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BHatiomecmbo 3 nig/quHuxom

ITamoBHi AeB’ATUKJIACHUKY, TIepel] BAMU HOBUU MiAPYYHUK 3 Giosorii,
3 AKOr0 BM Ji3HaeTecs OaraTo I[iKaBoro IIpo Oioximiio, ImmMTOJIOTIIO, TeHe-
TUKY, €KOJIOTiI0O Ta eBOJIIOIiI0 OpraHi3MiB.

Ilepmr Hixk posmouaTw HaBUYUAHHSA, O3HAWOMTECS 31 CTPYKTYPOIO ITif-
PYYHUKA Ta OCHOBHUMM IIPUHITMIIAMY PO3TAIITyBAHHSA MaTepiaay B HbOMY.
Hacamnepen BimkpuiiTe 3MicT ImifpyYHUKa. 3BEPHITH yBary Ha Te, IO TEKCT
MOAiIeHnIT Ha TeMU, SIKi MPUCBAYEHI oKpeMuM raaysam Oiosorii. ¥V wimmi
OiAPYYHUKA PO3MIII[EeHO CJIOBHUK 0i0JOriuHMX TEPMiHiB, aJrOPUTMU BUKO-
HaHHA JIaOOPaTOPHUX OOCIiIKeHb, POOIT i HOCHiTHUIBKUX IPAKTUKYMiB,
a TaKoXX IOJaTOK.

Bigxpuiite 0yabp-akuii maparpad. Bin posraimoBaHuii Ha omHOMYy ab0
IBOX posBoporax. KoxxHuil maparpad po3IOUYMHAETHCA SaMUTAHHAMU AJIA
IMIOBTOPEHHA BUBYEHOTO PaHillle, a 3aKiHUyeThbCA KOPOTKUM y3araJbHeH-
HaMm. Ilicasa HbOTO BU 3HAlAETe 3aNUTAHHA IJIA IepeBipKku 3HaHL. OKpim
OCHOBHOT'O MarTepiany, maparpau MicTATH ijfocTpariii Ta IOmaTKOBY iH-
dopmariito, poamireny B pyopuili «JlisHaiiTecsa GijbIie».

3BepHITH yBary, IM0 B KiHI[i KOKHOI TeMH! 3allPOIIOHOBAHO TECTH IJIA
CaMOKOHTPOJIIO 3a BUBUEHUM MarepiasmoMm. Bifmosimi mo HUX Bu 3MOKeTe
3HAWTHU B €JIEKTPOHHOMY moaTKy. Kpim Toro, Tam posmilieHo Bizeopoanku
Ta JOJATKOBL MaTepianu 1m0 neakux naparpadiB, a TaKOK OHJIANH-3aBIaHHA
IS caMOIIePeBipKU 3HAaHb.

gK HPCJLU'OBCH’YIU 3 eAeKMPOHHUM gogarnKom

1. 3aiigite mHa caiiT interactive.ranok.com.ua E E

2. 3BapeecTpyiiTecs. = :

3. 3mangite poaain «IligpydyHurm». F;_ Jﬁ

4. BubepiTs Ha3By migpyuHuka «bBiosorida. 9 xmaac». E%

5. V¥V poamini «ExexTporHiI MaTepiaim M0 mMiAPpYyIHUKA» r
BUOEpiTh IIOTPiIOHY TeMy Ta HATHUCHITH «Posmouatu poboTy».

YMobBHi nosHauyeHHs y nig/quHUKy
ﬂ— «JlisHaliTecs OiabIle»;

— IIOCUJIAaHHA Ha eJIEKTPOHHI MaTepianu o ImiapydyHUKAa.

CroogiBaeMocs, BaM OyZe 3pydYHO Ta JIETKO IIPaIioBaTH 3 HAIIUM IIiJ-
PYYHHKOM.
Basxcaemo eam ycnixie y HasuaHHi!



Biosoria ak Hayka.
PiBHi opranisairii 6i0J0TiYHHX cHCTEM

Y nonepedHix knacax 8u 8xe No3HAUoOMUuauca 3 Kilb-
KOMa 2asny3amu 6ios02ii ma po32/1aHyau Xusi opeaHiamu Ak
6ionoziyHi cucmemu. lpueadatime xapakmepHi pucu makux
cucmem. Ha ocHosi mamepianie nonepedHix po3dinie Kypcy
nosAcHime, yomy 6jo/102i4Hi 3HAHHA MOXymb MAMUu 8aXJ/1U-
8e 3Ha4YeHHA came 014 8ac abo sawux piOHUX i 3HAUOMUX.

Dionozisi sik HayKa

Biogoria (Bix maBHBbOrper. bios — KUTTA, l0gos — yUeHHA) — Iie
HayKa Ipo KuTTd. K i Oyab-aKa inmra Hayka, 0iooris Mmae 00’eKT, KU
BOHA BUBYAE, i METOOM, SKUMU BOHA KOPUCTYETHLCS IJIA HOTO BUBUEHHI.
Kpim Toro, Giosioria mae BiacHUII HMOHATIHHUI amapaT — CYKYIIHiCTb
TepMiHiB i IIOHATH, AKiI BUeHi-0i0J0TM BUKOPHUCTOBYIOTH ¥ CBOIili pPoOOTi.

AJe He TiIBKU HaABHICTH YCHOTO IILOTO POOUTH 0i0JIOTiI0 HAYKOIO.
Biosoria y cBoiit poboTi crimpaeThcss He Ha Bipy, a Ha cymHiB. Biosoru
IMOCTifiHO MiAgaroTh CYMHIBY oTpuMany imdopmarliito. Bouu 6araTopa3oBo
ii mepeBipAOTH, NPOIOHYIOTH MOACHEHHS OTPUMAaHUX pPe3yJbTaTiB i BuU-
CYBaOTh rimores3u. I TiIbKY IMicasa eKCHepuMeHTAaJbHOTO IIiATBePIKeHH I
rimoresa cTae HaAyKOBOIO TeOpi€lo i, HApeITi, HAYKOBO OOI'PYHTOBAHUM
daxToMm.

Indopmanis — Ilepemipka moctoBipHocti — IlogcHeHHS OTPpHUMAHUX
pesyasTatiB — BucyBanua rimore3um — ExcmepumeHTasbHA
nepeBipka rimore3u — Teopia — HaykoBuii ¢axt

IIpenmerom Giosorii € Bci *KWBi opranismMu Ta Pi3HOMAHITHI TPOABU
IXHBOI JKUTTEAIAIBHOCTI. AJle "KMBUX OpraHi3MiB Ha HaImiii miameri Oa-
raTo, i BOHM Ay Ke pisHOMAaHiTHi. A Ile € BUMepJIi oprauisMu, ki TaKoMX
BuBYae Oiosioria. Tomy cyuacHa 6ioJiorid crajia CIpPaBKHBOIO CHUCTEMOIO
HayK, y AKifi BUAiIAOTH 6araTo raayseii.



Dionozisi sik HayKa. PibrHi opzaHiaaqiT SionoziyHux cucmem

T'amysi 6Giomorii

Fanysb 6Gionorii

Lllo BuBuae

lanysb 3acTocyBaHHA 3HaHb

3oonoria TBapuH. Okpemi ranysi 3oonorii BuB4atoTb | CinbCbke rocnogapcrso,
neBHi rpyny TBapvH (EHTOMONOriA — KO- | TBapPUHHWLTBO, BETepUHapia
MaX, OpHITOnoriA — nTaxis TOLLO)

botaHika PocnnHn. Okpemi ranysi 6otaHiky BuBYa- | CinlbCbke rocnofapcTso,
I0Tb MEBHI rpynu pocnuH (bpionoria — POCAVHHULTBO, MeAMLUMHA
MOXW, anbrosiorias — BOAOPOCTi TOLLO)

Mikonoris Mpnbn Cinbcbke rocnopapcTso,

meauunHa, biotexHonoril

Mikpobionoris

MikpoopraHizmun

Cinbcbke rocnopapcTso,
meanunHa, biotexHonoril

Bipyconoria Bipycn Cinbcbke rocnopapcTso,
MefuLUuHa, 6iotexHonorii
bioximis XimiuHi npouecwn, Aki BinbyBatTbCA Cenekuisi, MeanLUuHa,
B XMBWX OpraHiamax 6ioTexHonoril
Qizionoris QisionoriyHi npouecy, ki BigbyBatoTbca | Cenekuia, MeanUmHa,
B XMBWX opraHiamax 6ioTexHonoril
LUunTonoria KniTHn »KnBMx opraHiamis MepguumHa, 6iotexHonorii
[eHeTnKa CnagKoBICTb i MIHAMBICTb OpraHi3mis Cenekuisa, megnuunHa,
6ioTexHonorii
Ekonoria B3aemogito opraHi3miB mix coboto Yci chepu pisnbHoOCTI nto-
i 3 HaBKOJIMLWHIM cepefoBuLLEM OVHN
MonekynapHa Mpouecn 36epexxeHHs, 3MiHK Cenekuisi, MeanuUunHa,
Gionoria Ta pearnisauilo cnagkoBoi iHbopmauii GioTexHonoril

Ha MONEeKyNAPHOMY PiBHI

Pibni opeaHisau,iT dionoziuHux cucmem

XapaKTepHOI OCOOJIMBICTIO BCixX O6ioJIOTiYHMX cHCTEeM € HasgBHICTDL
y HUX KiJBbKOX piBHIB opranisarii. KosxHuit piBeHb € cucrtemoro, i BiH €
€JIeMEeHTOM HAaCTYIITHOTO PiBHS, AKUH € OiJIBII CKJIagHOIO crucTeMoio. Takum
YHUHOM, CBiT "KMBOT'O OPraHiZ0BaHUU y BUIJIAI JIAHIIOTA, IO CKJIAJAETHCA
3 JJAaHOK 3pocTaiouoi ckjagHocTi. Ileil saHIIOr ITOYMHAETHCA 3 ATOMIB.
BoHUu € ckIam0OBUMU HACTYIIHOTO PiBHA opramisarii — moJjeryJ. Mojeky-
JIX, ¥ CBOIO 4epry, o0’ €IHYIOTbCSI V KJIITUHU, IKi € CKJIaJOBUMU TKAHUH
i opramis. I Tak gaui. HaiiBuimoro Jsankoio € 6iocdepa 3emui.

Aune He Bci }KUBi cucTeMm MalTh OJHAKOBY KiJIbKicTh piBHIB opra-
misamii. Tak, omHOKJiTHHHI opraHisamu (ameba, iH(Qy3opisa, xjgamimomo-
Hajma) He MAlOTh TKAHNHHO-OPraHHOIO PiBHSA, a y BipyciB BimcyTHil 1me
M KJIITUHHUN piBeHb opramisarrii.



BCTYN

PiBni opranizamii :xkuBMX cucrem

PiBeHb A ,
P AKi KomnoHeHTU 06’eaHYy€E Mpuknagn
opraHisauii
MonekynapHun | [pynu atomis (enemeHTapHuX
YaCTUHOK, 3 AKUX CKaja-
€TbcA Oyfb-Aika PEYOBVHA),
06'eaHaHKX y MoneKkynu
Booa Hykneitosa kucnoma
KRiTuHHW1I Monekynu Ta opraHenu KniTuH
TKaHWHHO- KniTHW, TKaHUHU 11 OKpemi
OpraHHUM OpraHu »KMBUX OpraHiamis

OpraHizmoBui

Cnctemn OpraHiB XmMBUX
OpraHismis

MonynAauinHo-

OcobVHN OKpemmnx BUAIB

BULOBUI MKUBMX OpraHiamis

EkocnctemHun MonynAauii pisHNX BUAIB Xn-
BVX OpraHiamis

biocdepHuin Bci ekocuctemn nnaHeTn

3emna

biocpepa 3emni




Dionozisi sik HayKa. PibrHi opzaHi3aqiT SionoziyHux cucmem

OcHoPHi memogu dionoziyHux gOC/\ig)K@Hb

Ax i Oynp-axka HaykKa, O0iosoris Mae cBoi mMeToau mocaim:keHb. Ilux
MeTOmiB aysKe O6araTo. IledaKi 3 HUX 3’ ABUJINCS Ay.Ke AAaBHO, a AedKi cTaau
MOJKJIMBUMU TiJIbKM 3 HMOABOI0 CyYaCHUX TEXHOJIOTIH.

Haiticrapimum metomom 6Giosorii MoskHA Ha3BaTH CNOCMeEPEHEeHHA.
Came 3 HbOro OioJioria I moumHajacsi, KOJM HAIIl IPeaKM CIIocTepiraim
3a TBapMHaMM, 11100 iX moTim BmosioBaTu. CIlocTepe:XeHHs € OCHOBOIO
onucosozo Merony Oiojorii, Tomy 1o ii pesyabTaToM € came ommuc 0io-
Joriuaoro o6’eKra, mporecy ado SBHIIA.

Hy:xe maBHiM MeTog0M 0i0JIOTil € TAKOK NOPI6HAHHSA, KOJIU 00’ EKT 1O~
CJIiKeHHs ITOPiBHIOIOTH 3 iHIMIUMU 00’ eKTaMl. AJle CIIPaBKXHbOI0 HAYKOIO
Oiosoria crasa Tomi, Ko 6i0JIOTH ITOYaJI IIPOBOAUTH eKcIepuMeHTu. Exc-
nepumenm i 3apas 3aJUIIAETHCA TOJOBHUM MeTOnoM y Oiosorii. [lyis Toro
1100 pe3yJabTaTu eKCIIePUMEHTIiB MOKHA 0yJIO MPaBUJIBHO ITOACHUTH ¥ I10-
piBHSATH MiK c060I0, IPOBOASATH KiTbKiCHY MaTeMaTUYHY (CTATUCTUUYHY) 00-
poOKy pesyabTaTiB. BoHa € 0CHOBOIO crmamucmuiHozo memody B 6iosorii.

Y mamr uvac ayske BaKJIMBUMUI MeTOoAaMHi OiOJIOTIYHMX MOCIiIKeHb
CTaJu MOHITOPDMHTI i MopenioBaHHA. MOHImMOpuUuHZ € ILJIOI0 CUCTEMOIO
CIIOCTepe:KeHb 3a OiosoriuHmMu 00’€KTaMu, SKi HIPOBOAATH 3 IIEBHOIO
nepioguuHicTIO. A M00en08AHHA € BipTyaJIbHUM €KCIIePUMEHTOM, AKUI
MIPOBOAATH 3a JOIIOMOTOI0 KOMII IOTEePiB.

Biojsoria e cucremoio HayK, y AKill BUIiIAIOTH Oararto
raayseii. IIpegmerom BuBUeHHA 0i0JIOTil € JKUBi opranismu
(cyuacHi 71 BuMepJi), iX yrpymnoBaHHSA, IIPOIECHU i IIPOABU
IXHBOI JKUTTEMiAIBHOCTI. Biosoria BUKOPHUCTOBYE HUBKY
MEeTO/iB JJid BUBUEHHS CBOIX 00 €KTiB: OIIMCOBUI, IIOPiBHAJIbHUN, €KC-
IepUMeHTaJbHINA, MOJENIOBAaHHA TOINO. BioJioriuni opraxismm € 6io-
JIOTiYHMMHU CHCTeMaMH, ¥ AKUX BUMIJIAIOTL KiJIbKa pPiBHIB opramisarrii.

Mepebipme choi 3HaHHs

1. IlTo Taxe 6Giosorisi? IIlo € o6’exkTom Giosorii? 2. fIKi piBHi oprami-
3aIlii JKUTTS MOYKHA BUALIUTHU y KUBUX oprauismi? 3. HaBeniTs mpukJja-
Iy 0ioJOTiYHMX cuCTeM, IIT0 IIepe0yBalOTh HAa Pi3HUX PiBHAX opraHisarrii.
4. Ha mpurJaani Oyab-AKOI JOMAIIHBOI TBAPUHU IIOSCHITH, 3a JOIIOMOTOIO
AKUX METOMIB JOCJiJ)KEeHHs MOXKXHA BUBUMTH 0OcCOOJMBOCTI II moBemimku.
5. Ha KOHKpeTHUX IPUKJIAAAaX MOSACHITH, AK 0i0JI0Tis OB’ A3aHa 3 iHIIUMU
TPUPONHUYNMU ¥ TyMaHiTapHUMY HayKaMmu. Hampukiaz, 3 MaTeMaTUKOIO,
ximiero, (isukxoro, icropiero Tormo. 6*. CrJaamiTh Kiaacu@ikaliiro ramysei
Oiosorii, y sIKili yKakiTh HasBy rajysi, 00’eKT i MeTOAM BUBUYEHHS.



XiMiuHHMH CKJIAX KIITHUHHA
Ta 0i0JIOTIUHI MOJIEKYJIH

PeuoBuHU KMBUX OpraHiaMis.
Heopraniu#ai cnonyku

lMpuzadaiime pe4o8uHU, AKi nompibHi opeaHiamam 0514
IXHbOI XXUmMmMEODianbHocmi. fAKke 3HA4YeHHA MammMos B0O0HI
pPO3YUHU 8 Npupodi ma 0718 oOUHU? AKul mun XiMiYHO20
38’A3Ky 8 mMosiekysi 8o0u? Lo make (oHU i AK 80HU ymeo-
ptoromeca?

Ximiuri enemernmu xubBux opeaHismiB

o ckyamgy POCIMHHUX i TBAPUHHUX KJITUH BXOAUTH moHaxm 70 ximiu-
HUX eJIEMEHTiB. AJle y KJITUHI HEMae AKUXOCH €JIEMEHTIB, XapaKTepPHUX
Juiie ajad KuBoi npupoau. 1li cami eleMeHTH TPaANIAIOTLCA 1 Y HEXKUBIiH
IPUPOIi.

Veci ximiuHi eeMeHTH 3a BMICTOM y KUBi#Ml KJIITWHI NMOAiIAIOTH Ha
TPU TPYIU: MaKPOEJIEMEHTH, MiKPOeJIeMeHT! W YJIbTPaMiKpPOEJIEeMEeHTH.

Ywmict XiMiYHUX €JIeMEeHTIB y KUBUX KJIITHHAX

. Lo . BigcoTok Big macm
lpyna enemeHTiB XimiuHi cumBonu enemeHTis .
opraHismy, %
MakpoenemeHT H, O, G N, P S, Na, K, Mg, Ca, Cl 10-0,001
MikpoenemeHTn Fe, Cu, Zn, Mn, Co, |, F, Ni Ta iHwi 0,001-0,000001
YnbTpamikpoenemeHTn Au, Se, Hg, U, Ra T1a iHwi MeHw Hixk 0,000001

EnemenTn O, C, H, N iHKOJIM PO3TrIAIaOTh AK OKPEMY I'PYIIy OPraHo-
TeHHUX eJIeMEeHTiB uepes Te, 1[0 BOHU BXOAATH 0 CKJIAAY BCiX OpraHiuHUX
peuoBUH i cKiaazaoTb 0 98 % Macu KuUBOI KJIITHHHU.



Peuoburu xubux opzatiamib. HeopzaHqui cnonyku

HeopaaHqui PeqoBUHu kubux opaaHiamiB

Busuaroouu ximiio, Bu Ai3HAJMCA IIPO TaKi I'pynu pPedyoBUH, AK KKC-
JOTH, COJi, OKCUAM TOINO. Bci BOHU moIupeHi B HEXXKUBiM IMpuUpomi, mosa
JKUBUMU opraHismMamu. Tomy I Ha3MBAKOTL iX HEOPTAHIUYHUMU DPEYOBU-
Hamu. Ta me He 0O3HAUaE, IO HEOPTaHIYHUX PEYOBUH y3araji B JKUBUX
opramismax HeMae. BoHu € I BiirpamoTh Ay:Ke BayKJIUBY POJIb Y IIPoIiecax
SKUTTENIATHHOCTI.

Heopraniuni peuyoBuHM 3a3BUYail HNOTPANIAIOTH y KHBiI Opra”HisamMm
i3 BOBHINIHBOTO cepemoBUINa 3 ixkel (y TBapuH) abo 3 PO3UMHOM BOAU
yepes MIOBEPXHIO opraHiamy (y pocyuH, rpubiB i 6akTepiit). Aje B fesIKuX
BUIIAJAKAX *KUBiI OPraHidaMM MOJKYTb 1X CHHTE3yBaTH i caMOCTiiiHO (Tak,
KJITUHU IIJIYHKA XpPeOeTHUX CUHTE3YIOTHh XJOPUAHY KUCIOTY). PyHKIIT
HEOPraHiuYHMX PEYOBUH € JOCTATHHO PiBSHOMAHITHUMU.

®DyHKIil HEOPraHiYHNX PEYOBUH y KJIITHHI

HeopraHiuHi peyoBuHM QyHKUiT B KNiITUHI

Kationwn Tigporeny (H*) 3abe3neuytoTb KUCIOTHO-NYXHUIA GanaHc (NiATPUMYyIOTb CTa-
NiCTb BHYTPILWHbOKNITUHHOIO CepefoBULLa)

KaTioHn Ta aHioHU po3- CTBOPIOIOTb Pi3HMLIO MOTEHLianiB MiX YMICTOM KNiTUHW i Ha-
YMHHKX conew BKOJMLLIHIM CepepoBuLLeM, 3abe3mneuytoTb NPoBefeHHA HepBO-
BOro iMnysibcy

Cnabopo3uuHHi coni YTBOPIOIOTb OMOPHI CTPYKTYPU (Hanpuknag, y Kictkax xpebet-
Kanbuito Ta ®ocdopy HUX)

MoHun meTaniuHux ene- € KOMMNoHeHTamn 6araTboX FOPMOHIB, GepMeHTIB Ta BiTaMiHiB
MEHTIB abo 6epyTb yyacTb y ix akTmBaLii

CknafHi HeopraHiyHi bepyTb yyacTb y CMHTE3i OpraHiuyHMX Mosekyn

cnonykmn Hitporeny,
Kanbuito Ta ®ocdopy

Heopraniuni cioyku MoKyTh mepedyBaTu B ;KMBHUX OpraHisMax AK
y po3umHeHi#n Qopmi (y BUrIAAi WOHIB), TaK i B HEPOSUMHHOMY BUTIJIS-
ni. Posunmenumu gopMaMu mpencrasieHi 6arato comeii. Monu Na*, K+,
Cl” ra iHIIi HaKOMUYYIOTHCS IO Pid3HI 00KU KJIITMHHUX MeMOpaH i 3abes-
HeUYyIOTh Pi3HUM 3apsa] IXHLBOI MOBEPXHi, IO YMOMKJMBJIIOE ITPOBEAEHHS
HEPBOBUX iMITyJIbCiB IO HEpBax.

HeposunHHi HeopraHiuHi CHONYKM TAKOK BAYKJWBI AJA KUBUX OP-
ranismiB. Hampukiazn, coai Kanbiito Ta @ochopy BXOAATH OO CKJIALY
cKeJjieTa pisHUX TBapuH i 3abesneuyoTh Woro minHicts (Mas. 2.1, c. 10).
Bes Takmx peyoBWH HEMOJKJIMBE iCHYBaHHSA 340POBUX 3y0iB y JIIOJUHM.



TEMA 1

KicTka 6e3 MiHepanbHUX PeYoBUH

w

KicTka 3 miHepanbHUMN peyoBUHaMM

Yepenaluka
MOJTOCKa

Llkapanyna
nTalMHOro AnuA

Man. 2.1. KicTky niognHu, nosbasneHy miHe-
pafnbHUX PeYOBUH, JIETKO MOXHa 3aB’'A3aTu
BY3/10M

Man. 2.2. CTpyKTypy XMBUX OPraHi3mis, AKi
CKNaaloTbCA NepeBaXkHO 3 HeOpPraHiuYHMX
pevyoBUH

PisHi cTpyKTypu opraHiamiB TBapuH 34e0iJIBIIIOTO TEXK MOOYAOBaHiI 3 HEOp-
ra"Hivaux peuoBuH (mMaua. 2.2).

Baaecmubocmi Bogu

BiactuBocTi Bogm 3yMOBJIEHI 0COOGJIMBOCTAMU OymoBu Ii MOJIEKYJIH,
a TaKOXK 3B’SBKOM MOJEKYJ MijK c000I0.

SIx Bu BiKe 3HaeTe, y MOJIeKyJIi Boau (ximiuna opmyna — H,0) mix
aromamu [igporeny it OKcureHy icHye KogajeHmHUll TIOJNIPHUN 3B’ I30K
(maz. 2.3). Ile symoBaioe 1moABy Ha aToMi OKCUTeHY II€eBHOTO HEraTBHOTO
eJIeKTPUYHOTO 3apany (87), a ma aromax [igporeny — mos3uTuBHOTO (57).
CaMe TOMYy MHO3UTHBHO 3apsamKeHHl aTtoMm limgporeHy omHiel MoJeKyau
BOAU TPUTATYETHCA O HETATHUBHO 3apAmKeHoro aroma OKcureHy iHImoi
MoJieKyJsiu Bogu. Taxkuii 3B’sA30K Mae Ha3By 800HeB8020.

