUBAIOTHCA KaHnyepozena-
mu. [To HUX HaJle;KaTh pisHOMaHITHI XiMiuHi cmosyku (30KpeMa Ti, 110 MiCTATHCA B
IUMi BiJ maJliHHA [Urapok), ioHisyBaJabHe BUIIPOMiHIOBaHHSA, AeAKi Bipycu, TOIIO.
Iammum mHacaigxoM myTaliii Moske OYyTH IPUIIBULIICHUHA PO3BUTOK IPOIlECY CTa-
piHHSA KJIiTHH i TKaHUH (puc. 179).

3axmucrt Big myraiit. 3axuct [JHK Bif MOMKOAKEHD € BAXKJIUBUM IIPOIECOM.
Howmy cupuse Huska (axTopis. SgepHa 060J0HKa 3amobirae IOTPAIIIAHHIO BCEpe-
IVHY MKIiAJUBUX CIOJYK, KOHTPOJIOIOYY TPAHCIOPTYBAaHHS uepes AMepPHi IopH.
TicronoBi 6iKu TaK0K 3axuiaoTh moseKyau JJHK Big momkomkenb, HacaMIepes
Bif mii ioHi3yBaJbHOTO BUIPOMiHIOBaHHA. SIKIIO K mopyIeHHA cTpyKTypu [[THK Bce
9K BimOyJiocs, icHye pan MexXaHisMiB, CKepPOBAHMX Ha MOJOJAHHS IXHIiX HAcCHigKiB.
IIporiec BizHOBIEHH HiJMicHOCTI cTPpyKTYypu Mosekyau IHK micas ymkomKeHb Ha-
3UBA€ETHCA penapayicto, BiH 3AiIICHIOETHCSA 3a yUacTi crenianisoBaHux (pepmMeHTiB.
SIKIO MOIIKOMKEeHUM € ONUH JIAHITIOT, BiTHOBJIEHHS MOTO CTPYKTYPHU Bi0OyBA€ETH-
cdA 3a MaTPUIIEI0 APYTrOro, Iijioro. 3aBAAYYIOUYM IPUHIIUIY KOMILJIEMEHTapHOCTI,
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Puc. 178. Hacrigku nii myrareHiB Ha KJIiTUHY Puc. 179. Ilpukaa IPUIITBUAIIIEHOTO
CTapiHHA BHACJIIOK il ITKigIUBUX
YUHHUKIB
YwkogmeHHA

(MyTareH)

I
HopmaneHa \ |
KniTnHa | MyTaHTHa KniTHa
MepeTeOpeHHA
. @ . - g PakoBy,
&/ | -\_2 po3BUTOK XBOpoGK
I

Penapauia | MowkogKeHHA - l:ﬂ%%?ﬁ::me
NoWKog#eHb | OHK

» 3anporpamoeaHa
3arnbensb

JlronuHa Ha GoTO ImpalloBajia BOIIEM, i JiBa yacTuHA i1 06/ IMUYA XPOHIYHO OTPUMYBaJia 6iJ1b-
e yasTpadionery.

/44 MoscHiTL GionoriuHy NpUYMHY Takoi pisHML.
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MH 3aBXKJU MOYKEMO BCTAHOBUTH IIOCJIiJOBHICTh OJHOTO JIAHITIOTa, AKIIO BigoMa I1o-
caimoBHicTs iHmIoro. Binbin HeOe3IIeUHNMU € JBOJIAHIIIOIOBI PO3PUBU: MeXaHidMu
IXHBOI KOPEeKIIii € OibIII CKIATHIIMU.

SKI0 'K TaKUl PO3PUB HE CKOPUT'OBAHO, MOKYTh BUHMKATU XPOMOCOMHI MY-
ramii. CroHTanHi MyTalii 3gebisbiioro moB’ssani 3i samimamu ctpykrypu [THE
BHACJIiJOK IIOMMJIOK y il pepMeHTIB pemaparrii, pemaikailii abo pexomo0inaiii, a
TAKOK IOMUIJIOK ITiJ Yac KJIITHHHOTO HOAiay. 3 BiKOM 34aTHIiCTEL KJIITHH IO perapa-
il BHMKYETHCS, a BiiTaK iMOBipHiCcTh BUHUKHEHHS MyTalliil 3poctae. Hanpukaan,
iMOBipHiCTb HAPOAKEHHA JUTHUHU i3 cuHApPOoMOM JlayHa iCTOTHO 3aJIEKUTh BiJl BIKY
matepi: cranoBuTh 1:1000 y »xinok go 30 pokis i 1:19 y sxiHok cTrapmux 3a 45 po-
KiB, TOOTO 3pocTae 6inbIe HizK y 50 pasis.

IcHyOTHh TAaKOK KJIITHHHI MeXaHi3Mu 3aXUCTy Big MyTalliii. ¥ pasi BUHUKHEHHSA
yepes il MyTareHiB KPUTHUYHOTO IOIMKOIKEHHA YV KJIITHHAX MOKYTb 3aIyCKaTHCA
MexaHisMM 3amporpamMoBaHol 3armbeii. ¥ OiIbII BHMCOKOOPraHi3oBaHMX TBAPUH
icHyIOTB i cucTeMHi MexaHisMu 3axucry. € creriasisoBaHi KJIITHHM, IO KOHTP-
OJIIOIOTH CTAH iIHIIUX KJITUH Ta B pasi BUABJEHHA MOPYIIeHHA 3HUINYIOTH ix. e
€ yacTuHOm imyHitery. Kosn & omnmcani MexaHidaMu He CIPaIllbOBYIOTh, MYTAHTHI
KJITUHUA MOKYTh SaJUIIUTUCA KUBUMHU Ta IModyaTy (opMyBaTU PAKOBi MyXJIWHMU.
EdexTusHicTs pob0TH 3aXNCHUX MEXaHI3MiB TAKOMK MOKe 3SHUKYBATHUCS 3 BIKOM.

BaxauBuM ejileMeHTOM 3aXMCTY BiJ MyTaIliil y JIOAMHY € 11 ITIOBeIiHKa, CKepoBa-
HA Ha YHUKHEHHSA 3yCTPivi 3 MyTareHHNMU YNHHUKAaMU a00 3HUKEHH iHTeHCUBHOC-
Ti iIXHBbOTO BILINBY. Tpeba YHUKATH TAKUX IIKIAINBUX 3BUUOK, AK TIOTIOHOIAJIIHHS
Uy HaAMipHe mepe0yBaHHSA ITil CHEKOTHUM coHIleM 0e3 3axucty (puc. 180). ¥ pasi
He0e3neK KOHTAKTY 3i IMKiJInBuUMYy YnHHUKaMu (pafgiallis, XiMiuHi cmoayku), Ha-
IPUKJIAL, HA BUPOOHUIITBI, MOTPiOHO 000B’A3K0BO BUKOPHUCTOBYBATU 3aCO0M 3aXMC-
Ty Ta JOTPUMYBAaTHCA IIPAaBUJI OE3IEKHU.

Puc. 180. Cratuctuuni gaui momo o6cAriB Kypinasa nurapok (4opHa JriHis) i cmeprHOCTi Bif
pPakKy JiereHb IIOMisK YOJIOBiKiB (cuH4A JiHiA) i )KiHOK (uepBoHa Jinis) y CIITA.

CmepTHICTL Big pary

%008 7 NereHb y HONoBiKie 100
4500 - . . + 90 . o .

KinbHicTb BHUBAHUX [MpoaHanizynte rpadik. 4Yn € yasromxe-
4000 1 UMIAPOT H3 MOMHY T80 : :
sl | 70 HICTb MiX 306paXeHNMMN napameTpaMmmn?
3000 + 60
e (st (a) CTBOPIiTb MPOCBITHULBKMIA NPOEKT OISt
ol 40 &Y ydHiB Monoawmx knacie npo Mmytauii Ta
o % 3axX1CT Bif, HVX, BUKOPUCTOBYIOHM iHDOP-
1000 - + 20

mavuito naparpada Ta iHTepHEeT-oKepen.

CmepTHICTb Bif, |
paKy neredb y MiHOK

500 - 10

2. lNopiBHaKTE TUNN MYTALLIN.

3. LUo Take mytareHn?

4. 9ki BNAMBM HABKONINLLIHBOIO CepeaoByLLa BBaXaloTb MyTareHamm?

5. loACHITL HacnioKu MyTaLin ons opraHiamy.

6. 9ki pakTOpM 3axMCTy Big MyTaLin?

7. 9k BM BBaXAETE: YHOMY LLUKIAMBI MyTaLii BAHMKAIOTb YacCTille 32 KOPUCHI?
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§ 38.MoaudiKauirHa MiHAMBICTb
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Lo Take MiHuBICTb, SIKi ii pOpMU PO3PI3HSIOTH?
SIK pOCANHY T TBAPUHU MPUCTOCOBYIOTLCS 10 PIYHUX, CE30HHUX, A0O0BUX 3MIH

HaBKOJINLLHBbOrO cepenoBuLLa?

E SK BU BiKe 3po3yMisiu, He BCS PiBHOMAHITHICTL O3HAK OpPraHi3MiB Ma€ reHe-
TUYHE IiAIPYHTH, OedKi 3 BapiaHTiB 03HAK BUHUKAIOTH 400 3MiHIOIOTHCA IIPO-
TATOM iHAWBiAyaJILHOTO PO3BUTKY OPraHi3MiB.

HecnankoBa MiHIUBICTS — 1€ 3MiHU B Oy10Bi un (DyHKIiOHYBaHHI opra-

Hi3MiB, 1110 BiIOYBatOTHCSA BOPOJAOBIK iXHBOTO iIHAMBIAYaIbHOTO POSBUTKY ¥ He

mepenamThbCa HACTYIHUM ITOKOIiHHAM.

i HasuBaloTH TAKOK moodugirayiiinoro, anxe Taxki 3MiHu € Hi6U Mozudi-
KaIliAMU IeBHOTO TUIOBOTO, CEPeIHBOTO 3HAUeHHs. ['padiune 300parkeHHA
3aJI€KHOCTI YaCTOT 3yCTPivaJIbHOCTI PiBHUX BapiaHTIB O3HAKU HA3WBAETHCA
6apiayiiiHoi0 KPU60io.

Haii6inpim mepeKOHJMBUM NOpPUKJIagoM MonudikaiiiiHol MiHJIWBOCTI € 3a-
JIeXKHICTh OyIOBU Tijia Bifl KiJIBKOCTI MOKUBHUX PEUYOBUH, HEOOXITHUX IJIA HOP-
MaJbLHOTO iCHYBaHHSA opraiamy. SIKIO reHETUYHO OJHAKOBE HACIHHA BUCAIUTU B
OimHMI Ha MOKUBHI PEUYOBUHU I'DYHT i HeLOCTaTHLO IIOJHUBATU, TO BUPOIIIEHi poc-
JIMHU BiApisHATUMYTLCA BiJ TUX, II[0 BUPOCTYTh HA AiJIAHII 3 YHECEHUMU LOOPH-
BaMu Ta HOpMaJbHUM moJsinBoM (puc. 181). Mogudikarii MoKyTh cTOCYyBaTUCS I
YacTUH OKPeMOro opraHismy. HampukJsaanm, y poCaIuHU CTPiauIi popMa JIUCTKIB
3aJIeXKUTH BiJ] cepeOBUINA, ¥ AKOMY BOHU PO3BUBAIOTHCS: ¥ BOJi BOHU MalOTh BU-
IOBKEHY HUTKONOAiIOHY (popMy, Ha IIOBIiTPi pO3BUBAIOTHCS JIMCTKOBI IIJIaCTUHKU
y dopmi crpinu (puc. 182).

Puc. 181. BuiuB piBHA IIOJUBY Ha BPOKAUHICTh POCTIUH

BuaHauTte, 9ki pOC/vHN BUPOLLLYBANNCA 32 YMOB HecTayi BOJIOr .

Puc. 182. OsHaka K pe3yIbTaT B3a€MOZii Puc. 183. Y kimox ciaMcbKoi MOpogu KOIip
CepeoBHIIa Ta TeHETUYIHOL IPOrpamMu XyTpa 3aJIEKUTD BiJl TeMIepaTypu MIKipu

CepepoBuLLe iCHyBaHHS

At

leHeTnyHa iHpopmaLis
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Moaudpikaiii € pe3yabTaToM B3a€EMO/Iil cepeIOBUINA Ta IeHiB. Bu Bxe
3HaeTe, 10 MoAuGiKaIiiiHi 3MiHM 3yMOBJIEeHI BIIIMBOM Ha OPraHisM cepegoBHIIIA
icHyBaHHs. BomHouac BOHM YaCTKOBO OOMEKEeHi MeHeTUYHOI0 IIPOrpaMo0 iHAMBi-
IyaJIbHOTO PO3BUTKY. lleAKi 03HAKM MOXKYTb CYTTEBO 3MiHIOBATUCA 3aJEXKHO BiJ
yMOB icHyBaHHS (3picT, Maca, KiJIbKicTh i po3mipu aucTKiB Toimo). IHIII o3HAKH]
NPaKTUYHO He 3ajieKaTh BiJ HuX (HAIpUKJIaL rpymna KpoBi B gogunu). IIpukia-
IOM MOJKe O0yTH XapaKTepHUIl A4 ciaMCbKUX KilllOK KoJip mreperi (puc. 183). 3a-
OapBJIEHHS BOJIOCCS 3aJIEKUTh BiJl TEMHOTO IIIrMeHTy eymMeaaHiny. @epMeHT, AKU
CUHTE3YE ITI0 CIOJIYKY B CiaMChKHX KiIlIOK, iHAKTUBYETHCA 3a 3BUUYANHOL IJ1d Tija
TEeMIIepATypPU Ta € AaKTUBHUM 3a TeMIepaTypu Hu:kdol Bixg 33 ‘C. Uepes Te Bimga-
JIeHi Bifg meHTpa TyJy0a, a 0TiKe, XOJOMHIII JiIAHKY MaloTh TeMHiIle 3a0apBJIeH-
Hs. 3MiHa TeMIlepaTypHu JOBKiJIJIS TaK0K BIJIMBAE Ha KOJip 1epcri. OT:Ke, BaacHe
MOKJIUBICTh (DOPMYBAHHS 03HAKY BU3HAYAETHCSA CTPYKTYPOIO BiATIOBiZHOTO reHa.
IIpore cTymiub i xapaKkTep BUSBY O3HAKM 3aJI€XKaTh BiJl 30BHINIHiX yMoB. IHIITHM
MexaHizsMoM (popMyBaHHSA 3MiH y (DEHOTHIIL € 3MiHa PiBHA aKTUBHOCTI TeHa 3aJI€MK-
HO BiJ yMOB cepeoBUIIa.

BaacruBocti momudikamimnol minauBocTi. Cryniae moaudikamifinux
3MiH piBHUX O3HAK Ma€ MeBHI MeXXi, 3yMOBJIEHI I0T0 T€HOTUIOM: IIMUPOKUMHU IJI
OMHUX O3HAK i By3bKUMU — IJd iHmuX. Tak, 3SMiHIOIOUN XapaKTep XapuyBaHHSA JIIO-
IUHHU B JOPOCJIOMY Billi, 3a3BUUaii JIErKO 3MiHUTH Macy Tija (HallpukJazm, HadpaTu
3aliBy Macy 3a He306aJlaHCOBaHOI'0 XxapuyBaHHs). IIpoTe Maiirke HEMOYKJINBO CyTTE-
BO 3MiHHUTHU 3piCcT UM JOBKUHY KiHIIiBOK. Moaudikarliiini sMinu € 000pOTHUMU: Y
pasi moBepHEHHA YMOB iCHYBaHHA [0 BUXIZHWX O3HAKa 3MiHIOETHCSA BiIIOBimHO.
Tak, mepeBeleHHsA ciaMChKOI KillTK1 B IPOXOJIOAHIIIIE ITPUMIIIIEeHHA IPUBeIe A0 II0-
TeMHIiHHSA IIIEPCTi, a KOPEKI[isd pPallioHy JIOAWHU 3 HAJJIUIITKOBOIO Baroi CYIIPOBO-
IKYBAaTUMETHCA CXYTHEHHAM.

JlabopaTtopHa po6oTa

BuBueHnHs 3aKOHOMipHOCTEeH MoaudikamiiiHOl MiHINBOCTI

Mema: BCTaHOBUTH 3aKOHOMipHOCTI MogudikaIiiinol MiHJIMBOCTI.

O6nadnanna ma mamepiaau: pocanHHi 06’eKTH (JIMCTKYU, OyIb0U KapTOILIi, Ha-
CiHHS, CYIIBiTTA 3JIaKOBUX POCJIUH TOIIO), JiHiliKa, 0JIiBellb, pyYHa JyIa.
Ilepebiz pobomu:

1. BusuauTe 03HaKy, AKY Oy/eTe HOCIi»KyBaTH B 3alIPOIIOHOBAaHOMY 00’ €KTi.

2. IMosiuiTh 3araybHy KiJIbKiCTh 3aIIPOIIOHOBAHUX AJIA JOCJiAKeHHA 00 €KTiB (n) i
BaIHUIIITE ¥ TA0JUILIO.

3. BusHauTe JOBKUHY KOYKHOTO JUCTKA (200 KiJIbKicTh BiuoK OyJIbOM KapTOILIi,
KBiTOK cymBiTTsA ToOI0) — BapiauTy (V) o3HaKH.

4. ITomiuiTeh yacToTy 3ycTpivasbHOCTiI KokHOI BapianTu (P).

5. ITobyayiiTe rpadik 4acTOTU 3yCTPivaJbHOCTI KOKHOI BapiaHTH AOCJIiAKyBaHOL
O3HAKMU.

6. ITpoanauisyiite rpadik. ChopmyaroiiTe 3akoHOoMipHOCTI Moaudikamiiizmol MiH-
JIUBOCTI.

1. Lo Take HecnaakoBa MiHNMBICTL?

2. lMosAcHiTb BionoriyHe 3Ha4YeHHa HecnaakoBOi MiHANBOCTI.

3. Hasepaitb npuknaam moandikauiiHoi MiHANBOCTI B IIOOVHN.

4. $ki 3aKOHOMIpPHOCTI MoAM®IKaLiHOI MIHIMBOCTI Oy/IM BUSIBNEHI BaMU Mif, Hac
nocnigxXeHHa?
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§ 39. PerynAuia akTMBHOCTI reHis
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0 Sk reHeTnyHa iHpopmMaLis peani3yeTbCsl B O3Hakax?

Y momepeaHix maparpadax Bu AisHaJANUCA, AK 30epiraerbcs reHeTudyHa iHdOp-
Mallisfg, AK BOHA peaji3yeThCs B O3HAKaX OPraHisMiB i mepegaeThCs 3 TOKOJIHHA B
MMOKOJiHHA. BaKiBe 3HaUeHHSA MAa€ PeryJAllis aKTUBHOCTI reHiB. Bu mam’araere,
110 0araTOKJIITHHHI opraHiamMu c)opMoBaHi KJIITHHAMH PisHUX THUIIB, AKi yTBO-
pIOIOThCA HLIAXOM Au(epeHIrianii 3 moYaTKoBOl KIiTuHu — 3urotu. [jid Toro 1moo
MIPaBUJIBLHO chopMyBaIuCa AuUPepeHIiifioBaHl KJIiTUHM, HEOOXiTHO B HMpaBUJIbHIiN
IIOCJIiIOBHOCTI aKTHUBYBaTHU NMeBHI reuu (i 3amobirtTu akTuBaIii HEMOTPiOHUX reHiB).
Kpim Toro, 3aye:xkHO BiJf yMOB cepeIoBUIIa IIEBHI IreHY ITIOBUHHI IpaIioBaTu 0iIbIIl
Y1 MEHIII aKTUBHO. 3a/1JId I[bOT0 iCHye HM3Ka MeXaHi3MiB, SKi IpaIiooTh Ha BCiX
cTagisax peaJsisalrii remeTuuHoi iHdopmarrii (puc. 184).

Tpauckpunigiiiai dakTopu. Perynania TpaHCKPUIIil Aem0 Pi3HUTHCA B
IpoKapioriB Ta eyKkapioTiB. Mu synmHUMOCA AeTaJbHO HAa OCTaHHIX. [[JIsd moyaTKy
rpanckpuiniii PHK-moximMepasa moBumHa 6yTu 3B’ A3aH0I0 3i cnemniaabaumu OiTka-
MU, AKi Ha3UBAIOTh mpancKkpunyivnumu paxmopamu. I'osoBHI TpaHCKpUNIiiHi
daKTOPU YMOKJINUBIIOIOTEH 00 6JIOKYIOTh TPAHCKPHUIIITiIo T'eHa B ijiomy. Kpim HuX,
iCHYIOTH IOAATKOBI TPAHCKPUMIIiiHI haKTOpHU, AKI 3B’ A3YIOTHCA 3 PETYIATOPHUMU
nocaigoBuHocTamu JIHEK, 1110 MOKYTH PO3TAIIIOBYBATUCS AK 1003y PEryIbOBaHO-
ro reHa, Tak i Ha 3HAUYHIi# BigcTaHi Big HbOrO (purc. 185). 3a edexToM, 1110 YMHUTHCS
Ha IIpoIlec 3UMUTyBaHHA iHGopMaIrii, po3pisHAIOTL eHxancepu (Big auru. enhance;
OiCUIIIOIOTH TPAHCKPUIIIiIO) Ta callniencepu (Bix auri. silence; mociaabiiooTh).
IikaBo, 10 PeryJaATOPHI AiNAHKM MOKYTh PO3TAIIOBYBATHUCA B HEKOIyBaJIbHIN
vyactuHi JJHK a6o HaBiTh B iHTpOHAX iHINTNX I'eHiB.

Puc. 185. Ilpunnun po6oTu BiggaaeHoi pery-
JIATOPHOI TiMAHKY Ha IPUKJIaAi eHxaHcepa

Puc. 184. PosrammyBaHHSA TOYOK Peryiaril
eKcmpecii reuis

leH y w‘w’" ‘T Binok, wo gopmye netnio [HK e
i Perynauia
TRaHCKPINL Micua 38’aaysanHa
o NSNS ‘
Perynauia
l npouecuHry l'onoauiw )
TPAHCKPUNUTAHI -
MPHK Jl\ly’"\ PHK P ¢a:'upu . i}a:r:::;umni
danTopu
PEI’)‘I‘RLI,iﬂ (TyT — aKkTHBaTOPK)
l = TpaHcnopTy =
MPHK PHK 3 agpa . =
(y uuTonnasmi) JIVI\ PHK-nonimepasa
Perynauia
TpaHcnAuil

Binok

Crenianbai 6inKM GOPMYIOTH 3T'MH MOJEKYJIN

OHK, y pe3yJsbTaTi 40ro peryasaTopHa JiasHKa
HaOJIMIKAETHCA 10 peryaboBaHoro resa. Ilonar-
KOBi TpaHCKPUOIiiHI (paKTOpPM B3aEMOAIIOTH
3 TOJIOBHUMU, YHACJIIJOK YOT'0 IIOCUJIIOETHCS
TPAHCKPUMIid.

-COOH

b CxapakTepusyiite hyHKLIO TPAHCKPUMLINHMX hakTopiB.
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Myramii B mux ginauxkax JJTHK He cymIpoBOIKYIOThCA 3MiHAMU aMiHOKMCJIOT-
HOI IIOCJIiOBHOCTI OiNIKiB, ajie MOXKYTh CYIIPOBOIYKYBATHCA 3MiHOIO aKTHBHOCTI
reHiB. Ile € miaATBEPIKEeHHAM TOTO, III0 T€HOM € IIiJIICHOIO CUCTEMOIO, a He MeXa-
HiuvHuM 00’ eqHanHaM rediB. Tpanckpumniiiiai ¢paxTopu KoayoThesa 61u3bK0 6%
rediB eykapioris. Ha G yHKI[IOHYBaHHS OJHOIO r'eHa OJHOYACHO BIJINBAIOTH KiJlb-
Ka peryasaTopHux 0inkiB. [leaki TpaHCKPUIIIiliHi (GaKTOPU CUHTE3YIOTHCS JIUIIIE
B pasi moTpedu BHACJJILOK eKcipecii BigmoBimuumx rexis. IHII K MOMXYTh OyTH
IPUCYTHIMY B KJIiTHHI TpuBainii yac, ajle B HeAKTUBHOMY CTaHi. [XHA akTHBaLIig
MOJKe 3IiJiCHIOBATHUCA CIellialis0BaHNMU BHYTPITHBOKJIITUHHNMY YNHHUKAMU B
pe3yabTaTi Aii HAa KJIITHHY PeryjaATOPHUX CIOJYK (HampuKJag ropMoHiB) abo iH-
mux cTuMyaiB (puc. 186). TpaHcKpumiiiiai ¢pakTopu MOMKYTH BIJIMBATU HA aK-
TUBHICTB 6araThboX I'eHiB, JeAKi 3 AKUX TAKOXK MOKYThb OyTu peryasatopuumu. Lle
BKAas3ye€ Ha CKJIANHICTh peryadIlii pyHKIIioHyBaHHSA NreHOTUIY.

Onwucani MmexaHisMu BifirparoTh BayKJINBe 3HAUEHHS, 30KpeMa B Peryadnii em6-
pioHAIBHOrO PO3BUTKY. BAXKIMBUMU TPAHCKPUNIINHUMU (PaKTopamMu € O0iITKOBi
nponykTu hox-reHis, AKi BU3HAUYAIOTH 3araJbHUM ILJIaH Oy L0BHY Tijia y TBapuH. IHImi
TPAHCKPUIIIiNHI (paKTOPU PEryJioioTh POSBUTOK HEPBOBOI CHUCTEeMU, HAIPUKJIAT,
red FOXP2 akTUBHO €KCIPECYeThCs B JiISAHKAX TI'OJOBHOT'O MO3KY, OB’ A3aHUX
3 MOBJIEHHSAM, HMOT0O MyTaIlil IPpU3BOAATEL M0 IOpymieHHA 1miel pyHKIi. MyTramii
FOXP2 BigirpaBau BaskauBy poJib B eBoJorii mroguau. I'ex CREB i BigmoBigumii
0iJIOK peryJoioTh (hOPMYyBaHHSA CUHAIICiB, 0€PYYH yUacTh y MpoIlecax HaBUaHHSA Ta
nam’ATi.

3MiHA CTyNeHs KOHJIEeHCAIlll XPOMATUHY AocAracThbesa MomudikamiaMu
IIHEK a6o 6i1kiB xpoMaTuHy — ricToHiB. OgHi€(0 3 MOKJIUBUX 3MiH € alleTUJIIOBAH-
Ha (npuegnanua sanuiky aneratry CH,COO) ricronosux 6inkis. Ile sHmsKye IxHIO
cuopizuenicts o [IHK, moserrye ii Bix’emHaHHS, a BiATak — MO3UTUBHO CIIPUSAE

Puc. 186. Perynsamia poooru reuiB ua npu- Puc. 187. [IpuHIUND BOJINBY METUJIIOBAHHA
KJani il paxTopiB pocTy JIHK Ha piBeHb TPAHCKPHUMILil

CEIREELIEE MeTunbosaHa HemeTunbosaHa

Mem6paHHi peuenTtopy EdekTopHi 6inku D,HK D'HK? iﬁ iﬁ 'D'HK
AKi CTUMYNIOIOTH I« l‘n '“ ‘.T T W ] ’" T i‘" ’"

\“ KNITUHHWIA nogin Ta pict IL» /4 w {L}lu&})g}u ) Il 4 /]
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BTOPUHHUX \- XpomatuH He XpomatuH
MEESERIAE, \ LOCTYNMHWUWA ANA  AOCTYNHWIA ANns
AKi aKTUBYIOTb >
TPaHCKPUNUiiHi pakTopu, / TpaHcnauia T ‘l TRaHcKpunull TRaHcKpunLll

‘::;l/reu, L0 CTUMYJIIOE,
PiCT KNITUHM

TpaHCKpUNLLiFHI
dakTopu B Aapi

TpaHckpunuis

(UPHK 7

WA g
= leH, Wo cTumynioe v }J
KAITUHHWIA noajin 2 X
PHK-nonimepasa

Y Taxwuii crocié MoKy Th AiATH # iHII YnH-
HUKWU.

5’ BurkopncToBylo4M cxemy, ONnLLITb MexaHi3m Aii GakTopiB POCTY Ha KITITUHY.
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TpaHcKpuniii. IIpoTune:KHUM MexaHI3MOM € Mmemuawéannsa (IPUETHAHHS
merunabHOi rpynu — CH,) nuruaunosux ocuos [IHK (puc. 187).

Ile yckiaanmmioe 3B’saA3yBaHHa Ta pobory PHK-mosimepasu, ToOTO HeraTuBHO
BILIMBae Ha TpaHcKpunmioo. [linaaku JJHK 3 BucOKuM piBHEM MeTUJIIOBAHHSA €
HEaKTHUBHUMMU. ¥ TaKUI cIocid, HampuUKJIaL, Hig yac audepenmiamii KIiTuH Big-
OyBaeThbCcA (PpyHKIiOHAJIbHA iHAKTHUBAIIiSA TiTAHOK XPOMATHHY, V AKMX 3alHCaHi
TeHHU, 1110 He MOTPiOHi KaiTuHi a5 o6paunoi cnemianisamnii. Hanpukian, y KaiTuHax
M’A3iB UM CIOJIYUYHOI TKAHMHU He MOTPiOHi 6i1KM, AKi cuenu@iyHo npuTaMaHHi He-
PBOBUM KJiTHHaAM. [HIINM OPUKJIAAOM TaKOl iHaKTHUBAIlil € BUKJIIOUEHHS OJHiel 3
X-xpomocom, omnucane B §39.

AnermrioBanHsa ricroniB i metuntoBanusa JJHK e nmpukiaagamu enizenemu4wHot
(«HAm reHAMM») PETyJsAIlil, — KOJIM 3MiHa eKcIipecii reHiB IpPoXoaAuTh 0e3 3MiHU IX-
HBOI cTpyKTypu. Ile Moxke BimOyBaTucs IIifi BILIMBOM yMOB cepenoBwuiria. Harpu-
KJIaJ, B OSHOMY 3 JOCJiIKeHb YUYeHi aHaJi3yBaJii 3J0POB’s MKUTEJB Ta JKUTEJIbOK
HinepnaugiB, aki mapoxgmauca Hanpukiuii Ipyroi csitoBoi BiitHu. Ilepion Barit-
HOCTi IXHiX MaTepiB IIpUIIaB Ha Oy)Ke CUJIBHUN roJion. Bussuiaocs, 1o B odOcTexxe-
HUX Jofeli OyB 3HAYHO MEHIIUIl piBeHb MeTWJIOBaHHSA HeBHUX nainaHok [THK B
NOPiBHAHHI 3 THMM, XTO HapoAuBCA udepes 1—2 POKM Micisd 3aBepIleHHS Iepioxy
rojsony. Taki 3MiHM CYIPOBOMKYBAJINCS HEraTHMBHUM BILIMBOM Ha 30POB’S uUe-
pes3 mecATWIITTA IIic/sa HapomKeHHs. B exkcrmepuMeHTax Ha MIypax OyJo IIOKasa-
HO, IO ITOTOMCTBO CAMMUIlb, SKi IIOraHO AOTJIAJAJM 3a CBOIMH HAIQJKaMW, PO3BU-
BaJIOCS 3 IIOPYIIIEHHAM IIOBENiHKN, BUSABJIAIOUYN O3HAKU MHiABUIIIEHOI TPUBOMKHOCTL
(puc. 188). Ie GyJio 110B’A3aHO 3 €IIireHeTUYHUM BILINBOM Ha €KCIIPECii0 B TOJIOBHOMY
MO3KY I'€HiB PeIlerTopis 10 INIIOKOKOPTUKOIAHIX TOPMOHIB, Uepes 110 ITOPYITyBaaacsa
HOpMAaJbHA peakIlis Ha cTpec. TakuM YMHOM, eIlireHeTHYHI BILIMBU Ha PAaHHIX eTarmax
POBBUTKY MOKYTh iCTOTHO BILTMBATH Ha (PYHKITIOHYBAHHS JOPOCJINX OPraHi3MiB.
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Puc. 188. Cxema eKCIIEPUMEHTY, 110 TOKA3Y€E BILJINB MATEPUHCHKOIO IIiKJIYBaHHA HA PO3BU-
TOK MO3KY y IIypPiB

1 O6pann camuub, AKi NO-pi3HOMY AOMNAAAIOTH 3@ MOTOMCTBOM 3 3HOBY 06Mpanu camuLib 3 Pi3HUM piBHEM NiKNYBAHHA

Mpuainann
mano

Micna HapoAXKeHHs
LYPAT 3aMiHUAK

[No6pe roaysanu, Camuui BupoLysanu
6araTo BUAM3yBaNM UysKe NOTOMCTBO

2 AHanizyBanm MO30K [OPOCAUX LLYPiB 4 AHanizyBasm MO30K LLyPAT, WO BUPOCAU
leHu Mano meTnbOoBaHi leHn CUNBbHO MeTUNbOoBaHI leHu Mano meTnboBaHi leHn CUNBbHO MeTUNbOoBaHI

PESyﬂbTaTl/I BUABUINCA
TakKUMuU Cammmmn

PiBeHb MeTU/IIOBAHHS I'eHiB, OB’ I3aHUX 3 PErYJISII€I0 CTPeCY, OYB BUIIIUM Y IIIYPAT, 3a AKU-
MU IIOTaHO AOTJIAfaNu. Yepes Ie BOHU Oy MEeHIII CTiHKUMY 0 HbOTO.

