BCTYN

Biosorisi — Hayka mpo XuTTs, iioro opMu Ta 3aKOHOMIpHOCTI po3BUTKY. [IpeaMeToM i BUBYEHHS € pi3-
HOMAaHITHICTb iCTOT, SIKi BUMEPJIM i HUHI HacessTioTh 3eMII1o, ix OymoBa (Bil MOJEKYISIPHOI 10 aHATOMO-MOp-
¢omoriunoi), GyHKIIii, TTOXOIKEHHS, iHAWBIAYaJTbHUI PO3BUTOK, €BOJIIOLIISI, MOIIUPEHHS, B3AEMOBIIHOCUHU
OIMH 3 OJHUM i AOBKiLIAM. biosorist pociimkye 3araabHi 3aKOHOMIPHOCTi, BAACTUBOCTI KUTTS B YCiX oro
MposiBaXx: OOMiH PEYOBMH Ta €HEPrii, PO3MHOXEHHSI, CMaAKOBICTb i MiIHJIUBICTb, PiCT i PO3BUTOK, AWCKPET-
HIiCTb, CAMOPETYJISILIIO, PYX TOIIO. 3aJeXXHO BiJi 00’€KTiB BUBUEHHS B 0i0J10Tii BUILISIOTH PSiA HAINPSIMIB:

* bomaHiky;

* 300402010,

* AHMpPONoA02iio;

* gipyconoeir,

* MiKpobioaoeito Ta iH.

i Haykud IOCIHiIKYIOTh OCOOJMBOCTI MOXOJKEHHSI, OYA0BU, PO3BUTKY, XUTTEMISIIBHOCTI, BJIACTUBOCTI,
Pi3HOMAHITHICTb i MOIIMPEHHS MO 3eMHill KyJli KOXKHOTO OKPEMOTO BUIY.

3a CTPYKTYpOIO, BIACTUBOCTSIMU i MPOSIBAMU iHAMBIIYyaJTbHOTO XUTTS B 010J10Tii BUALISIOTH:

+ mopgponoeiio i anamomiio — BUBYAIOTH (DOPMU i OYIOBY OpraHi3MiB;

@hizionoeito — aHamizye (QYHKIIT XKUBUX OpPraHi3MiB, iX B3a€EMO3B’SI30K i 3aJIeXKHICTb BiJ 30BHIlIHIX i

BHYTPILIHIX YMOB;

2eHemuKy — NOCJIIKYE 3aKOHOMIPHOCTI CIIaJKOBOCTI Ta MiHJIMBOCTI OpraHi3MiB;

* 0I0JIOTiI0 PO3BUTKY — BUBYAE 3aKOHOMIPHOCTI iHAMBIAYaJIbHOIO PO3BUTKY OPraHi3MiB;

esoNNUiliHe 4eHHsT — JIOCJIIKY€E €BOJIIOLIII0 OPraHiYHOTO CBITY 3a JAHUMU T'€HETUKHU, €KOJIOrii, MoJe-

KyJIsipHO1 6ioJI0Tii;

€K040eil0 — BUBYAE CITOCIO XKUTTSA POCIUH i TBAPUH Ta iX B3aEMO3B’SI30K i3 HABKOJIMIITHIM TTPUPOIHUM

CcepeIOBUILIEM.

+ XimiuHi peakiii Ta (i3MKO-XiMiuHi TIpolieCH Y XMBUX OpraHi3aMax, a TaKoX XiMiuHU# ckjaf i (pi3uuHy

CTPYKTYpY OiOJIOTIYHMX CHCTEM Ha BCiX PIBHSIX iX OpraHizallii BUBYAIOTh Oioximia i 6ioghizuxa. BecraHo-
BUTHU 3aKOHOMIpPHOCTI, HEIMOMITHi TMpU OINMUcax MOOAMHOKUX TIPOLIECIB i SIBUIL, JAa€ 3MOTY Oiomempis,
TOOTO CYKYITHICTh MPUIOMIB IIJIAHYBAaHHS i OOpOOKM pe3yJsIbTaTiB 0iOJIOTiUHUX JOCTIIKEHb METOIAMU
MaTeMaTUYHOI CTaTUCTUKM.

- KUTTeBi siBUILIA HA MOJIEKYISIDHOMY PiBHiI BUBYAE MOAeKYAApHA 0i0a02is, CTPYKTYPY i (OYHKIIIT KITITUH,
TKAHUH i OpraHiB — yumonoeisi, eicmonoeis i anamomis, ONMyJsLii Ta 6i0JIOriyHI 0COOJMBOCTI BCiX Op-
raHi3MiB, 110 BXOISTb JO X CKJIaly, — 2eHemuka NOnyaayii i exon02is; 3aKOHOMIpHOCTI (hopMyBaHHS,
(yHKIIiOHYBaHHSI, B3a€EMO3B’SI3KY i PO3BUTKY BUIIMX CTPYKTYPHUX PiBHIB opraHizailil XUTTS Ha 3emi
1o Giocdepu B LIIIOMY — bioeeoyeHon02isl.

3akoHOMIpHOCTI OynoBU (CTPYKTYypH) i (DyHKIIIOHYBaHHS, €NMHI U BCiX OpPraHi3MiB HE3aJeXHO Bim iX
CUCTEMATUUYHOTO MOJIOKEHHS, BUSIBJISIE 3aednbHa 0ion0eis.

OCHOBHUMM METOIaMU OiOJIOTii € CIOCTEPEXKEeHHS (1a€ MOXJIMBICTh OMUCATH OiOJIOTiYHI SIBUIIA), MOPIB-
HSIHHSI (Ioromara€ 3HaliTH 3arajibHi 3aKOHOMIpHOCTI Oy/I0BU Ta XKUTTEAISUILHOCTI Pi3HUX OpPraHi3MiB), eKCIie-
puMeHT, 200 J0Cia (1ormoMarae BUBYaTH BIACTUMBOCTI 0i0JIOriYHUX 00’ €KTIB), MoeatoBaHHs (iMiTYIOThCS pi3-
HOMAaHITHi MPOIECH, HEIOCTYIHI 151 0€3MOCePEaHBOTO CIIOCTEPEXKEHHS i €KCIIEPUMEHTAIBHOTO BiITBOPEHHST),
iCTOpMYHMII MeToJ (Ja€ 3MOry Ha IIiACTaBi JaHUX IIPO CyYaCHUI OpraHiuHUM CBIT i MOro MUHYJIE Mi3HABaTU
MPOLIECU PO3BUTKY >KUBOI MPUPOAM). 3HAUEHHSs 0i10JI0Tii IK HayKy TyKe BeJMKe, OCKiIbKYU Mi3HAHHS iCTOpUY-
HOTO PO3BUTKY OPraHiYHOIO CBIiTYy BiJl MOJIEKYJISIDHOTO 10 6i0-T€OLIEHOTUYHOTO PiBHS Bifirpae mpoBiaHy poJib
y ¢OopMyBaHHI MaTepiaJliCTUYHOTO CBITOINISIAY i PO3YMiHHI OCHOBOIIOJOXHUX (Pi10cO(PChKO-METOMOJIOTIYHUX
npobsieM (popma i 3MicT; LiJTiCHICTh, Tporpec Touo). Kpim Toro, 6iojioris cnpusie BUPILIEHHIO XUTTEBO
BAXJIMBUX MPAKTUYHUX 3aBAaHb. Tak, MIBUAKI TEMIM 3pOCTaHHS HACEJEHHS IUIAaHETH, MOCTiiiHE 301IbILIEHHS
TEPUTOPiit, 3alHATUX CLIBCHKOTOCIOAAPCHKUM BUPOOHULITBOM, Ta 3HUXEHHSI POAIOYOCTI IPYHTIB MOPOAUIIO
rj100ajJbHy Mpo0JieMy Cy4daCHOCTI — BUPOOHUIITBO XapyoBUX MPOAyKTiB. Lle 3aBnaHHs 31aTHI BUpilllyBaTH Taki
HayKu, SIK POCAMHHMUTBO i TBAPMHHULTBO, 110 0a3ylOThCSl HA JOCSITHEHHSX T€HETUKM i cefekliii. 3aBasiku
3HAHHSIM 3aKOHIB CMaJKOBOCTI Ta MiHJIMBOCTI MOXHa CTBOPIOBAaTU BUCOKOMPOMYKTUBHI COPTU KYJBTYPHUX
POCJIMH 1 MOpiJ CBIMCbKMUX TBAPUH, LIO JACTh 3MOI'Y iHTEHCMBHO BECTU CLJIbCbKOTOCIOAAPChKE BUPOOHUIITBO
i 3aI0BOJIbHUTHY MOTPeOU HaceJeHHs MUIaHETU B XapuOBUX pecypcax.

BiosioriuHi 3HaHHST JOMOMAaralTh y 00pOTHOi 3i LIKiTHUKAMU i XBOpOOaMU KyJbTYPHUX POCIWH, Mapa3uTa-
MU TBapuH. BoHM BimirpaioTh BaKJIMBY poJib B YAOCKOHAJEHHI JIICOBOTO i pOHOTO roCrogapcTB, 3BipiBHUIITBA.
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JlocsiTHEHHSI cyyacHOi 0ioJoTii 3HANIIIM MpaKTUYHE 3aCTOCYBAaHHS Y TIPOMUCIIOBOMY 0i0J0TiYHOMY CUH-
Te31 aMiHOKUCJIOT, KOPMOBUX OLIKiB, (DePMEHTIB, BiTaMiHiB, CTUMYJISITOPIB POCTY i 3aCO0iB 3aXUCTy POCJIUH,
OpraHiuHMUX KUCJIOT Ta iH.

3a JOMOMOIOK METOiB T'eHHOI iHXeHepil 0i0J0rv CTBOPWIM OPraHi3MM 3 HOBUMU KOMOIHALIiSIMU CIIajl-
KOBMX O3HAaK i BJIACTMBOCTEH, HAMpPUKJIAA, POCIUHU 3 MiJABUILEHOIO CTIMKICTIO 10 3aXBOPIOBaHb, 3aCOJEHOCTI
IPYHTIB, 34aTHICTIO 10 (hikcallii atMocgepHoro a3oTy Toio. KpiM Toro, reHHa iHXeHepist TToKJIaieHa B OCHOBY
PO3pPOOKM MPUHLMIIIB OI0TEXHOJIOrII, TOB’13aHOi 3 BUPOOHULTBOM 0i0JOriYHO aKTUBHUX PEYOBUH (iHCYIiHY,
AHTUOIOTUKIB, iHTep(epOHY, HOBUX BaKIIVH IS MPOdITaKTUKY iH(GEKIINHNX 3aXBOPIOBAHb JIOAWHU i TBAPUH).

TeopeTnuHi nocsirHeHHs Gi0OJOTIl IIMPOKO 3aCTOCOBYIOTHCSI B MeauliMHi. CaMme BiZKpUTTSI B OioJoTii BU-
3HAYalOTh CYYaCHUI piBeHb MEAUYHOI HAyKU. 30KpeMa, TeHeTUYHi JOCiIKEHHSI Nal0Th MOXJIUBICTh PO3PO-
OJISITU METOAW PAaHHBOI AiarHOCTUKU, JIIKyBaHHS Ta TPO(DITAKTUKM 0araThboxX CITaIKOBUX XBOPOO JIIONVHHU (aJTh-
0iHi3My, reModiJii, 6€3MTiAHOCTI TO0). 3 HUMK 6araTo B YoMy MOB’SI3aHUI MOAAIBIINI TPOTPEC MEAULIMHU.

Po3B’s13aHHST TaKUX BaXJIMBUX MPOOJIEM CYYaCHOCTI, IK OXOPOHAa HABKOJMIIIHBOTO MTPUPOIHOIO CEpeno-
BHIIIA, pallioHaJIbHE BUKOPUCTAHHS MPUPOIHUX PECYpPCIiB i MiABUILEHHS MPOAYKTUBHOCTI POCIUHHOIO CBITY
MOKJIMBI TiJIBKM Ha OCHOBI 0i0J0TiYHUX JOCHiIXKeHb. BoHU mepenbauaroTh BUSIBJICHHS Ta YCYHEHHSI HETaTUB-
HUX HACTIJKIB Mii JIOAMHU Ha TIpUpoay (3a0pymHEHHS cepeaoBHMIla OaraTbMa IIKiIJTMBUMHU PEUOBUHAMU),
BU3HAYEHHS PEXMMIB pallioHAIbHOIO BUKOPUCTaHHS pe3epBiB Oiochepu. KpiMm Toro, Meroro Giosorii € 30e-
pexeHHs 6iocdepu i 3MaTHOCTI MPUPOAU A0 CAMOBIATBOPEHHS.

OCHOBHi 03HaKu XXUBOro

3a cyyacHUMM YSIBJICHHSIMU, KUTTSI — 0co0JMBa (popMa iCHYBaHHSI MaTepii, ika BUHMKJIA Ha IIEBHOMY
eTari il pO3BUTKY 1 XapaKTepU3y€EThCsl MpoliecaMu MeTaboJi3My. 2KMBUM OopraHizMam NMpuMTamMaHHa HU3Ka 03-
Hak, SIKMX HEMA€ y OUIbIIOCTI HEXUBUX cucTeM. [IpoTe cepen 1Mx 03HAaK HeMa KOAHO1, MPUTAaMaHHOI TiJTbKU
KMBOMY. €AMHUI CMOCiO onmucaTh XUTTS — 1ie MepesliuuTU TOJOBHI BJIACTUBOCTI XUBUX OPraHi3MiB.

