3 oBHiLLHE HE3aneXHe OLiHIOBaHHS

ol1o1o0ris

KOMIIJieKCHe BNAgaHHHA

Bignosigae nporpami 3HO

[ osigkoBuii TEOPETUYHUIA MaTepian
Twnoei TecToei 3aBAaHHA

Tpwn BapiaHTu TecTiB y opmati 3HO
BnaHkn Bignosigen

Bignosigi no Bcix TectoBux 3aBlaHb
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BCTYTI

Bionoris —HayKa Npo XXUTTH, Oro (popMm Ta 3aKOHOMIPHOCTI po3BUTKY. peaMeTOM Ti BUBYEHHS € Pi3-
HOMAHITHICTb ICTOT, fKi BUMepnn i HAHI HacensaoTe 3emMto, X Byfosa (Bif MOMEKYNSAPHOT 40 aHaTOMO-MOp-
(hONOrivHOI), (DYHKUIT, NOXOMKEHHS, IHAMBIAYaAIbHUIA PO3BUTOK, €BOMOLSA, MOLWMPEHHS, B3aEMOBIHOCUHN
OAVH 3 O4HUM i JoBKiNnaM. bionoris f4ocnigpkKye 3arasibHi 3aKOHOMIPHOCTI, BNAaCTUBOCTI XXWUTTSA B YCIiX 1Oro
nposiBax: 06MiH PeYyOBUH Ta eHeprii, PO3MHOXEHHS, CnafKOoBICTb i MIHAMBICTb, PICT i PO3BMTOK, AWUCKPET-
HiCTb, camoperynauito, pyx TOLLO. 3anexHo Bif 06’eKTiB BUBYEHHS B BioNOrii BUAINAOTL pAg HaNpsAMIB:

e 6OTaHikKy;

* 300/10rit0,

* @HTPONONOrito;

* Bipyconorito,

 MiKpOGIOnorito Ta iH.

LLi Haykn JOCnifiKytoTb 0COOGNMBOCTI NMOXOMKEHHS, 6Yy[0BW, PO3BUTKY, XWUTTERIANLHOCTI, BMACTUBOCTI,
PiI3HOMAHITHICTb i MOLIMPEHHSA MO 3eMHili Ky/li KOXXHOIO OKPEMOro BUAYy.

3a CTpYKTypoOto, BNacTMBOCTAMM i NposiBAMY iHAMBIAYASILHOMO XUTTA B 6i0N0riT BUAINAKOTD:

* Mopdonorito i aHaToMit0o — B1BYalOTL (hopMu | BYLOBY OpraHismis;

* (hisionorito — aHanisye (yHKUIT XXMBUX OPraHiaMiB, TX B3aEMO3B’A30K i 3a/I@XHICTb Bif 30BHILUHIX i
BHYTPILLUHIX YMOB;

* FeHeTUKY — J0CNiAXY€e 3aKOHOMIPHOCTI CMafKoBOCTi Ta MiH/IMBOCTI OpraHi3Mis;

6i0/10rit0 PO3BUTKY — BMBYAE 3aKOHOMIPHOCTI iHAMBIAYa/IbHOIO PO3BUTKY OpraHi3MiB;

* eBO/IIOLiiHE BYEHHS — AOCNIAXKYE €BOMIOLIK0 OPraHiYHOro CBIiTY 3a AaHUMW FEeHETUKW, eKONOorii, Mone-
Ky NnsipHOi 6ionorif;

* €KONOrito — BMBYAE CMOCI6 XXUTTA POC/IMH | TBapUH Ta IX B3aEMO3B’A30K i3 HABKOJIMLLHIM NPUPOAHUM

CepeLoBULLEM.

XimiuHi peakuii Ta (hi3nKo-XiMiYHI NpPoOLECK Yy XXMBUX OpraHiamax, a TakoX XiMiYHWIA cKnag i isndHy

CTPYKTYpY 6i0N0riYHMX CUCTEM Ha BCiX PIBHAX 1X opraHisalii BMBYalOTb Gioximisi i 6iodisnka. BcTaHo-

BMTW 3aKOHOMIPHOCTI, HEMoOMITHI Npu onmucax NOOAUHOKUX MPOLECIB i ABMLL, [AE 3MOry GiomeTpis,

TOOTO CYKYMHICTb NPWIAOMIB NaHyBaHHA i 06p06KM pe3ynbTaTiB 6i0NOriYHMX AOCNIAKEHb METoAaMu

MaTEMaTUYHOI CTaTUCTUKMN.

* XKNTTEBI ABULLLA Ha MOJIEKYNAPHOMY PiBHI BMBYAE MOfeKynsipHa 6ionoris, CTPYKTYPY i YHKUIT KNIiTUH,
TKaHWH i OpraHiB — uMTon0ris, ricTonoris i aHaToMis, NONyNALIT Ta 6i0f0riuHi 0CO6MBOCTI BCIX 0p-
raHiamis, L0 BXOAATb A0 X CKMafly, — reHeTwKa nomynsuiil i ekonorisi; 3aKOHOMIPHOCTI (POPMYyBaHHS,
(DYHKLiOHYBaHHSA, B3aEMO3B’A3KY i PO3BUTKY BULLMX CTPYKTYPHUX PIBHIB OpraHisauii XuTTa Ha 3emi
[0 6iocthepn B LifIOMy — GioreoLeHonoris.

3akoHOMIpHOCTI 6yfoBKU (CTPYKTYpY) | (DYHKLIIOHYBaHHSA, €4UHI 4118 BCIX OpraHiaMiB He3aslexHo Bif iX
CUCTEMATUYHOIO MOJIOXKEHHS, BUABNAE 3aranbHa Gionoris.

OCHOBHUMW MeTOZaMu BIONOTiT € CMOCTEPEXeHHA (fae MOX/IMBICTb onucaTy 6i0N0riyHi ABKLLA), NOpPIB-
HAHHA (fonomarae 3HaliTK 3ara/ibHi 3aKOHOMIPHOCTI BYJ0BU Ta XXUTTELISNbHOCTI Pi3HNX OpraHi3miB), ekcne-
PUMeEHT, abo gocnif (Lonomarae BUBYaTW BNaCTUBOCTI 6i00rivHMX 06°€KTiB), MOZEeNOBaHHA (IMITYHOTbCA pi3-
HOMaHITHI NMpoLecK, HeAOCTYMHI A4/19 6e3nocepeiHLOr0 CMOCTEPEXKEHHS | EKCMEPVMEHTA/IbHOTO BIATBOPEHHS),
iCTOpUYHMIA MeTof, (4ae 3MOry Ha niAcTaBi JaHUX MPO CyYaCHWA OpraHivyHWiA CBIT | MOro MUHyfe nisHaBatu
MPOLEeCK PO3BUTKY XMBOT NPUPOAN). 3HaueHHs BioNoril AK HayKuW OyXKe Be/IMKe, OCKi/IbKU Mi3HAHHA icTopuY-
HOro PO3BMTKY OPraHiyHoro CBITY Bif MONEKYNSAPHOro A0 6i0-reoLeHOTUUYHOrO PiBHA Bifirpae NpoBigHy posnb
y popmyBaHHI MaTepiafiCTUYMHOrO CBITOrNAAY i PO3YMiHHI OCHOBOMOIOXHUX (PINOCONCHLKO-METOA0N0TUHUX
npo6nem (copma i 3MicCT; UinicHicTb, nporpec Towo). Kpim Toro, 6ioforis cnpuse BUPILLEHHIO XUTTEBO
BXK/IMBMX NMPaAKTUYHMX 3aBfaHb. Tak, LIBMAKI TEMNU 3pOCTaHHA HACeNEeHHS NiaHeTn, NOCTiliHe 36i/bLUeHHS
TEPUTOPIiN, 3aHATUX CiNIbCbKOrOCMo4apCbKUM BUPOOHULITBOM, Ta 3HMXEHHS POAIOYOCTI I'PYyHTIB MOPOAUIO
rno6anbHy nNpobsiemMy Cy4acHOCTi —BMPOOGHMLTBO XapyoBMX NPOAYKTIB. Lle 3aBAaHHA 34aTHi BUPILLYBaTW Taki
HayKu, K POC/IMHHWLTBO | TBAPUHHMLTBO, WO 6a3yroTbCA Ha LOCATHEHHAX FeHETUKM i Cenekuil. 3aBasku
3HaHHAM 3aKOHIB CMagKOoBOCTI Ta MIHAMBOCTI MOXHa CTBOPHOBATY BUCOKOMPOAYKTMBHI COPTU Ky/IbTYPHUX
POC/IMH | MOPIf CBIACbKMX TBaPWH, L0 AaCTb 3MOrY iIHTEHCMBHO BECTU CifIbCbKOrOCNOAapCcbKe BUPOOHMLTBO
I 33[10BO/IbHUTUN NOTPEOUN HACENeHHs MNIaHeTV B XapyoBMX pecypcax.

BionoriyHi 3HaHHA gonomMararoTb Y 60poThOI 3i LWKiAHMKaMU | XBOPOO6aMM KYNbTYPHUX POCVH, napasnTa-
MUY TBapWH. BOHM BifirpatoTb BaX/IMBY PO/ib B YAOCKOHA/IEHHI NiICOBOr0 i pU6HOro rocrnofapcTs, 3BipiBHULTBA.



[ocArHeHHA cyyacHoi 6ion10rii 3HaNLWAN NPaKTUYHe 3aCTOCYBaHHSA Y MPOMUCIOBOMY 6i0N10TIYHOMY CUH-
Te3i aMiHOKMUCNOT, KOPMOBUX 6ifiKiB, (DEPMEHTIB, BiTaMiHiB, CTUMYNSTOPIB POCTY i 3aC0O0IB 3aXWUCTy POC/NH,
OpraHivYHUX KUCNoT Ta iH.

3a 0NOMOroK MeToAiB reHHOT iHXeHepii 6ion10rn CTBOPUAM OpraHiaMu 3 HOBMMMK KOMOGIHaLiamMu crag-
KOBMX O3HaK i BMaCTUBOCTEN, HanpuKag, POCAMHMU 3 NiABWLLEHOIO CTIMKICTIO O 3aXBOPKOBaHb, 3aCO/MEHOCTI
'PYHTIB, 3[aTHICTIO A0 (ikcauii aTMOC(epHOro as3oTy Towo. KpiM Toro, reHHa iHeHepisi NoknajgeHa B OCHOBY
PO3p06KM NPUHLUMNIB 6i0TEXHONOTIT, NOB’A3aHOT 3 BUPOOHMLTBOM 6IiONOTIYHO aKTUBHUX PEYOBUH (iHCYNiHY,
aHTUOIOTUKIB, IHTEP(EPOHY, HOBMX BaKLUMH 418 NPOMINaKTUKM IHPEKLIHWX 3aXBOPIOBaHb /IOANHY | TBapWH).

TeopeTnyHi JOCATHEHHS 6iONOrii LWMPOKO 3aCTOCOBYHOTLCA B MeAuuuHi. Came BigKpuTTSA B Gionorii Bu-
3Ha4aloTb CY4YaCHWI piBeHb MeAMYHOT HayKn. 30Kpema, FeHeTUYHI AOCMIIKEHHS Aal0Tb MOX/IMBICTb PO3PO-
O6NATU METOAN PaHHbLOT AiarHOCTUKK, NiKYBaHHA Ta NPOQiNakTUKKM 6aratbox CnagKoBMX XBOPOO NOANHM (afib-
6iHi3my, remodinii, 6e3nnigHOCTI TOLWLO). 3 HUMKM Garato B YOMY MOB’A3aHNI NOAA/bLUNIA NPOrpec MeLULMHN.

P03B’A3aHHA TaKnX BX/MBUX NPO6/EM CY4aCHOCTI, SK OXOPOHa HaBKO/IMLLIHLOIO NMPUPOLHOIO Cepeso-
BULLA, pauioHa/ibHe BUKOPUCTAHHA NMPUPOLHUX Pecypcis i NigBULLEHHA NPOLYKTUBHOCTI POC/IMHHOIO CBITY
MOX/IMBI TiJIbKWU Ha OCHOBI 6i0NIOriYHUX JOCnifKeHb. BoHM nNepeabayvatoTb BUABEHHS Ta YCYHEHHS HeraTuB-
HWUX Hacnigkis Ail NoguMHn Ha npupody (3abpyfHeHHs cepefoBuuia 6araTbMa LUKILAMBUMK PeYOBMHAMW),
BU3HAYEHHS PEXUMIB paLiOHaIbHOr0 BUKOPUCTaHHA pe3epsiB Giocthepn. Kpim Toro, metoto Gionorii € 36e-
peXKeHHs Giocdepw i 30aTHOCTI NPUPOAM 4O CaMOBIATBOPEHHS.

OCHOBHI O3HaKWu >XUBOro

3a CyyaCHMMU YSBNEHHSAMU, XUTTA — 0co6mBa (hopma iCHyBaHHS matepil, fKa BUHUKNA Ha NEeBHOMY
eTani ii po3BMTKY i XapaKTepun3yeTbCa nNpoLecamm MeTaboniamy. XXMBMM opraHiaMam npuMTaMaHHa HU3Ka 03-
HaK, SIKMX HEMAE Yy GiNbLLIOCTI HEXMNBUX cUCTEM. [poTe cepef LMX 03HAaK HEMA XKOAHOI, NpUTaMaHHOT TiflbKK
X1BOMY. EAMHWIA CNOCIO ONMCaTW XUTTS — Lie NepeniynT ronoBHI BNaCTUBOCTI XXMBUX OpPraHi3MiB.

