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BCTYN

Biojoris — Hayka npo XUTTs, iioro (popmMu Ta 3aKOHOMIpPHOCTI po3BUTKY. [IpeaMeToMm ii BUBYEHHS € pi3-
HOMAaHITHICTb iCTOT, SIKi BUMEPJIU i HUHI HACeasII0Th 3eMJIto, 1X OymoBa (Bia MOJIEKYJISIPHOI O aHATOMO-MOP-
¢osoriuyHoi), (YHKIIil, TOXOMXKEHHS, iHAUBIIyalbHUI PO3BUTOK, €BOJIOLIISI, MOLIUPEHHSI, B3AEMOBITHOCUHU
OIWH 3 OAHMM i JOBKULISIM. bioJIoTisl MOCHiIKY€E 3arajibHi 3aKOHOMiIpPHOCTI, BJIACTUBOCTI XKUTTSI B yCiX Horo
nposiBax: OOMiH PEYOBUH Ta €HEPril, pO3MHOXEHHS, CHAAKOBICTh i MiHJIMBICTb, PiCT i PO3BUTOK, AUCKPET-
HIiCTb, CAMOPETYJISLIil0, PyX TOLIO. 3aJeXHO Bil 00’€KTIiB BUBUEHHSI B 0i0JI0Tii BUAISIOTh psii HATIPSIMiB:

* 60maHiky;,

* 300402I10,

* GHMPON0A02ito;

* gipyconoeiio,

* MiKpobioaoeito Ta iH.

Ili Hayku JOCTiIXKYIOTh OCOOJMBOCTI MOXOMKEHHS, OyIOBU, PO3BUTKY, XKMTTEMISIIBHOCTI, BJIACTUBOCTI,
Pi3HOMAaHITHICTb i MOIIMPEHHS IO 3eMHill KyJli KOXKHOTO OKPEMOTO BUJLY.

3a CTPYKTYpOIO, BIACTUBOCTSIMHU 1 MPOSIBAMHU iHAWBIAYyaJIbLHOTO KUTTSI B 0i0JIOTIi BUIAIISIOTH:

* mopghonoeiro i anamomiro — BUBUYAIOTH (DopMU i OY/1I0BY OpraHi3MmiB;

* izionoeiro — aHanizye (byHKIIT KMBUX OPraHidaMiB, 1X B3a€EMO3B’SI30K i 3aJIEXKHICTb BiJ 30BHIlIHIX i
BHYTPIILIHIX YMOB;

* eeHemuky — JIOCJIIXKYE 3aKOHOMIPHOCTI CITaJIKOBOCTi Ta MiHJIMBOCTI OpraHi3MiB;

+ 010JIOTiI0 PO3BUTKY — BMBYA€E 3aKOHOMIiPHOCTI iHAMBiAyaJIbHOI'O PO3BUTKY OpPraHi3MiB;

* egonoyiliHe 84eHHs — JTOCIIIXKYE €BOJIIOLII0 OPraHiyHOTO CBITY 3a TaHUMU T€HETHUKU, €KOJIOTil, MoJe-
KyJISipHOI GioJiorii;

* eK0/02i0 — BUBYAE CIOCIO JKUTTS POCJIMH i TBAPMH Ta iX B3a€EMO3B’SI30K i3 HABKOJMUILHIM MTPUPOIHUM
cepeoBULIEM.

+ XiMmiuHi peakuii Ta ¢i3MKO-XiMiuHi MPOLECH Y KMBUX OpraHi3Max, a TaKoX XiMiUHUN ckjad i (GizuuHy
CTPYKTYpy Oi0JIOTUHMX CUCTEM Ha BCiX piBHSIX iX opraHizalii BUBYAIOTh Oioximis i biogizuxa. BctaHo-
BUTU 3aKOHOMIpPHOCTi, HEIIOMIiTHi MpM Omnucax MOOAMHOKHUX MPOLECIB i SIBUIL, Ja€ 3MOTY Oiomempis,
TOOTO CYKYMNHIiCTh MPUIOMIB IUIAaHYBaHHS i 0OpOOKM pe3ybTaTiB 0iOJOTIYHUX AOCTIIKEHb METOIaMM
MaTeMaTU4YHOI CTaTUCTUKM.

+ ZKuTreBi siBUIIA HA MOJIEKYJISIPHOMY PiBHI BUBUYA€E MOAeKYAApHA 0iono0eis, CTPYKTYPY i (YHKILii KJIiTHUH,
TKaAHWH 1 OpraHiB — yumonaoeisi, eicmonoeis i anamomis, TOITYJISILII Ta 0i0JOTiYHI 0COOJIMBOCTI BCiX Op-
raHi3MiB, 110 BXOISITh A0 iX CKIIALy, — eeHemuKa nonyaauyill i exonoeis; 3aKOHOMIpHOCTi (pOopMyBaHHSI,
(YHKILIIOHYBaHHSI, B3aEMO3B’SI3KY 1 PO3BUTKY BUILMX CTPYKTYPHUX DPiBHIB OpraHizallii XUTTs Ha 3eMJi
o Giocdepy B LIJIOMY — 0ioeeoyeHon0eiA.

3aKoHOMIpHOCTI OynoBM (CTPpYyKTypu) i (PyHKLIIOHYBAHHSI, €AMHI JJIsI BCiX OpraHi3MiB He3aJiexkHO Bif iX
CUCTEMaTUYHOTO TOJIOXKEHHS, BUSIBIISIE 3aeanbHa 0ion02is.

OCHOBHMMU METONAMU 0i0JIOTil € CMOCTEPEXEHHS (la€ MOXJIMBICTh ONUcaTy OI0JOTiIYHI SIBUILA), MOPiB-
HSIHHSI (IomoMara€e 3HalTu 3arajibHi 3aKOHOMIpHOCTI Oy0BU Ta XUTTEAISNIBHOCTI pi3HUX OpraHi3MiB), eKcre-
PUMEHT, ab0 J0Cia (AoroMarae BUBYaTH BIACTUBOCTI 0i0JIOMYHMX 00’ €KTIB), MOJETIOBaHHS (iMIiTYIOThCS Pi3-
HOMAaHITHIi MPOLECH, HEAOCTYIHI sl 0€3M0CEPEAHBOTO CIIOCTEPEKEHHS i eKCTIEPUMEHTATIBLHOTO BiITBOPEHHS),
iCTOpUYHUI MeToJ (1a€e 3MOTY Ha TiJACTaBi JaHUX TMPO CydyaCHUI OpraHiuHWI CBIiT i 1Oro MUHYJE Mi3HAaBaTU
MPOLIECU PO3BUTKY XXMBOI MPUPOAM). 3HAUEHHSI 0i0JI0Tii SIK HAYKM JyXe BeJUKe, OCKIJIbKM TMi3HAHHSI iCTOprY-
HOTO PO3BUTKY OPraHiYHOTO CBITY Bifl MOJIEKYJISIPHOTO 0 0i0-reoleHOTUYHOTO PiBHSI Bilirpae mpoBiaHY pojb
y ¢popMyBaHHI MaTepiaJliCTUYHOTO CBITOIISIAY i PO3YMiHHI OCHOBOITOJIOKHUX (DiJIOCO(PCHKO-METOL0IOTIUHNX
npobjeM (¢opma i 3micT; HiTiCHICTb, Mporpec Toio). KpiM Toro, 6iojorisi cripusie BUPILIEHHIO XUTTEBO
BaXKJIMBUX MPAaKTUUYHUX 3aBAaHb. Tak, IIBUAKI TEMIIM 3pOCTaHHSI HACEJEHHS TUIAHETU, TTOCTiiiHe 30iMbIIEeHHS
TePUTOPIil, 3alHSATUX CiILCHKOTOCIIOAAPCHKUM BUPOOHULITBOM, Ta 3HMXKEHHSI POANOYOCTI IPYHTIB MOPOAUIIO
r100ajbHy MPoOJeMy Cy4aCHOCTI — BUPOOHUIITBO XapuOBUX MPpoAYyKTiB. Lle 3aBnaHHs 34aTHI BUpilllyBaTH TaKi
HayKM, SIK POCAMHHMITBO i TBAPUHHUIITBO, 10 0a3ylOThCSl HAa AOCSITHEHHSIX T€HETUKM i cesieKllil. 3aBasiKu
3HAHHSIM 3aKOHIB CMaJKOBOCTI Ta MiHJIMBOCTI MOXHa CTBOPIOBATU BHUCOKOMPOAYKTUBHI COPTU KYJbTYPHUX
POCJIVH i TOpiA CBIMICbKMX TBapUH, 1110 JACTh 3MOTY iHTEHCMBHO BECTHU CiJIbChKOTOCMOAApChKe BUPOOHULITBO
i 3aI0OBOJIbHUTU TOTPEOU HACEJeHHS IUIaHeTU B XapuoOBUX pecypcax.

biosnoriuni 3HaHHS JOMoOMaraloTh y 00poTh0i 3i IIKiZTHUKAMU i XBOpoOaMM KYJILTYPHUX POCIIMH, ITapa3nuTa-
MU TBapuH. BoHM BifirpaioTh BaXXJIMBY poJib B YAOCKOHAJEHHI JiCOBOIO i puOHOIrO TOCMoAapCTB, 3BipiBHUIITBA.
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JocsirHeHHs1 cydacHO1 0i0J10Til 3HAWIIIM MPaKTUYHE 3aCTOCYBaHHSI Y TIPOMUCIOBOMY 0i0J0TIYHOMY CHH-
Te3i aMiHOKMCJIOT, KOPMOBUX OiJIKiB, (hepMEHTIB, BiTaMiHiB, CTUMYJISITOPIB POCTY i 3aCO0IB 3aXMCTy POCJIMH,
OpraHiYHMX KMCJIOT Ta iH.

3a J10MOMOror MEeTOJiB F€HHOI iHXXeHepil 0i0JIorM CTBOPWIM OpraHi3My 3 HOBMMM KOMOiHaLisIMUA cHaj-
KOBHMX O3HaK i BJIACTUBOCTEM, HANPHUKJIAN, POCIMHU 3 MiIBUILEHOIO CTIMKICTIO IO 3aXBOPIOBAaHb, 3aCOJIEHOCTI
I'PYHTIB, 3AaTHICTIO 10 (ikcauii atMmocdepHoro azoty Touo. KpiM Toro, reHHa iHXXeHepisl MOoKJIaJeHa B OCHOBY
PO3pOOKM TPUHLMIIIB OIOTEXHOJIOTII, TTOB’SI3aHOI 3 BUPOOHUIITBOM OiOJIOTIYHO aKTUBHMX PEYOBUH (iHCYJIiHY,
aHTUOIOTUKIB, iHTEp(hEPOHY, HOBUX BaKLWH I NMPOoPiIakTUKU iH(MEKIIHHUX 3aXBOPIOBAHb JIIOAUHU 1 TBAPYH).

TeopetnuHi AOCSATHEHHST 6i0JIOTi1 ILIMPOKO 3aCTOCOBYIOThCS B MeauliMHi. CamMe BiIKpUTTS B 6ioJorii BU-
3HAYalTh CyYaCHUI piBEHb MEIMYHOI HayKu. 30Kpema, FreHeTUYHi JOCIiIKEeHHs Aal0Th MOXJIUBICTb PO3PO-
OJISITU METOAM PAHHbOI IarHOCTUKH, JIIKYBaHHS Ta MPO(IaKTUKK 0araTboX CHajgKoBUX XBOPOO JIIOAUMHU (ajb-
OiHi3My, reModiJii, 6e3rTinHOCTI To1o). 3 HUMU OaraTo B YOMY TOB’SI3aHUM MOJAIBIIMI MTPOTPEC MEAULIMHM.

Po3B’s13aHHS TakuxX BasKJIMBUX IIPOOJIEM CY4aCHOCTIi, SIK OXOPOHA HABKOJMIIHBOTO IMPUPOIHOIO CEePemo-
BMIlIA, pallioHaJlbHE BUKOPUCTAHHS MPUPOJAHUX PECYPCiB i MinBUILIEHHS TPOAYKTUBHOCTI POCIMHHOIO CBITY
MOXJIMBI TUIBKM Ha OCHOBI 0i0JOTIYHUX J0OCIiIXeHb. BoHM nependayaoTh BUSIBJIEHHSI Ta YCYHEHHSI HeraTuB-
HUX HaCJiJKIB Mii JIIOAMHU Ha Mpupoay (3a0pylHEHHS cepeloBullla OaraTbma IIKIJUIMBUMU PEYOBMHAMMU),
BU3HAUEHHSI PEXMMIB palliOHAaIbHOTO BUKOPUCTaHHS pe3epBiB Oiochepu. KpiM Toro, metoro Giosorii € 30e-
pexxeHHs 6iocdepu i 3MaTHOCTI MPUPOAU 10 CAMOBIATBOPEHHSI.

OCHOBHi O3HaKM1 XXUBOro

3a cyyacHUMU YSIBJIEHHSIMM, XUTTSI — 0ocoOsuBa (popma iCHyBaHHSI Marepii, sKa BUHUKJIA Ha TEBHOMY
erari 11 pO3BUTKY i XapaKTepu3y€EThCsl Mpolecamyu MeTabosisMy. 2KruBUM opraHizmMaM MpuTamMaHHa HU3Ka 03-
Hak, SIKMX HeMma€ y OuUIbIIOoCTi HexrBux cucteM. IIpoTe cepen 1Mx 03HAK HEMa KOAHOI, MPUTAMaHHOI TiJTIbKU
KUBOMY. €IMHUIA CMOCIO ONUCcaTH XUTTSI — 1€ MepeiYuTh FoJIOBHI BJIACTUBOCTI KUBUX OPraHi3MiB.