O3HakaMH XMBHUX CUCTEM € iX crieuupiuHuii XiMiYHUIA CKJIa — HasgBHICTh HYKJIETHOBUX KUCJIOT i OiIKiB,
TOOTO MaKpOMOJIEKYJI, SIKi CKJIaAaloThCs 3 arlepioANYHO CHOIYYEHUX APiOHUX CYyOOOMHUIIL. 3aBASIKU LIbOMY X
pi3HOMAaHITHICTh HabaraTo OiJbllIa 3a Pi3HOMAHITHICTh XUBMX iCTOT. B opraHizami MakpoMoJIeKy/Iu MOCTiiiHO
CMHTE3YIOThCSI (acuMiisiiiisi, abo aHaboJ1i3M) i po3nafarThes (MUCUMiIsLIsI, a00 KaTtabosizM). Takuii oOMiH
PEUOBMH € HAaBaXJIMBIIIOI 03HAKOIO XXUBUX CUCTEM. AJIe JJISI LIOTO BiH MOTpeOy€e 30BHILLIHIX JKepesl eHepril
(ixi abo cBiTna) g 3AIHRCHEHHSI MPOLECIB CUHTE3Y. TOMY XUBiI CUCTEMU — 1€ BIIKPUTI CUCTEMU, YEPES SIKi
MpPOXOASTh IMOTOKM pedoBHMH i eHeprii. Lli cucremu mepeOyBaioTh Y IMHAMIYHO-CTAlliOHADHOMY CTaHi, aje B
TOI Xe Yac BiIMeXXOBaHi Bill CTPYKTYp, SIKi 3amo0iraloTb 00MiHy pe4yoBMHAMM, 1110 MiHiMi3y€ BTpaTu peuyOBUH
i clyrye i migTpUMaHHS TIPOCTOPOBOI €AHOCTI CUCTEMU.

ZKuBi opraHizmMu XxapakKTepu3yOThCsI BUCOKOBIOPSIIKOBAHOIO OYI0BOIO i 30aTHI IIPOTUCTOSATU HAPOCTAHHIO
eHTpoItii. XiMiuHi peYOBUHU, 3 SIKUX BOHM CKJIQJalOThCsl, MalOTh HabaraTo CKJaaHillly OyIOBY Ta IOCSTalOTh
BUIILIOTO PiBHS OpraHi3ailii, HiXk peYOBUHU, 3 SIKMX CKJIAJAETLCS OiBIIICTh HEXXMBUX CUCTEM. 3a IPYTUM 3aKO-
HOM TepMOAMHAMIKU, EHTPOIIisl IPY CaMOBIJILHUX TIpoliecax 3pocTae. EHTpormisa € Mipolo HeBIOPSIAKOBAHOCTI,
XaOTUYHOCTI CUCTEMU i JOCsITa€ MAaKCUMAaJbHOTO 3HAYEHHSI, KOJU CUCTeMa MEePEeXOIUTh A0 CTaHY CIPaBXHbOL
piBHOBaru. Y XHMBHX CHCTeMax ITOCTiiiHO BigOyBalOThCsI OiOXiMiUHiI peakilii, 110 CYIMPOBOMXYIOThCS BUBiJIb-
HEHHSIM TeIUIOBOi eHeprii. EHepreTuuHi nmpouecu B KJIiTUMHI € BIOPSIKOBAaHUMU, a HE XaOTUYHUMMU. 3a TaKUX
YMOB He MOXe OyTH CcTayioi piBHOBaru. BucoKOBIOpsIIKOBaHI CUCTeMU (3KMBi OpraHi3MM) JIETKO PYHHYIOThCS;
SIKIIIO Ha MiATPUMAHHS iX BIIHOCHOI CTAJIOCTI HE BUTPAYAETHCS €HEpPrisi, BOHU HAOyBalOTh HEBIOPSIKOBAHO-
CTi — 3pOCTA€ EHTPOIisl.

KuBi opraHiaMyM akTMBHO pearyloTb Ha HAaBKOJMIIHE Ce€peAOoBHILE. AKIIO IITOBXHYTUM TBapuHY, TO B
OiBILIOCTI BUMAAKIB, BOHA aKTUBHO Ha lIe pearye: Tikae, HaOIMXKaeTbcsl ab0 CKpyudyeThes. Peakiiii pociuH
MOBUIBHIII, ajle He MEHIIl aKTHMBHI: iXHi cTeOsa i JIMCTKM MOBEPTAIOThCS /10 CBiTJIa, a KOPEHi POCTYTh YHMU3.
31aTHICTh pearyBaTd Ha 30BHIIIIHE TOApPa3HEHHS — yHiBepcallbHa BJIACTUBICTh YCiX KMBUX OPraHi3MiB.

KuBi opraHisamMu pocTyTb i pO3BUBaIOThCS. PicT moB’si3aHMit 3 00OMiHOM pevyoBUH. SIKIIO MepeBaxae aHa-
0ou1i3M — XMBa cuctema pocte. PicT cynmpoBoOmKy€eThCs 30iIbIIIEHHSIM Macl OpraHa, opraHiamy abo 3pocTaH-
HSIM 4yKMcia OCOOMH y Momysisiiii Touo. Bee 3 yacoM 3MiHIOEThCS, ajleé 0COOIMBO CKJIAIHOIO BIOPSIAKOBAHICTIO
XapaKTepU3yIOThCsl 3MiHM B XKMBUX opraHizmax. Taki 3MiHM MoOXHa Ha3uMBaTW PO3BUTKOM. PicT kpucramy
3MIACHIOETHCS LIJIIXOM J10JaBaHHS MOAIOHUX cO0i OAMHUIL. Y POCIMH ab0 TBAapUH PO3BUBAIOTHCS HOBI Ia-
TOHUM YU OPraHU, SIKi 3a CTPYKTYPOIO Ta XiMIYHUM CKJIAJIOM BiIpi3HSIIOTHCS Bill THUX, 3 SKUX BOHU ITOXOISTh.

Bce xuBe po3MHOXyeTbcss. HoBi opraHizamMu — OakTtepii, TBApUHU, POCIUHU Ta TPUOM — B CydaCHMX
YMOBaxX BUMHUKAIOTh TiJIbKM 3 MaTepUHCHKMX (opMm (KIITHH) BHACIIZOK PO3MHOXEeHHs. CaMOBIATBOPEHHS
BimOYBa€eThCs Ha BCiX piBHSX opraHizailii xuBoi Martepii i 3a6e3neuyeTbcsa JHK. Kpim JHK, xonHa iHina
CTPYKTypa KJIITMHU HE HaJijleHa TaKOI BJIACTUBICTIO.

Indopmanist, HeoOXimHA KOXHOMY OpraHi3Mmy ISl TOTO, 1100 >KMTU, pO3BUBATUCh Ta PO3MHOXYBAaTUChH,
POBIIETLTIOETECS B HBOMY Ta MepeJaeThCsl Bill KOKHOrO iHAMBIAA 10 ioro HamankiB. Lst iHpopmaliist MicTUTh-
¢ B reHeTMuHOMY Martepiaii (xpomocomax, JIHK, PHK, renax). ['eHeTMuHMIT MaTepian 3yMOBIIOE MOXJIUBI
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MeXi pO3BUTKY OpraHiamy, HMoro cTpykrTyp, (pyHKIi Ta peakuiii Ha moBkiys. Lleit marepian mepemaeTbest
HalaakaM MeBHOTO OpraHidamy, siki OyayTh ¢xoxXi Ha cBOiX 0aTbkKiB. [IpoTe reHeTHuHa iHhOpMallis A€o 3Mi-
HIOEThCSI, TOMY 0aTbKM i HalllaaKK 3A€0ib1IOro OyBalOTh CXOXi, ajle HE iIEHTUYHI.

KuBi opraHi3Mu amanToBaHi JO cepeloBMIIA, B SIKOMY BOHU XXUBYTb. KUBi opraHiaMu (Ta iXHi OKpe-
Mi opraHu) AoOpe BiAMOBiZAIOTH CIOCOOY XUTTSA. JloCTaTHHO O3HAWOMUTHUCH i3 OyI0BOIO PUOU, IOLIOBOTO
yepB’sika abo yaruti, o0 ysIBUTH cobi B 3aTajIbHUX pUCaXx, sSIK i e BOHU XUBYTb. OcoOIMBOCTI OynoBU, (yHK-
Liif Ta MOBEAIHKM IEBHOIO OpraHi3my, 10 BiAIOBIiIalOTh MOT0 CIOCOOY XKUTTS, HA3MBAIOThCS amarTallisIMU.

PiBHi opraHisauii xxuBoi maTtepii

Po3pi3Hs0Th KiJIbKa CTPYKTYpHO-(YHKIIIOHAJABHUX PiBHIB OpraHizalii >XKMBOI MaTepii: MOJIEKYJISIPHUIA,
KJITUHHUI, TKAHUHHUI, OpraHHUI, OpraHi3MOBUIA, MOMYJSLIIHHO-BUAOBUI i GiochepHO-0ioreoleHOTUUHUIA.
3aranbpHa 6ioJioris BUBYa€E 3aKOHUW, XapaKTepHi IS BCiX PiBHIB opraHi3allil XXUTTS.

Ha monexkynsipHOMy piBHi JOCTIIKXYETbCS POJIb OI0JOTiYHO BaXXKJIMBUX MOJEKYa (OiUIKiB, HYKJIETHOBUX
KUCJIOT, JIiMiiB, MoJicaxapyiiB TOIIO) ¥ POCTi Ta PO3BUTKY OpraHi3MiB, 30epiraHHi Ta nepenavi cnajakoBoi
iH(opmalii, B 0OMiHi peYOBMH i MEPETBOPEHHI €HEPTil B KMBUX KJIITMHAX Ta iHIIMX SIBUILAX.

KnitTuHHMIT piBeHBb Tepeadavyae BUBUEHHSI CTPYKTYpHOI opraHizallii KJIiTUH. BueHHs mpo KJiTMHY, abo
LIMTOJIOTis, sIKa BKJIIOYA€E, 30Kpema, LIMTOMOP(OJIOTiio, MaTodi3iosorito, IUTOTeHETUKY 1 IUTOXIMIilo, Ha€
MOXJIMBICTh BCTAHOBUTHU (Di3i0sIoro-0ioxiMiuHi Ta CTPYKTYpHO-(YHK-1IIOHAJbHI 3B’SI3KM MiX KJITMHAMU B
pi3HMX TKAaHMHAX i OpraHax.

Ha TkaHMHHOMY If OpraHHOMY PiBHSIX BUBUYAIOThCsI Oy10Ba, (PyHKIIiT, MEXaHi3M ii, TOXOMKEHHS, €BOJIIO-
Lis Ta iHAWBIAYyaJIbHUI PO3BUTOK TKAHWUH i OpPTraHiB pOCJIMH i TBapUH.

Ha opraHizaMoBOMYy piBHi JOCHiIKYIOTh MPOLIECH i SIBUIA, 110 BiAOYBAa€ThCcsl B OCOOMHI (iHOAMBiAyyMmi), i
MEXaHi3MU 3JIaTOXKEHOTO (PYHKIIIOHYBAaHHS il OpraHiB B KUTTEMISTIBHOCTI OpraHi3My, IPUCTOCYBaIbHI 3MiHU
Ta MOBEJIHKY OpPraHi3MiB y Pi3HUX €KOJOTIYHUX YMOBaXx.

IMonynsauiitHO-BUAOBUIA PiBeHb XKMBOTO MPUHLIMIIOBO BilPi3HSETHCS BiA OpraHi3MoBOro. Ko TpuBa-
JIICTb XUTTSI OCOOMH OYylIb-SIKOTO BUAY BM3HAuy€Ha T€HETUYHO i BOHM HEMHUHYyYe BMMPAIOTh, BUYEPMABILIA
3alporpaMoBaHi MOXJIMBOCTI CBOTO PO3BUTKY, TO MOMYJLIS 3a BiAMOBIIHUX YMOB CepeJoBUIIa 3AaTHA PO3-
BUBaTHCSA HeoOMexeHo moBro. Ckiaza i AUHaMiKa TOIYJIsii, TOOTO CYKYITHOCTI OCOOMH OTHOTO BUAY, SIKi
MaloTh OJHAKOBMI reHO(MOH i HACeJsIIOTh MEeBHY TEPUTOPil0 3 BiIIHOCHO CTaJlMMMU YMOBAaMM iCHYBaHHS, €
MpeIMeTOM BUBYEHHSI TeHETUKHU, MOPGOJIorii, (heHOJIOoTil, eKOJIOril Ta iHIIUX PO3aiTiB 0ioJIoTii.