O3HaKamu XXMBUX CUCTEM € iX crneundivyHniA XiMiYHWiA CKnaf — HasBHICTb HYKNETHOBMUX KMCAOT i GifKiB,
TO6TO MaKpPOMO/IEKY/T, AKI CKNafatoTbCs 3 anepioguyHo CnonyyeHnx apioHNX cyboanHULb. 3aBAAKN LbOMY X
PiI3HOMAHITHICTb Habarato Oifblia 3a PiIBHOMAHITHICTb XXUBMX ICTOT. B opraHiami MakpomoneKynm nocTiinHO
CUHTE3YHTbCA (acuminauis, abo aHaboni3m) i po3nagaroTbes (AMCUMINALif, abo katabosniam). Takuil 06MiH
PEYOBWH € HANBAXX/MBILLOK 03HAKOH XMNBUX CUCTEM. ANe AN LbOro BiH NOTPEOYE 30BHILLIHIX KEpen eHeprii
(i abo cBiTNa) Ans 3A4iAiCHEHHS NPOLECIB CUHTE3y. TOMY XWBI CUCTEMU — Lie BIAKPUTI CUCTEMMU, Yepe3 SIKi
NpoXoAsTb MOTOKM PeyvoBUH i eHepril. Lli cnctemmn nepebyBatoTh Y AMHAMIYHO-CTaLiOHApPHOMY CTaHi, ane B
TOW e Yac BiJMmeX0BaHi Bif CTPYKTYp, fKi 3anobiratoTb 00MiHy peyoBMHAMM, O MiHIMI3ye BTPaTX PEYOBUH
i cnyrye ana nigTpyMMaHHA nNpocTopoBOi EAHOCTI CUCTEMM.

JKuBi opraHiaMm xapakTepn3yrTbCs BUCOKOBMOPSAKOBAHOK OYA0BOO | 3AaTHI MPOTUCTOATI HAPOCTAaHHIO
eHTponii. XiMi4YHi pe4yoBMHM, 3 AKMX BOHM CKMaJalOThCA, MatOTb Habarato CKnafHily OyAoBYy Ta AOCArat0Tb
BULLLOrO PiBHS OpraHi3saLlii, HiXk peYOBMHU, 3 AKUX CKNaAaeTbCs GiflbLUICTb HEXMBUX CUCTEM. 3a APYrM 3aKo-
HOM TepMOAWHaMIKW, eHTPOMIA NPU CaMOBINIbHUX NpoLecax 3pocTae. EHTPoNIA € Mipoto HEBNOPSAKOBAHOCTI,
Xa0TUYHOCTI CMCTEMM | fOCArae MaKCMMa/IbHOTO 3HAYEHHS, KON CUCTEMA NEPEXOAMTb A0 CTaHy CrpaBXHbLOT
PIBHOBArn. Y >XUBMX CUCTEMax MOCTIHO BifOyBatOTbCsA GiOXiMiYHI peakLil, WO CynpoBOMKYHTLCA BWBIflb-
HEHHAM TensoBoT eHepril. EHepreTMyHi npouecn B KNITUHI € BNOPAAKOBaHUMMW, @ HE XaOTUYHUMK. 3a TaKUX
YMOB HE MOXe 6yTu CTanol piBHOBarn. BMCOKOBNOPAAKOBaHI CUCTEMU (KMBI OPraHi3mun) Nerko pymHyrTbCS;
SKLLO Ha NiATPUMAHHA TX BIAHOCHOT CTa/IOCTi He BUTPAYaETbCA E€HEPris, BOHN HabyBatOTb HEBMOPSAKOBAHO-
CTi —3pocTae eHTponis.

JKuBi opraHiaMy akTMBHO pearyloTb Ha HaBKONULLIHE CepefoBuLle. FAKLLO LUTOBXHYTW TBapuHy, TO B
GiNbLLIOCTI BMMaAKiB, BOHA aKTMBHO Ha Lie pearye: TiKae, HabMMXKAETbCA abo CKPy4vyeTbCs. Peakuil pocnuH
MOBINbHILLI, ane He MeHLL aKTMBHI: TXHi cTebna i NMCTKN MOBEPTAKTLCA [0 CBiTNA, a KOPEHI POCTYTb YHM3.
3[aTHICTb pearyeaTu Ha 30BHILLIHE NOJpPa3sHEHHA — YHiBepcasibHa B/IaCTUBICTb YCIX XXMBUX OpraHi3Mis.

>KunBi opraHiamu pocTyTb i po3BMBatOTLCA. PiCT MOB’A3aHMIA 3 0OMIHOM PeyvoBMH. AKLLLO NepeBaXKae aHa-
60ni3aM —>mMBa cuctema pocte. PicT cynpoBOMKY€ETLCS 30iNbLUEHHAM Mach OpraHa, opraHiamy abo 3pocTaH-
HAM 4ncna 0CO6UH y nonynauii Towo. Bee 3 yacom 3MIHIOETLCA, ane 0Co6MBO CKNAAHOK BNOPSAKOBAHICTHO
XapaKTepU3yrTbCa 3MIHW B XKUBMUX opraHiamax. Taki 3MiHWM MOXHa Ha3uMBaTW PO3BMTKOM. PicT KpucTany
3[IACHIOETLCS LWMSXOM A0AAaBaHHS NOAIGHUX CO6i oAMHMLb. Y pOCAMH abo TBapUH PO3BMBAKOTLCS HOBI MNa-
rOHW Y/ OpraHK, SKi 3a CTPYKTYPOI Ta XiMIYHUM CKMaloM Bifpi3HAOTLCS Bif TUX, 3 AKMX BOHWU MOXOASATb.

Bce uBe po3MHOXYETbCS. HOBI opraHiamn — 6GakTepii, TBapMHW, POCAMHU Ta FpUbu — B Cy4aCHUX
YMOBax BWHWMKAKOTb TifIbKU 3 MATEPUHCbKUX (DOpPM (KNITUH) BHACMIAOK PO3MHOXEHHSi. CamMOBIiATBOPEHHS
BiIOYBAETbCA Ha BCiX PIBHSAX opraHisauii »xmBoi matepii i 3abe3nedyerbcsd AHK. Kpim AHK, XogHa iHwa
CTPYKTYpa KNiTUHW He HafifNeHa Takok BNacTUBICTHO.

IHhopmaLlis, HeobxifHa KOXXHOMY OpraHiamy Ans TOro, L06 XXWUTK, PO3BMBATMUCb Ta PO3MHOXYBATUCH,
PO3LLEN/ETLCS B HbOMY Ta NEPEAAETLCS Bif KOXKHOMO iHAMBIAA A0 1AOr0 HallaakiB. Lis iHpopMmaLis MicTUTb-
cs B reHeTM4Homy matepiani (xpomocomax, AHK, PHK, reHax). FeHeTUYHUIA MaTepian 3yMOB/HOE MOX/UBI



MeXi pO3BMTKY OpraHiaMmy, Moro CTpykTyp, (yHKUilA Ta peakuiii Ha foBKinndA. Lleii matepian nepegaerscs
HallaZlKaM MeBHOro opraHisamy, Aki 6yayTb CXOXi Ha CBOIX 6aTbKiB. MpoTe reHeTMYHa iHhopMaLis AeLlo 3Mmi-
HIOETbLCA, TOMY 6aTbKM i HalaaKy 34e6ibworo 6yBarTb CXOXI, ane He igeHTUYHI.

JKuBi opraHisMun aganToBaHi [0 CepefoBULLA, B AKOMY BOHW >XMBYTb. XKMBI opraHizmMu (Ta TXHi oKpe-
Mi opraHu) fobpe BignosifatoTb CNoOcoby XMTTA. [0CTaTHbO O3HANOMUTUCH i3 GyA0BOIHD pPrbK, [OLLOBOrO
yepB’Aka abo yanni, Wwob ysaBuUTU cObi B 3ara/lbHUX pucax, K i Ae BOHW XuByTb. Oco6/nBOCTI 6ya0BK, PYHK-
Wi Ta noBeAiHKM NEBHOrO OpPraHiaMy, LU0 BiAMNOBIAAIOTb MOro Cnocoby XUTTH, Ha3MBatOTLCA ajanTauismu.

PiBHI opraHi3auii >xmBoi martepii

Po3pi3HAOTb Kifbka CTPYKTYPHO-(PYHKLIOHAIbHUX PIBHIB OpraHisalii XXMWBOI MaTtepii: MOMeKyNspHUIA,
KMNITUHHWUIA, TKAaHWHHWIA, OpraHHWIA, opraHi3amoBuWiA, NONyNAUIAHO-BMAOBNIA | BiocdepHO-6i0reoLeHOTUYHNIA.
3aranbHa 6iooris BMBYAE 3aKOHW, XapaKTepHi 415 BCiX PiBHIB opraHisallii »XuTTs.

Ha monekynsipHOMy piBHi AOCAIMKYETHCA POMib GIONOMIYHO BaXAMBUX MONeKyn (6ifKiB, HYKNeTHOBUX
KMCANOT, niniais, nonicaxapuiis TOLLO) Yy POCTi Ta PO3BUTKY OpraHi3MiB, 36epiraHHi Ta nepejadi cnaakoBoi
iHopmaLiii, B 06MiHI PEYOBUH i NEPETBOPEHHI eHepril B XXMBUX KMITUHAX Ta iHLIUX SBULLAX.

KniTUHHWUIA piBeHb nepeabdayac BMBYEHHS CTPYKTYPHOI opraHisauii KniTuH. BueHHs Mpo KNiTuHy, abo
LUMUTONOrisA, fKa BK/KOYaE, 30Kpema, LUMTOMOPMONOrito, natogisionorito, UMTOreHeTUKY i UMTOXiMito, dae
MOXX/IMBICTb BCTAHOBUTK (Pi3i0N0ro-6ioximMivyHi Ta CTPYKTYPHO-(PYHK-LiOHANbHI 3B’A3KM MiX KNiTUHamu B
Pi3HNX TKaHWHaX i opraHax.

Ha TKaHMHHOMY i1 OpraHHOMY PiBHSX BUBYAKOTLCS OyA0Ba, YHKLLIT, MeXaHi3M fii, MOXOMXKEHHS, eBONHO-
Lis Ta iHAWBIAyanbHWIA PO3BUTOK TKAHWH i OpraHiB POCAWH i TBApMH.

Ha opraHiaMoBOMY piBHi A0CNIMKYHOTb NpoLecy i fAsuLla, Wwo BiabyBaETbCs B 0COOMHI (iHAMBIgYYyMI), i
MeXaHi3Mu1 3naropKeHoro ()yHKLIOHYBaHHS iT opraHiB B XXUTTEQIANBHOCTI OpraHiamy, NPUCTOCYBasibHi 3MiHK
Ta MOBe/iHKY OpraHiamiB y Pi3HNX eKOOriYHUX YMOBaxX.

MonynsAuiiHO-BMAOBUIA PiBEHb XMBOFO MPUHLMNOBO BiAPI3HAETLCSA Bif OPraHiaMoBOro. HKiO TpuBa-
NIiCTb XXNTTA 0COOMH OYAb-IKOrO BMAY BM3HAYeHa FEHETUYHO i BOHW HEMUHY4Ye BMUPalOTb, BUYEpMaBLUU
3anporpaMoBaHi MOX/MBOCTI CBOr0 PO3BMTKY, TO NMONynsuia 3a BignoBifHMX YMOB CepefoBuLLa 3aTHa pos3-
BMBaTUCS HeoOMexeHo fgoero. Cknaj i AnMHamika Monynsiiin, To6TO CyKynHOCTi OCOGUH OAHOro Buay, SKi
MatoTb OHAKOBWIA reHOMOHA | HAcensatTb MEBHY TEPUTOPIKO 3 BIAHOCHO CTA/IMMW YMOBaMW iCHYBaHHS, €
npeaMeTOM BUBYEHHS FEHETUKM, MOPQONOriT, (heHONOrIT, eKonorii Ta iHLWWX po3ainis 6Gionoril.

Ha HaliBuuiomy, 6iocepHO-6i0reoLleHOTUYHOMY, ab0 EKOCUCTEMHOMY, PiBHI BUBYAKOTLCS B3aEMOBIHO-
CMHM OpraHi3my i cepeioBuLLa, MirpaLis XXMBOT PEUYOBMHMN, LLASAXMN Ta 3aKOHOMIPHOCTI KPYrooo6irie peyoBuH i
MOTOKIB eHeprii Ta iHLWIi NpoLecu, Lo BiAbyBatThCA B 6io-reolgHo3ax (eKocuctemax).



MOJTIEKYNTAPHUN PIBEHb OPFAHI3ALLIT XXNTTA

ENEMEHTHWIA CKTAZL OPTAHI3MIB

Ha monekynspHoMy piBHi BUBYalOTb XiMiYHWIA cKnag, 6ioXiMiyHi i reHeTUYHI npouecy, Wo BigdyBarTbCs
Y XMUBUX CUCTEMAX, Y TOMY YMC/i 30epexXeHHs, 3MiHY | peaizalito reHeTUYHoI iHopmauii. EnemeHTapHumMm
OAVHNLAMYW LbOTO piBHA € 6iomonekynu (biononimepu), a roIOBHUMUN 3 HUX — HYK/IETHOBI KUCMIOTH | BISIKK.
EnemeHTapHe fBMLLE LbOr0 PiBHA — nepefayva reHeTUYHo! iHopmavii godvipHiM monekynam AHK nig yac
pennikauii i Mosiekynam 6inka nig yac TpaHCKpunuii i TpaHcnauii.