Boauesuii 3B’sa30k mpubamsao y 15—20 pasiB cuabmwuii 3a KoBa-
geutHuii. ToMy BOOHeBUN 3B’SI30K BiJHOCHO JIETKO PO3PUBAETHCS, IIO
BimOyBaeThCsA, HANPHUKJIAL, IIiJ Yac BUIApPOBYBAaHHS BOAU. 3a PiAKoro
CTaHy BOJM BOAHEBi 3B’s3KU MiK Ii MOJIeKyJIaMU IIOCTifiHO PO3PUBAIOTHCA
¥ yTBOPIOIOTHCA 3HOBY.

y KoBaneHTHWI *. e
Mae senviky Knnnte 3a t = lapHui 3B'930K s
TeNNOEMHICTb 100 °C, 3amep3ac PO3UNHHMK \
3at=0°C Monekyna 5+/»0\ 5
| o N e HOH
Mae Bucoky PIAKOMY CTaHI AN v‘\ §
[TenﬂOHpOBiﬂHiCTbJ\ Bona € “PO3OPOIO /,r"\..ﬁ;.x BaneBmm
pignHoto 0 1 3B'A30K
LY NS

——

~
\

Y TBepgomy arpe-

BiasHavaeTtbca .

raTHOMy CTaHi Ma€ Mae Bucoky BE/INKIM Man. 2.3. bynosa monekynu
MEHLUY ryCcTuHY, TENNOTy BUMAPO- NMOBEPXHEBUM BOAM Ta YTBOPEHHA BOAHEBMX
HiX y pigkomy BYBaHHA HaTArom 3B'A3KIB MiX 1 MOneKkynamu
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Peuoburu xubux opzatiamib. HeopeaHqui cnonyku

BionoziuHa pob Pogu

Y KuUBUX OpradisMax BoJa BUKOHYe OaraTo (PDYHKIIiIi: PO3UMHHY,
TPAHCIIOPTHY, MeTaboJIiuHy, TePMOPEryJasaTOPHY, CTPYKTYPHY.

Bogna € yuisepcanvrum posuunnurxom. PeuoBunu, ski 6epyTh ydacThb
y Oimbinocti GiosoriuHMX peakiliii, mepe0yBaiOTh B OPTaHidMi y BOZHOMY
PO3UNHI.

JysKe BasKJIUBOIO IJIA KJITHUH Ta OPraHi3MiB y IIIJIOMY € TaKOXK MpaHcC-
nopmua PoJib BOAM. ¥ BUTJAALI BOJHOTO PO3UYMHY PEUYOBUHU Pas3oM i3 BO-
IIOI0 MOJKYTh TPAHCIIOPTYBATHUCS 3 OAHUX YACTUH KJIITHHU B iHmi. A mimx
pisHMMM YacTHHaAMU 0araTOKJIITUHHUX OPraHi3MiB BOHM TPAHCIIOPTYIOTHCS
y CKJIaAi cHelliaJibHUX PiawmH (HaOpuUKJIaL, Y CKJaAi KpoBi). BumapoBy-
BaHHSA BOJAMW JIMCTKAMU POCJWH CIPUUYMHAE il PyX BiJy KOpPeHiB yropy.
IIpur mpoMy mepeMimIyloThCA 1 PEUOBUMHU, AKi y BOJAI PO3UMHEHI.

Mosiekyau BoAM BUKOHYIOTH MemalOoniuHy (QYHKIIiI0, KOoau O0epyThb
y4acTh y peakIliAx oOMiHy peuoBuH (iX HAasMBaIOTh 0iOXIMIiUHMMH peax-
migamu). TepmopezyramopHa (MYHKIIA BoAu HaA3BUYANHO BasKJIWBa [JId
miATPUMAaHHA TeMIepaTypu Tija opraHismiB. Kosm, HampukJanm, JIOAWHA
oTie, TO Boja, AKa BUIIAPOBYETHCHA, BHMIKYE TeMIlepaTypy ii Tina.

CmpyxkmypHy GyHKIiI0o Bogu xobpe BUAHO Ha IPUKJIAJL POCIUH
i meskmux O0e3xpebeTHUX TBapwH. PocJauHU miATPUMYIOTH (hOPMY JIMCTKIB
i TpaB’AHUCTUX cTebes 3aBASAKU MiABUIIEHOMY TUCKY B HAlOBHEHUX BO-
Iomo KJaitTuHax. A B 6arathbox uepsiB (popMa Tija HiATPUMYeETbCA 3aBIAKHI
MiABUINEHOMY THUCKY BOAU B IOPOKHMHAX IXHBOTO TiJja.

Y KuUBUX opradisMax MiCTATHCA SK OPraHiuHi, Tak i HEop-
raniuHi peuoBuHu. HeopraHiuHi peduoBUHMU — IIe BOJAa, COJIi,
KUCJIOTH Ta iHMIi criosiyKu. BoHM BiZirparoTsh BasKJINBY POJIb
Yy KUTTEOIAIBHOCTI KUBUX opraHismiB. Boxa cTBOproe ce-
pemoBuUIlle, y SKOMY BiIOyBalOThCS peaKIlii o0OMiHy peuoBuH. [HII Heop-
raHiuHi peuyoBmMHU 0epyTh ydacThb y (pOpMyBaHHI cKejera, poOoTi Hep-
BOBOl, TPaABHOI Ta iHIIIMX CHCTEM OPraHisZMy.

ﬂePeBi/ome cPoi 3HaHHsI

1. fIki HeopraHiuHi pPeYOBMHU TPAMJIAIOTHCS B KMBUX OpraHizmax?
2. HoBenmiThs Ha HpPUKJAZaX, IO BJACTHUBOCTI BOAUW MAaIOTh BeJWKE 3HA-
YeHHS IJA »KUBUX KJIITHH. 3. Kl GyHKIIII B JKMBUX OpraHi3ZMax MOXKYThb
BUKOHYBATH KucJaoTu? 4. YaBiTHL cUTyalliio, KOJU JiKap KaKe, IO B Op-
ramismi JiroguHU He Bucradae Ca. SIKmM YMHOM BOHA 3MOKE BUPIIIINUTHU
mio mpobsemy? 5% Jlo AKUX HACHIAKIB OJig OpraHisMy JIIOAUHU MOXKE
Ipu3BecTH BTpara HuM cojeit Nat?

11



TEMA 1

Opraniuni moaeryau. Biomoaimepu

XimiuyHun cknag KniTUHM

HeopraHiuHi
peyYoBMHM

Bopa, miHepanbHi
peyoBuHN (ne-
peBaxkHO coni),
KUCNoTun

Mictatbca B Tinax
i HEXXMBOI, | XNBOI
npupoaun

OpraHiyHi
peyoBuHU

binkn, Byrnesoau,
ninign, HykneiHoB.i
KUCnoTun

YTBOpIOIOTLCA Tiflb-
KN B »KMBUX Op-
raHiamax, MoOXyTb
HaKonuuyBaTuCA

B HEXMBIiN Npupo-
ni nicna 3armnbeni
>KMBUX OpraHiamis

(topd, rymyc)

Man. 3.1. XimiuHnin cknag KnituH

Bam yxe 3Haliomi noHAMMA «pe4oguHA» ma «esie-
MeHm». lpueadatime 8u3HA4YeHHA Yux mepmiHia. Busyaiodu
6ios102it0 IIOOUHU, 8U O3HAUOMUJIUCA 3 PeHOBUHAMU, fKi NO-
mpibHi opeaHiamy noouHu. Hazgime ix. ¥ akux npodykmax
80HU MicmAameca 8 Halibinewil Kinekocmi?

OpaaHqui pevoburu xubux op-
2aHi3mib

Kpim HeopramiuHmx mo cKJamy KJi-
TUH KUBUX OPTraHi3MiB BXOAATH OpraHiu-
Hi pevoBuHu (Maj. 3.1).

OpraHiuHuX pPevyoBWH y cBiTi Habara-
TO OijbIlle, HisK HeopraHiuHux. 3apas ix
HapaxoBYIOTh yiKe Oinbiie 25 MuH i mo-
CTifHO BiIKPUBAIOTh a00 CTBOPIOIOTH HOBI.
3 momepeHixX po3ainiB Giosorii Bu misHa-
Jncd, 10 OPTaHiuHi PEUOBUHU MiCTATHCA
B "KMBUX OpraHiamMax, AKi MU CIIOKUBae-
MO B i’Ky, Ta IPOAYKTaX POCIMHHOTO abo
TBapPUHHOTO IMOXOKeHHA. Pi3Hi peuoBm;-
HHU MICTATBCA B HUX Y Pi8HIA KiJIbKOCTi
(man. 3.2).

Bu B:xe 3HaeTe, 110 BCi opramiuHi pe-
YOBUHUY MOAIJIAITh HA YOTUPU OCHOBHI

Anus 6araTi Ha 6inKK 1 Ninign

KapTtonna 6arata Ha Byrnesogu

COHALWHKK Garatuin Ha ninign

Man. 3.2. XK1Bi opraHiamy MicTaTb 6araTto opraHiYHUX PeyoBuH

12



Opzatiani monekyau. Diononimepu

rpymnu: 0iJKu, ByTrJIeBOAM, Jiliau i HyKJeiHoBi Kucaotu. [[o cKiIamy Bcix
ouxX pedoBUH 000B’A3K0BO BxoaATh aromu Kapb6ory (C), Iigporeny (H)
1 Oxrcureny (O). OpraHiuHi peYyOBMHU MOXKYTH MICTUTU TaKOXK aTOMU
Hirporeny (N) (060B’A3K0Bi KOMIIOHEHTH 0iKiB Ta HyKJIeTHOBUX KUCJIOT),
Dochopy (P) (koMmmmoHeHTH HYKJEIHOBUX Kuca0T), Cynbdypy (S) (HassBHi
B OinKax, ajie BiICyTHI B HYKJIETHOBUX KMCJIOTaX).

OcodauPocmi 5ygoBu opaaHi4HuUx pewoBuH

Monerynu opraHiyHMX PEUYOBUH BifPi3HAIOTHCA BiJi MOJEKYJ HEOP-
FaHiYHUX PEUOBUH 1 MixK C000I0 OCOOJUBOCTAMU OY/IOBH.

Oco6muBoOCTI OyTOBM MOJEKYJ OPraHiYHUX PEYOBHH

Ve

&

N
MictaTb naHUloXKM aTomiB Kap6oHy, no

AKX NPUEAHYOTbCA aTomu ligporeHy Ta
iHWKMX enemeHTiB. Lli naHUIOKKN YacTo Ha-
3MBalOTb «CKeNeTomM» MoneKynu.

NaHLIOXKOK
atomis Kap6oHy

¢
Ourosa kucnora (CH,COOH).

J

Ve

\.

N
Yacto maloTb BeNKNUA Po3Mip Ta macy.

Hanpuknag BigHOCHa MonekynapHa maca
Boan — 18, a 6inka mio3uHy — 500000.
J

Ve

_ nioKo3M (cnpaBa).

N
IcHyloTb y KinbkoxX ¢opmax, fAKi MOXyTb

NEerko MnepeTBOPIOBATUCA OAHA Ha OAHY.
Hanpwvknag, pi3Hi KiHUi JOBrMx opraHiuyHux
MOJIEKYNl MOXYTb B3aEMORIATU MiXK CO6OI0
N yTBOpIOBATY KiNbLeBi Gpopmy MOneKyr.

NiHiiHa dopma MoneKynu rnoKo3n
(3niBa) Ta KinbueBa dopma mMonekynu

Ve

\.

MoxyTb Bifipi3HATUCA MiXK CO6OI0 3a Kinb-
KiCTIO NaHOK Yy KapOOHOBOMY NaHLIKOXKKY.

& L4 © [ © € [ [

Monekyna nanbmiTUHOBOI KMCNOTU
(CH,(CH,),,COOH) mictutb
16 aTomiB Kap6oHy.

Monekyna cTeapuHOBOI KNCNOTH
(CH,(CH,),,COOH) micTuTb
18 aTomiB Kap6oHy.

N\

J/

Ve

\.

HaBiTb He3HauHa 3MiHa B3aEMHOro pos-
TallyBaHHA aTOMIB y MOJEKysli opraHiy-
HOI pPeyoBMHW MEePeTBOPIOE ii Ha iHLY
peyoBUHY.

[#

[%

[nioko3a (3niBa) i ppykTo3a (cnpasa)
MaloTb OAHAKOBY XiMiuHy dopmyny
(CH..0O), ane pi3Hy 6ynoBy mMonekynu.

6 1276

N\
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AMiHOKMCNOTKN

TEMA 1

Hykneotnau

MoHocaxapug
(Monekynu rnoKo3su)

HykneiHoBi Knucnotn Byrnesog — nonicaxapug
(aminoneKkTyH)

Man. 3.3. Cxema 6ygosu 6iononimepis
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3HaUYHOI0 Mipoi0 0COGJIMBOCTiI OYI0BM OPTaHIYHMUX MOJEKYJ 3yMOBJIEHI
BiacTuBocTAME aToMiB KapOoHy, AKMUI MoKe YTBOPIOBATH YOTUPHU OHA-
KoBi 3B’sa3Ku. Taki 3B’A3KU NAaOTh MOKJIUBICTH YTBOPIOBATU MOJIEKYJIU,
AKi JIETKO PO3TayKYIOThCSA 1 MOKYTh MaTH BEeJIUKY HOBKUHY. A HeBeJu-
KU po3Mip camMoro aroma poOUTS Ifi 3B A3KU JOCUTh Minmuumu. Cuaiiiii,
HaNpUKJIaL, AKUN € HacTynHuM ejgemeHToM IV rpynu y Ilepiogmuniit
rabauni I.1. MenzgeneeBa micaa Kap6oHy, Taki JaHIIOKKU YTBOPIOE Ha-
faraTo ripiie, B mepIIly 4epry, uepes Te, IO MOro aTOM MAae€ OiJbINuii
pazmiyc i Bim yTBOproe Habarato ciaalimi ximiumi 3B’a3Ku;.

Moromepu G nonimepu

Opraniuni MoJieKyJiu 3a iIXHIM PO3MipoM MOAiJNAIOTH HA ABiI rpynu —
Mmani “ eauki Mojerkysu (MakpomoJieKyam). MaKpoOMoOJIEKyJu MaloTh
macy moHan 1000 ITa (1da=1a.o0.Mm.). BoHu cKJIamaiOThCA 3 OJHAKOBUX
(abo maitske OJHAKOBUX) MaJUX OPraHIYHUX MOJIEKYJI, AKi Ha3WBAIOTh
MOHOMepaMu (BiJ rpell. MOHO — OAWH). [HIIIa IMMPOKO ByKMBaHA Has3Ba
TaKWX MOJIEKYJ — moJimepu (Bix rper. nosi — 6araro).

Kpim cBoei Benmkoi mMacu MaKpOMOJIEKYJU BiIPiBHAIOTHCA TaKOK
HaaBHIicTIO moHalimenrie 30 aromiB KapOony B ofgHiiT MOJIeKy.JIi.

ITonimepu ny:xe momupeni y nmpupozai. Kpim Toro, Taki moseryam
BUPOOJIAIOTHCS JIIOMWHOIO IITYYHO y OTpoMHCIOBuUX Macinrabax. I[o Hux
HajJe)xXaThb OoOpe BaM BioMi 3 MOBCAKIEHHOI'O KUTTSA IIOJieTUJIeH, IIO-
JIITIPOIIijIeH, MOJICTUPOJI Ta iHIMi CIONYKH. 3 HUMU BU OiJbII HOKJIAIHO
mo3HaoMuUTecsa Ha ypokax Ximii.

Dionosimepu
ITomimepu, SKi BUPOOJSAIOTHCA KUBUMHU OpTraHi3ZsMaMmMu, Ha3WBAIOTh
oiomomimepamu. Hanpukian, KaupoH, AKUH BUPOOJAIOTH IMITYYHO, — IIe



Opzatiani monekyau. Diononimepu

moJiiMep, a IMOBK, SIKMHM BUPOOJSAIOTH KoMaxu, — Oiomosimep. O6masa
BOHM CKJIAJAIOTHCSI 3 MAJUX OPraHiuHUX MOJIEKYJ — MOHOMEpiB.

KinbkicTe MoHOMEDPiB y OiomosimMepax Mo:Ke OyTU PiB3HOIO: Biff OMHOTO-
IBOX MECATKIB IJd Aeaxux OiIKiB Ta BYIJIeBOJIB 0 COT€Hb THUCSAY i HaBiTh
MinbiioHiB (Moserkyna [IHK mepirmoi xpoMocoMu JTIOAWUHU CKJIATAE€THCS
3 248 MJH map HYKJEOTHUAiB, TOOTO MicTuTh 496 MJIH MOHOMEpPiB).

3 OaraTtbMa OiomoJsiiMepaMu BM BiKe O3HAWOMMUJINCS B IIOIEPEmHIiX
posainax Giosorii. Haii6inbmr Bimomumu 6GiomosrimepamMu € OiaKu, BYyT-
JeBoau i HykJeiHoBi xucaoru. MoHOoMepaMu OiJIKiB € aMiHOKMCJIOTH,
BYIJIEBOZIB — MOHOCAXapUAM, a HYKJEIHOBUX KHCJIOT — HYKJIEOTUIU
(man. 3.3).

Haii6insm momupenuMu 6GiomosiiMepaMu Ha HAIMiW IJIaHeTi € ByT-
JIeBOAM IieJoJio3a (BUPOOJAEThCA pocamHaMMu) i XiTuH (BUpPOOIAETHCA
rpubamu i1 Komaxamm). [lo OiomosriMepiB HajeKaThb TaKOXK (epMeHTU
(mencuH), TpaHCHOPTHI 0inKM (reMorJio0iH) pPe3epBHI PEUYOBUHU IKUBUX
opraHiamiB (KpoxMaJjb, TJIIKOT€H) TOIIO.

ﬂ' [leski 6iononimepn 3aBaaAKM CBOTIZI 6ynoBi MaloTb AMBOBVXKHI BNacTMBOCTI. OfgHUM
i3 Takux nosnimepis € naByTuHa. I BUpo6NATb NpeAacTaBHMKM NaByKOMoOAiOHNX.
3Bakaloun Ha 1i CKnag, naByTVHA HaNeXuTb [0 GifkiB. Ane BOHA He € CyUiIbHOIO
HUTKOIO, @ Ma€E CTPYKTYpPY, AK Yy KaHaTa, — CrnneTeHa 3 6araTbOX MiKPOBOIOKOH.
MakcrmanbHe HaBaHTaXXeHHA, AKe BUTPUMYE MaByTUHA, CTaHOBUTb 2,7 Tla. Takun
caMui nokasHuk gnAa ctani — 1,5 Ma.

OCHOBHMMHU I'PyIIaMIi OPTaHiUHUX PEUYOBHH Yy JKUBUX OpP-
rafiamax € OiJIKHM, BYIJIeBOAU, JIIMiAuW i HyKJIEIHOBI Kuc-
JoTH. 3HAUHA YAaCTHMHA OPraHiuHMX PEeYOBUH € 0ioIroJri-
MepaMu. [XHi MOJIEKYJIN CKJIANAIOTHCA 3 BeJIUKOI KiIbKOCTL
MaJIeHbKUX MOJIEKYJ MOHOMEPIB, SIKi IMOETHYIOTHCS MisK CO0OIO.

ﬂepeBi/ome choi 3HaHHs

1. IITo Taxe opra”iuHi peUOBUHU I e BOHU yTBOpPIooThcsa? 2. HaBemiTh
PUKJIAAU opraHivEnx peuoBmH. 3. [lopiBHANTE Oopramiuni i1 Heopraniuui
peuoBuHu. Y uvomMy ix BimmimmicTs? 4. HasBiTh mpomykTu, GaraTi Ha
Oinku, ginigm, syraesoau. 5. Yomy meBHi opraHiuHi MoJeKyIn Ha3UBAIOTh
MakpoMmoJiekyaaMu? 6. SIKi MaKpoMoJIeKyJqu BXOAATH OO CKJIALy
sKuBuUX oprauismis? 7. IIpuranmaiiTe, 1[0 BU iiu CHOTOJHI HA CHiZaHOK,
i HasBiTh OiomosiMepu, AKiI mMOTpammau OO BaIllOTO OPraHiZMy 3 IUMU
npoaykTamMu. 8%, YoMy KiJbKicTh OpraHiuHMX MOJEKYJ y cBiTi O6inabIma,
Hi’K HeopraHiuHUX?
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TEMA 1

Binku. CrpyKTypHAa opramisaiis 0i1KiB

-_
‘7 AMIHOKNCIOTU
7?
binkoBa '
Monekyna

Man. 4.1. bynosa monekynu
6inka

Kap6okcunbHa
rpyna ...
AmiHorpyna SO

Pagukan

Man. 4.2. Cxema bynosu
MONeKy/I aMiHOKMNCNOTH

16

3 Kypcy 6ionoezii ModuHU npueadalime, AKi pe4osuHU
NoBUHHI Haoxooumu 8 ii opzaHiam 3 ixxer. Yomy 3 ixero
Kpim 8yzse800is i n1inidie 00 op2aHiaMy NnoB8UHHI HAOxooumu
6inku? Aki PyHKUIi BUKOHYIOMb BiIKU 8 OpP2aHi3Mi IOOUHU?
lMpueadatime Makox, AK ymeopoemscs UOHHUU 38'A30K.

Dinku

Binkm — 1me BeJauKi opraHiuHi MoJeKyJau,
b6iomomimepu. BoHu cKJIamaroThCA 3 MOHOMEPIB —
aMiHOKHMCJIOT, AKi 3’€qHAHI y BUTJIALL JIAHITIOMKKA
(man. 4.1). AmiHokucaoTn — 116 opraxiuHi moJe-
KyJau, OO CKJIaAy AKuUX 000B’A3KOBO BXOIUTH IBi
rpynu atomiB — aminorpyna (—-NH,) i kap6okcuib-
Ha rpyna (—COOH). I1i rpynu aTomiB mpueaHaHi 10
oxuoro aroma Kapbomy. B amimoxkuciorax, AKi He
BXOIATH A0 CKJAAy OiNIKiB (a Taki Te TpamiasioTbCa
B OPUPOAi), IIi TPYIM MOKYTh IPUETHYBATUCA 1 IO
pisuux aromiB KapGony.

KpimMm mux aBOX rpym OO0 TOr0O €CaMOro aroma
Kapbouny mpuegmana Ie ogHa rpyla aTOMiB —
pagukaa. ¥ KOKHOI aMiHOKMCJIOTH PaguKaJj CBill.
Ha cxemax i maagioHKax HOro Imo3HAYaOThL JIiTe-
pooo R (mau. 4.2).

Y xiaiTmHax KUBUX OPraHi3sMiB MicTUTHCS
20 pisEmx aminokucsaor. BigmoBigHo, icuye 20 pis-
HUX aMiHOKMCJIOTHHMX PaguKAaIiB. IxHi (hopmyan
moJaHo Ha (popaarlli ImigpyyHUKA.

Cmpyxmy/oHi PiBHi opzaHizayii Sinkib

Bimoxk — me mimifiHM#A mosimep, AKUM CKJaza-
€ThCA 3 BEJIMKOI KiJIBKOCTI aMiHOKMCIIOT, 3’ €JHAHMIX
y JAHITIOMKOK 1 3TOPHYTHUX Yy HPOCTOPi MEeBHUM UN-
HoM. KoskHa OiJlKOBa MOJIEKYyJia Ma€ CBOIO YHiKaJb-
HY, TIIBbKHY i1 IpUTaMaHHy, IIPOCTOPOBY TPUBUMIipPHY
CTPYKTYpPYy. | TiTbKM B TaKOMY BUTJIAAI BOHA MOYKeE
HOPMAaJbHO BUKOHYBATH CBOI YHiKaJbHI (PyHKILii.



Binku. Cmpykmypra opeanizayisi Sikib

~

Man. 4.3. YTBOpeHHA NenTUAHOrO 3B'A3KY Mi>XK MONeKynamMm aMiHOKMNCIOT

g oigTpuMaHHA TaKOl CTPYKTYPH, abo ajid ii crabinisaliii, icHyOTH
meBHiI xXimiuHi 3B’sA3KM i B3aemojii. BoHu 3abesmeuyioTh HOCTiliHiCTH ii
KoH(piryparii, a ot:ke, i GPyHKIiOHyBaHHA. P0o3pisHAIOTL UoTHMpPU PiBHI
CTPYKTYpHOI opramisarii 6isikoBoi Mojsexkyau. IlepBuHHA CTPYKTypa €
HaWIIPOCTIIIOI0, YeTBEPTUHHA — HAMWCKJIAAHIIIOH.