MosACHITL pesynbTaT NPoBeAeHOro eKCrnepuMeHTy. Ang 4oro AOCAIOHNKN MIHAN LWYPST
Y APYrili HaCTUHI EKCNEPUMEHTY?
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Perynsanis mpouecunry ta tpancnopryBaHHA 3 aAapa MPHRK. fAx su
naM’siTaeTe, OOHUM 3 eTalliB IPoIlecuHTry cuHTe30Bauoi mosieKyau PHEK e curaficuur.

PHK, cunTesoBaHi 3 0iIbIIOCTI reHiB, MOMKYTh IIiAgaBaTUCA aJIbTEPHATUBHOMY
CILIAMCUHTY, YV Pe3yJAbTAaTi YOT0 3 OJTHOTO i TOT'O K I'eHa MOKYTh YTBOPIOBATHUCSA Pi3-
Hi MPHK, a BinTak cunTesyBarucs pisHai 6inku. Ille ogHuM MexaHiZBMOM peryJsalLii
excmpecii rexis € pegaryBanas PHK — amina il HykaeoTugHOi mocaigoBrocTti. Ha-
IPUKJIAM, Y KIITHHAX KUIIIeUHUKA JIIOJNHY Bin0yBaeThcA 3aMiHa HyKJIeotuaa I Ha
¥ B MPHEK opnoro 3 6iskiB. ¥ pesyabrati KomoH ITAA minsgersea Ha YAA, KoTpuit
€ CTOII-KOJOHOM (nepexonaiimecs 6 ubomy 3a 00nomo2o10 2eHemuinozo kody). YHa-
CJIOK IIHOTO B TAKUX KJITHHAX YTBOPIOETHLCS BKOpPOUEHA Bepcid 0ijKa, sKa Mae
merro BimMinHI GyHKIII Bil TOBHOPO3MipHOI.

ITig wac TpaHCcKpUNIlii MOXKYTH BimOyBaTUCsa MOMUIKHU. ¥ AApi cuHTe3doBaHi PHK
YIIPOAOBIK IIPOIIECUHTY IIPOXOAATD PAM €TalliB « KOHTPOJIIO AKOCTi», 3a pe3yabTaTaMu
AKOT0 Ne(eKTHI MOJIEKYJIN PYHHYIOThCA 10 BUXOAY Uepes AlepHi IIopH, a BifTak — 3a
IXHBOIO iH()OpMAIli€l0 He 3MOKYTh CUHTe3yBaTUCA 01JIKM HeIPaBUJIbHOI CTPYKTYPH.

Perynamisa va pisui Tpancasaimii. Ille oquH eTam KOHTPOJIO eKcpecii re-
HiB 3ailicHIOEThCA B iuToIIa3mi (puc. 189). [lnsa mouarky 6iocunTesdy 6imka MPHE
MOBUHHA 3B’sA3aTucs 3 pubocomoro. Ileit mpoitec Moske 6JI0KyBaTHCA cHelliarizoBa-
HuMu Oinkamu. Mosekyniu MPHK matoTh oOMerkeHUit yac icCHyBaHHSA, IiCJs YOTO
3a3HAIOTh pyiHyBaHHA. [ledaki 6ia1Ku MoKy Th K 30epiratu MPHK Binx merpagaitii,
TaK i, HaBIaKu, IIPUCKOPIOBATH ii.

Mu maBesu He BUKJIIOUHUU IIepeJiK MeXaHi3MiB peryJisilii ak TMBHOCTI T'eHiB.
JleaKi 3 BiZOMUX cydacHUM YUeHUM IIPOIIECiB € Ha/ITO CKJIAJHUMU IJId HAIIIOTO ITij-
PYYHUKA, OesdKi K He n0 KiHIsg BuBueHi. IIpoTe 3po3yminio, 1110 peryasaiia ekcipe-
cii Bimirpae He MeHII BaKJIMBe 3HAUEHHA NJd (DYHKI[IOHYBAaHHSA OpraHidMiB, HixK
IIpoaHaJji30BaHi BUIIle IIPOIlecy peaJsridallii reneTuvyHol iHdopmarrii.

Puc. 189. Perynsamia ekcipecii Ha piBui Tpancasmii

TpaHckpunuia (.

g ) Tpchnﬂ uisa

Binok

<
E> E> Lerpapauis

MPHK
E> @ TpaHcaauis
BiACYTHA

[MosACHITL, HOMY Yepes3 AedKuiA Yac nicna Buxony B umtonaasmy mosnekyna MPHK nosuHHa
OyTN 3pyiHOBAHOIO?

[HK MPHK

1. [aiiTe 03HAYEeHHS NOHATL EKCIPECIs FEeHIB, TPAHCKPUILIiVIHI pakTopu.

2. Ha akux etanax peanisaLii cnagkoBoi iHhopmMaLii MOXIMBa perynsuis akTUBHOCTI
reHiB?

Yu 3aBXay TPAHCKPUMLLsi NIEBHOIO reHa NpM3BoAMTb A0 BUSBY BiAMOBIAHOI O3HAKN?
Cxapaktepunadynte rofioBHi LUASXM PErynsuji eKCnpecii reHis.

[MosICHITb 3HAaYeHHS perynsLii eKCnpecii reHiB y GyHKLiOHYBaHHI OpraHi3MmiB.

ok
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§ 40. MonynAuilHa reHeTHKa

z LLlo Take 6ionoridHn By i nonynsuis?
SKi BUPI3HSIIOT KPUTEPIT BUAY?
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VY momepenHix maparpadax Mu 3’sCyBaju 3aKOHOMIPHOCTI (popMyBaHHS O3HAK
y pe3yJabTaTi B3BaeMOil TeHOTUITy Ta YMOB CEepeOBUIlNA iCHYBaHHA, a TAKOXK 3aKO-
HOMIipHOCTI IepefaBaHHA IeHETUYHOI iH(popMAaIlii 3 MOKOJIIHHA A0 IMOKOJIIHHA Ha
piBHI okpemMux opraHismiB. Bu nmam’araere, 110 6i0102ivHUl 6ud — 1le CYKYIHICTD
TeHEeTUYHO CIIOPifHEHNX OPraHisMiB, AKi CXPEMIyIOTHCA Ta JAIOTh IIJIOAI0YE ITIOTOM-
c¢TBo. OIUHUIIEIO CTPYKTYPHU BUAY € NONYAAYIA — CYKYIHICTH OCOOMH BUIY, KA 3a-
iMae yacTUHY H10T0 apeaJiy Ta i30/Ib0OBaHa BiJ iHIIINX MOAI0HUX CYKYIHOCTEH IIHOTO
Buay. KoskeH oprauism y momyJisilii Mae mpurTaMadHUN BuAy HaOip reHis, ajge BOHHI
MOJKYTb OyTHU IpeJcTaBJieHi pisHuMHu ajenamu. Ile cTBOpIOE reHeTUUHY pisHOMA-
HiTHiCcTb momyiarii (puc. 190), asxa Mae BaKJIMBe 3HAYCHHS [IJIsI CTIHKOCTI BUAY Ta
€BOJIIOI[ITHNX IIPOIIECiB, 1110 3 HUM BifOyBarOThCA.

@ CykymHicTh ajesiB ycix reHiB, HAaABHUX Y HOIIYJIAIil (Y1 BCix 0COOMH BUY)
CTAHOBUTH reHO(OH TonyIaIlii (abo BUAY).

Heski reHu MOKYTb OyTH IIPECTaBJIEHI JIUITe OJHUM ajJIeJIbHUM BapiaHTOM — 3a-
3BUYAN Ie TeHU, 10 3yMOBJIIOIOTH Ay Ke BAXKJINBIL 11 GYHKITIOHYBaAaHHA OPraHidaMy
O3HAKM, TOMY MyTallii B HUX € JieTalbHUMU. Hanpukaam, 10 TAKUX HAJIEKATh TeHU
0iIKiB AMXAaJBHOTO JAHITIOra MITOXOHIPi# a00 hox-rexnu, 1110 BUBHAYAIOTH IIJIAaH OY-
IOBU Tijia TBapuH. MeHIII BayKJIUBI IJis iCHyBaHHS I'eHU MOYKYThb OyTH IIpefcTaBJIeHi
KiJIbKOMa ajiesiamMu, (OpMYyHUN TeHETUYHY MiHJIUBICTBH. ¥ IIPOIIECi CTATEBOTO PO3-
MHOKEHHs OpraHisMu OOMIiHIOIOTHCA ajieIAM! PisHUX TeHiB, opMyoouud HOBi ix
KoMbOiHarii B moromcTBa. Take mocTifine «mepeMilyBaHHA» T€HIiB yCepeanHi MMoIry-
A1l Mae HUBKY 3aKOHOMipHOCTell, AKi AOCHiIKYy€e nonynayilina zenemuka.

Puc. 190. TenoTun KOHKPETHOI 0COOMHY € IIiAMHOKUHOIO TeHODOHY BULY
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Pisui komb6inarii aysesis popMmyioTh pisHi (heHOTHIIN.

. 3HanaiTh, AKMMN anenamm Bigpi3HAIOTLCA 0COOUHN, 06BeAEeHI Ha CXxeMi KoslaMu.
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ITomupenuM MUTAaHHAM € JOJIA HOCIIB periecuBHUX ajenaiB. SIK Bu mam’araere,
3a CXpeIlyBaHHA JOMIHAHTHUX i pelleCHBHUX I'OMO3SUTOT yce IMOKOJIiHHsA Oynae re-
TEPO3UTOTHUM, & OT:K€ BUABJIATUME JIUIIE JOMiHAHTHY O3HAKYy. 34 YMOB IOHAJb-
IIIOTO CXPeITyBaHHA TeTepo3uroT Jjuilie 25% TMOKOJNiHHA OyZe MaTH PeIecUuBHY
o3HaKy. IIoBHICTIO pellecMBHE MOKOJIHHA MOYKe OyTU JIMIIIe TOMAi, KOJU obuaBa
0aThbKiBCBhKi OpramisaMu € pelleCHBHUMU I'OMO3UTOTaAMH. 3aaBaJiocss 0 — i3 yacom
IIOJIA HOCIiB pelleCMBHUX O3HAK MOBWHHA 3MeHIITyBaTucA. IIpoTe e He BiAmoBigae
niticaocti. Hocil perlecuBHUX 03HAK MOMKYTHb 3 ABJISATHUCS 3a CXPEIyBaHHS reTe-
poauror Mixk co6oio (25% ), rereposuroT 3 perecuBaumu romoauroramu (50% ) rta
pelecuBHUX ToMo3uroT Misk cobor (100% ). Ile BpiBHOBasKye «MacKyBaHHA» pe-
IIeCBHOI O3HAKM B MOKOJIIHHAX BiJl CXpeIlyBaHHA 3 JOMiHAHTHUMU I'eTEPO3UTOTA-
MH. YHACIIJOK I[OTr'0 B HOMYJIAIIAX KiJbKiCTh HOCIIB pisHUX aJiesiB Ta 0COOUH, AKi
BUABJIAIOTDH Pi3Hi BapiaHTU 03HAK, 38 YMOBU JOTPUMAHHSA IIEBHUX YMOB € CTAJIOIO.
1151 sakonoMipHicTs Bifoma Ak 3akon Xapdi-Batinbepza. Take saBUIlle HA3UBAIOTH
2eHemu4HO0 piéH0o8azoto. [l1a fioro forpuMaHHA He0OXinHO, 1100

* IOIIYJAIA Majia JOCTATHLO BEJUKY UNCEJIbHICTD;

+ ycepexnuHi He BizOyBasioca BUOIpKOBOTIO cXpelyBaHHA (KOYKHA Iapa 0COOUH
pisHOI cTaTi Mae 0OfTHAKOBY MOBipHiCTh 3aJIUIIIUTU IIOTOMCTBO);

+ Ha Hel He Jiaau paKkTOPU TOOOPY 3a IEBHUMU O3HAKAMU /TeHAMU.

3posyMiso, IMo a HisIK He BCci momyadAllii 3aJ0BOJIbHAIOTH TAKUM KPUTEPisaM.
¥V pasi HagBHOCTI THCKY 4000PY BiZOyBaeThCs YCYHEHHS HOCIIB He0akaHUX aJiesIiB
(puc. 191).

Piske cKOpOUEHHS YNCETBHOCTI MOMYJIAIIl MOKe BUIaJKOBUM YMHOM 3MiHUTH
CUiBBiZHOIIIEHHA MisK HOCiAMU PiBHUX ajeniB (apetid renis) romo. Taki 3miau pis-
HOBAaru € BaXKJINBUMU (PaKTOpPaMU €BOJIIOI[iTHOTO IIPOIIECy.

Puc. 191. 3mina yacToT ajiesiB yHACJIiJOK J060PY MPU3BOAUTE A0 3MiH YaCTOT BiAMOBiIHUX
deHOTHUIIB
3akou Xapmi-BaitnGepra B
MaTeMaTHIli
ITosrauumo sitepamu p Ta

@ YaCTKY JOMiHAHTHOTO (A)
Ta PerecuBHOTO (a) aJiesiB y
reHO(OH/Ii IeBHOI MOITYJIAILil.

K110 B 1IHOTO TeHAa JIniiie

& IBa ayei (HayimpocTintmit

BUTAJOK), TO cyma p + q =1

(100% ). KinskocTi HOCiB
Pi3HUX TeHOTHUIIIB Y IIbOMY
pasi MoKHA MopaxyBaTy 3a
dopmyaamu: p? (AA), 2pq (Aa)
Ta ¢? (aa). 3a yMOB reHeTUYHOI

piBHOBaru 11i yncJia 6yayThb
MOCTiAHUMU.

gg Mpuraparite 3 Kypcy MatemMaTuku, YoMy OOPIBHIOE (p + q)?. MOACHITb, YoMy YacToTa 3y-
CTpiYaNbHOCTI HOCI NEBHOIO FrEHOTMMY BU3HAYaETbCA 40OYTKOM ABOX HaCTOT anenis.

Jarite 03Ha4YeHHS NOHATTA reHOPOHA.

LLlo BnBYae nonynsujiHa reHeTuka?

Yomy B nonynsiLisx He 3HNKAKTb HOCIT PeLLECUBHNX O3HAK?
flk icHyBaHHS LOGOPY BN/IMBAE HA FEHETUYHY PiBHOBary?

hoON=
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§ 41. FeHeTMYHa BapiabenbHicTb Il0AMHU -

‘ LlJo Take reHom?
SIKy CTPYKTYPY Ma€ reHoOM JII0ANHN?

ﬂ

Onwucani B momepeHbOMY Haparpadi 3aK0OHOMIpPHOCTI CTOCYIOTLCS I JTIOACHKUX
CIIiJIBLHOT.

Bu suaeTe, 1110 cyuyacHe JII0JICTBO HAJIEIKUTD /IO OAHOTO0 Oiosioriunoro Buny Homo
sapiens. Hair Bu He € OTHOPIIHUM, ¥ HbOMY BUAIJIAIOTH I'PYIIN JIOJEl, AKi 3a eB-
HUMU O3HAKaMH OJIMIKUYi BCepeqUuHi Irpynu, HidK 3 iHIMUMU rpynaMu. €IMHOTo mifg-
X0y [0 BUAIJIEHHSA TaKKUX IPYII 3a YiTKO OKPECJIeHNMU KPUTEPiaAMU HeMae: yUeHi B
raJysi corioJiorii, KyabTypoJjorii, auTpoioJjorii Ta 6iosorii moaiasoTs JI0ACTBO Ha
pacu, HaAI[iOHAJBHOCTI, eTHiuHi Ta iHNII rpynu. HeomHopigHICTE JIOICTBA OUEBU -
HO IIOMiTHA HaBiTh Y 30BHIIIIHiX 0O3HaKaX OYJOBM: MU PisHIMOCS KOJILOPOM IIKipH,
BOJIOCCS, 3POCTOM, (pOPMOIO Ta pPO3MipoM oueli i GaraTbMa iHIIIMMHU ITapaMeTpaMu
(puc. 192). 3 marepiany nomepenHix maparpagis 3po3ymijsio, 110 Taki BigMiHHOC-
Ti IOBUHHI MaTW B TOMY UHCJi i reHeTHYHe IiAT'PYHTsA. 3BiCHO, HEMae SIKUXOCh
cruenu@ivHNX reHiB, AKi 0 3yMOBJIIOBAJIN HaJIEXKHICTD A0 Tiel UM iHIIIOI rpynu: K
IIpeACTaBHUKY OLHOTO BUAY, BCi JIFOM MaIOTh IMOAI0OHI reHOTUIIN. I1eThCs JIUIIIe TTPO
nepeBaKaHHs TUX UM iHIINX aJeJbHUX BepCiii CIiIbHUX OJsd Bcix remis. Cyuacui
TOCJiIKeHHA CBioUaTh, 1110 99,9% renomy € cuigsHuMY B yeix mrogeii. I muire 0,1%
OHK namatoTh HamM HemoBTOPHOI yHikamsHOCTi. Ha 11i 0,1% mnpunazmarmoTs omucaHi
paHiIie ycmaakoBaHi ajiesibHi Bepcii reHiB i myTarii, 110 BUHUKAWOTh AK HOBi. Ila
PisHUIA reHOMiB 3yMOBJIIOE BiAMiHHOCTI B 30BHIiIIHi# i BHYyTpimIHili 6ymosi, v ¢isi-
OJIOTiUHHUX OCOOJIMBOCTAX, Y CTIMKOCTI 10 XBOPOO i XapakTepi pearyBaHHsA Ha JiKHU
Toifo. KpiMm 1poro, 3BicHO, uacTMHA BigMiHHOCTEHl 3yMOBJIeHa MOAM(MIKAIiHHOIO
MiHJMBiCTIO BHACJJIIOK BIIJIMBY CEePEIOBUIIIA.

Puc. 192. TeneTuuno pisHopinui aroau pisHATbCA peHOTHIIUuHO. HaTOMiCcTh reHeTuuHO
imeHTHMYHI oY (MOHO3UTOTHI OJIM3HIOKM) AYKe CXOMKi

$4 YoMy MOHO3UrOTHI BIN3HATA € FEHETUYHO IAEHTUYHUMU?
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OcobauBuii inTepec A cydacHOl 6ioMeUIITMHN CTAHOBIATD OSHOHYKJICOTHUIHIL
nosimopdismu (SNP). Ile sigminaocti B [IHK, saKi cTocyroThed Jiullie onHiel mapu
ocHOB. Mu paniIie po3riagaan Taki IPUKJIaIN 3a3HaAUeHUX 3aMiH AK TOUKOBI My-
rarii (§ 37 ). Aje He Bci moxiOHI 3aMiHU IPU3BOAATE A0 iCTOTHUX 3MiH Y CTPYKTYPi
KoJoBaHUX OiNKiB, AKi MU HasuBaJu paHile adenamu. Amxe gedaki SNP MoxyTs
0yTU CUHOHIMiUHMUMH MyTaIliamu, (§ 37), fedaKi — mpunazaT Ha HeKOAYBAJIbHI Mi-
naaku JHK, axux y aoguean 6ausbko 97% . I HaBiTh AKINO 3aMiHA HYKJIEOTULY
€ HeCMHOHIMiUHOI0, 3MiHeHa aMiHOKHMCJIOTA MOKe MAaTH XiMiuHiI XapaKTepuCTuKU,
nomibHi 0 BUXigHOI, a TOMY CTPYKTypa OilKa MOKe 3MiHUTHCS He KPUTHUUYHO 0
ioro royioBHOl PyHKIII. TUM He MeHIIIe, BOHA MOKe 3SMiHUTHCA YacTKOBO. Hampu-
KJIaJd, IKIO I'eH KOAYye IMeBHUM (hepMeHT, MedKi 3aMiHu aMiHOKKCJIOT MOKYTh 3a-
JIUINATH HOoro (PyHKI[iOHAJIbLHUM, ajie 3MiHIOBATHU e(PeKTUBHICTh Ha KiJbKa Bizco-
TKiB. Ile He mpusBeAe A0 TaKMX KaTacTpohiuHMX HACTIAKIB, AKi MU omucyBaamn
pawire (§37), aje 3a yMOBY BUKOPUCTAHHS HAYKOBUX CTATUCTUYHUX METOMiB BOHU
MOJKYTb CTATH IIOMiTHUMU.

A ananisy mofiOHuUX edeKTiB ydyeHi B rajgysi reHeTUKU BUKOPHUCTOBYIOTH
aJITOPUTMHU TOBHOTEHOMHOTO MOINTYKY acotiamint (puc. 193). HocaimKyBaHUX JIIO-
el po3misATh Ha I'PYIU 3a KPUTEPieM, AKUI I[IKaBUTH gocaigHukis. Iamai pa-
XYIOTh YaCTOTH 3YCTPivaJbHOCTI pisHMX BapiauTiB moaimop@isamis, acorifioBaHi 3
TUM 4 iHIIUM (PEeHOTUIIOM. ¥ TaKHuii CII0oci0 yueHi 3HAXOAATh MeHU Ta iX JiIAHKH,
moB’s13aHi 3 pisHuMH BapianTamu os3Haku. IlikaBo, 1o 85% Bimomux nuai SNP €
CHLJIBHUMMU IJIA BCHOI'O JIOACTBA, a inmri 15% e cnemudivyso pisHUMU B IIpeACTaB-
HUKIB PiSHUX JIIOACHPKUX ITOIYJIAITIN.

Armo mocaimskysani BigmMiHHOCTI cTOCylOThCA cTifiKocTi m0 XBOpoO abo
COPUUAHATINBOCTI 0 JiKiB, TaKi JOCHiMKeHHA MAlOTh UnMaJje NPpaKTUUYHEe 3HAa-
YeHHS.

Puc. 193. TIpurnas MOBHOTEHOMHOTO IOIITYKY acoIiiaIii
!
[ .

e e e L

15

o4

gl P)
-

chromasome
3o0paskeHnii pe3yJabTaT aHaJIi3y Mae Ha3By MauxerreHchbKuil rpadik. Koabopu Ta mudpu mo
oci abcIuc IT03HAYAIOTH PisHi XpOMOCOMU, Bich OPAMHAT BijoOpaskae CTYIIiHb acoIiioBaHOCTI
3 mocJimkyBaHUM mapaMerpoM. IIyHKTUpPHA JiHiA BigmoBimae piBHIO CTATHCTUYHOI 3HAUY-
miocti. MoskHa 6aunTH, 110 B I[bOMY JOCJTiI:KeHi 3HalieHo 5 norenniiaux micups y JHK, axi
OB’ sI3aHi 3 JOCIiIPKYBAaHOIO0 03HAKOIO (PiBeHb KPOBOIIOCTAYAHHS APiOHUX CYIUH).

@ MpoaHanizynrte, y 9knx XxpOMOCOMax MiCTATbCS 3a3Ha4€Hi N’ATb MOTEHLINHO LLiKaBMX TOKYCIB.

@ MigroTtynTe NoBiAOMAEHHSA NPO NOAIMOP@I3MU, aCOLNOBaHI 3 IHLUMMW O3HaKaMu JIOOVHN,
BUMKOPUCTOBYIOYM HAYKOBY NliTEPATYPyY Ta iHTEPHET-OKepena.

1. HasBiTb pakTopu, AKi 3yMOBIIIOIOTb FEHETUYHY PISHOMAHITHICTb NIIOACTBA.

2. Yu [iloTb Ha cyvyacHe NI0ACTBO €BOMIOLiMHI dakTopn? AKLLO Tak, K BOHW BMMBAIOTb
Ha 10ro reHeTU4Hy CTPYKTYPY.

3. ApryMeHTOBaHO O0BEAiTh, WO BCi Nt0AM € NpeacTaBHMKaMmn 0gHOro 6ionorivyHoro suay.
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§ 42. EBotOLiA reHOMY JII0AMHM
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) Lo Take reHomM?
.- |} Ski ocHOBHI eTanu aHTpornoreHe3y?
ki pakTopu 3yMoBUIN BUHUKHEHHS BUAYy Homo sapiens?

MwunryHOTO POKY B 03HAMOMUJINICA i3 CyYaCHUMU HAYKOBUMHU YABJICHHIMU PO
BUHUKHEHHA BUAY Jlionmua posymHa. Ha paHHixX eTamax po3BUTKY €BOJIOIIHOI
QHTPOIIOJIOTiI OCHOBHUM [JKepesoM iHdopMallii mpo aHTpomoreHes O0yJiu BUKOMIHI
pemiTKu KicTAKiB maBHiX romiuim. Hapasi cyuacuHi moseKyaapHO-6iomoriuni me-
TOAU JAIOTh MOYKJIMBICTH AeTaJbHIIlIEe PEKOHCTPYIOBATH IIPOILEC €BOJIIOIil HAIIIOTO
BUAY.

BioindopmaTuka. B apceHani cydacHHX aHTPOIOJIOTIB € HU3KA ONMMCAHUX
paHiie MOJIEKYJIAPHO-010JOTIYHMX METOHiB, IO AAIOTh Ba’KJIWBI HayKoOBi mami.
CexsenyBauuda JIHK mae indopmailiizo mpo cKjag reHoMYy JIOAUHI Ta CYUaCHUX JIIO-
npuHomonioumx Masil. Moaexyia [JHK € mopiBusaHO cTifiKo0 70 XiMiunux 3miH i Bix-
HOCHO HeToraHo 30epiraeThbcsa y BUKOMHUX peliTKax. Ile mae amory mocaigHuKam
Ta gocaiguuiam cekBenyBatu IHEK, Bugineny 3i smaiimeHnx y po3KonKax KiCcToK.
3BicHo, mosiekysau JJHK 30epirarorbcs He MOBHICTIO, & TOMY 3UHUTATH MOYKHA JIUIIIE
dparmenTu. IIpore 3a yMOBU HASABHOCTI BEJIUKOI KiJIBKOCTI CEKBEHOBAHUX JOBIUX
(¢parmMeHTiB MOKHA PEKOHCTPYIOBATH Bech TeHOM (a060 6ibIity fioro uactuny). Take
3aBJaHHA MOJKHA MOPiBHATU 3 BiJHOBJIEHHSAM TEKCTY KHUIY i3 3aJIMINIKIiB PiZHUX
cropirok. CrocoBro [JHK #ioro ycmitrzo BUKOHYIOTH 38 JOTIOMOTOI0 MAaTEMATUUHUX
MeTOXiB, AKi € "uacTuHOIO 6ioiHgopmamuru. IlopiBHioloun nocaizoBuocti JTHE
pisHUx oprauismis (puc. 194), 6ios0ru MOKYTh KiJTbKiCHO OIiHUTH CTYHiHb IXHBOT
cuopiguenocrti (puc. 195).

Puc. 194. ITpukaapn ananisy JHK 3a gomo-  Puc. 195. PeKOHCTPYKIIisa eBOJIIOIiT roMiHig
MOTOI0 MeTO/IiB OioiH(popMaTUKI Ha OCHOBIi MOJIEKYJIAPHO-TeHETUUYHUX JAaHUX

AATT

AAAT
Ty

YepBoHa Ta 3eJieHA MOCJiJTOBHOCTI pis-
HATBCA TPbOMa HYKJIEOTHUIAMU, UYE€PBOHA
Ta cuHA — oxHieo. OT:Ke, BepXHi ABi mocri-
MOBHOCTI OiJIBIII CIIOPiAHeHi, BOHU PO3/IiIu-
JucA Ti3HiIle, HijK BiJ cOiIBHOTO Tpemgka

Bim emHasiacsa «3ejeHay JiHidA.

| —— 12-16 Myr
~, o O6uuChiTh, CKiNbKM HYKNeoTMaIB
—=_| Bipi3HSIE CUHIO Ta 3eNeHy
NMOCNiJOBHOCTI. Jlroguua HaMOiJIbINle CIOpigHEHA 3 IIMMIIaH-
3e Ta 60HO00 (IIPaBOPYY), HiXK 3 rOPUIAMU UK

ITomi6uumit amais gecATKIiB i COTEHDL THCIY opaHTyTaHaMH (JTiBOPYH).

HYKJIEOTUIHUX IIOCJIiTOBHOCTE BUMAarae
TOTYKHUX 00UNCJIEHb.
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IlopiBHAHHSA reHOMIB JIOAWHU i MUMMIaH3e. Sk 6yJ0 3a3HAYEHO BUIIE,
TeHeTUYHO HaMOiJbII CIIOPifHEHMMH 0 JIOAWHU € IINMIIaH3e Ta 00H000. K Bu
3HaETe, KapioTHII JIIOAWHY CKJIafaeThed 3 23 map XxpomocoMm. HaToMicTs y muMImaH-
3e Ta iIHMInX JIOAUHONOAIOHNX MaBI ixX 24. YcTaHOBJIEHO, 10 JIIOACEKA XPOMOCOMA
2 BUHUKJIA K Pe3yJbTaT 3JIUTTS ABOX XPOMOCOM IIPEIKOBOro opraHiamy. Cyuac-
Hi OI[iHKM cBiguaTh, 1110 6/113bK0 98% mnocaigosuocti [[HK mroauum i mumMmanse €
crisibHUMHU. BifbIIicTh BiiMiHHOCTE! 3yMOBJIEHI OTHOHYKJIEOTUAHNMU 3aMiHaAMU,
AKUX HAJTIUyioTh 6113bK0 35 MurH. Perra (61u3bK0 3% BigMinHOCTEiT) 3yMOBIeHA
XPOMOCOMHUMUY HepedymoBaMHu — BCTaBKaMU, BUAAJEHHAMHU TOINO. JacTuHa ak-
TUBHUX T'eHiB IIIMMIIaH3e B JIOJUHU BTpaveHa abo He QyHKIIIOHAJIbHA — TAKUX Ha-
aiuyiors 61u3bK0 80. IcToTHA yacTuHa 3 HUX (36) IpuUIIagae HA TeHU HIOXOBUX pe-
merntopis. IHNII BTpaueHi reHn KooyOTh OOHY 3 ()OPM KepaTUHY — I'OJIOBHOI'O OijKa
BOJIOCCSI, OIVMH 3 BapiaHTiB MiO3WMHY — CKOPOTJIMBOTO OiKa M’a3iB To1ro. Ile 3ymoB-
JIT0OE HU3KY BifIMiHHOCTE! cydacHOl JIOAWHM Big mimMnanse. Huska rexiB MicTuth
HaMOiJBINY KiJBbKiCTh MiKBUIOBUX BiAMiHHOCTe!: BOHN iHTEHCHBHO 3MiHIOBAJIN-
cA B mpolleci arponorenesdy. [[o HUX, HAIPUKJIA, HAJeKUTh 3TaJyBaHUIl paHille
FOXP2, nopyiienHsa AiAJIbHOCTI KOTPOro B JIIOAWHY ITOB’ A3aHe 3 IPobJeMaMu MOB-
JeHHs. BUBUeHHSA TaKUX I'eHiB J03BOJISIE TJINOIIE 3PO3yMiTU 0i0J0TiuHy IpUpPOLy
JIOOUHU.

I'emerura Ta mirpaiii JgroacTBa. Bamiausy indopmariio mamoTb H0CITi-
mxenns [ITHK miToxonapiii Ta Y-xpomocomu. IxHBOIO OCOGIMBICTIO € TIepesaua 3
IIOKOJIiHHA B ITIOKOJIIHHSA JIUIE II0 KiHOUi#l (MiToxoHApianbHA) Ta yoaoBiuiil (Y)
niniax. Ha Bigminy Big JJTHK ayTocom, 11i MoJeKy/iu He MigIsaTa0Th peKOMOiHAITi1
B IIpolieci KpocuHTOoBEPY. TOMYy 3a HOMOMOTroi0 MeTOMiB OioiH(OPMATUKY MOMKHA
PEKOHCTPYIOBATH 3MiHU IXHBOI CTPYKTYPHU B IIPOIleci eBOJIOIil Ta Mirpaii Jiroz-
ctBa (puc. 196).