XimMiuyHWUIiA cKnag KNiTUH pi3HWMX OpraHiamiB gye MofibHWiA, WO CBigYMTb MPO €4HICTb TXHLOFO MOXO-
[DKEeHHS. Y KNiTUHaX BUSBAEHO Oifblie HidXX 70 XiMIUHMX €NEMEHTIB, OJlHAK HE KOXHOIO 3 HMX Bifoma Iioro
(hisionoriyHa posb.

YCi eNneMeHTN XUBUX CUCTEM MOAINAOTL HA TPU TPYMK:

—MaKpOoenemMeHTU, BMICT AKMX Y KNITUHI CTaHOBUTb NoHag 99%. Y HaibinbLUiiA KiNbKOCTi B HUX HasiBHI

4OTMPU XiMiuHi enemeHTw: [igporeH, Kap6oH, HitporeH, OkcureH. IXHS 4YacTKa CTaHOBUTbL Maii-
e 98%, | HasuMBalOTb X opraHoreHHWMuW. bionoriyHe 3HavyeHHS OpraHoreHiB 3yYMOB/HOETLCS TIXHIMMU
BNAaCTUBOCTAMMW: 3[ATHICTIO YTBOPKOBATM MiXK COOOH PI3HOMAHITHI XiMiYHi 3B’A3KM Ta Pi3HOMaHITHi
NopsiAKN 3’€HAHHSA aTOMIB LMX €1eMEHTIB OAMH 3 OfHUM. 3 LMX €NeMEHTIB NoOya0BaHi MOMEKyn
BYI/IEBOAIB, GifKiB, XXMPIiB Ta HYKNETHOBUX KUC/OT.

[0 makpoenemeHTIB Hanexatb Takox: doccop, Cynbthyp, Kaniid, Kanbuiid, HaTpiii, MarHin, Xnop, ®e-
pyM, TX BMICT He nepesBuye 1,9%. BoHu BigirpatoT NeBHY i3ionorivyHy pons B opradiamax. docdop BXOANTb
JI0 CKnaay KicToK, 6ifKiB, HYKNeTHOBMX KUCnoT, ATO.

Cynbthyp € CTPYKTYPHUM KOMIMOHEHTOM [€KUX aMiHOKMUCAOT, 6epe yyacTb B YTBOPEHHI Bifika iHCYniHY.

Kaniin 3a6e3neuye HopMasibHY XUTTEAIANbHICTb CEPLS | CYAWMH NIOANHM Ta iHLIMX CCaBLiB. HaTpili Bigirpae
BaXK/MBY PO/b Yy NpoLIecax 06MiHY PeHOBMH Ta PerystoBaHHI OCMOTMYHOIO TUCKY KpoBi. 1oHM Na i K 3a6e3ne-
YyHOTb TaKOX TPaHCMOPTYBaHHS PEYOBUH Yepe3 KNiTUHHI MembpaHu.

Benuky ponb y perynsuii MeTabonivyHnx npouecis Bigirpae Kanbuiit. BiH BUKOHYE B OpraHi3aMi pi3HOMaHiTHi
(hYHKLLIT, BXOAUTb A0 CKMaay KIiCTOK i yepenalloK, 6epe yyacTb Y NpoLecax 3CifjaHHs KpOBi, 3abe3neuye Aisifb-
HiCTb HEPBOBOI CUCTEMM Ta M’A30BMX CKOPOYEHb, MiATPMMAHHSA CTabiNbHOCTI CEpLEBOI AisNIbHOCTI.

MarHiii — CTPYKTYPHMWI KOMNOHEHT Xnopodiny, cnpuse akTuBisalil AisnbHOCTI depMeHTIB. T0NOBHOMO
(hyHKUieto Pepymy € nepeHeceHHs OKCUreHy Ta y4yacTb B OKUCHIOBa/IbHWUX Mnpouecax. 3anizo BXOAUTb [0
CKaay 6aratbox 6ioMoneKyn, y TOMy YnCai reMorfobiHy, MiornobiHy. Xnop € 0CHOBHUM HEraTMBHO 3apsiapke-
HUM IOHOM B OpraHi3Mi TBapuH Ta NOANHK, Bepe yyacTb B YTBOPEHHI XNOPUAHOI KMCAOTH, SKa € CKNagoBOH
YaCTVHOMO LLUTYHKOBOIO COKY.

— MikpoenemeHTW. Ha TXHIO yacTKy npunagae Big 10-3g0 106 Lie LinHk, Kynpym, Vog, ®nyop, Moni6-
JeH, ManraH, bop Towo. Lli enemeHT 6epyTb y4acTb B 06MiHi PeHOBWH, € CKNaA0BUMW (DEPMEHTIB,
rOPMOHIB, BiTaMiHiB i 6i0/10rYHO aKTMBHMX PEYOBUH.

Tak, LinHk BXOAUTb 10 CKNagy AeAKNX (epMeHTIB, FOPMOHIB, Peryioe XnUposuii 06MiH. Mog —060B’a3-
KOBWUI CTPYKTYPHWIA KOMMOHEHT FOPMOHIB LWMTONOAIGHOI 3a103K, AKi 6epyTb yyacTb Yy perynauii 06miHy
PEYOBUH, eHeprii, WBMAKOCTI 6ioXiMIYHMX peakLiil, NpoLeciB PoCTy i PO3BUTKY OpraHiamy. ®nyop y BUrNagi
CMONYK 3 KasbLjieM, MarHieM, epyMoM MiCTUTbCA B KiCTKax Ta 3yO6Hiii eMani. KobanbT akTUBi3ye NpoLecu
YTBOPEHHSA epUTPOUMTIB i remornobiHy, 6epe yyactb Y BUPOOEHHI iHCYyNiHY. Pa3om i3 KobasbToM i hepymom
BaX/IMBY POJib Y KPOBOTBOPEHHI Bigirpae Kynpyn.

— ynbTpamikpoeneMeHTw. IX y KNiTUHI e MeHwe (He nepesullye 106 %). Lle Mniombym, YpaH, CeneH,

ANOMIHIA, AypyMm, ApreHTyM Ta iHWi. BoHU BXOAATb A0 CKafy peqyoBuH, fKi 6epyTb y4yacTb Yy pery-
NALIT XXUTTEBMX MPOLECIB.

Enaemiuni 3aXBOPIOBaHHS — 3aXBOPKOBaHHA, MOB’A3aHi 3 HecTayerd abo HafMLWKOM TOFO YK iHLIOro
efleMeHTa B OKpPeMUX paioHax. ICHYe KifnbKa [LecATKIB eHAEeMIYHUX 3aXBOPHOBaHb POC/UH, TBapWH i NOAN-
HW. Hanpuknag, y MiCLEBOCTAX 3 HeAOCTaTHbOK KIiNbKICTIO MOAY BMHMKAE 3axXBOPHOBaHHA LMTONOAIGHOT
3a1031 — eHAeMivHNiA 306. 3a HecTadi (hyopy cnocTepiraeTbeca Kapiec 3y6iB, a Npy HaAIULWKY — (yopo3
(nnamucTicTb 3y6iB). OCHOBHUMY NposBaMU AeiLNTy KanbLito € CyLOMU M’A3iB, MOPYLUEHHSA NpoLecis poc-
Ty OpraHi3Mmy, 3CifiaHHsl KpOBi, 0CTeonopo3 Ta iHWi. MpUYMHOKO 3aXBOPIOBaHb POCANH MOXe OyTW HecTauya



3a1i3a B I'PYHTI, L0 NPU3BOAUTL 0 PYMHYBaHHS X10podiny i 3HebapBieHHA X10ponacTis. A Le B CBOK Yep-
ry BUK/IMKAE HeKpO3u (BigMMpaHHSA KNiTWH i TKaHWH). HecTaua epymy — TakoX OfHa 3 HalnowupeHiwmx
NPUYNH BUHUKHEHHS aHeMiid, KpoBOTeY, ocnabneHHs opraHiaMmy, NopyLleHHs HepBOBO-MCUXIYHMX MPOLECiB
| 3HVXKEHHS IHTENEKTY Yy AiTel.

Hafnuwok neBHUX XiMiYHUX eNeMeHTIB TaKoX CNPUUUHIOE MOPYLUEHHS HOPMasbHOT XUTTELIANBHOCTI
TBapuH. Mpun HagMwky B DKi MonibaeHy Benmka porata Xyfoba CTpakaae Ha NpoHOC, HaaMWoK Kynpymy,
BUK/IMKAE 3aXBOPHOBAHHA NeYiHKKW, Hikeno — 3axBOPHOBaHHA OYeil.

HEOPIAHIYHI CIMONYK B OPIAHISMAX

HeopraHiyHi cnonykun KNiTUH NpeacTaBieHi BOLOK i MiHePasbHUMK CONAMU.

HaiinowwpeHilia HeopraHiyHa cnonyka B KNiTUHAX XXMBUX OpraHiaMiB — Boga. Ii BMICT y pisHUX K/i-
TUHaX KoMuBaeTbecA Bif 10% B emani 3y6a [0 85% y HepBOBUX KNITUHAX i 0 97% Yy KAiTMHAX 3apojka, Lo
po3BMBacTbCA. KinbKicTb BOAM B K/ITUHAX 3a1€XUTb Bifl XapakTepy 06MiHHUX MPOLECiB: YAM BOHW iIHTEHCUB-
HilWi, TMM BULWMIA BMICT BOAW. Y cepefHbOMY B Tifli 6araTOKNITUHHUX MICTUTbCA 6/1M3bko 80% Boan. Takwuii
BMCOKWIA BMICT BOAM CBig41Tb MPO BaXXNMBY poO/b, 00YMOBAEHY ii XiMiYHOW Mpupogoto. Monekynu Boau
MartoTb Masni po3mipu, BOHW MONAPHI i 34aTHI 3’¢4HYBaTUCA OAHA 3 O4HO BOAHEBMMM 3B’A3KaMU.

OnnonbHWMiA XapakTep MOMIEKYNN BOAW A03BONSE ili (hOPMyBaTU HABKOMO MOMEKyn 6inkiB BOAHY (COMb-
BaTHY) 00ONOHKY, fIKa MepeLuKoKae IXHbOMY CK/eloBaHHIO. Lle 3BH3aHa BOAa, Wwo cknagae 4-5% BCLOro
il BmicTy. PewTy Boan (6n113bko 95%) HasvBatOTb BifIbHOK. BinbHa BoAa € yHiBepcanbHUM PO3YMHHUKOM /15
6aratbOX OpraHiyHuX i HeOpraHiYHMX cnonyK. bibLWicTb XiMIYHMX peakLiil BigbyBaeTbCA TiIbKN Y PO3UMHAX.
IMPOHWKHEHHSA PEUYOBUH Y KMITUHW | BUBEJEHHSA 3 HET NPOAYKTIB AUCUMINALIi B 6ifbLUOCTI BUNALKIB MOXIUBE
TifIbKA B PO34MHeHOMY BUrnagi. Boga 6epe 6e3nocepefHio yyacTb i B 6IOXIMUHUX peakLifx, WO NpoTiKakTb
y KniTuHi (peakuii rigponisy). 3 BOLOK MOB’A3aHa TakKOX Peryndauis TenaoBoro Pexxummy KNiTWH, TOMY LLO
BOHa Mae J06pYy TennonpoBigHICTb | TennoeMHICTb. Bennka TennoeMHICTb BOAW 3aXULLAE TKAHWUHW POC/IVH i
TBapWH Bif, LUBMAKOrO i CUMBHOIO NiABULLEHHSA TeMnepaTypu, a BUCOKA TenjoTa NapoyTBOPeHHS 3abesnevye
HagiliHy cTabinisayito TemMneparypu opraHiamy. 3aBAsaku BMCOKIN TenaonpoBiAHOCTI 3a6e3MnedytoTbCs PiBHO-
MIPHWIA pO3MoAin Tenna no BCbOMY OPraHismy. Y MOPIBHAHHI 3 iHWWMK pifiMHaMn BOfAa XapaKTepu3yeTbes
BMCOKOI TeMepaTyporo KUMiHHSA, L0 pobuUTb MOX/IUBUM iCHYBaHHS BCiX XXMBUX OpraHiamis Ha 3emi.

Bofa mMae Bucoky TemnepaTypy 3amep3aHHsi MOPIHAHO 3 iHWWMW piguHaMu, a il rycTUHa MakcumanbHa
npu +4 °C. Mana ryctnHa nbogy € CnpusaTiIMBOK 415 BOAHUX TBapWH. Jlif Ha NOBEpXHi BOAM CTBOPIOE i30-
NIOKOYMIA LWap, TOMY MeLUKaHLi 03epa BUXKMBAKOTb Mif, LWAPOM /IbOAY B3UMKY.

Bu1COKWii NOBEpPXHEBMIA HATAM BOAM L0O3BONSE iICHYBaHHIO OpraHi3miB Yy i NOBEPXHEBMX LUapax.