Mepburra cmpykmypa Sinkib

ITlepBunHa crTpykTypa Oinika 3abesmneuye 00’eTHAHHA aMiHOKWMCJIOT
B OJVH JIAHITIOMKOK. 1le¥l JIaHITIOMKOK Mae JiHiWHY CTPYKTYpy (TOO6TO BiH
Ma€ BUTJIAL HUTKH). 3B 30K, AKUI 3’€IHYE MOJEKYJU aMiHOKHCJOT,
Mae Ha3By nenmulHuil, a caM JIAHITIO}KOK moJinentunuauM. IlenTumHuii
3B’AI30K BUHMKAE BHACJINOK XimiuHOI peakmil misk aminorpymoio (—NH,)
OfHi€I0 aMiHOKHMCJIOTH ¥ KapObokcuabHOIO rpymoio (—COOH) immroi ami-
HokucygoTu (Mman. 4.3). Ilim yac yTBOpeHHS MEOTUIHOTO 3B’SA3KY BUIi-
JAETHCA OJHA MoJieKyjaa Boau. lleii 3B’SI30K € KOBaJIEHTHUM, a OTXKe,
HaWMinHimmuM y MoJekyJi 6inka.

BmopunHa cmpykmypa Sinkib

Bropunna cTpykTypa 6ijiKa 3a0e3meuyeTbCAd CKJIALAHHAM JIiHiH-
HOI MOJIeKyJiX B OiJBIII KOMHOAKTHY CTPYKTYpy. MoJieKyjga MoiKe Ha-
OyBaTH ABOX PIiBHMX IIPOCTOPOBUX
¢dopMm — cmipasbHOi abo ckamguac-

Toi. Boum mMmaroTh BigmosimHi Ha-

3BU: O-CIIipajibHa Ta P-cKJaguacra

cTpykTypu (maja. 4.4). B ogHiii Mmo- B-cknapuacta
JeryJi 6isika pisHi il misaHKM MO-  CTpyKTypa
JKYTh MaTU PiBHUU BapiaHT BTOPWH-

HOi cTpyKTypu. Ha ogHUX mindHKaxX

BOHA MOKe MaTu CKJIag4acTy

CTPYKTYDPY, a Ha iHmmx — cmipanp- ~ G CMPaibha

p
1 \
+ gy
1 1
»
v(H ’
A 4

. CTPYKTYypa
uy (main. 4.5, c. 18). Binbm Toro,

ONHY U Ty caMy MOJIEKYJy OijKa iH-

KOJIY KJIITUHA MOJKE «CKJIACTH» Pis- Man. 4.4. BropuHHa cTpyKTypa 6inka: cnipanbHa
HuMU crocobamu. Ciin 3azHauuTH, Ta CKNnagyacTa CTPyKTypu

17



18

TEMA 1

o— JliHinHi 110 JeAKl JiIAHKY MOMKYTh HE YTBO-
-« BinanKn pIOBaTH BTOPUHHUX CTPYKTYp. BoHuU
— TaK 1 3aJuINaOThCa JiHIAHUMU Oi-
\‘ 3 JISTHKAMH.
: L\l\ 1"} BropuHHa CTPYKTypa O0ilKa
'(\ YTBOPIOETHCS 34 IOIOMOTOI0 BOJHE-
e BUX 3B’A3KIiB, AKi BUHMKAIOTH MixX
aAMiHOKMCJIOTHUMH 3aJUINKaMM, IIIO
a-cnipanbHa B-cknapyacta posTamoBaHi mopax. 3 Kypcy ximii
CTRYKTYpa CTRYKTYPa BU BKe 3HAETe, IO BOJAHEBi 3B’ ABKU
Man. 4.5. Mogenb monekynu 6inka 3 ginsH- BUHUKAIOTh Misk aTromMaMu OKCUTeHY

Kamu, AIKi MaloTb Pi3Hy BTOPUHHY CTDYKTYPY  ji TigporeHy pisHHX MOJIEKYL.

Tpemum—ta a qemBepmuHHa cmpykmypu dinkib

TperunHa cTPpyKTypa 0inKa 3abe3meuye po3TaIllyBaHHS CHipAJbHUX Ta
CKJIAQUacTuX MiJISTHOK MOJIEKYJH y IIPOCTOPi B IIEBHOMY MOPAIKY. Y TBO-
PIOETHCS 3a SOIIOMOIOIO 3B’ sI3KiB, I[0 BUHUKAIOTH MiK aMiHOKMCJIOTHUMU
3aIMIIKaM1, dKi po3TalIoBaHi Ha BeJIUWKil Bimcraxi.

ITe mocaraerbcsa muasaxom crabimiszariii MoJsieKysau 6ifika y mpocTopi
KiZTbKOMa cmocobaMu: 3a JOIIOMOTOI0 BOJHEBOI'O, WOHHOTO, AUCYJIb(Dif-
HOTO 3B’sA8KiB Ta rigpodobHoi B3aemoxii (mas. 4.6). Ase poab BOZHEBUX
3B’A3KIB y IIifi CTPYKTYpi He Taka 3HAYHA.

Binpmie sHauenHss Mae yTBOPeHHs AuCyJab(igHux 3B’sA3KiB, abo mu-
cyabigHuX MicTKiB. BOHU yTBOPIOIOTHECSI MiK ABOMAa paiuKaJaMU aMi-
HOKUCJIOTH IIMCTEeIHYy BHACJiIZOK B3aemogmii atomiB Cyab(dypy B IIUX pa-
pukangax. IucyabhigHi 3B’ a3KKU JOCUTH MIiIHI #I pO3PUBAIOTHCSA HEJIETrKOo.

lippodobHa
B3aEmogis

H, HC CH, Burnag 360Ky Burnsg 3sepxy
h° OuncynboigHnin

binkosi monekynu

Man. 4.6. TpeTuHHa CTpyKTypa binka. Cra- Man. 4.7. YeTBepTrHHa CTPyKTypa 6inka
6inisalia CTPYKTypu MOneKynu pisHUMM rnyTamiHCUHTETa3n. YTBOpeHHA 6inkoBoro
cnocobamu KOMIIEKCY 3 KinlbKox 6inkoBux Monekyn



Binku. Cmpykmypra opeanizayisi Sikib

VouHi 3B'A8KM BUHUKAIOTH MijK IIPOTUIIEIKHO 3apAMKeHIMH PaglKa-
JIaMU TOJSIPHUX aMiHOKMCJIOT. Y BOJHOMY CE€PEIOBUII BOHU 3HAUHO CJIal-
IIi 3a KOBAJIEHTHI i1 MOKYTBL po3puBaTucA y pasi sminu pH cepemoBuia.

TigpodobHa B3aeMomiA BUHUKAE MisK pagmKagaMu TigpodoOHUX ami-
HOoKmucJyoT. Taki paguMKaJy YyacTO CKYNUYIOTHCS PasoM, KOJH OiJIKOBa
MOJIEKyJia MiCTUTBCA Y BOAHOMY pos3unHi. Takum unmHoOM rigpodobHi pammu-
KaJu «XOBAIOThCA» YCEePEeAUHI MOJIEKYJIN, a TiapodiJbHi PO3TAIIIOBYIOTHCA
330BHi, CTUKAIOUNCHh i3 BOAHUM CEPEIOBUIIIEM.

YerBepTUHHA CTPYKTYpa OiIKiB BUHINKAE B pasi, Koau KiabKa OiIKO-
BUX MOJIEKYJI CHOJIy4aroThCcAd MisK cob6oro (Masi. 4.7). TaKuM YMHOM BOHH
YTBOPIOIOTh €OUHNI O0iTKOBUII KOMILJIEKC, AKNI BUKOHYE IEeBHI (GyHKITii.

DeHamyPaqiﬁ ma PeHamypaqiﬂ dinkibh

ITpocTopoBa cTpyKTypa OiNKiB MOKe IMOPYIIIYyBATHCSA IIiJ BIIJIMBOM
3MiHM TeMIlepaTypu, XiMiuHOTO cepemoBuIia, Gpismuaux (paxtopiB. Bouu
MPUBBOAATH O IIOCJIiJOBHOTO PYHHYBAaHHS YeTBEPTUHHOI, TPETHUHHOI
Ta BTOPUHHOI cTPYKTYp Oinka. Ileit mpoiec HasMBaeThCA JEeHATYPAIi€ro.
Y Bunagky pyHHYBaHHA i MEPBUHHOI CTPYKTYPU T'OBOPATH IPO AECTPYK-
miro 0inka. ImKosm micas memaryparii 6iJIoK MOKe caMOCTiiHO BigHO-
BUTHU CBOIO CTPYKTYpPy. TakKe BiJHOBJIEHHA CTPYKTypH OijiKa HA3UBAIOTh
peHaTypaiiero.

Binku — 1e Giomoaimepu, SKi CKJIamalOThCI 3 aMiHOKIC-
J0T. BuminAmoTk 4oTUpPU PiBHI CTPYKTYpPHOI opraHisarrii
binka. Ilepmuii piBeHb € JIAHIIIOMKKOM aMiHOKMCIIOT, AKi
3’eTHAH] MeITUAHNMY 3B’ A3KaMU B II€BHIil IIOCJIiTOBHOCTI.
Ha apyromy piBHiI MoJeKyJia Ma€ BUTJIAM CIIipaJibHOI ab0 CKJamuacTol
CTPYKTYpPH, KA cTabilizoBaHa y IIPOCTOPiI 3a AOIIOMOIOI0 BOJHEBUX
3B’a3KiB. Ha TperboMy piBHI IIi CTPYKTYpH HEeBHMM UYMHOM PO3MIIIIY-
IOTBCS y IPOCTOPi Ta CcTabiIi3yIOThCA 3a MOIOMOIOI KiJIBKOX PisHUX
cmoco6iB. Ha uerBepToMy piBHI KimbKa OiTKOBUX MOJIEKYJa 006’en-
HYIOTBCS B €IUHY CTPYKTYPY.

ﬂe/oe/ﬁi/ome cPoi 3HaHHs

1. fIki ocobsmmBocTi mpuramaHHi aminoxkuciaoram? 2. CKinbKu piBHIB
oprauisarmnii maroTs 0inku? 3. AKumM unHOM 3ab0e3meuyeThcs CTAOIIBHICTE
pisHux piBHiIB opranizairii 6inkiB? 4. MimHicTh BOJHEBOTO 3B’A3KY € He-
BesqnKo0. YoMy Tomi BOAHEBi 3B’SABKM IIIKOM YCIIIITHO 3a6e3IeuyioTh
CcTabiIbHICTh CTPYKTYPHU MOJIEKYJ OinKiB? 5% YoMy B AeAKUX BUIIAAKAX
micasa geHartyparlii 6iiKka HeMOMKJMBa Horo peHarypamnia? 6*. Homy meaxi
O0iIKM B opraHisMi He MAalOTh yCiX YOTMPHOX PiBHIB opraHisarii?
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TEMA 1

5 dyakIii 0in1KiB. PepMeHTH

Busyato4u mpasHy cucmemy nt00UHU, 8U O3HaAliomMu-
Jucs 3 oeaKuMu pepmeHmamu, Aki bepyme yyacme y npo-
yeci mpasneHHs. lMpueadalime ui pepmeHmu. AKy PyHKUit0
8 mpasHiti cucmemi 80HU 8UKOHytomb? fKi wje pepmeHmu
3 8UBYEHUX paHiwe su Moxeme npuzadamu?

KRaacudikayis dinkib

Binku 3a ixHiM cKJIafjoM MOKHA PO3JIJIMTH Ha ABI BeJUKi rpymu —
npocti Ta ckaanHi. Ifo ckaany npocmux OGiNKiB BXOOATH TiJIBKUW aMiHO-
Kucaotu. Taki 6inku mie HasuBawTh mporeimamu (Maja. 5.1). IIpoctumu
0ikaMM € TicTOHH, AKi CTAHOBJIATH OCHOBY xpomocoMm. Ilo 1miei camoi
rpynu HaJIeKaTh aJbOyMiHU i T100yIiHu, AKi MiCTATHCA B IJIa3Mi KPOBi.

Craadni 6inku (poTeign) KpiM 3aJMINKIB aMiHOKHKCJIOT MiCTATH IIie
11 HeOiJIKOBY YaCTHUHY — HPOCTETUUYHY rpyny. TaKkom Ipymoio Moxke OyTHU
AK OpraHiuHa, Tak i HeopraHiuma MmoJieKyJa. BigmoBimHO 10 cKJIamxy
TaKoi rpynu po3pidHAIOTH pisHi mporeigu. Tak, HyKJeompoTeigu Kpim
0ifKiB MicTaATh HYKJAEIHOBI KHCJIOTH, IJIiKOIpPOTEIiZM — BYIJIEBOAU,
a jgimomporeigm — ugimigm. CraagHi OiJIKM TaKOMK MOMKYTb MiCTUTU
3aMuIIKu oprodocdaTHol KucaoTu abo aTOMU MeTaJiuHUX eJeMeHTiB.
Taki 6inmxu, AK remMoryiobiH, MiCTATHL BeJUMKY i CKJIagHy 3a OyIOBOIO
rpyny atomiB — zem (mana. 5.2). Ilo ckiagy remy BXOAWUTHL aTOM MeTa-
aiumoro eixementa (Pepymy B remorso0ini). I'em s3abesmeuye 3abaps-
JIeHHSI MOJIeKYyJHu Oinka.

3a (popMOI0 MOJIEKYJIM OiIKM TaKOXK MOKHA IIOMIJINUTH Ha IBi BeJIUKi
rpynu — ra00yaapHi i Gpibpunsapui. MomeKyau en00ynapHux OLIKIB MalOTh

IHCyniH KonareH Mo6yniH

Man. 5.1. MpocTi 6inkn



Pyrruyii Sinkib. Pepmenmu

lem

lemorno6iH IMyHOrno6yni OepnTrH

Man. 5.2. CknagHi 6inkn

BUTJIAL rpynouku. i GinKu 3a3BUUAail JIETKO PO3UMHAIOTHCA Y BOAi. Biib-
mIicTs (PepMeHTiB € gKpas IVIoOYyJaApHUMHU OiIKaMu, a MOJeKyJau @iopu-
AApHUX OINKIiB MalOTh BUTJIAL HUTKU. Bouu HeposuuHHi. [lo HUX, Hanpu-
KJIaJ[, HaJIe)KaTh KepaTuH (MicTUThCA B emifepmici), KoJlareH Ta eJacTuH
(MicTaTbCca y mepmi).

Pyhryii dinkib

Binkis y :xuBuUX opraHismax ayske 6arato, i BUKOHYIOTh BOHU B HUX
pisHOoMaHiTHI QyHKIii. [IpakTHuHO BCi (PYHKIIil KUBUX OpraHi3MiB Ti€io
Yy iHITOI0 Mipoio ToB’s3aHi 3 PoOOTOIO0 TMEBHUX Tpym OinKiB. 3a momo-
MoOrom 0iJKiB opramisMu GyAyIOTh CBOI CTPYKTYPU, 3MilCHIOIOTH IPOIlECH

o

SKUTTEIIAJIBHOCTI I BiATBOPIOIOTH cebe.

dDynkii 6inkis

( \ ( . ) ( )
CTpyKTypHa KatanitnyHa PerynatopHa
Mpuknadu 6inkig: konazeH, Mpuknadu 6inkig: MpuncuH, Mpuknaodu 6inkig: iHcyniH,
KepamuH, enacmuH, MyKo- nepokcuodsd, asKo20/1b0e- 2/TIOKA2OH.
npomeiHu. 2idpozeHasa.

€ KOMMOHeHTamn onop-
HUX CTPYKTYpP i MOKPUBIB
opraHi3mis. BoHn BxogaTb
0O CKnagy TKaHUH BHY-

TpillHbOrO cepefjoBULa Binku-pepmeHTn € KaTani-

TBapyH. bepyTb yyacTb 3aTopamu (NpuckoptoBa- TopMoHM 6inkoBOI NpUpPo-
B YTBOPEHHI CKeneTa, Yamu) peakuin y KniTuHax. AN € BaX/IMBUMUN perysns-
3B'A30K, WKipK, Nip's, wep- Came BOHM 3abe3neuyioTb Topamu npouecis 06MiHy

CTi Ta iHWKX CTPYKTYP. KUTTERIANBHICTb OpraHismy. PEYOBUH y OpraHismi.
L J L J \
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TEMA 1

®DyHKuii 6iakiB (3akiHUeHHS)

( \
CurHanbHa

Mpuknadu 6inkis: peyen-
MOpHI GiNKU MemMOpaH.

binkn € ocHoBHUMN
peLenTopHUMN MONeKy-
naMui, pO3TallOBAHUMM Ha
MeMbpaHax KniTvH. BoHu
cnpuiAmarotb iHGopMaLito
i3 cepepoBula Ta nNepepa-

10Tb i 4O KNiTWH.
. J

-
TpaHcnopTHa

Mpuknadu 6inkig: zemozso-
6iH, 2eMoyiaHiH, anbbymiH.

3abesneuyloTb B opra-
Hi3Mi TPaHCNOPT KUCHIO,
KUPHUX KUCIOT, Ninigig Ta
HWMX cnonyK. Y KniTuHax
6inku BignosigaloTb 3a
TPaHCNopT (nepemilleHHs)
6araTbox PeyYoBMH Kpi3b
KNiITUHHI MeMbBpaHu.

N\

( \
3axucHa

Mpuknadu 6inkig: aHmu-
mina, gibpuHozeH, MpombiH

J/

=
|
€ HalBaXXNMBIWUM KOMMO-
HEHTOM IMyHHOI c1cTemu.

BoHu yTBOpIOIOTL KOMI-
JIEKCU 3 YyXuUMU Ginkamuy,
3HewKoAXKyuUM iX. Takox

6inkn 6epyTb yyacTb
y npoueci 3CifaHHA KpOBi.
.

J

4 \
PyxoBa

Mpuknadu 6inkig: akmMuH,
MIO3UH.

i

CkopoTtnusi 6inkn 3a-
6e3rneyyloTb CKOPOUEHHSA
M'A3iB.

\ J

3anacaroua

Mpuknadu 6inkig: ae4HUl
anbbyMmiH, KaseiH.

Binkn 6epyTb yuyacTb

y CTBOPEHHi B OpraHis-
Mi 3anacy peyoBUH, AKi
HeoOXxiaHi ana 3abesne-
YeHHA NOoAANbLIOI XUTTE-
DisiNbHOCTI.

( \
TokcnyHa

Mpuknadu 6inkig: 3miiHa
ompyma, ougpmepitiHuli
MOKCUH.

3anexHo Big crnocoby
XKUTTA OpraHismy, AKAN ix
BUPOGNAE, GINKN-TOKCUHN
MOXYTb OyTU SIK 3aCO60M
3aXUCTY, Tak i 3acobom
Hanagy.

@e/omeHmu ma ixHsl PoAb Y KAIMUHI

ITig yac BuBUeHHA 0ioJIorii JIIOAMHYU BU BiKe IIO3HAMOMMIIVICS 3 TAKOIO
rpymoi 0iJKiB, Ak depMeHTH. PEepPMEHTH € YHIKAJILHAMU MOJIEKYJIaMH.
BoHu BUKOHYIOTH (PYHKIIIIO KaTaIidy, TOOTO 3MiHIOIOTH IMBUAKICTEL XiMiu-
HUX peakiriii, i po0iATh BOHU Iie Haa3BuuaiiHo epextuBHo! Hampuxkian,
ILJIs1 B3a€MOJil aTMOC()epHOro a3oTy 3 BOLHEM Y IIPOIleci CMHTEe3y a30THUX
IOOpHUB cydyacHa IPOMHUCJI0BicTs BuKopucToBye Temueparypy 500 °C i Tuck
y 350 armocdep! Ile 3a masgBHOCTI KaTajgisaTopa — MIOPHUCTOTO 3aJisa



Pyrruyii Sinkib. Pepmenmu

3 IeBHUMH JOMIIIKaMu. A 3BUUYaiiHA I'PYHTOBA OaKTepidA as3oTobaAKTEp
3IiMicHIOE Ti caMi peaKIril 3a JOIIOMOTro0 (DEPMEHTIB y 3BUUAMHUX YMOBaX.
Bes Bucokux Temmepatyp i 3a HOPMAaJbHOTO THUCKY.

DepmenTr TTOTPIOHI AJA 3MiicHEHHA TPOITEciB 0OOMiHY PEUYOBUH Yy KJIi-
TuHi. Besd HuX peakilii oOmimy mmepebiramoTh HaA3BUUYAKHO IIOBiJIBHO.
A uacTo 1i peakIiii 6e3 pepMeHTIB ysarajyi He BigOyBaroTbhCs.

Ax ke dhepMeHTaM ymaeTbcsA JocsaraTy Takoro yemixy? Cekper y ixmii
MIPOCTOPORBi#i OymoBi. Byab-axkuii ¢epMeHT € JaHITIOKKOM aMiHOKMCJIOT,
110 II€BHUM YMHOM 3TOPHYTUH y IMPOCTOPi. 3ropTaHHs JIAHIIOMKKA Bigoy-
BAETHCS TaKUM YMHOM, 11100 pagnKaJyd aMiHOKHUCJIOT YTBOPWUJIU YHIKAJIbHY
CTPYKTYPY — aKTUBHUU IeHTP PepmenTy. Came B IIbOMY IIeHTPi ¥ Bifm-
OyBaroThbCcA peakrIrii.

Pagukanyu aMiHOKHCJIOT PO3TAIIIOBAHL y IIPOCTOPL IIEBHUM UMHOM BiJ-
HOCHO OJUWH a0 oxHOoro. BoHm pisHiI 3a cBOIMU BJIACTUBOCTSIMM, i IXHS
CIIiIbHA [if CTBOPIOE YMOBU, B AKHX BiAIIOBigHA peakIlia BimbyBaeTbcs
HaA3BUUYANHO HIBUIKO.

Y nesxux BUOAAKaX AJIS POOOTH (pepMeHTy IMOTPiOHMUH i HebinmKoBMIA
kKommoueHT. Ile cnosnyka (ii HaduBarOTh KOPAaKTOPOM), AKA IPUETHYETHCA
Io (pepMeHTY U TaKoK Oepe ydacTh y IIpolleci kKaraiizy peakiii. Yacto
Ko(daxTopammu (hepMeHTIB € BiTamiHM.

Binkwu 3a cKJIagoM MOJIEKYJ MOKHA IIONIINTH Ha IOBi Be-
JUKi Tpynom — IIPOCTi Ta CKJIamHi, 3a ()OPMOIO MOJIEKY-
JU — Ha rI00yaapHi Ta Giopuaapui. IIpocTi craaga0Th-
cA TiTbKM 3 aMiHOKHCJOT, a CKJaAHI MicTATL Kpim
aMiHOKUCJIOT HeOiIKOBy uacTuHy. lleit Kjiac peyoBUH BUKOHYE B KU-
BUX Opramismax 0arato (DyHKIili: CTPYKTYPHY, KaTAJIiTUUYHY, 3aXIC-
HY, TPAaHCIOPTHY TOIIo. KaTamiTuuny (QyHKIIiI0 3iHiICHIOIOTH OiJIKM
depMeHTH, AKi € HaA3BUUYaAHO e(heKTHBHUMHN KaTallidaTopaMu.

Mepebipme choi ananhs

1. ki pyHKIii B KUBUX opraHiaMax BUKOHYIOTH Oinku? 2. 3a AKU-
MU O3HaKaMu KJacu@ikyioTh 0inku? 3. Uu MOKe IpocTOpoBa CTPYKTypa
MOJIeKYJIM Oijika BILIMBATH Ha #oro BiaactuBocTi? HasemiTe mpuxiagu
rao0yaApHux i GibpunapHux 6inkis. 4. HaBimio KuBuUM opramismMam IIo-
TPi6Hi cKaagHi 6inku? 5. HaBimo :kuBuM opraunisamam moTpibHi dhepmeHTI?
6. Ak mparmooTs Gepmentu? 7% Ilo Moxke mepemKkoguTu poboTi hepmeH-
Ty? 8% Ha nmpukJaaai opraHiamy JIOIUHU MOACHITH, AK OiJIKM BUKOHYIOTH
3axXUCHi (QyHKILII.

23



TEMA 1

ByrieBoau

Lleniono3a — Byrnesop, AKNIN yTBOPIOE
KMITUHHI CTIHKN B KNITMHaX POCVH

XiTH — BYrneBoj, AKWNIA YyTBOPIOE 30-
BHIiLLHi MOKPMBWN KOMax

A= N

Jlakto3a — BYrneBof, AKNN MiCTUTbCA
B MoJioui

Man. 6.1. Byrnesoan B Xnsux opra-
Hi3Max Ta NpoAyKTax iXHbOI XUTTEi-
ANBHOCTI

24

6inkie 00 opzaHiamMy No8uHHi Haoxooumu eyznegoou? Aki
hyHKUIT BUKOHYIOMb 8Y2/1€800U 8 OP2AHI3MI JIIOOUHU? [JO AKUX
HezamueHUX HAC/1iOKi8 MOXe npuzsecmu ix Hecmada?