Ha naiiBuiiomy, 6iocepHo-06i0reolieHOTMYHOMY, a00 €KOCUCTEMHOMY, PiBHI BUBYAIOTHCS B3AEMOBIIHO-
CHHU OpTaHi3My i cepenoBulla, Mirpallisi XKUBO1 peYOBUHU, LIJISIXM Ta 3aKOHOMIPHOCTI Kpyroo0iriB peuoBUH i
TOTOKIB €HEeprii Ta iHII MpoIecH, 10 BiIOYyBalOThCSA B 06i0-TeolleHO3axX (€KOCUCTeMaXx).



MOJNEKYNAPHUW PIBEHb OPFAHI3ALII XXUTTA

ENEMEHTHUN CKNAL OPrAHI3MIB

Ha moaexyaaprnomy pieni BUBUalOTh XiMiYHMI cKjaa, 0i0XiMiuHi i TEeHETUYHI MPOLIECH, 1110 BiA0YBaIOTHCS
Yy XUBHX CHCTEMax, Y TOMY YMCIIi 30epekeHHs, 3MiHy i peasizallito TeHeTU4YHOI iHDopMairii. ExemenTapauMu
OIMHMIUSIMU LILOTO PiBHS € GioMoJiekyau (biomosiMepu), a TOJOBHUMU 3 HUX — HYKJIETHOBI KUCJIOTHU i OiJIKU.
EneMeHTapHe siBUIIE 1ILOTO PiBHS — Mepefada reHeTU4Hol iHdopmailil nouipHiM Monexyinam JHK mix yac
perutikailii i MoJjieKyJiam Oiika TIiJ yac TPaHCKPUIILIil i TpaHCIsIIii.

XiMIYHMI CKJIaA KJITHUH Pi3HUX OPraHi3MiB IyxKe MOMIOHMIA, 10 CBIAYUTH MPO E€AHICTH IXHBOTO IOXO-
JKEHHS. Y KIITMHaAX BUSIBJIEHO Oinble HixK 70 XiMiYHMX €JIeMEHTIB, OHAK He KOXHOTO 3 HUX BiloMa MOTO
(izionoriuHa poJib.

Yci enleMeHTH KUBUX CUCTEM MOIIISIOTh HAa TPU TPYIU:

— Makpoeaemenmu, BMIiCT SIKUX Y KJIITUHI CTAHOBUTH MoHAA 99%. Y HaWOiNbLIiNi KUTBPKOCTI B HUX HasIBHI
yotupu XimiuHi enementu: [imporen, KapGon, Hirporen, OxcureH. IxHs uyacTka CTaHOBHUTb Maii-
ke 98%, i Ha3uBalOTh IX opeanoeenHumu. BiojoriuHe 3HAUYEHHS OPraHOIEHIB 3YMOBIIOETHCS IXHIMU
BJACTUBOCTSIMU: 3[IaTHICTIO YTBOPIOBATUM MiX COOOI0 Pi3HOMAHITHi XiMiuHi 3B’SI3KM Ta Pi3HOMAHITHI
MOPSIIKKM 3’€MHAHHSI aTOMIB LIMX €JIEMEHTIB OJWH 3 OOHUM. 3 LIMX €JIEMEHTIB MOOYI0BaHi MOJIEKYJIN
BYIJIEBO/IB, OLJIKIB, 3KUPiB Ta HYKJICTHOBUX KUCJIOT.

o MakpoesieMeHTIB HajiexaTh Takox: Pochop, Cynbdyp, Kaniit, Kanbiit, Harpiit, Maruiii, Xiop, ®e-
pyM, ix BMicT He TiepeBuiye 1,9%. Bonn BimirparoTs 1meBHY (iziosoriyHy posib B opraHizMax. @ocgop BXOIUTH
IO CKJIamy KiCTOK, OiIKiB, HYKJICIHOBUX KHCIIOT, AT®.

Cyavgyp € CTPYKTYPHUM KOMITOHEHTOM AESIKUX aMiHOKHCJIOT, Oepe yyacTh B YTBOPEHHI OijKa iHCyJliHy.

Kaniu 3a6e3meuye HOpMaJIbHY XUTTEMISIbHICTD CeplLisl i CYIMH JIOAWHM Ta iHIIMX ccaBLiB. Hampitl Binirpae
BaXJIMBY POJIb y TIpoliecax 0OMiHy PEUOBUH Ta PEryloBaHHI OCMOTUUHOTO TUCKY KpoBi. lonu Na i K 3a6e3ne-
YYIOTb TAKOX TPAHCIOPTYBAaHHSI PEYOBUH Yepe3 KIITUHHI MeMOpaHu.

Benuky posb y peryisiii MeTaboIiuH1X mpolieciB Bifirpae Kaasuyiti. BiH BUKOHY€E B OpraHi3Mi pi3HOMaHIiTHi
(byHKI11i1, BXOOUTH 10 CKJIaay KiCTOK i uepernaiiok, 0epe yyacTb y Mpoliecax 3cilaHHsI KpOBi, 3a0e3Meuye misiib-
HICTh HEPBOBOI CUCTEMM Ta M’SI30BUX CKOPOYEHb, MiATPUMAHHS CTaOUIBHOCTI CepIlIeBOi MiSTbHOCTI.

Maeniti — cTPYKTYpHUII KOMMIOHEHT XJ0podily, crpuse akKTUBi3alii AisuibHOCTI (hepMeHTiB. ['os0BHOIO
dbynkuiero Pepymy € nepeHeceHHsT OKCUTeHY Ta yJacTh B OKMCHIOBAJIBHUX Ipolecax. 3ali30 BXOAUTH 10
cKJaay 6aratbox 0i0MOJIEKYJ, Y TOMY YMCJIi FeMOrj00iHy, Mior00iHy. X10p € OCHOBHUM HEraTMBHO 3apsixKe-
HUM iOHOM B OpraHi3Mi TBapuH Ta JIOAUHU, Oepe yJyacTb B YTBOPEHHI XJIOPUAHOI KUCIOTHU, SIKa € CKJIAJ0BOIO
YACTUHOIO LIUTYHKOBOTO COKY.

— mikpoesemenmu. Ha ixio yactky npunazae six 10 no 10, e Lunk, Kynpym, Mox, ®ayop, Moni6-
neH, ManraH, bop Toio. Lli enremeHTH 6epyTh y4acTb B OOMiHi pe4OBMH, € CKJIagOBUMU (PEPMEHTIB,
TOPMOHIB, BiTaMiHiB i 0i0JIOTIYHO aKTMBHUX PEYOBKH.

Tak, IJunk BXOINTb 1O CKIALY AeSIKUX (DEPMEHTIB, TOPMOHIB, PEryIIIO€ KUPOBUIl 06MiH. H0d — 06OB’s13-
KOBUI CTPYKTYPHUII KOMIIOHEHT TOPMOHIB IIUTOIOAIOHOI 3aj103U, SIKi OepyTh y4acThb y peryJsiii oOMiHY
PEUOBUH, €HEpTil, IBUIKOCTI OIOXIMIYHUX peakiliil, MPOLECiB poCcTy i pO3BUTKY OopraHizmy. @ayop y BULJISIII
CIOJIYK 3 KaJblliEM, MarHieMm, ¢bepyMoOM MiCTUThCSI B KiCTKax Ta 3yOHiii emani. Kobarsm akTUBI3y€e TNpolecu
YTBOPEHHSI €PUTPOLIMTIB i reMOrJIo0iHy, Oepe ydyacTh Y BUpOOJIeHHI iHCyliHy. PazoM i3 kobanbToM i hepymMom
BaXXJIMBY POJib Y KPOBOTBOPEHHI Biairpae Kynpyn.

— yavmpamixpoesemenmu. 1x y K1iTuHi e MeHie (He nepesutuye 10 %). Lie [Tntom6ym, Ypan, CeneH,

AnoMiHiit, AypyMm, ApreHTyM Ta iHiIi. BoHU BXOAsiTh 10 CKJIaay peYyoOBMH, SIKi O€pyTh y4acTb Y pery-
JISILIIT XKUTTEBUX TIPOLIECIB.

Ennemiuni 3aXBOpIOBAHHS — 3aXBOPIOBAHHSI, MOB’sI3aHi 3 HecTauelo ab0 HAIJIUIIKOM TOTO YM iHIIOIO
eJeMeHTa B OKpeMMX pailoHax. ICHye KiJibka JeCSTKiB €HIEeMiYHUX 3aXBOPIOBaHb POCAWH, TBApUH i JIIOAU-
Hu. Hampuknaa, y MicLIeBOCTSIX 3 HEIOCTAaTHbOIO KiJbKIiCTIO iOAy BMHMKAE 3aXBOPIOBAHHS LIMTOMOAIOHOL
341031 — EHIEeMiuHUi1 300. 3a HecTaui (hJIyopy CITOCTEPIra€ThCsl Kapiec 3y0iB, a MpU HAMIUIIKY — (JIyopo3
(massMucTicTh 3y0iB). OCHOBHUMMM MposiBaMU AeDilUTy Kajlbllilo € CyTOMU M’$13iB, MOPYLLIEHHS MPOLIECiB poc-
Ty OpraHiaMy, 3cilaHHsI KpOBi, OCT€ONnopo3 Ta iHili. [I[puunHOI0 3aXBOpIOBaHb POCIAMH MOXe OyTHM HecTaua
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3ajii3a B IPYHTI, 1110 NMPU3BOAUTH A0 PYMHYBaHHS XJ0po(diay i 3HeOapBICHHS XJIOPOIUIACTIB. A 1ie B CBOIO Uep-
Iy BUKJIMKA€ HEKPO3U (BiIMUpaHHsS KJITUH i TKaHUH). HecTtaua (pepyMy — TakoxX ofHa 3 HaHMOILIMPEHIlLINX
MPUYMH BUHUKHEHHSI aHeMili, KpoBOTeY, OcJiabJieHHSI OpraHi3My, MOpPYILIeHHsI HEPBOBO-TICUXIYHUX TIPOLIECiB
i BHMZKEHHSI IHTEJICKTY y HiTeH.

Hannuinok nmeBHUX XiMIUYHUX €JIEMEHTIB TaKOX CIPUYMHIOE MOPYLIEHHS HOPMAJIbHOI XXUTTEMiSIBHOCTI
tBapuH. [1py Hammiky B ixxi MonibaeHy BelnKa porara Xyao0a cTpaxkaae Ha MPOHOC, HaaauIoK Kymnpymy,
BUKJIMKAE 3aXBOPIOBaHHS MeviHKW, Hikeao — 3axBOprOBaHHS OYeid.

HEOPIAHIYHI CIMOJTYKU B OPTAHISMAX

HeopraHiuHi cioyku KJIITMH MpeacTaBlIeHI BOAOIO i MiHEpaJIbHUMU COJISIMU.

HaiinoluupeHila HeopraHiyHa CHojuyKa B KJIiTUHAX XMBUX OpraHiaMiB — Boga. i BMicT y pi3HMX K-
TUHaxX KojuBaeThes Bin 10% B emaii 3yba 1o 85% y HepBOBUX KJIiTHHAX i 10 97% y KJIiTMUHaX 3apojka, 110
po3BuBaeThesl. KibKicTh BOAM B KJIITUHAX 3aJICKUTh Bill XapakTepy OOMiHHUX IPOLECiB: YNM BOHU iHTEHCUB-
Hillli, TUM BUIIWIA BMIiCT BOAM. Y CepeIHbOMY B Tijli 6AaraTOKIIITUHHUX MiCTUTHCST On3bko 80% Bomm. Takuii
BUCOKHMM BMICT BOAM CBIIYUTH IMPO BaXKJIMBY POJib, OOYMOBJIEHY ii XiMiuHOIO Tpupoaoto. MoJjieKyau Boau
MaloTh MaJjli po3MipH, BOHU MOJISIPHI i 30aTHI 3’€HYBaTUCS OJHA 3 OJHOK BOJHEBUMU 3B’SI3KAMU.

JunonbHUI XapakTep MOJIEKYJU BOAW TO3BOJISIE 1 (DOpMYBaTH HABKOJIO MOJIEKYJ OiJIKiB BOAHY (COJIb-
BaTHY) OOOJIOHKY, sIKa TEPEIIKOIKAE IXHbOMY CKIIeloBaHHIO. lle 36’13ana Boma, mo ckiamae 4-5% BCbOTO
ii Bmicty. Pewty Bogu (671m3bko 95%) Ha3uBalOTh BiIbHOW. BibHA Boma € yHieepcarbHum po3UUHHUKOM TSI
0aratbOX OpPraHiuHUX i HEOPTaHIYHUX CHOJYK. BUIbIIICTh XiMIYHUX peakiliil BiIOYBAETLCS TUILKU Y PO3UYMHAX.
[IpoHUKHEHHSI peYOBMH Y KJIIITUHU i BUBEICHHS 3 Hel IMPOAYKTIB AUCUMIISLIT B OUIBIIOCTI BUITAIKiB MOXJIMBE
TUIBKY B pO3UYMHEHOMY Bumsai. Boma 6epe 6e3nocepeqHio yyacTb i B OiOXiMUHUX peakllisiX, 10 MPOTiKaloTh
y KJITUHI (peakiii Tigpoidy). 3 BOMOI0 TMOB’s3aHa TAKOXK PETYJISIlis TEIUIOBOTO PEXUMY KIITHH, TOMY IO
BOHA Mae€ n100py menaonposionicms i mensoemuicms. Benyka TEIMIOEMHICTh BOAW 3aXUILAE TKAHWUHW POCIUH i
TBAapWH BiJl IIIBUAKOTO i CUJIBHOTO MiABUILEHHS TeMIlepaTypu, a BUCOKA TerioTa MapoyTBOPEHHSs 3a0e3Ieuye
HafiliHy cTalbiiizallito TeMIiepaTypy opraHidmy. 3aBOsIKU BUCOKIN TEIJIOMPOBIAHOCTI 3a0€3MeUyr0ThCsl PiBHO-
MIpHUI PO3MOLA Terjia Mo BCbOMY OpraHi3Mmy. Y MOpiBHSHHI 3 iHIIMMU pilMHAMM BOJA XapaKTepU3YEThCS
BHCOKOIO TEMITepaTypoI0 KUITiHHSI, 1110 POOUTH MOXKJIMBUM iCHYBaHHS BCiX XMBHUX OPraHi3MiB Ha 3eMIi.