Bozja BUKOPMCTOBYETLCA AK mrepeno OkcureHy i TigporeHy, AKi BUAINAKOTLCA Mif yac CBITMI0BOI (hasu
(hoTOCUHTE3Y.

Bopa 6epe akTMBHY y4yacTb Y pPerynsuii OCMOTUYHOIO TUCKY B K/iTUHAX. MPOHUKHEHHS MOMIEKY/T PO3YMH-
HMKa Yepe3 HaniBNPOHUKHY MeMOpaHy B PO3YMH PEYOBMHM, HA3MBAKTb «OCMOCOM», @ TUCK, 3 AKUM PO3YUH-
HUK (BOAa) NPOHMKAE yepe3 MembpaHy, — OCMOTUYHUM.

OCMOTUYHWIA TUCK PIgUH OpraHiaMy N0AMHM | BiNbLIOCTI ccaBLiB AOPiBHIOE TUCKOBI 0,85%-r0 po34mHy
X/opuay Hatpito. PO3YMHU 3 TAKUM OCMOTUYHMM TUCKOM Ha3MBatOTh i30TOHIYHMMM, Giflbll KOHLEHTPOBaHI —
riNepToOHIYHUMM, a MEeHLI KOHLEHTPOBaHi — MNOTOHIYHUMU. FBUMLLE OCMOCY NIEXXUTb B OCHOBI HaMNpY>XeHHA
CTIHOK POC/IMHHUX KNITUH — Typropy. CTOCOBHO BOAW BCi PEYOBMHM NOAINAOTLCA HA rigpodinbHi (BOA0PO3-
YMHHI) — 6arato MiHepasbHUX COMel, KUCNOTK, Nyri, 6inku, AesKi BiTaMiHW, YCi MOHOCaxapuau i rigpodo6bHi
(BOAOHEPO3UUHHI) XMpK, nonicaxapuaun, Aeski coni, BiTamiHW TOLLO.

OPI'AHIYHI CMNONYKN B OPIAHISMAX

[o cknagy opraHiyHUX CNOAYK BXOAATb HOTUPW XiMIYHI eleMeHTN, AKi Ha3nMBatOTb OpraHoreHHuMu: Tig-
poreH, OkcureH, HitporeH, Kap6oH. ATom Kap6oHy 3yMOBMOE XiMiYHI BNaCTMBOCTI OpPraHi3miB i 3maTHWUIA
YTBOPIOBATM MiL|Hi KOBaNEeHTHI 3B’A3KM i 3B’A3yBaTUCS 3 aTOMamu [Migporeny, HitporeHy, OKcureny.

Lo cknagy KniTUHW BXOAATb OpraHiuHi CNoAyKWu: BYINeBOAW, GINKW, XMUPWU, HYKNEIHOBI KNCNOTU. BOHM
NepeBaXXHO MatOTb BEIMKY MOJMIEKYNAPHY Macy, TOMY iX Ha3uBatOTb Makpomonekynamu. BUCOKOMONEKynspHi
OpraHiyHi Cnonyku, MOMEKYIN SIKMX CKMaJarTbhCA 3 BEMKOI KifIbKOCTI OAHAKOBMX ab0 Pi3HMX 3a 6yA0BOHO
NaHoK, L0 NOBTOPHOKOTLCA, HA3MBaKOTb Giononimepamu. MPOCTi MONEKYNK, i3 3A/IMLLIKIB SIKMX CKNaaatThes 6io-
noniMmepu, HasnBaroTb MoHoniMepami (aMiHOKUCNOTU, HYKNeoTUAKM, MOHocaxapuan). biononimepn ctaHoOBNATb
6/113bk0 90% Cyx0i Macu KMiTUHW. Y TBapUH KiNbKIiCHO NepeBaXkatoTb GiNKK, y pOCANH — Mnoficaxapuamn.



BbynoBa, BnactmBocTi Ta yHKUIT GifIKiB

Binku cKnagaotb 50—80% cyxoi Macu KnitTuHU. MosnekynsapHa mMaca 6inkiB KO/IMBAETLCA Bif AeCATKIB
TUCAY [0 6araTboX MifbAOHIB OANHWLLb.

Binkn —ue 6iononimepyn, MOHOMepPaMM AKUX € aMiHOKUCIOTK. YCi iKW XXMBUX OpraHiamis nobyoBaHi
3 20 amiHOKMCNOT. He3Baxkaloun Ha e, Pi3HOMAHITHICTb BifIKOBMX MONEKYN BennyesHa. BOHW po3pi3HAOTLCA
3a BE/IMYMHOKO, CTPYKTYPOIO i PYHKLISMM, AKi BU3HAYAKOTLCA CKaA0M, KiflbKiCTHO, MOPAAKOM pO3TallyBaHHA
amiHOKMCOT.

Kpim npocTux 6inkiB (anbbyMiHu, rnobyniHn, riCTOHW), € i1 cknagHi, WO SBNATL COO0K CNONYKM 6inkiB
3 Byrnesofamu (rnikonpoTeigu), Xupamu (ninonpoTeign) i HyKNeTHOBUMK KMUcnoTaMu (HyKneonpoTteigamm)

KoxHa amiHOKMCNOTa CKNafjaeTbCs 3 BYr/NIEBOAHEBOrO pafuKana, 3’€4HaHoro 3 KapboKCUIbHOK rpyroto,
AKa Mae kucnotHi BnactusocTi (-COOH), i amiHorpynoto — (—NH2, wWo BUABNSAE OCHOBHI BIACTMBOCTI.
AMIHOKMCNOTK Bifpi3HAOTHCA OfHA Bif, IHLIOT TiNbKW pagukanamu.

NH%- CIH- COOH
R

3arasbHa hopmMyna aMiHOKMCIOTY

POCMIMHU CUHTE3YIOTb BCi aMiHOKMCNOTK, HeobXigHI Ans nobynoBum GiNkis, 3 NePBUHHUX NPOLYKTIB (PO-
TOCUHTE3Yy. TBapuHU i NIOANHA He 3[aTHI CUMHTEe3yBaTW TakKi aMiHOKMCNOTKW: BasliH, i30MiLWH, MILWH, Ni3UH,
NUTIOHIH, TPeOoHiH, TpunTodaH i eHinanaHiH. Lii aMiHOKMCIOTN Ha3MBAOTL He3aMiHHUMU.

AMIHOKMCNOTN — Lie aM(OTepPHI CMOMYKM, WO BUABMAAKTL OAHOYACHO BMACTWMBOCTI i KMCNOT, i OCHOB.
Take aBuLLe 00YMOB/IHOE MOX/MBICTb CMOTYYEHHS KACNOT Y AOBIi NIaHLIOXKW. [Mpu LbOMY BCTAHOB/IHOKOTHCH
MILHI KOBaneHTHi (MenTuAHi) 3B’A3KM MiX KapObOHOM KWUCMIOTHOT i a30TOM OCHOBHOT rpyn (—€O—NH—} 3
BUAINEHHAM MOnekyn Bogu. Cnonyku, AKi CKNagatoTbCA 3 ABOX aMiHOKMCNOTHUX 3a/IULLKIB, Ha3WBaKTh au-
nenTugamu, i3 TPbOX — TpunenTugamy, i3 6araTb0X — nonineTugamu.

Binky Xu1BUX OpraHiamis CKNafarTbCs i3 COTEHb i TUCAY aMIHOKUCNOT, TOOTO ABNAKOTL COOG0K MaKpo-
MOneKynun. Pi3Hi BNacTMBOCTI i (hyHKLUIT 6iNKOBUX MONEKYN BU3HAYAKOTLCSA MOCNILOBHICTIO CNONYYeHb aMiHO-
KMCNoT, Wo 3akogosaHa B AHK. Lito nocnifoBHICTb HAa3UBAKOTL MEPBUHHOK CTPYKTYPOK MOnekynu 6inka, Bij,
AKOT 3a/1eXKaTb HaCTYrMHI PiBHI NPOCTOPOBOT OpraHisailii i 6i0/10riYHI BNaCTMBOCTI 6i/KiB. MepBMHHA CTPYKTYpa
6iNKOBOT MOMEKYNIM 00YMOB/IEHa KOBA/IEHTHUMM NENTUAHUMMW 3B’A3KaMMU.

nepBYHHA CTPYKTypa BTOPMHHA CTPYKTypa TPETUHHA CTPYKTypa YeTBEPTMHHA CTPYKTypa
MpocTopoBi MoAeni CTPYKTYPHOT opraHisadii 6inkis

BTopnHHa cTpykTypa 6iNKOBOI MOMIEKYM 3yMOB/eHa i crnipanizauieto 3aBAAKW BCTAHOBMIEHHIO MiX
aTtomMamu CycCifHix BUTKIB cnipani BOAHEBUX 3B’A3KIB, L0 YTBOPOKOTLCA MiXX NH-rpynamu ogHoro BuTka i
CO2rpynamu iHWOro BuTKa. BoHwW cnabLui Bif KOBaeHTHUX, asie, 6aratopa3oBo NOBTOPHOHOYMUCH, YTBOPIOOTh
[OCUTb MiLHY cnonyky. @YHKLIOHYBaHHSA Y BUMNAAI 3aKpyyeHOT crnipani XxapakTepHe ans 6aratbox qiopunap-
HMX BifKiB (KonareH, KepaTtuH, iOpUHOreH, MiO3MH, aKTUH i iH.)

Barato GiNKOBMX MOJIEKYN CTatOTb (PYHKLIOH&/IbHO aKTUBHUMW TifIbKW MICNA YTBOPEHHSA [06YNAPHOT
(TpeTwuHHOI) CTPYKTYpU. BoHa (hopMyeTbCA LLIAXOM 6aratopasoBoro 3roptaHHs cnipaii y TpUBUMIpHe yTBO-
peHHs —rnobyny. JaHa CTpyKTypa NiATPUMYETLCA TiLPOGOOHUMM B3aEMOLISMM, eNeKTPOCTaTUYHMM 3B A3-
KaMmn MK MO3UTUBHO | HEraTMBHO 3apAMKEHUMU pafuKanaMun 3a/IMLLIKIB aMiHOKMUCAOT i cnabKumu gucy/b-
(igHUMK (-S-S-) 3B’A3Kamu. TNoBYyNsapHY CTPYKTYpY Mae GibLicTb GinKiB (anbOymiHKn, rnobyniHu i iH.)

[Nna BUKOHAHHA fesikux (DYHKLUiA noTpibHa yyacTb OifKiB 3 Gislbll BUCOKUM piBHEM OpraHisayii, npw
AKOMY BUHWKae 06’¢fHaHHA [eKifbKOX rnobynsapHuUX 6iNKOBUX MONEKYN Y €ANHY CUCTEMY — 4YeTBEPTUHHY
CTPYKTYpPY (XiMiYHi 3B’A3KN MOXYTb OyTV Pi3HUMWU — rigpogo6Hi, BOAHEBI, iOHHI). Hanpuknag, Monekyna
remornobiHy CKMafaeTbCs 3 HOTMPbOX Pi3HUX rN06YN | reMiHOBOT rpynu, WO MICTUTb IOH (epymy.

BTpaty 6ifIKOBOKO MO/MEKY/1I0k0 CBOEI CTPYKTYPHOI OpraHisalii Ha3uBatoTb AeHaTypauieto.

MprUnHOIO T MOXYTb BYTU Pi3HI XiMIYHI (KMUCNOTK, NIYTW, CIUPTU, CONi BXKKUX METANIB Ta iH.) i (isnyHi
(BMCOKa TemnepaTypa, TUCK, iOHi3ytoue BUNPOMIHIOBHHSA) (hakTopu. Cnovatky pyMHYETbCS AyXe cnabka —
YeTBEPTMHHA, NOTIM — TPETMHHA i BTOPUHHA CTPYKTYpWU. AKLLO Nifg Ai€l0 AeHaTypyloyoro hakropa He 3adi-
NaeTbCA NEPBUHHA CTPYKTYpa, TO NPY MOBEPHEHHI BiIKOBMX MOMIEKY/ Y HOPMasibHi YMOBU CepefoBuLLa TXHSA



CTPYKTYypa MOXKe BiiHOB/IOBATUCS, TOOTO BifOyBaeTbCA peHaTypauis. Lis BnacTuBiCTb 6ifIKOBUX MOJIEKYN LUN-
POKO BMKOPMUCTOBYETHCA B MeAULMHI ANA NPUTOTYBaHHA BaKLUMH i CMPOBATOK Ta B Xap4yoBili MPOMUCNOBOCTI
AN19 OTPUMaHHS XapyoBMX KOHLEHTPATIB.

Binky BUKOHYIOTbL TaKi (YHKLIT: CTPYKTYPHY, KaTafiTUYHY, TPaHCMOPTHY, PYXOBY, 3aXUCHY, CUTHAJbHY,
perynaTopHy, eHepreTuyHy.

AK OygiBenbHUin MaTepian (CTPYKTYpHa PYHKLiS) 6inKM BXOAATb A0 CKnagy BCiX KNITMHHUX MembpaH,
XpOMaTuHy, fgepeLb, pubocoM, (OpMyOTb LUTOCKENET KAITUHWN (MIKPOTPYOOUKM | MIKPOHUTOUKN).