O3HakaMM XHBHUX CUCTEM € iX criel(iuHui XiMiYHUI CKJIal — HasIBHICTb HYKJIETHOBUX KUCJIOT i OLIKiB,
TOOTO MaKpOMOJIEKYJI, SIKi CKJIaJal0ThCs 3 alepioguyHO CHOJyYeHUX APIOHUX CyOOAMHUIb. 3aBASIKU LIbOMY 1X
pi3HOMaHITHICTh Habarato Oijblla 3a pi3HOMAHITHICTh XUBUX iCTOT. B opraHizaMi MakpoMOJIEKYJIU TOCTIMHO
CUHTE3YIOThCS (acuMiysLisa, abo aHa0oJIi3M) 1 po3MmagaroThesl (AUCUMIALISA, a0o KaTabomizM). Takuit oOMiH
PEUYOBUH € HallBaXKJIMBIILIOI O3HAKOIO XMUBUX CUCTEM. AJie JJIS IbOTO BiH MOTPeOYy€E 30BHILLIHIX JKEPes eHeprii
(ixi a0o cBiT/1a) AJIsI 3AiIMCHEHHST MPoLEeCiB CUHTe3y. ToMy XUMBi cucTeMU — 1€ BiIKpUTI CUCTeMU, yepe3 sIKi
MPOXOJsATh MOTOKM peyoBUH i eHeprii. Lli cucremu nepedyBaloTh y JMHAMiUHO-CTalliOHAPHOMY CTaHi, aje B
TOM K€ Yac BiIMEeXOBaHi Bi/l CTPYKTYp, sIKi 3aro0iraloTb 00MiHy peuOBMHAMM, 110 MiHiMi3y€e BTpaTh peuOBUH
1 CIIyTy€E IJIsl MiATPUMAHHS IIPOCTOPOBOL €IHOCTI CUCTEMM.

ZKuBi opraHizaMu xapakTepu3yloThCsl BUCOKOBITOPSIKOBAHOIO OYIOBOIO i 31aTHI MTPOTUCTOSTU HAPOCTAHHIO
eHTporii. XiMidyHi pe4YOBMHHU, 3 SIKMX BOHU CKJIadalOThCS, MalOTh Habarato CKjIamHilly OymoBYy Ta HOCSTalOTh
BUILIOTO PiBHS OpraHi3aliii, HiXkK pe4OBMHU, 3 IKMX CKJIAOAEThCS OUIBIIICTh HEKMBUX CUCTEM. 3a IPYIUM 3aKO-
HOM TE€PMOJMHAMIiKH1, EHTPOIIisl MPU CaMOBLUIbHUX Tpoliecax 3pocTae. EHTpOIIisl € Mipolo HEBITOPSIIKOBAHOCTI,
XaOTUYHOCTI CUCTEMH 1 IO0CSITa€ MAaKCUMaJIbHOTO 3HAYEHHSI, KOJIM CUCTeMa MEPEXOAUTD 10 CTaHY CIPaBXHbOI
piBHOBaru. Y XHBHUX CUCTeMaX IMOCTIMHO BiIOyBalOTbCsl 0iOXiMiuHI peakliii, 10 CyNPOBOIXYIOTbCS BUBLIb-
HEHHSIM TEIUIOBOI eHeprii. EHepreTnuHi mpouecu B KJIITUHI € BIIOPSAKOBAHMMU, a HE XaOTUYHUMU. 3a TaKUX
YMOB HE MOXe OyTH CTajiol piBHOBaru. BuCcoKoBNoOpsiIKOBaHI cUCTeMU (CKUBi OpraHi3Mu) JIeTKO pyHHYIOThCS;
SIKILIO Ha TMiATPUMAaHHS iX BiIHOCHOI CTaJOCTi He BUTPAYAETHCSl €HEPTisi, BOHU HaOyBalOTh HEBIOPSIKOBAHO-
CTi — 3pOCTa€ eHTpPOoITis.

KuBi opraHi3aMy akKTHBHO pearyloTb Ha HaBKOJMUIIHE cepeaoBMIIe. SAKIINO IITOBXHYTU TBapUHY, TO B
OibIIOCTI BUIAJKIB, BOHa aKTMBHO Ha 1I¢ pearye: Tikae, HaOJMXKaeTbCcsl a00 CKpyuyeTbes. Peakiii pociuH
MOBUIBHIIII, ajle He MEHII aKTWBHI: iXHi cTebJia i JIMCTKM MOBEPTAIOTLCS IO CBiT/Ia, a KOPEHI POCTYTb YHU3.
31aTHICTh pearyBaTy Ha 30BHIlIHE MOApPa3HEHHS — yHiBepcaJbHa BJACTUBICTb YCiX XKMBUX OpPraHi3MiB.

Kugi opraHizmu pocTyTh i po3BUBalOThCs. PicT moB’si3aHuii 3 00MiHOM pedyoBUH. AKILO MepeBaxae aHa-
00J1i3M — XMBa cuctema pocre. PicT cynmpoBOIKy€EThCS 30iIbLIEHHSIM Macu opraHa, opraHiamy abo 3pocTaH-
HSIM YMCJia OCOOMH y monyJsiiii Toio. Bee 3 yacoMm 3MiHIOETBCS, ajie 0COOJIMBO CKJIAJHOIO BIOPSIAKOBAHICTIO
XapakKTepu3yloThCsl 3MiHM B XXUBUX opraHidmax. Taki 3MiHM MOXHa Ha3uBaTW PO3BUTKOM. PicT kpucrany
3MIUCHIOETHCS LJISIXOM J0/iaBaHHS MOAiOHMX cOOi OAMHUIIL. Y POCIUH a00 TBApMH PO3BUBAIOTHCS HOBIi Ta-
TOHU YU OPraHM, sIKi 3a CTPYKTYPOIO Ta XiMiYHUM CKJIaJIOM BiJIpi3HSIIOThCS Bill THUX, 3 SKUX BOHU MOXOJSITh.

Bce xuBe po3MHOXyeTbcsi. HoBi opraHisMu — OakTepii, TBApMHU, POCIUHU Ta IPUOM — B CydyaCHUX
YyMOBaX BUHMKAIOTh TUIBKM 3 MaTepUHCbKUX (PopM (KJIITMH) BHACIiZOK po3MHOXeHHs. CaMOBiITBOPEHHS
BiIOYBa€eTbCS Ha BCiX PiBHSIX Opradiszailii xuBoi matepii i 3a0e3neuyerbcst JJTHK. Kpim JIHK, xonHa iHiua
CTPYKTypa KJIITUHW HE HajiJieHa TaKO BJIACTUBICTIO.

Indopmalrisi, HeoOXigHA KOXHOMY OpPraHi3My IJIsI TOTO, 1100 XWUTH, PO3BMBATUCh Ta PO3MHOXYBAaTHUCh,
PO3LIEIUIIOETHCS B HHOMY Ta II€peIaeThCs Bif KOXKHOIO iHAMWBIAA A0 oro Hamankis. s iHdopmallis MiCTUTh-
cs B reHeTnuHoMy matepiani (xpomocomax, [IHK, PHK, reHax). 'eHeTuuHUI MaTepial 3yMOBJIIOE MOXKJIMBI
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MeXi pO3BUTKY OpraHi3amy, MOTo CTPYKTyp, (DYHKIIi Ta peakuiil Ha moBKiuuisa. Lleit marepian mepemaeTbcs
HallaJgKaM MeBHOTO OpraHi3aMy, siKi OyayTh CXOXi Ha CBOIX 0aTbkKiB. IIpoTe reHeTMuYHa iH(oOpMallisl nelo 3mi-
HIOETBCSI, TOMY OaTbKM 1 HAIIAAKU 34€0UIbIIOro OyBalOTh CXOXi, ajie He IMeHTUYHI.

KuBi opraHiamMu aganToBaHi 10 cepeloBMIIA, B SIKOMY BOHU XMBYTb. 2KMBi opraHiaMu (Ta ixHi OKpe-
Mi opraHu) 1o0Ope BiIMOBiAalOTh CIOCOOY XUTTSA. [JoCTaTHbO O3HAWOMMTHUCH i3 OyIOBOIO pUOU, IOLIOBOTO
yepB’sKa abo yaruli, o0 ysIBUTH cobi B 3aralbHUX pUcax, K i Je BOHU XUBYTb. OcoOJMBOCTI Oy10BU, (DYHK-
Ll Ta MOBEIiHKM IIEBHOIO OpraHi3My, 10 BiAIIOBiZalOTh MOr0 CIIOCOOY XKUTTSI, HA3MBAIOThCS afgalTallisIMU.

PiBHi opraHi3auii xxuBoi maTtepii

Po3pi3Hs0Th KijibKa CTPYKTYpHO-(bYHKIIIOHAJbHUX PiBHIB OpraHizalii >XMWBO1 MaTepil: MOJIEKYJISIpHUIA,
KJIITUHHUN, TKAHUHHUI, OpraHHMiA, OpraHi3MOBUI, MOMYJISILIHO-BUIOBHUI i OiochepHO-0i0re0LeHOTUYHUIA.
3arajpHa 0ioJIoTisl BUBYAE 3aKOHM, XapaKTepHi JU1s1 BCiX piBHIB opraHizalii KUTTSI.

Ha monexynsspHOMYy piBHi JOCHIIXYETHCS POJIb 0IOJOTIYHO BaXKJIMBUX MOJIEKYN (OiIKIB, HYKJIEIHOBUX
KUCJIOT, JIiMiAiB, MoJjlicaxapu/iB TOLIO) Y POCTi Ta PO3BUTKY OpraHi3MiB, 30epiraHHi Ta mepemadi crajakoBOl
iH(opmaliii, B 0OMiHi peUYOBUH i MEPETBOPEHHI €HePrii B XKMBUX KJIITUHAX Ta iHILIUX SIBUILIAX.

KnitTuHHUI piBeHb nepeadavyae BUBYEHHSI CTPYKTYPHOI opraHizailii KiaiTuH. BueHHs mpo KiiTuHY, abo
LIMTOJIOTISI, sIKa BKJIIOYAE, 30KpeMa, LIMTOMOpP(Oorito, maTtodizioorito, LUTOTEHETUKY i LMTOXIMIlO, Ja€
MOXJIMBICTb BCTAHOBUTU (Pi3i00ro-06i0XiMiuyHi Ta CTPYKTYPHO-(PYHK-1IOHAJIbHI 3B’SI3KM MiX KJIiTUHAMU B
pi3HUX TKAaHWHAX i opraHax.

Ha TkaHuHHOMY I OpraHHOMY PiBHSIX BMBUaIOThCs Oya0Ba, (PYyHKIIil, MEXaHi3M i, TOXOIXKEHHSs, €BOJIIO-
1is1 Ta iHAMBiAYyaJbHUII PO3BUTOK TKAHWH 1 OpraHiB pOCAWH i TBApWH.

Ha opranizamoBoMy piBHI AOCIIIXKYIOTh IIPOLIECH i SIBMILA, 110 BimOyBa€eThCcsi B 0COOMHI (iHOAUBimyyMi), i
MeXaHi3MU 3J1aroaXKeHoro (hbyHKIIIOHYBaHHS 11 OpraHiB B XUTTEAiSUIbHOCTI OpraHi3aMy, MpUCTOCYBaJbHi 3MiHU
Ta MOBEAIHKY OpPraHi3MiB Y pPi3HMX €KOJIOTiUHUX YMOBaXx.

IMonynsiuiiHO-BUAOBUI PiBEHb XXMBOTO IMPUHIIMIIOBO BiIpi3HSIETHCS Bil opraHizmoBoro. fAkiio TpuBa-
JIICTb XKUTTSI OCOOMH OyIb-SIKOTO BUAY BHM3HAU€HAa I€HETMYHO i BOHM HEMMHYyY€ BMUPAIOTb, BUUEPIIaBLIN
3arporpaMoBaHi MOXJIMBOCTI CBOTO PO3BUTKY, TO TOIYJISILIS 3@ BiAMOBIIHUX YMOB CEpeaOBUILA 3aTHA PO3-
BUBATHCs HeoOMexeHOo aoBro. Ckiian i AuHaMiKa MOIMYJIsLiil, TOOTO CYKYIHOCTI OCOOMH OJHOIO BUIY, SIKi
MaloTh OJHAKOBUI TeHO(OH] i HACesI0Th MEBHY TEPUTOPIIO 3 BiAHOCHO CTaJIMMK YyMOBaMHU iCHYBaHHS, €
MpeIMeTOM BUBUYEHHS TeHETUKU, MopdoJiorii, ¢peHosoril, eKOJIOoTii Ta iHIIMX PO3iiiB OioJorii.

Ha naiiBuniomy, 6iocepHo-0ioreolieHOTUYHOMY, 2400 €KOCUCTEMHOMY, PiBHI BUBYAIOTHCSl B3AEMOBITHO-
CUHU OpraHi3Mmy i cepefoBullla, Mirpalisi )KMBOI peUOBUHU, LLISIXU Ta 3aKOHOMiIpPHOCTI KpyroooiriB pe4oBMH i
MOTOKIB €Hepril Ta iHIi MpOoLiecH, 1110 BiIOyBalOThCsl B 0i0-TeolieHO3ax (EeKOCUCTEMAX).



MOJIEKYNAPHUM PIBEHb OPFAHI3ALII XXUTTA

ENEMEHTHUWU CKNAL OPTAHI3MIB

Ha moaexyaaprnomy pieni BUBYAIOTH XiMIYHUI CKJ1aa, Oi0XiMiyHi i TeHETUYHI IPOLIECH, 110 BilOyBarOTHCS
y KMBUX CUCTEMAX, Y TOMY YMCJIi 30epekeHHs, 3MiHY 1 pealti3allito reHeTUYHo1 iHpopMalii. EneMeHTapHuMu
OIVHMILISIMU LILOTO PiBHS € OioMoJieKy/Iu (0iomojiMepHu), a TOJOBHUMU 3 HUX — HYKJIETHOBI KMCJIOTH i OLIKM.
EnemeHTapHe sIBUIlle LILOTO PiBHS — Iepenada reHeTUYHoi iHdopMmauil gouipHiM mMosekynaM JHK mig yac
peruikauii i MojieKyjaM OiIKa I Yyac TPaHCKPUIILII i TpaHCISLii.