Bona Mae eucoky memnepamypy 3amep3anus TIOPiHSHO 3 iHIIMMM piiMHaMu, a ii TYCTMHA MaKCUMasbHa
npu +4 °C. Maja rycTuHa Jboiy € COPUSITIMBOIO 711 BOAHUX TBapuH. JIin Ha MoBepXHi BOAU CTBOPIOE i30-
JIIOIOYMIA 111ap, TOMY MEIIKAHIII 03epa BUXXMBAIOTh TiJl 1IAPOM JIbOly B3UMKY.

Bucoxuti nosepxnesuii Hamse BOAW NO3BOJISIE iICHYBAaHHIO OpraHi3MiB y il MOBEPXHEBUX LIapax.

Bonma BUKOPUCTOBYEThCS SIK dxcepeno Okcueeny i lidpoeeny, siKi BUAUISIOTBCS Min 4yac CBITJIOBOI (pas3u
¢orocuHTe3y.

Bopa 6epe akTMBHY y4acTb Y peryJisiii OCMOTMYHOTO TUCKY B KJIiTMHAX. [IpOHUKHEHHST MOJIEKYJT PO3YMH-
HUKa Yyepe3 HaIiBIPOHUKHY MEMOpPaHY B PO3UMH PEYOBUHU, HA3UBAIOTh «OCMOCOM», a TUCK, 3 SIKUM PO3UMH-
HUK (BOAa) TIPOHUKAE Yepe3 MeMOpaHy, — OCMOMUUHUM.

OCMOTUYHUIA THCK PiIMH OpTaHi3My JIIOJWHHU i OLIBLIOCTI ccaBIliB AOpiBHIOE TUCKOBI 0,85%-T0 po3unHy
XJIOpUay HaTpito. PO3urMHU 3 TaAKUM OCMOTUYHUM TUCKOM Ha3MBalOTh i30TOHIYHUMM, OiJIbIII KOHIIEHTPOBaHI —
TiMepTOHIYHMMU, a MEHII KOHILIEHTPOBAHI — TIMOTOHIYHUMU. SBUIllE OCMOCY JIEXKUTh B OCHOBI HaIlpy>KEHHSI
CTiHOK POCIMHHUX KIITUH — Typropy. CTOCOBHO BOJAY BCi peYOBUHU MOIISIIOTHCSI Ha 2idpoghinbHi (BOLOPO3-
YMHHI) — 6araTo MiHepaJIbHUX COJIeil, KUCIOTH, JIYTH, OiIKK, JedKi BiTaMiHM, yCi MOHOCaXapuau i 2idpogoomi
(BOIOHEPO3UMHHI) XUPHU, ToJicaxapuau, AesiKi coli, BiTaMiHU TOILIO.

OPT'AHIYHI CNONYKU B OPITAHISMAX

Jlo cknaay opraHiYHUX CIOJYK BXOASTh YOTHPHU XiMiUHI €JIEMEHTH, SIKi Ha3UBalOTh OpraHoreHHuMM: [ig-
poreH, OkcureH, HirporeH, Kap6oH. Atom KapOoHy 3yMOB/IO€ XiMiUuHi BJIaCTMBOCTI OpraHi3MiB i 3JaTHUIA
YTBOPIOBATH MillHi KOBaJIeHTHi 3B’A3KM i 3B’si3yBatucs 3 atomamu [igporeny, Hitporeny, Okcureny.

Jlo ckilamy KJITUHU BXOASITH OpPraHiuHi CITOJYKM: BYIVIEBOAM, OIIKM, XXUPU, HYKJIETHOBI KucjaoTu. BoHu
MepeBaXKHO MalOTh BEJIMKY MOJIEKYJISIPHY Macy, TOMY iX Ha3WBalOTb Makpomonekyiamu. BUCOKOMOIeKyIspHi
OpraHiyHi CHOJIyKM, MOJIEKYJIU SIKUX CKJIalaloThCsl 3 BEJIMKOI KiJTbKOCTI OJHAKOBUX a00 pPi3HMX 3a OyJ0BOIO
JIAaHOK, 1110 TTOBTOPIOIOTHCS, HA3UBAIOTD Oionoaimepamu. T1pocTi MoneKyU, i3 3aIUILIKIB SIKUX CKIalal0Thcs 0i0-
noJliMepu, Ha3uBaIOTh MOHOAIMepamu (AMiHOKUCIIOTH, HYKJIEOTUAM, MOHOcaxapuan). biomonxiMepu cTaHOBISITh
613bko 90% cyxoi Macu KJIITMHU. Y TBapUH KiIbKICHO IepeBaXaloTh OLIKM, Y POCIMH — IOJiCaXapuain.
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BynoBa, BnactuBocTi Ta pyHKUii 6inkiB

Binkm cxmamatots 50—80% cyxoi Macm KinitTmHU. MoOJeKyasspHa Maca OiIKiB KOJMBAETHCS Bil ICCATKIB
TUCSY 10 0araTboX MiJbHOHIB OMUHUIIb.

binku — 1e 6ionoiMepu, MOHOMEPAMU SIKUX € aMiHOKUCIOTU. YCi OUIKM KMBUX OpraHi3MiB 1moOynoBaHi
3 20 amiHokucnoT. He3Baxaioun Ha 1ie, pi3HOMaHITHICTh OUJIKOBMX MOJIEKYJI BeJlnue3Ha. BoHu po3pi3HSI0ThCs
3a BEJIMYMHOIO, CTPYKTYPOIO i (PYHKILISIMU, SIKi BU3HAYAIOTHCS CKJIAJ0M, KiJIbKICTIO, MOPSIIKOM PO3TalllyBaHHSI
aMiHOKHCJIOT.

Kpim npocmux 6inkiB (aIbOyMiHM, TIOOYJIiHU, TICTOHM), € i cKAaOHI, 1O SIBISIIOTH COOOIO0 CIOJYKU OiJIKiB
3 ByIJIeBoJaMM (TJIiKOmpoTeinn), xXupamMu (JTiMONpoTeinn) i HyKJIeTHOBUMM KHMCIOTaMU (HYKJIEOIpOTeinamMu)

Koxna aMiHOKHCIIOTa CKJIaTa€eThCS 3 BYTJICBOMHEBOTO pamnKaja, 3’ €THaHOTO 3 KapOOKCIIBPHOIO IPYIIOH0,
AKa Mae KucaoTHi BractuBocti (—COOH), i aminorpynoio — (—NH,), 110 BusABIs€ OCHOBHI BJIACTMBOCTI.
AMIHOKUMCIIOTU BiAPi3HSIIOTHCS OJHA Bifl iHIIOI TUIBKU paguKaJlaMu.

NH, — (liH — COOH
R

3aeanvHa gopmyna amiokuciomu

PocnvHu cMHTE3yI0Th BCi aMiHOKUCIIOTH, HEOOXiaHi AJIsI TOOYA0BU OiIKiB, 3 IEPBUHHUX MNPOAYKTIB (o-
TOoCUHTe3y. TBapuHMU i JIOAMHA HE 34aTHi CMHTE3yBaTW TakKi aMiHOKMCJIOTHU: BaJliH, i30MIlIMH, MILlMH, JIi3UH,
JINTIOHIH, TpeoHiH, Tpunrtodax i dpeHinanaHid. Lli aMiHOKMCIOTH HA3UBAIOTh He3AMIHHUMU.

AMiHOKUCTOTU — Lie aM(OTEpHi CMOJYKU, 1O BUSIBJSIOTH OMHOYACHO BJIACTUBOCTI i KUCJIOT, i OCHOB.
Take siBullle 0OYMOBJIIOE MOXJIMBICTb CIIOJIYYEHHSI KMCJIOT Y JIOBTi JIAHLIOXKU. [IpKy 11bOMY BCTAHOBJIIOIOTHCS
MillHi KOBaJIEHTHi (MEeNTUAHI) 3B’SI3KM MiX KapOOHOM KMCJIOTHOI i a30ToM ocHOBHOI rpyn (—CO—NH-) 3
BUIIEHHSM MoJieKyn Boau. CroiyKu, sIKi CKJIaJaloThCs 3 ABOX aMiHOKMCJIOTHUX 3aJMIIKiB, Ha3UBAIOTh Ou-
nenmudamu, i3 TPbOX — mpunenmudamu, i3 6araTbOX — nosinemudamu.

Binky XuBUX OpraHi3MiB CKJIaIalOThCS i3 COTEHb i TMUCSIY aMiHOKHUCJIOT, TOOTO SIBJISIIOTh COOOI0 MakKpo-
MoJieKyau. Pi3Hi BracTMBOCTI i ¢hyHKIIil OiIIKOBUX MOJIEKYJT BUSHAYAIOTHCS TMOCIIMOBHICTIO CITIOJYyYeHb aMiHO-
kuciort, o 3akoaoBaHa B JIHK. [0 mociinoBHICTs Ha3UBAIOTb HEPEUHHOIO CIPYKMYPOI0 MoaeKyau Oiika, Bil
SIKOI 3aJiexkaTh HACTYITHI PiBHI MPOCTOPOBOI OpraHi3ailii i 6iosoriyHi BaacTuBocCTi 0inKiB. [TepBuHHA cTpyKTYypa
0iIKOBO1 MOJIEKYJI 00yMOBJIeHa KOBAJICHTHUMH TIETITUIHUMU 3B’ SI3KaMHU.

MEepBUHHA CTPYKTypa BTOPUHHA CTPYKTypa TPeTUHHA CTPYKTypa YeTBepTUHHA CTPYKTypa
Ilpocmoposi modeni cmpykmypHoi opeanizauii 6iikie

Bmopunna cmpyxmypa 06in1KOBOi MOJIEKyJM 3yMOBJeHa ii cripajizalli€lo 3aBAsIKM BCTAHOBJIEHHIO MixX
aToOMaMM CYCiZHiX BUTKIB CITipajli BOIHEBMX 3B’SI3KiB, 110 YTBOPIOIOThCS Mixk NH-Tpymamu omHoro BUTKA i
CO,-rpynamu iH1IOro BUTKa. BOHM CJ1a0uii Bil KOBAaJE€HTHUX, ajie, 6araropasoBo MOBTOPIOIOYKCH, YTBOPIOIOTh
JOCUTDb MilIHY criojyKy. DyHKIIIOHYBaHHS Y BUIJISIII 3aKpy4YeHOl Criipati XxapakTepHe Uit 6aratbox (idopuisip-
HUX OiNKiB (KonareH, KepaTuH, ¢iOpMHOreH, MiO3WH, aKTHH i iH.)

Bbarato 6iKOBMX MOJIEKYJ CTalOTh (DYHKIIOHAJIbHO aKTMBHUMM TiIbKM ITiCJISI YTBOPEHHS TJIOOYJSIpHOT
(mpemunnoi) cTpyktypu. BoHa hopMy€ETHCS LIISIXOM 0araTopa3oBOro 3rOPTaHHS CITipalli y TPUMBUMipHE YTBO-
peHHs1 — ra00yny. JlaHa cTpyKTypa HiATPUMYEThCS TiIpoGOOHUMHU B3aEMOIISIMU, €JIEKTPOCTATUMHUMMU 3B’SI3-
KaMU MiX MO3UTUBHO i HETaTUBHO 3apsIKEHUMM paJuKalaMy 3aJWILIKiB aMiHOKUCIIOT i CIaOKUMU ITUCYIb-
dimaumum (-S-S-) 3B’a3kamu. [T100YISIpHY CTPYKTYPY Ma€ OiNbIICTh OiKiB (abOyMiHM, TJIIOOYITiHM i iH.)

JInst BUKOHAHHST JessKuX (PYHKILIN MoTpiOHA ydacTh OiKiB 3 Oibll BUCOKMM piBHEM oOpraHiszaiii, pu
SIKOMY BUHUKA€ 00’€IHAHHS JEKiIbKOX IJOOYISIPHUX OiTKOBUX MOJIEKYI Y €IUHY CUCTEMY — 4emeepmuHH)y
cmpykmypy (XiMiuHi 3B’SI3KM MOXYTb OyTH pi3HUMHU — TiapodoOHi, BoAHEBi, i0HHi). Hanmpukiaa, Mojekyna
reMOTrJIO0iHY CKJIAJAEThCS 3 YOTUPHOX PI3HUX TJIOOYI i TeMiHOBOI IpyMu, 10 MiCTUTh iOH (epyMy.