KaTaniTuyny (dpepmMeHTaTUBHY) PYHKLiIIO BUKOHYIOTH GiNKU-(DEPMEHTUN, SIKi Y AECATKU i COTHI TuUCAY
pasiB NPUCKOPIOIOTH Xif 6IOXIMIYHMX peakui (acuminauii i gucuminauii) y KnituHax npy HopMasabHOMY TUC-
Ky i Temnepatypi 61m3bko 37 °C. BOHM TakoX 6epyTb y4acCTb Y PO3LLenIeHHI NOXUBHUX PEYOBUH Y TpaBHii
cuctemi. PepMeHTH MatTh, AK NPaBuIo, YeTBEPTUHHY CTPYKTYpY. bifikoBa YacTvHa (hepMeHTY Ha3UBaETbCH
anocgpepmeHTOM. [l0 CKnagy 6araTtbox HepMeHTIB MOXKYTb BXOAWUTH i HEOINKOBI KOMMOHEHTU —KogakTop (He-
OpraHiyHi cnonykun, Hanpuknag, ioHn MeTanis Zn2+ Mg2+Ta iH.) ab0 KoepMeHT (KOeH3MM), AKLLO0 Le HU3b-
KOMONEKY/ApHa opraHivyHa crnonyka (Hanpuknag, BitamiHW). KoxeH (hepMeHT MOXe KaTafi3yBaTWu TiflbKu
OAHY peakuito, TO6TO fia epmeHTIB CTPOro crneyndivHa. CneundivHicTb hepMeHTIB 00YMOB/IEHA HASABHICTIO
OAHOro abo [eKiNIbKOX aKTWBHMX LEHTPIB, Y AKMUX BifOYBAETLCA TICHWUI KOHTAKT MiXK MONEKy1iaMn (hepMeHTy
i cneymgivHOT pevyoBUHK (cybeTparty).

Cxema fii oepMeHTy

Monekynu 6inbliocTi epMeHTIB y 6arato pasiB NepeBuLLYHOTb 3a BEIMYMHOKO Cy6CTpaT, Ha KU BOHU
[it0Tb. AKTUBHUWIA LEEHTP ()epMEHTY CTaHOBWTb NNLLE HEBEIMKY YaCTUHY MOro MOoseKy/nu, HaivacTiwe Bif
3 0 12 aMiHOKMCNOTHUX 3a/ILLKIB. KOXeH (hepMeHT i€ npu nesHii Temnepatypi i pH cepegosui. Jeski
(bepMeHTM 3aCTOCOBYHOTLCS Y MeAMYHIA NpaKTULi i XapyoBiii MPOMUCNOBOCTI.

TpaHcnopTHa yHKUis BiNIKIB NONATae B NMepeHeCceHHi PeyoBUH, Hanpukiag, KUCHI0 (remMornobiH), Bifb-
HUX XXUPHUX KUCITOT | fesiKnX 6i0/10rYHO aKTUBHWUX PeYOBUH (TOPMOHIB). TPaHCMNOPTHY (PYHKLIiO BUKOHYIOTb
I 6iNKM MembpaH.

PyxoBa (ckopoT/mBa) PYHKLif OifKiB NoNfrae y Tomy, L0 BCi BUAM PyXOBUX peakLiil KNiTWH i opraHiamis
3a6e3neyyroTbea crewianbHUMK 6iIKaMy — aKTUHOM, MiO3MHOM i Ty6y/iHOM. BOHM MICTATLCA Y BCIX M A3ax,
BiliKax, [KryTuKax, MikpoginameHTax. IXHi HUTKM 30aTHi CKOpoUyBaTMCA 3 BUKOPUCTAHHAM eHeprii AT®.

3axncHa hyHKLis 6iNKiB NOB’A3aHa 3 BUPO6/IEHHAM NeKoLUTamMy 0CO6/MBUX BINKOBMX PEYOBUH — iMY-
HOrN00YNiHIB (aHTUTIN) Y BIANOBIAb HA NMPOHUKHEHHA B OpraHi3M reHeTMYHO Yy>KopigHUX 6inkiB abo Mikpo-
OpraHismiB. AHTUTIfIA 3B’A3YI0Tb, HENTPaNi3yloTh i PYVHYIOTb He BMACTMBI OpraHiamy cronyku. Mpuknagom
3aXMUCHOT PYHKLIT BIfIKIB TAKOE MOXe 6yTN NepeTBOpeHHs (ibpuHOreHy y ibpuH nig yac 3ropTaHHA KPOoBi.

CurHanbHa (peuenTopHa) yHKLiA 34IACHIOETLCA OiNKaMmn 3aBAAKN 3[4aTHOCTI IXHIX MOMIEKYN 3MiHIOBaTK
CBOIO CTPYKTYPY Nif BNJMBOM 6aratbOxX XiMiYHUX i (Di3MUHUX haKTOpiB, YHACNIAOK YOro KnituHa abo opra-
Hi3M cnpuiimMatoTh Ui 3MiHW. Hanpuknag, y nanmykax CiTKiBKM OKa MICTUTLCA NMirMeHT POAONCUH, A0 CKNagy
AKOro BXOAUTb BiNOK OKCUH.

PerynsiTopHa (yHKLisS 34iICHIOETLCA rOPMOHaMU, WO MatoTb OIfIKOBY Mpupogy (Hanpuknag, iHCYNiH,
AKTT, rnokaroH).

EHepreTuyHa yHKuUis 6iNKiB nonarae y ixHin 30aTHOCTI 6yTW [Kepenom eHeprii B KNiTWHI. Mpy NoBHOMY
poswensieHHi 11 6inka Bugingersca 17,6 KK eHeprii.

BynoBa, BfiacTUBOCTI Ta (PYyHKUiT Byrnesogis

Byrnesoay — 060B’A3KOBWI KOMMOHEHT IK TBAPUHHUX TaK, | POCIMHHUX KNITUH. Y POCIIMHHUX KNIiTW-
Hax ixHiin BMicT gocsarae 90% cyxoi macu (y 6ynbbax kaptonni), a'y TBapuH — 5% (y KniTUHax neviHkum). Jo
CKMagy MosneKyn Byrnesofis BXoAaTe Kap6oH, lMigporeH i OKcureH, npuyomy KinbKicTb atomis MigporeHy B
6iNbLUOCTI BUNALKIB YABiYi NepeBuULLYE KinbKiCTb aToMiB OKCUreHy, TOBTO Take X caMme, K i y Bofi. Ane ic-
HYHOTb BYTI/IEBOAN, B AKMX CNIiBBiJHOLIEHHS BKa3aHUX Y OPMYNi XiMiYHUX eneMeHTiB iHWwe. [10 TOro X feski
3 UMx cnonyk mictate atomu HitporeHy, ®octopy abo Cynbhypy.

Yci ByrneBoau nofinat0Tb Ha TPU OCHOBHI K/acu: MOHOCaxapuau, onirocaxapuan, nonicaxapuim.

MoHocaxapuau, abo NpocTi LyKpy 3a/1IeXKHO Bif, KifIbKOCTI aTOMiB KapboHy NoginsoTh Ha Tpiosun (3 aTo-
Mu), TeTposun, (4), neHTo3u (5), rekcosm (6), rentosm (7) i T.0. MNeHTO3mn (pnbOo3a i Ae30KCMpnb03a) BXOAATh
[0 CKnagy HyKneiHoBux kucnoT i AT®. ekco3u (rnoko3a, (PPyKTo3a, ranakrosa) MOCTINHO MICTATbCA B
KNiTUHAX MNOAIB POC/AVH, HaZaumM TM COMOLKOro cmaky. [TNHKo3a MiCTUTLCA B KPOBI | € DKEpenom eHeprii
N8 KNITUH | TKAHUH TBapuH.



Onixocaxapuan — CrofyKu, B SKMX KiflbKa 3a/IMLLKIB MOJIEKY/T MOHOCaxapugis 3’e4HaHi MiXX COB0K0 KOBa-
NeHTHUMU 3B’A3KaMun. Cepef HUX HaMOLIMPEHILLi aucaxapuay. Aucaxapuan 06’e4HYOTb B OfHIV MOnieKy i aBa
MOHOcCaxapuamn. Xapyosuii LyKop (caxaposa) CKIafaeTbCa 3 MOJEKY [/IOKO3U | (PYKTO3M, MONOYHUIA LyKOp
(nakTo3a) BK/IKOYAE I/OKO3Y i ranakTosy, a CoNoL0BUI LyKOp (ManbTo3a) — IMLLIE 3a/IULLKM TIHOKO3W TOLLO.

Yci MOHO- | gucaxapugmn fobpe po3vuHHI Y BOAI | MalOTb COMTOAKMIA CMaK.

Monekynu nonicaxapuiis YTBOPIOOTLCA B pe3ynbTati NofikoHAeHcauil MoHocaxapuais. MoHoMepoM no-
nicaxapuiis — KpoOXMasito, rNikoreHy, Lentono3n (KNiTKOBMHK) i XiTUHY € T/IH0KO03a.

Monicaxapuan mMalixXe HEPO3UYMHHI Y BOAI | He MalOTb CONOAKOro cMaky. OCHOBHI nofiicaxapuan — Kpo-
XManb (Y POCIMHHUX KNiTUHAX) i rnikoreH (Y KNiITUHaX TBapuH) BiAKNaAa0TLCA Y BUMNALI BK/IOYEHD | € 3anac-
HVMMW eHepreTUYHVMUN PeYoBUHAMM.

Byrnesoan yTBOPIOKOTLCA B 3€/IEHWUX POC/IMHAX Y MpoLeci (hOTOCUHTE3Y i MOXYTb BUKOPUCTOBYBATUCS B
nofjanbliomy ans 6i0CUHTE3y aMiHOKMCNOT, XXUPHMUX KUCMOT Ta IHLWMX CMOMyK.

Byrnesoan BMKOHYIOTb TPU OCHOBHI (PYHKUIT: GyaiBenbHy (CTPYKTYPHY), eHepreTuuHy i 3anacatouy. Lle-
Nt0/103a YTBOPKOE CTIHKM POC/IMHHUX KNITWUH, CKNafHWIA nonicaxapup — XiTUH — CTiHKW KNITUH rpubiB i
30BHILLHIM CKeneT YieHUCTOHOrMX. Byrnesogu y crnonykax 3 6inkamu (rnikonpoTeiHn) BXOAATb 4O CKNagy
KICTOK, XPSLLIB, CyXOXWU/b i 3B’A30K.

Kpim TOro, ByrnesoAm BUKOHYHOTb PO/ib OCHOBHOIO [yKepesia eHeprii B KNITUHI: NP OKUCHEHHI 1T Byr-
NeBOAIB BUBINbHAETLCA 17,6 KX eHepril. KpoxMasb Y POCIMHHUX KAITUHAX, a MNiKOreH y mM’asax i KniTuHax
neyviHKW BiLKNALAKOTLCA K 3aNacHi NOXXMBHI PEYOBUHMN.

BynoBa, BnactuBoOCTI Ta oyHKLUIT ninifgis

Ninian € 060B’A3KOBUMW KOMMOHEHTaMMW BCiX KNITWH. LLi cnonykn Hepo3unHHi y Bogi (rigpoto6bHi), ane
[06pe pO3YMHHI B HENONAPHUX OpraHiYHNX po3unHHMKaXxX (edipi, 6eH3uHI, 6eH30ni, xnopodopmi Ta iH.)

Ninign MoxXyTb YTBOPIOBATY CKNafHI KOMMAeKcu 3 6inkamu (ninonpoteigun), Byrnesogamu (raikoninigu),
3anuwkammn ochopHoi KucnoTtu (choconinign) Ta iH. HannowwmpeHilwmmMmn cepeg Ninigis € >kupy, WO SAB-
NA0Tb COO0K CKNafHi egipn BUCOKOMOJEKYIAPHUX XXUPHUX KUCNOT i TPMATOMHOIO CNUPTy — MiLEpUHY.
BMicCT XupiB y KNITUHI KONMBAETLCA Big 5 40 15% macu Cyxol peqoBMHM, a B KNITMHAX MifLWKiIPHOT XXMPOBOT
KNITKOBUHN — 10 90%. FAKLLO0 B XUPHUX KWCOTax € noAgiHi 38’a3ku (C = C), To Taki KUCNOTH i ninigw,
L0 B HUX MICTATLCH, Ha3VBaKOTb HeHacuueHmu. XXUPHI KMCNOTW, NiNiAn,y MONeKynax SKMxX Hemae nomBinHMX
3B’A3KiB, Ha31BalOTb Hacu4eHNMKM. HeHacnyeHMMU XMPHUMM KMCIOTaMK € Of1eTHOBa, NTiHOMEeBa i /IHOMIEHOBA,
HacM4YeHUMU —nasibMIiTUHOBA, CTeapuHOBA, apaxiHoBa.

YKnpu 3 KOPOTKMMU HEHACUYEHVMMU NAHLOraMmn XUPHUX KUCNOT NNaBNATLCA NMPU HU3bKIN TemnepaTypi,
a Npu KiMHaTHIN TemnepaTypi MatoTb PiAKy KOHCUCTeHUito (0niT). XKupun 3 JOBMUMU HACUUYEHUMMW XXUPHUMU
KMcnoTaMu Npy KiMHaTHI Temnepartypi € TBEPAUMU pPEeHOBUHAMM.