XiMIYHMI CKJIal KJITUH Pi3HUX OPraHi3MiB AyxKe IOAIOHUI, 110 CBIAYUTH IPO E€IHICTb IXHBOTO MOXO-
JDKeHHs. Y KJIITMHaAX BUSIBJIEHO Oiiblile HiXK 70 XiMIYHUX €JIEMEHTIB, OJHAK He KOXHOTIO 3 HMX BiZoMa MOro
(izioioriyHa poJib.

VYci eleMeHTH XKUMBUX CUCTEM IMOAUISIIOTh HA TPU TPYIIU:

— MakKpoeaemenmu, BMIiCT SIKUX Y KJITHHI CTaHOBUTbH IoHan 99%. Y HallOuIbLIiN KiJIbKOCTI B HUX HasIBHI
yotupu XximiuHi enemenTtu: Iigporen, Kap6on, HirporeH, OxcureH. IXxHsI yacTka CTaHOBUTb Maii-
xe 98%, i HasuBalOTh iX opeanoeenHumu. bBiojoriuHe 3HaYCHHSI OPraHOICHIB 3YMOBIIIOETHCS IXHIMU
BJIACTUBOCTSIMU: 3[ATHICTIO YTBOPIOBATU MiXX COOOI0 Pi3HOMAHITHI XiMiuHi 3B’SI3KM Ta Pi3HOMAaHITHi
MOPSIIKY 3’€AHAHHSI aTOMIB LIMX €JIeMEHTIB OAWH 3 OAHUM. 3 IIMX €JIEeMEHTIB MOoOYyI0BaHi MOJEKYIU
BYIVIEBOMIB, OLIKiB, >KMPiB Ta HYKJIETHOBUX KHUCJIOT.

o makpoeneMeHTiB HajexaTbh Takox: @ocdop, Cynbdyp, Kaniit, Kanbwuiii, Hatpiii, Marniii, Xiaop, ®e-
pyM, ix BMicT He nepeBuiye 1,9%. BoHu BimirparmoTh MeBHY (i3iojIoTiuHy posib B opraHizmax. Pocghop BXOIUTH
JI0 CKJaay KiCTOK, OiIKiB, HyKJIeiHOBUX KucioT, ATO.

Cyavghyp € CTPYKTYPHUM KOMITOHEHTOM ACSIKMX aMiHOKUCJIOT, Oepe yJyacTh B YTBOPEHHI Oilika iHCYyIIiHY.

Kaniti 3a6e31euye HOpMaJIbHY XKUTTEAISUIBHICTD CEPLS i CyIWH JIOAMHU Ta iHIIMX ccaBLiB. Hampill Bigirpae
BaXXJIMBY pOJIb Yy IIpoliecax OOMiHY PeYOBMH Ta peryaloBaHHI OCMOTMYHOro TUcKy KpoBi. lonu Na i K 3a6e3ne-
YYIOTb TaKOX TPAHCIOPTYBAHHS PEYOBMH UYepe3 KIITUHHI MeMOpaHU.

Benuky poib y peryisiii MeTadoIiyHuX MpoLeciB Bifirpae Kaavyiti. BiH BUKOHYE B OpraHi3mi pi3HOMaHITHi
(yHKIIi1, BXOAUTb 10 CKJIAAY KiCTOK i Yyepernaiiok, 0epe ydyacTb y Mpolecax 3CilaHHsS KpOBi, 3a0e3neuye Jisib-
HIiCTh HEPBOBOI CUCTEMHU Ta M’SI30BUX CKOPOUEHb, IMiATPUMAHHS CTAOIBHOCTI cepLeBOi AiSTbHOCTI.

Maeniii — CTPYKTYpHMIZ KOMIIOHEHT XJ0podilly, CIpHUsie aKTUBi3alii disuibHOCTI pepMeHTiB. ['0n0BHOIO
dyskiieto Pepymy € nepeHeceHHs1 OKCUTeHY Ta y4yacTb B OKMCHIOBaJbHMX Tpollecax. 3ajii3o BXOAUTH 110
CKJIamy GaraTboX 0IOMOJIEKYJI, Yy TOMY YMCJIi TeMOII00iHy, Miorjo0iHy. Xi10p € OCHOBHUM HEraTUBHO 3apsiKe-
HUM iOHOM B OpraHi3Mi TBapuH Ta JIOAWHU, Oepe ydacThb B YTBOPEHHI XJIOPUAHOI KUCJIOTH, SIKa € CKJIAJIOBOIO
YaCTMHOIO 1ILTYHKOBOTO COKY.

— mikpoesemenmu. Ha ixxio uactky npunaznae iz 10-3 no 10-¢. Ue Hunk, Kynpym, Mon, ®ayop, Moni6-
JeH, ManraH, bop Tomo. Lli entemeHTH GepyTh yyacTb B OOMiHiI peYOBMH, € CKJIaAOBUMU (DEPMEHTIB,
TOPMOHIB, BiTaMiHiB i 0i0JIOTYHO aKTUBHUX PEUOBUH.

Tak, IJunk BXOIMTb IO CKIJIALY AeSIKMX (pepPMEHTIB, TOPMOHIB, PETYJIIOe XUPoBUil 00MiH. Hod — 060B’s13-
KOBUI CTPYKTYpPHUII KOMIIOHEHT TOPMOHIB IIUTONOMIOHOI 3a71031, SKi OEpyTh y4acTh y PEryysilil OOMiHY
PEYOBWH, eHeprii, IBUAKOCTI GiOXiMIYHMX peaklliif, TTPOIIECiB POCTY i pO3BUTKY opraHiamy. @Payop y BUTISAAL
CMOJIYK 3 KaJbli€EM, MarHieM, (pepyMOM MIiCTUThCSI B KiCTKax Ta 3yOHill emani. Kobaibm aKTUBI3ye MpoleCU
YTBOPEHHSI €PUTPOLIUTIB i TeMOTrI00iHy, Oepe yJacTh y BUpOOJIeHHi iHCyliHy. Pa3oM i3 kobanbToM i (hepymom
BaXXJIMBY pPOJib Y KPOBOTBOPEHHI Bimirpae Kynpyn.

— yavmpamixpoesemenmu. Ix y xinitusi e MeHiue (He nepesuinye 10 %). Lle [Tnom6ym, Ypan, Cenen,

AmoMiHilt, AypyM, ApreHTyM Ta iHili. BoHM BXOASITh 10 CKJIamy peyoBUH, SIKi OEpyTh y4yacTh y pery-
JISILT XKUTTEBUX MPOLIECiB.

Ennemiuni 3axBopioBaHHSI — 3aXBOPIOBaHHSI, IMOB’sI3aHi 3 HecTayelo abo HAWJIMIIKOM TOTO YW iHIIOTO
eJeMeHTa B OKpeMuX pailoHax. ICHye KiJlibka NeCITKiB eHAEMiUYHUX 3aXBOPIOBAHb POCAWH, TBAPUH i JIOAM-
HU. Hampuknam, y MiCIEBOCTSIX 3 HEAOCTAaTHBOIO KiJbKIiCTIO MOMYy BMHMKAE 3aXBOPIOBAHHS IIMTOMOAIOHOI
3aJ103M — EHAEMiUYHUIi 300. 3a HecTadi (hyopy criocTepira€Thesl Kapiec 3y0iB, a NMpyU HAIUILKY — (DJIyopo3
(MIsIMUCTICTb 3y0iB). OCHOBHUMM TposiBaMU Ie(MIillUTy Kalblil0 € CYyIOMU M’SI13iB, MOPYLIEHHS MPOLIECiB POC-
Ty OpraHiamy, 3CiJaHHSI KpOBi, OCTeornopo3 Ta iHii. [IpuunHOK0 3axXxBOpIOBaHb POCIMH MOXe OyTM HecTaya
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3ajiza B IpYHTI, 1110 IPU3BOJUTH A0 PYHHYBaHHS XJ0podiny i 3HeOapBIEHHS XJIOPOIUIACTIB. A 11€ B CBOIO Yep-
Ty BUKJIMKA€E HEKPO3U (BiAMMpPaHHS KJIITUH i TKaHWH). Hectaua dpepyMy — Takox olHaA 3 HAWMOLIMPEHIIINX
MPUYMH BUHUKHEHHSI aHEMiil, KpOBOTeY, OCJIa0JIeHHSI OpraHi3My, MOpPYILIEHHSI HEPBOBO-TCUXIUHUX MPOLECiB
1 3HIDKEHHS 1HTEJIEKTY Yy JiTeH.

Hapnuiok neBHUX XiMiUHMX €JIEMEHTIB TaKOX CHPUUYMHIOE TMOPYIIEHHSI HOPMAIbHOI XUTTEMISIbHOCTI
TBapuH. [1pn Hamuky B 1xi MonibaeHy Beauka porata xyaoba crpaxaae Ha MpoHOC, Hapiuinok Kynpymy,
BUKJIMKA€E 3aXBOPIOBaHHS nediHku, Hikemo — 3aXBOpIOBaHHS OYEil.

HEOPTAHIYHI CMOJTYKU B OPTAHI3BMAX

HeopraniuHi crioiyky KJIiTUH MpeAcTaBieHi BOIOK i MiHepaJbHUMU COJISIMU.

HaiinommpeHiiia HeopraHiyHa CHoJyKa B KJIITHMHAaX XUBUX OPraHi3MiB — Boma. Ii BMICT y pi3HUX KIi-
THHAX KOMMBa€eThed Bim 10% B emani 3yda mo 85% y HepBOBMX KIITHHAX i 10 97% y KIIiTMHAX 3aponka, IIo
po3BuBa€EThes. KiJIbKiCTb BOJAM B KITITUHAX 3aJIEXKUTh Bill XapakTepy OOMiHHUX IPOLIECiB: UMM BOHM iHTEHCUB-
Hillli, TUM BUIIWI BMIiCT BOOW. Y CepeIHBOMY B TiJli 0araTOKIITMHHUX MicTUThCs 0m3bko 80% Bomu. Takuii
BUCOKMI BMICT BOAM CBiIUMTH MPO BaxKJIMBY pOJb, OOYMOBJEHY il XiMiuHOIO mpupoaoto. Mosekyiau Boau
MaloTh MaJli pO3Mipy, BOHU TOJISIPHI 1 31aTHI 3’€IHYBaTUCS OJHA 3 OJHOIO BOAHEBUMU 3B’SI3KAMMU.

JWronbHU XxapakTep MOJEKYJIU BOAW J03BOJISIE 1l (DOpMYyBaTU HABKOJIO MOJIEKYJ OiJKiB BOAHY (COJIb-
BaTHY) ODOJIOHKY, sIKa IIepeIIKOKA€ IXHbOMY cKietoBaHHW. lle 36 3ana Boja, 1o ckimamae 4-5% BChOTO
il BMicTy. Pemty Bomm (61m3bKo 95%) Ha3uBalOTh BiIbHOIO. BinbHa Boma € ywigepcasvHum po3HUHHUKOM JIJIS
0araTboX OpraHiYHUX i HEOPraHIYHUX CIOJYK. BiblIicTh XiMIYHUX peakiliii BilIOYBAETHCS TUIbKU Y PO3UMHAX.
ITpoHUKHEHHST PEYOBUH y KJIITUHU i BUBEJEHHS 3 Hel MPOAYKTIB IUCUMIISLIT B OUIBILIOCTI BUTIAJKIB MOXJIMBE
TIIBKM B po3uMHeHOMY BUMIsiai. Boga Gepe 6e3nmocepenHio yyacThb i B 0iOXiIMUHUX peakllisiX, 1110 MPOTiKalTh
y KIITUHI (peakiii rigpoizy). 3 BOAOIO TMOB’sI3aHa TaKOX PEryJsiiisl TEIUIOBOTO PEXUMY KIITUH, TOMY IO
BOHA Ma€ 100py menaonpogionicme i menaoemuicmos. Benrka TeMIOEMHICTh BOAU 3aXMIIA€ TKAHWUHU POCIUH i
TBapWH Bijl IBUJIKOTO i CUJIBHOTO MiABUILIEHHS TeMIlepaTypH, a BUCOKA TeIIoTa MapoyTBOPEHHS 3a0e3mneuye
HamiiHy cTabili3allilo TeMIlepaTypy OopraHi3my. 3aBOSIKM BUCOKIl TEIJIONPOBITHOCTI 3a0e3MeYyIOThCSI PiBHO-
MipHUI PO3MOJIia Terjia Mo BCbOMY OpraHi3my. Y TOpPiBHSHHI 3 iHIIMMM pifMHAMU BOJia XapaKTEePU3YETHCS
BUCOKOIO TeMITepaTypolo KUITiHHSI, 1110 pOOMTh MOXJIMBUM iCHYBaHHS BCiX XKMBMX OpraHi3MmiB Ha 3eMJIi.

Bona mae sucoxy memnepamypy 3amepzanus MOPiHSIHO 3 iHIIUMMM piAMHAMM, a il TYCTUHA MaKcUMasbHa
npu +4 °C. Mana rycTuHa JIbOJly € CIPUSITIUBOIO JJIs1 BOAHUX TBapuH. JIil Ha MOBepxHi BOAM CTBOPIOE i30-
JIFOIOUME 11ap, TOMY MEIIKaHIi 03epa BUKMBAIOTh Mijl 1IapOM JIbOJAY B3UMKY.

Bucoxuii nosepxuesuii Hamse Boau 103BOJISIE iICHYBAHHIO OPraHi3MiB y 11 MOBEPXHEBUX 1Iapax.

Bona BukopuctoByeTbesl SIK Oacepeno Okcueeny i Tidpoeeny, siKi BUAUISIIOTBCS ITiJ 4yac CBiTJ0OBOI (a3u
¢doToCHHTE3Y.