Puc. 196. Kapra nouupeHHsA JIOUHA PO3YMHOI, II00yZ0BaHAa 3a apXE0JOTiUYHNMY JAHUMU
(;1iBopy4) Ta peKOHCTPYKIlia 3MiH MmiToxonapiansuoi [[HK, rpyHToBaHa Ha aHasrisi cyuac-
HUX JII0Jel (IpaBopyd)

1. [aiiTe o3HaYeHHS NOHATL reHoMm, bioiHgpopmaTmka.

2. TNosACHITb 3Ha4YeHHs BioiHdOPMaTUKN B PO3KPUTTI MUTAHHS €BOJIIOLLT FeHOMY JTIOANHW.

3. Yu pjtoTb Ha cydyacHe NoACTBO eBOMOLINHI pakTopn? AKLWO Tak, K BOHW BMMBaOTb
Ha 11oro reHom?

4. Yy MOXHa rOBOPUTM NPO cneundiyvHi «MIoACbKi» reHu, ki pobnaTe Hall BUA,
YHIKanbHUM?
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§ 43. MeagMyHa reHeTHKa
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“

Iy LLlo Take reHHi, X0OMOCOMHI Ta reHOMHI MyTalii?

OxHUM 3 r100aIbHUX HAIPAMIiB PO3BUTKY 0ioJiorii € 3’ sicyBaHHSA JIOJUHOIO CBO-
€l IpUpPoIu, 0COOJIUBOCTEH Oy I0BY Ta (QYHKI[IOHYBAHHSA BJIACHOTO TiJjia, IPUYNH BU-
HUKHEHHS XBOPOO i crmoco6iB ix JiKyBaHHs. 3 BUBUYEHOT'O MaTepiajy moIepeaHix
naparpadis Bu 3p03yMiyiu, 110 YnMaJja KiJbKiCcTh O3HAK JIIOAWHU, Y TOMY YHCJIi ¥ 3a-
XBOPIOBAHb, Ma€ TeHEeTHUHe Mi'PYHTA. IX BUBUAE MeJUYHA TeHeTHKA, OCHOBHIMU
3aBIaHHAMU SAKOI € BUBHAYEHHS MeXaHi3MiB (popMyBaHHS HAaTOJOriH, TOB’ A3aHUX
3 OPYIIIeHHAMY Fre HEeTUYHOT0 MaTepiany, po3po0JeHHA Ta BUPOBAAKEHHA METOiB
IiarHOCTUKY TeHeTUYHUX XBOPO00, iX mpoditakTuka it JikyBauusa (puc. 197).

Kaacudikania cmagKoBUX 3aXBOPIOBAHB JIOAMHHN. CIagfKoBi 3aXBOpPIO-
BaHHA JIIOJUHY IOAINAIOTH HAa 2eHHi Ta XpomocomHui. ['enHi xBopoObu mmoB’sA3aHi 3
HaABHICTIO IATOJIOTIYHOTO aJjieJisd IIEBHOTO reHa. BOHN MOKYTh yCIIaIKOBYBATUCA 34
IOMiHAHTHUM a00 pelleCuBHUM THUIIOM BigmoBigHo no 3akoHiB Mengens. [lo HuX Ha-
JIeXKUTD, HAIPUKJIAM, PO3TJIAHYTA PaHiIlle CepHONoAiOHOKIITUHHA aneMisda. Beauky
Ipyny CIaKOBUX 3aXBOPIOBAHb CTAHOBJIATH (hepMeHmonamii — XBopobu, 3a AKUX
MyTalii Big0yBaooThCA B reHax, 1110 KOAYIOTh MoJieKyiu ¢epmenTiB. Ilomupenoo
depmenTomnarieo € peHiI-KeToHYpia (oguH Bunanoxk Ha 10—25 Tuc. HapoOAKeHb),
CIpPUYMHEHA MYTAIli€l0 B I'eHi 0JHOT0 3 ()ePMEHTIiB, HeOOXiIHUX IJII HOPMAaJIbHOTO
epeTBOPEeHH aMiHOKUCJIOTH (peHiTalaniny Ha Tupo3uH (puc. 198).

3a3BUUail Taki maToJIOri yCIIaZKOBYIOTHCA 3a PEIIECUBHUM THUIIOM: V Te€TePO3U-
TOTHOMY OpraHisMi QyHKI[IoOHyBaHHA OfHiel KOIIil HOpMaJJIbHOTO ajiejid 3abes3meuye
KJITUHU JOCTATHBOIO KIJIBKICTIO «IIpares3gaTHOrO» (PepMeHTy, i MyTaHTHUI ajieib

Puc. 197. 3aBranusa MeIUYHOI TeHETUKN Puc. 198. Ilpunnun ycnagkyBaHHs (peHLIKe-
TOHYPIil
MepguuHa Aa AA AA Aa

reHeTuka
|

Y

BuB4eHHS XBOPOO

Y

AdiarHocTuka

Batbko

Y

JlikyBaHHS

Y

MpodinakTuka

daa

£ 3 AKOIO € MMOBIPHICTb HAPOXKEHHS XBOPOI ANTUHM B POAVHI, Ae 6aTbKo i MaTu 340POBI, ane
— 0aTbKO Ma€ PeLEeCHBHUI aneslb FeHy, Lo 3yMOBIIOE GEHINIKETOHYPII0?
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cebe He BuaABJsAEe. Be3 1boro (hepMeHTy B JIOAUHU 3 (heHiJIKeTOHypi€io (dAKa € pe-
I[ECUBHOIO TOMO3UTOTOI0) HAKOIMUYYETHCA B HAAMiPHUX KiJIbKOCTAX (peHisNanmaHiH,
110 YTBOPIOETHCS MiJ Uac ImepeTpaBaoBalusa OiIKiB, i TOKCHUYHI IPOAYKTH H10T0 00-
miny. Ile BuKInKae posnaam GyHKIIIOHYBaHHA HEPBOBOI CUCTEMU Ta AK HACJIITOK
— IOPYIIIEHHS PO3YMOBOTO PO3BUTKY. [[10 XBOpOoOY YCHIIITHO JIIKYIOTh IIIJISX0M IIpa-
BUJIBHO IIiAi0paHol AieTu 3 HUSLKUM yMicToM (peHimasaHiny.

Bu nmam’araere, 110 (pepMeHTATHUBHI peakilii uacTo (popMyOTs KacKa Hi JIaH-
IIOMKKN: IIPOAYKT OAHiel peakilii crae cybecTpaTomM HacTynHoi. Bigrak y pasi ge-
(exTy Oyab-aKOTO 3 (pepMEeHTiB, AKi 6epyTh yuacTb y TaKUX peakKIlifgxX, CUHTE3
(iHaIBHOTO MPOAYKTY Oyae mopylineHo. ToMy IpUYNHOIO XBOPOOU, AKa 3yMOBJIe-
Ha HecTauero (piHAJIBLHOTO IPOAYKTY, MOXKYTEL OyTH MyTallii B KiTbKOX PisHUX Tre-
Hax (AKi KOAyIOTH pisHi (hepMeHTHU JaHOTO JIAHITIOTA). ¥ TAKOMY BUIIAAKY HAeThCs
PO TeHEeTUUHY I'eTePOTeHHicTh 3axBopioBaHHA (puc.199). Hanpukaan, xBopoba
ITapxo-Mapi-Tyra, 3a aK0i mopyImymThca mnepudepiiiHi HepBU, PO3BUBAETHCA
aTpopisa m’a3iB KiHIiBOK i gedopmarisa cTor i Kucreit, moB’sA3aHa 3 MyTaIl[iIMU B
Ginpire Hisk 20 reHax.

OKpemMy Trpylny CTaHOBJATL T'eHHI XBopoOu, 3uyelsieHi 3i crarTio. K Bu
nam’sATaeTe, reHu, OB’ sI3aHi 3 IXHIM PO3BUTKOM, PO3TAallOBaHi B X-XpPOMOCOMi.
Ilo Takmx 3aXBOPIOBaHb HaJIe}KaTh PO3TJIAHYTA paHillle KojipHa ciainmora (gaabTo-
Hi3M), a TakoK remodisia (moB’sA3aHa 3 HecTauer OJHOTO 3 0iTKOBUX (paKTOpPiB,
MOTPiIOHUX JJis 3TOPTAHHA KPOBi). 3aKoHOMipHOCTI yenagKyBaHHS remModirii Taxi
9K caMi, 1110 ¥ TaJbTOHI3MY .

YacTuHa XBOPOO JIOAUHHI II0B’sI3aHA 3 MiTOXOHAPiaJbHOIO CIIALKOBICTIO, AKY
MU IIpoaHaJidyBasiu B § 36.

XpomocomHi XxBopoOU JIIOAVHMY TIOB’ A3aH] 31 3BMiHaMu B CTPYKTYpi XxpomocoM abo
3i smimamm xpomocoMHOT0 HA60py. CUHOpOM KOMAL020 KPUKY BUHUKAE BHACIITOK

Puc. 199. Ilpuknan GopMyBaHHS reTePOTeHHOT0 3aXBOPIOBAHH I

leH 1 len 2 [eH 3
OepmeHT 1 OepmeHT 2 OepmeHT 3

~ 2

KoabpopoBi Kpyru mo3HaUarOTh PidHi XiMiuHi CIIOSTYKH, JKOBTI CTPIIKKY — KaTajaidoBaHi TphoMa

depmenTamMu peakirii. MyTaiiig xoua 6 B OZTHOMY 3 TPHOX T'€HiB IIPU3BEIE IO TOTO, IO «3eJeHa»
CIIOJIYKA He 0y/le CUHTe3yBAaTUCS.

b9 Sk HAa3VMBAETLCS TaKMii TV B3AEMOL,T reHiB?
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XPOMOCOMHOI MyTaIlii, MoB’sI3aHOI 3 BTPATOIO YACTHUHU 5-1 XpOMOCOMH 3 BiAMIOBiJI-
HUMMU TeHaMHU. Y AUTAYOMY BiIli 1lell CHHAPOM Ma€ BUAB Y XapaKTepHOMY IIjaadi,
110 HaraAye HABKAHHA KilIKHW. [HIMMMU CUMIITOMaMHU € 3aTPUMKAa POCTY I PO3-
BUTKY, ITIOBEiHKOBi po3yaau, MOPiBHAHO HEBEJMKOTO PO3Mipy roJIOBa 3 IITUPOKO
pOBCTaABJIEHUMH OUMMA TOIIO. [IpUUYMHOI0O XPOMOCOMHHUX XBOPOO TaKOXK MOMKYTH
OyTH TeHOMHiI MyTaIllil, KOJu y XBOPOI JIOAMHMN 3aMiCTh HOPMAaJIbHOI KiJIbKOC-
Ti (mapu) HagBHA JOJaTKOBa XpoMocoMa abo K HaBImaku — onHiel 6paxye. Ilpu-
KJIaZoM TaKUX XBOpoO € onucanmuil panimnie cundpom HJayna (Tpucomisa za 21-10
napoio xpomocoMm). Bigomi # immri Tpucomii: 3a 13-10 (curndpom Ilamay) i 18-10
(cundpom Edeapdca). Onucano mOpyIlleHHs, OB’ sA3aHi 3 HabopaMu CTaTeBUX
xpomocoMm: cundpom Knatingenomepa (XXY samicts XY), cundpom Tepuepa
(X samicTsXX) Ta in. (puc. 200).

JIikyBaHHS XPOMOCOMHUX XBOPOO HUHI € HeMOKINBUM. MeaAuIITHA MOKe JIUIIe
oM’ SIKIITUTHU BUAB HETATUBHUX CUMIITOMIB.

XBopoOu i3 CIMATKOBOI0 CXUIBHICTIO. ¥V monepenHix maparpadax BY Ipo-
YUTANU, 1110 03HAKU (DOPMYIOTHCA SIK Pe3yJabTaT aKTHUBHOCTI OJHOTO r'eHa JIMIIEe B
HaAWIPOCTIIMMX BUMNAAKaxX. 3HAUHA K YacTHWHA O3HAK (DOPMYEThCA B pPes3yJbTarTi
B3A€EMO/il reHOTHUIIY Ta YMOB CepeaOBUIIa iCHYBaHHA opraHiamy. OLiHUTY BHECKH
TeHOTHITY Ta cepeoBUIa Y (GOPMYBAHHA 03HAK Y TBAPUH UM POCJINH YU€HI MOKYTh,
OTPUMABIIY F'eHEeTUYHO OJHOMAHITHE MOKOJiHHS, BUPOCTUBIIIN HOTO B OJHAKOBUX
yMOBax i mpoaHaisyBaBIIn Horo GeHOTUII. 3PO3yMiJIo, IO IIe HEMOMKJINBO IIiJ Yac
BUBUYEHHSA O3HAK JIOAUHU. ¥ IIbOMY BUMIAJAKY 3aCTOCOBYIOTh O/LU3HIOK08UL Memod.
BausHATa pi3HATHCA 3a CTyIIeHEeM IeHeTUYHOI cmopigHeHocTi. SIKIMo B maTepi ox-
HOYACHO J03Piau OBl ANNEKJIITHHYT, IKi Oy/au 3allIifHeH] fBoMa cIiepMaTo30igaMu,
HapoOIKeHi 4iTu OyAyTh MaTH I'eHOTUIN, CIiJIbHI HACTIIBKY K, AK Y OpaTiB UM cec-
Tep, HAPOPKeHUX Yy pisHuUil yac (Iu3UTOTHI OJIU3HATA).
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Puc. 200. IToMmunku B pO3XOIKEeHHI XpOMOCOM IIiJf Yac Meii03y B U0JI0BiKa MOXKYTH OyTHU
npuunHo cuHapoMiB Kinaitadenbrepa i Tepaepa
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HopmanbHuin nogin Meinos 3 nomunkamu

-2-\) BusHauTte, skoMy CMHOPOMY BifNoBiaae 306paxeHnin kapioTun.
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ByBae, 1110 micisa mouyaTKy IMOAiAY 3UTOTU AOUiPHI KJIITUHM PO3XOAATHCA i ITO-
YMHAIOTh PO3BUBATUCA HesaseskHO (puc. 201). ¥V TakoMy BUIAAKy HAPOIIKYIOTHCS
IiTy, SKi MaroTh ifeHTUYHi reHOTHUNN (MOHO3UTOTHI OamsHATa). [IpoananiszyBaBIim
CTYIIiHBb CXO0’KOCTi 03HAK Y MOHO- Ta TU3UTOTHUX OJIU3HAT, MOKHA ITOPAXyBATU NOKA3-
HUK cnadkogocmi: AKIo Bin ctanoBuTb 100% , 03HAKA MOBHICTIO BU3HAUEHA M€HOTH-
oM, skiro 0% — moBHiCTIO BU3HAUeHa Ai€io (hbaKToOpiB MOBKiLIA. BHCOKY 3a/IeKHiCTD
BiJl reHOTHITY MalOTh TaKi 03HaKM, AK rpyma Kposi B cuctemi ABO (100% ) i Koutip oueit
(99%). ¥V po3BUTKY AeAKUX XBOP0OO, HATIPUKJIA, Iru3odpeHii (37% ) a6o maHiaKaIb-
HO-ZIerIpecuBHOTO Icuxo3y (53% ), YMOBU KUTTSI CTBOPIOIOTH iCTOTHUI eeKT, ToMy
MU TOBOPUMO, ITI0 YCIIaAKOBYETHCA He XBOP00a, a CXULbHiCMb 3aXBOPiTH.

T'eHeTmuHO 3yMOBJIeHA CXUJIBHICTh MOJKe BIJIMBATHU i Ha PO3BUTOK iH(EKITili-
HUX XBOPOO (sKi, 3maBajiocs 0, MAlOTh IIJIKOM He3aJe’KHY BiJl TeHOTUITY 30BHIIITHIO
OpuuuHy). Y IIbOMY BUNAAKY HAa HMOBiIpHICTH 3aXBOpiTHU Ta Iepedir XBopobdu Mo-
JKYTh BILIMBATHU T'eHU, 3aMigHi y ¢popmyBauui imyuitery. Hanpukaan, rea CCR5,
JIOKAaJIi30BaHUM y 3-M XpOMOCOMi, KOAYE OOAUH 3 MeMOpaHHuX OiIKiB JeHKOIUTIB,
AKUN BUKOPUCTOBYETHCA BipycoM iMyHOmeinuUTy JTIOAUHY AJ1A IPOHUKHEHHS BCe-
peauny kiaituau. OnucaHa MyTallid IIbOro reHa, y pPe3yJbTaTi SKoi 3MiHeHu 61JI0K
3abesmeuye cTifikicTh M0 maxoro Bipycy. Taka myraris npucyTas npubaunsuo B 1%
arogeii. Ile BiTKpUTTA Kaa0 BUEHUM HOBI NIJIAXY TMOMIYKY JikyBaHHA BIJI-iH(eKii.

IlepcnekTHBHU JIiKyBaHHSA CNIATKOBUX 3aXBOPIOBaHb. MeToau reHHOI Te-
parrii, cupsIMOBaHi Ha BHECEHHS 3MiH 10 TeHOMY IIaIli€HTiB i MaIieHTOK 3i cIIaKOBU-
MU XBopobaMu, po3podsaoThk 3 1980-x pokiB. IcHye 6araTo MeToniB, 3a JOIIOMOTOIO
AKUX MOKHA BHecTU moTpioHy moseryay [IHK B aapa KiituH, mpoTe mpobjeMa Io-
asarae B TounocTi. Hapasi Taki maminyasiii 6yJio nposeneno 3 moHan 2000 ropmeii.

Vci i copobu € Jsiuilie eTarraMu TeCTYBaHHA METOAUK, a He TOTOBUM METOIOM
JikyBaHHs. B ocTaHHI POKU BeJIUKY HAMiI0 MOKJIAJA0OTh HA HEIOJAaBHO BiIKPUTY

aVvi

Puc. 201. Po3BUTOK MOHO- Ta JU3UTOTHUX OJU3HAT

ON3nroTHi MoHo3uroTHi  IlokasHHE cafKoBOCTI

\ (H Bix Heredity) o6uuciiooTs 3a Qop-
MYJIOHO:

e | el
= VD '. H Km—Kd
' 3annigHeHHs -

@ 100 -Kd
MiTo3 / e Km ra Kd — KoedinienTu 36iry osHaK

y MOHO- (m) Ta gusuroTHux (d) 6IusHAT
y BiicoTKax.
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IsaHko Cseitnamuka @ @

89% nap MOHO3UIOTHUX BNN3HAT

. —=_ U MalTb OHAKOBUI KONip BONOCCH,
Katpyca Mapiuka . . .
HaATOMICTb MOMIX AN3UTOTHUX BiH
M [0SCHITb, YHOMY MOHO3UIOTHI 6NIN3HATA 3aBXAN 306iraetbcs B 22% nap. O64ncnitb
OfHI€l cTaTi, a AN3UTOTHI MOXYTb BYTI PI3HOI. KoedilieHT cnafkoBOCTI Liel

O3HaKW.
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depmeHTaTUBHY cucTteMy IIpokapioriB, HazBany CRISPR-Cas9 (puc. 202). Oco-
0JIMBiCTIO TeXHOJIOriI, CTBOpPeHOI Ha ii 0OCHOBIi, € MOKJINBiCTL YKpaii TOUHO BUpisa-
Tu 3aganuii pparmenT moserkyau [JHK it saminaru fioro Ha HoBHH. TaKuM YMHOM
MM MOKEMO BCTAHOBUTH MicCIleM pO3pisaHHA IIOYATOK IMOTPiOHOrO reHa (amxe Mu
3HAEMO MOT0 HYKJIEOTUAHY ITOCJiJOBHICTD), IIicJIA YOTO 3aMiHUTHY HOTO HA Hamepe.
CUHTEe30BaHYy BUIIPABJEHY MOCIiOBHICTE. loCTiKeHHA 111040 T€eHEeTUYHOI MOIM-
dixarii Jr0AChKUX KJIITHH, TOIPHU IX MOTEHI[INHY BasKJIUBICTD IJISI CTBOPEHHS JIi-
KyBaJIbHUX TE€XHOJIOTi#, MalOTh CYTTEBi 3aK0HOaBUi oOMekeHHA. OmHAK cyyacHa
GioJioris mae HaAilo Ha Iporpec y il raaysi.

Menuko-reHeTHYHEe KOHCYJABTYBAHHA. OCKIIbKY MPUYUHOIO CIIATKOBUX
XBOPOO € MOPYIIIeHHA B CTPYKTYPi TeHeTUYHOTO MaTepiajay, IIOBHe BUJIiKYBaHHS
iX IOKU IO HeMOsKJnBe. TomMy ImOoTpiOHO AKOMOra paHillie JiarHocTyBaTU IaTOJIO-
riro ¥ moumHaTH NPo@PiJaKTUUHI Ta KoperyBaabHi 3axonu. OgHUM 3i HIIAXIB IIpo-
(hiTakKTUKKU PO3BUTKY CIIAAKOBUX XBOPOO € MEINKO-TeHeTHUYHEe KOHCYJbTYBaHHS
TOAPYKHBOI IIapu, SKa Xxoue MaTu AUTHUHY. B igeanbHill cuTyarril 3a TaK00 KOH-
CcyJIbTaIli€}0 MOBMHHI 3BepTaTucsa Bci MaiioyTHI 6aThKu. IIpoTe cepiiosHUMU IIPU-
BOJaMU JIJiA 3BePHEHHS € BUNAAKU XBOpo0 y iXHiIX pognHax, 6JIM3bKOCIOPifHeHUT
I00, BIJIUB IMKiAIUBUX (paKTOpiB (HAIPUKJIAL, HAa BUPOOHUIITBI) HA OpraHism
MaiibyTHBOI MaTepi. ¥ mpolieci MeAMKO-TeHeTUYHOT'0 KOHCYJIbTYBAHHS Ha OCHOBI
irgopmMaIlii mpo cTaH 3J0POB’ A MOAPYKKA Ta IXHIX poauuis paxisBiii OyayIOTH PO-
IOBiZ, BU3HAUYAIOTh I'€HOTUIIM MAaWOyTHIX 0aThKiB 1 HAZAOTh IPOrHO3 II[OJ0 MMO-
BipHOCTI HAPOMKEHHA NUTHUHU 3 IIEBHUMU CIIAJKOBUMU 3aXBOPIOBAHHAMU. SIKIIO
NMOBipPHICTB € TOCUTH BUCOKOIO, IIOAPYIKIKA MOYKE BiIMOBUTHUCS BiJ HAPOAKEeHHA
OUTWHH.

HonaTkoBy iH(opMallito HaZaOTh CydYacHi MeTOAM MOJIEKYJIAPHOI T'€eHEeTUKMU.
3BicHO, UNTAHHSA I aHAJIi3 IOBHOIO I'eHOMY 0AThKiB € HAATO CKJIAIHUM i BUTPATHUM,
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Puc. 202. IIpuunun po6otru CRISPR-Cas9 — mepcneKTUBHOTr0 iHCTPYMEHTY AJIA KOHCTPYIO-
BaHHA METO/[iB TeHHOI Tepamii
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KopucTytounch 1,o0aTkoOBUMUY Oykepenamu, onnilitb MexaHiam po6otn CRISPR-Cas9 cuc-
L Temu.
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TOMY 3Ba’KalOTh JIMIIE Ha IIeBHi KJIIOUOBi reHn, NoB’A3aHi 3 HAMOIILIII iMOBipHUME
saxBopooBanuaMu. HuHi nig vac BariTHOCTi Jikapi MaoTh 3MOTY OTPUMATU 3HA-
YHY KiJabKicTh iH(popmMmalii npo cran 3mopos’s miaoza. Tak, yabTpasByKoBe J0-
CHiIKeHHs JoIloMara€ BUABJATH aHATOMIiUHI MOPYIIIEeHHs Horo OymoBHW; aHAJi3
CKJIAAY aMHIiOTHYHOI PiAWHM, 1110 OTOUYE ILIiZ, — BUSABJIATH OioximMiuHi MapKepu
MeBHUX 3aXBOPIOBaHb; IIUTOTEHETUYHUHN a60 XpPOMOCOMHU T aHaJi3 KJIiTHH 11104,
AKi IOTPanJaATh B AMHIOTUYHY PiAUHY, — BUABJIATHA XPOMOCOMHI ITIOPYIIIEHH, a
anaJuiz Bugisenoi 3 Hux JIHK (cekBeHyBaHHA) — MyTaIlii B KJIIOUOBUX IJIS JeIKUX
3aXBOPIOBaHb I'eHiB. ¥ pasi mpeHaTaJabHOI (JOIOJIOr0OBOI) AiarHOCTUKU TeHEeTUY-
HOT'O 3aXBOPIOBaHHA MeIUKH MOKYTh 3alIPOIOHYBaTH 6aThKaM IpPorpaMy 3aXx0/IiB
1010 TOJIIIIIIIeHHA CTaHy Hapoa:keHoi nutuuu (puc. 203).

I'enmeTuuni Mmapxepu. AHajis reHiB Mae CeHC He JIUIE BIPOLOBK BariTHOCTI.
Hapasi e Bizomocri (i o6car 1iei iHdopmailrii 3pocrae ny:xe MIBUAKO) IIIOI0 3B’ A3KiB
MeBHUX aJiesiB i moaiMop(disMiB 3 iMOBIpHICTIO POBBUTKY AeAKUX 3aXBOPIOBAHb.
AcormifioBaHi i3 3axBopOBaHHAMHU BapiaHTH reHiB abo inmux ginauoxk JHK nasu-
BaIOTh 2eHemuiHumu maprepamu. Hanpurinan, neaxi myranii reais BRCA1 ra
BRCA2 cyTTeBO 30iIBIIYVIOTh PU3UK PO3BUTKY B JKiHKM paxKy MOJOUYHOI 3aJI031 Ta
A€UYHUKiB. Y pasi BUaBJIeHHA MyTaHTHOTro ajens (ix Bimomo morazm 500) mpormony-
IOTh Iporpamy npo@igakTuuHuX 3axomis. Takok BigoMi reHn, MmyTallil SKuX 3017b-
IIYIOTh PU3UK PO3BUTKY IIYKpPoBoOro aiabery. Jlogu 3 TaKUMH ajie MU ITOBUHHI
IOTPUMYBaTHCA BiamosigHol mieTu. BapianTu iHIINX reHiB IMoB’sg3aHi 3 PU3UKOM
PO3BUTKY XBopoO AnbIireiiMmepa, Ilapkincona ta inmux. J[ocrigkeHHa Ta BUKOPUC-
TaHHA TeHEeTUUYHUX MapKepiB CYTTEBO POIIIUPIOE apceHas cydacHux Jrikapis. IIpo-
rpec y MOJIeKYJIAPHil 6ios0oTil poOuTh TaKWH aHAIi3 OiIBII JEeIIeBUM i JOCTYIIHIM.

Or:xe, cyuacHa OioMenuIIMHA A€ JIIOACTBY MOXKJIMBOCTI AJIS iCTOTHOIO IIOKpAa-
IMIeHHA AKOCTL JKUTTS Ta MIOAOBKEHHSA MOT0 TPUBAJIOCTI.

Puc. 203. Meguko-reHeTHYHE KOHCYJIbTYBAHHSA JA€ 3MOT'Y YHUKATH PU3UKIB, OB’ A3aHIX
3i cmagkoBUMU XBOpobamMu

5 Y4BiTb, WO BM NpaLoeTe B 3aknagi
MeONKO-reHEeTUYHOI KOHCY bTaLil.

Jlo Bac 3BepHynocs noapyxxs. Y
a iXHIX poguHax Tpannsaancs BUnaaku

Tanacemii — ayToCOMHO-pPeLeCUBHOI
XBOPOOW, L0 NOB’A3aHa 3 MOPYLUEHHSAM
CUHTE3y remornobiHy. Honosik i xiHka
3[0pOBI, ane reHeTUYHUI aHani3
BUSIBUB Y YOJI0BIKA PELLECUBHUI anesb
reHa o.-cy6oauHuLji reMornoobiHy.
BaTbku XBUNIOIOTHLCS, L0 B HUX MOXE
HaPOAUNTUCS OUTUHA 3 TANIACEMIEID.
OUiHIiTb IMOBIPHICTb TAKOro BUNaaKy.

2. Lo Take cnagkoBi 3aXBOPIOBAHHS NtOoAMHN?

3. HasBiTb NpnyMHM cNaaKoBUX XBOPOO NMIOANHMN.

4. 9ke 3HaYeHHS Mae MeaNKO-reHEeTUYHE KOHCYbTYBAHHS.

5. dkumMn € nepcnekTnBM NikyBaHHS CNaaKOBUX 3aXBOPIOBAHb JTIOANHN?

6. MNOACHITb 3aCTOCYBAaHHA rEHETUYHUX MapPKepPiB. KOPUCTYIOUMCh OAATKOBUMMN
pKepenamm, 3HangiThb iHLWI NpUKNaam reHeTUYHUX MapKepiB.
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| MpakTHM4yHa poborTa.

Po38’a3ysaHHA 2eHemu4YHuUx 3aday

Mema: naguumucs po3g’a3ysamu zenemuuri 3adayi; saxkpinumu 3000ymi 3HAHHA

1. ¥V ropoxy (ioneroBuit KoJsip meaocTok nqoMiHye Hax Ginum. [lo-
CJIiAHUKY IPOBEJIU CXPEITyBaHHA POCAUHY 3 (piosieTOBUMU KBiTKaMu
Ta pocauHu 3 6imuMu KBiTKamu. OTpuMaHe IIOKOJIHHA MaJjo PiBHY
KiJbKicTh pocsmH i3 KBiTKaMu 000X KOJILOPiB. BusHauTe reHOTUIIN
6aThbKiBCHhKUX POCIUH. IK HA3MBAETHCS TAKUI TUI CXPEIyBaHHA?

2. Kopucryouuncs perritkoio ITanmera (§ 33), BusHauTe reHOTUNIN Ta
(heHOTHIIN ITOKOJIIHHSA Bif cxpernyBaHHA opradismis AaBB x Aabb.

3. CxpecTuyu IBi poCcaIMHMN HiUHOI KpacyHi, 1110 Majau 0iyi Ta yepBoHi
KBITKHU. YCi POCIMHHN OTPUMAHOT0 MOKOJiHHA MaJIH MeJICTKU PoKe-
BOT'0O KOJIbOPY. Bimomo, 1110 3a BuAB Ifi€el 03HAKY BiIIIOBija€ OMH I'eH.
Sk HasuBaeThCA TaKUii TUI ycmagKyBaHHA? IKuM Oyzxe (heHOTUII TTO-
KOJIIHHSA BiJ CXpeIyBaHHA POCJUH 3 POKEBUMU Ta 6iauMu KBiTkamu?

4. Y moapy:KiKi Y0JIOBiK Mae UeTBepTy IPyIy KPoBi, a JKiHKa —apyry.
Bimomo, 1110 6aThKO JKiHKM Mae€ mepIiy rpymny KposBi. BusHaure remo-
TUIY YOJIOBiKa Ta KiHKU. SIKY rpyny KPOBi MOYKYTb MaTH iXHi giTn?

5. YaBiTh, 1110 BU IIPAIIOETE B 3aKJali MeIUKO-TeHEeTUUYHOI KOHCYJIb-
rarii. [lo Bac 3BepHYJIOCA MOAPYIKIKSA, Y AKOMY YOJIOBIK Mae III0K030-
6-docdar-merigporeHasuuii ge@imuT — MaToJIOri0 OOMiHY ByIJIeBOIiB,
110 TIepeacThed AK X-3UellleHa pelieCuBHA 03HaKa. VIoro Ipy:K1HA He
Mae IIbOT0 3aXBOPIOBAHHS, Y 11 POAUHI TAKOMXK 11e 3aXBOPIOBAHHSA He 3Y-
cTpiuanock. SIKOI0 € IMOBIpHICTh HAPOAXKEHHA B HUX AUTUHU i3 UM
3axBopoBaHHAM? Uu € pisHUIA B iMOBIipHOCTI HApPOAYKEHHS XBOPUX
XJIOMMYUKA YU TIBUMHKU?