' | 3 Kypcy 6ionozii noduHU npuzadatime, AKi pe4o8UHU NO-
N J BUHHI Haoxooumu 8 ii opzaHiam 3 ixer. Yomy 3 ixero Kpim

Wo make Pyzrebogu

ByraeBoam € CKJIaZHUMHU OpPTaHiuYHUMU
CHOJIYKaAMM, [0 CKJAAY MOJEKYJ SKUX BXO-
IATHb KidbKa rpym: riazpokcuabHa (—OH), xkap-
ooxcuiabHa rpymna (—COOH) a6o kap6GoHinbHA
(—COH). 3BaranpHa (QopMyJaa BYIJIEBOLAIiB —
C, (H,0) , ne nim e HaTypaJbHUMU YUCIAMHU.
Haii6iabI11 IOMIMPeHuMEU BYTJIEBOOAMU € TJIIO-
kosa (CH,,0,), caxaposa (C,,H,,0,,), 1akTosa
(C,H,,0,,), nenromnosa, XiTUH, KPOXMAaJb.

3HauHA YacTHHA BYIJIEBOAIB € Oiomojime-
pamu (KpoxmaJib, I1ejiojo3a, riaikoren). Taki
OiomosiMepm Ha3WBAWTh noJicaxapudamu.
IxHiME MOHOMepaMmu € MOJIEKYJIN HeBeJUKUX
BYIJIeBOAiB (HAIpuUKJaL, TIJII0K03a), AKi Ha-
3UBAIOTh MOHOcaxapudamu. Taki ByrieBoxu
MiCTATH HeBeJUKY KijbKicTh aTomiB KapOoHy
(Bimx 3 mo 7 aTomiB y MOJIEKY.JIi).

YacTo KXWBi opraHisMu BUKOPHUCTOBYIOTH
Y CBOIfl KUTTEIANIBHOCTI MOJEKYJIU BYTIJIEBO-
IiB, AKi CKJaJalOThCA 3 ABOX MOHOCAaxXapuliiB
(HampuKJaz;, caxaposa, II0 HaM mZoOpe Bimoma
AK 3BUYAXHUEN IMyKop). Taki crmosryKkm HasuBa-
I0Th ducaxapudamu.

Dygoba ma Baacmubocmi byzanebogib

Posrasaemo ocobmBOCTi OyI0BU MOJIEKYJT
BYTJIEBOAIB Ta IXHi XapaKTepHi BJIACTUBOCTI
Ha IIPUKJIaAl KOHKPETHUX CIIOJYK.



Bya\eBogu

Ocodaubocmi BygoBu ma BPaacmubPocmi MonocaxapugiB

i gucaxapugib

. [o cknagy AKux Y aknx
Oco6nuBocTi 6yaoBu . . A A ..
Cnonyka MOneKYAN BnactmBocTi 6iononimepis opraHismis
4 BXOAUTb TpannAerbca
JliHiHa abo Kinbuesa
. Llentonosa, Kpox-
[noko3a | monekyna, MiCTUTb .
6 s Kan6 Manb, rikoreH )
aToMIB KRapOOoHY [obpe po3umHHa KnitnHn
CrionykKa, cosnop- BCiX XMBUX
Pn6oza s : PHK A
JliHinHa abo KinbueBa | ka Ha cmak opraHi3mis
[le3oKcu- r;noneK){nakM|c6TMTb IHK
p1603a aTomiB KapboHy
Caxapo3sa | CknagaeTbca 3 fBOX [obpe po3unHHa | € aucaxapuiom 3eneHi
MONeKyn MOHoOcaxa- crnonyka, conog- pPOCAVHM
puais — rnoKo3un Ka Ha cMak
i dpyKTO3M

OcodauPocmi SygoBu ma BaacmuPocmi nOAicaxapugiB

. 3 AKux Y akux
Oco6nuBocTi 6ynoBu Mmorne- . . .
Cnonyka KyH BnactmuBocri MOHOMepiB opraHismis
CKNafa€ETbCA | TpannseTbca
Llento- Hepo3unHHa [nioko3a Yci pocnuHm
nosa cnonyka, He
— . | conopka Ha
- CcMaK
HeposranyxeHa monekyna
y BUMALI AOBroi HUTKN
(Ma€ niHiNHY CTPYKTYpY).
OfHa Monekyna MoXe MiCTUTK
no 10 000 moHomepiB
Kpox- . HepozunHHa [nioko3a Yci HaszeMmHi
Maib ‘&‘3}” o B XOJIOHIN pocnuHu
BOAi Crionyka, i GinblUicTb
B rapavin sopi BOJOpOCTEN
YTBOPIOE renb,
ﬁw He conofka
biononimep 3 monekynamu Ha cMaK
pi3HOro po3mipy Ta cTyneHa
ranyeHHsa. Moxe mictutn go
4000 moHoMmepiB i Ginblue
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TEMA 1

3akiHYeHHa mabaiuyi

. 3 AKnx Y akux
Oco6nuBocTi 6ynoBu mone- . . ..
Cnonyka e BnactuBocti | mMoHomepiB opraHismis
CKNafa€eTbcA | TPanaseTbca
[nikoreH Hepo3unHHa [nioko3a Tpnbu
cnonyka, He i TBAPMHK
conopgka Ha
CcMaK
[lyxe posrany>keHa mosnekyna
6iononimepa.
OpfHa Monekyna MoXke MicTUTK
fo 50 000 moHomepiB
XiTnH Hepo3unHHa MoxigHa lpnbn Ta une-
crnonyka, He rNoKOo3M, HUCTOHOTI
conoaka Ha fIKa MiCTUTb
cmak y CBOEMY
cknagi Hi-
TporeH
Hepo3sranyxeHa monekyna.
3a 6ynoBOIO CXOXKa Ha MOJeKy-
Ny Lenonosmn
IHyniH KinbkicTb MOHOMEpIB B OfHIN Po3unHAeTb- OpykTO3a Linkopin,
MOSeKysi MOPIBHAHO HeBe- cA B rapaAdin ToniHamoyp,
JIMKa — He 6inble Hixk 100. BOAi, conoaka 6artar, umbynsa
Y cepegHbomy — 60 Ha CMaK pinuacra,
MKOPXKMHMU

Caig BigmiTuTH, 1110 AysKe He3HAUHI BigMiHHOCTI ¥ cmoco0i 3’egHaHHs
MOJIEKYJI TJIFOKO3H B IIOJicaxapuaax IPU3BOAATH M0 BigMiHHOCTEH y iXHiX
BiaacTuBocTAx. Came uepes Taki HesHAauHi BigMiHHOCTI (pepMeHTHU ccaBIIiB
He 3aTHi PO3IIEIIIOBATH MOJIEKYJIU IeJII0J03U, ajie MOKYTh PO3IIEILIi0-
BaTU MOJIEKYJIHU TJIIKOTeHy ab0 KPOXMaJIio.

DionoziuHa ponb Byzaebogib

OcHOBHUMHU (DYHKIIIIMU BYIJIEBO/IIB Y »KUBUX OpraHi3MaxX € CTPYKTypHAa,
3aXNCHA, Pe3epBHA, PEIeNTOPHA, IJIACTUYHA ¥ eHepreTUYHA.

CmpykmypHy % 3axucHy (QYHKIiI BUKOHYIOTH TaKi ByrieBomu, AK
mesJio3a ¥ xitTuH. BOHM CTBOPIOIOTH CTPYKTYPU KJITHMH i OpraHismis,
AKi 3abe3neuyoTh MiATPUMAHHA iXHBOI (GOpMHU, MIIHICTHL 1 3axuCT Bif
MOIMKOAKeHb. 1li CIIONIyKM MOXKYTb BXOAUTHU IO CKJIALY KJIITUH abo (op-



Byznebogu

MyBaTH CTPYKTypHU mo3a KJaiTuHamu. Hampukjaz, Iierjio3a € OCHOBOIO
KJITHHHOI CTiHKHU, a XiTUH CTAHOBUTL OCHOBY 30BHIIITHBOTO CKeJeTa uJje-
HUCTOHOTUX, AKUN € HEKJITUHHOIO CTPYKTYPOIO.

PesepsHy GYHKITiII0O BUKOHYIOTH TJIiKOoTeH (y TBapuH i rpubiB) i Kpox-
Majb (y pociamH). ¥ GOopMi IIMX CIOJYK OpraHisMu 3amacaioTh ITOYKHUBHI
peuoBuHu. PeyenmopHy QpyHKIIiI0 BUKOHYIOTH Ti HEBeJINKi MOJIEKYJIU BYT-
JIEBOZiB, AKi pasoM 3 OiIKaMu YTBOPIOIOTH PEIENTOPY Ha MOBEPXHI KJIITHUH.

Ilnacmuyny QyHKIIIO 3AiHICHIOIOTh TaKi ByrJieBoau, K pubos3a i me-
30Kcupubo3a. BoHu OepyTh yuacTh B YTBOPEHHI HOBUX MOJIEKYJ opra-
HiYHUX pPeuoBUH (HYKJIEIHOBI Kuciaotu). EHepzemuyny (PYHKIII0 MOXYTH
BUKOHYBaTu OaraTto ByryeBonis. Ilim uac okucHeHHs 1 I ByIJIeBOAIB y KJIi-
TuHi yTBOpoeTheA 4,1 Kkaa (17,17 xl:x) eHeprii, AKa moTiM BUKOpUC-
TOBYETHCA KJITHHOIO.

< [pixgxi He MaloTb GepMeHTIB ANA PO3LUENSIEHHA MOJNEKYN KpoxManio. Ane BOHU

| Nerko nepeTBOPIOTb MOHOCaxapyay abo gucaxapvan Ha cnvpt. Tomy y BMpo6-
HWLTBI MMBa BYKOPWCTOBYIOTb COMOA — MPOAYKT i3 MPOPOLLEHOro 3epHa 31aKiB.
Conop MicTuTb 6arato GepMmeHTIB, AKi PO3LLENIIIOITb KPOXMasib [0 MasibTo3N. A BXKe
3 Hel ApikaxXi pobnatb NuBo.
- ByrieBogu — me cKJaagHi opraHiuHi cmosyKm. ¥ SKUBi#

4

g
N >4 KJITUHI MOMKYTh MICTHUTHCA TaKi BYIrJieBOAUW, AK MOHO-
: ; 2 caxapujaun, Jucaxapuayd Ta IoJricaxapuau. BoHu Bimirpa-
%&ﬂ I0Th BaKJIMBY POJIb y IIpoliecax OOMiHY peuoBUH (TJIIOKO-
3a, (pyKTos3a) Ta 30eperkeHHA cHamzkoBol iHdopmaliii (pubosa,
ne3okcupubosa). TakoX BOHM MOXKYTh BUKOHYBAaTU CTPYKTYPHY (1e-
JII0JI03a, XiTWH) i 3amacaiouy (KpoxMaJb, TJIIKOTeH) (QYHKILII.

Mepebipme choi 3HaHHs

1. Ha ski rpynu moginaiorbesa Byryaesomu? 2. ki pyHKIII BUKOHY-
IOTh ByIJIeBOAM B opraHidmax TBapuH? 3. Ha KOHKpeTHUX HOpUKJIagax
HOSICHITH 3HAUEHHSA BYIJIEBOAIB MIJIA POCJIUH i TBapuH. 4. HoMy pocaumHAM
OPOCTiIlle TPAHCHOPTYBATH 3 JIUCTKIB y KOPEHI MOJIEKYJIU caxapos3m, HixK
MoJieKyJin Kpoxmauiio? 5. TBapuuu 3a JOIIOMOT00 CBOiX (DEPMEHTIB JOCUTH
JIETKO MOJKYTBH POBIIEIIIOBATHA TIIKOTeH. A OT PO3IIEIII0BaTH KPOXMaJb
iM BasKue, Xxoua oOMIBa IIi IIOJiMepu MOOYZOBAHI 3 MOJIEKYJ IJIIOKO3MH.
3 AKUMEU OCOOJIMBOCTAMU OYZOBM MOJIEKYJ IIUX PEUOBUH Ile MOKe OyTu
noB’sA3aHO0? 6%. ¥ KJIiTHHaX KOPOBU BiACyTHI (pepMeHTH, AKI MOMKYTb PO3-
IIEITI0BATH IeJII0JI03Y. SIK BOHM MOKYTh BUKOPHCTOBYBATHU TJIIOKO3Y, IO
BXOAUTH IO CKJALy ITi€l mesrJios3u?
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TEMA 1

Mivepon  MupHi kKucnotn

H_

JTaHUOXKK aToMiB
Kap6oHy

Man. 7.1. bynosa monekynu ninigy

CreapuHOBa KucnoTa (HacnyeHa)
Teeppa 3a KiMHaTHOI Temnepatypu

CH,(CH,),,COOH

OneiHoBa Kucnota (HeHacnyeHa)
Pigka 3a KimHaTHOI Temnepatypwu

CH,(CH,), (CH,),COOH

c=C
H / “H  OpuHapHi
MopginHuin 3B A3KN
3B'30K

Man. 7.2. puknagn HacnyeHoil
N HEHACMYEHOI XXUPHUX KNCNOT

28

3 Kypcy 6ionozii noduHuU npueadalime, AKi pe4o8UHU NO-
BUHHI Haoxooumu 8 ii opzaHiam 3 ixer. Yomy 3 ixero Kpim
6isnkis i 8y2nes00is 00 op2aHi3amMy No8UHHI Ha0xooumu niniou?
AKi pyHKUITi BUKOHYIOMb N1iNiOU 8 op2aHi3mi MoOuHU? [Jo AKUX
He2amueHUX HACJ1iOKi8 MoXe npuzgecmu ix Hecmada?

Wo make sinigu

Jlinimu e rpymoroo pedoBuH, AKi 00’emHaiu,
B IePINly Uepry, He 3a XiMiuHOMO O0ym0BOIO, a 3a
¢ismuyHMMU BJIACTUBOCTAMU. BOHU BCi € Hepos-
YUHHUMHA y BOAI MacCJAAHUCTUMU ab0 KUPHUMU
peuoBrmHaMu. HambiabII MOIMUPEHUME JIiIIi faMu
€ JKUpU, 0Jii, BOCKU Ta CTepOimu.

TepMmiH «Kupu» He € CHUHOHIMOM TepMiHAa
wrimign». Tak Ha3sWBaAOTh TIJIBKM YaCTUHY pe-
YOBUH 3 ITi€l rpynu. 3a3BuUuUail TEPMiH <« KUDPU»
3aCTOCOBYIOTH IIIOMAO JIIiiB TBAPMHHOTO IIOXO-
IKEeHHdA, AKi 3a KiMHATHOI TeMIlepaTypu 3aJiu-
maroThcAd TBepAuMu. TepMiHOM «0Jii» HasuBa-
IOTh JIIIIiAW POCIMHHOTO MHOXOMKEHHSA, AKi 3a
KiMHATHOI TeMIlepaTypu 3aJIUMIAI0THCA PIAKIMU.

Bygoba ma Baacmubocmi inigib

CriaamoBolo Oararnox JgimigiB € Oararo-
aromuuil cnupt rainepoa (C,H,(OH),) i sxkupwni
Kkucyotu (mana. 7.1). JKupHi Kuciotu — 1e op-
TaHiYHI PEYOBUHU, MOJIEKYJIU SKUX € TOBTUMU
JaHoKKamu aromiB Kapbouy (MicTaTs Big 4 1o
24 aToMmiB), croJiyueHUMHU 3 aToMaMu ['iporeHy
Ta 3 IPUETHAHOIO IO IIHOTO JIAHIIO}KKA KapOOK-
cuinbHOIO Tpynoio (—COOH). Came KapOboKcuabHA
rpyma i sabesmeuye iXHi KMCJIOTHI BJIACTHUBOCTI.

JKupHi Kuciaoru OyBaroTh HacuueHuMu (0e3
nmoaBitinmx 3B A3KiB Mixk aromamu Kap6Gouy)
i mHeHmacwmueHMMHU (3 TOABIHHMMU 3B’ A3KaAMU
mixxk aromamu Kapb6ony) (man. 7.2). HaaBHicTb



HOABiMiHOrO 3B’A3KY HE [J03BOJISIE MOJEKY-
Jai mHabyBatum Jimifimoi ¢opmu. Ile BmIMBae
Ha BJIACTUBOCTI PEUOBWHU, HANIPUKJAL, Ha Iii
TeMiepaTypy miaaBiaeHHA. Ouaii € pigkumMu 3a
KiMHATHOI TeMIlepaTypHu caMe uepes3 HasaBHICTh
TaKUX KUCJOT y CKJaIl IXHIX MOJIEKY.JI.

Tpue/\iqepugu i qSoccﬁO/\inigu

Croupr rainepon mae tpu OH-rpynu, aki
MOJKYTh B3a€EMOAiATH 3 Kucjoramu. Tomy 10
HBOT'O MOXKYTh NPUETHATHCA TPU MOJEKYJIHN
JKUPHUX KHCJIOT (TaKi CHONYKH Ha3WBaIOTh
mpueaiuyepudamu). Ajsie B 6araTbox BUIAJKaX
IO MOJIEKYJIU TJIiNEePOoJy NPUETHYIOTHCA TiTbKU
IBi MOJIEKyJIU KUPHUX KucaoT. A Tpera OH-
rpylia B3aEMOJi€ 3 MOJIeKYJIoi0 opTodocharHol
KucJI0TH (TaKi CIIOJIyKY HA3UBAIOTH (ocponini-
Odamu) (mam. 7.3).

BigminuicTs y OyaoBi TpuriinepuaiB Ta goc-
doaimigiB 3yMOBJIIO€ BiAMiHHICTD IXHIX BJIACTU-
BocTeii. Tpuriinmepuau 3 BOIAOIO B3aEMOTIIOTH
moraHo (MaioTh TigpodobHi BiacTUBOCTi). A OT
3aJIuIIOK opTopocdaTHOI KMCJIIOTH B MOJIEKYJIaX
docdorinigiB 3 Bomoo B3aeMomie q00pe (Mae
rigpodinbHi BaactuBocti). Tomy Mosnekysu doc-
dourimigiB MaroTh ABOAKI BJIACTUBOCTi. 3 OIHOTO
O0OKYy, IxHi Moserkyau riapodinbHi, a 3 iHIIO-
ro — rigpodobui. Came 1151 0COOIUBICTL 3pPOOU-
Ja docdosrinigyu 0CHOBOIO KJIITUHHUX MeMOpaH.

Bocku i cmepoigu

¥ ckiaajni BOCKiB i cTepoimiB raumepost Bifm-
cyTHiI. BocKku € crmoaykaMu KUPHUX KUCJIOT
3 IHIMMM COUPTAMU, IKi MailOTh JOBTiI MOJIEKY-
au i auite ogry OH-rpyny. Tomy y ckaanmi mo-
JIEKYJ KOYKHOTO 3 BOCKiB € JIMIIIe O/THA MOJIEKY-
Jia JKUPHOI KUCJIOTU I OJHa MOJIEKYJia CIUPTY.

Crepoinu He MIiCTATH aHi KUPHUX KUCJOT,
aHi criupriB. BoHU € mosimepaMu BYTJI€BOIHIO
isonpeny (C.,H,). Ixmiit ckener 3 aromir Kap-
0OHY YTBOPIOE KijJbKa KiJBbIIEBUX CTPYKTYD,
00’eqHAaHUX B ofHe Iije (Maja. 7.4).

/\inigu

®docdoninig

(0)
3anunLoK opTo- |

docdaTHoi Kucnom Q—P =0

0
Hﬁ—CH—CE
5 o
|=00=0

C
§ [Bi XnpHi

KNncnoTun

Mmiuepon

Tpurniuepung

H H H
| | |
C—C—C—H
| | |
O o0 O

| | |
C=0C=0C=0

[miuepon

Tpw XuUpHi
Kucnotu

Man. 7.3. bynosa monekyn Tpurniue-
pugy i docdoninigy

& @
e

l'v? oﬁ lL

..‘.'\.&\

Man. 7.4. Mogenb monekynm crepoigy
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TEMA 1

Knutoswuin xunp 3abe3sneuye nobpy  CoHsLWHMKOBaA OniA 3ab6e3- PO3BUTOK pOriB ONeHsA MOX-
Tennoi3onAuilo N fa€ MOXNMBICTb  Meyye HaCiHHA POCIUH NNBUI 3aBAAKN TOPMOHY Tec-
nnaBaTh B NONAPHUX MOPAX BE/IMKMM 3aMacoMm eHeprii  TOCTEPOHY, AKWI € Ainigom

Man. 7.5. Jlinign B »XMBUX OpraHiamax

DionoziuHa ponb Ainigib

OcHOBHUMU (PYHKIIIAMH JIIiTiB y }KUBUX OpraHisMax € CTPYKTypHA,
3aXMCHA, PeTyJIATOPHA, Pe3epBHA, IJIaCTUUYHA I eHepreTnyHa (Maa. 7.5).
CTpyKTypHY PYHKI[i}0 BUKOHYIOTh TPUTJIIIIEPUIN, K1 CTAHOBIATE OCHOBY
KJITUHHUX MeMOpaH.

3axucHy i pesepBHY (BYHKIII BUKOHYIOTH Ti CTPYKTYpPH OpPraHi3MiB,
AKi HAKONWUYIOTH KUPU Ta oJrii. ['OpMOHM JiTiZHOTO TMOXOKEHHSI B Op-
raHi3sMi TBapuH 3OiHCHIOIOTH PErYJIATOPHY (PYHKIIiIO.

IlnacTuuny QyHKIIif0o BUKOHYIOTH JIiiAX, AKi pasoM 3 OikamMu 6epyTh
y4acTh B YTBOPEHHI CKJIAQTHUX OPraHIiUYHUX PEYOBUH — JINOIPOTEiHiB.
BaxkauBy poab B 0OMiHI peuoBWMH y TBapWH BigirpalmoTh BiTamiHU, AKi
HajgexaThb A0 rpynu Jgimigis. Hampuixiaan, Bitaminu A, D, E. Emepre-
TUYHA (PYHKIiA 3ailficHIoeThcA Oinbirictio JgimigiB. Ilig yac oxucHeHHS
JimigiB macoro 1r y KiaiTmHi yrBOpioerbea 9 kkaxa (37,68 kI[»k) eHeprii,
AKa TOTIiM BUKOPUCTOBYETHCA KJIITHHOIO.

ﬂpumagu BuxopucmaHHﬂ AinigiB kuPumu opaaHizmamu

Jlirminm cKkiIaza0Th OCHOBHY MAacy TaKMX CTPYKTYD *KUBUX OPraHi3MiB,
fAK, HaAIPpUKJAJ, KUpPOBa TKAaHWHA y TBapuH. Taki TBapuHU, AK KUTHU,
MaloTh J00pe PO3BUHEHY JKUPOBY TKAHUHY. ¥ BEJWKHUX KUTIB IIap Hif-
MIKipHOI KUPOBOI TKAHWUHU MOKe mocaratu 50 cm y ToBmiuHy. Takuii map
mobpe 30epirae Temso, 00 »KMPOBa TKAHMHA € TAaPHUM TEILIOi30JITOPOM.

Kpim 36eperxenns Temia, KupoBa TKaHMHA BOepirae BHYTPIIlIHI opra-
HU TBapHWH BiJ NOMIKOAKEHb YHaCJIiZOK yaapiB. JIimigm Takok € rapHUM
3aco00M 3alracaHHs pecypciB (eHeprii, opraHiYHUX PEYOBUH, BOAM) HA BU-
MaJoK, KOJIM ITUX pecypciB He Buctavarume. Jlimigm mig yac oKMCHeHHA
BUIiIAIOTE OaraTo eHeprii, a TakKoyX BOHM € MaTepiaJioM [AJs CHUHTE3Y
iHIMUX TOTPiOHMX OopraHidaMy pedyoBHH. KpiMm TOro, BOHU € AKepejioM Tak



/\inigu

Man. 7.6. OCHOBHUM MicLieM 3anacaHHA Man. 7.7. Jlinign B eHgocnepmi HaCiHWH Ko-
ninigis y opraHiami Bepb6ntogis € ropom KOCOBOI Nanbmu CnoyaTky pigki (kokocose
MOJIOKO), @ MOTIM CTaloTb TBEPANMU

3BaHOl MeTaboJIiuHOI BOAM, AKa YTBOPIOETLCSA B IIPOIECi IX OKMCHEHH.
IIix wac okmcuenHsa 100 r gimigis yreBoproersbcss 107 r Bogu. Came ToMy
BepOaogu (Man. 7.6), AKi JKUBYTH y MOYCTEJNAX, 3aIlacaloTh y CBOEMY
opraxiswmi Jjgimigm.

PoCIMHM TaKO0K YacTO HAKOIIMUYIOTh JIIIifu. [X 6araTto B HaCiHHI TaKMX
POCJNH, AK COHAIIHUK, TipUMUIlA, palc, Kakao, KOKoc ToImro (Mmaux. 7.7).
BoHu € mOKUBHUMHN PEUYOBHMHAMM, SIKi 3a0e3MeuyioTh apHUMA PO3BUTOK
3apOJKa POCJIUH.