Bona 6epe akTMBHY y4acTh y peTyJisiiiii OCMOTUYHOTO TUCKY B KJliTMHaX. [IpOHMKHEHHST MOJIEKYJI PO3UMH-
HUKa 4yepe3 HalliBIIPOHUKHY MeMOpaHy B PO3UMH PEUOBMHU, HA3UBAIOTh «0CMOCOM», & TUCK, 3 SIKUM PO3UMH-
HUK (BOoHa) MPOHMKAE Yepe3 MEeMOpaHy, — OCMOMUUHUM.

OCMOTUYHHI TUCK PIIWH OpraHi3My JIFOOWHU i OINBIIOCTI cCaBIiB MOpiBHIOE TUCKOBI 0,85%-TO po3unHYy
XJIOpUy HaTpito. PO3unMHU 3 TaKUM OCMOTUYHUM TUCKOM Ha3MBalOTh i30TOHIYHUMU, OJIbIII KOHLIEHTPOBaHI —
TiMepTOHIYHUMHU, a MEHII KOHIIEHTPOBAaHI — TiMOTOHIYHUMMU. SBUIIE OCMOCY JIEeXKUTh B OCHOBI Hampy>KeHHsI
CTiHOK POCJIMHHUX KJIITUH — Typropy. CTOCOBHO BOJIM BCi PEUOBMHU MOIISIOTHCS Ha eidpoginbhi (BOAOPO3-
YMHHi) — 6arato MiHepaJbHUX COJIei, KUCIOTH, YT, OUIKM, AesiKi BiTaMiHU, yCi MOHOCaxapuau i idpoghooni
(BOIOHEPO3UYMHHI) XXUPU, TIoJicaxapuan, AesKi coJli, BiTaMiHUA TOLIO.

OPIrAHIYHI CNOJTIYKHU B OPTAHI3SMAX

Ho cknany opraHiyHUX CIOJYK BXOJASITh YOTUPU XiMiUHi €JeMeHTH, sIKi Ha3uBaloTh opraHoreHHumu: lia-
poreH, OxcureH, Hitporen, Kapoon. Atom KapOoHy 3ymMOBIIIO€ XiMiuHi BJIACTUBOCTI OpraHi3MiB i 3maTHUIA
YTBOPIOBAaTH MilIHiI KOBaJIeHTHI 3B’SI3KHM 1 3B’sg13yBaTucst 3 aromaMmu [inporeny, Hitporeny, Oxcureny.

Ho cknany KJIITUHU BXOJSATh OpPraHiuHi CHOJYKM: BYIJIEBOAM, OUTKW, XXMPHU, HYKJIETHOBI KUCIOTU. BoHu
nepeBaxkHO MalOThb BEJIMKY MOJIEKYJSIPHY Macy, TOMY iX Ha3UBalOTh Makpomonexysamu. BUCOKOMOEKYISIpHi
OpraHiyHi CHOJIyKM, MOJIEKYJIN SIKUX CKJIAAaloTbCsl 3 BEJIMKOI KiJIbKOCTI OJHAKOBUX abO pi3HUX 3a OyI0BOIO
JIAaHOK, 1110 MOBTOPIOIOTHCS, HA3UBAIOTh Oionosimepamu. T1pocTi MOJIEKYIU, i3 3aUILKIB IKUX CKJIaAalThcs 0io-
MoJliMepu, Ha3UBaIOTb MOHOAIMepamu (AMIHOKUCIIOTU, HYKJIEOTUAM, MOHOcaxapuan). biononimepy cTaHOBISITh
6m3bko 90% cyxoi MacH KITHHU. Y TBapHWH KiJIbKICHO MepeBakaloTh OITKM, Y pOCIUH — TOJTicaXapyIn.
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BynoBa, BnactuBocTi Ta PyHKUii 6inkiB

Binku cxinagaote 50—80% cyxoi Macu KiiTuHM. MoJjeky/sipHa Maca OLIKiB KOJMBAEThCS Bill IECATKIB
TUCAY 0O 0araTbOX MUIBMOHIB OAUHULLb.

binku — 1e GionosiMepu, MOHOMEPAMU SIKUX € aMiHOKUCIOTHU. YCi OUIKM XXMBUX OpPraHi3MiB M0OYI0BaHi
3 20 amiHokucnor. He3Baxkaloun Ha 1ie, pi3SHOMAaHITHICTh OIJIKOBUX MOJIEKYJI BeJinue3Ha. BOoHM po3pi3HSIIOThCS
3a BEJIMYMHOIO, CTPYKTYPOIO i (DyHKIUISIMU, SIKi BUBHAYAIOThCS CKJIAAO0M, KIJIBKICTIO, ITOPSIAKOM PO3TalllyBaHHSI
aMiHOKMCJIOT.

Kpim npocmux 6inkiB (anbOyMiHU, TJIOOYJIiHU, TICTOHU), € W CKAa0HI, 1O SBISIIOTh COO0I0 CIIOIYKHU OiJIKiB
3 ByrjeBogaMu (IJIKOIIpOTeiaun), XXupaMu (JIIOIMIPOTEiAn) i HYKJISTHOBUMM KUCJIOTaMU (HYKJIEOIPOTEiZaMu)

KoxxHa amMiHOKKCI0Ta CKJIaJa€ThCs 3 BYIJIEBOAHEBOTO paavKaia, 3’ €IHAaHOro 3 KapOOKCUJIbHOIO TPYIIOI0,
Aka Mae kucaotHi Bractusocti (—COOH), i aminorpynoro — (—NH,), 10 BusBIs€ OCHOBHI BJIaCTUBOCTI.
AMIHOKHCIOTHY BiPi3HSIIOTHCSI OAHA Bif iHIIOI TUIBKM paguKalaMMu.

NH, — (llH — COOH
R

Baeanvha opmysa aminokuciomu

PocnuHu cuHTE3yl0Th BCi aMiHOKUCIOTH, HEOOXiHi 11 MoOyn0oBU OLIKiB, 3 IEPBUHHMX MPOAYKTIB (ho-
TOCUHTEe3y. TBapuHU i JIOAWHA HE 3MaTHI CMHTE3yBaTU TaKi aMiHOKMCJIOTU: BajiH, i30MILIMH, MillMH, JIi3UH,
JINTIOHIH, TPeOHiH, TpunTodaH i (eHinanaHiH. i aMiHOKUCIOTU HA3UBAIOTh HE3AMIHHUMU.

AMIHOKUCJIOTU — 1i€ aM(OTEepHi CMOJYKU, 110 BUSIBISIOTH OJHOYACHO BJACTMBOCTI i KUCJOT, i OCHOB.
Take siBUlllE OOYMOBJIOE MOXJIMBICTh CIIOJIYY€HHSI KUCJIOT Y JIOBTi JIAaHLIOXKU. [Ipu 11bOMY BCTAHOBJIIOIOTHCS
MilIHI KOBaJieHTHi (MEeNTUAHI) 3B’SI3KM MK KapOOHOM KHCJIOTHOI i a3oToM ocHOBHOI Irpyn (—CO—NH-) 3
BUAUIEHHSIM MoJieKysl Boau. CIOJYKM, SIKi CKJIaJaloThCsl 3 JBOX aMiHOKMCJIOTHUX 3aJUIIKiB, HA3UBalOTh Ou-
nenmudamu, i3 TPbOX — mpunenmudamiu, i3 0araTbox — noainemudamu.

Binku XuBUX OpraHi3MiB CKJIAJalOThCS i3 COTE€Hb i TUCSIY aMiHOKMCJIOT, TOOTO SIBJISIIOTH COOOI0 MaKpoO-
Mousiekyau. Pi3Hi BracTuBOCTI i (hyHKIIII OUTKOBUX MOJIEKYJI BU3HAYAIOTHCS MOCIiJOBHICTIO CIIOJy4YeHb aMiHO-
KUCIOT, 1110 3akonoBaHa B JIHK. 1Mo nociinoBHiICTh Ha3UBAIOTh NEPBUHHON CMPYKMYPOH MOAeKyau Oiika, Bif
SIKO1 3aJ1eXaTh HACTYITHI PiBHI MPOCTOPOBOI OpraHizallii i 0i0J0riuHi B1acTUBOCTI OinKiB. [lepBUHHA CTPYKTYypa
0iJIKOBOI MOJIEKYJIM OOYMOBJIEHA KOBAJIEHTHUMM TENTUAHUMU 3B’SI3KaMU.

MepBUHHA CTPYKTypa BTOPMHHA CTPYKTypa TpeTUHHA CTPYKTypa YeTBEpTUHHA CTPYKTYypa
IIpocmopoesi modeni cmpykmypHoi opeanizauii 6iikie

Bmopunna cmpykmypa OGi1KOBO1 MOJEKYJIM 3yMOBJIeHa ii cripajidalli€lo 3aBAsiKU BCTaHOBJEHHIO MixX
aToMaMU CYCiJIHiX BUTKiB cHipaji BOIHEBUX 3B’SI3KiB, 1110 YTBOPIOITHCS MixK NH-rpynamu omHoro BuTka i
CO,-rpynamu iHioro sutka. Bonu cia0uri Big KOBaJeHTHUX, ajie, 6araropasoBo MOBTOPIOIOUUCH, YTBOPIOIOThH
JIOCUTDH MiITHY cTtotyKy. PyHKITIOHYBaHHS Y BUTJISIII 3aKpy4YeHOI CITipalTi XapaKTepHe Ut 6aratbox (iopuisp-
HUX OiNKiB (KosareH, kepatuH, (piOpUHOreH, MiO3UH, aKTUH i iH.)

BaraTo 06inkoBuX MOJEKyJ CTalOTh (PyHKIIOHATbHO aKTUBHUMM TiJIbKU ITiCJISI YTBOPEHHSI TJIOOYISIpHOT
(mpemunnoi) cTpykTypu. BoHa popMyeThCs 1LJISIXOM GaraTopa3oBOro 3ropTaHHs cripaii y TpUBUMipHE YTBO-
peHHs1 — ro0yay. laHa CTpyKTypa HiATpUMYETHCS TiApo(POOHUMU B3aEMOAISIMU, €IEKTPOCTATUIHUMMU 3B 513~
KaMu MiX MO3UTUBHO i HETaTUBHO 3apsiPKEHUMU paauKalaMy 3aJMIIKIB aMiHOKUCOT i CIaOKUMU JAUCYJIb-
digHumMu (-S-S-) 3B’s13kaMu. [100YJISIpHY CTPYKTYPY Ma€ OiUTbIIICTh OUIKIB (a1bOYyMiHU, TJIOOYIiHM i iH.)

[ns BUKOHAHHS AesiKuX (PYHKIi MoTpiOHa ydacTh OiNKiB 3 OiublI BUCOKMM piBHEM oOpraHisallii, mpu
SIKOMY BUHUKAa€ 00’€IHAHHSI JAEKiJIbKOX TJI0OYJSIpHUX OUIKOBUX MOJIEKYJ Yy €IUHY CUCTEMY — UemeepmuHHy
cmpykmypy (XiMiuHi 3B’SI3KM MOXYTb OyTH pisHUMM — TriapocoOHi, BonHeBi, ioHHi). Hanpukian, mMosekyia
TeMOTJIO0IHY CKJIAIA€THCS 3 YOTUPHOX Pi3HMX TJIOOYI i TEMIiHOBOI IPYITH, 110 MiCTUTh i0H (pepyMmy.

Brpaty 6i1KOBOIO MOJIEKYJIOI0 CBOEI CTPYKTYPHOI OpraHiszallii Ha3uBalOTh JeHamypayicto.

[TpuunHOIO 11 MOXYTb OYTH Pi3HI XiMiuHi (KUCJIOTH, JIYTH, CIIMPTHU, COJi BaXKKUX METaliB Ta iH.) i (iznuHi
(BMCOKa TemIieparypa, TUCK, i0Hi3yloue BUIIPOMiHIOBHHS) (akTopu. CriouaTKy pyMHYEThCs Ayxke ciiabka —
YeTBepTUHHA, TIOTIM — TPETWHHA i BTOPMHHA CTPYKTYpH. SAKIIO Min Ai€lo neHaTypyrodoro (akropa He 3adi-
MAETHCS TIEPBMHHA CTPYKTYpa, TO MPU MOBEPHEHHI OLTKOBUX MOJIEKYJl Yy HOpMaJbHi YMOBM CEPEIOBUILA iXHSI
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CTPYKTypa MOXe€ BiJHOBJIIOBaTUCS, TOOTO BinOyBaeThcs penamypayis. 1151 BIacTUBICTb OLIKOBUX MOJIEKYJ 111U~
POKO BUKOPHUCTOBYETHCS B MEIMULIMHI JIJIs1 MPUTOTYBaHHSI BaKLIMH i CUPOBATOK Ta B XapyOBiil MPOMUMCIOBOCTI
JUJIsT OTPUMaHHS XapyoBUX KOHLIEHTpPATIB.

bBinky BUKOHYIOTbH TaKi (PYHKLII: CTPYKTYPHY, KaTaJiTUUHY, TPAHCIIOPTHY, PYXOBY, 3aXVMCHY, CUTHAJIbHY,
peryasiTOpHy, €HEPreTUUHY.

Ax 6ydieeavnuti mamepian (CTpykTypHa (DYHKIisI) OUIKM BXOISTh A0 CKJaay BCiX KJIITMHHUX MeMOpaH,
XpOMaTHUHY, Saepellb, puoocoM, (DOPMYIOTh LIUTOCKEET KIITUHU (MIKPOTPYOOUKHM i MIKPOHUTOUKM).