6. Sonic hedgehog (shh, «i:xauox Couik») — 11e HasBa 6iaKa (i Bigmo-
BiHOTO TeHa), M0 PeryJiioe PO3BUTOK KiHI[iBOK. Binm mepeOyBae min
BiuBoM reHa LMBRI1, jokyc AKoro MicTuThCS B 7-if XpOMOCOMi.
Myratiia xoua 6 B oxui#i komii LMBR1 mpusBOAUThL [0 MOPYIIIEHHS
HOpMaJbHOI eKcmpecii rema shh, yHacaimoxk woro Ha KiHIiBIi pos-
BUBAIOTHCS MOMATKOBI masbIli (mosigzakTuiais). BusmauTe xapaxtep
yconagKyBaHHA Takoi (hopmu mosrigakTirii. Yu MoMKJInBe HAPOI KeH-
HS IUTUHY i3 3aXBOPIOBAHHAM Y 3TOPOBOTO TOAPYKIKA?

7. IIpo6aHa Mae 3aXBOPIOBAHHA — raJIakTO3eMito (IOPYIIIeHHA ByTJIe-
BOJHOTO O0OMiHY, K€ IIepefacThbCs ayTOCOMHO-PEIeCUBHUM IIJISIXOM.
HMoro 6aTpKu He MalOTh IILOIO 3aXBOPIOBaHHA. Bimomo, 110 mo Jimii
MarTepi Ie 3aXBOPIOBAaHHA MaB Ipajlif, a inmri poguui He manu. [py-
JKuHA mpobaHaa He Ma€ IIbOTO 3aXBOPIOBAaHHA, vV Ii POAMHI TaKOXK 1ie
3aXBOPIOBAHHSA He Tpamasaiaocd. Ilo6yayiiTe pomoBin (3 mpaBuiaMu
MOJKHA O3HAWOMUTHCA Ha HACTYNHIH CTOpiHIN). YCTaHOBITH TeHO-
TUM TpodaH/a i fioro 6aThbKiB. IK0OI0 € IMOBiIpHiCTh HAPOIIKEHHS B
mpobaHaa IUTUHY 3 ITUM 3aXBOPIOBAHHAM ?
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MpaBuna cknagaHHA poaoBoAiB

I'eneanozivnuil memod € OTHUM 3 OCHOBHUM CIOCO0iB 3’ ICYBaHHS TUITY yCIIa/I-
KYBaHHS O3HAK JIOAWHY Ta BUSHAUEHHA T€HOTUIIIB POAUYIB JIIOJUHU.

JItonmHa, BiTHOCHO KO CKJIAAIOTH POJOBiZN, Mae Ha3By npoband. Pomosix 30-
OpaskaioTh rpadiuao y popmi rereasioriunoro aepesa. OCHOBHI CUMBOJIU, AKi BU-
KOPHUCTOBYIOTH Mif] Yac oro mo0y10Bu:

—(OHe @

YoutoBiK Kinka IIT1:06 Hocii anarizoBaHoi 03HaK® IIpoGang

Crapiiri mokoJiHHA 300paskaioTs yropi. IIpukiam pofoBoay Ta 10ro omnucy:

«IIpoband — winka, AKa MAE Ne8He 3aX80PIo-
eéanna. Ii 6amvrxu ma 6pam He marmv yb0o20 3a-
XBOPIOBAHHAY.

Ananis mpOro pPOJOBOAY: OCKiJIBKH XBOpoOa
3’saBuyiaca B 3J0pOBUX 0aTbKiB, BOHA, HalliMOBip-
HiIre, € perecuBHoio. OTiKe, IPOOAH] € PEIlECUBHO
T'OMO3UI'OTHUM, a 6aTBI-CI/I € TeTePO3UTOTHMMMU.

4

@ HaBeaiTb aprymeHTV Woa0 NpaBuibHOCTI TBEPAXKEHHS 200 CNPOCTYNTE NOrO.

MpoekT

Eranu peasizamnii mpoekTis

1. Ha ocHoOBi BuBuUeHOi iH(opMaIii Ta 3 JOIIOMOIr0oi0 JOTATKOBUX M:Kepes CKJIAIITh
iHgopMallifiHe TOBiTOMJIEHHS Ha OJHY i3 3aIIPOIIOHOBAHUX TEM.

I'enetwunuii MmoHiTOpuHr  CKpPUHIHT — MporpamMu I'enorepamis ra 1i

Y JIIOICBKUX CHIIIBHOTAX JIJISI HOBOHAPOISKEHNX epCIeKTUBH

IITo Take remeTUUHU IITo Take cKpUHIiHT? IITo Take renorepamisa?
MOHiTOpUHT? Axumu meromamm foro  $IKi icHYIOTBH cyuacHi
AxuMu MmeTozaMu MO0 3IiJICHIOIOTH ? METOAU reHoTeparii?
3MiCHIOIOTE? Y uomy BasKJIMBiCTB i Axi xBopoOu MOKHA
Axi 3aBranHa reHeTUY- KOPUCHICTh CKPUHIHTY JiKyBaTH 3a ix

HOI'O MOHiTOpPHUHTY? HOBOHAPOIKEHUX ? JTOIIOMOT00?

Hasenits npukIagy KoH- Axi HoBiTHI MeTOIU
KPEeTHUX Pe3yJIbTaTiB. reHoTeparii 3apas

TECTYIOTh yUeHi?

MosxauBi popMu mpeacTaBICHHA IPOEKTY:

+ BUT'OTOBJIEHHS IIOCTEpPa, IJIaKaTa abo OyKJiera;

* NiZAroTOBKA MYJIBTHMEIiiTHOI a00 CKpaiid mpeseHTAaIlil;
* CTBOPEHHS KOPOTKOI'O BileoKJrimna.

2. O3HaioMTe 3 TiATOTOBJIEHNM IIPOEKTOM CBOIX O/JTHOKJIACHUKIB Ta OMHOKJIACHUIIb,
0aTbKiB, YUHIB Ta YUYEHHUIb MOJOIIINX KJIAaCiB.
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IHaguBigYyanbHi 3aBAaHHA
Xsopoba JayHa

OsznatiomTecs 3 iHgopMaIlliero:

«Cundpom JlayHna € HaAUnowuperiuiow xpo-

MOCOMHOI0 AHOMANIEI0 8 N0OUHU. Y cepedHbOMY I el P
yacmoma HapoodxcenHs dimeil i3 yi€io x80po6ow0 ] P, y
cmanosumb 1:1000, npome icHye 3anexcHicmy S i e
8i0 s6ixy mamepi, ska npedcmasneHa HA 2pa-
@iry. Be3anocepedHb0l0 NPUYUHOI0 NAMONOZIL € 2 :
Haa6HicMb 000aMK060L, MpPemvoi XpPOMOCOMU 6 5 | .
21-1t napi. 3a3navena mymayisa UHUKAE CNOH- -
manno. IIpakmuuno 3a6x0u 6ambKyu OUMUHU, & & s = % % % @ & %
W0 Mae ye 3axe0preanns, € sdoposumu. Hapasi Sl noncr ()
He 8UABJLEHO HO0OH020 paxmopa nogedinKu AI00UHU ab0 H 0068KINAA, AKUL OU SHAYYULO0
6NJAUBA6 HA UMOBIPHICMb BUHUKHEeRHA yicl mymauyii. JToou i3 cundpomom [Jayrna maomo
pao0 npobaem i3 300p08° M, Y MOMY YUCTI i 3aMPUMKY PO3YMOB020 POIBUMKY. 30 YMOSU
epaxysanns iH0usidyanibHux ocobausocmeil awoeil i3 cunopomom [[ayna, BOHU MOKYMb
docsezamu ycnixie y HA84YAHHI, YCNIWHO couianidysamucs ma 8UKOHY8AMU Ne8HYy pPo6o-
my. Cmo pokie momy cepedns mpueaicmy Humms maxkux adeil cmanosuaa 12 pokis.
3apas y po3suUHYymMuUX Kpainax yeil nokasHuk cmarosums oiavute 50 pokie (3a ymosu Ha-
JeHCHO20 MeOULH0Z0 CYnposody ).»

Naywa /1000
.
.

Sasnannag 1. fIKe 3 TBepAKeHb MOKHA c(DOPMYJIIOBATU Ha OCHOBI aHAJIi3y HaBemgeHol
iH(opmarrii?
A HuHI He icHY€e e(peKTUBHUX JIiKiB TpoTH XBopobu JlayHa
B Taki YMHHWKU AK TIOTIOHOMAJiHHA, HaJMipHAa Bara Tija abo BJKMBaHHA HAPKOTH-
KiB yBiui 30iJBIITYIOTh PUBUK HAPOAKEHHS JUTUHY 13 cuHapomoM JlayHa
B imoBipHicTh HAPOAIKEeHHS IUTUHY i3 cuHApOoMoM [layHa v 45-piuHol KiHKU mIpu-
6sim3HO B 10 pasiB BuIlia, HisK y JKiHKY B 35 POKiB
I' mopyuienHsa 310poB’ A Ipu cuHApPoMi [layHa € HacTiIbKY Cepio3HUM, 110 JOPOCJIi
JIIOAY i3 UM iarHO30M MOBWHHI JKUTH JINIIIE y CHEIiai30BaHUX MEIUYHUX 3a-
KJIagax
3a§£(aHHﬂ 2. Ona a?anigy /.IiaI‘paMI/I, Ha oo H
AKill TpeAcTaBJIeHO HMOBIpHICTH BUABY B
monen i3 cmagapomom [layHa THX UM iHITUX
CUMIITOMIB, KJac MOJiIWJIM Ha ABi I'PyIu.
Ilepmma rpyma sasmaumia, IO HAKOiIBII

Posymosa BiacTaaicte

3atpumMka pocty

Henponopuiiito
BEAUKUIA ASNK
MopywenHa
Byaoeu 2y6is
Kapartka wusa
Koportki pyku
BpoaxeHuit nopok

cepua

0%

80%

70%

YacTO 3yCTPivaroThCcA Bagu CEPIeBO-CYIUH- 6%
HOl cucTemu. IHIIIA rpyna 3ayBasKkmia, 1o 90 s0%
% mallieHTiB IpUTaMaHHA 3aTPUMKA POCTY. 0%

XTo Mmae pairito? a0
A nuiite mepitia rpymoa 20%
B nwumie apyra rpymna

B 00uaBi rpynu MmaioTh pailito
T 06uaBi rpynu MOMUISAIOTHCS

10%

0%

Sapnauas 3. Jlitu i3 cungpomom JlayHa MalTh Ti 3K ajieii, 1o i 0aTbKu. ¥ 4OMY
JK TOAi IPUYMHA HACTIIBKY CYTTEBUX BigMiHHOCTEN y Oy/IOBi Ta PYHKITIOHYBaHHI ix
oprauismy?
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IHouBigYyanbHi 3aBAaHHA
Aymodaczia

OsuaiiomTecs 3 iHopMmaIieo:

«¥Y 2016 poui Hobenigcvky npemito 6 2anysi (izionozii abo me-
duyunu ompumae anoncvkuil yuenuii Hocinopi Ocymi (na ¢pomo)
3a 8i0Kpummas mexanizmie aymogazii — A6uULa pyilHY8aHH A Ji30-
comMamu cmapux KAIMUHHUX KOMNOHeHmi8. 3a 11020 nopyulenHs
po3susaomuvca makx 36aHi Ai30COMHI X60pOOU HAKONUYEHH A, KOAU
Pe408UHU, AKi NOBUHHI OYymu 3pYLLHOBAHUMU, He Dezpadyiomb i 3a-
auuwaiomoscs 8 kaimuni. OOHi€0 3 makux namoJaoziii € cnadkosa
xeopoba Tes-Caxca. Ii npuvunorwo e mymauyis 6 zeni HEXA, axuil
K00y€e Ni30COMHUIL (hepmenm zekcosoaminidasza A (Ha PUCYHKY ),
AKUL pYilHYye cmapi cmpyKkmypHi ejlemenmu Heilporie (zawnzaio-
3udu ). Posmawyeanns il0ozo JOKYCa NO3HAYEHO HA 300pAXCeHHI
HUCHe:

567

3a HenpasuabHOL pobomu Li30com cmapi 2anenio3udu He pYilHYIOMbC, & HAKONUYY-
0muves, w0 npu3eodums 00 NOpYuleHna Yy PYHKUIOHYEAHHI Hellpori8 ma nodanibulol ix
3azubeni, yHacai0ok 1020 PO3BUBAEMbCA NOPYULEHHA POOOMU UeHmpasbHOL Hep8osoi
cucmemu, cainoma, a MaKox Moxyms cnocmepizamucs cydomu. Y pasi o0HowacHol
Has6HOCMI HOPMALLHOZ0 | Mymanmuozo anenie HEXA aymogaczis 6i00yeacmuvcs HOD-
MAAbHO, @ AIOOUHA He XEOPI€.»
Sananug 1. fIke 3 TBepAKeHb MOKHA c(DOPMYJIIOBATU HA OCHOBI aHAJi3y HaBeAEHOI
iH(opmartrii?

|IIEI|IIII|IHI|IIII1IIII|IIII|IIII|iIII|IIII|1III[IIJI|IIII|IIII|IIII|IIII|IIII|IIlI|1III|IIII|IIII|I
30M

§Eéﬁgggg _

16171819202122 X Y MT

ToM aoM 1008

8 9101112131

A 7nizocomu He € 000B’ AI3KOBUMU KOMIIOHEHTAMY €YKAPiOTUUHNX KJIITHH
B TepwmiH «ayTodaris» moxXoauTh Bi rpelribKuX phagos — moigatu Ta auto — cebe
B sokyc resa, moB’s3aHOTO 3 POo3BUTKOM xBopobu Tesa-Cakca, MicTuThbCcA B cTaTe-
BUX XPOMOCOMAaX
I' pyilinyBamHsa cTapuxX KJIITHMHHUX KOMIIOHEHTIB € HOPMAJIbHUM, BAXKJIUBUM MAJIS
(GYHKITIOHYBaHHA KJIITUH IPOIECOM
Sapnannasg 2. YUEHHUIA Ta YUYeHb 0OrOBOPIOBAJIN OCOOJIMBOCTI YCIaAKyBAHHSI XBOPO-
6u Tea-Cakca. YueHuisa sasHaumia, 10 XBopoba € ayTOCOMHO-PEIleCUBHOI0. Y UeHb
BUCJIOBUB CYAsKeHHS, IO B 3JOPOBUX O0aThbKiB HE MOYKe HAPOAUTHUCA AWUTUHA i3 IIUM
3aXBOPIOBAHHAM. XTO Ma€ parfiro?

A sutie yueHb

B juine yuenuisa

B 0060€ maroTh parrizo

I' 060€ MOMUIAIOTHCS
3asnannsg 3. Bu suaere, 1o HobenxiBcbka mpemia 3 ¢isiosorii ado MequIinum mpu-
CYIKYEThCSA 3a BUCOKI JOCATHEHHA B ITi#t ramysi. ChopMyJrioiiTe BJIacHy IYMKY IIIOIO
BasKJIMBOCTI JOCTiIKeHHA (PYHKITII JIi30COM AJIs JIFOCTBA.
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CaMOKOHTPOJIb pPiBHA HaBYa/IbHUX AOCArHEHb.
CnaodKkosicmb i MiHUBICMb

TecToBi 3aBaHH 3 OTHI€I0 TPaBWIBHOIO BimmoBimmio (0,5 6ana)

1. Oinaxka monekynu AHK, Ha aki 3akogoBaHa iHpOopMalLlis Mpo NeBHY O3HAKy opra-
Hi3My, — L
A renorumn
B rerom
B iaTpon
I ren
2. MNMpouec cnHTedy monekynm PHK 3 BukopuctaHHam monekynu JHK sk matpuui Ha-
31BalOTb
A TpaHCKpHUIIITi€Io
B TpaHcaAIiero
B pemnikariero
I’ penrapartiero

3. YKaxiTb iMOBIPHICTb HAPOAXKEHHSI ANTMHM 3 PELLECMBHOIO O3HAKOI0, SKLLLO 6ATbKO €
rOMO3UrOTHUM, @ MaTu — FreTepO3UroTHOIO 3a BiAMNOBILAHUAM FrEeHOM.
A0%
B25%
B 50 %
I'100 %

4. Cnocib ycnaakyBaHHS MEBHOI 03HaKM, KON 3a il popMyBaHHS BiAMoOBIAAOTb Kiflb-
Ka HeanesibHMX reHiB, a CTyniHb BUSIBY ii 3aN1€XUTb Bif, KiIbKOCTi anenis UMX reHis,
Ha3nBalTb
A emicrazom
b nmosrimepieto
B nominyBanHAM
T’ mretioTporriero

[MocnigoBHICTL poO3TallyBaHHA [OIIFHOK XPOMOCOMMK MO3HAYMMO JliTepamm
ABCDEF. YHacnigok sikoi myTauii xpomocoma 6yae maTtm Taky NoCnigoBHICTb Ai-
naHok: ACBDEF?

A remomuoOI1

b xpomocomuOl

B mosimmoigii

I' ameymtoigii

o

o

Y ciaMCbKMX KiLLIOK iIHTEHCUBHICTb TEMHOI0O 3ab6apBrieHHS 3MIHIOETLCS BiNOBIAHO
0O TemnepaTypy HaBKOMULLHBOrO cepenoBuLla. AKMn TUM MIHAMBOCTI iNIOCTPYE
uen npuknan?

A myrarnifiaoi

B xombinaTuBHOL

B rermomuOi1

I’ mogudirarmiiiaoi

TecToBi 3aBHaHH 3 OTHiCI0 MPAaBUJIBHOIO BigmoBigaro (1 6an)

7. MNpoaHanisynTte TBEPAKEHHS OO0 FEHOMY NPOKaPIOTUYHOI Ta eyKapioTUYHOI Kii-
TUHWN.
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I. TeHOM NPOKaPIOTUYHOI KNTITUHM 3a3BUYaAA MICTUTb MEHLLY KiNIbKICTb FEeHIB, HiX ey-
KapiOTMNYHOI.

1. Y reHomi nioguHn nuwe 3 % OHK mictuTb iHbopmMauito npo 6yaoBy 6inkiB abo
PHK.

Yu € MOMiK HUX MPaBUIIbHI?

A mpaBusibHe Jguie I

B npaBunsHe sutie 11

B o6uaBa nmpaBuIbHIL

I' o6uaBa HempaBUJILHIL

. [eH, peuecuBHMN anenb $KOr0 CHAPUYMHIOE remodinito, nokanizoBaHUin B

X-XpomMocoMmi. Y poauHi MaTu HE Ma€ LbOro 3axXBOPKOBAHHSA i rOMO3UIoTHA 3a LM
reHom, a 6aTbko XBOpi€ Ha reModinito. YKaxiTb BiACOTOK iIMOBIPHOCTI HAPOAXKEH-
HA ANTUHKU, sika Byae XBOPIiTU Ha reModinito.

A0% B 75 %

B25% I'100 %

. MyTauist MoXe Crpu4mnHIoBaT

A 306inbmienHs 06’eMy XyTpa B 0iIK1 BBUMKY

B 36inbienHsa KiTbKOCTI XpoMocoM y KapioTuiri

B 3MeHIIIeHHS KiJIbKOCTI MOJIOKA B KOIIUTHUX Y MOCYIIJINBUI Iepios

I’ 30inbIIeHHS KiJIBKOCTI reMOTJIO0iHY B ePUTPOIIUTAX JIIOLeH Hif Yac CXOMIKeH-
HSA B ropu

TecroBi 3aBHaHHA 3 KOPOTKUM omucoM (1,5 6ana)

10. Po3rnsiHbTE CXeMy TpaHcnsuil. YkaxiTe npaBuiibHi BapIaHTI/I ,D,J'Iﬂ 3aNnoOBHEHHA

npOHYCKIB ¢ Pu6ocoma N
Tpunaem  Anmurodon Cropouena Haszea  MPHS D
MPHE mPHE AMIHOKUCLOMU Bl 'fy Dy Dﬂlu HHC & Ll VP:K
1AVIL 1A 1Ana — f T ot
2 ATIT 2 VIT 2 Apr . i [|I|;
3 VAT 3 TIT 3 Bau {I’ «/ g-=2 X il’
0}1II'IEI'ITI/I,CI,

11. Y TomariB kynsacta ¢dopma nnoay (A) oOMiHYeE Hag, rpymerlou,|6Horo (a). Big, cxpe-

LLyBaHHS GaTbKIBCbKMX (POPM Y NEePLLIOMY MOKOSiHHI riBpuaiB BUSBUIOCS KYNACTUX
i rpywenonioHux nnoajs nopieHy. Hapani B pe3ynsrati cxpeLllyBaHHS OTPUMAaHUX
POCAVH 3 KyNSICTUMM ninogammn 6yno BMPOLLEHO Apyre nokosiHHg TomarTie: 118 i3
HUX Oanu rpyLienoaioHi nnoauy, a 363 — KynscTi.

Moxcaueuil ITomixne Hawadxkie Bidcomox pocaun iz epywenodionumu
sapianm zeHomunie 0pyz020 NOKONiIHHA  NJA00AMU 8 nomomcmei 6i0 cxpeusy-
0amvKiBCbKUX zemepo3uzom 8usABU- 6AHH 2eMepo3Uz0MHUX 0cOOUH 0yde
PpOCauH 210CA OLU3LKO ckaadamu

1Aaxaa 1363 125%

2AAxaa 2242 250%

3 Aax Aa 359 3 75%

Buxonaiite 3aBmaHHa B IuchMOBiii popmi (3 6a.u)

MOSICHITb 3HAYEHHS BIAKPUTTA rEHETUYHOIO KOAY A1 NMOAAsNbLIOr0 PO3BUTKY Bio-
norir.

OOGrpyHTYITE 3HAYEHHS1 3aKOHIB FEHETUKN OIS OLLHIOBAHHS CNadKOBMX O3HaK Yy
poaVHI.
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3 icmopii BioKpummis

Mpob6nemun penpoaykLii Ta OHKONOTYHMX 3aXBOPIOBaHb IIOANHWN, CTAHOBJIEHHA Ta
PO3BUTOK TPAHCMIAHTANOrii HEMOXNMBO Oyno po3B’a3aTn 6e3 yCcnixiB MONEKyNapHOi
Gionorii Ta 6ionorii po3BUTKY.

Po3BuTOK MonekynsapHoi Gionorii noB’a3aHnii 3 BMHax040M MeTody BU3HAYEHHS
HykneoTuaHoi nocnigosHocTi AHK, 3a akuin amepukaHCbknii yieHuii Binbsim FinbepT i
aHrnieub ®penepik CeHrep 'y 1980 p. oTpumann Hobeniscbky npemiio 3 ximii. Lle npu-
BENI0 A0 HOBUX BIAKPUTTIB Y ranysi 4ocnigxkeHb 6ynoBu i GyHKUIOHYBAHHSA reHiB. Ha
noyatok XXI cT. 6yno oTprMMaHo AaHi Npo NepBuHHY CTPYKTYpPY Beiei AHK niognHm i H13-
KM IHLWIKX OpraHiamiB, Hanbinbl BaxXMBUX O MEOULMHU, CiNbCbKOro rocnogapcraa
Ta HaykoBux gochnigxeHb. Y 2003 poui 6yno noBifoOMAEHO NPO Maixe NOBHE PO3LWNG-
pyBaHHs cTpykTypu OHK nogunHu. Hepo3wndpoBaHoio 3anuiianacs aue nepLia xpo-
MocoMa, HalbinbLia 3-nomix ycix. 1 TpaBHa 2006 poky nocniaHuku IHcTuTyTy CeHrepa
— FEHOMHOr0 AOCAIAHNLBKOrO LEHTPY B AHMIi — pa3oM 3 aMeprKaHCbKUMU KOoneramu
OrosIoCUM NPO 3akiH4eHHs eTany po6oTn 3 po3LWwndpPyBaHHSA NOBHOMO FEHOMY JIIOANHN.
lMepwy XxpoMoCcoMy yTBOPIOIOTL Maxe 250 MiH nap HykneoTtmais (6113bko 8% Big re-
HOMY NtoAnHKM). Y Hilh 3anmncaHo iHpopmauito npo 2000 rexis. Lie maiixe 10 % Big ycboro
reHOTMNY JOANHN.

Benuky KinbkicTb BiaKpuTTiB 6yno 3pobneHo i y ranyai 6ionorii po3sutky. Y 1898 p.
npodecop Kniscbkoro yHiepcutety CB. Bonogumupa Ceprivi laBpunoBny HaBalumH
BiAKPWB MoagiiHe 3annigHeHHs B pocnuH. Y XX c1. Ho6eniBcbkoto npemieto Big3Have-
HO KiNlbKOX BUOATHMX HAYKOBLIB: XaHc LLInemaH pO3KPUB MEXAHI3M iHAYKLii PO3BUTKY
OAHWNX YacTuH eMbpioHa iHWuMKn (1935 p.), CteHni KoeH Ta Puta JleBi-MoHTanbyYiHi
BUSIBUN POCTOBI YAHHUKM — PEYOBUHMN, LLLO PETYIOIOTh PICT i PO3BUTOK Pi3HUX YaCTUH
opraHiamy (1986 p.), EaBapa Jibwic, KpictiaHa HiocnsaiH-®onbxapa ta Epik Biwayc
PO3KPUIN MexaHi3MM reHeTUYHOI perynsuii embpioreHedy (1995 p.)

Cepriii 'aBpusoBuy HaBamuu Pura Jlesi-MonTanbuini

(1857-1930) (1909-2012)
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§ 44. PenpopyKuisa AK MexaHi3m 3a6e3neyeHHa [
6e3nepepBHOCTi iCHYBaHHA BUAIB

| Lo Take eBosoLia?
¥ Sk reHeTnyHa iHpopmMaLis nepenaeTbCcs 40 HACTYIMHUX MOKOJIiHb OPraHiamiB?

3IaTHICTh IO CaMOBiATBOPEeHHSs a00 PEIPOAYKIIii € OOHi€I0 3 KJIIOUOBUX BJac-
TUBOCTEH *KUTTsA. BoHa BJacTuBa He JIMIIE KUBUM CHUCTEeMaM, IIPOTE IIi CUCTEMU
MaOTh YHiKaJIbHi, IPUTaAMaHHI BUKJIOUHO JKUBOMY MeXaHi3MU CAMOBiITBOPEHHA.

Pemnponykirisa Ak o3HaKa SKMBOTO. 30aTHICTH A0 PENPOAYKINi BUABIA-
€ThCA Ha BCixX piBHAX opraHisarii :xkmBoro. Ha MmosekynsapHOMY piBHI BoHa 3a-
OesIeueHa MexXaHi3MaMH peIlIiKallii HyKJeiHOBUX KHCJIOT i HOB’sA3aHUM i3 I[UM
cuHTe30M OinkiB. KiouoBy poJb y IIBOMY Bifirpae IpUHIIMO KOMIIJIeMeHTap-
HocTi. Ha ocHoBi indopwmarii, sanucanoi B [[HK, curresyoorbesa monexkynu PHE
Ta O0inku. eaxi dpepmenTn 3abe3meuyroTh mpormec noaBoeHHA moserkyn JHK —
penaikayiro. Iami 6inky GepyTh yuacTh y KJIITMHHOMY IIofigi, 3abesmeuyiouu
nepenaBanHa mojaekyJs JJHK nouipriMm KiaiTuHaMm, y pe3yabTaTi 4oro mMuKJI MoJIie-
KYJSapHOI penponykiii samukaersea (puc. 204). Ha xaiTuHHOMY piBHI OCHOBOIO
CaMOBiATBOPEHH € IpoIiec moAiay. Bu mam’sTaere, [0 YTBOPEHHI HOBUX KJIiTHH
BimOyBaeThCs JUIle ILJISXOM IIOAiNy HaaBHUX. KiiTuHHNI moxia 6e3mocepeqHbO
MOB’sA3aHUN 3 ONMCAHMMMK BHIIE MOJIEKYJIAPHUMHU IPOIlecaMu, amke oMy 3a-
B:KIU IIepenye IMOABOEHHSA FeHeTHUHOTo MaTepiany. Ha opramismoBomy piBHI pe-
MPOAYKILis OB’ sI3aHAa 3 YTBOPEHHAM HOBUX OPTaHi3MiB y IpoIleci pO3MHOMKeHHA. Y
0araThboX BU/iB PO3MHOKEHHS BiJ0yBA€ThCA CTATEBUM IILJISIXOM, TOOTO OB’ A3aHO
3 o0MiHOM MiK piBHMMU OopraHisMaMu reHeTHUYHOIO iH(opMaIlieo 3a JOIOMOTOIO
cuerfianisoBaHuX crareBux KJIiTwuH (puc. 205). BakamBuM HacJaiTKOM IIHOTO €

Puc. 204. CamOoBiATBOPEHHS Ha MOJIEKY- Puc. 205. Penponykitis JoguHu, 0B’ I3aHa 3
JAPHOMY piBHI YTBOPEHHAM CIIelia/Iis0BaHUX CTAaTEeBUX KJIITUH

TPaHCKPUNLiA, TPaHCAALIA

penaikauia

CraTeBi KJIITHHN PO3BUBAIOTHCA 3 KJIITUH II0-
nepenuukiB. Ilicna sannigueHEHA (QOpMYyETH-
cs cHelliasisoBaHa KJIITHMHA — 3UroTa, 3 AKOI
Indopmania THK xoxye cTpyKTypy OLIKIB. posemBaeThca HOBHmil opramism. Bim yTBOpIroe
Binkn 336931:1“?‘13710’1‘13 IIOLBOCHHA OHEK Ta crareBi kaiTHHM, i UK PeIPOAYKIII IOBTO-
nepeaBaHHA Ii HACTYITHUM ITOKOJIIHHAM. PIOETHCA.

MOSICHITb 3B’A30K PYHKLI [MOSACHITb, $K HEnepepBHICTb iCHYBaHHSA
HYKJIEIHOBMX KUCNOT Ta BiNikiB y KNiTVH MoB’A3aHa i3 penpoaykuieto opra-
penpoaykLii Ha MONeKynapPHOMY Hi3MiB.

PiBHi.
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dopMyBaHHS OIMCAHOI paHilie KOMOiHATUBHOI MiHINBOCTi. AJIbTEPHATUBOIO € He-
cTaTeBe POBMHOKEHHS, 30KpeMa BereTaTuBHe (3a JOIIOMOI'OI0 YaCTUH OPTraHismy).
¥V npomMy BUIIaJKy OpPraHi3sMu HaCTYIIHOTO ITOKOJIiHHS OyAyTh MaTU FeHOTHUII, i/TeH-
TUYHNN 0aThKiBCBKOMY. SHAUEHHS PEIIPOAYKILil opraHisMiB moJisarae B migATPUMILI
YHCeJbHOCTI MOMYJIAIIH, 1110 € BasKJINBUM JJIS TNiATPUMKHU IXHBOI CTIHKOCTI Ta icHy-
BaHHd BuAiB 3arajgom. CTiliKicTs momyasAllifi 3abesmeuye CTiKiCTL eKocucTeM, 0
CKJIAY AKUX BOHU BXOAATH. BiATaK penpoayKIlia opranisMiB € HEOAMiHHOIO CKJIa-
IIOBOIO Ta 3aIIOPYKOI0 TPUBAJIOTO iCHYBAaHHS KUTTS.

Pemponykiris Ta eBouroiris. Penpoaykiis sa6esnedye BiATBOPEHHSA Ta -
TPUMKY KHUBHUX cucTeM. IIpore He Tpeba po3yMiTu Ieii mpoliec JUIlle AK KOIIiio-
BaHHS HaABHUX (opM. 3a 3MiH YMOB icHyBaHHSA »KUBi (hOPMU TAKOK 3MiHIOIOTHCS,
aJanTyounch Oig Hux. MexaHisMoM IIbOT0 € IPUPOSHUN H00ip, Ma-Tepiaaom AJis
AKOTO € CIaJIKOBa MiHJIUBiCTh, 30KpeMa MmyTarifina. IIlnaxomM HaKOIUYEHHA 3 T10-
KOJIIHHA B IIOKOJIiHHS 3MiH OPTraHi3MMy MOKYTh CTATU HACTIIBKY BiAMiHHUMU BiJ
BUXigHOI (hopMU, IO MU IIOUMHAEMO PO3TJIALATU 1X AK pisHi Buam. Takxi sminu
BimOyBaIOTHCSA AysKe MOCTYIOBO, IX MOYKHA IMMOOAUUTH JIUIIIE Ha BEJIMKUX YaCOBUX
npomikkax (puc. 206). BapTo Harosocuru, 1o He iCHye JUCKPETHUX MOMEHTIB,
KOJIM OJMH BUJ IepecTae OyTH HUM i cTae iHIIMM. YUeHi JeTaabHO MOCIiAHIN
CTaHOBJIEHHs 0araTbox I'pyIl OpraHisMmiB, 30Kpema i HaImoro 6ioJoriuHoro BuUmy
— JlroguHa posyMHa, 1[0 BU BUBYAJIMN Y MUHYJOMY PoIli. 3i6paBiiu pasoM HasgBHi
BiZIOMOCTI ITPO €BOJIIOIiMHI 3MiHM, HAYKOBIIL 3JaTHI PEKOHCTPYIOBATHU IIPOILEC II0-
CTYIOBUX 3MiH KMBUX (POPM — BiJ cyuacHUX (HopM IO CHIIBHUX IIPEAKIB PisHUX
I'pyIl, Hi0M «IPOKPYUYIOUM Ha3ad» eBOJIIOLiNHNIL IIPOIlec, CIIOCTePiraxyu mpoiec
nepexony OAHUX BUIiB V iHIIII B 0OepHEHOMY HAIPSIMKY. ¥ pPe3yJbTaTi TaKoro aHa-
Jizy c()OpMOBAHO YSIBJIEHHSA PO OCTAHHLOIO YHiBepCAJbHOTO CHiJIBHOTO IIPEaKa
cyJacHUX OpraHismis, sKuii icuyBas 3,5—3,8 mupa pokiB Tomy (puc. 207).