Jlimigm — me Besmka rpyna TigpoGOOHWX OpPTaHIYHUX
PEUYOBUH, [0 SAKOI HaJIEKATh TPUIJIINEPUAN, BOCKHU, CTe-
poigm Ta iHII cmosyKu. BoHU € Ba)KJIMBUMU KOMIIOHEH-
TaMu O0OMiHY peuoBUH (BiTaMiH A) i OCHOBOIO KJIITHHHUX
mMeMmOpaHn (Tpuriaimepunu). HaasBuuaiiHO BaKJIMBOIO € PEryJIsTOPHA
(byHKI[ig, AKY BUKOHYIOTH TOPMOHM CTEPOIAU (T€CTOCTEPOH, ECTPOTEH).

Mepebipme choi 3HaHHs

1. Ha aki rpynu mozinamorbed ginigm? 2. Axi pyHKIII BUKOHYIOTH
Jimigm B opramismax pociauu? 3. Ha KOHKpeTHHX IPUKJIaLaX IOACHITH
3HAUYEeHHA JimiaiB ajad TBapuH. 4. IKi BiacTuBoCTi JinifgiB cupusaau Tomy,
IIT0 BOHU CTAJI OCHOBOIO KJITHHHUX MeMOpaH? 5. ¥V BepOJiofiB pesepBHi
JimiaM HaKOUNUUYYIOThCA y ropbax, a y KUTiB BOHM HAKONUUYIOTHCA IMif
MIKipOI0 II0 BCHOMY TiJy. 3 SKMMU BJIACTUBOCTAMU JIIIIiAiB IIe MOKe OyTHu
moB’a3aH0? 6*. Y KoMax JKHPOBE Tijo, AKe MicTuThb OaraTo JimimiB, Bu-
KOHY€E, V¥ TOMY YHCJi, ¥ (DYHKIIiI0O BUAiJIEHHdA, BigKJagaoun B co0i mIpo-
IVKTU oOMiny. Uy 1moB’s3aHa MOKJIMBICTP BUKOHAHHSA TaKol (QpyHKII i3
BJIACTUBOCTAMM JIiITigiB?
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TEMA 1

Hyxieinosi kucaoru. ATD

3 Kypcy 6ionoeil pociuH i meapuH npuzadatime, de
8 IXHix KJaimuHax 36epicaembca cnadkosea iHgopmauyia?
Aki peyosuHU 8iONogiOabMsb 3a 36epiedHHA | 8i0MeopeHHs
cnaokoeoi iHgopmayii? Yu 00Hakosi yi pe4os8uHuU 8 POCIUH
i meapuH?

HyK/\e'l'HoBi Kucaomu ma Hykaeomugu

MosieKyau HYKJEIHOBUX KHCJIOT € BeJIUKUMU OPTaHiYHUMU MOJIEKY-
JaMu — OiomoJsiiMmepamMu, MOHOMepaMHU AKUX € HykJeoTunu. Ko:xHUN HY-
KJIEOTHU]I CKJIATAETHCA 3 TPHOX KOMIIOHEHTIB — HiTPOreHOBMiCHOI OCHOBH,
MoHocaxapunay (pubosu abo me3oKcupub03u) i 3aauInKy oprodocdarHoi
Kucyiotu (Maj. 8.1). ¥ HyKJIeIHOBUX KUCJOTaX TPAILIAIOTHCA T’ ATh PiBHUX
HiTPOT€HOBMiCHMX OCHOB (MaJi. 8.2). 3ajieKHO BiJ TOTO, KA HiTPOTEHO-
BMiCHA OCHOBa BXOJUTH IO CKJALY HYKJICOTHUAY, PO3Pi3HAIOTH II’ATh BUIIB
HYKJIEOTHUAiB: TUMiguJIoBuUi (OCHOBAa — TUMIiH), IUTUALIOBUN (OCHOBA —
IIUTO3UH), YPUAUJIOBUH (OCHOBA — ypalui), aJeHijoBuii (ocHOBa — aje-
HiH), ryaHiJioBuii (OCHOBa — TyaHiH).

VY kaiTUHaX JKUBUX OPTaHi3ZMiB OKPEMi HYKJIEOTUAU K OKPEeMi pedOBU-
HY TaKOX aKTHBHO BUKOPUCTOBYIOTHCSA B PiBHUX IIpoIlecax OOMiHY PEUOBUH.

Ilig yac yTBOpeHHS MOJIEKYJ HYKJIEIHOBOI KMCJIOTH MijK B3aJIUIITKOM
oprodochaTHOI KUCJIOTH OJHOTO HYKJEOTHIY I MOHOCAXapUAOM iHIIIOTO
YTBOPIOETHCA MIiITHUI KOBaJIEHTHUI B3B’A30K. ToMy HYKJEIHOBI KUCJIOTH,

3anuok NH. I He L
OpT(:S:;i?ATHOT ‘C ’ HiTporeHoeMmicHa HI“I/ \ﬁH ' \ﬂ’/ \]‘\IH
Heo XN ocHoBa _C_ CH HCCg
OH | | 0" NH N0
O=}|)—O—CH2 o HC\N/C%O Ypauun TumiH
OH ‘C/ \(\; I‘\IHZ (H) IEHZ
P‘I\I?I ik Aoy iy Mo HOT N
cC—¢ He [ | é g CH H\(Ij |
‘OH 1‘{ N P U Ni o
MoHocaxapug AneHiH lyaHiH LnTo3suH
Man. 8.1. Po3ropHyTa CTpyKTypHa Man. 8.2. HiTporeHoBMiCHi OCHOBY HYKNeOoTUAIB

dopmyna monekynn Hykneotugy
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Hykaeinobi kucromu. ATP

III0 YTBOPIOIOTHLCA TAKUM YUMHOM, MAIOTh BUTJISAJ JIAH- JaHuoXKM

I[foTa, B IKOMY HYKJIEOTUAY PO3TAIIIOBAHI MOCIiZOBHO
OIVH 3a OOHUM. IX KiJIbKicTh B OOHINM MOJIEKYJi Oio-
mojiMepa MOXKe JOCATaTU KiJIbKOX MIiJIBHOHIB.

DHK i PHK

Y KuBUX opraHismMax iCHye JaBa THUIIN HYKJIei-
HOBUX Kucaor — PHK (pubomykJjieiHOBa KucaoTa)
i IHK (mesokcupubonyKaeiHOBA KucaoTa). Bouu Bij-
pisHAIOTHCA MiK c000I0 3a CKJIAAOM i 0COOJIUBOCTAMU
OymoBMU.

Ho craany mykrJgeorunie [THK Bxoauts MoHO-
caxapuj aesoKcupubos3a i YOTHMPU HiTPOTeHOBMIicHI
OCHOBU — ajieHiH, TMMiH, IIUTO3WH i ryaHin. A cami
mosiekysau JITHK 3asBuuaii ckjaagaloThCsa 3 JBOX JIAaH-
IMIOKKiB HYKJEOTUAIB, AKi 3’emHani Mixk coboio0 BOI-
HeBuUMH 3B’sa3kamu (MaJ. 8.3).

Hykneotnp

BopgHesi
3B'A3KM

V mykieoruzax PHK samicts gesoxcupmGosm  Man. 8.3. Cxema nsonanuo-

. . . rosoi monekynu OHK
MicTHUTBCA MOHOcaxapuj pubosa, a 3aMicTh TUMiHY —

ypanuia. Monerkyna PHK sasBuuaii ckiagaeTbes 3 On-
HOTO JIAHI[IO}KKa HYKJIEOTUAIB, Pi3HI ()parMeHTH AKOTO yTBOPIOIOTH MiK
co0010 BOLHEBl 3B’A3KU.

Mix ryanizoM i IMTO3MHOM YTBOPIOIOTHCS TPHU TaKi 3B A3KM, a MiiK
ageHiHoM i TumiHoM abo aJeHiHOM i ypamuioM — ABAa.

HyKAeTHoBi Kucaomu sik Hocii cnhagkoboi indopmauii

T'onoBHOIO PyHKIIi€I0 HYKJIEIHOBUX KHCJIOT € poboTa 3i cmagKoBOIO
inopmarmieio. Boru ii 30epirarmTh i BiATBOPI0OIOTL. 30eperKeHHI0 1 Bif-
TBOpeHHIO iH(popmMmarii cupusae o6ymosa [JHEK.

Monerkyna ITHK ckiaamaeTbcsa 3 OBOX JAHIIOTIB HYKJEOTHIIB, AKi
3’€THYIOThCS 3a IIPUHITUIIOM KOMILIEMEeHTAPHOCTI (IomoBHeHHA). HaBmpoTu
KOYKHOTO HYKJIEOTHUIY OJHOTO JIAHI[IOTa PO3MIIIyeThCA TOM HYKJICOTU, TKUH

oMy BimmoBimae. HaBmpoTu ajeHisioBOro — THUMIiIMIOBUIL, a HABIPOTHU
MUTHAII0BOro — ryamimoBuii (man. 8.4). Tomy B Mo-

aeryaax JJTHK KinbpKicTh ameHiIoOBUX HYKJEOTHUIIB 3a-

BXKJY JOPiBHIOE KiJIBKOCTI TUMIAMJIOBUX HYKJIEOTU/IB, @
a KiJbKicTh ryaHiIOBUX — KIJBKOCTI IIUTHUIIJIOBUX.

PHEK Tte:x Moxke 306epiratm cmagkoBy iHdopma- @ E

miro. Ajie BoHa poOUTH Iie He Tak HaxaiiiHo, Ak [THEK,

TOMY TaKHU# CHoci0 30epiraHHs BUKOPUCTOBYE TLIBKU  Man. 8.4. KomnnemeHTap-

yacTUHAa Bipycis. HiCTb HyKneoTnais
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TEMA 1

ATP ma iv POAb Y XKummegisiAbHoCmi KAImMUH

Y KUTTEAisAIBHOCTI KJIITHHN aKTUBHY y4yacTh 0epyTh He TijibKku PHE
i IHK, ane i1 okpemi HyKJeoTuau. OcobJIUBO BAKJIUBUMU JIJIA sKUTTETI-
SAJIBHOCTI KJIITHH € CIOJYKYW HYKJEOTHUIB i3 3asuirkamMu oprodocdarHoi
Kumcjiotu. Takux BaJuIIKIB 10 HYKJIEOTHUAY MOKe IIPUETHYBATHCSI Bif
OJHOTO JI0 TPhOoX. BiAmoBifHO 1 HA3MBAIOTh IX 3a KiJIbKIiCTIO IMUX 3aJIMUIII-
kiB. Hampukimnan: AT® — agenosuuTproprodochar (aJeHOBUHTPUOPTO-
docharna xkucsora), 'T® — ryanazuarpuoprodocdar, AP — ageno-
suapioprodochar, AMP — agerHosuumMoHOOpTOdOChAT. YCi HyKI€OTU AN,
AKI BXOZATH M0 CKJIAAY HYKJEIHOBUX KHCJIOT, € MOHOoopTodocharamu.
Tpu- i giopTodocharu TakoxK BimirpaioTh BasKJUBY POJb y OioximMiuHUX
mporecax KJITWUH.

Haii6insmm momupeHuM y KJAiTUHaX KUBUX opraHiamiB € AT®. Biu
Oepe yuacTh y IIpollecax POCTY, PYXy # PO3MHOMKEHHS KJiTuH. Beamka
KinbKicTh Mosexkys AT® yTBOpPIOETHCA B mpoIlecax KJIITMHHOTO JUXAHHSA
Ta QorocuHTedy. Il MoyeKkyJsa Bifirpae poJsib yHiBepcaJabHOTO MAKepesa
eHeprii s OGioxiMiuHMX peakIliii.

ﬂepemﬁopeHHﬂ eHepzii ma peakyii cuHmesy B dionoziuHux
cucmemax

Busnauna poar AT® B o0OMiHi peuoBMH IOJArae B TOMY, II[0 BOHA
3abe3meuye eHepriero mepeBakHy OiJbIIicTh mpoliecis, ki BigOyBaOThCA
B KJiTHMHAX. ¥ MIepIIy 4epry, Iie IIPOIleCu CUHTe3y OPraHiuHUX PEeYOBUH.
Bonu 3piticHIOIOTHCA 3a AOMMOMOTOI0 (DEPMEHTIB.

Iia Toro mo6 ¢epMeHTH MOIJIM IIPOBecTH OioximMiuHy peakiiiio, im
y OinpmrocTti Bumagkis moTpiOHa eHepris.

Monexkymu AT® nixm uyac B3aemoxii 3 pepMeHTaMU pPO3IMaLAIOTHCA
Ha IBi moserkysu — oprodocdarroi Kucaotu i AID. IIpu npromy Bumi-
JSETHCA €HEepTris:

AT® + HO — AP + H,PO, + 50 ll)/mMonb

ITio eHepriio I BUKOPHCTOBYIOTH (PePMEHTU [Js POOOTH. A UYOMY
came AT®? Tomy 110 3B’sI30K 3aJUINKIB opTodochaTHOI KUCIOTH B Iii
MOJIEKYJIi € He 3BUYAWHUM, a MaKpoepriunmMm (0araTuM Ha eHepriio)
(mam. 8.5). Ilyia yTBOpeHHS IBOTO 3B’A3KY MOTPiOHO GaraTo eHeprii, ase
mig yac #oro pyHHYBaHHS €HEPTid BUAIIAETHCA y BEJUKIN KiJIbKOCTI.

Koau mosiekyiu ByriaeBofiB, OinKiB, JimifiB y KJIiTHHaAX POS3IIEILIIO-
IOThCHA, TO BiOyBaeTheA BuAieHHs eHeprii. [{io eHeprito KiiTuHa 3amacae.
s mporo Mo HyKJeOTHUAIB MOoHOOpTOdOocharTiB (Hanpukaan, AM®P) npu-
€IHYETbCS OAWMH abo nBa 3aauInKu oprodocdaTHOl KHCIOTH W yTBOPIO-
€ThCA MOJIeKyJia au- abo TpuoprodocdariB (Bigmosiguno, AP adto ATD).



Hykaeinobi kucromu. ATP
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Man. 8.5. MakpoepriyHi 38'A3ku B monekyni ATO

YrBopeHi 3B’A3KU € MakpoeprivaumMu. Takum unHom, AJI®P micTuTh oxmH
Makpoepriunuii 38’30k, a AT® — ngsa. Ilig yac cuHTE3y HOBHX opra-
HiYHUX CIIOJIYK MaKpOepTriuHi 3B’dA3KU PYHHYIOThCS If 3a0e3meuyioTh Bif-
HOBiIHI IIpoIlecu eHepriero.

<€ Bci KniTvHHI dopmun XKNTTA Ha HaLil nnaHeTi MatoTb Yy ¢BoiX KnitnHax i PHK, i AHK.

nel A OT Bipycam npuTamaHHWU TiNbKN OAWH TUM HYKNEIHOBOI KUCNOTW. Y iXHiX Bipi-
OHax nig 6inkosol 060noHKo MicTUTbcA abo PHK, a6o AHK. Jluwe konu Bipyc
noTpanaEe B KNiTUHY-xa3AiHa, BiH 3a3Bnyan nounHae cmHTesysatn i JHK, i PHK.

HyxieinoBi KuciaoTu € OiomosriMmepamu, y sKMBHUX Opra-
HismMax BoHm Mmicrarsca y Buraaxi JHK i PHE. Ixmimu
moHOMepamu € HykJgeotuau. IITHK sasBuuait mae dopmy
MOABiMiHOI cIripasri, KA CKJIAJaeThbCsA 3 OBOX JIAHITIOTIB.
PHK uacrimie 3a Bce Mae BUIVIAL oauHaApHOro Jiaxiora. OCHOBHOIO
(GyHKI[i€}0 HYKJeTHOBUX KHCJIOT € 30epeKeHHSA Ta BiITBOPEHHS TeHe-
TuHOl iH(popmarii. Hykaeoruau Takox 06epyTh ydacTb y OaraTbox
OioximiuHMX Mmpolecax y KJaiTuHi, a AT® Bimirpae poJb yHiBepcab-
HOIO JKepesa eHepril aasd O0ioxXiMiuHMX peakIrii.

Mepebipme choi 3nanhs

1. Yum OHK Bigpisaserbca Big PHK? 2. Hagimio skmBuM opranis-
MaM moTpiOHiI HyKJgeiHOBi Kucaotu? 3. AKi QyHKI] BUKOHYE B KIiTHHAX
AT®? 4. [TobynyiiTe apyruii gaHmo:xok [[HK 3a mpuHIUIIOM KOMILIe-
MEHTAPHOCTI, AKINO mnepinuii JauoxoK € TakuM: ATTTTATAIITIIIITA-
TAATIITTTAA. 5% OTHEK me 3marHi OyTm kKaranisaTopamMu Oioximiuamx
peaxiiii. A or gesaki PHK (ix HasmBatoTh pubo3uMaMu) KaTaaidaTopaMu
OyTH MOXKYTb. 3 SKHMHU OCOOJMBOCTAMU OYAZOBU IIUX MOJEKYJ Ile MOYKe
oyTu moB’sizaHo? 6%. Homy MakpoepriuHi 3B’sI8KM € TAKMMU 3PYUHUMU
IJisd BUKOPUCTAHHA B OioxXiMiuHMX mpoliecax KJIITHHU?
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V3azaabHioroui 3aBgaHHﬂ

go memu <XimiuHud CKkaag KAaimuHu

ma OionoziuHi MONCKYAUD

YV 3a60annax 1-9 obepimv 00HY npaunvHy 6i0nosids.
@ 3o6paxkena Ha Maja. 1 CTPyKTypa BUKOHYE TarKy (pyHKIIito:
a) sbepirae i BiATBOpIOE CHAAKOBY iH(opMAIliio
0) TpPaHCHOPTYE PEUYOBUHU
B) CTBOPIOE 3amac IIOKWBHUX PEYOBUH
r) KaTajidye peakrilii

@ 3 TMX caMHX MOHOMEPiB, III0 i PeYOBMHA HAa MaJ. 1, CKIAJA€THCA:
a) KoJiareH 0) KpoxMaJb B) PHK T) eCTpPOTeH

@ PeuoBuna Ha mMaa. 1 MoOke HAKOMUYYBATHUCH:
a) Ha 30BHINTHIN MeMOpaHi MiTOXOHIPil
0) V KIiTUHHII cTiHIi ApiKmKiB
B) Y KJITMHAX TEYiHKU JIOIUHNI
I) y XJIOpoILIacTax KYKYpYHA3u

@ 3o0pakeHa HA MaJ. 2 CTPYKTypa € CKJIAJT0BOIO:

a) KJITMHHOI CTiHKU POCJIUH

0) OinkiB

B) PHK

T) BHYTPiIIHBOTO IIapy KJITHUHHOI MeMOpaHU’

@ Mudporo 3 Ha Maa. 2 MO3HAYEHO:
a) KapOOHIJIBbHY TpPyITy B) KapOOKCUJBbHY T'PYITy
0) TiApPOKCUJIBbHY TPYIY T) paguKas

@ AmiHorpyny Ha mMaJja. 2 mo3HaueHO IUQPOIO:




@ CrpykTrypa Ha Maj. 2 € MOHOMEPOM:

a) HYKJIETHOBOI KMCJIOTH B) Jimigy

0) Oinka

r) moJricaxapumy

Monocaxapua Ha Mal. 3 MO3HAYEHO IH(POIO:

a) 1 B) 3 r) 4
@ Crpykrypa Ha Maj. 3 € MOHOMEPOM:

a) HYKJIEIHOBOI KHCJIOTHU B) Oinka

0) mimigy r) moJricaxapumy

Hanumrites Ha3BU Ipyn OPraHiYHUX PEUYOBHMH, 0 AKMX HAJIEKATH
MOJIEKYJIH, 300paskeHi Ha MaJIIOHKaX:

a) 6) B)
HN

@ PosrasiHpTe CTPYKTYpPHY (opMyIy -

MOJIEKYJIH, 300paskeHol Ha MaJIOH- o o o l7 \ )

Ky. IlosicHiTh, IKMM YHHOM OyIO0BA o,_IF[_O_LI_ _g_o <N 4

miel MOJIEKyJH T03BOJIA€ il edek- (I)_ (I)_ | o)

TUBHO BHUKOHYBAaTH CBOI (QYHKILii.

OH OH

@ HoOynyiite kommaemenTapuuii gaumior JHK:
ATTTAIOIIIOTATTATII.

@ YcTaHOBITH BiIIIOBiAHICTh MijK rpynmaMu OpraHivHUX PeYOBHH Ta
peYyoBHHAMM, SIKi JO HUX HAJEKATh.

I'pynu

1 6imKm

2 ByrJIeBOAU
3 aimigm

PeuoBunu

a) IIporecTepoH
0) remorJio6in
B) KpOoXMaJib
r) iHCYyJiH

x) dbpyrrosa
€) TeCTOCTepPOH

IlepesipTe cBoi 3HaHHA 3 TeMU « XiMiUHMEA CKJIag KJIITHHYA Ta 0io-
JIOTiYHI MOJIEKYJI».
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Mini-goBigrux

BigomocTi mpo opraHiuHi pe4yoOBUHH

Cmpmeypa opzaHquoT MOACKYAU Ha npumagi aAaHiHy

Pagukan .
\ Kap6oHoBui naHuor
H P
03ropHyTa
H,C- C COOH CTPYKTypHa
iHNiA dopmyna
AmiHorpyna MopginHnn NH

3B'A30K
OpnHapHWiA
3B'A30K CkopoueHa
/ \ NH,~CH(CH,)-COOH  crpykrypha
Kap6okcunbHa rpyna dopmyna
O60B'A3KOBa CKMafoBa

Mopenb monekynu
MonekynapHa

C,HNO, Sommma

. Atom Kap6oHy ) Atom OkcureHy
) Atom ligporeHy J Atom Hitporeny

¢OPMU OPZCIHI'"IHUX MO/\@KYA

NininiHa KinbueBa

» @ 9o o
24 ée” 7\'?

@
@ - @ w
X i"uf...

rpynu O/DZCJHquUX CHO/\YK

. . . HykneiHoBi
binkn Byrnesoan JNinign KNCnoTI
OchHobHi yHKuioHanbHi zpynu
FigpokcunbHa Kap6oHinbHa Kap6okcunbHa AmiHorpyna

< F 7L
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Tunu 3B’ A3KiB Yy MOJIEKYJIi O0iJIKa

KoBanernmri 3B 'a3ku

BvHMKaOTb Mi>K aTOMamMn efleMeHTIB Y MOMNEeKy/i PeYOBMHU 3@ PaxyHOK CMifibHUX €NeKTPOHHMX nap.
Y monekynax 6inkis HasBHi nenTuaHUIA | gncynbdigHUA 3B'A3KK. 3abe3neuytoTb MiLHi XiMiuHi 3B'A3KM.

e EnektpoHun
ligporeny

® EneKTpoHn
Kap6oHy

CninbHa enekTpoHHa napa

(M) (o)

MpocTnin MoagitHun

QEED

MoTpiHnn

MenTugHuin 3B’A30K

ROHH

~C-C-N-C-

R/ H

MenTnagHWiA 3B'A30K

MenTnaHi 3B'A3KN BUHMKAOTb
MiX KapOOKCUNbHO rPyrnoto
opHiei amiHokucnotn (-COOH)
i amiHorpynoto (-NH.) iHwor
aMiHOKMCNOTH.

HekoParernmni 3B'a3ku

AncynbdigHnin 38’A30K

Lincrein
|S |S — OucynbdigHnia
S S  3B'A30K

OuncynbdigHnin 38'A30K MoXe
BVHMKATV Mi>K PISHUMW JinAH-
KamMu OfIHOro ” TOro camoro
noninenTUAHOro naHuora, Toai
BiH YyTPMMY€E Len naHytor y 3i-
FHYTOMY CTaHi. AKWO Ancynb-
diAHMIN 3B'A30K BMHUKAE MiX
OBOMa noJinentuaamn, To BiH
06’eiHy€ X B OQHY MOJEKyny.

Y monekynax 6inKiB HasBHi BOOHEBI, MOHHI 3B'A3KM Ta rifpodobHi B3aemogii. 3abe3neuyioTb cnabki

XiMiUHi 3B'A3KM.
BopgHeBuin 3B'930K

BogHeBun
3B'A30K

'-(eN\

BuHunkae mixx atomamm Tigpo-
reHy, WO MaloTb YaCTKOBO MoO-
3UTUBHUIA 3apAad, OfHiel QyHK-
LiOHanbHOI rpynn Ta aToOMOM
(Okcureny, HitporeHy), wo mae
YaCTKOBO HeraTMBHUN 3apAaf
i HenogdinbHy eneKkTPOoHHY napy,
iHWOI PyHKLiOHanbHOI rpynu.

MoHHui 3B'A30K
Ni3nH

[nyTamiHoBa Kucnota

BuHMKae miX NMoO3nTUBHO 1 He-
raTVBHO 3apAmXeHUMU OQYHK-
uioHanbHUMK rpynamu (go-
[AATKOBVMU  KapOOKCMbHMM
N amiHorpynammu), Wo MiCTATb-
CA B paguKkanax nisuHy, apri-
HiHy, ricTanHy, acnapariHoBoi
Ta ryTamiHOBOI KNCNOT.