Kamanimuuny (pepmenmamusrny) OyHKIi0 BUKOHYIOTh OUIKM-(DEPMEHTU, SIKi y JECITKU i COTHi TUCSIY
pasiB MPUCKOPIOIOTH XiJl Oi0XiMIYHUX peaklii (aCUMLUISILIL i AUCUMIISLIT) Yy KIITMHAX MPU HOPMaJbHOMY THC-
Ky i TeMnepatypi 6au3bko 37 °C. BoHu Takox OepyTb y4acTb Y PO3LIEIJIEHHI MOXUBHUX PEYOBUH Y TPaBHii
cuctemi. @epMEHTH MalOTh, K MPABUIO, YETBEPTUHHY CTPYKTYpy. BidkoBa yacTrHa hepMeHTY HAa3MBAETHCS
anoghepmernmom. J1o ckiamy 6araTbox (pepMEHTIB MOXKYTh BXOAUTHU i HEOLIKOBI KOMIIOHEHTH — KOgaKTop (He-
OpTaHiuHi CITOJYKM, HAPUKIIAM, i0HM MeTalliB Zn?", Mg?* ta iH.) a0 KkoepMeHT (KOEH3UM), AKIIO II¢ HU3b-
KOMOJIEKYJISIpHA OpraHiuHa croojiyka (Hampukianm, BiTamiHnu). KoxeH ¢depMeHT MOXKe KaTali3yBaTU TiIbKM
OJIHY peakKl1lilo, TOOTO 1ist pepMeHTIB cTporo crneuudiyHa. CneundiuHicTb pepMeHTIB 00yMOBJIeHA HAsIBHICTIO
OIHOTO ab0 NEeKUIbKOX aKmMUBHUX YeHmpis, Y SIKUX BilOYBAETbCS TICHUI KOHTAKT MiX MOJieKyJaMu (pepMeHTy
i cnenugiuHoi peyoBUHU (CyOCTpaTy).

Cxema 0ii ghepmenmy

Monekyau OiabLIOCTI (hepMEHTIB Yy 0arato pasiB MEPEeBUILYIOTh 3a BEJIMUYMHOIO CYOCTpaT, Ha SIKMI BOHU
Mi10Tb. AKTUBHUUI LEHTP (PEPMEHTY CTAaHOBUTDH JIMIIE HEBEJIMKY YACTUHY MOTro MOJIEKYJIM, HaldyacTille Bimg
3 no 12 aMiHOKMCIOTHUX 3anuilKiB. KoxeH ¢epMmeHT mie npu neBHiil Temmnepatypi i pH cepenoBuiii. Jeski
(depMEeHTU 3aCTOCOBYIOTHCSI Y MEIMYHIN MpaKTULIi i XapuyoBiil IIPOMUCIOBOCTI.

Tpauncnopmua ¢hynkuyis OUIKIB IOJISITA€ B MEPEHECEHHI peYOBUH, HAIIPUKJIIA[, KUCHIO (TeMOIJIO0iH), BiJlb-
HUX XUPHUX KUCJIOT i AESIKMX 0i0JIOTIYHO aKTUBHUX PEeYOBUH (TOpMOHiB). TpaHCIIOpTHY (DYHKIIiI0 BUKOHYIOTh
i 6inmkM MemOpaH.

Pyxoea (ckopomaueéa) pyHKI1isl OIIKIB MOJSITAE y TOMY, 1110 BCi BUIM PYXOBUX peakiliii KJIITUH i OpraHi3miB
3a0e3MeYyI0ThCs CHeLiaIbHUMM OUIKAMM — aKTMHOM, MiO3MHOM i TyOyJliHOM. BOHM MiCTAThCS Y BCiX M’si3ax,
BiliKax, DXTyTUKaX, MikpodilaMeHTax. [XHi HUTKM 30aTHI CKOpOUyBATHCS 3 BUKOPUCTaHHSM eHeprii ATD.

3axucha @yukyis OINKIB MOB’sI3aHa 3 BUPOOJEHHIM JIEHKOLIMTAMU OCOOJIMBUX OUJIKOBUX PEYOBUH — iMy-
HOIIOOYJIiHIB (aHTUTLI) Y BiAMOBiAb HA IMPOHUKHEHHS B OpPraHi3M IeHETUYHO YY>KOPiZHUX OiNKiB ab0 MiKpo-
OpraHi3MiB. AHTUTLIA 3B’SI3yI0Tb, HEUTPaIi3ylOTh i pyiHYIOTh HE BJIACTHUBI opraHiamy crnoayku. IIpuxiamom
3axuCcHOI (pyHKIIiI OUIKiB TaKOE MOXe OyTH IepeTBOpeHHs1 (iOpuHoreHy y (piOpuH ITim yac 3ropTaHHSI KPOBI.

CuenanvHa (peuenmopua) ynkyis 3MIACHIOETbCS OUIKAMM 3aBOSIKM 3IaTHOCTI IXHIX MOJIEKYJ 3MiHIOBaTU
CBOIO CTPYKTYpPY IIiJl BIUIMBOM OaraThbox XiMiYHUX i (pi3MyHUX (PaKTOpiB, YHACIIJOK YOT0O KJIiTMHA abo opra-
Hi3M crnpuiiMaloTh i 3MiHU. Hanpukiian, y majanykax CiTKiBKM OKa MiCTUTbCS MIrMEHT POAOIICHMH, A0 CKJIamy
SIKOTO BXOJIUTb OLJIOK OKCHH.

Peecynsmopna ¢hynkuyis 301ACHIOETHCS TOPMOHAMU, 110 MalOTh OUIKOBY HpUpOAy (HaIpUKIad, iHCYJIiH,
AKTT, rimokaron).

Enepeemuuna ¢pynxuyis OUIKIB TOJIsIra€e y iXHiil 31aTHOCTI OYTH JKepesioM eHeprii B KiIiTuHi. I1pu moBHOMY
posueruieHHi 1 r 6inka Buainserbes 17,6 k/x eneprii.

BynoBa, BnacTuBocTi Ta ¢pyHKUil ByrneBoAiB

ByraeBoau — 00OOB’I3KOBUII KOMITIOHEHT $IK TBAPMHHMX TakK, 1 POCJIMHHUX KJIITUH. Y POCAMHHUX KJITH-
Hax ixHiit BMicT gocsirae 90% cyxoi macu (y Oysnbbax KapToIuii), a y TBapuH — 5% (y KiliTuHax nedinku). Jo
CKJIaJay MoJieKyJs ByrieBoaiB BxoasaTh KapooH, IigporeH i OkcureH, npuyomy KiJibKicTb aToMiB ligporeHy B
OLIbIIOCTI BUNAAKIB YABiUi MEPEeBUIIYE KiJIbKICTb aTOMiB OKcUreHy, TOOTO Take X came, K i y Bofi. Aje ic-
HYIOTb BYIJIEBOJIM, B SIKMX CITiBBIJHOILIEHHSI BKa3aHUX Y (hOPMyJIi XiMiYHUX eJIeMEHTIB iH1ie. Jlo Toro x aeski
3 UX CIOJYK MicTaTh atoMu Hitporeny, ®@ocdopy a6o Cyrabdypy.

Vci ByraeBoay MOAISIOTh HA TPU OCHOBHI KJIaCU: MOHOCAXapu/iv, oJjlirocaxapuiu, rnoJjiicaxapuiu.

Monocaxapudu, a6o npocmi uykpu 3aJeXHO Bil KiJIbBKOCTi aTOMiB KapOOHY IMOAISIOTH Ha Tpio3u (3 aTo-
Mu), TeTpo3u, (4), menrosu (5), rekco3u (6), rerrros3u (7) i 1.4. [lenTosn (pmubo3sa i me30KcUpr603a) BXOIAAThH
o ckiamy HykjaeiHoBuX KuciaoT i AT®. I'ekco3m (rimoxosa, ¢ppykTo3a, Trajakros3a) IMOCTIMHO MICTATHCS B
KJIITUHAX TUIOJIB POCJIMH, HAJalouu iM COJIOJKOTrO cMaky. [Jitoko3a MiCTUThCS B KPOBi 1 € JXKepesloM eHepril
IUIST KJITAH 1 TKAHUH TBapUH.
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Ouixocaxapudu — CTIOJyKU, B SIKMX KiJbKa 3aJIMILKIB MOJIEKYJ MOHOCAaxapuIiB 3’€AHaHi MixX co000 KOBa-
JIeHTHUMMU 3B’s13kamu. Cepel HUX HaWMOIIUpeHilll ducaxapudu. Jvucaxapuan o0’ € IHYIOTh B OMHIM MOJIEKYJIi ABa
MOHOcaxapuau. XapuyoBUi LyKop (caxapo3a) CKIAJAa€ThCs 3 MOJIEKYJI INIFOKO3M i (DPYKTO3M, MOJIOUYHUI LIYKOD
(1aKTO3a) BKIIIOYAE TJIIOKO3Y i TaJIakTo3y, a COJOMOBUI IIyKOp (MajbTo3a) — JIMIIE 3aJIUIIKA [JIFOKO3U TOIIO.

VYci MoHO- 1 gucaxapuay 4O0Ope PO3UYMHHI Y BOII i MAlOTh COJIOAKMI CMaK.

Monexkynu nosicaxapudié yTBOPIOIOTBCSI B Pe3yabTaTi MOMIKOHIAeH callil MoOHOcaxapuaiB. MoHOMepoM I10-
JIicaxapuiiB — KPOXMaIlo, IJIiKOTeHY, LeI0I03U (KJIITKOBMHU) 1 XIiTUHY € TJII0KO03a.

Iloaicaxapudu maiixe HEPO3UMHHI Y BOJIi i HE MalOTh COJIOAKOro cMaky. OCHOBHI ToJjicaxapuan — Kpo-
xmanb (y POCIMHHUX KJIITUHAX) 1 enikoeen (y KIIITUHAX TBApUH) BiAKJIAIalOTbCS y BUTJISIII BKJIIOUYEHD i € 3amac-
HUMU €HEPreTUYHUMU PEYOBMHAMM.

ByrieBoau yTBOpIOIOTHCS B 3€JE€HUX POCAMHAX Y Tpolieci (PpOTOCUHTE3Y i MOXYTh BUKOPUCTOBYBATHCS B
MOJAIBIIOMY IJIsI 0I0CMHTE3y aMiHOKHUCIOT, KUPHUX KUCJIOT Ta iHIINX CIIOJIYK.

ByrieBoau BUKOHYIOTH TpYM OCHOBHi (DYHKILii: Oydigeavry (CTPYKTYPHY), eHepeemuuHy i 3anacaroyy. lle-
JII0JI03a YTBOPIOE CTIHKM POCIMHHMX KJIITHH, CKJIAOHUI ITojlicaxapuj — XITUH — CTiHKM KJITHUH rpuOiB i
30BHIIIIHII CKeJIeT WIEHMCTOHOrux. ByrmeBoau y crojiykax 3 Oiakamu (TJIIKONPOTEIHM) BXOOSATH IO CKJIAmy
KiCTOK, XpSIiB, CYXOXWJIb i 3B’SI30K.

Kpim Toro, ByrieBoau BUKOHYIOTb POJIb OCHOBHOIO JIXKEpejia eHepril B KJIITUHi: MpyU OKUCHEHHi 1 T Byr-
JIeBOMiB BUBLIbHSEThCS 17,6 KJIxk eHepril. Kpoxmaib y pOCIMHHUX KJITHHAX, a [JIKOTeH y M’si3ax i KJIiTHUHAaX
MEeYiHKU BiIKJIAZalOThCs SIK 3aIlacHi MOXWBHI PEYOBUHU.

BypnoBa, BnacTuBocTi Ta ¢pyHKUil niniais

Jlininu € 0OOB’I3KOBMMU KOMITOHEHTaMM BCiX KIiTUH. Lli criosyku Hepo3unHHi y Boai (rinpogoOHi), aie
JI00pe pO3YMHHI B HEMOJISIPHUX OpraHiuvHMX po3uyMHHUKax (edipi, 0eH3uHi, 6eH301i, XJI0podopMi Ta iH.)

Jlininyn MoXyTb yTBOPIOBaTU CKJIaJHi KOMIUJIEKCH 3 OiIKaMu (JIiMOmpoTeinaun), ByrjaeBogaMu (TIiKoimian),
3anuiikamMu docdopHoi kuciaotu (¢ocdoninian) Ta iH. HalinomwupeHilumuMu cepef JiMiaiB € xcupu, 110 sIB-
JISIIOTh 0000 CKJIaHI e(ipy BUCOKOMOJIEKYJSIPHUX XHUPHUX KUCIOT i TPMATOMHOIO CIUPTY — MIiLEPUHY.
Bwmict XupiB y KITiTHHI KOTUBAa€EThCA Bim 5 10 15% Macu cyxoi pe4oBMHM, a B KIIITWHAX TiAIIKipHOL XUPOBOT
KiIiTkoBUHU — 110 90%. SIximo B XupHUX KUcioTax € noasiiiHi 38°sa3ku (C = C), To Taki KMCIOTH i JIiTian,
1110 B HUX MIiCTSThCSI, HA3UBAIOThb HeHacuyeHumu. ZKUPHi KUCIOTH, JIIMiAN,y MOJIEKydaX sIKUX HeMa€e MOABIMHUX
3B’513KiB, Ha3MBalOTh HacuueHumuy. HeHacMueHUMHU XUPHUMU KHUCJIOTaMU € OJieiHOBa, JIiHOJIeBa i JIIHOJIEHOBA,
HacUYeHUMHU — TaJbMITUHOBA, CT€APMHOBA, apaxXiHOBa.

Kupu 3 KOPOTKMMU HEHACUUYEHUMMU JIAHLIIOTAaMU XUPHUX KUCJIOT TUIABJISTHCS TIPU HUBBKIN TeMmepaTypi,
a Mpu KiMHaATHIN TeMmepaTypi MaloTh PiAKy KOHCUCTeHLio (oii). ZKupu 3 10BrumMyu HaCUYEHUMU XKUPHUMU
KUCJIOTaMU TIpU KiMHATHIi TeMmIieparypi € TBepAUMU PEUYOBUHAMMU.