Baxknuea ponb B opraHisayii 6ionorivHMX MeM6paH HaiexuTb gocdoninigam, y MoneKynax gkux o of-
HI€T 3 TPbOX TiAPOKCOrpyn riLepuHy NPUELHYETLCA POCHOPHA KMUCOTA.

[o ninigis Hanexartb BOCKM — CKMafHi egipy OLHOATOMHUX BUCOKOMOJIEKYIAPHUX CMMPTIB i BULLKX
KapOOHOBMX KMCNOT, WO BXOAATb A0 CKMady NinifHUX pakuii HepBOBOi TKaHWUHK, CenesiHku, NiMpaTnyHuX
BY3/iB i Y)XOBYHUX MPOTOK. Bax/nMBY posib Y XXMBUX OpraHiamax BifirpatoTb cTepoign, NobyaoBaHi Ha OCHOBI
CNUPTY XonecTtepony. o Wiel rpynu ninigis Hanexartb XXOBYHI KWUCMOTK, CTaTeBi rOPMOHK, BiTaMiH [, Ta iH.
[o crepoigis nofibHi TepneHn, NpeAcTaBHUKAMM AKUX € ribepeniHu (POCTOBI PEYOBMHMW POC/NH), KapOTUHOIAN
(choTocuHTE3YHOUI MirMeHTN), MeHTON | Kamdpopa (edipHi oniT pocnuH).

@YHKUITXMPIB: cTpyKTypHa (ByAiBe/bHa), perynaTopHa, eHepreTuYHa, J>Kepeno Boay, 3anacaroua i 3axvcHa.

BimonekynapHuid wap ninigis (nepesaxHo octhoninign) yTBOPHOE OCHOBY BCiX 6i0/10riYHMX MeMbpaH
KMiTWH. JTinign BXo4ATb [0 CKaLy 060/10HOK HEPBOBMX BOJIOKOH. MOXiLAHUMM [0 XONECTEPUHY € HOMOBIUNIA
(TeCTOCTEPOH) 1 XKIHOUYMIA (MPOrecTepoH) CTaTeBi FOPMOHN i1 anbAoCTEPOH (FTOPMOH KOPY HafHMWPHUKIB), Bi-
TamiH [} i X)KOBYHI KMCNOTW.

XKunpn — mpkepeno eHeprii: Npu NOBHOMY PO3LLENIEHHT 11 Xupy BUBINbHAETLCA 38,9 KK eHeprii. BoHu
TaKOX € [HKepesioM Boau: npu okncHeHHi 100 rxupy BMAINAETLCA Npnbm3Ho 110 r Bogn. XXupwu € 3anacHUM
[PKepenom eHeprii, HarpoMazXyrumnch y XXMPOBI TKaHWHI TBAPWH i B Nojax Ta HaCiHHI poc/MH. BoHM 3a-
XVLLAKTb OPraHu Bif, MeXaHiYHUX YLWKOMKeHb (Hanpuknag, HUPKU OTOYEHI M AKUM >XUPOBUM «(yTIAPOM»).
Harpomamkytoumcb y NigLWKIpHIA XUPOBIA KNITKOBUHI AeAKUX TBAPUH (KUTW, THOMEHI), XXUPU BUKOHYHOTb
TennoizonaAuinHy qyHkuito.

BypoBa, B1acTUBOCTI | PYHKUiIT HYK/TEIHOBUX KUC/OT

HyKNEIHOBI kncnotv MatOTb MepLloYeprose 6i0N0riyHe 3Ha4YeHHS | ABAIOTL CO60I0 CKaAHI BUCOKOMO/e-
KynsipHi 6iornonimepun, MOHOMepamMmn SKNX € HyKneoTuan. Bneplue BoHU 6ynun BUsABNeHI B 1868 p. wwBeliuap-
CbKUM flikapem ®. Miwepom y fapax enkoumTis, 3BigKM i IXHA Ha3Ba (Bi4 naT. nucleus —s4po).

ICHY€ fjBa TUNW HYKNETHOBUX KMCNOT: Ae30KcupnboHykneiHoBa kucnota (4HK) i puboHykneiHosa (PHK).

[ H K BXOQWTb B OCHOBHOMY [J0 CK/afly XpPOMaTUHY fpa, X04a HeBeNMKa 1 KifibKiCTb MICTUTLCA 1 Y AeAKunX
opraHenax (MiToxoHapii, nnactuaun). PHK micTuteea B agepusax, pubocomax, kapionaasmi i LUTonaasmi KnimTuHu.



CrpykTypa monekynu AHK 6yna Bnepiie poswmndposaHa . YotcoHoM i ®. Kpikom y 1953 p. BoHa
ABNSE COO0I0 ABa MOMIHYKNEOTUAHI NaHUor1, 3’eiHaHi oAuH 3 ofHUM. MoHomepamun AHK € Hykneotuau, fo
CKflafly IKUX BXOAATb MNEHTO3HMI LlyKOp —[Ae30KCMpr603a, 3a/MWOoK (PocdaTHOT KUCIOTK 1 0fHa 3 YOTUPLOX
HITpaTHUX OCHOB. HyKneoTWAmn Bifpi3HAIOTLCA OAMH Bif OOHOrO TifIbKM HITpaTHMMK ocHoBamu. [lo cknagy
Hykneotugis JHK BX0gATb Taki HITPaTHIi OCHOBW: afeHiH i ryaHiH (MypyHOBI KUCMOTW), UMTO3WH | TuUMiH (Mi-
PVUMiAUHOBI OCHOBY). HyKneoTuam 3’eAHYIOTLCA B IAHLIOT LUSXOM YTBOPEHHS KoBaneH THUX dhocthoamnediipHinx
3B’A3KIB MiXK [€30KCHPMO0300 O4HOr0 i 3aNUWKOM (hocthaTHOI KUCNOTU HaCTYMHOro Hykneotnga. O6uasa
NaHUKOMN 3’€[HYIOTHCA B OAHY MOJIEKY/Y BOAHMMM 3B’A3KAMM, SKi BUHWUKAKOTb MK HITPaTHMMM OCHOBamMu
Pi3HMX NaHUHOriB, MPUYOMY BHACMIAOK NEBHOT NPOCTOPOBOT KOHGirypauii Mid ageHiHOM i TUMIHOM BCTaHOB-
NIIOKOTLCA [Ba 3B’A3KKU, & MK NyaHiHOM i UMTO3UHOM —TpMU.

Cxema 6ynosu monekynm AHK:

® — 3anUWOK HOCHOPHOT KUCNOTH;

[ — ne3okcmpun603a;

A T, U, T —BignoBigHO ageHiH, ryaHiH,
LUTO3MH, TUMIH (HiTpaTHi OCHOBW)

NaHytorn B monekyni AHK aHTMnapanenbHi, TOGTO CNpPAMOBaHi B NPOTWUEXHI CTOPOHM Tak, Wwo 3'-Ki-
Hellb OJJHOrO NaHLtora po3TalloBYETLCA HABNPOTW 5'-KiHUA nepluoro. MoAaBinHMIA naHutor monekynn AHK
3aKpy4eHuWin BNpaBo Yy BUMNsAI cnipaii HaBKONO OfHi€l Oci.

BuTKK cnipani yTpUMyoTbCA 3aBASAKW BOLHEBUM 3B’A3KaM i rigpothobHMM B3ae-
MOAIAM. ¥Y340BX cnipani MOeKyn CycigHi HyKNeoTUAN PO3TalloBYIOTLCSA Ha BifAcCTa-
Hi 0,34 HM oauH Big ofgHoro. MoBHMIA 06epT cnipani BkAYae 10 nap HyKIeoTUAIB,
A0BXWHA oro 3,4 HM.

B 1951 p. E. Yapradd BcTaHoBMB, WO B 6yab-AKi Monekyni AHK KinbkicTb
afieHiHY [LOPIBHIOE KifIbKOCTI TUMIHY, @ KiflbKiCTb TyaHiHy — KiflbKOCTi LWTO3UHY,
Cyma MypUHOBMX OCHOB AOPIBHIOE Cymi nipumignHosux: A+ I = T + L (npasu-
no Yaprada). B nogansiomy 6yno BCTaHOB/EHO, IO HYK/IEOTUAN LBOX NaHLIOrIB
yTBOpIOKOTL Napn: A—F, —Ll.

CTopora BifnoBifHICTb HYKMEOTUAIB OAUH OAHOMY B napHUX naHutorax AHK
Ha3MBa€ETLCS KOMMNEMEHTAPHICTIO (B3aEMOJOMNOBHIOBAHICTIO). LiA BnacTmBicTb ne-
XWTb B OCHOBI pennikayii (camonofsoeHHs) monekynn AHK, T06TO yTBOPEHHS HOBOT
MOJIEKY/IN HA OCHOBI BWXiAHOI.

Pennikauia BigoyBaeTbCa TakMM 4mHOM. [lig fieto creyianbHOro gepmMeHTa
(AHK-nonimepasn) BifbyBaeTbCA PO3KpPydyBaHHA cnipani AHK i po3pus BoLHEBUX
3B’A3KIB MiX HYK/IeoTuamMu ABOX NaHUoris. [0 3B’A3KiB, L0 3BINbHUANCSA, 3@ NPUH-
LUNOM KOMMJIEMEHTAPHOCTI NPUELHYIOTLCA BigNoBigHI Hykneotnan AHK (A,
—L1). OTxe, NOPALOK HYKNeOTUAIB Y «cTapoMy» faHutosi AHK Bu3Havae nopsnok
HYKE0TULIB Y «HOBOMY», TOOTO «cTapuii» naHutor AHK € matpuueto gns cuUHTesy
HOBOro. Taki peakuii Ha3MBAKOTb peakyiiMn MaTPUYHOIO CMHTe3y. BOHU XapakTepHi
TifIbKW 4151 XXKMBUX OpraHi3mis.

OcCKifnbKn KomnaeMeHTapHi naHutorn B monekyni OAHK cnpsMoBaHi B MPOTUNEXHI CTOPOHU, a thep-
mMeHT AHK-nonimepasa mMoxe pyxatucsa y3gosxk naHutora AHK Tinbkn B Hanpsamky 3'A5', TO CMHTe3 HOBMX
NaHUOriB BifOYBacTbCA aHTUMapaienbHO (MPUHLMN aHTUMNapanenbHOCTI), NPUYOMY MepLUWii, nigupyrouuii,
JOYIpHIA naHUtr CMHTe3yeTbCcAa 6e3nepepBHO B Mipy po3KpyyyBaHHA monekynn OHK, a gpyruii, sigcTato-
4nii — OKPEMUMY (hparmMeHTaMm, fKi MOTIM 3LUMBAKOTLCA 3a JOMOMOroK (hepMeHTa nirasu. Micna pennikauii
KoXHa monekyna AHK MiCTUTb 0AMH MaTePUHCLKWIA NaHLIOT | CUHTE30BaHWUIA «JOYipHIv». Takuil npuHLymMn
CUHTe3y Ha3MBAETbCS HaniBKOHCEPBATMUBHUM.

Monekynn OHK MoxyTb micTty Big 200 go 2 m108nap Hykneotugis. BenvyesHa pisHOMaHITHICTb MO-
nekyn AHK pocsaraetbcs iXHIMU po3mipamMu, CKNafoMm i Pi3HOK MOCNILOBHICTIO HYK/IEOTULIB.

Ponb AHK y KniTUHI nonsrae y 36epexxeHHi, BIATBOPEHHI | nepegadi reHeTUYHOI iHgopmauiil. 3aBasku
MaTPUYHOMY CUHTe3y CrnajkoBa iHpopMaLis JOYipHIX KMITUH TOYHO BiAMOBIAaE MaTePUHCHKIN.

pHK, 9K | JHK, — ue nonimep, WO CKNafaeTbCA 3 MOHOMEPIB-HYKNeoTnais. CTPYKTypa HYyK/IeoTUAiB
PHK nogi6bHa fo cTpykTtypu Hykneotugis AHK, ane € neBHi BiAMIHHOCTI: 3amiCTb [e30KCMpM603n fO CKiagy
Hykneotnaie PHK BxoauTb MEHTO3HMIA LyKOp — pn603a, a 3aMiCTb HITPaTHOI OCHOBWM TUMIHY — ypauun.
IHWI TpW HITPaTHI OCHOBY TakKi X cami: afjeHiH, ryaHiH, UMTO3uUH. Y nopisHAHHI 3 AHK po cknagy PHK
BXOAUTb MeHLUe HYK/eoTUAIB, i OTXe, TI MO/IEKyNsapHa Maca MeHLa.

Bigomi ggo- i ogHonaHutoroei PHK. [AsonaHutoroBi PHK npuTamaHHi gesikum Bipycam i BUKOHYHOTb
ponb 36epiraya i nepefasaya CNafKoBOI iH(opMaLii. Y KNiTUHAX iHLWMX OpraHi3MiB 3yCTpivaroTbCs OLHOMNAH-
utorosi PHK, fki € konigmu BignosigHux ginaHok AHK.

JHK

Cxema monekym AHK



Y KniTuHax icHytoTb Tpu Tunn PHK: iHpopmauiiHa (MaTtpruyHa), TpaHCnopTHa i pubocomasibHa.