BrpaTy 0iIKOBOI0O MOJIEKYJIOIO0 CBOEI CTPYKTYPHOI OpraHisallii Ha3uBalOTh deHamypauyicio.

IIprumHOIO 11 MOXYTh OyTH pi3Hi XiMiuHi (KUCJIOTH, JIyTU, CIIUPTHU, COJIi BaXKKMUX MeTajiB Ta iH.) i (iznuHi
(BUCOKa TemrmepaTypa, TUCK, iOHi3ytoue BUIMPOMiHIOBHHS) (hakTopu. Crovyatky pyWHYEThCSI qyXke ciadka —
YETBEPTMHHA, MOTIM — TPETUHHA i BTOPMHHA CTPYKTYpHu. AKIIO Mia mi€to AeHaTypyloudoro ¢hakropa He 3adi-
MaEeThCS MEPBUHHA CTPYKTYpa, TO MPU MOBEPHEHHi OITKOBUX MOJIEKYJ Y HOpMaJbHi YMOBU CEPENIOBUILA IXHS
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CTPYKTYpa MOXe€ BiTHOBJIIOBATHCS, TOOTO BinOyBa€eThecs penamypayis. 11 BIacTUBICTb OITKOBUX MOJEKYJ 1K~
POKO BUKOPHCTOBYETLCS B MEAULIMHI JUISI TIPUTOTYBAHHSI BaKIIMH i CUPOBATOK Ta B XapuyOBiil MPOMUCIOBOCTI
JUTST OTPUMAHHST XapuoOBUX KOHIICHTPATIB.

binky BUKOHYIOTH Taki (OYHKIIii: CTPYKTYpPHY, KaTaJiTUUHY, TPAHCIIOPTHY, PYXOBY, 3aXMUCHY, CUTHAJIbHY,
PEryJIsATOPHY, CHEPreTUYHY.

Sk 6ydiseavnuii mamepian (CTpYKTypHa (YHKIIiST) OiTKM BXOISATH IO CKJIANY BCiX KIITHHHUX MeMOpaH,
XpOMAaTUHY, saepellb, prudocoM, (GOPMYIOTh LIUTOCKENET KIITUHU (MiKPOTPYOOUKM i MiKPOHUTOUKM).

Kamanimuuny (pepmenmamueny) OyHKIIiI0O BUKOHYIOTh OiTKU-(EPMEHTH, SIKi y ACCSATKU i COTHI THUCSY
pa3iB MPUCKOPIOIOTH Xil GioOXiMIYHMX peakiiil (aCUMIJISILIT i IMCUMIJISILIT) Y KIITUHAX TIPU HOPMaJIbHOMY THC-
Ky i Temnepatypi 61u3bko 37 °C. BoHu Takox 0epyTh yyacTh y PO3LUECIICHHI MOXUBHUX PEUOBUH y TpaBHil
cuctemi. epMeHTH MalOTh, SIK MPaBUJIO, YSTBEPTUHHY CTPYKTYpy. BinkoBa yacTmHa (hepMeHTY Ha3UBAETHCS
anogepmenmom. J1o ckiany 6aratbox (hepMeHTIB MOXYTb BXOIWUTH i HEOLIKOBI KOMITOHEHTH — KO(aKTop (He-
OpraHiuHi CITOJIyKW, HANPUKJIa, ioHW MeTalliB Zn?", Mg?" ta iH.) a60 KohepMeHT (KOeH3MM), SIKILO 1I¢ HU3b-
KOMOJIEKYJIIpHA OpraHiuHa criojiyka (Hampukian, BiTamiHu). KoxkeH (epMEHT MOXe KaTali3yBaTU TiJIbKU
OJIHY peakllito, ToO0To 1ist (hepMeHTIB cTporo cretudiuHa. CrnenrdidyHicTb (hepMeHTIB 00yMOBJIeHA HAsSIBHICTIO
OITHOTO a00 NEKiIbKOX aKMUBHUX UeHmpis, y SIKUX BiIOYBAE€ThCS TiICHUI KOHTAKT MiX MOJIEKYJIaMu (hePMEHTY
i cnenungivyHOI peyoBUHU (CyOCTpary).

- L
v, X

Mounekynau GiablIocTi hepMeHTIB y 6arato pasiB NMepeBUIIYIOTh 32 BEJIMUMHOIO CYOCTpaTr, Ha SIKUIi BOHU
JIi0Th. AKTUBHUUI LEHTP (DepMEHTY CTAaHOBUTH JIMIIIE HEBEJIMKY YaCTUMHY MOro MOJEKYIM, HaivacTilue Bif
3 no 12 amiHokuciioTHUX 3auuiKiB. KoxeH ¢epMeHT nie mipu meBHiit temrepatypi i pH cepenoBui. [esiki
(bepMeHTU 3aCTOCOBYIOTLCS Y MEIMUHIl MPaKTHULL i XapuyoBili MPOMUCIOBOCTI.

Tpancnopmua ynkyis OINKIB MOJSITAE B TIEPEHECEHHI PEUOBUH, HAIPUKIIAA, KUCHIO (FeMOTJI00iH), Bijlb-
HUX XUPHUX KUCJIOT i IeSIKMX 0i0J0TiYHO aKTUBHUX PEeYOBUH (TOPMOHIB). TpaHCHOPTHY (DYHKIIiF0 BUKOHYIOTh
i OiIKM MeMOpaH.

Pyxosa (cxopomauea) OGyHKIIisT OIIKIB MOJISITAE Y TOMY, 10 BCi BUAM PYXOBUX peakliil KIIITUH i OpraHi3MiB
3a0e3IeuyI0ThCs CeliaJbHUMU OiIKaM1 — aKTMHOM, MiO3MHOM i TyOyJliHOM. BoHM MicTAThCS y BCix M’s13aXx,
BiliKax, JKIyTMKax, MikpodirameHTax. IXHi HUTKM 31aTHi cKOpouyBaTUCs 3 BUKOPUCTAHHAM eHeprii AT®.

3axucna @ynkyis OINKIB OB s13aHa 3 BUPOOJICHHSIM JIEHKOLIMTAMU OCOOJIMBUX OITKOBUX PEYOBUH — iMy-
HOTJI00YJIiHIB (AHTUTIT) Y BiAMOBiAb Ha MPOHUKHEHHSI B OPraHi3M NeHeTUYHO UYXKOPiIHUX OiIKiB a00 MiKpo-
OpraHi3MiB. AHTHUTIJIa 3B’SI3yI0Th, HEUTPATi3ylOTh i PYIHYIOTh HE BJIACTUBI OpraHiaMy crmojyku. [lpuknamom
3axXMCHOI (PyHKIIi1 OUJIKiB TaKOE MOXe OyTH TiepeTBOpeHHs (pidOprHOreHy y (iOpuH 1mig yac 3ropTaHHSI KPOBI.

Cuenanvna (peuenmopHna) QyHKyis 3AIACHIOETBCS OiIKAMU 3aBASIKM 3MATHOCTI IXHiX MOJIEKYJ 3MiHIOBAaTU
CBOIO CTPYKTYpY ITiJl BIUIMBOM Oaratbox XiMiyHMX i (pisumyHUX (paKTOPiB, YHACIIZOK YOro KJIiTWHA abo opra-
Hi3M crnpuiimMaloTh i 3MiHM. Hanpukian, y maadukax CiTKiBKM OKa MIiCTUTLCSI MiIrMEHT POAONICHUH, 10 CKIaly
SIKOTO BXOAWTh OiJTOK OKCHH.

Pecyasmopna @ynkuyis 3MiCHIOETbCS TOPMOHAMM, IO MAalOTh OiNKOBY MpwWpomy (HampwWKiIam, iHCYIIiH,
AKTT, rmokaros).

Enepeemuuna ¢ynxuyis 6inKiB mosisrae y iXHiil 3maTHOCTI OyTH IKepeaoM eHeprii B KiituHi. [Tpn moBHOMY
posierieHHi 1 r 6inka Buminsgerbes 17,6 kI eHeprii.

Cxema 0ii pepmenmy

BynoBa, BnactmBocTi Ta PyHKUii ByrneBoAaiB

ByraeBomn — 000B’SI3KOBHUIT KOMITOHEHT K TBApMHHUX TaK, i POCIMHHUX KITUH. ¥ POCIMHHUX KIiTH-
Hax ixHilt BMicT gocsrae 90% cyxoi macu (y Oyibpbax KapToInt), a y TBapuH — 5% (y KIiTHHaAX medinku). J1o
CKJIaJly MOJIEKYJT BYyIJieBoMiB BXxonsaTh KapooH, [iaporen i OkcureH, mpuuomy KilbKicTb aToMiB [igporeHy B
OLBILIOCTI BUMAAKIB yIABIUi MepeBUILY€E KiabKicTh aToMiB OKcHUTeHy, TOOTO Take XX caMe, sIK i y Bomi. AJje ic-
HYIOTb BYTJIEBOIM, B SIKMX CHiBBiIHOIIEHHSI BKazaHUX Y (hOpMyJli XiMiYHUX eJIeMeHTiB iHlIe. JIo Toro X aeski
3 IIUX CHOJYK MicTsTh aromu Hitporeny, ®ochopy adbo Cynbdypy.

Vci BymieBoAM MOIUISIIOTHL HA TPU OCHOBHI KJIacU: MOHOCaXapuau, OJlirocaxapuiu, IMoJlicaXxapyuan.

Monocaxapudu, abo npocmi uyykpu 3ajexHO Bill KiJTbKOCTi aTOMiB KapOOHY MOAUISIOTH Ha Tpio3u (3 ato-
MH), TeTpo3u, (4), nmenrosn (5), rekco3u (6), renros3u (7) i T.a. Ilenrosn (puGo3a i 1e30KCMpMb03a) BXOIAThH
IO CKIIagy HyKJIeiHOBHMX KHCIOT i AT®. I'ekco3m (rmokos3a, (pyKTo3a, rajlakTo3a) ITOCTIMHO MiCTATBhCS B
KJIITUHAX TUIOAIB POCJIWH, HAJalouM IM COJOJIKOro cMmaky. [J1ioKko3a MIiCTUTBCSI B KPOBI 1 € JKEPEJIOM €HEepril
JUIS1 KJIITUH 1 TKAHWH TBapHWH.
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Ouixocaxapudu — CTIONyKM, B SIKMX KiJIbKa 3aJMIIKIB MOJIEKYJT MOHOCaXapuiB 3’€HaHi MiXX co00l0 KOBa-
JIeHTHUMM 3B’s13Kamu. Cepen HUX HalmoluupeHilni ducaxapuou. Jlncaxapuau o6’ eIHYIOTh B OHil MOJIeKyJIi 1Ba
MOHOcaxapuan. XapuoBHil IIyKOp (caxapo3a) CKIAZAEThCS 3 MOJIEKYJ TJIIOKO3U i (DPYKTO3U, MOJIOUHUI IIYKOp
(JtakTO3a) BKITIOYAE TJTFOKO3Y i rajlaKTo3y, a COJOMOBHUI IyKOp (MaJbT03a) — JIMIIE 3aJIMIIKHU TIIIOKO3U TOIIIO.

Yci MoHO- i aucaxapuau 100pe pO3YMHHI y BOJi i MalOTh COJIONKUI CMaK.

Monekynu nosicaxapudie yTBOPIOIOTLCS B pe3yabTaTi MOJIKOHAEH Al MOHocaxapuaiB. MOHOMEPOM TI0-
JlicaxapuiiB — KpoXMaJslo, MIiKOTeHy, Leat0a031 (KJIITKOBUHM) i XiTUHY € TJII0KO03a.

Iloaicaxapudu maitke HEpO3UMHHI y BOJi i HE MalOTh CONIOAKOro cMaky. OCHOBHI Toicaxapuan — Kpo-
xmane (Y pOCIMHHMX KIIITUHAX) i enikoeern (y KJIITUHAX TBaApWH) BiIKJIaIarOThCSl Y BUIIISIAI BKJIIOUEHbD i € 3amac-
HUMU €HEepreTUYHUMU PeYOBUHAMU.

ByrieBomy yTBOPIOIOTBCS B 3€JICHUX POCIMHAX y Mpolieci (GOTOCHHTE3Y i MOXYTh BUKOPHUCTOBYBATHCS B
MMONATBIIOMY IIJIST 010CHHTE3y aMiHOKHUCIIOT, XXMUPHUX KUCJIOT Ta iHIIUX CIIOJYK.

ByrneBoay BUKOHYIOTb TPU OCHOBHI (DYHKIUIi: 6ydigeavHy (CTPYKTYpHY), eHepeemuuny i 3anacaiouy. lle-
JIF0JI03a YTBOPIOE CTIHKUM POCIMHHUX KJIITWUH, CKJIAQOHUWI TIojlicaxapull — XIiTMH — CTiHKMA KJITUH rpuOiB i
30BHIllIHIl CKeJleT WIeHWCTOHOTUX. ByrneBoau y crojykax 3 OiikaMM (TJiKOMPOTeIHU) BXOISITh 10 CKJIaLy
KiCTOK, XPSIIIiB, CYXOXWJIb i 3B’SI30K.