BaxnuBa posib B opratisaiiii 6ioJIorivyHMX MeMOpaH HaleXUTh ghocghoainidam, y MosieKynax SIKUX 10 OJl-
Hi€i 3 TPbOX TiAPOKCOrPYIl TillepUHY NPUETHYEThCS (hochopHa KUCTOTA.

Ho nimigiB HanexaTb éocku — CKaaaHi edipy OJHOATOMHUX BMCOKOMOJEKYJISIPHUX CHUPTIB i BUIIKX
KapOOHOBMX KHCJIOT, 110 BXOASITh 10 CKJaay JiMiaHuX (pakiiii HEpBOBOI TKAHWHU, CeJIe3iHKU, JiM(baTUIHUX
BY3JIiB i )KOBYHUX MPOTOK. BaXJIMBY poJib y XKMBUX OpraHizaMax BiJirpatoTb cmepoidu, moOya0BaHi Ha OCHOBI
CIIUPTY XoJsiecTepony. Jlo i€l rpynu JimifiB HajeXkaTh KOBUHI KHUCJIOTH, CTaTeBi TOpMOHU, BiTamiH [l Ta iH.
Ho crepoiniB nonibHi mepnenu, NpencTaBHUKAMU SIKUX € eibepeninu (pPOCTOBI pEUOBUHU POCIWH), KAPOMUHOiou
(boTtocuHTE3yI0UI MITMEHTH), MeHmoa i kamgopa (edipHi oJlii POCIUH).

DyHKIIi1 KNUpiB: cmpykmypra (OYIiBEIbHA), pecyasimopHa, eHepeemuuHa, oxcepeso 600U, 3anacaioa i 3axucHa.

BimonekynsipHuii 1ap JdinigiB (mepeBaxxHo docdoliinian) yTBOpOE OCHOBY BCiX 0i0JOTiYHMX MeMOpaH
KJIiTUH. Jlinmiaum BXoasTh 10 cKJaay 000JJOHOK HEPBOBUX BOJIOKOH. ITOXiZTHMMM 10 XOJECTEPUHY € YOJIOBIUMIA
(TecToCTEPOH) 1 XKiHOUYMI (MTPOrecTepOH) CTaTeBi TOPMOHM I ajlbAOCTEPOH (FTOPMOH KOPU HAJIHUPHUKIB), Bi-
TamiH JI i )KOBUHi KUCJIOTH.

Kupu — pxepeso eHeprii: mpyu MOBHOMY po3lleruieHHi 1 T xkupy BUBiIbHSIETbCS 38,9 KIIX eHeprii. BoHu
TaKOX € JxKepeJoM Boau: nmpu okucHeHHi 100 r xxupy Buaiisietbest mpuoansHo 110 r Boau. 2Kupu € 3anacHum
JIKEepesIoM eHeprii, HarpoMaJXKylouuch Y XXUPOBiil TKAHUHI TBApWH i B IUIoJax Ta HaCiHHi pocivH. BoHu 3a-
XMILIAKTh OPraHu BiJl MEXaHIYHUX YLIKOMXKEeHb (HaNpUKIIal, HUPKU OTOUYEHI M’ SIKUM KHUPOBUM «(DYTISIPOM»).
Harpomamxyouuch y MiAIIKIpHINA XXUPOBil KIITKOBUHI JESIKUX TBApWUH (KWUTH, TIOJIEHi), XKUPU BUKOHYIOTh
Menaoi30nAYiliHy QYHKUYI.

BypnoBa, BnactuBocCTi i PyHKUIiT HYKNeIHOBUX KNCNOT

HykJ/ieiHOBI KHCJIOTH MalOTh MEPIIOYEPTOBE 0IOJOTIYHE 3HAYEHHS i SIBJISIOTh COO0I0 CKJIAIHI BUCOKOMOJIE-
KYJISIpHI GioTmoiMepy, MOHOMepaMH SIKUX € HyKJIeoTHau. Briepiie Bonn Oyim BusBIeHi B 1868 p. miBeiiap-
cbkmM Jikapem @. MilepoMm y simpax JISMKOIUTIB, 3BiIKM 1 iXHS Ha3Ba (Bim .am. nucleus — sapo).

IcHye nBa TUNIM HYKJIETHOBUX KUCJIOT: Ae30oKcuprboHykieiHoBa kuciaoTa (JJHK) i pubonykieinoa (PHK).

JJHK BXOZuTh B OCHOBHOMY IO CKJIaAy XpOMAaTHHY siipa, Xo4ya HeBeJIMKa ii KiJIbKiCTh MIiCTUThCS M Yy IEeSIKNX
opratenax (MitoxoHapii, miactuan). PHK mictutbes B simepiisix, pudbocomax, KapioriazMmi i HATOIIa3Mi KIITUHM.
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Crpykrypa Monekymu JJHK Oyma Brepie posmmdpposana JIx. Yorconom i @. Kpikom y 1953 p. Bona
SIBJISIE COOOI0 ABA IMOJIIHYKJIEOTHUIHI JJAHIIOTH, 3’€IHaHI onuH 3 omHUM. MoHnomepamu JIHK € Hykneotunm, no
CKJIaJy SIKUX BXOJSTh NMEHTO3HUI LIYKOP — J1€30KCUPM003a, 3a1uiloK (hochaTHOI KUCIOTHU i OHA 3 YOTUPHOX
HiTpaTHUX OCHOB. HyKJ€oTHaM BiApi3HSIOTHCS OAWH Bill OMHOTO TUIbKM HITpaTHUMM OCHOBamu. Jlo ckiamy
HykaeotuaiB JIHK BxoasiTh Taki HiTpaTHI OCHOBU: aderin i eyanin (MypUHOBI KUCIOTU), Yumo3suH i mumin (1i-
puMinuHOBI ocHOBM). Hykjeotuau 3’€ IHYIOTbCS B JIAHLIIOT 1LIJISIXOM YTBOPEHHS KogareHmHuux gocgoouediprux
3B’SI3KiB MiX J1€30KCHPHO03010 OJHOIO i 3aJauIIKOM (bocdaTHOI KHUCIOTU HACTYIIHOro Hykieotupa. OOuaBa
JIQHLIOTU 3’€QHYIOTbCS B OOHY MOJICKYIY 600HUMU 3B’SI3KaMU, SIKi BUHMKAIOTh MK HITpaTHUMM OCHOBaMU
Pi3HUX JIAHLIOTiB, MPUYOMY BHACJIJOK MEBHOI MPOCTOPOBOI KOH(pirypauii Mixk ajeHiHOM i TAMiHOM BCTaHOB-
JIIOIOThCS JiBa 3B’SI3KM, a MiX T'yaHiHOM i LIUTO3MHOM — TpPH.

Cxema 6ydosu moaexyau JIHK:
® — zanuok GhochopHOI KUCIOTH,
JI — ne3oxkcupubo3sa;
A, I', II, T — BianmoBimHO aneHiH, T'yaHiH,
LIUTO3UH, TUMiH (HITpaTHi OCHOBM)

Jlaniiorn B monekynni JJHK anTumapanenbHi, TOOGTO CIpsIMOBaHi B MPOTUJICKHI CTOPOHU Tak, 1o 3'-Ki-
HEIlb OJHOTO JIAHITIOTa PO3TAIlOBYETHCS HABIPOTH 5'-KiHIl Tiepinoro. [loaBiitHmit gaHIor monekyan JHK
3aKpYy4YEeHUI BIIPABO y BUIJISAI Cripajli HABKOJIO OJIHI€T OCi.

Butku cripai yTpuMylOThCs 3aBASIKM BOJHEBUM 3B’SI3KaM i TiapodoOHUM B3ae-
MOJisIM. Y3I0BX cHipaji MOJIEKYJU CyCiIHi HYKJIEOTUIM PO3TalllOBYIOThCSI Ha BijcTa-
Hi 0,34 HM onuH Bia ogHoro. IToBHUI 00epT cripasi Bktouae 10 map HYKIEOTUIIB,
IOBXKXMHA 1oro 3,4 HM.

B 1951 p. E. Yapradd BcraHOBUB, 1110 B Oyab-skiit Mosekysai JJHK KigbKicTb
aJIeHiHy JOpPIBHIOE KiJIBKOCTI TUMiHY, a KiJIbKiCThb T'yaHiHY — KUIBKOCTI LIMTO3UHY,
cyMa MypUHOBMX OCHOB JOpiBHIOE cywmi mipuMiguHoBux: A+ I' = T + I (mpaBu-
o Yapradda). B moganpimioMy Oyj10 BCTaHOBJIEHO, IO HYKJICOTHAM JBOX JIAHIIIOTIB
yTBOpIoI0Th Napu: A—I', I'—LI.

Cropora BiIMOBIAHICTh HYKJIEOTUAIB OAWH OAHOMY B MapHux JjaHiorax JTHK
Ha3UBAETHCS KoMnaemenmapricmio (B3a€EMOJIOMNMOBHIOBaHICcTIO). LIsi BracTuBicTh Jie-
JKUTb B OCHOBI penaixayii (camonoaBoeHHs1) MoJiekyau JTHK, To6To yTBopeHHSI HOBOI
MOJIEKYJIM Ha OCHOBI BUXIiTHOI.

Penmikanisi BimOyBaeTbess TakuM uumHOM. Ilig miero cnewmiaabHOro depMeHTa
(AHK-moniMepasu) BinOyBaeTbcsl po3kpyuyBaHHs cripani JJHK i po3puB BomHeBuX
3B’SI3KiB MK HYKJICOTUIAMU JABOX JIAHIIOTIB. [0 3B’SI3KiB, 1110 3BUIBHWINCS, 32 TIPUH-
LIMITOM KOMILJIEMEHTApPHOCTI MPUEAHYIOThCsl BianoBiaHi Hykieotunn JTHK (A—T,
I'—1I). OTxe, MoOpsiIOK HYKJIEOTUAIB y «cTapomy» jJaHIo3i JIHK Bu3Hauae mopsinok
HYKJIEOTUIIB Y «HOBOMY», TOOTO «cTapuii» jaHior JIHK € mMarpuuero misi CUHTE3y
HoBoro. Taki peakliii Ha3UBalOTb peakyiamu mampuuro2o cuHme3y. BoHM XapaKkTepHi
TUIBKA JJIS1 JKMBUX OPraHi3MiB.

Ockinbky KoMIuieMeHTapHi JaHmiorn B monekyn JHK crpsmoBaHi B MpoTWiIeXKHI CTOpOHU, a dep-
meHT JIHK-nmomimepasa Moxe pyxatucst y3nosx jaHiora JJHK Tiipku B HanpsgMKy 3'—5', TO CUHTE3 HOBMX
JIAHLIIOTIB BiIOYBA€ETHCS aHTUIApajebHO (MPUHLMIT aHTUIIAPAIEbHOCTI), MPUYOMY TepIUUi, 2i0upyroyuil,
JIOUipHIil JIAHIIOI CMHTE3YEThCs Oe3nepepBHO B Mipy po3kpydyBaHHsS moiekynu JAHK, a apyruit, eidcmaro-
yyli — OKpeMuMu (pparMeHTamu, SKi MOTIM 3LIMBaIOTLCS 3a JonomMoroto depmeHTa Jiirasu. Ilicasa perutikaitii
koxHa moJjekyia JJHK MicTuTh oaMH MaTepUMHCHKUM JIAHLIIOT i CUHTE30BaHUM «104ipHii». Takuil npuHIAN
CUHTE3Y Ha3UBAETbCS HANIBKOHCEPBAMUBHUM.

Monexym JHK moxyts Mictutn Bim 200 mo 2 - 103 map HykimeoTumiB. BenmdesHa pisHOMaHITHICTb MO-
nekyn JHK mocsiraeTbest ixHiMU po3MipaMu, CKJIaAoM i Pi3HOIO MOCIiAOBHICTIO HYKJICOTHUIIB.

Posns IHK y kiiTuHi nossirae y 30epeXeHHi, BiATBOPEHHI 1 Mepeaadi reHeTU4YHoi iHgopMallii. 3aBasiku
MaTPUYHOMY CHMHTE3y CIlagkoBa iH(opMmallisl JOUipHiX KJIITMH TOYHO BiJIOBiIa€ MaTePUHCHKIM.

PHK, sax i JHK, — e nojiMmep, 1110 CKIAJAETHCSI 3 MOHOMEPiIB-HYKJIeOTUAIB. CTpyKTypa HYKJIEOTUIiB
PHK nioni6Ha no ctpykrypu HykiaeotuaiB JIHK, ajie € meBHi BiIMiHHOCTI: 3aMiCTh A€30KCMPUOO3U 10 CKIaay
HykjaeotuaiB PHK BxoauTh MeHTO3HMI LiyKOop — pubo03a, a 3aMiCThb HITpaTHOI OCHOBM TUMiHYy — ypalluJ.
IHIIi TpW HiTpaTHI OCHOBM Taki X caMi: ajieHiH, TyaHiH, uuMTo3uH. Y mnopiBHsHHI 3 JIHK no cknamy PHK
BXOJIMTh MEHIIIEe HYKJICOTUIIB, i OTKe, 11 MOJIeKYJIsSipHAa Maca MeHIlia.

Bimomi nBo- i omnonanioroBi PHK. JIBomanmtoroBi PHK mpuramanHi gesskuM BipycaM i BUKOHYIOTh
poJib 30epirayva i repejgaBaya CrajakoBoi iHopMallii. ¥ KIiTUHaX iHIIMX OpraHi3MiB 3yCTpiyalOThCsl OJHOJIAH-
mioroBi PHK, s1xi € xomisimu BignoBigaux ainsgsHok JHK.

Cxema monexyau JTHK
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VY xuitnHax icHyoTh Tpu Tunu PHK: iHdopMaliitHa (MaTpuyHa), TpaHCHIOPTHA i pubOocoMalibHa.