IHdhopmavyiiiva PHK (i-PHK) cknagaetbea 3 300—30000 HYKeoTUAiB i CTaHOBUTL NpubAN3HO 5% yciel
PHK, wo mictuTtbca B KNiTMHI. BoHa € Konieto nesHoT ginaHku AHK (reHa). Monekynu i-PHK BUKOHYOTb
PO/Nb MEePEHOCHNKIB reHeTUYHOI iHpopmauii Big AHK go micus cuHTesy 6inka i 6epyTb 6e3nocepeHto yvacTb
Y CKNagaHHi Moro Moneky .

TpancnopTHa PHK (T-PHK) ctaHoBUTbL 61m3bko 10% yciel PHK kniTuHK i cknagaetsea 3 75—85 HyKne-
OTWAIB.

Monekynu T-PHK 6epyTb 6e3rnocepefHto yyacTb Y 6iocuHTe3i GifIKiB — TpaHCNOPTYtOTb aMiHOKUCNOTH
3 ymMrtonnasmm 4o pubocom.

OcHoBHYy YacTuHy PHK uutonnasmm (6nm3bko 85%) cTaHoBUTL pubocomansHa PHK (p-PHK). BoHa
BXOAWTb A0 cknagy pubocoMm. Monekynu p-PHK cknagatotbcs 3 35 TUC. HykneoTugis. Beaxarots, wo p-PHK
3abesneyye neBHi NPOCTOPOBI B3aEMOPO3MiLLeHHs i-PHK i T-PHK.

XimiyHa 6ypoBa AT®. Ponb AT® B eHepreTM4HOMY OOMIHI KTITUHAU

ApneHosuHTpudoctopHa kucnota (AT®, ageHo3nHTpudochat) € 060B’A3KOBUM KOMMOHEHTOM Oy Ab-SKOi
YKUBOT KNITUHN. AT® —MOHOHYKNeoTUa, KU CKNaaaeTbCs 3 HITPATHOT OCHOBW afieHiHY, MEHTO3HOT0 MOHO-
caxapuay pn60o3m i1 TpboX 3a/MLLKIB hocthaTHOT KUCNOTK, SIKI 3’€AHaHI OfMH 3 OJHMM BMCOKOEHEPTETUHHUMMN
(mMakpoepriyHimu) 3B’A3KaMu. Y npoueci rigponisy (npuegHaHHs Boau) Big AT® BiALLENNOETLCA PocdaTHa
rpyna i AT® nepetBoptoeTbecsd Ha AAP (ageHo3mnHandochar), a Npyu HaCTYNHOMY BifLLENeHHI (ochaTHOT
rpynn —Ha AM® (ageHo3nHMoHodochar). BigwenneHHs oaHIeET MoneKynu ocgaTHOoT rpynun cyrnpoBoOaKY-
ETbCA BUAINEHHAM 6/1M3bK0 40 KX eHepril).

bynosa AT® Ta MexaHi3m nepeTBOpeHHa AT® y Al BNCOKOEHEPre TUYHMIA 3B H30K)

3BOPOTHWIA npouec nepetBopeHHss AM® Ha ALP | AAP Ha ATP (hocopunioBaHHA) BifOYyBaeTLCA
NnepeBaXXHoO B MITOXOHAPIAX LWAAXOM NPUELHAHHA 3a/ULWKY POochaTHOT KUCMOTU 3 BUAINEHHAM BOAM i NO-
rMMHaHHA 6inbwoi (6inbw HiXK 40 KK HA KOXXHOMY eTani) KifIbKOCTi eHeprii. Bcboro y BoX MakpoepriyHmx
3B’A3KaX aKyMy/oTbCA 84 KK eHepril.

Omke, Mig yac posLwensieHHsa monekynn AT® BUAINAETLCA BeMKaA KiflbKICTb eHeprii. BoHa BUKOPUCTOBY-
€TbCA AN CUHTE3Y HEOOXiAHMX OpraHi3My CronyK Ha NiATPUMaHHA NeBHOT TEMMNepaTypu Tina, 3abe3neyeHHs
Pi3HMX MPOLECIB XXUTTEARIANBHOCTI.

AT® Bigirpae rosioBHy posb B eHePreTyHoMy 0OMiHi opraHismy.

BionoriyHo akTMBHI peyYoBUHNA

BionorivyHo aKTVBHI PEYOBMHM — OPraHivyHi CroyKn Pi3HOT XIMIYHOT MPUPOAM, 34aTHI BNIMBATU Ha 0OMIH
PEYOBUH | MepPeTBOPEHHSA eHepril B XUBUX iCTOTax. [J0 HUX Hanexarb BiTaMiHW, TOPMOHU, (epMeHTH, ¢iTo-
rOPMOHU, HEMPOropMOHU, (ITOHUMAW, aNnKanoigu TOLLO.

BiTamiH/ — 6i0N10rIYHO aKTVBHI PEYOBUHU Pi3HOT XIMIYHOT MPUPOAM, HEOOXIAHI A/1F 3a6e3neyeHHs npo-
LLECIB XUTTELIANBHOCTI BCIX XWUBUX OpraHiamis. BiTamiHn 6epyTb y4acTb B 0OMiHI PeHOBUH i NepeTBOPEHHI
eHeprii 34e6inbworo y cknagi epmeHTis. [o6osa notpeba NOLMHM Y BiTaMiHax CTaHOBUTbL Mifirpamu, a
iHOAI 1 Mikporpamu.

HwuHi Bigomo 61m3bkKo 50 pisHMX BiTaMiHiB. BOHM NO-pi3HOMY BM/MBAKOTbL Ha >XWBI OpraHismu, ane €
XWUTTEBO HEOOXIAHVMMN KOMMOHEHTaMW 36a1aHCOBAHOMO XapyyBaHHA MIOAUH | XXUBNEHHSA TBapyH.

OCHOBHe [pKepesio BiTaMiHiB —MPOAYKTN XapuyBaHHA NepeBaXKHO POC/IMHHOTO MOXOMKeHHsA. Ane € BiTa-
MiHW, AKI MICTATBCA Y MPOAYKTax TBAPMHHOIO MOXo4XeHHs (BiTaMiHu A i []). [ledKi 3 HUX MOXYTb CUHTe3y-
BaTWCA B OPraHi3mi IIOAVNHN | TBAPWH 3i CBOIX MOMepesHWKIB (NMPOBITAMIHIB) Y MEBHMX TKaHNHAX OpraHiamy.
Hanpwknag, sitamiH [l yTBOPHOETLCA Y LUKIPI IIOAMHN Nif BNINBOM YNbTPadioNeToBoro BUNPOMiHIOBaHHS, a
CUMOBIOTUYHI GaKTepii B KULLIEYHUKY NMIOANHN CUHTe3Y0Th BiTaMiHu K, B B12 BitamiHu rpynu B yTBOpIOKOTL
MiKpOOpraHi3aMu, fKi XXuBYTb Y pyoui XyWHUX TBapuH. OfHaK CUHTe30BaHWUX B OpPraHi3Mi II0ANHN BiTaMiHIB
HeAoCTaTHLO A1 3abe3neyeHHs Ioro HOPManbHOT XUTTERIANbHOCTI.

FAKLLO B OpraHi3Mi TpMBa/IMin Yac He BMCTa4ae MEBHUX BiTaMiHiB, TO PO3BMBAETLCA FiMoBiTamiHO3, 3a iX
MOBHOT BifICYTHOCTI — aBiTamiHO3, a 3a HaA/NULLIKY — rinepsiTamiHo3.



3aneXHo Bif, 34aTHOCTI PO3YMHATUCA Y BOAI ab0 XuMpax BiTaMiHW MOAINAIOTb HA BOLOPO3UMHHI (BiTAMiHM
rpynu B, C) i >kupoposuunHi (A, 4, K, E).

"OpMOHM — OpraHiyHi PevoBUHN, 3AaTHI PerynoBaTn NpoLecu 06MiHY PeYoBMH i MEPETBOPEHHS eHeprii.
X BUPOGAAIOTL 3310311 BHYTPILLHLOT CEKPeL,ii TIOAUHN | TBAPUH. ICHYIOTb i HEipOropmMoH, SiKi BUPOGIAIOTHCS
MeBHVMW HEPBOBUMMW KNITMHAMWU (Hanpuknag, agpeHaniH i HopagpeHaniH).

MoTpannsaoun y KpoB, BOHW 6epyTb yyacTb Y perynauii 06MiHy peqoBuH, NiATPUMaHHI TOHYCY HEMOCMY-
roBaHOi MyCKynaTypu Ta CTa/loCTi BHYTPILLHBLOrO CK/agy CepefoBuLLa opraHiamy.

3a XiMIYHOK MPUPOLOK TOPMOHU MOAINAKTL Ha 4 rpynu:

1) noxigHi amiHiB (TMPOKCWH/aapeHaniH)

2) 6inkun abo nentuau (iHCyniH, rNKOKaroH, COMaToTPONiH)

3) cTepoign (ctaTteBi rOpMOHK)

4) XXUPHi KNUCNOTW.

TOPMOHM MaloTb NOBISbHY, afie TpUBay Ait0. XapakTepHUMKU 0COBAMBOCTAMU il TOPMOHIB €:

— BMCOKa 6ionoriyHa akTUBHICTb (Ui CMIONYKKN BNAMBaOTL Ha KNITUHW, TKAHWUHW Y/ OpPraHn y He3HauYHnX

KiNbKOCTAX)

— BWCOKa CreumdivHicTb (BNAMBAOTL /iMLIe Ha NeBHI Npouecy, Lo BigbyBaloTbCA B MEBHUX TKAHUHAX Ui

opraHax)

— AQUCTaHUIAHICTb AiT (NepeHOoCATLCA Ha 3HaYHi BiACTaHI i Ait0Tb Aafeko Bif MicLA CBOr0 CUHTe3Y)

— BiJJHOCHO KOPOTKMIA Yac iCHyBaHHS (fMLLEe [eKifibKa XBUIMH abo roAuH nicig 4Yoro BTpayaloTb CBOHO

aKTUBHICTb)

BionoriyHo aKTMBHUMW pevoBUHAMU, SIKi BUPOGNAKOTLCA B OpraHi3Mi POC/MH i rpubiB, € ITOrOpMOHK
i ankanoiam.

® iToropmorn — PEYOBMHM Pi3HOT XiMIYHOT NpUPOAN, AKi YTBOPKOKOTLCA B MEBHUX KMITUHAX i PerynoTb
npowecy 06MiHy pevoBVH, KOOPAUHYIOTb iHAMBIAYa/IbHUIA PO3BUTOK. BOHM BM/MBaKOTHL Ha MNPOLECU PO3BUTKY
POCAWH: NOAIN i picT KNITUH, AntepeHLiaLito TKaHUH, (POPMYBaHHS OpraHis, PO3BUTOK OPYHbLOK, NPOPOCTaH-
HSA HaciHHA Ta iH. OfHi 3 PITOrOPMOHIB CTUMY/IOKOTH Lii MPOLUECK, a iHLLII, HaBNaku, raibMytoTh.

AJIKaNoigy — opraHiyHi Cnosykyu nepeBaXXHO POC/IMHHOTO MOXOMKEHHS, AKi MalOTb Yy CBOEMY CKnafi
HiTporeH. BifblWicTb iX € OTPYAHUMW AN TBAPUH | NIOANHU, AeAKi 3 HUX MalOTb HAPKOTUYHY Ait0 (HIKOTUH,
mop®iH). Lli cnonyku BusiBneHi y pocnvH poanH MacnboHoBi, JliniiHi, KoHonnsHi, MakoBi. 3HauHy iX Kinb-
KiCTb BUKOPUCTOBYIOTb Y MeAULMHI. Hanpuknag, XiHiH NpUrHidye XXUTTERIANbHICTb ManApinHOro niasmogis
B epUTpOLUTAX IOAMHMN.

AnTuneioTuku — BI0N0NYHO aKTUBHI PEYOBUHU, AKi BUPOGMSIOTLCA MiKpoopraHismamu. BoHW BNMBatOTb
Ha KNITUHWU IHLWKX MIKPOOPraHi3MiB, raibMytoun iX po3BUToK abo BOGMBarOUM ix.

JlloiMHa BMKOPUCTOBYE aHTMOIOTUKM ANS NiKYBaHHSA 3aXBOPIOBaHb, AKi CMPUYMHIOTbL XBOPOOOTBOPHI
GakTepii un rpnbun (NeHiLMNIH, HICTATUH, TeTPaLMKIIIH TOLLO).

® iToHuman — OPraHivyHi CNonyKK, SKi MalTb 6aKTEPULMAHY | NPOTUTPUOKOBY Aito. LIi pevoBuHK Bigirpa-
HOTb BaXK/IMBY POJb Y Perynsauii cknagy noeiTps, NiATPMMaHHI cTabinbHOCTI 6ionorivyHoro cepegosuila. PiToH-
LMan 3ry6Ho AitoTb Ha 30yAHMKIB TYOEpKYbo3y, AN3EHTUPIT, X0nepu, Bipycu rpuny, YepeBHOro TUMY Ta iHLLi.

PITOHUMAN LeSKMUX POC/VH 34aTHI MILCUNIOBATY CEKPETOPHY Ta PYXOBY AIANIbHICTL TPABHOIO KaHany,
MPUCKOPIOIOTb 3ar0l0BaHHA paH, 3HWKYHOTb apTepia/lbHUIA TUCK, perysiiooTb CKOPOYEHHS CEepLEeBOro M’a3a,
LIANBHICTb LEHTPasIbHOT HEPBOBOT CUCTEMMW, 0OMIH PEYOBMH.