Puc. 206. IlocTymoBe mepeTBOPeHHs (hopM Puc. 207. 3B’ 130K T'iIIOTETUYHOI'O OCTAH-
npenkiB cyuyacHux KoHeu. I{ludpu — yac ic- HbOTO yHiBepcanabHOro mpeaka (LUCA) is
HYBaHHS, MJIDJ POKiB TOMY CyUYacHUMU KUBUMU hopMamMu
50 35 ” EykapioTu
- . W
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1. [ainte 03HaYEeHHSA NOHATTH PErpoayKLis.

2. TOACHITb MEXaHi3Mu, siKi YMOXJIMBIIIOIOTb PENPOAYKLLIIO HA PI3HUX PIBHAX XMBOTO.

3. [oSACHITb B3aEMO3B’30K PENPOAYKLLi 3 EBOMOLIMHMMN NpoLLecamMu.

4. 3anporoHyinTe apryMeHTW Ha NiaTBEPOKEHHS AYMKN LLOA0 PENnpoayKLii aK
MexaHi3My 3abe3neyeHHs 6e3nepepBHOCTI iICHYBaHHSA BUAY.
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Lo Take KOHAEHcaLlisi XpoMaTuHy, XpOMOCoMa, XxpoMatuaa, LeHTpomepa?
| Sk BinOyBaeTbCsl HeCTAaTEBE PO3MHOXEHHS?
3a paxyHokK 4oro BiabyBaeTbCs PiCT?

“

O Kaituaanii muki. Bu e 3HaeTe, 1[0 pPO3MHOKEHHS Ta piCT OpraHisMis

WP 3yMOBJIEeHI MOAiJIOM KJIiTHH.
Kaitunauit nuKa — nepiof icHyBaHHsA KJIITHHHU BiJ IIOYaTKY OJHOTO IIO-
Iijy 1o HAcTymHOro abo BijJ IIOYATKY OCTAHHBOIO HOALIY KJIITHUHU A0 ii cMepTi.

KaituHENE 1K OXOIJIIOE BJIAcHE IOAIN Ta iHmepgas3y — mnepion Bix
YTBOPEHHS KJITHHU [0 IMOYaTKy HacTymHoro noxiay (puc. 208). B intepdasi
BHOKPEMJIIOIOTh TPU NIEPiofN — npecuHmemuvHull, CLHMemu4Hul Ta nocm-
cunmemuyurnul. HaiTpuBasgimmuii mepios — MIpecCUHTETUYHNM, il Yac SKOT0
KJITUHU POCTYTh, YTBOPIOIOTH MOTPiOHI I/ JKUTTEAIATBHOCTI PEYOBUHU, 3a-
macamThb eHepriio. ¥ Ieil mepiona 36iJbITyeThCA KiJbKIiCTh OpraHes KJIITHH.
BamimuBuM € CUHTETUUHUH IIePio, IIiJ yac AKOro YTBOPIOITHCSA KOIIil MoJie-
kya [IHK kmituau, To6TO BigOyBaeTheda permrikaiia (puc. 209). ¥V moctcuH-
TeTUYHUHN IIepioJ] TpUBalOTh HAKONMUWUYeHHA eHeprii, cunted PHK # 6inkis.
Ilepionu, 3 AKMX cKJIamaeTbcs iHTepdasa, TpuBawTh A0 90 % uacy BChOro
KJIITUHHOTO ITUKJIY.

Tunmu moaiay KIiTUuH. ICHYI0TH IBa TOJOBHI TUNK KJIiTUHHOTO MMOALITY —
MiTO3 Ta Metios.

@ MiTo3 — 11e c1rocib momiay eyKapioTuUYHuUX KJIITHH, 3a SKOr0o 3 OJHiel Ma-
TEePUHCHKOI KJIITMHU YTBOPIOIOTHCA AB1 JOUipHI, I110 € 1l reHeTUYHUMU KOIiAMU.
Bin mae wotupu (asu. IcHye KisibKa Bapialliii mboro nporecy. Mu posriissHeMo
HalTUNIoOBiNy 1Jisa TBapuH (puc. 210).

Puc. 208. KniTuHHUA UK Puc. 209. Ilogoeuns THK

; IHTepdaza
KniTuHm, pd

Lo He
Ainateca

Tenodasa
AHnadaza MeTadasa

’g Akun nepion, iHTepdasn Tpusae
HangosLie?

Mpodas: G S G2

MosiCHITb BioMiHHICTb 6y4,0BM XPOMOCOM Y Pi3Hi
nepiogu iHtepdasun.

Uz
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IIpogasa. IlounHae KOHAEHCYBaTHCA XpoMaTWH, (GopMyloThesa X-momibHi
xpomocomu. [leHTpiosi KIIiTHHHOTO IeHTPY HOYNHAIOTH PO3XOIUTHICSA IO ITPOTUJIEIK -
HUX TOJIOCIB KJITUHU; (POPMYETHCS BepeTeHo moainy. daepHa o60J0HKaA po3najia-
eTbcA Ha JApiOHI MeMOpaHHI myxupIli, SHUKAOTh A1epia. Memagasa. YHaACTiIOK
(opMyBaHHA BepeTeHa IOALIY KOKHA XPOMOCOMA PO3TAIIOBYETHCA HA OJHAKOBIN
BifcTaHi BiJ KIITMHHUX IIEHTPiB, TOOTO B CepeIrHHIN, «eKBATOPiaJAbHIill» IJIOIIMHI
Kaituau. Anagasa. Ilsa dasa € vaiikoporiiow. ITapri xpomaTuau, 1110 YTBOPIOIOTH
XPOMOCOMY, PO3ALIAIOTHCA M IMIOUNHAIOTh PyXaTUC 3a JOIOMOTOI0 MiKpPOTPYOOUOK
BepeTeHa IOAiIY A0 PisHMX HOJociB KaiTuHu. OCKiJIbKM XpoMAaTUIN YTBOPEHI Of-
HaxoBuMu mosiekyaamu [JTHK, 10 Ko:KHOTO mmoJrtoca KJIITUHY IPAMYE IO OTHi# KOmii
koskHOI Moserkysim [JHK marepunchkoi kiaiTunu. Tenogasa. Y 3akawouHini dasi no-
YipHi XpOoMOCOMH, IT[0 CKJIAAAIOTHCA 3 OOHIEl XpOMaTHIM, TOCATAIOTh IBOX IIOJIIOCIB
kiaiTuau. HaBKo0 HUX (popMyeThca AaepHa obosoHKa. [laii BimOyBaeTbCcs IOIi
IUTOILIa3MU Ta (OPMYBAHHSA IBOX HOBUX KJiTuH (puc. 210).

Biosoriune 3HaueHHA MiTO3y IOJIATaEe B TOUHOMY IepeJaBaHHI cIagKOBOl iH-
dopwmarrii Big maTepuHChbKOi KiriTuHU ngouipHiM. Ile ocHOBHUI cmiocib 30iibIlIeHHS
KiJIbKOCTI KJIiTHH y 6araToKJITHHHIX OpraHismMax.

@ Meiio3 — THUI KJIITHHHOTO IIOAiNY, 3a AKOT0 BABiUi 3MEHIIIYETHCSA YHCJIO XPO-
mocoM (KinbkicTs Mmosekys [ITHK). YHacaigok Meiio3y 3 AUMIOIAHOI KJIITUHU YTBO-
piofoTbes ramioinui Kiaitunu (puc. 211). Ha Bigminy Big miTosy, Mmeiios mependa-
Yyae He OJIH, a ABa IMOCJig0oBHI mominu KiitTuHu. B inTepdasi, 1110 nepeaye mouyaTky
Melio3y, AK i y BUIIagKy MiTo3y, BimOyBaeThCs peIlIikallis, To0TO KJIiTHHA BCTYyIIae
B Meto3 i3 yaBiui 30iapimenum mabopom [ITHK. Koxken moaia meiio3y mae 4oTupu
dasu, AKi € TogiOHUMU 10 MiTOTUYHNX, ajie MalOTh HU3KY BiaMiHHOCTEI].

Ilepmnii moxin meiiosdy. IIpogasa I. KonneHcyerbess xpoMaTrH, OPMYIOTbCA
X-mmoxibHi xpoMocoMu, (POPMYETHCSA BEPETEHO MOALIY, PYHHYEThC sAepHa 000JI0H-

Puc. 210. OcuoBHi oaii MiTOTMYHOrO IOy

*\
@) = -
IHTEP MnPO
META : AHA

=
TEJ1O

49 CxapakTepuayiiTe OCHOBHI eTanu MiToay.
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ka. Barxkausoro BigminHicTIO npodasu I € nponec, AKKil HA3UBAIOTh KPOCUHZ06EPOM.

T'omostoriuni xpoMocomMu HaGIMMKAIOTHCS OJHA IO OFHOIL, MicJIA YOro Big0yBaeThCsa
00MiH momioHuMu giigaaKamu. ITic/isg KpocuHroBepy roMOJIOTiUHI XpOMOCOMH 3’ € THAaHI
nonapHo. Memacgasa I. B ekBaTopianbHil IJIOIMMHI KJIITHHYU PO3TAIIOBYIOTHCS YTBO-
peHi B npodasi I mapu romosoriuaux xpomocom. Anagasa I. Ha Bigminy Bix miTosy,
10 TIOJIFOCIB TTOZILNTY PO3XOAATHCSA He XpOMaTU AN, a I1iyi xpomocomu. Tenogpasa I. Xpo-
MOCOMH JOCATAIOTh MBOX ITOJIIOCIB KJIITUHU, HABKOJIO HUX, IK Y MiT03i, (hopMy€eThCs
AnepHa 000/0HKA. BinoyBaeThCAa MOALI IIUTOIIA3ME I (DOPMYIOTHCS ABi HOBI KJIITHHI.

Jpyruit mogin meito3dy. Ilicaa saBepIiieHHA MEPIOTO MOy AOYipHI KIiTUHUI
nepe0dyBalOTh ¥ KOPOTKOMY Mepiofdi CIIOKO0, IicJid AKOTO IOYMHAETHCS APYTUil
moxisi. BamkauBuM € Te, 1110 B 1eii uac moJsiekyau JJHK He momBoiotoThesa. dpyruii
oija BimOyBaeThCA aHAJOTIUHO MiTO3y. ¥ pe3yabTaTi onucaHuX IIPoIeciB hopmy-
IOTHCS YOTUPHU KJIITUHU 3 ONUHAPHUM TaIllJIOifHUM HabopoMm xpomocoM (puc. 211).
Biosoriune 3HaueHHA Mei03y MOJATaE B 3MEHIIIeHHI Y1ICIa XPOMOCOM KJIiTHHU, 1110
HeoOXiJHO IJI YTBOPEHHs cTaTeBuX KJaiTuH. Pekombinamnia [IHK mix yac KpocuH-
roBepy ypisHOMaHiTHIOE KOMOiHAIlil reHiB, 1110 € OJHUM 3 MeXaHi3MiB ()opMyBaHHS
KOMOiHATUBHOI MiHJIMBOCTI.

Pict Ta po3BUTOK KJIITHH. B OfHOKJIITUHHUX OPraHisMiB TepMiH icHyBaHHSA
OKPEeMOT0 OpraHidMy 30iraeTbcsa 3 KJIITUHHUM IIUKJIOM. ¥ 0araTOKJITHHHUX opra-
HisMiB curyallisg ckiaaguima. KoxeH opramism moumHae cBoe icHyBaHHsS 3i cranmil
ONHi€el KJIITUHM — 3UTOTH, 1[0 YTBOPIOETLCA B pe3yabTaTi samriguenussa. Hammanku
miel KJIiTUHY YTBOPIOIOTH PiBHOMAHITTA KJIITHH Pi3HOTO TUITY, IITO0 MOYKYTH BXOIM-
TH 10 CKJaAy opraHismiB. Hampukaam, opraHisM JOPOCJIOl JIIOJAMHY CKJIATAETHCS 3
3,0-3,7x10" ruiTuH, AKi 3anesKHO0 Bix ocobiuBocTel OymoBU Ta PYHKIIOHYBAHHS
noinAThea Ha O0iabir Hixk 200 Tunis. @opMyBaHHsda KJIITHUH TOrO UM iHIIIOTO KJIi-
THUHHOT'O TUITy Ha3MBaIOTh dugdepernuyiayiero (puc. 212).

Puc. 211. OcHoBHi TIofii Meiio3y Puc. 212. Posnogin KIiTHH Pi3HOTO TUITY B OpraHismi

o JIOAUHNI
fomonoriyHi

XpomocomMun

B Eputpountn, 84%
Tpombountn, 4,9%

B YepBOHWI KiCTKOBUI m EnpoTenin
MO30K, 2,5% OpoHxis, 0,5%

B >Knposi knitnHun, 0,2% W IHTepcTUuianbHi

Mewos Il : 9 KIITUHW OVX.
| Jlimdoumntn, 1,6% cncTemn, 0,5%

™ 0
Z‘:_réaTog“"T""o’B/_" 010, '™ Eniacpuic, 0,.2%
‘opobnacTv LLKIpH, ©,176 g \1s0308i, 0,001%
W EHpoTenin

CyaviH, 2,1% IHWi, 2,2%

Meios |

MosicHITbL 3HaYeHHs andepeHLiadji KniTnH y 6ara-
TOKNITUHHUX OpraHi3amax.

™ [1oSCHITb, YOMY BHACNiAoK
Merogy KinbkicTb AHK y fo4ipHix

KNITUHAX 3MeH LUYETbCA.
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ITeii mpo1iec Mae reHeTUYHE MiATPYHTS: BiH OB’ I3aHUY 3 BUOiPKOBOIO aKTHBA-
Iielo OAHUX TeHiB Ta iHakTuBarieio inmux (§ 39). Perynania gudepenirianii Biz-
OyBaeThCA 3a AOIIOMOTOIO PiBHOMAHITHUX PEryJsiTOPHUX CIOJYK — (paKTOpPiB poc-
Ty, TOPMOHIiB TOI110. BOHU /K BIJIMBAIOTh HA iHTEHCUBHICTH POCTY Ta MOMiIY KJIITUH.

Y GaraToKJiTUHHOMY OpraHisMi He BCi KJIITHHM 3JaTHi M0 HMOAiNy, YacTHUHA 3
HUX 3ynuHAETbCA Ha cragil G1 i B mboMy cTaHi BUKOHYye cBoi (pyHKIiI. OCcKimTbKHT
KJITHHY TiJ yac QYHKI[IOHYBaHHSA MOKYTh HAKOIMMYYBATHU IMOMUJIKH Ta IIOIITKO-
I)KeHHsA, IXHE PYHKI[IOHYyBaHHA 00MeKeHOo B uaci. [ledki KJIiTUHM OHOBJIOIOTHCS
YacTo, HaIPUKJIa, TePMiH iCHyBaHHSA KJIITUHY eTiTe 10 KUIIIeUHNKA JIIOAUHY CTa-
HOBUTH 2—3 aHi. [lesaki K iCHYIOTH 0 cMepTi opraHisamMy, HaIpUKJIAA, OiJIbIITiCTh
HelPOoHiB.

3arn0ens KIiTUH. [HOL I8 PO3BUTKY OpPraHisMiB HeoOXifHa 3arubess IeB-
HUX KJIiTWUH, 30KpeMa, y TaKUU CII0ci0 y JIIOAWHY i yac eMOPioHAJIBLHOTO PO3BU-
TKY (pOPMYIOTHCA MPOMIKKY MiK TaJBIAMU KiHI[IBOK, a B IIyT'OJIOBKiB pYHHY€ETbHCA
xBicT (puc. 213). Taky mporpamMoBaHy cMepTh KJIITHH Ha3WBalOTh anonmosom (Big
rp. anéTTWOI — OMaJaHHs, JucTomasn). Jesaki crapi KIITHHE TaKOoXK PYHHYIOTHCS
MIJIAXOM anmomnTo3y. IMyHHI KJIITHHNY MOXKYTh 3ayCKATH AIlONTO3 iHINMNX KJIITUH Yy
pasi, AKIIo ifeHTn(dIKyI0Th HAABHICTD ¥ HUX MyTallili. B cepegubomMy B opranismi
nmopocJoi roauay moaHA Big 50 o 70 MapA. KJIITHH I'YHE IIJIAXO0M aloITo3y. ¥ pasi
TMOPYIIIeHHA IBOTO IIPOIlecy KJIITUHY, AKi MaJii 3aTUHYTH, MOXKYTh JaBaTU OYATOK
PaKOBUM IyXJIMHAM, IIPO 10 AeTaJbHiIlle BU Ji3HAETECA B HACTYITHOMY ITaparpadi.
ITixkaBo, 1110 OHKOTeHHa TpaHc(opMAaIlid KJIITHH MOJKe CYyIIPOBOIKYBATHCSA BTPATOIO
iXHBOI 3JaTHOCTI [0 cTapiHHA Ta 3arubesi. Hanpukaan, ainia kaitua HeLa, mo ix
YaCTO BUKOPUCTOBYIOTH Y JIa00OPaTOPHUX MOCTiAMKEHHAX, OTPUMaHa 3 PaKOBOI ITyX-
auau 1951 poky. Yci KiiTunu 1iel rinii, BUKOpHUCTOBYBaHi B 1a00paTopisax ychboTo
CBiTY, € HOTOMKaM1 BUXiAHOI KJIiTHHHOI KoJ0oHiI (puc. 214).

Puc. 213. 3arubensb geakux KJIiTua Puc. 214. Knitunna ginia Hela ganga MoxxanBicTb
€ BAKJIMBUM €JIEMEHTOM IIPOIiecy BUBUYMTHU BaXKJIUBI IIpoIiecu, 0B’ sI3aHi 3 OHKOTeHe-
DO3BUTKY OpraHisamy 30M i IiIKyBaHHAM paxy

PyiiHyBaHHA TMMYACOBMX
opraHis

B (opmyBaHHA opraHie

A6 )
4

‘e [MOSICHITbL 3HaYEeHHSs Y akiin dasi kKniTMHHOro noAiny nepedyBatoThb Lij Kili-
L 306paxeHnx Ha TUHN?
PUCYHKY MPOLLECIB. MigroTynTe NOBIAOMAEHHS NPO iCTOPItO NiHii Hela.

§ 1. [Jaiite o3HaA4YeHHS NOHATb KJIITUHHWIA LNKIT, MITO3, MEVO03.
> 2. MopiBHarTe cnocobw noainy KNiTUH.
3. TMoscHiTb GionoriyHe 3HaYEeHHS MITO3Y Ta MeNoay.
4. Y aknx Bunagkax 3arnéesb KniTuH € HOPMasbHOIO, a B IKUX Hi?
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8§ 46. CtaTeBi KNiTMHM M 3annigHeHHA —

‘ Ak reHeTn4Ha iHpopmaLlis nepenaeTbCsi 40 HACTYINHUX MOKOJ1iHb OPraHi3miB?
SKi TUNM MyTaLivi BUPI3HSIIOTb 3@ HacaigkaMu As1s1 ICHYBaHHSI OpraHiamiB?

Bu 3maere, 110 HAWIIOIMHPEHIIIINM CIIOCOOOM PO3MHOKEHHS € cTaTeBe, AKe
OB’ sizaHe 3 OOMiHOM MisK PisHUMU 0COOMHAMY MeHETUYHOIO iH(opMaIriero Ta 31ii-
CHIOETBHCA 34 yUaCTi Cl'IeI_IlaJIISOBaHI/IX TaIJIoifHUX CTaTeBUX KJIITHUH abo ramer.

# Bymosa crateBux KIITUH. Y GLILIIOCTI OPra”isMiB BUALIAIOTE PisHi 3a
O0ymoBoIo YoJIoBiUi Ta skiHoui cTaTeBi KaiTUHY. HeBesuki vosmoBiui craTeBi KJri-
TUHN Ha3WBAIOTh cnepmamo3oidamu (IKIO BOHU PyXJuBi) abo cnepmiamu
(AKII0 BOHM HEepyxJuBi). ¥ ccaBIliB cmepMaTo30ia1 CKJIAZAI0ThCA 3 T'OJIiBKU,
OCHOBHY YaCTUHY BHYTPIiIITHHOT'O BMiCTY KOl 3afiMa€ AAPO, IITUHKY Ta XBOCTA.
OcHOBOIO XBOCTa € IKTYTHUK, IO 3a0e3meuye mepeMilneHHsa B mpocTopi (puc.
215). ¥V rouiBiii crepmMaTo30ifiB ccaBIiB € BaKJiMBa MeMOpaHHA OpraHejaa —
akpocoma. BoHa 3amoBHeHa (epMeHTAMMU, MOTPIOHUMU AJIA PO3UNHEHHS 3a-
XUCHUX 000JI0HOK aiinerygiTurHu. sKinoui crareBi KIiTMHN Has3uBaIOThH Alye-
kaimunamu. Bouu MicTaTh 6araTo uTOILIa3MU, TOTPiOHOI M1 3a6e3meueHH
OopraHisMy peuoBMHaAMHU Ta eHepri€o Ha paHHiX cTamisgx eMOpioHAJIBLHOTO PO3-
BUTKY, a B IETKUX BU/iB — YIIPOJOBJK YCHOTO IIHOTO0 Iepiony (puc. 215).
DopMyBaHHA CTATEBUX KJIITUH Yy JIOANHU. [Ipomec yTBOPeHHS CTATEBAX
KJIITHH Ha3UBAEThCA 2aMemozene30Mm. YIoro 0CHOBOIO € paHille IpoaHaIi3oBaHM
Meii03. @opMyBaHHSA YOJIOBIiUMX CTaTeBUX KJIITHH Ha3UBAIOTh CNePMAmMOzZeHe30M.
Buginsaiors Tpu #ioro crazaii. Ha mepiriii KaiTuHY TOMEepeIHUKY CiM’ AHUX KaHAab-
I[iB CiM SHUKIB PO3SMHOMXKYIOTHCA MiTO30M, IIiCJIS YO0 AesdKi 3 HUX BCTYIIAIOTh Y Me-
#103. ITo saxkinuenHi 060X H0OT0 MOAIIiB POPMYIOThCS TATIIOIAHI KIITUHHU, 110 TOKHU
He € 3pinmumu criepmaroldoizavu. [[o3piBaHHA € TPETHOIO CTAMI€I0: YTBOPIOIOTHCA

Puc. 215. BynoBa cTaTeBUX KJIi- Puc. 216. 3B’ 130K IIpoIieciB ramMmeToreHesy Ta 3a-
TUH JTIOJUHA LTI THeHHA

) Akpocoma AvnnoigHuia rannoigHi ctaTesi OunnoigHa
foniska { Anpo OrpaHiam KIITWUHM 3uroTa

MiTO-XOHLI.pi'I' @ Hg @
Xaict < MiT03

KinpKicTh XpoMocoM y rarioigHoMmy Habopi y JIOIuHN
n=23.

CDOanynﬂle/

KNITUHN TEL ’b60ﬂOHKa

‘r'll/lu,eKanMHa

@ Mpuraparite 0co6nMBOCTI 6y00BM rAMET iHLLMX OpraHi3MiB.
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aKpocoMa Ta XBiCT, KOHIEHCYEThCA XPOMATHH. 3PiJi cIepMaTo30ia1 BUBiJILHS-
IOTHCA B IIPOCBIT KaHAJBIIA. ¥ TBOPEHHA ANUIEKJIITUH Ha3UBalOTh 0602eHe30Mm. Bin
BimOyBaeTheA y porikyaax seuHnkiB. KIiTHHU-TIONepeJHUKY TAKOMK CIIOUATKY [Ii-
JATHCSA MITOTUYHO, TicJIs YOTO BCTymHaloTh y Meio3. Ha Bigminy Bix cmepmartore-
He3y, MeOTUYHUN IO/ PO3IIOUMHAETHCA ITle 10 HaPOAKEeHHA NiBUMHKU, aje 3y-
NUHAETHCS Ha cTafgii npodasu I. 3aBeplilleHHsa MOAiJY Ta JO3PiBaHHA ANINEKJIITHH
BimOyBaEeThCA IIicasa HacTaHHA CTATEeBO1 3pisocTi peryiapHo KoxkHi 25—30 xi6 (meit
mepios HA3MBAIOTh MEHCTPYAJbHUM ITUKJIOM). 3a3BUuUail 3a OOWH ITUKJ JA03piBae
olHa AHIEeKJiTHHA. 3pina AHIEeKJIITUHA BUXOAUTDL 3 (POJiKyJa Ta IOTPAILIAE 0
MaTKOBUX TPYO — Ilei IIpolec Ha3suBalOTh OBYJaAIlli€eio. CIiepMaToreHes Ta OBOTeHe3
KOHTPOJIIOIOTHCS CTATEBUMY TOPMOHAMMU.

3amaigHenas. @opMyBaHHA HOBOTO OPTaHi3My BifmOyBaeTbcA B pes3yabTarTi
3JIUTTA CTATEBUX KJITWH, SKe Ha3UBAIOTh 3aAnai0HeHHAM. Y JIOIUHU CIIePMAaTO-
30111 MiJ Yac CTaTeBOTO aKTy IOTPAILIAITEH M0 CTATeBUX ILIAXIB sKiHKH. 3a JI0-
TIOMOT0I0 PKT'YTHKa XBOCTA CIIEPMATO301A1 PYXaOThCI 10 MAaTKOBUX TPYO. AKIIO
BOHH JOCATAIOTh ANIEKJIITUHN, TO MOXKYTh 3aIlIiguuTu ii. 3a JOIIOMOTI'0I0 BMiCTy
aKpOCOMU POBUMHAIOTHCS 3aXUCHI 000JIOHKH, 1 cIIepMaTo30il YBOAUTh Y Hel CBOE
anpo. Ilicasa mporo B MeMOpaHi AHIEeKJIITUHN BifOyBalOTHCA 3MiHHI, 1[0 YHEMOMK-
JIUBJIIOIOTH 3JUTTS 3 HEIO0 1HIIIOro cruepmarosdoifa. I'ammoigHi aapa aimekJiTuHT
Ta CIIepMaTo30i1a 3JIUBAIOTHCA. 3 I[bOTO MOMEHTY KJITHHA Ha3WBA€ThCA 3UTOTOIO.
Bona npocyBaeThcs 3a JOIIOMOIO0 BiAKOBUX KJITHH elliTesiio Tpyd MaTKM g0 ii
TOPOKHUHU, JIe TTOYNHAETHCA eMOPiOHATbHII PO3BUTOK HOBOTO opraniamy (§ 49).

Biosoriune znauvenns sanaigHenHs. O6MiH xpoMocoMaMu Mix pisHEMH
opraHisaMamMu € OOHUM 3 MeXaHisMiB (opMyBaHHA KOMOiHATHMBHOI MiHJIMBOCTI. ¥
Ipoilieci 3amIifHeHH A BiJHOBIIOETHCA JUILIOITHUHA Habip XPpOMOCOM, II[O0 BAXKJINBO
IJIA TiATPUMAaHHS CTAJI0CTI XpPOMOCOMHOTO Hab0py IIeBHOTO BULY.

JlabopaTtopHa po6oTa

BynoBa craTeBux KJIiTHH

Mema: o3uaiioMmuTucs 3 0yIZOBOIO CTaTeBUX KJIITHUH; IOPiBHATU O0COOJIMBOCTI Oy I0-
BU SUIEKJITHHU Ta CIIEPMAaT030i1a; MMOSICHUTHY 0i0oJIoTiuHe 3HAUeHHA BiIMiHHOCTEI.
O6nadnannsa ma mamepianu: MiKpOCKOI, MiKkponpenapaTu «SliineKaiTuHa ccas-
a», «CrrepmMaTos30ify ccaBIisd» , PUCYHKH CTATeBUX KJIITUH, ITiAPYIHUK.

Ilepebiz pobomu:

1. PosrisubTe 3a OOIIOMOTOIO0 MiKpOCcKomIa MiKkpolpenapaTtu «SliIeKJIiTuHA ccaB-
a», «CmepMaTo30iau ccaBIid» . 3aMaJIONTe cCTaTeBl KJIITUHY Ta MiAIUIIITh CTPYK-
Typu OyI0BH.

1. [Jante 03HA4YEeHHS NOHATL CTATEBI KAITUHW, 3ar/1igHEHHS.

2. MNopiBHalTe 0cO6AMBOCTI Oyo0BU ANLEKNITUHM Ta cCNepMaTo3oina.
3. Yum 3ymoBneHi BiAMIHHOCTI B Oy10Bi CTAaTEBUX KITUH?

4. T1OSICHITb NPOLLEC raMeToreHesy B IIOANHN.

5. MNpokomeHTyITe BionoriyHe 3HAYeHHS 3anigHEHHS.
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Sk reHeTnyHa iHpopmMaLis nepenaeTbcs 40 HACTYMHUX MOKOJ1iHb OPraHi3amiB?
Ski TUNnyM MyTaLivi BUPI3HSIIOTb 3@ HacaiakamMu A5l iCHyBaHHs1 OpraHiamis?

Pemnponykiia € BasKJIUBUM aCIeKTOM JKUTTS JIIOAUHN. BiATBOpEeHHA UMCEIIb-
HOCTi HaceJIeHHS Ta IMiATPUMAaHHS HOT0 BiKOBOI CTPYKTYPHU € 3alIOPYKOIO CTA0iIb-
HOT'0 PO3BUTKY cycmijbeTBa (puc. 217).

OcobauBocTti penmpomykirii aroauau. ConiaabHa IpUPoOAa JOANHNA BHOCUTD
icTOTHI KOPEeKTUBH y BPOAsKeHi 6iosioriuHi mporpamMu po3sMHOKeHHA. Bu Bike 3Ha-
iomi 3 baraThMa iX aclieKTaMM: raMeToreHes, PYHKI[I0OHyBaHHA CTaTeBUX OPTaHiB,
3allIiTHeHHA, eMOpPioHaJIbHUII PO3BUTOK i HAPOIKeHH . PelrpoyKTUBHY IOBEIiH-
KY KOHTPOJIIOIOTH CTaTeBi TOPMOHU, AKi aKTUBYIOTh BPOIKeHY moBeAiHKY. IIpore
B JIIOAWHU I MeXaHi3MU He MAalOTh 0e3yMOBHOI IIyCKOBOI (DYHKIIil, BOHa 3gaTHAa
CTPUMYBATU CEKCYAJIbHUI OTAT 3aJI€KHO BiJl yMOB OTOUEHHSA. [HIITMM BasKJIMBUM
aCIIeKTOM € 3JATHICTh JIOAWHYN KOHTPOJIOBATA HAPOI:KyBaHicTh. CeKcyasbHi CTO-
CYHKU € Ba’KJIMBUM AaCIIEKTOM JIIOJCHKOTO JKUTTHA, ajie He 3aBKAM CKEepOBaHi Ha
3avaTTd OIUTUHU, YOMY MOXKYTb OyTH HalpisHomaHiTHiImi nmpuuwmuu. IcHye Gara-
TO crocobiB 3amobirtu HebarkaHill BariTHOCTI, IO HA3WMBAIOTh KOHMPAUENUi€r,
3 AKUX HaNOIJBII IOITMPEHUM € BUKOPHUCTAHHA mpe3epBaTuBa. Taxko:k JogmHA
3aTHA KOPUTYBATH IMPOOJIEMHU 3 BaTiTHICTIO UM IIOJIOTAMHU 3a JOIIOMOTOI0 MEIu-
IUHU, 3aBAAKH yCIixaM KOTPOi 3a ocTamHi 25 pPOKiB cMepTHiCTH mif yac mojoris
sau3uaacsa Ha 44%, a rikapi Ta BueHi IPOJOB/KYIOTH MPAIIOBATH HAJ MOAAIBIITNM
3MEHIIIEHHAM I[HOT0 IPUKPOTO TOKA3HUKA.