FippodobHa B3aemopin

®OeHinanaHix

13onenuyuH

BuHukae B monekyni 6inka mix
pagukanamu rigpopobHux ami-
HOKMCJIOT.
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CrpykTypa KIITUHHN

I{uTosiorisas — HayKa IIpo KJIITUHU.
MeTonu nociaigskeHHs KJIITUH

Konu eu susuyanu 6ion02ito poc/iuH i medpuH, eu
03HaUoMuauca 3 Memoodmu, AKi 84YEHi BUKOPUCMOBYIOMb
019 8UBYEHHSA Uux opeadiamis. [lpuzadatime yi memoou.
3’acyldme, 4u € 8iOMiHHOCMi 8 Memodax 8UBYEHHA POC/IUH
i meapuH. Hazeime Hayku, AKi us4yarome poC/UHU i mea-
pUuH. 3 Kypcy ximii 8 knacy npueadatme, wo make i3omonu.

Bigxpumrnﬂ ma nepuwi gocAigXeHHs KAimuH

Kaituny BigkpuB Pobepr I'yk — aurumilicbkuit Qisuk, axuii mpa-
mioBaB B OkchopacbromMy yHiBepcuTeri. BiH ymocKOHAJIMB KOHCTPYK-
I[if0 MiKpocKoIia ¥ AOCJiAuB 3 HOro AOIIOMOTOIO0 pisHi 00’€KTH, 30KpemMa
KOPY KOpPKoOBOTo ayba. Posrisgaioum KOPOK 3 JOIIOMOTOI0 MiKpocKoma,
I'yx mobaumB xoMipKu (1e OyJaum KJIITHMHHI CTiHKM), AKi Haragaau Homy
MOHACTHUPCHKi KeJii, i Ha3BaB iX aHTJIiWCBKUM cJOBOM cell («Kamepa»,
«KJiTKa», «KJiTuHa»). CBOi mocii-
I)KeHHs BiH ommcas y crarTti 1665 p.
ITisuime I'yk cmocrepiraB i ommcas
KJIITUHM TAKUX POCJUH, IK Oy3uHA,
Kpimm, MOpKBa TOIIIO.

Hacrynmauii eran ¢dopmyBaHHSA
IMUTOJIOTiI AK HayKMW OB’ A3aHUN
3 roJsutauaieM AHTOHI BaH JleBeH-
rykom (maJu. 9.1), AKuii mpaIioBaB
"Hanpukinni XVII — Ha mouaTky
XVIII ct. Bin BiZKpUB OOJHOKJJIITHHHI

PoGepr lNyk AHTOHI BaH JleBeHryk : o
opraHismMm (mepmumM mob0auywB Ha-
(1635-1703) (1632-1723) P . (zep
IPOCTIIINX), €PUTPOIUTHU, CIIEPMATO-
Man. 9.1. MNepui JOCNIAHNKNA KNITWH 30iau Ta iHIII KJIiTHHU.
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Uumonozis — HayKka hpo  KAimuHu. /"\emogu gocAigXKeHHs KAIMUH

Kaimunna meopisi ma Bunuk-
HeHHsi yumoanoeii

ITporarom XVIII cr. cyrreBUX
3pYIIIeHb y HAYIIi MO0 AOCIiMKeHHA
KJiTUH He BimOyBajocs uepes3 HemO-
CKOHAaJIy KOHCTPYKI[iI0 MiKPOCKOMiB.
A or y XIX cT. i mpuiagu 3HaAYHO
MOJIepHi3yBaaW i O TOTO K BUHA-
WA MeTOOMKN 3a0apBJIEHHS KJIi-
TuH. Ile cOpUUYMHMIO MOABY IIijol Martriac LUnenpex Teopop LWBaHH
HU3KHU BiIKPUTTIB. (1804-1881) (1810-1882)

1827 pory Kapus Bep Binkpus sii-  Man. 9.2. ABTOpPY KNiITUHHOI Teopii
nekJiTuHy ccabiiB. 1831 poky Pobept
BpoyH onucas Aapa poCIUHHUX KIITUH. ¥ Tou camuii nepiog Marriac Illeii-
IeH IOBiB, IIIO BCi POCIAMHU CKJIALAIOTLCA 3 KiaituH. I HapernTti, 1839 pory
Teomop IlIBanu (Maj. 9.2), HOPiBHIOIOUM KJITUHU POCJWH i TBAPHUH i cuu-
patourchk Ha BucHOBKU Illieilimena, copMyJIIOBaB KJITHHHY Teopilo.

OCHOBHUMH ITIOJIO}KEHHAMH ITiei KJIiTuHHOI Teopii Oyam Taki:

— VYci opraHiaMu CKJIAmaiOTbCA 3 KJIITUH ab0 PisHMMU cliocobamu
YTBOPEHi 3 HUX.

— Kuaituaa € HaliMeHIIOI ONUHUIEIO0 KMBOI0O, a IiJIMWil opraHism
€ CYKYIIHIiCTIO KJIiTHH.

— PicT i po3BUTOK pocauH i TBAPUH OB’ A3aHi 3 YTBOPEHHSIM KJIiTHUH.

1859 pory Pymonnd Bipxos mosiB, 1110 KJIITMHM BUHUKAIOTH JIUIIE
3 KJiTuH-TionepenHuKiB. lle Bce 3yMOBMJIO BUHUKHEHHSA HANPUKIiHIIL
XIX cT. oKpeMol HayKMW OpPO KJIITUHU — IIMTOJIOTII.

Y XX croaiTTi po3BUTOK 1uToJOrili TpuBas. IllpoMy cnpusdasga mosaBa
HOBUX METOMIB JOCJIIMKEeHb — CIIOUATKY eJIeKTPOHHOI MiKpOocKoIIii, a 1mo-
TiM IeHTPUPYTIyBaHHA W MeTOAiB MOJIEKYJIApPHOI 6ioJorii.

/"\emogu gOCAig)K@HHﬂ KAimuH

Metoau mocaigsKeHHA KJIITUH € TUMH CAMUMM, M0 ¥ AJdA iHIIuX 0io-
JoriyHUX cucTeM. Uepes HEBEJIMKI PO3MIpPU caMUX KJIITHH Bipi3HAIOTHCA
TiIbKU AeAKi ocobymBocTi X 3acTocyBamHA.

OcHOBHI MeTOAM Cy4YacHOI IIMTOJIOTIi:

— MIiKPOCKOIIif;

— 3abapBJ/IeHHS KJIITHH;

— MIiKpPOTOMYBaHHSI:

— IeHTpUu(yryBaHHH;

— MeTOJ MiueHUX aTOMiB.
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TEMA 2

EnekTpoHHUN Mikpockon

Man. 9.3. Mikpockonu

MikpoTtom

LleHTpndyra
Man. 9.4. MNpunagn ana QOCNiAKeHHA KNiTUH

42

MeTton mMikpockormii mojssrae B ToMy,
0 KJiTWHU ab0 iXHi KOMIIOHEHTH pPO3-
raAgaoTh y 30iJabIIeHOMY BHUIJIALL 3a
JTOTIOMOTOI0 CHeliaJbHUX MPUJaALiB —
MikpockomiB. IcHye aBa OCHOBHI TuIHU
MiKpOCKOIIii — omTWuyHa W eJIeKTPOHHA
(man. 9.3). B onmuuniit mixpockonii pnsa
POSTIALAHHA CTPYKTYP KJIITUHU BUKOPUC-
TOBYIOTH IIPOMEHi CBiTJIa, a B eJleKMpPOH-
Hill — TYYKU eJeKTPOHIB.

IcHye KisbKa BUAIB ONTUUYHUX MiKPO-
ckoIiB ((pas3oBO-KOHTpPACTHUI, JIIOMiHec-
IeHTHUH TOIO) i ABa BUAU €JeKTPOHHUX
MiKpocKomiB (IIpocBiuyBasbHUN i CKaHY-
BaJILHUI).

Ilix uac BuKOpHUCTaHHA MeTOAY 3a-
OapBJIEHHSA KJITUHU OOpPOOJISIOTH TEeBHU-
MU peuoBmHaMu — OapBHuKamu. IIi pe-
YOBUHU pPearyoTh TiJbKH 3 AeAKUMU
CTPYKTYpaMHu KJITHH i 3a0apBJIOIOTH iX.
Bigrak mi crpykTypu Habararo Jierie 6a-
YUTU A BUBYATHU.

MeTtonq MiKPpOTOMYBaHHS IIOJATAE
B TOMY, IIIO Uepe3 KJITUHU POOJATH dyKe
TOHEHBKi 3pi3W I MOTIiM BWBUYAIOTH IX 3a
ITOIIOMOTOI0 MiKpOCKOIIA.

Ilix vac umeHTpudyryBaHHA KJIIiTHHUI
CIIOUATKY PYHUHYIOTH, a IOTiM IIOMiIIamTh
y mpobipku 3i cmemiaJbHUM PO3YMHOM
i kpyrare Ha nearpudyrax (mana. 9.4).
Ilixg miero BigImeHTPOBOI CcCUJIM KOMIIOHEHTU
KJITUHU KOHIIEHTPYIOThCA B PiBHUX Mic-
nax npobipku. Ilicasa mporo ix MolkHA
BUBYATU OKPEMO OIHE Bijfi OZHOTO.

MeTton miueHMX aToOMiB Ilepeabavac
BBeJleHHA B JKUBI KJIITMHU pafioaKTUBHUX
isoromis meBHUX aTomiB. IlepemimieHHA
X aTOMiB y KJIITHMHI MOKHAa CIIOCTepi-
raTu 3a JOIIOMOIOI0 CIeIliaJIbHUX IpUJIa-
niB. TakuM YMHOM BiJCTEKYIOTH Iepedir
OioximMiUHMX peakITiii.



Uumonozis — HayKka hpo  KAimuHu. /"\emogu gocAigXKeHHs KAIMUH

MeTtoau HoCHaigKeHHI KJIITHH

MeTop
AocnigXeHb

Mpunagu Ta 3acobwm, AKi
BUKOPUCTOBYIOTb

Pesynb'ra'm BUKOPUCTaHHA meToAy

OnTunyHa
MiKpockonif

BiHokynap, ¢a3oBo-KoH-
TPACTHUI, NIOMIHECLIEHTHUI
MiKpOCKOMu ToLo

MeTop po3Bonsae gocnigKysat Gpopmy i pos-
MipY KNITUH, HaMGINbLWi KNITUHHI CTPYKTYpW,
opraHenu pyxy, Kamncynu Ta C/IM30Bi Lwapw

EnexkTtpoHHa
MiKpockonia

TpaHCMICIHWIA eneKTPOoH-
HWUA MIKPOCKONM, CKaHyBaJsib-
HUIN eNeKTPOHHNI MiKpO-
cKon

MeTopn nossonae focnigKysatn ynbTpacTpyK-
TYpYy KNiTUH i BCi IXHIi opraHenu, noBepxHesi
CTPYKTYPU KIITUH | MIXKKITITUHHI KOHTaKTU

3abapsneH- | bapBHUKK Ta ¢iKkcytoui MeTopn po3Bonse gudepeHuiHo 3abapenioBa-

HA KNITUH peyYoBUHN TU OKpeMi CTPYKTypu abo KniTvHy B uino-
My O151 OflepP>KaHHA AKICHOro 300pakeHHs
nig yac MiKpoCKOmMitoBaHHA

MikpoTtomy- | MikpoTomu MeTton [03BONAE BUTOTOBUTU YNbTPATOHKI

BaHHA npenapaTty ana ix JOCNigXeHHA 3 JOMOMO-
roto BCiX Pi3HOBUAIB CBITNIOBOrO Ta TPaHCMi-
CIIHOrO eneKTPOHHOro MiKPOCKOmMiB

LieHTpndy- LieHTpndyrn MeTton [o3BoONAE PO3[INUTA BMICT KAITUH

ryBaHHA Ha ¢paKuii 3a popmoto Ta po3mipom okpe-
MUX KOMMOHEHTIB AJ1A MOAasbLOro OKPeMoro
OOCNIIKEHHA KOXKHOI 3 dpaKLuin

MeTtop mive- | PagioaktusHi i3otonu, npu- | Meton O0O3BONAE BIACTEXUTU LUMAX PEYOBUH

HUX aToMmiB | naau AnA pagioasTorpadii ycepefuHi KniTuHW, MexaHisMu obmiHy peyo-

BVH, Jocnigntn yHKUii okpemux opraHen

Knituau xkmBux opramismiB Oysio Bigkpuro B XVII cr.
¥ XIX cr. Marriac Ilnetinern i Teomop IIIBanu chopmy-
JIOBAJU KJIITUHHY TeOpito. BUBUEeHHAM KJITHMH 3aiiMaeThCA
OKpeMa Hayka — nuroJioria. OCHOBHUMM MeETOZaMU BU-
BUEHHS KJITHUH € MiKPOCKOIIiA (ONTUYHA 11 eJIeKTPOHHA), 3a0apBJIeHHA
KJIITWH, MiKPOTOMYBaHHS, IeHTPU(YTYBAHHSA Ta METOJI MiYeHUX aTOMiB.

Mepebipme choi 3HaHHs

1. Konu 6yso BigkpuTo Kiaituuau? XTo 3podbus me Bigxpurta? 2. ki
MEeTOIM BUKOPHCTOBYIOTH IJA MOCHiM:KeHHs Kjaitmu? 3. fAKi icropmuni
eTanu JOCIiIMKeHHA KIiTHH BU MoxkeTe BugiauTu? 4. [lopiBuaiiTe onTuuHy
M eJeKTPOHHY MiKpockoiito. IlosdcHiITh, AKi mepeBaru ¥ HeOOJIiKM BOHU
MaloTh. 5% fKITO BaM mOBeAeThCA BUBUATHU dAApa KJIITUH y PidHUX opra-

Hi3MiB, AKi MeTomum BuU OymeTe BUKOPUCTOBYBATH?
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JlinigHnin wap Memb6paHHi 6inkun

TEMA 2

CTpyKTypa KJIITHUHU.
Kaituaai memOpannu

Mosmopimb Mamepian nonepedHb0i memu U NOACHIM®b,
AKI 0p2aHivyHi peqyo8UHU CMAHOB/IAMb OCHOBY 6i0/I02iYHUX
membpaH. [puzadatime, Aki eracmugocmi npumamasHi i-
nidam. Akux ninioig y KnimuHHUX mem6paHax Halbinewe?

Kaimunri MemépaHu

KaitTunai MmeMOpaHu — Iie CTPYKTYPHU, AKi OTOUYIOTH KJIITUHY # (op-
MYIOTh ycepenuHi Hei pan opraHesa. Ile Taxk 3Bami meMOpaHHi oprane-
JaM — sAapo, MiToxoHApil, Bakyosai Tomo. MemOpaHu yTBOpPeHi ABOMAa
HmIapaMu JiigiB, y AKX PO3TallloBaHi MoJieKyau 0inkiB. Binkw & dimigu
MeMOpaH YacTO MOYKYTh NPUENHYBaTU MO cebe MOJIEKYJIU BYTJIEBOHIB,
YTBOPIOIOUM TJIiKompoTeiau i rurikomimigm (maa. 10.1). YHacaizok pigmao-
momioHocTi JgimifiB, [0 yTBOPIOIOTH MeMOpaHy, 3aHYpeHi B JgimigHwmit
Imap IpoTeiHu € MJOCUTHh PYXJUBUMU. TOMy MOJAENb, IKA OMUCYE OYITOBY
MeMOpaHu, Ha3UBAIOTh PiOUHHO-MO3AIYHOIO.

PyHkuii memdpar

Haitpaskmusimumu QyHKIigMu Oiogoriunmx memOpaH € 6ap’epHa,
penenTtopHa I TpaHcuopTHa. MemOpanu € 6ap’epaMu 3 BUOIPKOBOIO IIPO-
HUKHICTIO, SKi peryJiroioTh OOMiH PEUYOBUH MiXK KJIITHHOIO If HABKOJUIITHIM
CepemoBUINEM, a TaKOK MiK OKpPeMHMHN KOMIIOHEHTaMU BCEpPemMHi KJIi-
TuHu. Bap’epHi QyHKIiI MeMOpaH BUKOHYIOTH, y IIE€PIIIYy 4Yepry, Jimign.
CaMe BOHH yTBOPIOIOTH OCHOBY Oiosioriunoi memOpaHmM.

PenenTopHy (DyHKIIil0 BUKOHYE Ha-
MeMOpaHHUI KOMILIeKC. I B mepimy uep-
Iy, IIe TJIIKOIIpoTeinu, AKi yTBOPIOIOTH
CTPYKTYPH, IO PO3TAIIIOBaHi Ha ITOBEPX-
Hi MmeMOpaHH.

MemOpauu BifirpaioTh BaKJIUBY
poJib B OOMiHI pPeUYOBUH MiK KJITHHOIO
Ta HABKOJUIIIHIM cepemoBuileM i 3abes-
meuyrTh MiKKJIiTUHHI B3aemonii. Came
BOHU TePeNaioTh CUTHAJIU i3 30BHIIITHBO-

Byrnesogn,
o o6’eaHaHi 3 Ginkamun

Man. 10.1. bygoBa KniTMHHOI MembpaHu TO CcepemoBUINA BCEPENUNHY KJIITHH.

44



Cmpykmypa kaimunu. Kaimunni memdpanu

MemOpaHy BUKOHYIOTh TaKOK CTPYKTYPHY, 3aXWCHY #H (epmeHTa-
TuBHY (yHKIiI. BoHM HamawTh KJIiTHHaAM IIeBHOI (popMM, 3aXUIIAIOTh
iX BifJ IOMIKOJKEHb i 00’€IHYIOTh OKPEMi KJIITMHM TKAHUH B OLHE ITiJje.
depMeHTH, AKi PO3TAIIOBYIOTHCS Ha MOBEPXHI MeMOpaH, 3a0e3mMeuyioTh
BUKOHaHHA (epMeHTaTuBHOI (yHKIII. Hanpukiaan, mig vyac TpaBieHHS
B KHIIEUHUKY JIIOOUHMN.

TPGHCHOPM PeHOBUH ‘-4@/963 /V\eMBPCIHU

TparcmoprHa QPyHKIIiA MeMOpaH € HAA3BUYANHO BAKJINBOIO IJIT JKUT-
TemigapHOCTL Kiituau. Haiibinbine sHaueHHs Ajd 11 3miJiCHEeHHS MaloTh
O0inmku. BoHM MOMKYyTH yTBOpIOBATH B MeMOpaHi HacKpisui xkaHamm abo
TPAHCIOPTYBATH OeAKi PEUOBMHU y 3B’A3aHOMY BUIJISAAi, YTBOPIOOUYH
3 HUMU THUMYAacCOBi CIIOJIYKH.

TpaHcHOPTYBaHHSA PEUYOBUH Uepe3 MeMOpaHy Mo:ke BimOyBaTucsa abo
0e3 BUTpAT eHepril KiaiTuHamu (IIaCUBHUI TPaHCIOPT), ab0 3 BUTpaTaMu
(axTuUBHUI TpaHCIOPT). IlacuBHUI TPaHCIOPT 3AiHICHIOETHCA i3 30HU 3 BU-
COKOI0 KOHIIEHTPAIli€l0 PeUOBMHU B 30HY 3 ii HMBBKOIO KOHIIEHTPAIi€0.
A aKTUBHUU TPAaHCHOPT, HABINAKU, — i3 30HU 3 HU3BKOIO KOHI[EHTPAITi€I0
B 30HY 3 BHMCOKOIO KOHIIEHTpAIli€Io.

Yepes MmeMOpaHy TPAHCIOPTYIOTHCS AK BeJIHKi, TaK i Maji MoJeKkyn
peuoBuH. IlepeminieHHA MaJauX MOJIEKYJ Bi0yBaeThCA 3a JOIOMOIOIO
mpoctoi audysii, momermienoi audysii, aKTUBHOTO TPAHCIOPTY, a BEJIU-
KUX — B3aBIAKU €KTO- Ta eHJOIUTO3Y.

MacuBrud mpaHcnopm

HInaxom mpoctoi audysii 3AiliCHIOEThCA TiTBKY MACUBHUN TPAHCIIOPT
peuoBUH (KHCEHb, BYTJIEKUCJUN Trasd). A HiAXoM IMoJjerineHoi amdysii
MOXKe 3IiMICHIOBATHUCA AK IIACUBHUU, TaK i akTuBHUY Tpaucuopt. Ilojsermie-
Ha qudysig MoxKe 3[iliCHIOBATHCA Uepes cHellialbHi KaHal, po3TalIoBaHi

(o) .

. 2( Binok-nepeHocHuK AKBanopuH
30BHilLHE : r? o AR -“ S -?e sHO @
cepeposue o ° o e8¢ [nioko3a
KNTUHW ¢

Mem6paHa

BryTpiwHe oY
cepenoBuWe o g8 o
KIITUHN

[MpocTa MonerweHa andysia lNonerweHa gudysia 3a gono- MepeHnic Bogn
anodysin yepes KaHan MOroto 6ifnKiB-nepeHoOCHUKIB yepe3 MeMbpaHy

Man. 10.2. TpaHCMOPT PeYoBMH Yepe3s meMbpaHy
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TEMA 2

BCepeJUHI BeJIMKUX MOJEKYJ 6ilKa. 11 MOKYTh 3ifiCHIOBATH TAKOMX CIIe-
miajabHi OiMKM-IepeHOCHUKU. TaK TPaHCIOPTYIOTHCA MaJli OpraHiuyHi Mo-
Jerynau (TJII0KO03a, MedAKl aMiHOKWCJIOTU TOIIO).

Haaspuuaiino BaKJIUBUM OJIS KJIITHH € TPAHCIOPT MOJIEKYJ BOIU
yepes MeM6paHU. JIoro 0COGIMBICTIO € Te, IO IIEPEHOCUTU dUepe3 MeM-
OpaHy Tpeba TIIBKYW MOJIEKYJIU BOAU, MIEPEITKOAMKAIOUN ITIePEeHECEHHIO PO3-
YMHEeHUX y Hill peuoBuH. el mporiec 3aificHIOOTE crieliaabHi MeMOpaHHi
6inku axeanopunu (man. 10.2).

Armubrud mpaHchopm

AKTUBHUI TPAHCIOPT Ueped KJIITHHHY MeMOpaHy 3iCHIOETHCA 3 J[0-
IIOMOT'OI0 CIIeI[iaJbHIX OLIKOBHX KOMILIEKCIB abo y opMi eKx30- uu eH-
moruToldy. Taxk ImepeMinIyloThbcsd HOHU Ta BeJWKI MOJEKYJIU, OJId AKUX
MeMOpaHa € HeIPOHMKHOIO.

Mem6panHU#l TpaHCIOPT [0 KJIITUMHU Ha3WBAETHCA EHIAOIMTO30M.
Memb6pauHuU#t TpaHCIOPT i3 KIiTHU — ek3omuTo3oM (mas. 10.3). Tpanc-
TIOPT TBEPAUX YACTUHOK — IIe ()azoyumos, a TPaHCHOPT PiJKUX PEeYOBUH
i Kpamenb — niHOUUMO3.

IIpukaamomM aKTHBHOIO TPAHCIOPTY PEUYOBWH Uepe3 MeMOpaHy KJIi-
TUHU € poboTa Hampiil-kanriegozo Hacocy. KiiTuHi a1 HOpMaJIbHOTO
GyHKIIIOHYBaHHA HeOOXiTHO IMiATPUMYBATH IIeBHE CIIiBBiAHOIIIEHHS HOHIB
Na' i K' y 1i nuromnasMmi Ta mO3aKJiITHHHOMY CepPeLOBMIIIi.

Ilepenecenns tioniB Na* i K* smificHioeTbesa 0iTkoM, SKUIT PO3TAIIOBa-
HUU y KJIiTuHHINT MmemOpani. [{eit 6imok mepekauye tionu Na' 3 KiiTuanT,
tionu K* — y wuaituny. IlepeHeceHHsA IuX HOHIB BimOyBaeThbCcs i3 30HU
3 HU3BKOI KOHIIEHTpAaIli€l0 MOHIB y 30HY 3 BHCOKOIO IX KOHIEHTPAIlieio
(#ioniB K* OGisbiie B KJiTwHi, a iioniB Na' — mosa kiaitTunomw). na
3IiJICHeHHS IILOTO IIPOIECY BUKOPHUCTOBYETHCSI eHepria moJserkya ATO.