Kpim Toro, ByrieBoau BUKOHYIOTh POJb OCHOBHOIO JKepesia eHepril B KJITUHI: IMPU OKUCHEHHI 1 T Byr-
JIEBOJIiB BUBLIbHSIEThCS 17,6 K[>k eHeprii. Kpoxmaib y pOCIMHHUX KJIITUHAX, a TJIIKOTEeH Y M’si3aX i KJITHHaX
MEYiHKU BiIKJIagalThCs SIK 3aMacHi TMOXWBHI PEYOBUHM.

BynoBa, BnactuBocTi Ta PyHKUii ninigis

Jlinimm € 060B’SI3KOBMMU KOMITOHEHTAMM BCiX KJIiTUH. Lli crmojayku Hepo3uuHHi y Bogi (TinpodobHi), ane
no0pe PO3UMHHI B HEMOJISIPHUX OpraHiYHMX po3uuMHHUKAaX (edipi, OeH3uHi, 6eH30J1i, XJIopodopMi Ta iH.)

Jlimigu MOXyTh YTBOPIOBATU CKJIalHI KOMIUIEKCHU 3 OiIKaMu (JTimompoTeinu), ByrieBogamMu (TIiKOMiMian),
sanuikamu gocdopnoi kuciotu (hocdominian) ta iH. HalimommpeHinmMu cepes TiMigiB € scupu, 10 SIB-
JISIIOTh CO00I0 CKJIaAHI edipd BUCOKOMOJEKYJISIPHUX KUPHUX KUCJIOT i TPUMATOMHOTO CIIMPTY — TJILIEPUHY.
BwmicT xupiB y KIITUHI KOJIMBA€EThCS Bil 5 10 15% Macu cyxol peyoBUMHMU, a B KJIITUHAX MiIIIKiPHOT KUPOBOT
KJITKOBUHU — 10 90%. K110 B XUpHKUX KKCI0Tax € moaBiiHi 38’s3ku (C = C), To Taki KUCIOTH i Jiminu,
1110 B HUX MICTSITbCSI, HA3UBAIOTh HeHacuyeHumu. ZKUPHi KMUCIOTH, JiMiau,y MOJeKyadax SIKUX HeMa€e MOABIHHUX
3B’513KiB, HA3UBaIOTh Hacuvenumu. HeHacMueHUMU XUPHUMU KUCJIOTaMU € OJIeTHOBA, JIiHOJIEBA i JIHOJIEHOBA,
HacUYEHUMU — MaJIbMiTUHOBA, CTEAPMHOBA, apaxiHOBa.

Kupu 3 KOpOTKMMU HEHACUMYEHUMM JIAHLIIOTaMU XXUPHUX KUCJIOT TUIABISTLCS MPU HU3BKIA TeMmepaTypi,
a TIpM KiMHATHIl TeMrmepaTypi MaloTh PiIKy KOHCUCTeHIo (oJjii). 2Kupu 3 JOBrMMM HAaCUYEHUMU KUPHUMU
KHUCJIOTaMU NIpY KiMHATHI TeMrepaTypi € TBepAMMU peUYOBUHAMMU.

BasxiivBa posib B opraHizailii 6ioJIoriuHUX MeMOpaH HaleXUTh gocgpoainioam, y MONeKynIax SIKMX 10 Of-
Hi€l 3 TPHOX TiIPOKCOrpyMN TAillepUHY NIPUETHYEThCST (hochopHa KUCIOTA.

Jlo niminiB Hajexarb éocku — CKJIaaHi edipy OgHOATOMHUX BMCOKOMOJIEKYJISPHUX CIUPTIB 1 BUIUX
KapOOHOBHUX KMCJIOT, 110 BXOASTh A0 CKJIAAY JiMiaHuX (pakiliii HepBOBOi TKAHWHU, CEIe3iHKHU, JiMGbaTUIHUX
BY3JIiB 1 )KOBUHMX MPOTOK. BaXMBy poJib y XXMBUX OpraHi3Max Bifirpalotb cmepoidu, nodyaoBaHi Ha OCHOBI
CUPTy XxojecTepoy. 1o L€l rpynu JiMiaiB HajiexkaTb )XOBYHiI KUCIOTHU, CTaTeBi rOpMOHHU, BiTamiH [ Ta iH.
o crepoiniB MomiOHi mepnenu, MpeACTABHUKAMMU SIKMX € eibepeninu (POCTOBI PEUOBUHU POCIVH), KApOMUHoiou
(bortocuHTE3yI0UI TIrMEHTH), MeHmoa i kamgopa (edipHi OJlii POCIUH).

DyHKILT KUPiB: cmpykmypra (OyIiBeIbHA), peeyiamopha, eHepeemu4ta, 0vucepeso 600U, 3anacarHd i 3axucHa.

bimonekynspHuii map jainigiB (mepeBaxkHo (Gocdoiniau) yTBOPIOE OCHOBY BCiX 0i0JOTiYHMX MeMOpaH
KkJitvH. Jlimigu BXoasiTh 40 CKJIaay O0OJIOHOK HEPBOBUX BOJOKOH. IToXigHMMU OO XOJECTEpUHY € YOJIOBIUMIA
(TecTocTepoH) i XXiHOUMIA (IIPOTeCTEPOH) CTATEBI TOPMOHU ¥ anbIOCTEPOH (TOPMOH KOPU HAIHUPHUKIB), Bi-
TtamiH [I i )KOBYHi KHCJIOTH.

Kupu — mxepeso eHeprii: Mpu MOBHOMY po3lUerieHHi 1 T xkupy BuBiibHAETbCA 38,9 KJIxk eHeprii. BoHu
TaKOX € JpKepesioM Boau: Tipu okucHeHHi 100 r xxupy Bupinsgetbes npudansto 110 r Boau. 2Kupu € 3anmacHuM
JIKepEeJIOM €Heprii, HarpoMaKylouuch Y KUPOBili TKAHMHI TBapUH i B IIoJax Ta HaciHHiI pociauH. BoHwu 3a-
XUIIAIOTh OPTaHU Bifl MEXaHIUHUX YIIKOMXKEHb (HaMpUKIal, HUPKUA OTOUYEHI M’SIKUM XXUPOBUM «(DyTISIPOM>»).
Harpomamkyrounch y HiAIIKipHiA XXUPOBiil KIITKOBUHI NESIKMX TBApWMH (KUTHU, TIOJIEHi), XXUPU BUKOHYIOTh
mennoi30AAyiuHy QYHKYIO.

BynoBa, BnacTMBOCTI i PYHKLIiT HYKNEeIHOBUX KUCNOT

HykneinoBi KucaoTu MaroTh Iepliioyeprose 0iogoriyHe 3HaAYeHHS i SIBJSIOTh CO0O0I0 CKJIaaHiI BUCOKOMOJIE-
KYJISIpHi GiomojiiMepy, MOHOMEpaMu SIKUX € HYKJIeoTUau. Briepiiie BoHu Oyyiu BusiBiieHi B 1868 p. miBeitiap-
cbkuM JikapeMm @. MilrepoM y siapax JIEMKOIUTIB, 3BiIKHM i IXHS Ha3Ba (Binm sam. nucleus — sg1po).

IcHye nBa TUMY HYKJIETHOBUX KUCIOT: Ae30KcupuboHykiaeiHoBa kuciaora (JIHK) i pudbonykieinoa (PHK).

JHK Bxonuth B OCHOBHOMY JI0 CKJIaJly XPOMATHHY siipa, Xo4ya HeBeJIMKa 11 KUIbKICTh MiCTUThCS W Y NESKUX
opraseiax (mitoxoHapii, mactuan). PHK Mictutbes B simeplsix, pubocomax, KapioriasMi i HTUTOIIa3Mi KIIITUHMU.
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Crpyktypa monexkynmu JIHK oyna Brepiie posmmdposana JIx. Yorconom i @. Kpikom y 1953 p. Bona
SIBJISIE COOO10 JIBa MOJIIHYKJICOTHUIHI JJaHLIOTH, 3’€AHaHi onuH 3 onHUM. MoHomepamu JIHK € Hykieotuau, 1o
CKJTaay SIKMX BXOISATH MEHTO3HMI IYKOp — Ae30KCUPHr003a, 3aauiIoK dhochaTHOI KMCIOTH i OTHA 3 YOTHUPHOX
HITpaTHUX OCHOB. HykijieoTuau Bigpi3HSIIOTHCS OIMH Bil OXHOIO TiJIbLKM HITpaTHUMU OCHOBaMU. o ckiamy
HykieotuaiB JITHK BxoasiTe Taki HiTpaTHi OCHOBU: adewin i eyain (MypUHOBI KUCIOTH), yumosur i mumin (1i-
pUMiIHOBI ocHOBM). HykiieoTnam 3’ €MHYyIOThCS B JTAHITIOT LIUISIXOM YTBOPEHHSI K08AAeHMHUX (hocghoduedhipnux
3B’SI3KiB MiX N€30KCUPHUO03010 OJHOTO i 3aauIlKoM ¢ocdaTHOI KHUCIOTH HACTyMHOro Hykjaeotuaa. O6uaBa
JIAHUIOTU 3’€IHYIOThCSI B OJHY MOJIEKYNY 600HUMU 3B’SI3KaMM, sIKi BUHUKAIOTh MiX HIiTpaTHUMM OCHOBaMU
Pi3HUX JIAHLIOTIB, MPUYOMY BHACJIIAOK MEBHOI IMMPOCTOPOBOI KOHQIrypallii MixX ageHiHOM i TUMiHOM BCTAHOB-
JIIOIOTHCS 1BA 3B’SI3KU, a MiX T'YaHiHOM i IUTO3UHOM — TpPHU.

Cxema 6yodosu monexyau JIHK:
® — zanuiok GochopHOi KUCIOTH;
J1 — ne3okcupub03a;
A, T, I, T — BianoBiaHO afeHiH, TyaHiH,
LIUTO3WH, TUMiH (HiTpaTHi OCHOBU)

Jlanurorn B mosiekyi JIHK anTumnapaneiabHi, ToOTO crpsiMOBaHi B MPOTUJIEXKHI CTOPOHU TakK, 110 3'-Ki-
Hellb OJHOTO JIAHIIOra PO3TalllOBYETLCS HABIPOTH S5'-KiHL nepinoro. [MToasilinuii naHmor Mmojekynu JHK
3aKpydeHMIi BIIPABO y BUIJISAIL CIipajli HABKOJIO OIHI€ET OCi.

Butku cmipaii yTpuMyloTbesl 3aBASIKM BOIHEBUM 3B’SI3KaM i TiipooOHUM B3ae-
MoisIM. Y3IOBX cripajli MOJEKYJIU CYyCiHI HYKJICOTUIN PO3TAILIOBYIOThCSI Ha BiicTa-
Hi 0,34 HM oauH Bia ogHoro. [ToBHMI 00epT cripai BKIoyae 10 map HyKJIEOTHU/IB,
JIOBXXMHA 1ioro 3,4 HM.

B 1951 p. E. Yapracdd BcTaHoBuB, 110 B Oynb-skiii mosekysi JHK kinbKicTb
aJIeHiHy JOPIBHIOE KiIBKOCTI TUMiHYy, a KUJIbKICTh TYaHiHY — KiJbKOCTi LIUTO3UHY,
cyma TypMHOBUX OCHOB JOpiBHIOE cyMmi mipuminnHoBux: A+ I' = T + LI (mpaBu-
j0 Yapradda). B nmoganbiiomy Oyno BCTAHOBIEHO, 10 HYKJICOTUAM ABOX JIAHIIIOTIB
yrBopiotoTh napu: A—I", I'—1I.

Cropora BiIMOBiIHICTb HYKJICOTUIIB OIWMH OAHOMY B mapHux JaHiorax JHK
Ha3UBAETHCSL KomnieMeHmapHicmio (B3a€EMOAOMOBHIOBaHICTIO). Llg BracTuBicTh Jie-
SKUTh B OCHOBI penaikayii (camonoaBoeHHs1) mosiekyau JJHK, To0To yrBopeHHsI HOBOI
MOJIEKYJIM Ha OCHOBI BUXiJIHOI.

Pennikanisi BinOyBaeThcsi TakuM uyMHOM. [lig giero crewianbHOro gepmMeHTa
(IHK-momimepasn) BimdOyBaeTbesa po3kpyuyyBaHHs cripani JIHK i po3puB BomHeBuUX
3B’SI3KiB MixK HYKJICOTUIAMU JIBOX JIAHLIOTIB. /10 3B’SI3KiB, 1110 3BUILHUINCS, 34 MPUH-
LUIIOM KOMIUIEMEHTapHOCTI NMPUETHYIOThCS BianmoBiaHi Hykineotuan HHK (A—T,
I'—11). OTxe, MOpsAIOK HYKIEOTUIIB y «cTapoMy» yaHIo3i JJHK BusHauae nmopsimok
HYKJIEOTHIIIB Y «HOBOMY», TOOTO «crapuil» jaHmor JHK e marpuiero mia cunresy
HoBoro. Taki peakilii HAa3UBAIOTb peaxkuyiamu mMampuuHoeo curmesy. BoHU XapakTepHi
TUIBKM JISI XKMBUX OpPraHi3MiB.