ITopyuienns nmporieciB penpoaykirii. Bysae tak, 1o B Jofeli BAHUKAIOTh
Ipo0JIeMH i3 3aUaTTAM Ta HAPOAKEeHHAM AUTHUHU. [[boMy MOKe OyTH HU3KA IPUYNH.

Y KiHOK HUMHU MOKYTh OYTU HEIPOXiZHICTH MaTKOBUX TPyO, TOPMOHAJIbHI

Puc. 217. 3o6paskenns craryeTku Bernepu Binaergopdcerkoi (24—22 Tuc pokis 10 H.e.)

PenponyxkTuBHA QyHKIIIA Majaa BeJInKe 3HAUEHHA I BUKHUBAHHA JIOJICTBA B IaBHI yacu. Y
dirypku BiAcyTHIi pucu 001muus, IPOTe aKIleHTOBaHa yBara Ha cTaTeBiil HajeXHocTi. [Ipu-
MYCKaIOTh, IO IS CTaTyeTKa CJyTryBajia CHMBOJIOM POIIOUOCTI.
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posyaanu, SKi Ipu3BOLATE M0 IOPYIIEeHH OBYJIAIil abo sk iMyHOJOTiUuHa HecyMic-
HicTh, KOJIX iMyHHA crcTeMa BUPOO0JIsSge aHTUTLIA IPOTHU CIIEPMATO30I1iB, YHEMOMK-
JUBJIIOOUN IXHe QYHKI[IOHYBAHHS. ¥ YOJIOBiKiB 0e3IIiAmsa MosKke OYTYU 3yMOBJIEHE
MOPYIIIeHHSIMHU cIepMaToreHesy, nedexramMu (GOPMYBaHHS IKTYTUKA, Yyepes II0
CcIIepMaTo30iaM BTpavaloTh 3JaTHICThL PyXaTHCsd, a TaKOK pO3jaJaMU IIPOIleciB
epekIrii Ta/abo earyadAmnii. Taxki mpobsemMu yacTo MOXKHAa PO3B’A3aTH 3a HOIIOMO-
TOI0 JOCATHEHDb cyvacHol Mmeautiunu (§ 43).

PemponykTuBHe 310pOB’A. 3M0pPOB’A PENPOAYKTUBHOI CUCTEMHU MAa€ BaK-
JVBe 3HAUEHHS He JNIIe AJsS PO3MHOKEHHs. SHAUHY KiJbKicTh (isiosmoriunmx
TIPOIleciB Peryaii0Th CTaTeBi TOPMOHM, a TOMY BOHO € 3aIlIOPYKOI0 TPUBAJIOTO HOP-
MaJIbHOTO (DYHKITIOHYBaHHA opraHiamy sarajoM (puc. 218). 3oBHimHi craTesi opra-
HY MalOTh YYTJINBI CJAM30Bi 000JIOHKM, TOMY 3a IX ririeHoro HeoOXigHO cIaigKkyBaTH
OiJBIII peTesIbHO, HidK 3a iHIMNMHK JISHKAMHI IIKipu. S3HAUYHY IP00JIeMy CTAHOB-
JISITh XBOPOOU, AKi IepenaroThCs Mifi Yac CTaTEeBOTO KOHTAKTY, 30yAHUKAMU AKUX
MoKyTh OyTu Bipycu (BIJI y Bunnagky CHIly, reprecBipyc — reHiTaJIbHOTO TepIiecy
TOII0), OaKTepii (TOHOKOK y BUIIaAKy TroHopei, Oiima crmipoxera — cupimicy, xJa-
migii — xmamigiosy), rpubu (Candida albicans y Bunagky xauaumosy) abo HAHAIPO-
crimri (TpuxomoHaau). Hacaigkamu rmmux XxBopob MOKYTh OyTH BTpaTa ceKcyaabHOI
dyHKITI (iMIoTeHITis), 0€3ILTiAAA Ta CUCTEMHI 3aXBOPIOBAHHA, AKi MOKYTh 3aKiH-
yuTucA cMepTio. Jia npodislakTUKY TOTPiOHO CIAiAKyBaTH 3a CBOIM CeKCyaJbHUM
JKUTTSAM: YHUKATU BUIIAJKOBUX CTATeBUX KOHTAKTIB, 3aByKAU KOPUCTYBATHUCS IIpe-
3epBATUBOM, KNI y OaraTo pasiB 3sMeHIIIye PU3UK IIepeJaBaHHs 30yIHuKa. BapTo
3ayBaKUTH, 1110 OaraTo 3aXBOPIOBaHb, AKi IIepefaloThCAd CTaTeBUM IILISIX0M, MAlOTh
TPUBAJII IPHUXOBaHI Iepioau, miJ yac AKUX BUIAMMUX CHUMIITOMIB IIle HEMae, aje
MMOBipHiCcTh IepemaHHsa 30yJHUKA (3apaskeHHs) € BUCOKOI0. ToMy BUKOpPUCTaHHSA
IpesepBaTUBA IIOBUHHO O0yTH 000B’ IBKOBUM €JIEMEHTOM CTaATEBOTO KUTTH.

Puc. 218. IligTpuMKa penposyKTHBHOIO 340POB’ A — 3all0PYKa 3J0POBOI BariTHoCTL

Cdopmynionite 03HaYEHHS MOHATTS PErnpPoOaYKTUBHE 340P0B’s1.
MosACHITL 0COBNMBOCTI PenpPOoayKLii NOAVNHN.

FAKi TPUYMHM NOPYLLEHHS PENPOAYKTUBHOI OYHKLLT?

AKi YUHHUKM BNAMBAIOTb HA PENPOAYKTUBHE 300P0B S NIOANHNTY

hop=
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§ 48. CyyacHi MOXX/IMBOCTi Ta NepcrneKTMBU
penpoayKTMBHOT Me4ULMHMU

‘ SIky 6yn0BYy MaloTb CriepmMaTo30ia, aiLekiTuHa?
' Lllo Take 3arniigHeHHs1?
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PenponykTuBHa MexuIinHA B OCTaHHI POKU 3700yJia BEJIUKY HOIMYJIAPHICTH,
OCKiJIbKU I1fopas 6iJibIle map He MOYKe CAMOCTiHO 3aUaTy JUTUHY Ta BAAETHCA JO
JIOIIOMOTY MEIMKiB.

@ PenpoaykTuBHA MeIUIIMHA — I1e KOMILJIEKC MEIUKO-0i0IoriuyHMX 3HAHG i 0-
CBimy, CIpsAMOBaHUI Ha PO3B’A3aHHA IIPOOJIEMU AiTOHAPOAKEHHA Ta IJIAHYBaHHHA
cim’i. Hapasi penpogyKTuBHA MeAuIIMHA 3po0MIa KPOK yIepe[, 3aBAAKU YOMY
3’ ABUJINCSA HOBITHI METOAUKM, CIIPSIMOBaHI Ha peaJrisallito pernpoayKTuBHOL HyHK-
ii map, AKi He MOKYTh 3a4aTU JUTUHY IPUPOSHUM ILIAXOM. [[OpeuHO PO3TIIAHY-
TH eKiJIbKa Cy4aCHUX METOJiB PeIIPOAYKTUBHOI MEIUITHU.

Memod excmparopnopanvrhozo 3annionenna (EK3) nonsarae B Tomy, 1110 B
JKiHKHY 3a TOIIOMOTOIO CIIelliaJibHOI TOPMOHAJIBHOI Tepanii IPpOBOKYIOTH BUPOOJIEH-
HA AUNEKJIITUH, AK1 BUTATYIOTH 1 3aIlJIiTHIOIOTH V CIIPUATJINBUX YMOBaxX 3a JOIIO-
MOTroIo ciiepMu ii yosioBika abo momopa. Hapmaii orpumanuii eMOpioH yBOAATH ¥
MOPOKHUHY MAaTKH, II10 YMOYKJIMBJIIOE BariTHicTh (puc. 219).

3amopoxcyeanns embpionie Heobxinuo nua nmosropHoro EK3. Hanpurian,
JOCUTDH YaCcTO TPAIIAITHCA BUIagKu, Kouu nepire EK3 He 3akiHuyeThca Barit-
HicTo. II106 KiHKa He migmaBajacsa 3aliBUIl pa3 rOpMOHAaJbHIiI Teparii, mig yac
nepinoro EK3 y Hel 6GepyTh KibKa AUIEKJIITHH, AKi 3amaigaiooTs. TinibKku aBa
eMOpiOHY BOPOBAIKYIOTH Y IOPOKHUHY MATKU 38 €KCTPAKOPIOPAJIBLHOIO 3aILIif-
HEHHS, PeIlITa IPOXOAATh KPio3aMOPO3KY AJIA MOMKJINBOTO noBTopHOro EK3.

Puc. 219. CyuacHi meTonu penpoayKTUBHOI MeIUITNHUA

ExcrpaxkopnopaabHue 3a1utiTHeHHA

OO6rpyHTYiNTE HEOOXIAHICTL BiAMOBIAANBLHONO CTABMNEHHSA 40 MiaHyBaHHs ciM’i. Bucnoste
BJIACHE CTaBJIEHHSI LWOA0 6ioNoriYHMX i coujanbHUX acNeKTIB PErytoBaHHs PO3MHOXEHHS
JIOANHU.
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Cypozamne mamepuHcmeo 3aCTOCOBYIOTh TOJIi, KON KiHKA He MOXKe BUHOCH-
™ puTuHy. Hanpukaanm, Koau B JKiHKY TPaAIJIAIOTHCA YacTi BUKUAHI, 1 3aBXKIMT ic-
HY€ PU3UK YeProBOro nepepuBanuA BariTHocTi. CyTh MeTOAY IOJIATAE B TOMY, IO
CyporaTHiil MaTepi BBOAATEL V IMOPOKHUHY MATKKU eMOPioH, AKNII BOHA BUHOIIYE.
Hoxinze, abo KoMepIlifiHe cyporaTHe MaTepPUHCTBO IIepeAdayae BUHATOPOAY 34 Te,
110 KiHKa BUHOIIIYE Ta HAPOIKYye 0ioJioriuHo uy:Ky il auTuHy. AJbTpyicTUYHA,
abo HeKoMepIliiiHa (hopMa CyporaTHOTO MaTepPUHCTBA Mae Ha MeTi 6e30mJIaTHY 0-
TIOMOTY KiHKaM, AKi 3 TUX YU iHINUX IIPUYNH HE MOXKYTh CAMOCTifHO BUHOCUTH
nutuny (puc. 220).

3Baskalouy Ha HAA3BUUYANHY BaKJMUBICTH 3aBJaHHS, CyporaTHI MaTepi IIpo-
XOIATh CyBOpPUM Bimbip. BoHU 000B’A3K0BO MOBUHHI OyTH 3M0POBUMMU HE TiJIbKH
¢isuuHo, a i mcuxiuHo, KpiM TOro, y HuUX ImOBUHHI OyTu cBoi mitu. IIpuiinaTTsa
piiresHs npo moxi0OHe JiKyBaHHS BUMAarae 3arofgu 000X i3 IOAPYIK KA.

Jonopcmeéo aiiyexnimunu HeobXifHe B TUX BUNAAKaX, KOJIU OPTaHi3M KiHKK
3 AKOICh NMPUUYMHHI He MOYKe IIPOAYKYBATHU BJIACHL AHIeKJIiTHHN abo X BOHHU He J0-
3piBaTh. AHNIEeKJIiTUHA Bil 30POBOI KiHKU-TOHOPA Ja€ MOXKJIUBICTD JKiHITI BU-
HOCUTHU i HAPOAUTHU TUTUHY.

Bank doHopcvKkoi cnepmu icHye IPAKTUYHO B KOXKHIN KJIIHIII penpogyKTHBHOI
MeIUIIMHN. ¥ HbOMY BUHNKAE HEOOXiAHICTD, SIKIIO YOJIOBiK aOCOIIOTHO Oe3IIIi JHIIH.

Hapasi TpuBaroTh AuUCKYyCii HABKOJIO COIIiaJIbHUX ACIIEKTiB, IMepeBaskKHO TakK
3BaHOIO IIpaBa IJIoAa Ha KUTTA. Lle 3yMOBJIeHO TUM, II10 6araTo Cy4acHUX TeXHO-
JIOTi#i MOB’sA3aHi 3 BUKOPUCTAHHSAM TKaHUH eMOpiona # mioga. IIpukiagom BTpy-
YaHHA B IIPOIeC BHYTPIIIIHBOYTPOOHOTO PO3BUTKY € METOAUKM, BUKOPUCTOBYBaHi
nig vac EK3. Kpuruni miggaroTs i iHIINi MeTOn, 1110 0T0 TaK0X BUKOPUCTOBY-
forb B EK3. Ile meron penykilii emOpiona 3a 6araromaigHol BariTHocTi, mig yac
AKOT0 BUAAISIOTLCA «3aliBi» eMOpioHu.

Puc. 220. IIpaBoBe peryJiloBaHHA CypOTaTHOTO MaTePUHCTBA Y CBiTi

MpoaHanizyrite kapty. Cdop-

MYJIIONTE BMCHOBOK MNPO CTaH

NpPaBOBOro PEryitoBaHHs Cypo-

raTHOro MaTepuHCTBA Yy CBITI,

GionoriyHmx i coujanbHMX ac-

MekxTiB perynsujii PO3MHOXEHHS
koS NIOONHN.

£

-

*

/r
I O6uagi popmu: goxiaHa Ta anbTPYICTUUHA € 3aKOHHUMM

I Hemae npaBoBOro peryntBaHHA

Bl Tinbku ansTpyicTnuHa bopma € 3aKOHHOKO

[ [ossoneHa mix pogMyamu A0 APYroro CTyneHA cnopigHeHHs
I 3a6opoHeHa

I Hemae perynauii / HeBu3HaYeHa cuTyauia

§/ 1. [lante 03Ha4YeHHsI NOHATTS pernpoaykTUBHa MeEANLMHA.
' 2. CxapakTepuayiiTe cy4acHi Metoay penpoayKTMBHOT MeaNLMHN.
3. BucnoBTe BnacHe CTaBNEHHS LWOA0 GiONOriYyHMX i CoLianbHNX aCNEKTIB PEryTtOBaHHS
PO3MHOXEHHS.
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§ 49. EM6pioreHes nogmHu. Asuue
eMOpioHa/IbHOT iHAYKLUiT

| Havite 03Ha4eHHs MOHATb OHTOreHes3, eMopioreHes.

Bawm y:xe Bimomo, 110 mepHinii eTanm OHTOreHe3y 0araTOKJIITHMHHUX TBAPUH —
eMmOpiorenes (eMOpPioOHANBLHUNI PO3BUTOK) — MOYKHA ITOAIJIUTU HA KiJbKa IepioaiB:
IPo0JIeHH A, 6JIaCTyNAIliA, TACTPYAAILis, ricToreHes ((PopMyBaHHA TKAHUH) i opra-
HoreHe3 ((popMyBaHHA OpPraHiB) 3apoKa.

P Oco0auBocTi eMOpioreHe3y XopaoBUX TBapuH. Ilepmwuii eram eMGpi-
OHAJIFHOTO PO3BUTKY HA3UBAIOTh OpoOieHHAM. ¥ Iell Yac 38UroTa IIO0CJIiZOBHO
IiTUTHCA MIIAXOM MiTO3y. OCOOIUBICTE ITHOT0 IIPOIECY HOJIATAE B TOMY, IO ITiJ
yac iHTepdasu yTBopeHi KiaiTuHM (iX Ha3WBAIOThH OjiacToMepaMm) He 30iJIbITy-
oTheA B 00°eMmi (puc. 221). Yci yTBOpeHi KJIiTUHY 3a3HAIOTH MTOAiJy BOAHOYAC,
a TOMY IIiCJIs IIePIIIOro MOAiy 3apPOAOK CKJIALAETheA 3 2 6JacToMepiB, gai ix
crae 4, motim 8, 16 i 7. 1. YTBOpeHi GacToMepPHU 3PEIITOI0 PO3TAIIOBYIOTHCS
o mepumMeTpy chepu. ¥ Ieii yac 3apoJ0oK CKJIAAAETHCA 3 OLHOTO IIapy KJIiTHH,
ycepenuHi AKOro € mopo:kHuHa. [{10 cTamito Ha3MBaOTH 6JIACTYJI00, a IPOILEC
ii yrBopeHHAa — 6racmyansayiero. Ha HacTynHil cTanii 3apofok cTae JBomIIapo-
BHUM — yacTuHa 06JacToMepiB hopMmye BHYTpimiHi# map. Ile moske BinbyBaTuca
B pisHi cmocoOu, oMH 3 IKUX — BIMHAHHA YaCTUHU 3apojaKa Bcepenuny. I1io
cTajilo HasdWBaIOTh racTPyJIolo, a Ipolec — zacmpyaayiero (puc. 221). YTBo-
peHi mapu KJITUH HAa3WBAIOTh 3aPOAKOBUMU JUCTKAMM, 30BHINTHINA JUCTOK
— eKTOJlepMOI0, BHYTPilIHi# — engonepmoro. [aii popmyerbeda TpeTiit 3apos-
KOBU JIUCTOK — Me30iepMa.

Puc. 221. Eranu em0OpioreHesy XOpJAOBUX TBAPUH

3uroTta OpobneHHs 32 6nactomepu
2 bnactoMepu 4 6nactomepu
Me3zogepma

Hepsoga

Bractyna ractpynsist ractpyna Exponepma
Exktonepma
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Hacrynuuii eTan po3BUTKY HA3MBAIOTh OP2aHO2ZeHe30Mm: (POPMYIOTHCS Op-
raHu Ta cuctemMu opraHiB. PisHi 3apogKOBi JIUCTKU Ial0OTh MOUYATOK Pi3HUM
YyacTUHAM OpraHiamMy. 3 eKTOAepMU PO3BUBAIOTHCSA 30BHIINIHI ITIOKPUBU Ta He-
PBOBa cucTeMa, 3 EHA0AEePMU — TPAaBHUM KaHAaJ i fuxajbHa CUCTEMA, a KJIITh-
HU Me30JepMU YTBOPIOIOTh CKeJIeT, M’ sI31 Ta YaCTUHY BHYTPIiITHiX opraHiB.

I'eHeTuHAa peryJAIisa eMOPioOHAJILHOTO PO3BUTKY. PossuTok 6araro-
KJITHHHUX OPTraHi3MiB IToB’ A3aHuii 3i cuerrianisaliero iXHiX KJIiTHH: BOHU Ma-
IOTh PidHi OyMOBY Ta PYHKIIII B CKJIaAi pisHUX TKAHUH Ta opraHis. Perynsaiia
I[BOT0 IIPOIeCY OB’ sI3aHa 3 THUM, 110 B Pi8HUX KJIiTHHAX QYHKIIIOHYIOTh Pis3Hi
TeHMU.

Bu mam’saraere, 1o mpoiliec peaJsisaiiii cmagkoBoi imgopmariii posmo-
YmHAEThCA 31 3umTyBaHHA cuaxakoBoi indopmarnii 3 [HK — mpanckpunyii.
CrerriasnizoBaHi peryaAaTopHi O0iJIKM — TPaHCKPUNIiINHI GaKTOPU — MOKYTH
MOoCHUJIOBAaTH a00 HNPUTHIUYyBATH 3YUTYBAHHSA TUX YU iHIMKUX reHiB. CBoe€ro
Yyeprow, coagkoBy iHGopMalliio Ipo OyZOBY PeryaAaTOpHUX OiJKiB MicTATH
peryasaTopHi reau. OnHi 3 TaKUX I'eHiB, M0 iX Ha3WBalOTh hox-reHu, KOHTP-
OJIIOIOTH 3araJibHUI IIJIaH PO3BUTKY OpraHidMiB. AKTUBAIlid OAHUX 3 TaKUX
TeHiB IPU3BOAUTH 0 (POPMYBaAHHSA I'OJIOBHOT'O KiHIIA Tija, iHIMNX — PO3BBUTKY
KiHI[IBOK, XBOCTOBOIO Biaminy TyJsayo6a Toimo. IlikaBo, 1110 HyKJIEOTHUHA TIO-
CJIiJOBHICTh ONIMCAHUX I'€HiB € IIOAi0HOI0 HABITh B €BOJIOIIIIHO BifmajaeHUX
rpyn oprauisamiB (puc. 222). fIKIimo MmeTomaMu reHHOI iH)KeHepil 3amMiHuTH
hox-reu myIku a1po3odinau Ha eKBiBaJeHTHUI I'eH KYPKHU, TO PO3BUTOK MYXU
BimOyBaTuMeThbCcsa HOpMaJbHO. MyTallii hox-reHiB mpus3BOAATH 10 CEPHO3HUX
mopyIieHb Po3BUTKY. Hampukiasa, sMiHa B 0y/10Bi ogHOT0 3 TeHiB Apo3odiau
CIIPUUYMHSAE PO3SBUTOK Ha I'OJIOBi ITapu KiHITIBOK 3aMiCTh HOPMAaJbHUX BYCUKIB
(puc. 222). Taki resu € i B pocauH.

Puc. 222. TeneTruHa peryJisilis 3araJbHOrO IIJIaHy PO3BUTKY Tijia Myxu (a) Ta emOpioHa
muiii (6)

i EHEHEE
a

E

Koabopamu mosHaueHo AedAKi reHH XPOMOCOM MYXHU Ta MHIII, a TAaKOK OIIAHKN OPraHisMiB,
Yy AKUX IIi TeHu € akTuBHUMU. OHAKOBI KOJIBbOPU ITO3HAYAIOTH MOAI0HI 38 CTPYKTYPOIO TeHU
i Ti micms opramismy, ge BoHU akTuBHi. SIK OaunTe, 3aKOHOMipHICTh pOOOTH PiBHUX TeHiB €
moni0Ho¥0.

1 — HOpPMA; 2 — PO3BUTOK KiHIIIBOK 3aMiCTh BYCHUKiB; 3 — PO3BUTOK JOJATKOBOI Mapu IIOBHO-
MiHHUX KPUJI
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OcHoBHIi 1107111 emOpiorenesy JoauHN. B eMOpiorenesi JioQuHN BUOKDEM-
JIIOTH TPH IOCJIiJOBHI Mepiofun: IoUYaTKOBUM, 3aPOAKOBUM i IIJIOLOBU.

ITouwamxoéuili nepiod TpuBae IEPIINH TUXKIEHb eMOPiOHAIBEHOTO PO3BUTKY.
Ilepiuit MiTOTUYHMI TOAI 3UTOTH 3aKiHUYEThC IPUOIM3HO uepe3 30 roquH mic-
nsa samnigHeHHs. Hamami BimOyBaeThea opMyBaHHsA OJjlacToMepiB, GyacTyam Ta
ractpysu. HacTuHa KJIiTUH (hopmMye eMOpiobiacT — YyacTUHY 3apoAKa, 3 AKO0i Oyme
posBuBaTucA 0e3mocepeAHbO ILIiA. [HII KiaiTuHU GopmyioTh TpodobaacT — Te, 3
YOT'0 PO3BUBATUMYThCA 3aPOAKOBi 000s10HKHY (puc. 223).

3apoodkosull nepiod TpUBae Bif MOYATKY APYTOro i A0 3aKiHYEHHA BOCHMOTO
THKHA BariTHocTi. Ha mouaTky Apyroro TUKHsS PO3NOUNHAETHCA TacTPYAAIiA, HA
TPETbOMY — PO3BUTOK XOPIU, HEPBOBOI TPYOKH, CepIls Ta MO3KY. 3arajioM A0 3aKiH-
YeHHS BOCHBMOT'O TUXKHSA 3aBEPINYIOTHCS OCHOBHI IOil ricToreHesy i opraHoreHesy.
Opnna 3 eMOpioHAJTBEHUX 000JOHOK (aMHiIOH) (hOpMYye 3aTIOBHEHUI PIAUHOIO ITyXUP, B
AKOMY 3HaXOIUTBHCA 3apOJOK. IHITA (XOPioH) YTBOPIOE BasKJIUBUI OpTaH — IJIAIEHTY.

ITnodosuii nepiod MOUMHAETHCA 3 LEB’ ATOTO THUKHA BATiTHOCTI Ta 3aBEPIIyETh-
cs HapOoI KeHHIM. 3apOJoK Ha Ii¥l cTamii HaduBalOTh IJIOLOM. ¥ Iei uac ILJIi IToCcu-
JIEHO POCTe U "KUBUTHCA 3a AOIIOMOTO0I0 maanenTu (puc. 224). Kpim Toro, miamenTa
3aXUINAE IJIiJ Biil TDOHUKHEHHSA TOKCUYHUX PEYOBHH 1 0iJIBIITOCTi XBOPOOGOTBOPHUX
MiKkpooprauismiB. OgHak uepes IJIAIEHTY MOXKYTb IPOHUKATHU AeAKi Bipycu (Ha-
npukaan BILJI), 6akrepii (30yauuky; cudisicy ToIo), OMHOKJITUHHI (TOKCOILIa3Ma
TOII0) Ta 6araTOKJIITHHHI (pisHi BUAYM reibMiHTIB) mapasuTHUUYHiI TBADUHU — OTIKeE,
3aXUCT IJIOZA MAaTEPUHCBKUM OPTraHi3MOM He € abGCOJTIOTHUM.

Hanpukinamni gpyroro micansd mos:KuHA miaofa spoctae mo 20—25 mm, — maiixke
OJIOBWHA TiJla IpUIIaJa€e Ha TOJIOBY; ()OPMYOThCA PHUCU 00JIMYYsSA, MOBiKHU, Hic,
ryou, OuHi 3amaguHU, KiHI[IBKYN, PO3NPAMIAECTLCSI CIMHA. B Iei yac, AKIINO KJIi-
TUHU eMOpioHa MicTATH Y-Xpomocomy, akTuByeThcsA SRY ren, i posnouynHaeTbCs
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Puc. 223. TlouaTKoBuii mepiox emopiorenesy Puc. 224. I1nogosuii mepions emOpiorenesy
JIIOIUHU JIIOIUHA

Enexrponna mikpodororpadisa 4oTupbox ILmin, o0 pocTe # JKUBUTHCA 38 PAXYHOK
OJtacTomMepiB IJIaIleHTH

M O6rpyHTYliTe HeOoOXiOHICTb BiANOBIAANBLHOrO CTaBfieHHS MalibyTHbLOI MaTepi 40 CBOro
3[0pOB’a Nif, Yac BariTHOCTI.
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dopMyBaHHS IJIOJA 3a HOJOBiUuMM TunoM. HammpuKiHII TpeThOro MicsAIls po3BUBa-
IOTHCS ITAJIBITi.

YIIpomoB:x IIOCTOr0 Ta CHLOMOTI'O MiCAIliB TPUBAIOTEL PicT i 30iJbIIIeHHSA MacH.
Ha n’aromy micAri miig mounHae pyxaruca. 3 IOUYaTKy OCTAHHBOTO, IeB’sSTOTO
MicAIls BariTHOCTI OCTATOYHO BCTAHOBJIIOIOTHCA Hpomopiiii miaoxa. Ilepen moso-
ramu (38—40-i THKIeHb 3aPOJKOBOT0 PO3BUTKY) JOHOIIIEHUH IIJIiT Ma€ JOBKUHY
6u3bpK0 45—60 cm i macy 2,5—4 kr.

ITig yac posBUTKY icHye Hebesdmeka IIepequacHOro IepepuBaHHS BariTHOCTI
BHACJIiJOK Ail HecupUATHIANBUX (PAKTOPiB. 3apOJOK JIOAMHN HAKOIIBII Uy TJANBUI
10 HeTaTUBHUX BIIJIMBIB Ha 7—8-My OHAX eMOpioreHesy, KOJH BiH 3aHYPIOETHCA B
CJIM30BY CTiHKM MaTKU (IePINUi KPUTUYHUN nepion). [Ipyruit KpUTUYHUN mepion
— Ie yac po3BUTKY miaareHTH (3—10-i1 TuKaeHb 3aPOIKOBOT0 PO3BUTKY, AKUI 30i-
raeTbecs 3 mepiogoM hoOpMyBaHHSA 3a4aTKiB opraHiB). B ocTtanHi 1Ba MicaAIli 3pocTae
PU3UK IMepeayacHUX II0JIOTiB.

Asunie emOpioHAABHOT IHAYKIIII. ¥V npomeci eMOPiOHAIBHOTO PO3BUTKY
OonHi TKaHWHU ab00 OpraHU 3apojAKa BIJIMBAIOTHL HA PO3BUTOK iHIINX, PO3Mille-
HUX nopsan. EMOpioHampHa iHAYKIisS — IIe B3a€EMO/IiA MisK yacTMHaAMu eMOpioHa,
y IIporeci AKoi oHa MO0 YacTHA — iHAYKTOP, KOHTAKTYIOUU 3 i1HIITOI0 YaCTUHOIO
— pearymouoio CHUCTeMOI0, BU3HAUAE HANIPAMOK PO3BUTKY OCTaHHBLOI. SIKIIO, Ha-
IpUKJam, IepeHecTu 3a4aToK oKa amMdibii, B3ATOro B OMHOTO 3apOaKa, IIiJ eKTO-
IepMy iHIIIOTO 3apOAKAa, 3 OCTAHHBOI YTBOPUTHCA KPUIIITAJIUK AOLATKOBOTO OKa.
MexanizmMoM Takoi mii € BOIMB XiMiUHMX PEeUYOBUH, AKi HasmBaOTLCA Mopgdore-
Hamu. EQekT mii 6araThbox 3 HUX BU3HAUYAETHCA KOHIleHTpaIieio (puc. 225). Mu
posbupaju NpUKJIanu Aii TaKUX CIOJYK paHilie — GaKTOpU POCTY, TPAHCKPHUII-
itiHi paxropu Toiro (§ 39), 6iMKOBI mpoaAyKTH MpUragaHux Bulle hox-reHiB Tex
€ mopgoreHaMmM.

Puc. 225. Peryasaiiis po3BUTKY j'|a6opaTopHa po60Ta

KiHIiBKH

BuBueHHs eTamiB emOpiorenesy

Mema: o3sHaioMuTHcsa 3 eTamamMu eMOpioreHnesy

XOPAOBUX; MOSACHUTU KiJbKicHI Ta AKicHI smiHu

mig uac emOpiorenesy.

O6nadnanns ma mamepianu: MiKPOCKON, Mi-

Kpompenapatu <«Ilomin ainerJgiTuHU», «3apoj-

KOBIi JIUCTKM!» .

Ilepeb6iz pobomu:

1. Ipo6senHa. PosrigHubTe 3a ZOIOMOTOI0 MiKpO-
o KaiTUHY, Wo BupoBasiots shh - ckoma Mikpomnpenapar «Ilominm aiimeraiTuHUT>» .

PerynaropHa cnonyka (6imox shh — 1lopiBH#AIITe moGaueHe 3 PUCYHKOM eTamiB eMOpi-

MPOAYKT ysKe 3HAOMOro BaM reHa) OTreHe3y. 3aMaJoiTe 3alIigHeH] AWNEeKJIITUHH,

YTBOPIOETLCS JIAIIE B OGHIM yacTuHi 1110 IepeOdyBaloTh Ha PiBHUX CTAAiAX APOOJEHHA.

3apoAKy Kucti. I'pagienT ii KoHIIeH- 2. YTBOpPeHHs 3apOJKOBUX JHCTKiB. Posriasubre

Tpanii  BusHauYae  (GOPMYBaHHA nixpompemapaT «3apomKOBi JIMCTKM». BaMasioH-

IaJIbIiB pisHOi opmu. Te 3aPOJKOBi JINCTKMU.

Moaymaiite, SKUMU MOXYTb GyTi 3. IlosicHiTh KiabKicHiI Ta AKicHi smimm mig uac
b .
HaCAKM MyTaLLi B LIbOMY reHi. emGOpiorenesy.

[laiiTe o3Ha4YeHHs MOHATTA eMOpioreHes.
CxapakTepusyinTe eTanu emOpioreHe3dy XopA0BUX TBAPUH.
fk BinOyBaeTbCA perynsujis eMOpioHaNbHOro PO3BUTKY?
OnuwiTe 0co6amMBOCTI eMbpioreHesy NoANHN.