TpeHyBasbHiI TecTu

1 BkaxiTb, W0 BM3Ha4dae XiMiyHi BMacTUBOCTI BOAU B OpraHi3mi:
ABeNnKniA BMICT 1T B KNiTWUHI; B mani po3mipu ii monekyn; ABBT
b nonsdpHicTe Monekyn Bogn; I mana BigHOCHA MOJIEKYNSApHA Maca.

2. To3HauTe XiMiyHi 3B'A3KN, AKi NOegHYOTb atoMu ligporeHy i OKCUTeHyY Yy BOAI:

ABO/IHEBI; B KOBaneHTHi; A BBTl
B ioHHI; I nenTngHi.

3. HykneiHOBi KUCMIOTU Y XXUBIW KNITUHI 34aTHI BUKOHYBaTU OYHKLLitO:
A 36epeXKeHHs reHeTUYHOT iHopmaLii; B camMoBIATBOPEHHS; ABBT
b yyactb y cuHTesi 6inkis; [" TpaHCNOPTY PEYOBUH i3 KNITUHMU.

4. BKaxXiTb XiMIYHUI eNeMeHT, KU BXOAUTb A0 CKAaAy KiCToK, 6ifKiB, HYKNeTHOBUX KUC/IOT, ATO:
AmarHii; B docgop; A BBT
b Kanbuii; " inog.



10.

13.

14.

15.

16.

17.

18.

FnikoreH — ue
A TBapUHHUIA XNp; B TBapuHHWIA nonicaxapwg;
b TBapuHHWIA 6inoK; " KOMMOHEHT KMITUHHOT CTIHKN POCIUH.

BnsHauTe, HOMY [O0PIBHIOE KiJ/IbKICTb TUMIHOBUX 3a/IUWKIB Yy Monekyni AHK:
A KiNbKOCTI ryaHiHOBUX 3a/IULLIKIB; B KinbKOCTi LIMTO3UHOBMX 3a/IULLIKIB;
b KifIbKOCTi afleHiHOBMX 3aNuLWKiB; [ KifIbKOCTI ypaumnioBux 3a/inLLKIB.

No3HauTe cnonyky, WO € MOHOMEPOM KPOXMasito:

A CHID5 s CHEO4

B CAH 106 I CHEO3

CKinbkun 3B'A3KiB MiXK [-L, napamu y naHuytorax AHK?
A[Ba; B oauH;

b Tpu; Myotmpn.

Ha3BiTb aHTUKOAOH T-PHK, Aknii kKomnsiemeHTapHuii kogoHy OHK ATLL:

aTay, B yar

6 aTr raytu

3'AcyiiTe, WO Ha3MBalOTb peHaTypaLieto 6inka:

ATpoLec NOpYLUEHHA NPUPOAHOT CTPYKTYpK Binka 6e3 pyliHyBaHHSA NeNTUAHUX 3B’A3KiB;
B npoLec NOBTOPHOrO CUHTE3Y 6Ginka Ha puboCcoMax eHAoMIa3MaTUYHOT CITKU;

A

b

B npovec BigHOBNEHHA NPOCTOPOBOI CTPYKTYPU Bifika NPy NPUNUHEHHI AiT HEraTUBHOIO YMHHUKA;

I" npouec nepexoy 6iska 3 HEAKTUBHOIO CTaHy B aKTUBHUIA.

Bosioccs i HIirTi ckiagaroTbea 3:

A noninenTtugy; B XiTuHy;

b rnikoreny; " KepaTuHy.

3a3HauTe y/NbTpamMikKpobiOoreHHN eneMeHT KNITUHN:
A docop; B AntomiHiii;

b Kanii; " KobanbT.

BoaHeBi 3B'A3KU NiATPUMYIOTb CTPYKTYpPY 6ifKiB:

A NepBUHHY; B TpeTuHHy;

B BTOPWHHY; [4eTBEPTUHHY.
o cknafy KNIiTUHHOT CTIHKU rpubiB BXOAUTb:
AXITUH; B kpoxmarib;

b uentonosa; I" rnikorex.
MpuckopeHHsA 6iOXiIMIYHUX peaKLuili 3a6e3neuyoTb:
A ankanoigy; B BiTamiHu;

B ropmoHu; " thepmeHTw.
Mo3HauTe cnonyky, 40 CKMagy AKOi BXoAUTb depym:
A TremMornobiH; B aKTuH;

b xnopodin; I AHK.

Mepokcug BOAHIO PO3LLENJIIOE:

Akatanasa, BnencuH;

b ninasa,; I" ninasa.

CnHTEe3 nNeBHOI MONeKynu Bifika Koaye:
Awmonekyna AHK; Bi-PHK
B TpunneT HyKNeoTUais; " rex.
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BkaxKiTb, iIke 3HAUYEHHSA ankasoifiB y >XUTTi POC/IVH:

A€ 3anacHMUMK pevyoBUHaMM, L0 BiAKNaAa0ThCA B LMTONIA3MI; ABBT
b 3anobiratoTb 3aMep3aHHI0 POC/IMH MPU OXONOLXKEHHI;

B 3axuwatoTb pOCANHN Bif NOILAHHA TX TBapUHAMU;

" BUKOHYIOTb POJib [ETOKCMKAHTIB.

BkaxiTb, sika HYK/IEIHOBA KUC/I0Ta Mae Halibinblly AOBXUHY Ta MOJEKY/ISIPHY Macy:

AOHK B p-PHK ABBT
6 i-PHK I T-PHK

,U,O reKCo3 Has1eXXaTb:

A caxapo3a; B pn6o3a;

B rnokKosa; I" ae3okcupmnbosa.

FnikonpoTteign — ue cnonyku:

AByrnesoga i 6inka; B HYKNeTHOBOT KUCMOTK i GiNKa;

B nirmeHTa i 6iNKa; " ninigy i 6inka.

AMiHOKI/IC}'IOTI/I, SAKI OpFaHiSM TBapuUH He MO>Xe CMHTe3yBaTn, Ha3nBalOTb!:
A 3aMIHHUMN; B ocHOBHUMMU;

b He3aMiHHUMY; "cynbgypoBMiCHUMN.

CTPYKTYpPHUI FeH MPOKapioTiB, y SKOMY 3anucaHa iHopmMauyis npo Mosiekyny 6isika, ckilagaeTbes i3
1500 HykneoTunaiB. CKilbKM aMiHOKMC/IOTHUX 3a/IUWKIB € B LbOMY OifKy:

AT50 B 500 ABBT
b 1500 " 300

depmMeHT y npoueci peakuii:

AHe 3MIHIOETLCH, ane BUTPAYaETbCH; B He 3MIHIOETLCA | HE BUTPAYaETLCH;
b 3MIHIOETbCA | BUTpaYaeThCs; " 3MIHIOETLCA, aNle He BUTPAYaETbCS.
Ha3BiTb 6iJIOK, KNI TPAHCMNOPTYE KUCEHb:

AanbbymiH; B remorno6iH;

b KepatuH; " MiO3uH.

MNMo3HauTe cnonyky, ska BXoAauTb 00 cknaany AT®d:

A aMiHOKMCNOTa; B rniokosa;

b ageHiH; " rnikoreH.

BkaxKiTb, AKi yHKL,iiT BUKOHYE aKTUBHWUI LEHTP:

A€ micuem 3’eHaHHS BiNIKOBOI | HEGINIKOBOT YaCTUHW MOMIEKYNIN (DEPMEHTY;
b BM3Hayae 4yTMBICTb (DePMEHTY [0 (DaKTOPiB HABKOIMLLHLOIO CepefoBULLa;
B 3abe3neuye nepesefeHHsA ()epPMEHTY i3 HEaKTUBHOIO CTaHy B aKTUBHWIA;

I" 3a6e3neyvye Katanis XiMiYHUX peakLiid.

BkaxkiTb npaBu/bHe TBEpAXKEHHA. YeTBepTUHHA CTPyKTypa 6inka — ue ..

ATOCNIJOBHICTb aMIHOKMCIOTHUX 3a/IMLWKIB Y MOJIEKYNi 6inKa; ABBT
b npocTopoBa KOHpirypatis Moniekynu nosiHykneoTuay;

B yknagaHHs naHOK MenTMAHOro naHutora 3aBAsakn BOAHEBUM 3B’A3KaM;

I MakpomMosiekyna, Ao CKnagy SKoi BXOAWUTb KinbKa rnobyrn.

BnbepiTb MocnigoBHICTb HITPATHUX OCHOB, SIka Ma€e YTBOPUTUCSA B npoueci pennikayii monekynu AHK
Ha ocHOBIi naHurra — AUT — TTI — TAT:

ATIFA- AALL- LUTA BTFA- AALL- LTI ABBT
BTrA- AUL - UTT rTrA- AAL - UTT
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33.
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38.

BkaxkiTb nocnifgoBHicTb HykneoTugis i-PHK, fAka KoAyeTbCcA reHOM, WO Mae Taky CTPYKTypy:
AUT - AT - UTT

ATIrA- TuUL - TAA BYrA- yuu -rAA ABBT
bALY - AIT - LYY rUAr - yrtTm - AIrr
YCcTaHOBITb BigNOBIAHICTb MiIXK €/1EMEHTOM i AOr0 3HAYEHHAM AN KAITUHU Ta opraHiamy:
1 UunHk ABX0AUTb A0 cKNagy emani 3yo6is; ABBTIA
2. Kob6anbt b BX0AuTb [0 CKNagy ropMOHIB LWMTONOAIGHOI 3a/103K; ;
3. MarHii B BX0AMTb [0 CKNafy iHCYNiHy; 3
4. dnyop I" BXOAUTb [0 CKnagy LiaHokob6anaminy (BitamiHy B1. 4

[ Bxoautb [0 cknagy xnopodiny

YcTaHOoBITb BigNoBiAHICTbE MiDK Ha3BOK CTPYKTYpU 6isika Ta 11T XapaKTepucTUKOoIo:

1. nepBuHHa AcnipanbHO 3aKpyUYeHWUIA NaHLOXOK; ABBTI]
2. BTOPMHHa B dopmyeThCs KinbkoMa 6i/IKOBUMM MOMEKYNaMKn Y CTIAKY CTpyKTypy; 1
3. TpeTnHHa B amiHOKMCIOTK, 3’e4HaHI NENTUAHVM 38’A3KOM, YTBOPHOKOTb JIAHLIFOXOK; 2
4. YeTBEPTUHHA I cnipasibHO 3aKpyUyeHUIA NaHLKOXKOK CKPYYYETLCS Y NEBHOMY MOPSAKY, i

YTBOPOKOUW F/100YIy;
[ TpynneT aMiHOKUC/OT, PO3MILLIEHUX Y MEBHOMY MOPSAKY.

YcTaHOoBITb BigNOBIAHICTE Mi>XK Ha3BOK GIiNKiB i IXHIMU YHKLiAMA:
1. remorno6iH A bygaisenbHa ABBT/
2. iHTepgepoH b ckopoTnnBa 1
3. MiO3UH B TpaHCcnopTHa g
4. KepaTuH I" 3anacatoyva a
[ 3axucHa
YcTaHoBITb BignoBigHICTe MidXK BUAOM PHK Ta i1 yHKUIAMN B KAITUHI:
1 i-PHK ATpUESHYE aMIHOKUCNOTM Ta MEPEHOCUTL TX 40 MicusA CUHTe3y BifKiB; ABBT
2. p-PHK B pyiiHye YIWIKOMKEHI Ta AeeKTHI CNONYKN KNITWHY; 1
3. T-PHK B € konieto nesHOT ginaHkn AHK, W0 nepeHOCUTb iH(opMaLLito g

3 AHK go micus cMHTe3y noninenTUAHOro naHutora;

I" B3aemogie 3 pubocomanbHMMK 6inkamu i 3abesnedye nesHe
npoctopose po3mMilleHHs i-PHK ta T-PHK Ha pubocomi.

YcTaHoBITb BigNOBIAHICTE Mi>XK Ha3BaMu BYr/neBoOfiB Ta IXHIMU B1IaCTUBOCTAMMU:

1. uentonosa ABYIrneBog, Wo 3yMOB/HOE CONOAKMNIA CMaK Arig, pyKTiB, Meay; ABBT
2. KpoxmaJsib B nonicaxapua, AKWiA He Mae COMOAKOro CMaky i HEPO3YMHHWIA Y BOfi; 1

3. (hpyKTO3a B nonicaxapug, WO MIiCTUTLCA B M’A3ax i NeYiHui N04UHN; g

I" nonimep, 3 KOr0 CKNafaeTbCa [epeBuHa.

Po3TawyiiTe Ha3BM BYrneBofiB y NOpPSAAKY 3pOCTaHHSA B HUX KifIbKOCTi aToMiB Kap6oHy:
ATEHTOo3U; B rekcosu; ABBT
b Tpio3u; " TeTpo3n.

YCcTaHOBITb MOCNIAOBHICTL 3B'A3KIB, SIKi YTBOPIOKOTb CTPYKTYpU O6iSIKOBOT MOMIEKY/IMN, MOYMHAOUN 3
NnepBUHHOI:

A eneKTpooCTaTUyHi, MOHHI, rigpoo6Hi; B BoaHEBI; ABBT
b nenTugHi; " cunu rigpodho6HOT B3aeMOg;.