OckibKM KOMIUIeMeHTapHi JaHitoru B Mojekydai JIHK cnpsiMmoBaHi B mpoTuiexHi cTopoHu, a ¢ep-
meHT JIHK-monimepasa moxe pyxarucsa y3gosxk gaHuora JJHK Tiaeku B HanpssMKy 3'—5', To CHHTE3 HOBUX
JIAaHLIOTiB BiIOYBA€ETHCS aHTUIApaeIbHO (IMPUHLIMIT aHTUIIApaIebHOCTI), MPUUOMY MEpILUuid, .1idupyrouul,
JIOUipHiii JIAHIIOT CUHTE3YEThCSI Oe3nmepepBHO B Mipy po3kpyuyBaHHs mosekynu JAHK, a npyruii, eidcmaro-
yuii — OKpeMUMU (pparMeHTamu, SIKi MOTIM 3IIMBAIOTHCS 3a J0MoMOrow ¢epmeHTa Jirasu. [licast perutikauii
KoxHa mosiekyjaa JIHK MicTuTh onuH MaTepuHCHKMI JAHIIIOT i CUHTE30BaHUM «1ovipHii». Takuil MpUHLIMII
CHUHTE3Y HAa3UBAETLCS HANIBKOHCEPEAMUBHUM.

Monexkynu JHK moxyts mictutit Bim 200 go 2 - 108 map HykimeoTuaiB. BennuesHna pisHOMaHITHICTb MO-
nekyn JJHK nocsiraeTbest iXHiMU po3MipamMu, CKJIAA0M i pi3HOIO MOCTiAOBHICTIO HYKJIEOTUIIB.

Ponp IHK y kiiTuHi monsirae y 36epeXkeHHi, BiITBOpeHHI i mepeaadi reHeTUIHOI iHdopmalii. 3aBasku
MaTpUUYHOMY CHUHTE3Y CITaAKOBa iH(opMallis JOUYipHiX KIITUH TOUHO BiAIOBiga€ MaTEPUHCHKIN.

PHK, sk i JHK, — 11e monimMep, 110 CKJIAAa€TbCsI 3 MOHOMEPiB-HYKI€OTUAIB. CTPyKTypa HYKJICOTUIiB
PHK mnoniona mo ctpykrypu HykieotuaiB JAHK, ane € meBHi BiIMiHHOCTI: 3aMiCTbh 1€30KCMPUOO3U 10 CKIIALy
Hykiaeotunie PHK BxonuTb meHTO3HMIT LiyKOp — pubo3a, a 3aMiCcTh HiTpaTHOI OCHOBU TUMiHY — ypalui.
[HIII TpW HiTpaTHi OCHOBM Taki X cami: alieHiH, TyaHiH, UMTO3uH. Y nopiBHsaHHI 3 JHK no cknangy PHK
BXOAWTh MEHIIE HYKJICOTHUIIB, i OTXKe, 1i MOJIEKyJIIpHa Maca MeHIIa.

Bigomi aBo- i ogHonaHioroBi PHK. JIBonaHiioroBi PHK nputamanHi aesikum Bipycam i BUKOHYIOTb
poJib 30epiraua i repenaBaya CrajakoBoi iHopmallii. Y KJIiTUHAX iHIIMX OpPTraHi3MiB 3yCTpiyaloThCsl OJHOJIAH-
moroBi PHK, ki € komisimu BinnoBimHux pinsHok JHK.

Cxema monexyau JJHK
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V kaitnnHax icHytots Tpu T PHK: iHdopMmatiitHa (MaTpuuHa), TpaHCIIOpTHA i pubocoMalbHa.

Ingpopmauiina PHK (i-PHK) cxmagaetsest 3 300—30000 HYKJICOTHIIB i CTAaHOBUTh MPUOIM3HO 5% yciel
PHK, o micturbes B kiitTvHi. BoHa € konieto neBHoi niissHku JTHK (rena). Monekynu i-PHK BuKoHy10Th
pOJIb MepeHOCHUKIB reHeTnuHOI iHpopMaii Big JIHK mo micus cuHTe3y Oinka i 0epyTh Oe3rocepeHI0 yuyacThb
y CKJIaJlaHHI Oro MOJIEKYJI.

Tpancnopmua PHK (1-PHK) ctanoButh 6;113bk0 10% yciei PHK xiiituHM i ckiiagaetbest 3 75—85 Hykite-
OTUJIB.

Monekynu T-PHK 6epyTh 6e3nocepenHio yyacTb y 0iOCMHTE3i OiJIKiB — TpaHCIIOPTYIOTh aMiHOKUCIOTHU
3 IIUTOIUIA3MU 10 PUOOCOM.

OcHoBny yactuHy PHK mwmrorutasmu (6sm3sko 85%) craHoButh pubocomarsha PHK (p-PHK). Bona
BXOINTh 10 cKJaay pubocom. Monekynu p-PHK ckmagatorbest 3 35 Trc. HykiaeoTuaiB. Beaxkatots, mo p-PHK
3a0e3reuye IMeBHi TpocTopoBi B3aemopoaMmileHHs i-PHK i T-PHK.

Ximiyna 6yaoBa AT®. Ponb AT® B eHepreTM4HOMY OOMiHi KNiTUHK

Anenosunatpudochopra kuciaora (ATD, aneHo3uHTpHGOCHAT) € 0OOOB’I3KOBUM KOMITOHEHTOM OYIb-SIKO1
knBOi KITTHHUA. AT® — MOHOHYKJICOTH, SIKHMil CKIIATA€ThCS 3 HITPATHOI OCHOBU aIeHIHY, IIEHTO3HOIO MOHO-
caxapuay pudo3u i TpbhOX 3aJUIIKIB (PochaTHOT KUCIOTH, SIKi 3’€IHaHI OIVH 3 OMHUM BUCOKOCHEPTeTUUHUMU
(maxpoepeiynumu) 38’s13KkaMm. Y Tiporieci rimpomidy (mpuexHaHHS Boam) Bim AT® Bimmernmoerbesa docdarHa
rpyna i AT® neperBoproeTbest Ha AP (ameHosuHmudocdar), a mpu HACTYITHOMY BiflleruieHHi dochaTHOT
rpynmu — Ha AM® (ameHo3uHMoHOdocdaT). BimernneHHsa onHiel Monekynn ochaTHOI rpynu CYIpOBOIKY-
€TbCSl BUMIEHHSAM O/113bko 40 kJIX eHeprii).
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byoosa AT® ma mexanizm nepemeopennss AT® y AP (~ eucoxoenepeemuuHuil 36 ’930K)

3BopoTtHuit Tipouiec nepetBopeHHsT AM®D Ha AIID i AID Ha AT® (pochopuaioBaHHsST) BimOYBaETLCS
nepeBaxKHO B MITOXOHAPISIX LIISIXOM MPUETHAHHS 3alUILKY (GocdaTHOI KUCIOTU 3 BUIIIEHHSIM BOIU i TMO-
TJTMHaHHS Oinbinoi (Oinbir Hixk 40 kJ[>kK Ha KOXXHOMY eTarli) KiJIbKOCTi eHeprii. Bchoro y ABoX MakpoepriyHux
3B’s13KaX aKyMyJoThes 84 kJIX eHeprii.

OTxe, mijg yac posiierieHHst MojieKyiu AT® BuniisieThes BeJika KiJbKiCTh eHeprii. BoHa BUKOPUCTOBY-
€ThCS 11 CUHTE3Y HEeOOXiIHUX OpraHi3My CHOJYK Ha MiATPUMAaHHS TEeBHOI TeMmIiepaTypu Tija, 3a0e3reyeHHs
Pi3HUX MPOLECIB KUTTEMISITIBHOCTI.

AT® Biznirpae rojloBHy pojib B eHEpreTHYHOMY OOMiHi OpraHi3my.

BionoriyHO aKTUBHI pe4oBUHMU

Biosioriyuno akTHBHI pe4OBUHM — OpraHiuHi CMOJYKM Pi3HOI XiMiUHOT MPUPOAU, 3AaTHI BILIMBATH HA OOMiH
PEYOBUH i TIEPETBOPEHHS €Heprii B XKUBMUX icToTax. JIo HMX HajiexXaThb BiTaMiHU, TOPMOHHU, (epMeHTH, (DiTO-
TOPMOHU, HEHPOropMoHu, (ITOHLUAN, ANTKAIOIAU TOLIO.

Bitaminn — 6ioJIOriyHO aKTHMBHI PEYOBUHU Pi3HOI XiMIYHOT MPUPOAU, HEOOXiAHI 1S 3a0e3MeYeHHs po-
LECiB XKUTTEMISUILHOCTI BCiX XXMBUX OpraHi3miB. BitamiHM OepyTh ydyacTb B OOMiHi peuyOBHMH i MEpPEeTBOPEHHI
eHeprii 3mebiibioro y ckiani gepmeHTiB. JloboBa moTpeba JIOAMHU Yy BiTaMiHAX CTAHOBUTH MiJirpamu, a
iHOMi 1 MiKporpaMu.

Huni BigoMo O6am3bko 50 pisHUX BiTamiHiB. BOHM Mo-pi3HOMY BIUIMBAlOTh Ha KMBI OpraHi3mMu, ajie €
JKMTTEBO HEOOXiTHMMU KOMITOHEHTaMU 30a71aHCOBAHOIO XapyyBaHHS JIIOAWMHMU 1 KUBJIEHHST TBApUH.

OCHOBHe JIXepesio BiTaMiHiB — MPOAYKTU XapyyBaHHS TMepeBaskHO POCIMHHOTO TTOXOMKEHHS. AJle € BiTa-
MiHHU, SIKi MICTSITbCS Yy MPOAYKTaX TBAPUMHHOIO MOXOMXKEeHHs (BitTamiHM A i J1). JlesKi 3 HUX MOXYTb CUHTE3Y-
BaTUCSI B OpraHi3Mi JIOAMHU i TBAPUH 3i CBOIX MOMEPEAHUKIB (MTPOBITAMiHiB) Y MEBHUX TKAHUHAX OpPraHi3My.
Hanpuxian, Bitamid [l yTBOPIOETHCS Y LIKipi JIOAWHU Mif BILIMBOM YJIbTPadioseTOBOro BUMPOMiHIOBaHHS, a
CUMOIOTHYHI OaKTepil B KUIIEYHUKY JIOAMHU CUHTe3YI0Th Bitaminu K, B, B,,, Bitaminu rpynu B yrBopiooth
MiKpOOpPTaHi3Mu, sIKi KUBYTb y pyOlli XyiHUX TBapuH. OMHAK CUHTE30BaHMX B OPraHi3Mi JIIONUHU BiTaMiHiB
HEIOCTAaTHBLO ISl 3a0€3MeUeHHs] HOro HOPMaJbHOI XXUTTEMISLIbHOCTI.

Ao B opraHi3aMi TpMBaJvii yac He BHCTAya€ MEeBHMX BiTaMiHiB, TO PO3BUBAETLCS 2in08iMamino3, 3a ix
MOBHOI BiICYTHOCTI — agimamino3, a 3a HAJJIMLIKY — 2inepeimaminos.
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3ajiexkHO BiJl 3MaTHOCTI PO3UYMHSTHCS y BOJi a00 XMpax BiTaMiHUW MOAUISIIOTh HA 6000po3uunHi (BiTaMiHU
rpynu B, C) i acupopozuunni (A, 11, K, E).

T'opMonn — opraHiuHi pe4oBUMHU, 3IaTHI PETYJIIOBATH MPOLIECU OOMiHY PEYOBMH i MEPETBOPEHHS €HEPTil.
X BMpOGISIOTH 321031 BHYTPILUHbBOI CEKpELlil JIOAUHU i TBApUH. ICHYIOTb i Heiipoeopmonu, SIKi BUPOOISIOTHCS
MEeBHUMM HEPBOBUMM KJIITMHAMU (HAIpUKJIaA, aApeHaliH i HopaapeHalliH).

IMoTpamisirtoun y KpoB, BOHU OepyTh Y4acTh Y peryJisiiii OOMiHy pe4yOBUH, MiATPMMaHHI TOHYCY HETIOCMY-
TOBaHOI MYCKYJIaTypu Ta CTAJOCTi BHYTPILIHbOTO CKJIay CEPElOBUILIA OPraHi3My.

3a XiMIYHOIO TIPUPOA0I0 TOPMOHU TIOAISIIOTh Ha 4 TPYIIN:

1) TIoXimHi aMiHIB (TMPOKCUH/aIpeHaTiH)

2) Oinku abo mentuaun (iHCYJiH, IIIOKAroH, COMaTOTPOTIiH)

3) ctepoinu (cTaTeBi TOPMOHM)

4) XUpHi KUCIIOTHU.