Y YoMy nonsarae sBuLLe eMOpioHaNbHOI iHAYKLi?

aroN=
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§ 50. Ocob6mBocTi NpoLecis pereHepatiii =

opraHismy nguH1. TpaHcnaHTauiA
TKaHMH Ta opraHiB

\ lNpuragavite npuknaav pereHepadwii y TBapuiH.

Bapro sayBamxuTu, 1110 3JaTHiCTh BiTHOBJIIOBATH I[iJIICHICTh OpraHisamy € yH-
JTaMeHTaJIbHOIO BJIACTUBICTIO JKUBUX iCTOT.

@ Perenepanis — mpoiiec BiJHOBJI€HHS OPraHi3MoM yTpadeHuX abo yIIKoIKe-
HUX CKJaAoBuX. Perenepailia TpamidgeTbcd Bif HAUIPOCTIMINX 0 JIOAUHU H IIPO-
TSTOM BCHOT'O OHTOTEeHe3y — Bix emOpioHa Ha cTazfii ApoOJieHHS 0 HalcTapimmmx
IpeICcTaBHUKIB y momyaAlii (puc. 226).

Oco0muBoCTi IIpoIeciB pereHepaiiii opraHismy JroguHu. Pisionozivna
pezeHnepayia BinOyBaeThCA IPOTATOM YChOT'0 JKUTTHA OpTraHisMy. Borna xapakTepu-
3y€THhCSA OHOBJIEHHAM KJITHH CAM30BUX O0OJIOHOK, BHYTPiIlTHiX OopraHiB, pisHmX
TKaHuH. [TomgiOHa pereHepailis mocTiiiHoO BimOyBaeThCcsa, HAIPUKJIAI, ¥ IOKPUBHO-
MYy emiTesii, y AKOMY HepPioAUYHO CIIOCTEPIraeTheA 3AYIEHHA OPOTOBIINX KJIITHH
i3 3aMiHOI0 iX KJIiTHHAMHU BHYTPIIIHIX ITapiB, 110 POBMHOMKYIOTHCA. AHAJIOTIYUHUM
YMHOM Bifl0yBaeThCA TAKOYK POSMHOKEHHSA Ta AO3PiBaHHA B KiCTKOBOMY MOBKY
€PUTPOIUTIB, JIEHKOIIUTIB TOIO. ¥ BUCOKOAM(MEpPeHI[ifioBaHNX KJIITUHAX, A€ pe-
reHepalia 3a paXyHOK KJIITUHHOTO IOJiJly HEMOKJINBA, IeH IMPoIlec XapaKTepu-
3yeThCA MEPiOAUYHUM OHOBJIEHHAM BHYTPINTHBOKJIITMHHUX OpraHes (KJIITHHU
TOJIOBHOT'O MO3KY, CEPILA TOIIO0).

BidnoeHna pezenepauyisn 3miHiICHIOETHCS V ABOX (popMax. ¥ IepIIOMY BUIALKY
HEKPO3, III0 € HACJIIIKOM IIaTOJOTiYHOTO IPOIeCy, IOCTYIIOBO 3aMiI[yeThCA TKa-

Puc. 226. Ilpuxkaagu peresepaitii y TBApuH

IomtoBuit uepB’ K Amipka

MoscHITL 3HaYeHHs pereHepaLlii B 306pakeHNX TBAPUH.
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HUHOIO, iI€eHTUYHOIO Tili, II[0 3aruHYyJa, i Miclle IOIIKOMKEeHHs 3HUKAa€e 0e3CIi-
Ho. Taxkuii Buj pereHepailii HasuBamTh moBHuUM. [lomi6bHa dopma xapaKTepHa
IJIA TUX OPraHiB i TKAHUH, Y AKUX pereHepallia BigOyBaeThCA JUIIe B KIiTUHHIN
dopmi (kKicTkOBUIT MOBOK, emimepMic, emiTesiii caIu30BUX 00OJIOHOK TOI0). AJe
B OKpeMHUX BUIIaJKaXxX il MOKHa cIlocTepiratu i Tam, Je BillHOBHA pereHeparia
BimOyBaeThCA AK MIJIAXOM HOIiJY KJIITHUH, TaK i 3a paXyHOK YTBOPEHHA BHYTPIIII-
HBOKJIITUHHUX CKJamoBuX. Ili 3MiHM 3HMKAIOTh Yy BUMAJAKY OAYyKaHHA XBOPOTO,
IPUUYOMY CTPYKTYpPa OKPEMUX KJITHH Ta TKAHUH He BipisHAeThcA Big HOpMU. B
iHIUX BUOaAKaxX HOpMAaJisailisg (QYHKIil 3a0e3meuyeThcA 3a PAXYHOK YTBOPEH-
HA KJITUH 1 BHYTPIIIHBOKJIITUHHUX CKJIAAOBUX He B MiCIli IIOINKOAKEHH, a B
TKAaHMHAX, M0 poaTralioBaHi mopan. Cama »K AiJIdHKa HEKPO3Y MOCTYIIOBO 3aIl0-
BHIOETBHCS CIIOJIYYHOIO TKAHWHOIO, IO HaIaJji IIepeTBOPIOEThCS Ha pybelb. Taky
¢dopmMy Ha3MBAIOTh HEIIOBHOIO pereHeparieio. Tak, Hanmpukaazm, y Miokapai mi-
JSHKY HEKPO3Y 3aBXK/AU YTBOPIOIOTHC 3 POpMYBaHHAM pyOIleBOl TKAHWHU, a Bij-
HOBJIEHHS CKOPOTJANBOI QYHKIIiI ceprieBoro M’ s3a 3a6e3neuyeTbesA 30iIbIIIeHHAM
KIJIBKOCTI AMePHUX i MUTOMIA3MaTUUYHUX CKJIAMOBUX ¥ JKUTTE3TaTHUX KJIITUHAX.

IIamonoziuny pezenepauyiro MOXKHa cIocTepiraTu y BHUIAAKy IOPYIIEH-
HA XapuyBaHHA (0inKoBa, BiTamMiHHA HemZOCTAaTHICTH), HMOPYIIEHHA HEPBOBOI
peryidaiiii, TOpMOHaJbHUX PO3JIaJiB, IPUTHIUYeHHI iMyYHHUX peakIiii; ii xa-
PaKTepu3yITh CHOBiJIbHEHHSA ab0 CIOTBOPEHHS mporecy. ¥ IIUX BUIAAKaX
3arOEHHS paHU, IIepeoMy KiCTKM 3aTpUMYeETbcA i HaOyBae MJABOTO Iiepe-
0iry, BUHMKAIOTh BHPAa3KU, II[0 He 3aroli0ThCA, KeJoimgHi pyoOIli, Hecmpas-
KHi cyrsobm Tormo (puc.227). IlaTosoriuHy pereHepaillilo crmocTepiraioTb
3a3BUyYail 3a BifcyTHOCTI 3arajbHUX i MicieBux ymoB. OCHOBHUMU 3arajb-
HUMM YyMOBaMH € BiK 1 cTaH JOAWHU. Y MOJIOIOMY BiIli BiZHOBJIIOBAJbHI IPO-
mecu mepebiraroTh iHTEHCHBHIiIIE, HidK y moxumjaoMy i crapeuomy. B ocia-

Puc. 227. I1laTonoriuna perexeparisa

fg@-

Kesoiguuii pybens

Hecnpas:xHiii cyriob

O6roBopiTb y rpynax i NOSICHITb 3HAYEHHsI pereHepaLlii Ans opraHiamy NogMHN.

2.2
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6J1eHOI XBOPO0OOIO JIIOMMHU IIPOIEeCH BiHOBJEHHA € MJAABUMHU W HEPigKoO
HabyBaoTh pOopMU maToJoTriuHol pereHepaiii. I HaBmaku, y (pisuUHO 3T0POBUX
Jonei BigOyBaeThbCsa iIHTEHCUBHUM mepedir mpolieciB BiTHOBJIEHHSA TKAHWH.

TpaHCIIIaHTAIiA TKAHUH TA OPraHiB y JIOAUMHMU. IcHYIOTH cyuacHi MeTO-
IU BiTHOBJIEHHS TKAHUH Ta OPTAHIB JIIOAUHU.

TpancniaarTaniss — MeTo[, IO MOJIATAE B IIEPECaIll PEeIUIlieHTy opraHa
a60 TKaHuHYU (TPaHCIJIAHTaTa), Y3ATHUX Y JOHOPA, a TAKOK KJIOHOBAHUX TKAHUH,
MITYYHUX IMIIJTAaHTATIB (€I€KTPOHHUX, METAJIUHUX TOIIO).

BBaskaeTnhcs, 1110 MOYATKOM TPAHCIJIAHTAIl € OMaHYBaHHSA TEeXHiKOM mepe-
JauBaHHS KpoBi. A Bxke y 1902 pomi Bigencskuii Xipypr E. Yabman 3miticHuB 1me-
pecagKky HUPKHU Ko3i Big cobaxu. Ilepiry TpaHcIaaHTAIio cepIid codalli BUKOHAB
dparnyspkuii yuenuii A. Kappens y 1905 pori. Ilepry y ¢BiTi TpaHcIIauTaIio
IIijoro opraHa JOOWHI (HUPKM Big momepJoi JIOAWHM) 3AiMCHUB YKpaiHChbKUI
yuenuii 0. 0. Boponwnii y 1933 pori. Toxi Hupka BRIOUMIACA B KPOBOOOIT i T10-
yaJjia caMOCTiHO (DYHKI[iOHYBaTMH.

IcHye mekinbKa cmoco0iB TpaHcmaauTamii (puc. 229):

« aymompancnaaumayia (AyToJIoTiuHa TPAHCIIAHTAIlid) — PeIUIieHT TpaH-
CIIJTaHTaTa € JOHOPOM IJd camoro cebe. Hampukaam, ayToTpaHCIJIaHTAIIiIO MIKi-
PU 3 HEYIIKOI:KeHUX AiJITHOK Ha 00MaJieHi IMTMPOKO 3aCTOCOBYIOTH IIPU BaKKUX
omikax. AyToTpaHCIJIAaHTAIliI0 KiCTKOBOTO MO3KY ab0 cTOBOYPOBUX KJITWUH ITicid
xiMmioTeparii MMUPOKO 3aCTOCOBYIOTH IPU JIeTK03aX, JliM()oMax TOIIO;

+ i3ompancnaanmayia (roMOJIOTiUHA TPAHCILJIAHTAIiA) — JOHOPOM TPaHCILJIaH-
TaTa € FeHeTUYHO 1 iMyHOJIOTiUHO i IeHTUYHUH PeIUIIi€HTY OMHOSHUIeBUl OJIU3HIOK;

« annompancnaanmayin (reTeposoriyua TpaHCIJIaHTAllid) — JOHOPOM TpaH-
CILJIAaHTATA € OPTraHi3M TOr0 CaMOT'0 BUIY, IIT0 TeHETUYUHO I iIMYHOJOTiYHO BigpisHs-
€TBLCS BiJ pernuiieHTa;
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Puc. 228. TpaHcniaHTallid opraHa Puc. 229. Criocobu TpaHCILIaHTAIlil

=

AyTo- 130-

TOpiit Bopounii mig uac omeparrii

OOGrpyHTYTE BNacHe CTaB/IEHHS
[0 TpaHcnAaHTauji TKaHMH Ta op- »
raHiB y IO OMHN. -

Ano- KceHo- .
TpaHCnNaHTaLiA

O6roBopiTb y rpynax pisHi cnocobu TpaH-
cnnaHTauii TKaHWH 14 OpraHiB y JIIOANHK Ta
OBr'PYHTYIMTE BNacHe CTaBNEHHSA 00 KOXHO-
ro 3 HUX.
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+ KceHompaHcnaanmayia (MisKBU0OBa TPaHCIIJIAHTAIliA) — TPaHCILJIAHTAIliA
Marepiajy Bif immmoro 6iosioriuHoro BuAy (HAaIpuUKJIaL, JIOAWHI BiJg TBapuHMT).

VY nepcrnexkTHBi KJIOHYBAHHA TKAHWH i BUPOINYBAHHSA I[IJINX OPraHiB JIOAWHY i3
3aJaHUMU IMYHOJIOTIYHUMY XapaKTePUCTUKAMU MOMKYTb IPU3BECTHU IO TOTO, IO
Bci TpaHcILTauTaIlii opragis 0y AyTh TOMOJIOTIUHIIMU.

00’exkTaMu TpaHCILJIAHTAIlil MOKYTh OyTH KJIITUHYU, TKAHUHU, OPTaHU Ta iX ya-
cruHu. JltoquHi HalivyacTiile TPaHCIJIAHTYIOTh KiCTKOBUY MO3OK, MIKipy, HUPKH,
meuiHKYy 1 cepriie. IlisHilmme g0 1IbOro CIMUCKY AOAAJNNCA TOHKWH KUITeUHUK, TOJIi i
CerMeHTH MeYiHKU, JIeTeHi, KicTKU, IMiAIIIYHKOBA 3a103a, KJIITHHU ITaHKpeaTuu-
HUX ocTpiBIiB (puc. 230). [lyia TpaHCIJIaHTAIlil BUKOPUCTOBYIOTh IK TPYMHI, Tak
¥ oTpuMaHi BiJ JKUBUX JOHOPiB OpTaHMU If TKAHWUHU.

IIpaBuna 6iomoriunol eTuku. IcHYIOTH ABi OCHOBHI IOpUAWMYHI Mozemi pe-
TyJIOBaHHS MIPOIEAYPY OTPUMAHHA 3TOAU HA BUJIYUEHHS OPraHiB BiJ momepsux
awopeii. [Ipesymiitisa 3roau (« HeBUKJIOIIOTAHA 3T0/IA» ) BUXOAUTH 3 TOTO, IT10 3a0ip i
BUKOPHUCTAHHA OPTaHiB 3[[ilICHIOIOTh, AKIIIO IOMEPJINIi 3a KUTTA He BUCJIOBJIIOBAB
3amepeyeHb IIPOTHU IIHOTO a00 AKIIO 3allepeueHHs He BUCJOBJIIOIOTH OTO0 POAUYi.
Taxa Momeap IPUNHATA B 3aKOHOJABCTBAX 3 OXOPOHU 310poB’° s ABcTpii, Beaprii,
Ilonpmii, Yropmunan, Jlarsii, JIutsu, Ilopryrarii.

Ipyra Mozenb — Ipe3yMIIlid He3roau («BUKJIOIOTaHA 3rofiay ), AKa 03HAYAE, IO
IO CBO€EI CMePTi TOMepJInii 3aABJIAB PO CBOIO 3TOAY Ha BUJIYUYEHHS opraHa abo ujieH
ciM'l YiTKO BHCJIOBJIIOE 3TOAy HA BUJIYUYEHHS B TOMY BUMIAIKY, KOJU IIOMEPJUNA He
3aJIMIIUB HMOAi0HOI 3aABU. 3a TAKMX YMOB IepeAdaueHo IIeBHe JOKYMeHTaJIbHe ITij-
TBEPAKEeHHs «3roau» . Taka mogmens npuiitaara y CIITA, Himeuunni, Kanazi, Itasrii.

TpaHcIIaHTAIisA OPraHiB Bif :KUBUX JOHOPIB He MEHIII IIPO0JIeMAaTUYHA B €THY-
HOMY ILIaHi. 'ymMaHHa MeTa MOPATYHKY *KUTTS PEIUIIieHTa He € TYMaHHOI0, KOJIU
3aco00M ii JOCATHEHHS CTa€ HaHEeCeHH IITKOIM KUTTIO Ta 340POB’ 10 TOHOPA.

Puc. 230. O6’eKkTu TpaHCILJIaHTAI[il

HUMAN -

ORGAN HUMAN

o FOR ORGAN :
NSPLANT R

TRANSFLANT -

.

Opranu, 1110 iX HalfUacTiIle TpacIJIaHTYIOTh, 1 00KCH AJd IX mepeBe3eHHA

MigroTyinTe NoBiAOMMEHHS NPo NpobnemMu TpaHcnnaHTauji TkKaHWH Ta opraHiB B YkpaiHi Ta
CBITi, BAKOPMCTOBYIOUM AOAATKOBI fliTepaTypHi Akepena Ta iHTepHET-PeCcypcu.
f 1. [aiTe 03HaA4YeHHS NOHATb pereHepadis, TpaHcraaHTaLis.
© 2. OnuwitTb 0co6MBOCTI NPoLECIB pereHepaLlii opraHiamy JIl0AnHNA.
4. CxapakTtepuaylite npaBuna 6ion0riyHoi eTMKM B TPAHCMIAHTOSIOrIT Ta OBIPYHTYINTE
BfIACHe CTaBJIEHHS WOAO LIMX NPaBui.
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§ 51. OHKoreHHi hakTopM Ta OHKO/OriYHi
3axXBOpIOBaHHA
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5 LLjo Take 340p0oB’?
SKi IpUYNHM 3axXBOPOBAHb BAM BiJOMI?

ety

OHKOJIOTiuHi 3aXBOPIOBAHHA € OAHI€I0 3 aKTyaJbHUX IP0O0JIEeM JIIOACTBA. 3a Ja-
HuMu BcecBiTHBOI oprauizaiiii oxoporu 3mopoB’a (BOO3) Ha Hux npumnagae 61u3b-
Ko 13% ycix Bumagkis cmepTi Jofeit. PosyMiHHS MPpUYMH BUHUKHEHHS Ta MOIIYK
MIIAXiB JiKYBaHHA ITUX 3aXBOPIOBAHb € OMHUM i3 MPOBITHUX HANIPAMIB CcydyacHOI
OioMeqUITNHI.

MexaHi3M (popMyBaHHSA OHKOJIOTIYUHMX 3aXBOpPIOBaHb. fk Gyio 3a-
3HAUEHO paHille, 0araToOKJITHHHI opraHisMu CKJIAZAIOTHCA 3 BEJIMKOI KiJbKOCTi
KJITUH piBHUX TUNIB, AKi IIOBMHHI y3rom:xeHo (yHKIioHyBaTu. HopMmasnbHa mi-
AJBHICTH 3YMOBJIIOETHCA IIPOTPAMOIO peasrizarii reHeTnuHoi iH(opmarliii, ARy Mu
aHaJisyBasiu pasimnie. IIporte na inopmalliss Moxke 3a3HaBaTH 3MiH y pes3yJabTaTi
MYyTalliil, 110 MOKe CIPUYMHUTY PisHOMAaHITHI posJsaau B poboTi KiriTuH (puc. 231).
IlopyienHsa iXHBOI B3aeMOJil MOKe HMPU3BOAUTU M0 HEKOHTPOJHLOBAHOTO POCTY
Ta (hopMyBaHHA 3 HAIMAJKiB TAKUX KJITHMH NYXJAuH. [IyXJIMHU MOMKYTh II€peTUc-
KaTy KPOBOHOCHI CyJIUHU, HEPBU Ta iHIMI JKUTTEBO BasKJIMWBI YaCTUHU OpPTraHisMYy,
3aITKOIKYIOUN HOPMaJbHOMY (DYHKIIIOHYBAHHIO Ta MPU3BOAAYM O MOTO CMEPTi.
Big myxamHU MOMKYTh BiIpUBaTUCA MOOANHOKI KJIITHHU, TOIIUPIOBATUCA 3 TOKOM
KPOBi Ta AaBaTH MIOUYATOK HOBUM IyXJMWHAM — MeTacTasaM.

3a HOpMaJIbHUX YMOB e HEeTUYHA CTAJIiCTh OPTaHi3My KOHTPOJIIOETHCI iMyHHOIO
CHUCTEMOIO, AKa 3HUIIYE 3MiHeHi KJIITUHU B pasi i1X BUHUKHEHH:A. IMOBipHiCTDH po3-
BUTKY OHKOJIOTiUHUX XBOPOO 3aJIEKUTH BiJf HUBKY YNHHUKIB.

Puc. 231. OcobsmBocTi 6y10BH, 1110 BiAPiBHAIOTH PAKOBIi (cIIpaBa) KJIiTUHY BiJf HOpMAJIbHUX
(8siBa)

3HauHa KigbKicThb KJiTHH,
10 JiIAThCS

Brpara cnenugiuaux o3HaK
OymoBu (HAIIpPUKJIaL Bigpoc-
TKiB)

000 A
B

Benuke saapo, mopiBHAHO
MaJIO IIUTOILJIa3MMU

00

00 000

Knituau wmarors pisHOMa-
HiTHi (hopMmy Ta po3mip

BigcyrricTs uiTkOi Merki
Mi}X DyXJUHHOIO Ta Ha-
BKOJIMIITHIMY TKAHUHAMU

XaoTuuyHe, HEBIIOPSIIKOBA-
He po3TaIllyBaHHA KJIITUH
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Ourorenni (paxTopu. @aKTopU 30BHIIIHBOTO I BHYTPIIIHLOTO CEPEIOBUIIA,
110 MOJKYTh OyTU IPUYMHAMY BUHUKHEHHA 3JIOAKICHUX NYXJIWUH i COPUATH 1X PO3-
BUTKY, Ha3MBAIlOTh OHKOTeHHUMU (KaHIleporeHHuMN) (puc. 232). K i myrarenu, ix
MOKHAa YMOBHO PO3JijinTu Ha XiMiuHi, ¢isuuHi Ta 6iosmoriumi.

Ho ximiuvnux ¢paxmopie HajekaTh PeUHOBUHY Pi3HOI CTPYKTYPU Ta MOXOLKEH-
HsA: : HAIIPUKJAaJI, MiHepaJbHi 100puBa, a3becT, pisHOMAaHITHI opraHiuHi cmoayKku
(meaki repbinmuan, iHCEKTUIUAM, CHPOBMHA XiMiUyHOI IPOMMCJIOBOCTI TOII10). [[2Ke-
peJioM OiJIBIIIOCT]I TAKMX PEUYOBUH Y HABKOJUIITHHBOMY CEPEIOBUIIi € BUKUAU IIPO-
MHCJIOBOT'O BUPOOHUIITBA. Yepes 3a0pyAHeHI I'PYHT, BOAY a00 IOBiTPS IIi peUYOBUHN
MOJKYTb IIOTPAIIUTHU Ha IIIKipy, Y JIeTeHi, a 3 XapuoBUMU IIPOAYKTAMU — Yy BHYTPIiIII-
He cepenoBuIlle opraniamy. JledaKi MIKIAINUBI CIOJAYKY MOMKYThH IIOTPAILJIATYI BCepe-
IUHY OpTaHi3My BHACJIIIOK IIOTAHUX 3BUYOK, HAIPUKJIAM, Yy CKJIAaAl AUMY IIiJ 4ac
TIOTIOHONAJMiHHA. MexaHi3aMoM il IIMX PEUYOBUH Ha KJIITHHHOMY PiBHI MOMKYTb
O0ytu ximiuna moxudikarnis mosaerkya I[IHK, mopyirenHa KJIITHHHOTO MOAITY, AKi
IPU3BOAATH 0 BUHUKHEHHA MyTalliil.

DizuuHUMU OHKOZeHaMUu € 10Hi3yBaJbHe Ta yJabTpadiosieToBe BUIIPOMiHIOBaH-
Hs1. BoHU mepeHOoCATH MOPiBHAHO BEJIUKY €HepTiio, AKa MOKe HOTJIMHATHUCI MOJIEKY-
JaMU KJIITHH, YHACTiZOK YOro BigOyBaeThca iXHA MoaudikKallia — po3puB XiMiuHUX
3B’sI3KiB Ta YTBOPEHHA IIKIIIMBUX IPOMiKHIX CIIOJYK, IKi, CBOEI0 UepProi0, MOKYTh
B3aEMOMIATH 3 0iIKaMU Ta HyKJeTHOBUMU KUCJIOTaMU, HOPYIITYIOUM iXHE (PYHKITIOHY-
BauHdA. [[PKepesaMu i0Hi3yBaJbHOTO BUIIPOMIHIOBAHHS MOMKYTH OyTH pafioaKTUBHI
i3oTonM Pi3HUX eJeMEeHTIB, ITI0 BUBLJILHAIOTHCS B 30BHIIITHE CepPeqOBUIIE BHACJIIITOK
AOepHUX BUIPoOYyBaHb, aBapili Ha aTOMHIX eJIEKTPOCTAHIIISIX TOIO. ¥YJIbTpadioier €
CKJIAIOBOIO COHAYHOT'O BUIIPOMiHIOBAHHS, TOMY JIIOANHA PUSUKYE OTPUMATH HAIMIip-
HY HOTO 03y, AKIIO IepedyBae mij] MpSAMUMU ITPOMEHAMU TPUBAJINN yac 0e3 3axuc-
Ty. 3ayBaKMMO, 1110 IOMipHi 1031 yabTpadiosgeTy € HeOOXiTHNMU JIJIsT HOPMAaJILHOTO

Puc. 232. [I;xepesia OHKOT€HHUX UNHHUKIB

KopucTytoumcb LMmn 300paxeHHsIMI, CxapakTepuayiite Jkepena pidHuxX HeraTuBHMX gak-
TopiB. MNoMipKyiTe, BMAMB AKUX 3 HUX MOXE OYTM 3MEHLLEHUI LLNSXOM 340P0OBOI0 CrNocoby
XUTTS, paLioHanbHOro NPUPOAOKOPUCTYBAHHS, JOTPUMAHHS TEXHIKM 6e3nekun ToLo.
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(PYHKI[IOHYBaHHSA OPraHisMy, OCKiJIbKM BiH CTUMYJIIOE€ YTBOPeHHSA BiTaminy D.

Bionozivnumu onkozenamu € neski sipycu. Hanpukiman, v 90% KiHOK i3 oH-
KOJIOTIYHUM 3aXBOPIOBAHHAM IINNKU MaTKU AiarHOCTYEThCA IIalijoMaBipyc Jio-
nuau. HaToMmicTh OinbIIicTh Ji0Aei, AKi MaloTh Iieil Bipyc, He XBOPiIOTh Ha TaKy
dopmy. Ile cBiguuTs IPO Te, 1110 Bipyc € (paKTOPOM PUBUKY, ajie He OTHO3ZHAUHOIO
IPUYMHOIO 3aXBOPIOBaHHSA. IHITUMUY MOITUPEHUMU BipycaMu € Bipycu renatuty B
ta C, iHikyBaHHA AKUMH IIiIBUIIYE PUSUK 3aXBOPiTH HA PaK IMEeUiHKHN.

Heaki opMu OHKOJOTIYHUX 3aXBOPIOBAHb MAIOTh TeHeTUYHE MiAIPYyHTA. PaHi-
e My HaBoAuau npukiaan myrtaiiii y reuax BRCA1 ra BRCA2, aki acomifioBani 3
MiABUINEHUM PU3UKOM CIIOHTAHHOTO BUHMKHEHHSA paky MOJIOUHOI 3ayiosu. Huska
asesiB (HanpukJian, reny MC1R), 1o BusHauae pynae 3abapBjeHHsA IITKipu Ta BO-
JIOCCs, TaKOXK 3YMOBJIIOIOTH 3HUMKEHY CTiMKiCTh KJIITUH MIKipu A0 HeraTWBHOI mii
yJIbTPadioseToBOro BUIPOMiHIOBAHHHS. ¥ TaKMX JIOAEH YacTillle BUHUKAIOTh MY-
Talii, a ToMy BOHM IIOBUHHI 00epesKHillle CTaBUTHCS 0 IepeO0yBaHH IIil COHIIEM.

Huska paxkTopiB BIIBae Ha PU3NK BUHUKHEHHSA OHKOJIOTIUYHMX 3aXBOPIOBAHb,
aJie He € IXHBOIO Oe3mocepeIHLOI0 IPUUYNHO0. Hampukiaan, 1o Takux GaKkTopiB Ha-
JIeXKUTH BiK opraHismy. 3 BiKoM iMyHHa cucTeMa MOUYMHAE IIPAIfOBATH ripiie, a
TOMY IIIAHCKU HA BUACHE BUSABJIEHHS Ta 3SHUIIEHHSA MOTEHI[IHHNX PAaKOBUX KJITUH
3MEHIIYIOTLCA. 3 IHIITOro 00Ky, KiJIbKiCTh IOMUJIOK, AKi MOMKYTbH BUHUKATHU IiJT yac
KJITMHHOT'O IIOALIY ab0 BIIMBY HECIPHUATJIMBUX 30BHIIIHIX (axTopiB, i3 wacom
auiie 36iabiyerbes. Cocid sKUTTA Ta 3araJbHUN CTAaH 340POB’ s TAKOXK € BaXKJIN-
BuUMH (paxTopaMu. PU3UK 3aXBOPiTH IIiABUINYETHCSA BHACTILOK HU3bKOI (pismuHOI
aKTUBHOCTi, He30aIaHCOBAHOT'O XapUuyBaHHA, OMKUPIHHSI.

OnKoMOTIUHI 3aXBOPIOBAHHA. 3BaXKalOUM HA Te, ITJ0 YACTHMHA OHKOT€HHUX
daKTOpiB OB’ A3aHa i3 30BHIIIHIMU BILIMBAMHU HA OPTaHi3M, a TAKOK IIOPYIIIeHHAMU
mig gac perrikarii JJHK, Haii6irbin ypasauBuMu 10 TaKUX 3aXBOPIOBAHb € KJIITUHMH,

Puc. 233. 3n0aKicHI IyXJIUHY B OPraHisMi JIIoquHT

ITyxauna jerexi (mosHaueHa KOJIOM) [Myxnnna newinky

OUiHITb BaXNMBICTb NPOMINAKTUKM OHKOJOTYHNX 3aXBOPIOBaHb.
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110 KOHTAKTYIOTh i3 30BHIIIIHIM cepeoBUIIEM, i uacTiie miisareesd. 3 ycix opraxis
HaANO61JIBII YaCTO IYXJNHU PO3BUBAIOTHCS B KUIIIEUHUKY Ta JiereHax (puc. 233).

OcTaHHe MOJKHA IIOSCHUTHU IOIMUPEHHAM KYPiHHS, 0COOJMBO B €KOHOMIiUHO
HU3bKO PO3BUWHEHUX KpaiHax. PO3BUTOK paKy JieTeHb IIOB’fA3aHUN 3 KYPiHHAM Yy
80% uousoBikiB Ta monanm 50% oxkimok. OKpiMm JiereHnb, YKMBaHHS TIOTIOHY MOXKe
TMPU3BOAUTH O YTBOPEHH 3JI0OAKICHUX MYXJMH POTOBOI ITOPOKHUHU Ta CTPABOXO-
ny. HacTuHa OHKOJIOTiUHMX 3aXBOPIOBAHBb Ma€ reHepHY crenudiky. Tak, y sKiHOK
MIOIITMPEHO0 (DOPMOIO € BJIOAKICHI MyXJIuHY MoJIouHOol 3a103u (7% Bix ycix Bumaj-
KiB), a B 40JIOBiKiB — mepeamixypoBoi 3amosu (8% ).

IIpodinakTka OHKOJIOTIYHUX 3aXBOPIOBaHb. TpeGa pos3ymiTu, 1110 CTO-
BiZICOTKOBO e(heKTUBHUX 3aCO0iB 3aXMCTy BiJi OHKOJIOTIiUHUX 3aXBOPIOBAHb HEMAE.
IIpoTe morpuMaHHA HU3KH TPOPIIAKTUUYHUX 3aXOHiB MOKE iCTOTHO 3MEHIIUTH
pUsUK iX BUHUKHeHHdA. [lo0 HUX MOKHA BiJHECTU: YBasKHe CTABJECHHS O BJIACHOTO
3I0pOB’dA, MpaBUJIbHE 30ajaHCcOBaHe XapUyBaHHA, YHUKAHHA MIKIIJIUBUX 3BUUYOK
(HacamIiepe BiIMOBA Bil KypiHHSA TIOTIOHY), KOPUCTYBaHHSA Ha BUPOOHUIITBI 3aco-
0aMu 3aXMCTY, YVHUKAHHA KOHTAKTY 3 IIOTEHI[ITHO He0e3MeUHMY PeYOBUHAMU.