Ingpopmayiiona PHK (i-PHK) cxmagaerses 3 300—30000 HykiIeoTHAIB i CTAHOBUATH NpUOIM3HO 5% yciel
PHK, 1o Mictutbes B KiaiTuHi. BoHa € komieto neBHoi aiissHku JIHK (rena). Monekynau i-PHK BukoHyoTh
pPOJIb MEPEHOCHUKIB reHeTu4HoI iHpopMatii Bin JIHK no Miciisg cuHTe3y Oinka i 6epyTh 6e3mocepenHio yyacTb
y CKJIaJJaHHI MOTr0 MOJIEKYI.

Tpancnopmua PHK (t-PHK) cranosuts 6imsbko 10% yciei PHK xiritnauy i ckiragaerbes 3 75—85 Hykie-
OTU/IIB.

Monexynu T-PHK GepyTh 6e3nocepenHio ydyacTb y 0OiOCHMHTE3i OiIKiB — TPaHCIIOPTYIOTh aMiHOKUCIOTHU
3 UUTOILIA3MU OO0 PUOOCOM.

OcHoHy vyactuHy PHK mwmrorasmu (6ausbko 85%) craHoButh pubocomarvia PHK (p-PHK). Bona
BXOAUTH A0 ckjaxy pudocom. Monekynu p-PHK cknagarorbest 3 35 tuc. HykieoTuaiB. BBaxaiors, 1o p-PHK
3a0e3neyvye MneBHi mpocTopoBi B3aemopo3MillieHHs i-PHK i T-PHK.

XimiuHa 6yaoBa AT®. Ponb AT® B eHepreTUMHOMY OOMIiHi KIiTUHM

Anenosuarpudochopna kuciora (ATD, ageHozuHTprdocdar) € 060B’I3KOBUM KOMITOHEHTOM OYIb-sSIKO1
KUBOI KIIITUHU. AT® — MOHOHYKJICOTUI, IKWI CKJIAJAEThCS 3 HITPAaTHOI OCHOBU aJIcHIHY, [IEHTO3HOIO MOHO-
caxapuay puO03M i TPhOX 3IMIIKIB (hocaTHOI KMCIIOTH, SIKi 3’€AHAHI OOWH 3 OJHUM BUCOKOEHEPreTUYHUMU
(maxpoepeiunumu) 3B’ I3KaMu. Y TIporieci Tigpoizy (mpueaHanHs Boan) Bim AT® BimiernmoeTbes pocdarHa
rpyna i AT® neperBoproeThest Ha AP (ameHo3mHaudocdar), a Ipu HACTYITHOMY BifIleTUIieHHi docdaTHOI
rpynu — Ha AM® (ameHo3naMoHOdocdar). BinmeruieHHs onHiel MojeKynn GocdaTHOT TPYITH CyTIIPOBOIKY-
€Tbcs BUAiIeHHSIM Om3bko 40 xJIx eHeprii).
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bydosa AT® ma mexanizm nepemeopents AT® y AHD (~— sucokoerepeemuuHuli 36 130K)

3BopotHUii nporec neperBopeHHs AM® Ha AJI® i AI® Ha AT® (pochopumoBaHHs) BinOyBaeThCs
MepeBakHO B MITOXOHAPISIX ILLJISIXOM NMPUEAHAHHS 3aIUIIKY (ocdaTHOT KMCIOTU 3 BUAUIEHHSIM BOIM i IO-
MIMHaHHS Oiiboi (6i1bin Hix 40 kXK Ha KOXKHOMY eTalli) KiJIbKOCTi eHeprii. Bcboro y 1Box MakpoepriuHux
3B’s13Kax akymyJtomtoThesl 84 kJIXK eHeprii.

OTtxe, Tig yac posuieruieHHS MoieKyan AT® BuminsgeTbcs BelrKa KiJlbKicTh eHeprii. BoHa BUKOpPUCTOBY-
€TbCS JUISI CUHTE3Y HEOOXiAHUX OpraHi3My CIIOJYK Ha MiATpMMaHHS MEeBHOI TeMIepaTypu Tija, 3a0e3neyeHHs
Pi3HUX TPOLIECIB KUTTEMISIILHOCTI.

AT® Bigirpae ToJ0BHY poJib B €HEPreTUYHOMY OOMiHi OpraHi3my.

BionoriyHo akTUBHI pe4oBUHU

Biosioriuno akTUBHI pe4oBUHM — OPraHiuHi CMOJIyKM Pi3HOI XiMiUHOT MPUPOAU, 3AaTHI BIUIMBATU HAa OOMiH
PEUYOBMH 1 MEPETBOPEHHS €HEPTii B XXMBMUX icToTax. Jlo HUX HajlexaThb BiTaMiHU, TOPMOHU, pepMeHTH, (hiTo-
TOPMOHM, HEWPOTOPMOHU, (DITOHLIMAM, AJTKAIOIAN TOILIO.

Biraminu — 6ioJ10TiYHO aKTUBHiI peYOBMHU Pi3HOI XiMiYHOT MPUPOAU, HEOOXiaHI ISt 3a0e3MeueHHs Mpo-
LIECiB XUTTEMISUIBHOCTI BCiX XMBUX OpraHidaMiB. BiTaMiHuM OepyTh yyacTb B OOMiHi PeUYOBHUH i MepeTBOPEHHI
eHeprii 3ae0iIbIoro y ckiaai ¢pepmeHTiB. JloboBa moTpeda JIOAMHU y BiTaMiHAaX CTAaHOBUTH Milirpamu, a
iHOi ¥ MiKpoTrpamMu.

Huni BimoMo 64u3bko 50 pi3Hux BiTaMiHiB. BOHU MO-pi3HOMY BIUIMBAIOTh Ha >XMBi OpraHi3Mu, ajie €
JKUTTEBO HEOOXiMHUMHU KOMMOHEHTaMU 30aJJaHCOBAHOIO XapuyBaHHSI JIIOAWUHU i XXMBJIEHHS TBApWH.

OcCHOBHE JXKepeJsio BiTaMiHiB — MPOAYKTH XapuyBaHHS MEePeBaKHO POCIMHHOTO MOXOIXKEeHHs. AJle € BiTa-
MiHHU, SIKi MICTSITbCSI y MPOJAYKTaX TBAPUHHOIO MoXoakeHHs (BitamiHu A i [1). Jlesgki 3 HUX MOXYTb CUHTE3Y-
BaTUCS B OpraHi3Mi JIIOAWHU i TBAPUH 3i CBOIX MOMEPeAHUKIB (MPOBITaMiHiB) Yy MEBHUX TKAHWUHAX OpPraHi3My.
Hanpuknan, BitaMiH [l yTBOPIOETHCS Y LIKipi JOJUHU MMiJl BILIMBOM YJbTpadioeTOBOIO BUIIPOMiHIOBaHHSI, a
cMMOiOTHYHI OakTepii B KMIIEYHUKY JIIOAMHU CUHTE3YIOTh Bitaminu K, B, B,,, Bitaminu rpynu B yrBopiooth
MiKpOOpraHi3Mu, siKi XHBYTb y pyOLli XXyiHUX TBapuH. O1HAK CMHTE30BaHUX B OpraHi3Mi JIOJAUHU BiTaMiHiB
HEIOCTAaTHBO 151 3a0e3MeUeHHST 100 HOPMAaJIbHOI XUTTEMISUIbHOCTI.

Sxio B opraHi3Mmi TpuMBajauii yac HE BMCTAYa€ MEBHUX BiTaMiHIiB, TO PO3BUBAETHCS 2iM0GIMAMIHO3, 3a 1X
MOBHOI BiICYTHOCTI — agimamino3, a 3a HaJJIUILKY — 2inepeimaminos.
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3ajiexXHO BiJl 3MaTHOCTI PO3UMHATUCS Y BOJi ab0 >XMpaxX BiTaMiHU MOIIISIOTh HA 6000po3uuHHi (BiTaMiHU
rpyniu B, C) i arcupopozuunni (A, I, K, E).

T'opmMoHM — opraHiuHi peyoBUHMU, 3[1aTHi peryJoBaTH Mpoliecu 0OMiHy peYOBMH i MEPETBOPEHHS €HEprii.
Ix BUpOGISIOTH 321031 BHYTPIILHBOI CeKpeLlii JTIOIUHY i TBAapUH. ICHYIOTb i Heiipoeopmonu, SIKi BUPOOIISIOTHCS
MEeBHMMU HEPBOBUMM KJIiITUHAMU (HANpUKJIA[, aapeHaliH i HOpaapeHaliH).

IToTpanisioun y KpoB, BOHU OEpYTh y4yacTb y PeryJisiiii 0OMiHy pedyoBMH, MiITPUMaHHiI TOHYCY HEIOCMY-
TOBAHOI MYCKYJIaTypH Ta CTAJIOCTi BHYTPILIHBOTO CKJIAMy CEPEAOBUILIA OPTraHi3My.

3a XiMiuHOI0 MPUPOIOI0 TOPMOHU TMOIIISAIOTh Ha 4 TpyIu:

1) moxigHi amiHiB (TUPOKCUH/aapeHasiH)

2) 6inku abo nmentuau (iHCY/IiH, TIIOKAaroH, COMaTOTPOIIiH)

3) crepoigu (cTaTeBi TOPMOHM)

4) XXUPHi KUCJIOTHU.

T'opMOHU MalOTh MOBLIBHY, aje TpUBAY Ail0. XapaKTePHUMU OCOOJMBOCTSIMU il TOPMOHIB €:

— eucoka bionoeiuna akmuericms (11i CIOJYKW BILIMBAIOTh HA KJIITUHU, TKAHWHU YU OPraHU y He3HAUHUX

KUJIBKOCTSIX)

— eucoka cheyugiunicms (BIJIMBAIOTD JIMIIE HA MEBHi MPOLIeCH, 1110 BiA0YBalOThCS B MEBHUX TKAHUHAX YU

opraHax)

— ducmanyivnicms Oii (IepeHOCATbCS HA 3HAUYHI BiJICTaHi i [iIOTh JaJIeKO BiJl MiCLI CBOIO CUHTE3Y)

— GIOHOCHO KOopomKull yac icHyéanHs (JMIle ACKibKa XBWJIMH a00 TOAWH MiCJasl 4YOro BTpayaloTh CBOIO

aKTUBHICTb)

BionoriyHO aKTUBHUMM PEeYOBMHAMU, SIKi BUPOOJISIIOThCSI B OPraHi3Mi POCIUH i rpubiB, € (iTOropMoOHU
i anKanoiau.

®DiToropMoOHM — PEUYOBUHU Pi3HOI XIMIUHOT MPUPOAU, SIKi YTBOPIOIOTLCS B MEBHUX KIIITUHAX i PeTyJIOIOThH
npoiecu 0OMiHYy PeYOBUH, KOOPAWHYIOThH iHAMBIAyaJIbHUI PO3BUTOK. BOHM BILIMBAIOTh Ha MPOLIECH PO3BUTKY
POCIWH: MO i PIiCT KJIITUH, AudepeHliiallilo TKaHWH, ()OpMYyBaHHS OpraHiB, pO3BUTOK OPYHbOK, TPOPOCTaAH-
Hs1 HaciHHS Ta iH. OJHI 3 (ITOrOPMOHIB CTUMYJIIOIOTH 11i TIPOLIECH, a iHIIi, HaBNaKu, raJbMYyIOTh.

AlKanoinu — opraHiuHi CIOJYKM TepeBa’KHO POCIMHHOIO TOXOJKEHHS, SIKi MalOThb Y CBOEMY CKJaji
HitporeH. binbliicTh ix € OTpyAHUMU AJISI TBAPUH 1 JTIOAUHU, OESIKi 3 HUX MalOTh HAPKOTUUHY [it0 (HiIKOTHUH,
mopgin). Lli cnonyku BusiBieHi y pociuH poauH Ilacibonosi, JliniiiHi, KonorisgHi, MakoBi. 3HauHy iX Kijlb-
KiCTb BUKOPUCTOBYIOTh Y MeAuLMHI. Hanpukian, XiHiH NPUTHIYY€E XUTTEAISIIbHICTh MAJISIPIMHOTO ILIa3MO/IisI
B €PUTPOLIMTAX JIIOAUHU.

AHTHOIOTHKM — 0iOJIOTIYHO aKTUBHI PEUOBMHH, SIKi BUPOOIISIIOTECS MiKpoopraHi3MaMu. BoHM BIIMBaOTh
Ha KJITWHM iHIIUX MiKpPOOPTaHi3MiB, TaJIbMYIOUM 1X PO3BUTOK a00 BOMBAIOUM IX.

JltonuHa BUKOPUCTOBYE aHTMOIOTMKU JUIsl JIiIKYBaHHSI 3aXBOPIOBaHb, sIKi CIIPUYMHIOIOTH XBOPOOOTBOPHI
OakTepil UM TpubOM (MEHIUMIIH, HICTATUH, TETPALIMKIIiH TOLIO).

®DiToHMaM — OpPTraHivHi CITOIYKH, SIKi MalOTh OAKTEpUIIMIHY i TTPOTUTPHOKOBY Aito. Lli pedoBrHM Bimirpa-
I0Tb BaXXJIUBY POJIb Y PETyJIsLIii CKJIaay MOBITPs, MiATPUMAaHHI CTaOiIbHOCTI GiomorivHoro cepemonuina. OiToH-
LIMAU 3ryOHO Ai0Th HAa 30YAHUKIB TyOSPKYJIbO3y, IU3EHTUPIl, XOJepH, BipyCHU IpUIly, YEPEeBHOIO TU(Y Ta iHILI.