T'opMoHU MalOTh MOBIIBbHY, ajie TPUBAIY Hit0. XapaKTepHUMU OCOOJIMBOCTSIMM [Iii TOPMOHIB €:

— eucoka bionoeiuna akmueHicms (11i CIIOJYKU BIUIMBAIOTh Ha KJIITUHU, TKAHUHU YU OPTaHU Y HE3HAUHUX

KUTBKOCTSIX)

— eucoka cneyugiunicms (BIUIMBAIOTH JIMIIIE HA TIEBHI MPOLIECH, 1110 BiIOYBalOThCS B IEBHUX TKAHUHAX YU

opraHax)

— OQucmanyitinicms 0ii (IepeHOCATLCS Ha 3HAYHI BiICTaHi i JiIOTh JAJeKO Bil MICILIST CBOTO CHHTE3Y)

— BIOHOCHO KOpomKull yac icHyeaunHs (Jdllle JeKilbKa XBUJIMH ab0 TOAMH MicCjlsl YOro BTpayaroThb CBOIO

AKTUBHICTb)

BiosoriyHo aKTMBHUMMM PeYOBUMHAMU, SIKi BUPOOJSIIOTHCSI B OpraHi3mi pociuH i rpubiB, € diToropmoHu
i ajgKanoinu.

DiTOropMoOHH — PEYOBMHM Pi3HOI XIMIYHOI IIPUPOIH, SIKi YTBOPIOIOTECS B TIEBHUX KJIITHHAX i PETYIIOIOThH
npolecyu 0OMiHY peYOBUH, KOOPAMHYIOTh iHAWBINyaAIbHUI PO3BUTOK. BOHM BILIMBalOTh HA MPOLIECHU PO3BUTKY
POCJIMH: TIOAL i piCT KAITUH, AUdepeHIialio TKaHUH, ()OpMyBaHHS OpraHiB, pO3BUTOK OPYHBOK, MTPOPOCTaH-
Hs1 HaciHHA Ta iH. OfHi 3 (iTOrOPMOHIB CTUMYJIIOIOTH 1Ii MPOLIECH, a iHIli, HaBMNaKu, rajlbMylOTh.

ANKajoigm — opraHiuHi CHOJIyKM MepeBaxKHO POCAMHHOIO TMOXOMXKEHHS, SIKi MaloTh Yy CBOEMY CKJaji
HitporeH. BiibuiicTh iX € OTpYHHUMU [JIs1 TBAPUH 1 JIOAWHU, AesIKi 3 HUX MalOTh HAPKOTUYHY [il0 (HIKOTUH,
mopdiH). Li cnoayku BusiBieHi y pocauH poauH Ilacibonosi, JliniliHi, KoHomusiHi, MakoBi. 3HauHy iX Kijlb-
KiCTb BUKOPUCTOBYIOTh Y MenuLMHI. Hanpukian, XiHiH IPUTHIYYE XUTTEQISUIbHICTD MAJISIPIHOTO T1J1a3MO/Iist
B €pUTPOLIUTAX JIIOIUHU.

AHTHOIOTHKH — 0i0JIOTIYHO aKTHUBHI PEUOBHHU, SIKi BUPOOJISTIOTHCSI MiKpoopraHiaMamMu. BoHU BIUTMBaiOTh
Ha KJITUHU iHIIUX MiKpPOOPraHi3MiB, TaJIbMyIOUM iX PO3BUTOK a00 BOMBAIOYU iX.

JlrogHa BUKOPUCTOBYE aHTUOIOTMKM IJisSl JIIKYBaHHSI 3aXBOPIOBAHb, SIKi CIIPUUYMHIOIOTH XBOPOOOTBOPHI
OakTepil yM rpudU (MEHIUWiH, HiICTaTUH, TETPALUMUKIIIH TOLIO).

@iToHIMAM — OpraHiyHi CHONYKH, SIKi MalOTh OaKTEPULIMAHY i MPOTUTPUOKOBY Aito. Lli peyoBrHM Binirpa-
JOTh BaXXJIMBY POJIb Y PEryJIsiiii CKJIaay MOBITPsI, MiATpUMaHHiI CTabiIbHOCTI Giojoriunoro cepenonuina. DiToH-
UM 3TYOHO Ai0Th Ha 30yIHUKIB TyOEpKYIbO3y, IU3EHTHUPII, XOJAepH, Bipycu TpUIly, YepeBHOro TUQY Ta iHILI.

®@iToHIMIN ACSIKUX POCIWH 3MaTHI MiICHIIOBATH CEKPETOPHY Ta PYXOBY MiSUTbHICTH TPaBHOTO KaHAaIY,
MPUCKOPIOIOTh 3ar0I0BAHHS PaH, 3HUXYIOIOTh apTepiaJiIbHUM TUCK, PETYJIIOIOTh CKOPOUYEHHST CEPLIEBOro M’s13a,
JiSUTbHICTD LIEHTPaJIbHOI HEPBOBOI CUCTEMU, OOMiH PEUYOBUH.

TpeHyeganbHi mecmu

1. BkaxiTb, W0 BM3HAYa€ XiMiyHi BNAaCTUBOCTI BOAU B OpraHismi:
A BenuKuMii BMICT 11 B KIliTuHi; B Maji po3mipu ii MoOaeKyi; ABBT
b nonsipHicts Mosiekyn Boau;  I' Masia BitHOCHA MOJIEKyJIsipHa Maca.

2. MosHauTe XimiyHi 3B'13KN, AKi NOEAHYIOTb aTomu lipporeHy n OKcuUreHy y Bop,:
A BogHEBI; B xoBajneHTHi; ABBT
b ionni; I’ menruaHi.

3. HykneiHOBi KMCNOTU Y XXUBIN KNiTUHI 34aTHi BUKOHYBaTU (byHKLLilO:
A 30epexeHHsI TeHeTUYHOI iHdopMallii; B caMoBinTBopeHHS; ABBT
b yyacth y cuHTE3i OiJIKiB; I' TpaHCcOpTY pevyOBUH i3 KIIITUHMU.

4. BkaxiTb XiMiYHUI eNeMeHT, KU BXOAUTb [0 CKiagy KicTok, 6inkiB, HykneTHoBuX kucnot, AT®:
A MarHiit; B docdop; ABBT
b xanwbiii; T jiom.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

FnikoreH — ue
A TBapuHHUI XUD; B TBapuHHMIi noJicaxapun;
b TBapuHHMIT 6iN0OK; I' KOMITOHEHT KJIITUHHOI CTiHKM POCJIMH.

Bu3HauTe, YoMy AOPIBHIOE KiNbKiCTb TUMIHOBMX 3anuwikiB y monekyni AHK:
A KiJIbKOCTi TyaHiHOBUX 3aJIMIIKIB; B KiJIBKOCTI IMTO3MHOBUX 3aJIMIIKIB;
b xinbKkocCTi aneHiHOBUX 3aJIMIIKIB; I' KiBKOCTI ypalMI0BUX 3a/IUILKIB.

Mo3HauTte CnoJNyKy, o € MOHOMEepOM KpOoXmalio:

A CH, O, B C,H,0,

b CH 0, I C,HO,

Ckinbkn 3B'a3kiB MiXk ML} napamun y naHutorax AHK?
A 1Ba; B onuH;

b Tpu; I’ yvotupu.

Ha3Bitb aHTUKOopOH T-PHK, siknm komnnemeHtapHum kogoHy AHK ATLL:
A TAILL B YAT
b ATT I AYLL

3'AcyiTe, WO Ha3MBalOTb peHaTypauicto Ginka:

A mpoliec MopylIeHHsI TPUPOIHOI CTPYKTYpHU Oiika 6e3 pyiiHyBaHHSI MENTUIHUX 3B’s3KiB;

b nipoliec moBTOpHOro CMHTE3y OilKa Ha pubOCOMax €HIOIUIa3MaTUYHOI CITKM;

ABBT

ABBT

ABBT

ABBT

ABBT

ABBT

B nipoliec BiZHOBJIGHHSI IPOCTOPOBOI CTPYKTYPU OiIKa MpU NPUMUHEHHI il HEeraTUBHOTO YMHHUKA;

I' mporec mrepexony 6ijKa 3 HEAKTUBHOTO CTaHy B aKTHBHMUIA.

Bonoccs i HirTi cknaparoTtbea 3:
A moinenTuay; B xiTuny;
b rnikoreny; I' kepaTuny.

3a3HauTe ynbTpamMikpobioreHHU enemMeHT KNiTUHU:

A Dochop; B AnroMiHii;

b Kauiii; I' KobGanbr.
BoaHeBi 3B'13KM NiATPUMYIOTb CTPYKTYpY Ginkis:
A nepBUHHY; B tpetnHHy;

b BTOpPUHHY; I' yeTBepTUHHY.

[o cknapy KniTUHHOT CTIHKU rpuGIB BXOAUTH:

A XiTuH; B xpoxmaib;

b nentonosa; I' rikoreH.
MpuckopeHHs GioxiMmiyHMX peakLin 3abe3neyyloTb:
A ankanoinu; B BiTaMiHu;

b ropmonu; I' pepmenTu.

Mo3HauTe cnonyky, Ao cknagy akoi BxoauTb Mepym:

A reMoro0iH; B akrtuH;
b xnopodin; I' IHK.
Mepokcnp, BOOHIO PO3LULENJIIOE:

A Karana3za; B nencuH;
b nina3za; T’ nimaza.

CnHTe3 neBHOT Monekynu Ginka kopgye:
A monekyna JTHK; B i-PHK
b Tpumier HykJIeOTUIB; 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 ankanoiAiB y XXUTTi POC/IVH:

A € 3armacHMMU PeYOBMHAMM, 110 BiIKJIaJaIOThCS B LIUTOILIA3MI; ABBT
b 3amoGiratoTh 3aMep3aHHIO POCIMH TIPU OXOJIOIKEHHI;

B 3axuialoTh poCJMHM Bij MOigaHHS iX TBapUHAMMU;

I' BUKOHYIOTh POJIb IETOKCUKAHTIB.

BkaXiTb, iIka HyK/leTHOBa KMUCJ1I0Ta Ma€ HanGinNbLly AOBXWHY Ta MOJIEKYNsSIPHY Macy:

A THK B p-PHK ABBT
b i-PHK I' T-PHK

J[lo rekco3 HanexarTb:

A caxapo3a; B pubo3a; ABBT
b rmoko3a; I' nesokcupudo3sa.

Fnikonpoteign — ue cnonyku:

A ByrieBoja i Oinka; B HyKJIeTHOBOI KMCJIOTH i OiJIKa; ABBT
b mirmeHTa i 6inka; I' ninigy i Ginka.

AMiHOKMCNOTH, SKi OpraHiaM TBapuyH He Mo)ke CUHTe3yBaTW, Ha3nBaloThb:

A 3aMiHHUMU; B ocHOBHUMU; ABBT
b He3aMiHHMMU; I' cynbdypoBMicHUMU.

CTPYKTYPHUI reH NpoKapioTiB, y AKOMY 3anucaHa iHgpopmauis npo monekyny Ginka, cknagaerbcs i3
1500 HykneoTuaiB. CKiNlbKM aMiHOKMCNOTHUX 3auLLKIB € B LibOMY Oinky:

A 750 B 500 ABBT
b 1500 I 300

depmeHT y npouieci peakuii:

A He 3MiHIOETBCSI, ajie BUTPAYAETHCS; B He 3MiHIOETBCS i HE BUTPAYAETHCS; ABBT
b 3MiHIOETBCS i BUTpava€eTHCS; I' 3MiHIO€ETBCS, ajie HE BUTPAYAETHCS.

HasBiTb 6GinokK, KNI TPAHCNOPTYE KNCEHb:

A anbOyMiH; B remorno06iH; ABBT
b xeparuH; I' mio3uH.

Mo3HauTe cnonyky, sika BXoauTb Ao cknagy AT®:

A aMiHOKMCJIOTa; B rimoko3a; ABBT
b aneHiH; I' tnikoreH.

BkaxiTb, AKi PYHKLT BUKOHYE aKTUBHUN LLEHTP:

A € Micuem 3’eqHaHHS OUIKOBOI i HEOLJIKOBOI YaCTUHM MOJIEKYJIU (DepPMEHTY; ABBT

b Bu3Hauae yyTAUBICTL (pepMEHTY 10 (haKTOPiB HABKOJMUIIHBOTO CEPeIOBUIIIA;
B 3a06e3neuye nepeBegeHHs (DEPMEHTY i3 HEAKTUBHOTO CTaHY B aKTMBHUI;
I’ 3a6e3mneuye KaTaniz XiMiYHUX peakiliii.

BkaXxiTb NpaBuibHe TBEPAKEHHS. YeTBepTUHHA CTPYKTypa Ginka — ue ...

A TIOCTiIOBHICTh aMiHOKMCIOTHUX 3aJIMIIKIB Y MOJIEKYJIi OilKa; ABBT
b nipocTropoBa KoHirypailisi MOJIEeKyJIM TTOJiHYKJICOTUIY;

B ykanaHHs JaHOK MENTUIHOTO JIAHIIOTa 3aBASIKM BOJHEBUM 3B’ SI3KaM;

I' MmakpomoJiekyJia, 10 CKJIaay sIKOi BXOAUTh KijibKa TJIOOYJI.

BnbepiTb NOCNiAOBHICTb HITPAaTHNX OCHOB, fIka MA€E YTBOPUTUCA B Npoueci pennikauii monekynu AHK
Ha ocHoBi naHutora — AUT — TTI — FAT:

ATTA — AALl — LITA B TTA — AALL — UTT ABBT
b TrA — ALl — OTT I' TTA — AALL — UTT