¥V pazi BUHUKHEHHS OHKOJIOTIYHOT'0 3aXBOPIOBAaHHS iCTOTHE 3HAUEHHS Mae€ CcTa-
Iisi POBBUTKY XBOpPOOM, Ha AKii il OyJI0 JiarHOCTOBAHO Ta PO3IIOYATO JiKyBaHHS.
IITo pawmimre 1e BimOysocs, To Kpaliuii IPOTHO3 OAyKaHHA. ToMy BaKJIuBe 3Ha-
YeHHA MAlTh NPOQiIaKTUUYHI MeIUUHI OTJIAAM, Y TOMY YMCJIi i i3 3aCTOCYyBaHHIM
CYYaCHUX MOJEKYJISAPHO-0i0/JIOriUYHMX METOiB, 30KpeMa IeHeTHUYHHX MapKepis.
Heaki vacTuHu opraHiamy (IIIKipa) ZOCTYIIHI AJIA CaMOCTiHHOTO KOHTPOJO (puc.
234). ¥ pasi, AKII0 JIOAWHA BUSBUJIA AKiCh Mif03pisi 3MiHu a60 HOBOYTBOPEHHA,
Tpeba HeraiHo 3BepPHYTHCS 10 Jikapsa. Baknuuaisa Big Bipycis renarury B a6o ma-
niJioMaBipycy MOKe iCTOTHO 3HUBUTU PU3UK BUHUKHEHHS OHKOJIOTiYHIX XBOPOO,
OB’ A3aHUX 3 BiAIOBigHMMU Bipycamu.

Puc. 234. Ponumka Ta py6elh Ha IIKipi JoguHN

dororpadia
pyous

doTorpadia
| POOMMKU

%9 OO6rpyHTYNTE HEOOXIAHICTb KOHCYNbTALLT Nikaps LW0A0 HOBOYTBOPEHb Ha LLKIpI.

f 1. [Jalite 03Ha4YEHHS MOHATTS OHKOJI0M4YHi 3aXBOPIOBAHHS.
© 2. TOSAACHITb MEexaHi3MM BUHUKHEHHSI OHKOJIOTIYHNX 3aXBOPIOBaAHb.
3. CxapakTepusyinte OHKOreHHi pakTopu.
4. Y yomy nonarae npodinakTmka OHKOMOrYHNX 3aXBOPOBaHbL?



MpaBo Ha NowWMpPeHHs enekTpoHHOI Bepcii matoTb MOH Ykpainn ta IM30

§ 52. Y4HHMKM, L0 BNMBAIOTb Ha PiCT i
PO3BUTOK I0ANHM

| Lllo Ha3nBalTb OHTOreHe3oM, eMbpPioreHe30M, rNocTemM0OpioHaIbHUM PO3BU-
¥ TKOM?
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Do”g.

Bawm y:xe Bimomo, 1110 mmijg uac emOpiorenesy, a Tak0oK y pe3yabTaTi mocteMOpio-
HaJIbHOT'O POSBUTKY BiiOyBaIOTHCSA 3MiHM B OpraHismi. € YMHHUKY, 1110 BILJIUBAIOTH
Ha picT i po3BUTOK JoAuHMN. [ledAKi 3 HUX MalOTh CIIAAKOBUM XapakTep. IHImi €
YNHHUKAMU 30BHIIITHBOTO CePEIOBUIIA Ta BIJINBAIOTH JIUIIIE B IIEPiof CBOET mii.

Poas cnankoBux harTopis. 14 JIOAMHKA CIIPpaBelJIUBl 3aKOHU CIALKO-
BocTi. BaraTo o3mak (THMHO cTaTypu, KOJIip oueii, BoJoccs, rpymna KpoOBi TOII0)
BU3HAYAETHCA Ile A0 HapomkeHHs (puc. 235). Ii o3HaKM Ha3MBAIOTH JKOPCTKO
merepminoBanuMu. Ha ixX ¢popMyBaHHSA B IIPOIlECi POSBUTKY OPTaHi3My 30BHIIII-
HE cepenoBuUIlle Malixke He BmauBae. OmHak OiJbIIicTh 03HAK He JeTepMiHOBaHa,
i Ha ii (hbopMyBaHHA YMOBU CepEIOBUIINA BILJIMBAIOTHL CYTTEBO. MaioTh CIagKOBY
CXUJBHICTh, ajle BU3HAUAIOTHCA 3HAUHOIO MipOIO BIIJIMBOM 30BHINTHBOTO Cepe-
OBUINA TaKi O3HAKM JIOAWHU, AK iHTEJEeKT, 3picT i Mmaca Tija, cuja i CIpuTHiCTD
M’sA3iB, CXUJIBHICTD A0 AeAKUX 3aXBOPIOBAHbD TOIIIO.

Bniue HeraTUBHUX YNHHUKIB Ha PO3BUTOK IJIOA. Xoua GOopMyBaHHA
OopraHiB i pyHKIIiOHAJIBHUX CUCTEM JUTHUHU B IPOIleci eMOPioHAIBLHOTO PO3BUTKY
BM3HAYAETHCA T€HOTUIIOM, a IIi BiTHOCHO moOpe 3aXWUINleHU Bim 6araThox 30-
BHIITHIX BIJIMBIB i oTpuUMYye uepes ILJIAIleHTy Bce HeoOXigHe ajd icHyBaHHSA, Oa-
raTo (p)aKTOpiB, IO BIJINBAIOTh HA MAaTePUHCHKUH OPTraHi3M, MOKYTh BIJIMBATH i
Ha OpraHisaM AUTWHU, 110 PO3BUBAETHCA. [leAKi MIPUKJIAAN IIHOTO MU HABOAUJIU Y
naparpadi 39.

Puc. 235. O3HaKu JIOAUHY, 110 JKOPCTKO AeTepMiHOBaHI

ExkTtomopd Mesémopcb E;Eon)l‘b_pqn

CraTypa JoguHI Koutip oueit

CTBOPITb NPOCBITHNLbLKNIM NPOEKT AJ1s1 YYHIB Ta y4eHMLb OCHOBHOI KON «HeratnBHui
BMJIMB aIKO-rOJM0 Ta HIKOTMHY Ha PO3BUTOK N04a».
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BniauB xapuyBaHHS Ha MPOIECH POCTY Ta PO3BUTKY JroAUHU. Ha Tem-
I POCTY Ta PO3BUTKY JIIOJWHU BIJIMBAE XapaKTep XapuyBaHHA. 30ajJaHCcOBaHe 3a
KaJIOPifiHiCTIO ¥ 0iJTKOBUM CKJIAOM XapuyyBaHH He TiJIbKU CIPUAE ONITUMAJTLHOMY
TeMIY POCTY B AUTAUOMY Ta IIiJJIITKOBOMY Billi, ajie i CIIOBiJILHIOE ITPOIIECH CTaPiH-
Hsa. HaTomicTh 00MeKeHHSA B XapuyBaHHi, 0cO0JIMBO 0iJIKOBe TOJIOAYBaHHS, IPU-
3BOJUTH 0 3aTPUMKU POCTY, a HAJJIUIIIKOBE XapUyBaHHA IPUCKOPIOE CTaPiHHA Ta
CIpHUsi€ PO3BUTKY 3aXBOPIOBaHb (§ 24).

Poap mcuxoJOTIiYHNX YMHHUKIB, BUXOBAHHA TAa HAaBUAHHA. 3aTpUMKA
POCTY AUTUHU MOKe Oy THU 3yMOBJIEHA IICUXOJOTIUHUMY YNHHUKAMU. X POHIUHUN eMO-
HiHUYN cTpec MIPU3BOAUTE IO IMIOPYIIEHHA CeKPeIlii TopMOHY POCTy, YHACJITOK YOTr0
SHIKYIOTBCS ITOKA3HUKU pocTy AuTuHU. IlinTBepI KeHH IIbOMY — MEHIII po3Mipu
Tija giTei, AKi BUPOCJM B YMOBaX acoIliaJbHUX ciMel i JKOPCTOKOTO BUXOBAHHS.

¥V mocTeMOpioHAJIBHOMY PO3BUTKY AUTWHU BILINB UMHHUKIB 30BHIIITHBOTO Ce-
penoBuiiia 3pocrae. OcobJIUBOCTI XapaKTepy, BJAACTUBOCTI mam’sATi, JOBiJIbHOI yBa-
TU, MUCJEeHHA BUSHAYAIOTHCA He JINIle IPUPOTHUMU 3aJaTKaMU, aje I yMOBaMu
BUXOBaHHA 1 HaBuauHA. [Iig yac popmyBanHHsa 0araThbox (PYHKIIi#l iCHYIOTH KPU-
TUYHI ITepiogu, KoJiM HaBUaHHSA € HaioOiabin epeKTuBHUM. Ile cTocyeThesa, HAIIPU-
KJial, OllaHyBaHHA B PaHHBOMY Billi MOB — IO 3aBePIIEHHI ONTUMAJIBHOTO IIePioay
HaBUaHHS BiIOyBaeThCA CKJIAMHIINE i 3a yUyacTi meImio iHIIuX MO3KOBUX CTPYKTYP.
IligTBepAKeHHAM IILOMY € BUIIQAKU IiTel, IO BUPOCJMN Y HEe3BUUYANHUX YMOBaX
(puc. 236). Po6oTa MO3KY ITiAJIiTKiB ONTUMi30BaHAa JJIsI IIIBUAKOTO 3aCBOEHHS HOBOI
ingopmarrii. B pesysabTaTi 15010 GOpMYyIOThCS HEMPOHHI 3B’ A3KH, AKi € NiATPYHTAM
I e()eKTUBHOI POOOTH JOPOCJIOTO MO3KY.

TakuM ymHOM, iCHYIOTH CIIAAKOBO JeTEePMiHOBAHI MOMKJIMBOCTI (pi3uUHOro Ta
TICUXIUHOTO PO3BUTKY JIIOJAUHM, HATOMICTb PiBeHb 1X peaJiisarrii sajeXuThb Big hax-
TOPiB 30BHIIITHHOT'O CEPEIOBUIIIA.

Puc. 236. BuinuB YNMHHUKIB 30BHIIITHLOTO CePeIOBUIIlA HA TOCTeMOPiOHATLHUI POSBUTOK
IUTUHU

MopuBiTbes aHimauiliHmii dinbM «Mayrni» abo npouyuTainTe 36ipky onosigaHe P. Kinnivra
«KHura oyxyHrnis». 3HangiTb MOMUAKM WOA0 OCOBNMBOCTEN ANTUHU, SIKA Bif, HAPOLXKEHHS
BMXOBYBanacs y BOBuIl 3rpai.

Y yomy nonsirae BNAMB CNaaKoOBUX YNHHUKIB HA PICT i PO3BUTOK OpraHiamy?

AKMM YYHOM ankorosb i HIKOTUH BMNMBAKOTb HA PO3BUTOK nioaa?

AKnin BNAMB XxapyyBaHHS HA MPOLLECU POCTY Ta PO3BUTKY NOANHUT?

OnnWiTh ponb MNCUXONOTIYHUX YAHHWKIB, BAXOBAHHS Ta HABYaHHS B PO3BUTKY OUTUHN.

Bop=
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IHaMBiAyanbHi 3aBAaHHA
Tenomepu

Osuaitomrecs 3 iH(opMaIlieio:

«Tenomepu € Oinanxamu JHE, posmawosanumu Ha kinyax morexynr [JHEK. Bonu
CKAa0ambesa 3 n08Mopo8anux 6azamo (CoOmHmi i mucsaui) pasié KOpomKux nociidoeHoc-
meil Hyrkaeomudie. Hanpux.nad, y 1100UuHU n08MOpo8aruil )pazmerm 001020 3 IAHYI02IE

mae nocaidognicme TTAITT.

Ocobausicmio npouecy pennikayii mMoseKyn ’ ’ ’ ’ ’
IHEK € me, wo 3aayyeni 0o Hb020 (pepmenmu
He 30amHti Konilosamu KiHuyesi 0ilAHKU MoJe- —1
KYJau, @ momy nicis KoHHOL penaikayii douip- . "—[.\E
Hi monexyaru JJHK cmawomb KOpOmwumu Ha Knitvna pu
KiabKa decamkis nap Hykieomudis (Ha pucyH- 'ﬂ \[
KY meJsiomepu NO3HAYEHO 4epBOHUM ). AKuo \[
Ha MOMeHMm HapoOKHCeHHS mesoMepu MAl0Mmb
0osixcuny 6ausvko 11 muc. nap Hykaeomuodia,
mo 8 A00UHU NOXUJL020 BIKY 80HA CMAHOBUMb
npubausuo 4 muc. nap Hyxreomuois. P

Omoice, mesomepri noci0o8HocmMi HiOU 3aXUULAI0Mb 26HU, UL0 MICMAMbBCA Y XPOMOCO-
max, 6i0 empamu LacmuHU iHpopmayii 6HAcNi00K 6KOPOUEeHHA 342AlbHOL 008HCUHU XPO-
mocomu. 3a ye sidkpummas Enizabem Baexbepn, Kepoa I'peiidep ma Joxucexy Illocmaky
y 2009 pouyi 6yao npucydxrcerno Hobeniecvky npemiio 6 zany3i Qizionozii ab6o meduyunu.»

Xpomocoma

Tenomepwu

b

Sasnanusa 1. fIke 3 TBepAKeHb MOKHA chOPMYJIIOBATHA HA OCHOBI aHAJIi3y HaBexeHOI
iH(opmarrii?

A TeromMepu B 0COOMH YOJIOBiUOi CTATi € KOPOTIITUMY B TOPiBHAHHI 3 TeJloOMepaMU B
0COOMH KiHOuOl cTaTi

b yHaciimok 3MeHIIIeHHA 3araJIbHOI JOBXKUHI TeJIOMEPHUX IIOCIiJOBHOCTEH yaBiUi
KJIITHMHA TUHE Yepes3 BTPaTy HeBHUX I'eHiB

B meraTtusHi UMHHHKHT — cTpec a00 Aifd MIKiAINBUX XiMiUHNX CHOJYK — IIPUCKOPIO-
IOTH YKOPOUYEHHS TeJIoMeP

T’ i3 BikoM JOBXKMHA TeJIOMeP 3MEHITYEThHCS

Sasmannsa 2. Ha yportti 6iosorii a5 06roBopeHHA HaBemeHOI iHdopmartiii mpo Tesome-
pu KJiac noaisinau Ha ABi rpynu. Ilepina rpymna 3asHauyuia, 1110 Ha IIPOTUBATY IIpoIle-
Cy BKOPOUEHHSA TeJIOMeD IIOBUHEH iCHYBaTU MeXaHi3M IXHBOT'O IIOJIOBIKEHHA, iHAKIIIe
JIOBJKUHA XpOMOCOM OyZie 3MEHIITyBaTHCA 3 IIOKOJIIHHA B IIOKOJIiHHA. [HIIa rpyna 3a-
YBasKmIa, 1110 AKINO TAKUH Ipollec iCHye, TO BiH 3AiliCHIOETHCA 0e3 yuacTi (pepMeHTiB,
JIVITITE Ha OCHOBI MPUHIIUIY KOMILJIEMEeHTapHOCTi. XTO Mae paitito?

A juiire mepira rpymna

B suine ppyra rpymna

B 06uaBi rpymu MaioTh paiio
I' 00uaBi rpynu mOMUISAIOTHCA

3apnauas 3. 3TiTHO 3 OAHIEIO 3 TEOPili, BKOPOUEHHSA TEJIOMED € OMHUM 3 MEeXaHi3MiB
CTapiHHSA KJITHH Ta I[ijoro opranismy. IlosgcHITE, AKi apryMeHTH Ha 3aXUCT ITiel Te-
opii BUCyBaIOTh i1 MPUXMIBHUKHA.
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IHAMBiAyanbHi 3aBAaHHA
daxkmopu pocmy

OsnaitomTecs 3 iH(popmalriero.

«Jlaypeam HobGenigcvroi npemii 1986 porxy Pima Jlesi-Moumanavuini sugiana 3axo-
HOMIpHOCMI eMOPiOHANbHO20 PO3BUMKY HEPB0B0L cucmemu, BUKOPUCMOBYIOUU KYPALL
emOpionu, ax modenvruil 06’ckm. I1i0 wac excnepumenmy 6 emOPioH nepecadrysanu
PAKO08L KAIMUKU MUWL ma cnocmepizaiu 3a pO36UMKOM X Ma HABKOJLUUWHIX MKAHUH.
Byno euasneno, wo 6 nyxauHy npopocmanu emoOpionanibHi Hepeosi 60JI0KHA, NPULOMY
IXHA WiavHicmy 0yaa 6uwioio 3a HopmaavHy. Hepeosi sysau, axi inHep8ysaiu nyxauny,
8uUABUNUCA 8 Wicmb pa3ié 0inbulozo 00’ €My 6 nopi6HAHHI 3 Konmposem. II[obiavwie, yi
Hepso0si 60/I0KHA AKMUBHO NPOPOCMAJLU HABLMb Y npuJjeeii mMKAHUHU YU OP2aAHU, KL 8
HopMmi He iHHepsylomubces 308cim. Hadani 6ioximiky Cmenai Koeny edanoca sudiiumu
3 NYXJUH XIMIYHI CROLYKU, W0 CMUMYAIO6AJLU PICM HEPE0BUX KJALMUH HABLMb Nno3a
mexcamu opzanizmy («y npobipyi» ). Ilizniwe docaiOnuku ideHmu@iKysanu peiosuny,
aKa 3apas eidoma sk paxmop pocmy Hepsie (Nerve growth factor — NGF ). I]e giokpum-
ms 3anouamrKysano Hosuil Hanpam y 6ionozii,a NGF sussuscs nepulum 3 8eUK0L epynu
cnoayk, axi Hazusaomyv paxmopamu pocmy. Hapasi eidomo, wo eonu gidizparomsv 8aixc-
AUBY POJLb Y HOPMAALHOMY POIEUMKY OP2AHI3MIE, A NOPYUWEHHA IX QYHKUIL no6’a3aHo
i3 pizHoOMaHiMHUMU 3ax80ptosaHHaAMU.» ( «Rita Levi-Montalcini — Nobel Lecture: The
Nerve Growth Factor: Thirty-Five Years Later». Nobelprize.org. Nobel Media AB 2014 )

3asmanng 1. fKe 3 TBepAKeHb MOKHA C(DOPMYJIIOBATH Ha OCHOBI aHAIi3y HaBeIeHOIro
TeKcTy?

A y XopmoBUxX TBapuUH eMOpioTeHes peryJloeThCs, 30KpeMa, 3a yU4acTio I'yMopasb-
HHUX MeXaHi3MiB

b momixk maypeartiB HobeniBebkol mpemii 3 (pisiosrorii abo Megumuny KiabKicTh o-
JIOBiKiB i KiHOK mTpUOJIM3HO OTHAKOBA

B yci pakTopu pocty € 6iikamMu, CHHTe3 AKUX KOHTPOJIIOETHCSA BiAIIOBIAHNME I'eHa-
MU

I’ paxkTopu pocTy € IMAaTOJIOTIYHUMHU CIOJYKaMU, III0 YTBOPIOIOTHCA PAKOBUMU KJTi-
TUHAMU Ta HETATUBHO BILJIMBAIOTH HA PIiCT KJITHUH II€BHOTO TUITY

3apnanaa 2. [[Bi rpynu y4yHiB 00roBOpIOBaIU ® o ®
HaBeJeHYy CXeMy Ail IBOX Pi3HUX PEryIaATOPHUX ° ®
CIIOJIYK, MIOBHAUEHNX 3€JIEHUM i UePBOHUM KO-
abopoMm. Ilepriia rpyma sasHaumiia, 1o oOMABI
CIIOJIYKM IilOTh IIJISXOM 3MiHM aKTUBHOCTI Te-
HiB. [Ipyra rpyna nIpumycTuia, mo «3eJeHUH»
IUIAX MOJKE XapaKTepU3yBaTU MeXaHi3M il Crmynauia

KNITUHHOTO

dakTOpPy pocTy HepBiB. XTO Mae pailito? pocry Ta noginy

MpunuHeHHA
$YHKLiOHYBaHHA
Ta 3arnbenb
KNITUHU

s

A nunie mepima rpyima

B sue fpyra rpyma

B 00uaBi rpynu MaioTh parlito
I' 00uaBi rpynu MOMUISIOTHCS

Sapnauasa 3. Ilomryk B OmHIN 3 HaHWOIIBININX e€JeKTPOHHUX HAYKOBUX 0i0JioTex
PubMed.gov nae 6inb11 Hizk 14 THC. mocuiaub Ha myorikaiiii mpo NGF, 3 axkux 2.5 tuc.
—3aocTauHi b pokiB. K Bu fymMaeTe, YoMy BUBUEHHSA I[OI'0 Ta iHIINX (paKTOPiB poc-
Ty € HACTiJIbKY aKTyaJbHUM ?
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CaMOKOHTPOJIb pPiBHA HaBYa/IbHUX AOCArHEHb.
Penpodykuyia ma po3s8umok

TecToBi 3aBaHH 3 OTHI€I0 TPaBWIBHOIO BimmoBimmio (0,5 6ana)
1. YkaxiTb piBeHb OpraHisadiji X1nBoro, Ha KoMy BiITBOPEHHS 3a0e3rnedye pennika-
Liqa.
A MoseKyIApHTi
b xaiTunHMTit
B oprauismoBuii
T’ ekocucremuuMii

2. MNpouec iHaMBioyanbHOro PO3BUTKY OPraHiaMy HasnBaloTb
A eBostortieto
B orTOreHE3OM
B TpaHcrenesom
I’ embpiorenesom

3. EmMOpioreHes — Lie Nnpouec, KU NOYNHAETLCS 3anigHEHHSIM | 3aKIHYYETbCS
A yTBOpPEeHHSM 3UTOTHU
B cmeprTio opraniamy
B craTeBuM mo3piBaHHAM
I’ Buxomom oprauisamy i3 3apogKoOBUX 000JI0HOK a00 HAPOAKEHHIM

4. Ha pucyHKy 3006paxkeHO KITiITUHHUIA UK.

LLlo nogHa4eHo nitepoto X?
A iareppdasy

b meTagasy

B anagasy

T’ renodasy

5. YkaxiTb QI3NYHNI OHKOreHHU paKkTop.
A Bipycnu
b 6enzormipen
B repbinmunnu
I’ ionisyBasibHE BUTIPOMiHIOBAHHSA
6. fk Ha3uBaloTb cnocib TpaHcnnaHTauji, 3a 9KOro peuunieHT TpaHcnaaHTarta € ao-
HopoM O camoro cebe?
A ayrosoriuna
B romosoriuna
B rereposoriuna
T’ mizxBUIOBA

TecToBi 3aBIaHH 3 OTHICIO IIPAaBUJIbHOIO BinmoBiamto (1 6a.t)

7. MpoaHaniszyiite TBEPOKEHHS LLLOO0 300paXKeHOI KNITUHM.
I. MicTuTb rannoigHunin Habip XPOMOCOM.
Il. Jlitepoto X no3Ha4vyeHo s4po0.
Y1 € NOMIXX HUX MPaBUIIbHI?
A mpasBunbHe sute I X
b npaBunnne sguie I1
B o6uaBa mpaBUIbHL
I’ npaBusibHUX HEMAa€E
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8. YkaxiTb npaBubHY NOCIAOBHICTb NPOLIECIB, AKi BiaOyBalOTLCA Nig Yac MiTo3y.

©

1 posxomxeHHA NapHUX 2 ¢opmyBaHHS BepeTeHa

Al-2-3-4 XpoMaTua 0 PisHuUX oty

Bb2-3-1-4 IIOJIIOCiB

B2-4-1-3 PR

r3-1-4-2 3 XpOMOCOMM PO3TAIIIOBY-|| 4 mouipHi Xpomocomu mo-

CATaloTh OBOX IIOJIIOCIB
KJIITUHU

IOTBCA B «EKBaTOpiajb-
Hill» MJIONTWHI KJIiTUHNA

Ons 0OroBOpeHHst BAMBY PI3HUX YAHHUKIB Ha PICT | PO3BUTOK OpraHiaMy ftoavHK
knac ob’egHaBca y OBi rpynu. MNeplua rpyna 3ayBaxkmna, WO rMoMixk 03HaK OpraHi3-
My JIIOOVIHU € Ti, WO YCNaAKOBYIOTLCS | HE 3MIHIOIOTLCS B OHTOrEeHe3i, 30Kpema rpy-
na kposi. [lpyra rpyna 3a3Haumna, Lo 0O OESKNX 3aXBOPIOBAHb SIIOAMHA MOXE MaTu
CXUJIbHICTb, ane nig, BnaMBOM YMOB CEPEAOBMLLA BOHN HE PO3BMBAOTLCSA. fka rpyna
BMC/TOBWIA NPABUJIbHE CYIKEHHS?

A e mepia

B numre npyra

B 06uaBi rpynu

I’ :xoxma 3 rpyn

TecToBi 3aBaaHHs 3 KOPOTKUM omnncom (1,5 6a.a)

10.Ha pucyHky cxemMaTnyHo 306paxeHo NoAin kNitnHu. CxapakTepusyite LEen no-

Oin 3a HaBegeHNMUN O3HaKaMu.

[
<k

Kaimunu, axi
Yymeopromuvcs
eHacai0ok nodiny

ITi0 uwac nodiny
8i00ysaembvca

FOMONOriYHI
XPOMOCOMM 1 mumroigui
2 ramioigui
3 muinoigHi Ta

ramaoimuHi

1 KpocuHTOBED
2 perutikairia
3 TpaHCKPUMITis

I]eil npouec 3abe3neuye
1 crasicTs KapioTuiry i uac craTeBoro

POBMHOKEHHS
2 BereTaTUBHE PO3MHOMKEHHS
3 PO3MHOKEHHS COMATUYHNUX KJIITHH

11. YkaxiTb opraHn abo cucTemMm OpraHis JIIOAMHU, SIKi PO3BMBAIOTLCS 3 MEBHOIO 3apoa-

KOBOIO JINCTKA Nif, 4ac eMOpioreHesy.

Exmodepma Endodepma Mesoldepma

1 HepBOBa cucTemMa 1 mkipa 1 ckeser

2 KPOBOHOCHI cyauHU 2 nmereni 2 HepBOBa cHUCTEMA
3 yereni 3 M’a3u 3 KUIIIEUHUK

BukoHnaiiTe 3aBIaHHA B MUChMOBiii hopmi (3 6a.tu)

OUiHITb BB NO3UTUBHUX | HEFATUBHUX YAHHUKIB HA PICT i PO3BUTOK JIIOANHM.
CdopmyntonTe BnacHe CTaBNeHHS A0 TPaHCNaHTaLlji TKaHMH Ta OpraHiB y loan-
HW, il NepPCrneKkTuB.
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MpegMeTHUU NOoKaXKYMK

Asitaminos 89
AstoTpodu 35, 67
Anenin 83

Apnenosuatpudochar (ATD) 86

Aepobu 35

Anenn 128

Amnaepobu 35

Aneynnoigia 152
Anturomgon 127

Apxei (ApxebakTepii) 21, 38

Acuminania (mractuuunii oomin) 66

AnerumoBanua 158

Baxkrepii (Ey6akTepii) 21, 37
Baxkrepiodar 29

Binku 75

Bioindpopmarura 165
Biosoriuna nomenkaarypa 20
Biosnoriuna cucrema 6
Biosoriuna cucremaruxa 19
Biosoriunuit Buz (Bug) 22, 161
Biosoria 6

Baxyoui 94
Besukymnu 93
Bupmoyrsopenns 25
Bipoigu 32

Bipycu 27, 29
Biraminu 87
Bocku 74
Byraesomu 71

Tannoigua kaituna 119
Ten 118

T'enetuxa 115

T'enernuna piBHOBara 162
T'enmernunnii kox 125
Tenernuni mapkepu 116, 172
Tenni (Toukosi) myrarii 150
T'enni xBopobu 167
Termom 117

T'enomui myTanii 151
T'enorumn 128

Teorakcuc 45
T'ereporamera 143
T'ereposurora 129
Tereporpodu 35, 68
Ti6pux 129
TinepsiTaminos 89
Timositaminos 89
Ticronm 117
T'nikomporeinu 77
T'omeocras 10
T'omoramera 143
T'omosurora 129
Topmonu 88

T'pubu 21

T'yaniun 83

T'ymopanbua peryasaiia 107
Iesoxcupubosa 83
Iesokcupubonykaeinoa kucJsora ([[HK) 84
Henaryparisa 77

Hectpykiia 77

Herpurodaru 70

Huseprenmia 25

Huriopugue cxpenryBarua 130
Hunnoigua kaitTuaa 120

Hucuminanis (erepreTuunuii oomin) 66
Huxanusa 96

Hpeiid renis 24

Exsonu 124

Exsomuros 92

Exouoria 8

Exocucrema 7

Excupecis reua 123

Emb6piorenes (em6pioHansHMi po3BUTOK) 193
Em6pionanbua ingykiia 196
Enponmasmaruuna citka (EIIC) 93
Engonuros 92

Euepreruunnii 6anamc 98
Euxamcepu 157

Emicras 137

Eyxkapioru 21, 41

Kuse 9

Hupu 74

Samriguenus 188
3ueneHe ycuaakyBanaa 141

Isonamisa 25
Iurponu 124
Iudexiifine 3axBopoBaHua 28

Kamcug 29

Kancyna 34

Kapioruno 119

Kaituanuit nuxa 183
Konominysauua 136
Kommiaexce IN'oapmxi 93
Komniemenrapuicts 84, 138
Koneprenmisa 26
Kpocuurosep 122

Jlefikomnactu 94

JleranbHa nisg rexa 136

Jlizocomu 94

Jlimigm 73

Mepuuna 6iosioris 15

Meiios 122, 184

Merabourism (06min peuoBun) 10, 65
MerunoBaunus 158
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MikpoeBourtortia 25

Mikcorpodu 68

Miumnusicts 115, 149

Mirtos 183

Miroxonapii 94

MuosxkunHa 1ia rega 139
Momnori6punne cxperrysanusa 130
Monocaxapuau 71

Myrarenes 150

Myranii 149

HenoBue nominyBanus 135
Hepsoga perynsaiia 107
Hecnagkosa minausicTs 1565
Hyxaneinosi kucaoru 83
Hyxuneoin 34

OsHakm, 3aesKHi Big crari 146

Osnakmu, oomeskeHi crarTio 146
Oxirocaxapunu 71

Oukorensi (kaHmeporenHi) paxrTopu 201

ITapasutu 35

ITapasutusm 70
ITapasnenism 26
IlenerpanTHicTs reni 139
ITeuTosa 83

IMenrumu 77

ITepoxcucomu 94
ITInasmaruuna mem6pana 34, 91
ITnasmigu 35

ITonimepasua nauirorosa peakiria (IIJIP) 116
ITonimepisa 138
IToaimmoigisa 152
ITonmicaxapumu 71
ITonynsamitina reneruka 116
IMonynanifiai xsuai 24
IMonynamia 24, 161
IIpupomuuii 1o6ip 23
ITpionu 31

IIpokapioru 21, 33
ITpomoTop 119

IIpomecunr 124

Pamionanbue xapuyBauusa 97
Pereneparmis 197

Penaryparia 77

Peorakcuc 44

Pemnapaiisa 153

Permnikamia 121
PenmponykruBaa megumuna 191
Pubosa 83

Pubonykaeinosa kucaora (PHK) 85, 124
Pubocoma 35, 93

Pocaunn 21

CamosigTBopenus 12

CamooHnoByieHHA 10
Camoperysiia 10
Cautumopran 142
Canporpodu 35, 38
Camnpodaria 70

CexkBenyBaHHA 116
CumbionTu 35

CumbioTpodu 69

Cunaapom Mapdana 139
Cucremaruka 19

Cnagkosicts 115

Cunaiicuur 124

Cmopu 36

Cranuii (36aancoBaHmil) pO3BUTOK 13
CraTeBe po3aMHOKeHHA 122
Crepoinu 74

Taxkcuc 35, 44

Taxconomis 20

Teapunu 21

Tepminatop 119

Tepmorakcuc 44

Tumin 83

Toxcuuni peuoBunu 105
Tpauckpuniiiui paxkTopu 157
Tpauckpunitisa 123
Tpaucasmia 127
Tpaucunaurarmisa 199

VYpamun 83

Denorun 128

DepmenTu 78
DepmenT-cydcTpaTHNR KoMILIeKe 80
dirodaria 69

®orocunTEs 67

dororakcuc 44

dotoTpodu (horocurTeTUKM) 35, 38, 67

XemocuHTe3 67

XemoTrpodu (xemocuuTeTUKMN) 35, 38, 67
XwuxkamnTso 69

Xnopomnactu 94

Xpomartuu 117

Xpomomnactu 94

XpomocomHi myTarnii 151

XpomocomHi xBopobu 167, 168
IMutosun 83

IMuronnasmaruyne ycuaakyBanua 147
ITurockener 35

Yucra simig 129

Anepni mopu 117
Anpo 117
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