DITOHIIMAN NEeIKUX POCIVH 3MaTHI TIICWIIOBATA CEKPETOPHY Ta PYXOBY MisUIBHICTH TPaBHOTO KaHaIy,
MPUCKOPIOIOTh 3ar0l0BaHHS paH, 3HWXYIOIOTh apTepialbHUI TUCK, PETYII0I0Th CKOPOUEHHS CepLIeBOro M’s13a,
MiSUTBHICTh LIEHTPAJIbHOI HEPBOBOI CUCTEMM, OOMIH PEYOBMH.

TpeHyesanbHi mecmu

1. BkaxiTb, W0 BM3HA4Ya€E XiMiYHi BNAaCTUBOCTi BOAU B OpraHi3mi:
A BenuKMit BMICT 11 B KJIiTuHi; B Maji po3mipu ii MoJeKyn; ABBT
b nonspHicTe Mosnekyn Boau; I’ Maja BiIHOCHa MOJIEKyJIsIpHA Maca.

2. No3HauTe ximiyHi 3B'A3KN, AKi NoeAHYIOTb atomu FigporeHy 1 OKcUreHy y Bogi:
A BOIHEBI; B xoBajieHTHi; ABBT
b ioHHi; I' nentunHi.

3. HykneiTHOBi KMCNOTU Y XXMBIN KNiTUHI 34aTHIi BUKOHYBATU (pyHKLtO:
A 30epekeHHsT TeHeTUYHOI iH(opmalii; B caMoOBiATBOpeHHS; ABBT
b yyacth y cuHTE3i OLIKiB; I' TpaHCcIIOpTY pEYOBMH i3 KIITUHH.

4. BkaxiTb XiMiYHMI enemMeHT, KU BXOAUTb O0 CKiagy KicTok, 6inkiB, HykneiHoBux kucnot, AT®D:
A MmarHiii; B docdop; ABBT
b xanbiii; I iton.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

FnikoreH — ue
A TBapUHHUM XUD; B TBapuHHM noJicaxapu;
b TBapuHHUI1 OiNOK; I' KOMOOHEHT KJIITUHHOI CTIHKU POCJIMH.

BusHaute, YoMy AOPIBHIOE KiNbKiCTb TUMiHOBUX 3anuwikiB y monekyni JHK:
A KiIbKOCTi T'yaHiHOBUX 3aJIMILKiB; B KiabKOCTi HIMTO3MHOBUX 3aJIMIIKIB;
b KinbKOCTI afieHiHOBUX 3aJIMIIKIB; T" KiTbKOCTi ypallMoBUX 3aJIMIIKIB.

Mo3HauTte Ccnonyky, wo € MOHOMepOoM Kpoxmario:

A CH, O, B C,H,O,

b C,H O, I' CCHO,

Ckinbku 3B'a3kiB Mk N'-L, napamn y naHutorax AHK?
A 51Ba; B onuH;

b tpu; I' yotupu.

HasBiTb aHTUKOAOH T-PHK, sknn komnnemeHTapHum kogoHy AHK ATLL:
A TALL B YAT
b ATT I' AYIL

3'sicynTe, WO Ha3MBalOTb peHaTypaLicto Ginka:

A mpoliec mopyuLIeHHsI TPUPOAHOI CTPYKTYpH Oijika 0e3 pyiiHyBaHHS MEeNTUIHUX 3B’ SI3KiB;

b npouiec moBTOpHOrO CMHTE3y OiJIKa HA pruOOCOMAaX €HAOIJIa3MaTUYHOI CiTKU;

ABBT

ABBT

ABBT

ABBT

ABBT

ABBT

B nipoiiec BimHOBJIEHHSI IPOCTOPOBOI CTPYKTYPH OijIKa MpY MPUIMHEHHI Ail HEraTUBHOTO YMHHUKA;

I' nporec nmepexony Oika 3 HEAKTMBHOIO CTaHY B aKTUBHUIA.

Bonoccs i HirTi cknapaloTbes 3:
A noninenTuny; B xiTuny;
b rnikoreny; I' xepaTuny.

3a3HauTe ynbTpamMikpobioreHHUn enemMeHT KNiTUHU:

A Docdop; B AnoMiHiii;

b Kamniii; I' Kobanbr.
BopHeBi 3B'A3KM NiATPUMYIOTb CTPYKTYpPY OGinKiB:
A TiepBUHHY; B tpeTuHHYy;

b BTOpUHHY; I' yeTBepTUHHY.

Jo cknagy KniTUHHOT CTiHKM rpubiB BXOOUTb:

A XiTuH; B kpoxmaib;

b uemronosa; I' rikoreH.
MpuckopeHHs GioxiMiuHUX peakLiin 3abe3neyyloTb:
A anxaoinm; B BiTaminm;

b ropmoHu; I' pepmenTn.

Mo3HauTe crnonyky, Ao cknagy sikoi Bxoautb Mepym:

A reMoro0iH; B axkTuH;
b xnopodi; I' JHK.
Mepokcua BOAHIO PO3LUENIIIOE:

A katanasa; B nencuH;
b ninaza; I' nimaza.

CuHTe3 nNeBHOT Monekynu Ginka Kopgye:
A monexkyna JJHK; B i-PHK
b TpumieT HyKJI€OTUIIB; I ren.

ABBT

ABBT

ABBT

ABBT

ABBT

ABBT

ABBT

ABBT
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

BkaxiTb, ike 3Ha4YeHHS anKkanoifis y XXUTTi POCNUH:

A € 3amacHMMU pedyoBMHAMM, 1O BiAK/IAAAlOThCS B LIMTOILIA3MI; ABBT
b 3amo0biraroTh 3aMep3aHHIO POCIMH MPU OXOJIOIXKEHHI;

B 3axuiiaroTh pOCIMHU Bil MOigaHHS iX TBApUHAMMU;

I' BUKOHYIOTh POJIb AETOKCUKAHTIB.

BKaXiTb, fika HyKNieTHOBa KMNCOTa Ma€E HaMGinbLUy AOBXWUHY Ta MOMeKynsapHy Macy:

A THK B p-PHK ABBT
b i-PHK I' -PHK

Jlo rekco3 HanexarTb:

A caxapo3a; B pu6o3a; ABBT
b rmoko3a; I' ne3okcupubosa.

FikonpoTeign — ue cnonyku:

A ByrnieBona i Oinka; B HykJ1eiHOBOI KMCJIOTH i OiJIKa; ABBT
b mirmenTa i Oinka; I’ mimigy i Ginka.

AMiIHOKNCNOTH, SIKi OpraHi3am TBapuH He MOXXe CUHTe3yBaTu, Ha3NBaKOTb:

A 3aMiHHUMU; B ocHOBHUMU; ABBT
b HezaminanMu; I' cynedpypoBMicHUMM.

CTPYKTYPHUI FreH NpoKapioTiB, y AKOMY 3anucaHa iHdpopmMmauis npo monekyny binka, cknapaerbcs i3
1500 Hykneotuais. CKiNlbKM aMiHOKMCNOTHMX 3aJIMLLKIB € B LLbOMY Oinky:

A 750 B 500 ABBT
b 1500 I 300

depmeHT y npoueci peakuii:

A He 3MIHIOETBCS, ajie BUTPAYAETHCS; B He 3MiHIOETBCS i HE BUTPAYAETHCS; ABBT
b 3MiHIOETBCS 1 BUTpAYAETHCH I' 3MmiHIOETBCS, ajle He BUTPAYAETHCS.

HasBiTb 6iNOK, AKUI TPAHCMNOPTYE KUCEHD:
A anbOyMmiH; B remorio0iH; ABBT
b xeparuH; I' mio3uH.

Mo3HauTe crnonyky, sika BXoauUTb Ao cknagy ATO:
A aMiHOKMCJIOTA; B ritoko3a; ABBT
b anenin; I" rnikoreH.

BkaxiTb, fKi (pyHKLiT BAKOHY€E aKTUBHUN LLEHTP:

A € micueM 3’eaqHaHHS OiJIKOBOI i HEOIJIKOBOI YACTUHU MOJIEKYJIM (hepMEHTY; ABBT
b Bu3Havae yyTauBicTb (epMeHTY 0 (HaKTOPiB HABKOJIMIIHBOTO CEPEIOBUIIA;

B 3a6e3neuye nepeBeaeHHs (PepMEHTY i3 HEAKTUBHOIO CTaHY B aKTUBHUIA;

I' 3abe3mneuye KaTamiz XiMiYHUX peakllii.

BkaXiTb NpaBuiibHe TBepAXXeHHs. YeTBepTUHHA CTPyKTypa Oinka — ue ...

A MOCIiIOBHICTh aMiHOKMCIOTHUX 3aJIMIIKIB Y MOJIEKYJIi OiKa; ABBT
b npocTopoBa KoHirypalisi MOJEKYJIU MOJiHYKICOTUIY;

B ykiamaHHsI JaHOK MENTUIHOTO JIAHIIOra 3aBAsSIKM BOJIHEBUM 3B’SI3KaM;

I' MakpoMoJtexysa, 10 CKIamy sIKOl BXOOUTh KilbKa IJIO0YI.

B1bepiTb NOCNiZOBHICTb HITPATHUX OCHOB, fIka Ma€ YTBOPUTUCSA B npoueci pennikauii monekynu AHK
Ha ocHoBi naHutora — AUT — TTI — FAT:

ATTA — AALl — LITA B TTA — AALl — UTT ABBT
b TTA — ALl — LUTT I' TTA — AALDl — OTT
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31.

32.

33.

34.

35.

36.

37.

38.

Bkaxitb nocnipoBHictb HykneotuaiB i-PHK, sika KopoyeTbc reHom, WO Ma€ TaKy CTPYKTypy:
AUT — AT — UTT

ATrA — TIII — TAA B VTA — VIII —TAA ABBT
b ALLY — AIT — LIYY I' AT’ — UTT — AI'T
YcTaHoBITb BiANOBIQHICTb MK €leMeHTOM i Moro 3Ha4YeHHAM ANSl KNiTUHW Ta opraHismy:
1. IuHk A BXOAUTH 10 CKJIaay emali 3y0iB; ABBTIA
2. KobGanpt b BXOmuUTh 10 CKJIaay TOPMOHIB LIIMTONOAIOHOI 3a103U; ;
3. Marniii B BXOmuTh A0 CKJIady iHCYJIiHY; 3
4. @ayop I' BxoauTh 110 ckyany HiaHokoOanamiHy (Bitaminy B,)). 4

I BXOOUTH 10 CKiIamy XJao0podity

YcTaHOBITb BigMNOBigHICTb MiXK Ha3BOIO CTPYKTypu Ginka Ta 11 xapakTepucTukolo:

1. nepBUHHA A criipajibHO 3aKpy4YeHU JTaHII0OXOK; ABBT]
2. BTOpUHHA b dopmyeThest KibKoMa GLIKOBUMK MOJIEKYJIAMU Y CTIlKY CTpyKTypy; |1
3. TpeTMHHA B amiHOKMCIIOTH, 3’€HAHI MENTUIHUM 3B’SI3KOM, YTBOPIOIOTh JIAHLIFOXKOK; 2
4. 9eTBepTUHHA I’ criipabHO 3aKpyYeHMI JIAHITIOXKOK CKPYUIYETECS Y TIEBHOMY TIOPSIIKY, i

YTBOPIOIOUM TJIOOYITY;
JI TpUIIeT aMiHOKHMCIIOT, PO3MILLIEHUX Y TIEBHOMY MOPSIIKY.

YcTaHOoBITb BigMNoBigHICTb MiXK Ha3Bolo GinkiB i TXHIMU dyHKUisMK:

1. remoryo0in A OyniBenbHa ABBTI]
2. iHTepdepoH B ckoporiuBa 1
3. Mio3uH B tpaHcnopTHa g
4. KepaTuH I' 3anacatoua 4
Il 3axucHa
YcTaHoBiTb BignosigHictb Mmidk Bugom PHK Ta 11 yHKUisMU B KNiTWHI:
1. i-PHK A npu€enHy€e aMiHOKMCIIOTU Ta MEPEHOCUTD 1X 10 MiCLsl CUHTE3Y OLIKiB; ABBT
2. p-PHK b pyliHye yiikoakeHi Ta aedeKTHI CIOJyKU KIITUHMU; 1
3. T-PHK B € xomiero neBHoi autstHku JAHK, 1o nepeHocuts iHdopMmallio g

3 JIHK mo Micusl cuHTe3y IOJIiNenTUAHOIO JIAHIIOTa;

I' B3aemMoie 3 pubocoMabHUMU OiIKaMHU i 3a0e3Meuye MeBHE
npoctopoBe po3MillieHHs i-PHK ta T-PHK Ha pubocomi.

YcTaHOoBITb BignoBigHicTb Mk Ha3BaMu BYrneBOAiB Ta TXHIMW BNacTUBOCTAMMN:

1. uemono3a A ByTnIeBO, 110 3YMOBJIIOE COJIOAKUI CMaK sTil, (DPYKTiB, MENIy; ABBT
2. KpoxMallb b nonicaxapun, siKvii He Ma€ COJIOAKOIO CMAaKy i HEPO3UYMHHUI Y BOJII; 1

. . . .. 2
3. dpykTo3a B nonicaxapun, 1110 MiCTUTbCSI B M’s13aX 1 TeUiHLI JIOIUHU, 3

r HOIIiMep, 3 AKOIo CKJIagaceTbCAd JCPCBUHA.

Po3TawynTe Ha3BU BYrNeBOAIB Yy NOPSAAKY 3pOCTaHHSA B HUX KinbkocTi atomiB KapOoHy:

A TIeHTO31; B rexkcosu; ABBT
b Tpiosu; I' reTpo3u.

YcTaHOBITb NMOCNIAOBHICTb 3B'A3KiB, SIKi YTBOPIOIOTb CTPYKTYpU OiNKOBOT MOMNeKkynu, novvHaiouum 3
NepPBUHHOI:

A ejleKTpoocTaTUuHi, HOHHI, TiapodoOHi; B BonHeBi; ABBT
b nmenTumHi; I' cunu rigpogoOHOI B3aEMO/II.