3a ogmH IUKJ PoboTHM Hacoc BuKauye 3 KJiaitmaum 3Na' Ta 3akauye
2K* (man. 10.4). Tomy Ha 30BHiIIHbOMY 00IIi MeMOpPaHU HAKOIUUYETHCS

30BHILUHBOKNITUHHWIA NPOCTIp

Lintonna3sma
EksouuTtos Enpountos

Man. 10.3. Cxema eK30- Ta eHAOUUTO3Y



Cmpykmypa kaimunu. Kaimunni memdpanu

+ o
Na* ‘Na* Eweprin
BIKOPVICTOBYETbCA

Man. 10.4. Cxema pobOTK HaTpii-KanieBOro Hacocy

HAJIJIUIIOK TO3UTMBHUX HOHIB. Ile cTBOpIOE PiSHUINIO ITOTEHITIAJIIB MiMK
30BHIIIHIM 1 BHyTpimHiM O6okamMu MemOpaHu. 1[f0 pisHUIIO AK AKeEpeso
eHeprii BUKOPUCTOBYIOTH GaraTo iHIMMX 0iJTKOBUX KOMILJIEKCIB AJIA mepe-
HOCY PiBHUX PEYOBMH Uepe3 MeMOpamHy.

KraitTuaai MemMOpaHM — Ile CTPYKTYPH, SKi OTOUYIOTH
KJIITUHY 1 (GopMyIOTH ycepeauwHi Hel pAjx opraHea. o
IXHBOTO CKJIAAy BXOAATH JIimmigwm, Oinxu i ByraeBogm. JIi-
iAW yTBOPIOIOTH HMOABIWHUY IIap. ¥ KOXKHOMY i3 IIapiB
rigpodinbHi yacTHHU JiDifHUX MOJEKYJ OpieHTOBaHI HAa30BHi, a Tifg-
podobHI — BcepemuHy. BiTKOBiI KOMIIIeKCH y CKJIami MeMOpaHu MO-
JKYTh IIPOHMUBYBATH il HACKPi3h. BOHM MOXKYThH PO3MIIITyBaTHCA TaKOMK
i B Meskax OJHOTrO Iapy JimifgiB abo HaBiTH 30BHiI Big MemOpaH™U.
CkJjas 30BHIIIHBOTO i BHYTPIIIHBOTO IIapiB JIiIigiB MoKe BigpisHs-
Tucss. OCHOBHUMHU (PYHKIIiIMU MeMOpaH € Oap’epHa, TPaHCIOPTHA
¥ perenTopHa.

Mepebipme choi 3nanhs

1. Illo Take memOpana? fAxi o6’ekTu BoHa oTouye? 2. Ky OymoBy
Mae KaiTuHHa MemOpana? 3. Ki pedoBUHU BXOAATDH O CKJIALy MeMOpaH?
4. ki pyHKIil BUKOHYIOTh KJIiTHHHI MemOpaHu? 5. Homy mesaki peuoBu-
HM He MOKYTh IIPOHMKATU Uepe3 MeMOpaHy ILJISXOM HPOCTOl mu@ysii?
6*. fIki BmacTuBocTi ocdoimigiB 3yMoBUIN TE, 10 BOHU CTAJIU OCHOBOIO
KIiTuHHEHUX MeMOpaH? 7% YoMy [d PiBHUX PEUOBUH KJIITUHU BUKOPUC-
TOBYIOTHh Pi3HI MexaHisaMmu iX TpaHCHOPTy uepes meMOpamy?
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TEMA 2

IHuTonaasma, MUTOCKEJIET
Ta HeMeMOpaHHi opraHen

Mosmopime mamepianu Kypcy 6ionoeii 6 knacy. 3 AKu-
MU opeaHenamu KaimuH eu modi nosHatiomunuca? pu-
2adatlime, Aki ocobnusocmi 6y008uU KAiMUH NpUMAMAHHI
npokapiomam (Ha npuknadi 6akmepil) ma eykapiomam (Ha
Npukaodi pocsiuH). fKi opeaHenu € 0OHAKOBUMU Y NPOKapi-
omis ma eykapiomig?

Uumonaasma ma opzaresu

IMuronmasma sBJs€E co00I0 OCHOBHUU BMicT KiitTuH. o ii ckaanmy
BXOJAATH ITMTO30JIb, ITUTOCKEJET, OPraHeJ W i BKJIIOUEHH.

Ifumosoav € HaMiBPiIKOIO cyOCTaHIIi€IO, ITIMBHICTD AKOI MOYKe 3Mi-
HIOBATHUCS B JOCUTH IIMMPOKUX MeKax. Bin sabesmeuye B3aeMO3B’S30K
ycix KOMHOOHeHTiB KJiaiTuHu. KpiM Toro, y HboMy Bif0yBaioThCs BAXKJINBIi
bioximiuHi peakririi.

OpraHemaMu Ha3WBAIOTHh CTPYKTYPU Y CKJAAAI KJIITHUH JKUBUX opra-
Hi3MiB, aKi MaiOTh XapaKTepHy OyIOBY I BUKOHYIOTh MHeBHI (QYHKIII.
BinpiricTs i3 HUX icHye B KJIiTHHAX IIOCTifTHO, a JesIKi OopraHeSid MOXKYTh
Ha MEeBHUH Uac 3HWKATH, a MOTiM 3HOBY yTBopioBaTucs. OpraHeau mofi-
JAI0TH Ha ABi BequKi rpynm — mMeMOpaHHI 1 HememOpanHui (mas. 11.1).
Mem6paHHi opramesin BioKpeMJIeHi BiJl iHIMIMX YaCTUH KJIITHHU ILIasMa-
TUYHUMHU MeMOpaHaMM, AKi 1X BKPUBAIOTh.

[Kni'rmmi oprauenm]

v N

Mem6paHHi opraHenu Hemem6paHHi opraHenm
JlsomembpaHHi: OO0HOMeMbpPaHHi: Lntockenet
Appo EnponnasmaTtnyHa citka KnitTnHHWA ueHTp
MitoxoHppii Komnnekc Fonbaxi Prnbocommn
Mnactnan Bakyoni [DKryTVKM 1 BiNKn
Jlizsocommn

MikpoTinbua (nepokcrcomm)

Man. 11.1. KniTuHHi opraHenn



‘J,UH’IOHACI.BMCI, yumockenem mda HeM@M&PCJHHI' OPECIH@AU

HememéPaHHi opzaHeu

HememOpanui oprafenn He MalTh YV CBOIl CTPYKTYPi MIasMaTUUHUX

MeMOpaH. IxHA (popMa Ta GymoBa NysKe PisHOMAHITHI.

HememOpaHHi opranesu

Pnéocomun
Ha monekyni PHK

a B MITOXOHAPIAX, nnactu-
Jax i ymTonnasmi npoka-
PIOTUYHUX KNITUH — pu-
60COMM MPOKaPiOTUUYHOTFO
Tuny. Ui Tvnm prnéocom
BiPI3HAIOTLCA 33 AeAKUMMU
PHK i 6inkamu, ski BXo-
OATb A0 IXHbOrO cKnagy

Opra- .
Hena Oco6nuBocTi 6yaoBun QyHKULiT
MiKpOHUTKM Lle cuctema MikpoHUTOK MiKpOHUTKM 11 MiKpO-
= i MiKpoTpy60UOK, yTBO- TPY6OUKN YyTBOPIOIOTb
- peHux cneuianbHUMK KapKac KNniTuHM 1 3a-
g 6inKamn. 3HayHa 4YacTuHa 6e3neuytoTb NiATPY-
% LMTOCKesNeTa yTBOpeHa MaHHsA i dopmu. 3a
o MiKpoTpyboukamu 3 6inka | JOMOMOro LuTo-
= TYOYniHy 1 MIKPOHWTKaMUN | CKeneTa 34iCHIOETbCSA
3 6inka akTuHy TPaHCNOPT PevyoBUH
) i NepemilleHHA opraHen
MikpoTpy6oukn ycepeauHi KnitnHm
a Mikpotpyboukn  CKnagaeTbCa 3 KOMMnekcy | KAiTMHHUIA LeHTp
e 6inKoBKX Cy6OANHULb. Biflirpae BaXnmBy posib
4 Morke MicTUTK LeHTpioni. y MOAINi KNITMH TBapWH
= LleHTpioni matoTb Ta AeAKUX POCVH
z bopmy NopoKHLOro
= uuniHgpa 3aBAoOBXKKM
S 0,3-0,5 MKm
LeHTpiona i giametpom 0,15 MKM
Benuka cy60aMHMLA Malon: cknagHy dopmy CI/IHT.e3yIOTb 6inkn
i cknagawTbca 3 ABOX 3 amiHoKncnoT
YacTuH (cyb6oamnHuLp) —
BenmKoi Ta manoi. Li
Ccy6OaNHNLI MOXYTb PO3-
/ nagjaTvica i o6'egHyBaTUCA
3HoBy. [lo cknapy cy6oau-
Mana cy6oamnHmuA HULb BXOAATb MONEKYNU
§ PHK i 6inkiB. ¥ uutonnas-
S Mi eyKapioTUUYHUX KNiTUH
8 po3TaloBaHi pubocomu
& eyKapioTUUHOrO TUMY,
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TEMA 2

3akiHyeHHa mabauui

Opra-

Hena Ocob6nunBocTi 6yaoBu QyHKULT

HasABHi B KniTnHax npo- 3abe3neuytoTb pyx npo-
KapioTUYHMX OpraHi3miB. KapiOTUYHUX KIITUH
BoHu siBnsiloTb cobolo
NPOCTY HUTKY, YTBOPEHY

3 Monekyn 6inka. BoHa
3aKpinneHa Ha MoBepXHi
KNiTUHW cneuianbHUM
CcKnagHUM GinKoBUM KOMI-
neKkcom, AKMIN 3abesneuye
MonekynapHuin moTop il obepTaHHsA

Hutka pKrytuka

KniTuHHa
MembpaHa

BakTepianbHi gXryTnkm

MapHi HasABHI B KniTnHax eyka- 3abe3neuyoTb pyx
TPy6OUKM PIOTUYHUX OpraHi3miB. eyKapioTUUYHMX KIITUH
i ABNATL CO60I0 NOPOXK-
HUCTI TPYOOUKM, B3[OBXK
Mnasma- B.HyTpiLIJHbO.I. nosepx-
TYHa Hi AKMX PO3TallOBaHO
Mem6paHa AEBATb Nap MiKpoTpy-
£ 60yokK. | we ABi Mikpo-

: . / TpyboOuKM € B cepefHin

. YaCTVHi. 330BHi BKpWUTI
MoBepxHA KNITUHK
LyTOoNNasmMaTM4yHo Memo-

paHoto

BiIKN

LKryTnkn n
eyKapioTUYHUX KIITUH

BHymPiuJHbOKAiMUHHi pyxu

Mix pisHMMM yacTHHaAMU KJITHMHU 3aBKIN iCHye oOMiH pedoBMHA-
MU, AKi TaM YTBOPIOIOTHCA, I OpraHesn KJITWH JOCUTH YACTO TMOTPiOHO
mepeMilyBaTy B iHIN yacTUHU KJaiTuHu. Hampukiaasm, 1100 XJIOpOILIacTU
Kpaillle ocBiTioBasvca mpoMeHAMU coHIg. Ile 3abesnmeuyioTh nBa Mexa-
HiBMU BHYTPIiITHBOKJITUHHUX pyXiB. Ilepiuii 3gilicHIOETBCS 3a PaXyHOK
3MiH MIiJIBHOCTI ITUTO30JI0 I TepeTiKaHHa OiJBIT pifKOi PEeUOBUHU B IIO-
TpiOHe wMmicie. [Ipyruit BimOyBaeThbcA IMJIAXOM IIEPETATYBAaHHS OpraHes
abo myxupliB 3 HOTPIOHMMM PEUOBHMHAMU B3IOBXK MiKPOTPYOOUOK cIie-
miaapHUMU OiTKaMM.

Bidku i goKkaymuKu. 3adesneyeHHs PYXYy KAimuH

JLKTYTUKY B BiliKM eyKapioTMUHUX KJIITUH MaloTh HabaraTo CKJaji-
Himmy OyZoOBY, HisK MKIyTHKM OaKTepiii. Pyx Bifiok Ta I)KryTuUKiB 3a-
0esreuyyeThCsa 3a PaXyHOK B3a€MOJil iX BHYTPIiIIHIX CcTPYKTyp. Bifiku Ta
[UKTYTUKY MOYKYTh MaTu pisHU# xapaxkrtep pyxy (man. 11.2). Tpaekropia
PYXy IHX CTPYKTYP y PisHHX opraHismiB Moike OyTu, HAIpPUKJAL, Ma-



(J,UI’YIOH/\CIBMCI, yumockenem mda HeMGM&PCJHHI' OPZCIHGAU

ATHUKONOAiI0HO0I0, KPIOKOIOAIOHOIO,
JifiKonoai6bHOI0 a00 XBUJIEIIOAi0HOIO.
IIig vac pyxy ixHA JOBMKMHA HE 3Mi-
HIOETBCSA, a caM PyX 3abe3meuyeTbes
3a PaXyHOK iXHBOTO BUTUHY (II0i0HO
Io outTta Gatora).

< EykapiotnuHi pubocommn mictath Yo-

mal ™pu Tnn PHK i 6nn3bko cTa 6inkis.

MpokapiotnyHi — Tpu TUnNu PHK

i KinbKicTb 6inKiB, MeHLWy, H>K B ey-  Man. 11.2. Pyx BillOK i gXKryTukis
KapioTUyHux prbocom.

IKryTmk Binka

JKryTvKy abo BiKKM € opraHenamu, AKi TPannanTbca y GinbLWOCTi eyKapioTUYHNX
KNiTUH. Ane iCHyIoTb eyKapioTu, AnA AKUX Taki opraHenn He € BNacTUBUMMN. Tak,
YyepBOHi BOLOPOCTI, AKi € OfHIEI0 3 HaNBINbLWMX | HaNZABHILWKX rPyn BOAOPOCTEN,
He MaloTb AXKIyTUKIB abo BINOK Ha MOAHIM 3i CTajili CBOro XXWUTTEBOFO LMKIY.

KinbKicTb OXryTUKIB Yy pi3HUX BUAiIB GaKTepin Moxe 6yt pisHoto. Tak, xonepHui
BIOPIOH Ma€ Nne OAUH IXKryTUK, @ Y KMLLKOBOI Nannykn BOHW poO3TalloBaHi no
BCill NOBEPXHi KNITUHN.

ITuTomnasMa CTAaHOBUTH OCHOBY BCix KiituH. Ii ckiamo-
BUMU € IITUTO30JIb, OpPTaHeJU i KJIITUHHI BKJIOUeHHA. [{u-
TO30JIb — Ile HaliBpiJKa peuoBUHAa, AKA 3alIOBHIOE KJIi-
TUHY ¥ MOKe 3MiHIOBATH CBOIO B’SA3KiCTh. ¥ ITMTO30Ji
posTalioBaHi MmeMOpaHHI I HemMeMOpaHHI opraHeau. HemMeMOpamHUMU
opraHejaMHu € ITMTOCKeJEeT, pudoCcOMM, BiliKM Ta IKIyTUKU. BoHU 3a-
0e3IeuyoTh CHHTEe3 01JIKa, PyX CTPYKTYP VCEPEAnHi KJIITUHM, a TaKOXK
caMuX KJIITHH.

ﬂe/oe/ﬁi/ome cPoi 3HaHHs

1. fAKi KOMIIOHEHTH BXOAATH OO cKJaxy muroimiasmu? 2. Illo Take
opramenu? 3. ki icHyoTh HeMeMOpaHHi opraHeJu i YUM BOHU BiapisHsA-
I0ThCA Big MemOpaHHux opranesa? 4. dKi opraHenau 3a0e3meuyOTh CUHTE3
0inkiB? 5. Hasimo kaiTuaam morpibeH mutockesaer? 6. Aka opramesna Bimgi-
Tpae BaXKJWUBY POJIb y TOAiNI TBapmHHUX KJaitun? /. I[lopiBHANTE mKTY-
TUKU IIPOKAPIOTMYHUX Ta eyKapioTuuHux KiitmH. 8. IlodgcHiTh, axumMu
cnocobaMM MOMKYTH 3IiMCHIOBATHCA BHYTPIMIHBbOKJIITMHHI pyxu. 9% Ha-
BiIo KJaiTuHAM mOTPiOHI mKryTuku it Bitiku? IloscHITHP HA KOHKDPETHUX
PUKJIATAX.
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TEMA 2

Z MemOpanHi oprasein

PocnuHu 30amHi ymeoposamu opeaHidHi peyosuHu
3 Heop2dHiuyHuUXx 3as0AKU npouecy pomocuHmesy. Y akux
op2dHenax pocaUHHUX KAimuH 8i0bygaemobcsa yel npoyec?
3 AKUMU pi3HOBUOAMU YUX Op2dHesl 8U 03HAUOMUJ/IUCA Nid
4yac sug4YeHHs 6iosoeii pociuH?

PisHomarimHicmp MemépaHHux opaaHeA

SK BU BKe 3Hae€Te, OpraHe iy KJIITHH IIOIJISIOTHL HA OBi BeJIUHKi rpy-
nu — MeMOpaHHi I HememOpanui. MemOpaHHi opraHenu BigoKpemJeHi
Bij IHIIMX YacTUH KJITMHU MeMOpaHOi0, AKa ixX BKpuBae. Ila memOpaHa
3a3BUUYaAll MOXKe OyTH OAMHAPHOIO abo IMOABiiHOMI0. 3a I[i€l0 03HAKOIO Op-
raHeJid TMOAIJSAIOTh Ha OJHOMeMOpaHHI I HBOMeMOpaHHi.

JIBoMeMOpaHHMMUY OpraHeJaMU € AApa, MITOXOHAPiI Ta miaacTumu.
o ogHOMEeMOpaHHUX OpraHes HaJIesKaTh eHA0oIIasMaTUuHa CiTKa, amapar
(kommmexc) Tosbmoki, BaKyoJti, JlisocoMu i MiKpOTiabIa (IepOKCUCOMMT).

VYeci mi opramenu HasgBHI TiJIBKM B KJiTHHaX eykapiotiB. IIpokapio-
TUYHiI OpraHisMm MeMOpaHHUX OpraHes He MaiOTh.

HasBricTh MeMOpaHHUX OpraHe I JO3BOJIAE MIOIIINTHA BHYTPIIIHIiN Ipo-
CTip KJIiTMHHU Ha oKpeMi o0’eMu — komnapmmenmu. BecepequHi KoKHOTO
3 IIMX KOMIIADTMEHTIB KJIiITWMHA MOJKEe CTBOPIOBATHU II€BHI yMOBU (MEHIITY
abo Oinmpiry pH, sHmykeHy a00 IigBUINEHY KOHIIEHTPAI[il0 IIEBHUX HOHIB
TOII0). 3aBAAKU [ILOMY B Pi3HUX OpraHejiaXx MOKYTh BigOyBaTuUCs peakiiii,
AKi 6 3aBasKaau OgHA ONHIN y BUHAAKy IX mepebiry B ogHOMY 00’e€Mi.

MembOpaHu opraHes TakKOX MOKYTh YTBOPIOBATU CKJIAMYACTi CTPYK-
Typu. e 36iymbm1ye IXHIO MJIONTY ¥ LO3BOJSAE PO3MIIITyBATH BEJIUKY KiJIb-
KicThb (pepMEHTHHX CHCTEM y II€BHOMY IOPAIKY, IO IMOJIETHIye mepeodir
bioxiMiuHMX mpoIlecis.

DBomem5paHHi opzaHeAu

JBomemOpanHi opranenn (Aapa, MiTOXOHApPIT Ta maacTuan) MarTh ABi
MeMOpaHM — 30BHIITHIO i BHyTpimiHi0. BHyTpiniaa memOpaHa MosKe YTBO-
poBatu ckJyganku. I1i opramenau micTaTh y cBoeMy cKJjani moserynau [THEK.

Hogi miToxoHApii Ta myacTuay yTBOPIOIOTHCA TIMBKH IIJIAXOM IIOILTY
cTapux MiTOXOHApi# a6o maactum. apo it yci omHOMeMOpaHHI opranenn
KJIiTHHA MOKe (opMyBaTH y CBOIll IIMTOILJIa3Mi CaMOCTiiHO.



Memdpanni opzaresu

JIBomMeMOpaHHi opraHeaun

Opra- A
Hena Oco6nuBocTi 6ynoBu QOyHKUiT
AnepHa Anepue ®opma agpa yvacTiwe 3a Bce chepuy- | Bignosigae 3a
MeM6paHa Ha abo eninconopi6Ha, ane Tpanns- 36epexeHHs, Bif-
I0TbCA | Agpa HenpaBusibHOI Gopmu. TBOPEHHA 1 pea-
flnepHa obonoHKa B GaraTbox MicuAx | Ji3auilo crnafkoBoil
npoHm3aHa nopamu. Benvka Kinbkictb | iHbopmauii. Kepye
TaKMX Mop y mMeMOpaHi AO3BOMSE Ner- | BCiMa npouecamm
) Ko 3Ai|7|cmos.aw| 06MiH iHpopMmaLieto |® KJ.'IiTVIHi. Alpepue
E: MiX AAPOM | LuTONMasmolo. YcepeauHi | € micuem yTBOpeH-
AApa po3TalloBaHi Kapionnasma, Xpo- | HsA prnbocom
MaTuH i Aagepue. Kapionnasma € Hanis-
NPO30PUM BHYTPILLHIM CepeaoBULLEM,
y AKoMy BifbyBatoTbcA BCi GioximiuHi
peakuii. Mig yac noginy KnitTmH 3 xpo-
MaTUHY GOPMYIOTbCA MaNMYKONOmLiOHi
CTPYKTYPU — XPOMOCOMMU
30BHilLHA KpucTu BHYTpilWHA MeMbpaHa MITOXOHAPIN Bupobnsiotb eHep-
Mem6paHa YTBOPIOE BUPOCTN — KPUCTU. rilo B pesynbrarti
o Taka 6ynoBa MeMbpaHu [0O3BONSE npouecis 6ionoriu-
. PO3MICTUTK Ha Hiin 6araTo GinKoBKX HOrO OKMCHEHHA
S KOMMANeKCiB, AKi 30iCHIOTb NpoLecu
] BHYTpiluHA MeMOPaHa  GioforiuHOro OKMCHEHHS. 30BHILLHA
§ 7 F>sulps MembpaHa rnageHbka. BﬂyTpiume
= cepenoByLLie MITOXOHAPIA Ha3UBaETb-
cA MaTpukcom. MicTtatb prnbocomm
NPOKapioTUYHOro TUMy. Y MaTPUKCI
MICTATbCA KinbLeBi MONEKYIN MiTo-
xoHgpianbHoi OHK
30BHiWHS ) BHyTpiI'JJHﬂ MeM6p;.3He'a MOXe yTBOpiO- 30iNCHIOTb Npo-
Mem6pana Tunakoinn BaTtu BiJoKpemseHi Bif HEl CTPYKTypu | uec GpoTocuHTesy.
y BUMAAZI CNAOLWEHNX MilleykiB — CuHTesyloTb paa
Tnakoigis. Taka 6ygoBa membpaHu HeooXigHVX anAa
[03BOJIAAE PO3MICTUTM GaraTto 6in- Lboro npouecy
KOBMX KOMIJIEKCIB, AKi 3[iNCHIONTb 6inkiB. MoxyTb
= npouecn GoToCUHTE3Y. 30BHILLHA 3abe3neuyBaTu 3a-
E BHyTpiluHA MembpaHa mem6paHa rnageHbKa. BHyTpilHe 6aaneH.Hﬂ opraHis
S cepefoBuLLe NacTug Ha3MBaETbCA POCAVH i Hakomnu-
C cTpomoto. MicTaTb pubocommn npoka-

pioTMyHOro TUny. Y CTPOMi MICTATbCA
Kinbuesi monekynu JHK.

3a 3abapBneHHAM PO3pPIi3HAITb 3eseHi
(xnoponnacTtu), »OBTO-NMOMapaHyeBi
abo 4epBOHi (xpomonnacTu) i 3He-
GapBneHi (nerkonnacTu)

yyBaTU pe3epBHi
peyoBUHN
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TEMA 2

OgHomemépaHHi opzaHeAu
o omHOMeMOpaHHUX OpraHes HajJeKaTh eHJOoIJa3MaTHUYHa CiTKa,
Komiiekc (amapart) I'oabmiki, Bakyosab i jJisocoma. Boum BKputri of-
Hier0o MeMOpaHOI, AKa BiJOKpeMJIIOE IXHill BMicT Bij KJIiTHHHOTO ce-

pemoBuima.
OgHOoMeMOpaHHI OopraHean
Opra- .
Hena Oco6nuBocti 6yaoBu OyHKUT
lpaHynapHa CKnagaeTbea i3 cucre- ArpaHynapHa eHpgonnasma-

EnHpgonnasmaTtryHa CiTka

My ApiOHKX Bakyonen

i KaHanbuiB, AKi 3'€qHaHi
MiX coboto. Po3pisHs-
l0Tb ABa OCHOBHi TVMNK
eHponasmMaTuyHol

CITKM — arpaHynapHy
(rnapeHbKy) i rpaHy-
nApHY (WopcTky). Ha
MembpaHax rpaHynsapHoi
eHAoMNa3MaTUYHOI CiTKK
po3TaluoBaHi pubocomu

TWUYHA CiTKa 3AINCHIOE CMHTE3
ninigis i AeAknx nonicaxapugis.
OcHoBHa OyHKLIA rpaHynApHOI
eHAaonNa3MaTUYHOI CiTKN —
cuHTe3 6inkiB. Kpim Toro, BoHa
6epe yyacTb y TpaHcnopTi 6inkis
y KNiTUHI

Komnnekc (anapat) fonbgxi

LikTiocoma

YTBOPEHUA CUCTEMOIO
niktiocom. [likTiocomun
MaloTb BUMMAL CTOBIM-
yukiB i3 5-20 nnac-
KNX MeMOBpaHHUX
MilleyKiB (LMcTepH), AKi
po3nogineHi B unTo-
nnasmi okpemo abo
3'€AHYIOTbCA B OfHY
CTPYKTYpY

BignoBigae 3a mogudikauito 6in-
KiB, ynakoByBaHHA CMHTE30BaHUX
NPOAYKTIB y rPaHynu, CUHTe3
LeAKkux nonicaxapugis, ¢op-
MyBaHHA KNiTUHHOI MeMbpaHu,
TPaHCMOPT PeYoBUH, CMHTE30Ba-
HUX Y KNiTWHI, 3a Tl Mexi

Bakyons

Memb6paHa

|2

BHyTpilWHbOKNI-

TUHHUN CiK

Mae Burnag nNOpPOXKHUH,
po3TalloBaHUX y Uu-
TOMNMa3Mi, 0OMeXeHNX
MeMbpaHoIo 11 3anoBHe-
HUX PigUHOK

3anexHo Bif cknagy piavHu,
AKa 11 3aMOBHIOE, BUKOHYE

pi3Hi GyHKUii. TpaBHi Bakyoni
retepotpodis BignosigaTb

3a TpaBneHHA iXi. Bakyoni aBTo-
TPodiB HaKOMUUYOTb MPOAYKTU
XKUTTeRianbHOCTI, 6epyTb yyacTb
y perynauii BOgHO-COJIbOBOrO
06MiHy, MiATPUMaHHI TypropHoro
TUCKY B KNITUHAX i HaKOMUYeHHi
pe3epBHNX PeYOBUH
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Memdpanni opzaresu

3akiHyeHHa mabauui

Opra-

Hena Oco6nusocTi 6ynoBu OyHKUiT

Mem6paHa Mae surnan nyxvpusa, BepyTb yyacTb y po6oTi TpaBHIX
AKUIN OTOYEHUIN oawn- BaKyonen. PynHyoTb KAiTUHHI
HapHO MemMbpaHoto. CTPYKTYPU NiCNA 3aKiHYeHHA Tep-
Mictutb Habip depmeH- | MiHy iXHbOro QyHKUiOHYBaHHSA
TiB. Anapat lonbgxi
CVIHTE3Yy€ MePBUHHI Ni-
3ocomu. licna ix 3auTTA
3 TPaBHMMMK BaKyonaMu
abo 3i cTpyKTypamm
KNiTUHY, AKi Tpeba 3pyit-
HyBaTW, yTBOPIOIOTbCA
BTOPVIHHI Jli30CcOoMM,

AKi N 30INCHIOTb
PYNHYBaHHA CTPYKTYp

Jlizocoma

él Xnoponnactv Aeaknx BOJOPOCTeN MaloTb He ABi, @ TPW 1 HaBiTb YOTUPK MeMb-
paHu!

MemOpaHHI oprameny KJIITHH IIOAiJISIOTHCA Ha OTHOMEM-
OpanHi 1 gBoMeMOpaHHi. [leir mogis 3AiMICHIOETHCA 3aJIEMK-
HO BiJ TOTO, CKiIbKM MeMOpaH oTouye opraHesy. [[Bomem-

- OpaHHMMU OpraHeJaMU € SApa, MiTOXOHAPIl Ta IJIacTUIN.
Ilo omHOMEeMOpaHHMX OpPraHesJ HaJeXKaTh €HIOIJIadMaTHYHA CiTKa,
koMmiuiekc (amapar) Iosbaski, Bakyosi I Jrisocomu.

Mepebipme choi 3HaHHs

1. ki opraneau HasuBamTbL MeMOpanHuMu? Ha aKi rpynu moaiadmoTb
meMmOpanHi opranmenu? 2. ki icHyoTh gBomMemOpanHi opranenu? 3. ki
icHyIoTh ogHOMeMOpaHHi opraumenu? 4. ki opranenu 3ifiCHIOIOTH IPOIEC
dotocunTesdy? 5. HaBimo kiaitTuaam morpibeH xommieke Ioapmki? 6. Kii-
TUHU CJAWHHUX 3aJI03 Y CCABIIiB MiCTATH A00pe PO3BUMHEHUHN KOMIIJIEKC
Tonpm:xki, a B KJIiTMHAX M’A30BOI TKAaHWHHN BiH po3BUHEHHUII HabaraTto
MeHIIe. 3 UMM Ile Mo:Ke OyTu moB’ss3aHo? 7% ¥V pisHUX KJaiTuHAX Tijna
JIOIWHY PO3BUTOK €HAOMJIA3MAaTUUYHOI CITKM MOXKe 3HAUHO BiApisHATHCSH.
I3 uum 1me moske OyTu moB’sizaHo? 8*. Homy B Jisocomax (pepMeHTH Bif-
pasy micasa iX yTBOpeHHS He € aKTUBHUMU?



Hykneoig

Man.

56

13.1. bynoBsa npoKapioTUYHOI KAITUHN

TEMA 2

l ; PizHOMAaHITHICTS KJIITHUH

Bugyarodu Kypc 6ioso2ii, 8u 8xe 03Hauomusucs 3 080-
Md OCHOBHUMU MUNAMU KJiMUH Xugux opeadiamis. odc-
Himeb, fKi 0cobausocmi NpuMAmMaHHi Yum munam KaimuH,
Ha npukaadi 0OHOKNIMUHHUX XUBUX Op2dHi3Mmie.

Tunu opzaizauii kaimuk

VYeci xuBi opramismMu, IKi MalTh KJIITUHHY OyIOBY, MOYKHA IIOIIATH
Ha TpoKapioTwyHi (mpokapioTn) Ta eykapioruuHi (eykapioru). [lo mpora-
pioTiB Hase:xaTh OaxkTepii, 10 eyKapioTiB — pPOCAWHU, TBAPUHU U rpudu.
Ixmi kaiTuaE MaroTh pisHy opramisarmiro. PospisHsiors, BigmosizHO, ABa
TUNY KJIITMHHOI opraHisaiii: MpOKapioTUYHUN Ta eyKapioOTUYHUA.

XapaKTepHOI0O 03HAKOI0, IO BiApidHAE KJIITMHU IPOKAPiOTHUYHOTO
TUIY BiJl eyKapioTUYHHX, € BifcyTHicTb y ixHiX KiaiTmHax saapa. Kpim
TOTO KJIITHHU IIPOKAPIOTIiB Ta eyKapioTiB BiApidHAIOTHCA HAABHICTIO YU
BificyTHicTIO B iXHili OyJ0oBi IIeBHMX opraHesi. A Iie, y CBOIO Uepry, BU-
3HAUYa€ OCOOJMBOCTI iX QPYHKITIOHYBaHHSA Ta PO3SMHOKEHHS.

ﬂPOKapiomuulHi KAIMUHU

IIpokapioTnuHi KJIITMHU CKJIAZAIOTHCA 3 IIOBEPXHEBOT'O amapaTa Ta
muromnasmu (Maa. 13.1). o ckjaagy HOBepPXHEBOTO amlapaTa 3a3BUYall
BXOOATH IJIa3MaTHUYHA MeMOpaHa i KJITMHHA CTiHKa, IO MiCTHUTL pe-
YOBUHY MypeiH. Ajle B AeAKWX NPOKAPIOTUYHWX OPraHi3dMiB KJIITHHHA

CTiHKa MOKe OyTu BifcyTHBOIO. K

Pubocomm LuTonnasma IOJaTKOBI eJIeMeHTH 10 II0BEPXHEBO-

ro amapaTa y IPOKapioTiB MOMKYTb
BXOOUTH OaKTepiajabHi IIKTIyTHUKH,

CJIM30Bi Kalcyjau Ta pPisHOMaHiTHI
BUPOCTU IIJIa3MaTUYHOI MeMOpaHu.

ITuronsmasma mpokapioTiB mpen-
cTaBjieHa HAIIIBPiAKMM IIMTO30JIEM,
y AKOMY pO3TaIoBaHi pmbocomu, Ta
HYKJIeoimoM (KiJbIleBOI0 MOJIEKYJIOIO
KnituHHa cTiHka ITHK). Mem6paHHi oprafean B I{UTO-
miIasMi BimcyTHi, ajie ImJIasMaTHUYHA



PizsHomaHimHicmb KAimuH

MeMOpaHa KJITHHN MOJK€ YTBOPIOBATH BIWHAHHSA, SIKi BUKOHYIOTH Pis-
HoMaHiTHI (yukiii. Hanpukaan, y KIiTHHAX IiaHOoOAKTepili meMOpaHa
YTBOPIOE TaKi BOMHAHHA, AK THUJaKoinu. BoHu BimirpaioTh IPOBigHY POJb
y mporiecax (oTocuHTe3y, AKi 3xiticHI0OE KiaiTmHa. [{luTockesmeT He TakmMil
po3BuUHEeHUH, K y eykapioris. CepenHiii po3mip KJIiTuH mpokapioris —
Bigx 0,1 mo 10 MKM.

nyapiomuqu KAIMUHU

Ha Bigminy Bixg mpokapioriB, eyKapioTUuHi opraHisMu MamOTh CKJIA-
HY CTPYKTypy KiaitmH (Man. 13.2). Ixmiii moBepxHeBuii amapar, Kpim
mrasMaTuyHoi MemOpaHu (ILTasMajieMu), MiCTUThL HaAMeMOpPaHHUN Ta
nigMeMOpauHHU KoMmiaeKcu. IlimMeMOpaHHUI KOMIIJIEKC (POPMYETHCS
eJeMeHTaMU IIUTOCKEeJIeTa.

Heski rpynu eykapioriB (pocaumHu, rpubn) MaOTh KJIITUHHI CTiHKH.
B eykapioTnuHnX OpraiisaMiB TaKoOMK € IIOBEPXHEBI CTPYKTYpPH, AKi 3a0esme-
YYIOTh PyX KJITUH — MKTYTUKU U BifiKU, 1110 MAOTh CKJIAAHY BHYTPIIITHIO
OyZoOBY ¥ He € Pe3yJbTaTOM PO3BUTKY MPOKAPIOTUUYHUX MKTYTHUKiB. Kpim
TOTO, AesdKi eyKapioTHUHi KJIITUHI MOXKYTD 34iliCHIOBATH aMe0OiIHUHI PyX.

Buyrpinraa ckaazoBa KJIITHHU eyKapioTiB MiCTHUTH CTPYKTYpPHU, Bim-
CyTHi y mpokapioTnuHux oprauisamis. Ile omHOMeMOpaHHi Ta ABOMeMOpaHHI
opranesnu. I[uTocKeseT B eyKApPiOTMYHUX KJITHH Ma€ OiJbIl CKJIATHY
OyIoBYy.

CrJagHa BHYTPIIIHS CTPYKTypa KJIITHMHM, HAsIBHICTH I[UTOCKeJIEeTa,
Aapa 1 MeMOpaHHUX OpraHeJs MO3BOJSAIOTH €yKapioOTUUYHUM KJITHHAM [[0-
cAratu HabaraTo Oinbmimx posmipis. Cepenmiit posmip KJIiTHH eykapio-
TiB — 0au3pk0 50 MmKM. Kpim Toro, Bonu HaOyJ/u 34aTHOCTI yTBOPIOBATH
CTiMKi KOMIJIeKCH KJIITHH, PisHI KJIITUHU AKUX MOYKYTh BUKOHYBATH PisHi

Llntonnasma Jlizocomn Anepue
l Appo
MitoxoHgapii ¥ v /

¢ —— EHponnasmaTtuyHa citka

Anapart lonbpxi

Man. 13.2. bygoBa eykapioTUUYHOI KNiTUHW
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TEMA 2

dyurmii. Ile mpusBeso 10 BUHUKHEHHS CIPABKHBOI 0araTOKJIiTUHHOCTL
¥ TIOABU BEJIMKUX 3a PO3MipaMu OpraHi3MiB — TBapuWH, POCJUH i rpubiB.

PizHomaHimHicmpb eyxapiomuwHux KAIMUH

EykapioTnuni KJIITHHE MalOTh Ay:Ke pisHOMaHiITHY OyzoBy. Ixmi
0COOJIMBOCTI MOJKHA POSTVIAHYTH Ha MPUKJIALI KJIITHH TBApUH, POCJINH
i rpubis. IIpucrocyBaHHs 4O CIIOCOOY JKUTTSA Ta CHOCIO JKMBJIEHHS ITHUX
OpraHi3MiB CyYTTEBO BILIMBAIOTHL Ha OymOBY iXHix kjaiTuH. Tak, pocamHN
i rpubu BeAyTH MOPiBHAHO MaJIOPyXOMuii cmoci6 :KuTTa. BoHu 3asBuuait
IepeMiIyoThCA Ha cTafii cmop Ta HaciHuH abo 3HifiCHIOIOTH POCTOBI pyxu
(pocTyTh y mOTPiOHY iM cTopoHy). ToMy HaABHICTH KJIITMHHOI CTIiHKU He
3aBasKa€ iXHIM pyxaM. A OT JOJAaTKOBUII 3aXHCT BiJ IOIIKOI/KeHL BOHA
Hajae. ¥ TOUW caMWU Yac TBapUHU — MEePEBAYKHO JOCUTH PYXJUBiI KUBi
opraHisamu. I 3aifiBa Bara KJIITUHHOI CTiHKHW iM TiJIbKU 3aBaKaTUMe Mif
yac mepecyBauusa. Ta @i pyxXxu BOHA CYTTEBO OOMEIKYE.

Oco0muBoCTi OyIOBM KIITUH Pi3HUX TPyn eyKapioTis

PO3BUHEHI 1 fo-
cAralTb BENKNX
po3mipiB, MiCTATb
KNITUHHUN CiK

OpraHenn
P Pocnuun Tpn6n TBapunmn
i cTpyKTYpHU
Hapmem6paHHui Mpencrasne- MNpeacrasnexHnin MNpeacraBneHni rniko-
KOMMeKc HUI KNITUHHOO KNITUHHOI CTIHKOO Kanikcom (MicTuTb no-
CTiHKOW (MicTUTb (MicTuUTb XiTMH abo nicaxapugu Ta 6inku)
Lientonosy) iHWi nonicaxapuagw)
Agpo 3a3Bunyan ogHe OpHe, aBa (HanyacTi- 3a3Buyait ofHe
we) abo 6Garato spep
Bakyoni YacTto pnobpe HasgHi Benuki Bakyoni Bif-

CYTHIi, OpiOHi MOXyTb
6yTV TpaBHUMM

abo cKopOTNBUMU
UM BUKOHYBAaTU
TPaHCNOpPTHI GYHKLT

KniTmHHUA ueHTp Y 6inbwocTi BU- Y 6inbwocTi Bunagkis | HaaBHun
nagKis BiACyTHIN BiCYTHIN

Mnactnan HaagHi Hemae Hemae

MitoxoHgpii HasBHi HaaBHi HaaABHi

Jlisocomu Y 6inbluocTi BU- HasgHi HasgHi
najkiB Hemae

EnHponnasmatnyHa | HaABHa HasaBHa HasBHa

ciTka

Komnnekc lonbaxi | HasasHui HassHuin HasBHuin




PizsHomaHimHicmb KAimuH

XCIPCJKmePHi ocodauPocmi knimuH pocAuH

Oco0IMBOCTAME POCIUHHNX KJIITHH € HasgBHICTh KJIITMHHOI CTIHKHK Ta
miactun. esaxki rpynu BomopocTedl MaloTh cuenu@iuHy OymOoBY ILJIaCTUL
Ta JeAKUX IHITUX KOMIIOHEHTIB KJIiTHHU. AJie BCi BUIIi HAa3eMHi POCINHUI
¥ 3eseHi BOAOPOCTi 3a OYMOBOIO CBOIX KJITHMH BipPi3HAIOTHCA HECYTTEBO.

XCIPCJKmePHi ocodaubocmi kaimur mBapu;—v

KaitTuau TBapwmH He MaloOTh KJITHMHHOI CTiHKM i miaactuj. Baxyoui
B HUX APiOHI 71 3a3BMYail BeJIUMKUX PO3MipiB He AOCATAIOTH. AJie MOXKYTh
pPoO3BUBATHCA CIIEIiajli3soBaHiI BaKyoJi, HampmiKJan cKoporaubi. leaxi
KJITHHU TBAPUH MOYKYTH JIETKO 3MiHIOBATH CBOIO (DOPMY ¥ pyxaTucs 3a
JOIIOMOT'OI0 IICeBAOMOJIil, aK ameOu. IIpukIamoM TaKuX KJITHUH € JIei-
KOIIUTY JIIOAWHU.

OcodauBocmi kaimur zpudib

Kuaituau rpubiB, K i pocinH, MarOTh KJIITHHHY CTIiHKY. ¥ OLIbIIOCTL
BUIIQJKIiB OCHOBY CTiHKHN CTAaHOBUTH XiTHMH. Xo0oUYa MOXKYTh TPATLIATHUCS
¥ immni mosicaxapuau. EHgomasMaTHUHA CiTKa B KJIiTHHaAX rpudiB yacTo
PO3BUHEHA MEHIIe, HijK y TBapuH.

BuginaioTe gBa OCHOBHI THUIN KJITHH JKHUBUX OPTaHi3-
MiB — mpokapioTwuHi Ta eykapiormuni. I[IporkapioTmuni
KJITUHN He MiCTATH gapa Ta MeMOpaHHUX opraHea. Eyka-
PioTHMYHI KJIITMHN Bil3HAYAIOTHCS BEJMKUM Pi3HOMAaHIiT-
TaM cBoel OymoBu. KiiTuHu rpubiB i pocsimH MaloTh KJIITHHHY CTiHKY,
a B KJiTHMHaX TBapuH ii Hemae. B To#l Ke uac IJacTuUAU BiACYTHi
B KJiTMHax rpubiB i TBapuH, ajie € B KJIITHHAX POCJIUH.

ﬂe/oeBi/ome cPoi 3HaHHsI

1. SIki Tunu oprawisailii KaIiTUH icHy0THE? UMM BOHU BiApisHAIOTHCS
Mixk co6or0? 2. AKi cmisbHi ocobauBOCTI OyI0BU MAiOTh IPOKAPiOTUYHI Ta
eykKapiotnuni Kiaituan? 3. AKi npobgemu cTBopuia 6 HasgBHICTh KJIITHHHOI
CTiHKM mis KJiTuH TBapuH? 4. IlopiBHsAliTe TpaHCIIOPT PEUYOBUH ycepe-
IVHI KJIITUH TpoKapioTiB Ta eykapioris. 5*. Cnupaiounch Ha 0COOJIUBOCTI
OyZ0BU KJIITUH, HOBENiTh €THIiCTH OpraHiuHoro csity. 6% Homy KJaiTumy
MOJKHa Ha3BaTH eJIEeMEHTAPHOI0 ONMHUIEIO KUBUX cucTeM? /*. PisHoma-
HITHiCTBL TUIIIB KJITMH y rpuOiB € MEHIIIOI0, HijK y TBapMH Ta POCJIUH.
3 uuM 1e Moxke OyTu moB’ss3ano? Bimgmosias oOr'pyuTyiiTe.
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y3ClZCl/\bHI'OlO‘4i 3ClBgClHHFI gO memu

«Cmpyrmypa KAimuH»

Y 3a60annax 1-9 obepimv 00HY npasunvHy 6i0nosids.

@ 3oo0pasxkena Ha mMaua. 1 crpykrypa HE Bukonye (yHKItiio:
a) TPAHCIOPTHY B) PeIenToOpHY
0) 6ap’epHY r) 3amacarouy
@ Mudpporo 1 Ha Man. 1 mo3HaUYeHO:
a) TJIiKOKaJiKc B) MOJIEKyJy OinKa
0) map Jimigis r) migMeMOpaHHUN KOMILIEKC
@ I'mikominixg Ha man. 1 mo3HaueHo HU(POIO:
a) 1l 0) 2 B) 3 r) 4

@ KinpkicTs minmigaux mapiB y KIITUHHIA MeMOpaHi:
a)l 0) 2 B) 3 r) 4

@ 3o0paskeHa Ha MaJ. 2 CTPYKTypa BUKOHYE Taky (pyHKIIifo:

a) BUpOOJIsie eHepriio

0) pyliHye cTapi CTPYKTYpPU B KJIITHHI
B) 3amacae KpOXMaJib

r) 3aificHIoE (POTOCHHTE3

@ IMudporo 3 Ha Maa. 2 MO3HAYEHO:

a) Kpucry B) 30BHIIIIHIO MeMOpaHy
0) rpaHy r) KJIITHHHY CTiHKY

@ BuyTpinmHio memMOpaHy Ha MaJjl. 2 MO3HAYEHO IU(pPoIo:

a)l 0) 2 B) 3 r) 4

Y cTpyKTypi, 300paskeHiii Ha MaJ. 2, CHHTE3y€TbhCS:
a) IesroJI03a B) ATD
0) xiTtmH ) KpPoXMaJib




@ 3o0paskeHa Ha MaJ. 3 CTPYKTypa BHUKOHYE CHHTE3:

a) THK B) PHK
0) ATD r) Jimigis
IIndporo 2 Ha mMan. 3 MO3HAYEHO:
a) THUJIAKOI[ B) sAlepHYy MeMOpaHy
0) xommuiexkc Ioabmxi I) TJaJeHbKY €HIOILIa3MAaTUUHY CiTKY

@ I'paHyasapHY €HIOILIa3MATUYHY CITKY Ha MaJl. 3 TO3HAUEHO Hu(POoIo:
a) 1l 0) 2 B) 3 r) 4

@ 3o0paskeHa Ha MaJj. 3 CTPYKTypa:

a) He MicTUTh pubocoM

0) MicTuUTh, pubOOCOMM TiJIBKM Ha arpaHyJasapHii YacTHHI
B) MicTUTh pubOCOMU TiJIBKM Ha T'PaHYJAPHIN YacTUHI
r) MicTuTh, pubOCOMM HA BCiX CBOIX YacTHHAX

@ Hanmumite Ha3BU opraHel, 300paskeHMX HA MAaJIOHKAX.

PosrasaaeTe 300paskeHy Ha MAaJIOHKY Opra-
Hexy. [losacHiTh, AKUM YNHOM OyJAOBA I[i€l OpraHesu
03BOJIAE 1l e(DEKTMBHO BHKOHYBATH CBOI (hYyHKIIii.

@ PosrasiaeTe 300paskeHy Ha MAJIOHKY Opra-
Heay. [losacHiTh, AKUM YHHOM OymdOBa Ili€l opraHeun
T03BOJISI€ 1l e()eKTMBHO BMKOHYBATHU CBOI (PYHKIIIl.

Y cTaHOBITH BiIIIOBiTHICTS MijK IpyllaMu OpraHeJI Ta OpraHeJIaMHu,
AKi 10 HUX HaJeXKaThb.

I'pynu opranexn Opranean

1 HememOpaHHi a) BaKyoJIb

2 ogHOMEMOpaHHL 0) IKTYTHUK

3 nBoMmeMOpaHHi B) MiTOXOHApiA
r) BifiKa
;) APO

e) Jisocoma

IlepeBipTe cBoi 3HanHA 3 TeMu «CTPyKTypa KJIITHH».
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IIpuaumunu GyHKIIOHYBaHHA KJIITUHHA

lLf OOMiH peuoBUH Ta eHeprii

[Toemopime 8U3HAaYeHHA cucmemu, AKe 8U 8U8YAIU pa-
Hiwe. llpuzadalime, YoMy Xu8i Op2aHi3MU MOXHA 88axamu
cucmemamu. lMloemopime me, wjo 8u 84uUsIU NPO OBMIH pe-
YOBUH 8 OP2dHi3Mi JIIOOUHU.

Oémin pedobun. Tunu odminy

Knituna e ogHuM 1inmuM, 6GiOJIOTiYHOIO CHUCTEMOIO, €JIEeMEHTHU AKOI
00’egHAHO CHiTBPHMM OOMiHOM PEUYOBUWH i mepeTBOpPeHHAM eHeprii. O0min
PeYoBMH — Ile CYKYIHICTh XiMiUHUX peakIliii, AKi Big0OyBamOThCA B KJIi-
TUHAX i MOoTpiOHI Aua migTpumMaHHA KUTTA. OOMiIH PeUOBUH y KJIiTHHI
MOJKHA YMOBHO MHOJIiJIUTH Ha ABa eTanu — OOMiH i3 HaBKOJHUIIHIM ce-
penoBuIilleM i BHYTpimHi# o0MiH, abo merabosiam (man. 14.1). ITig uac
00MiHy 3 HABKOJIMIITHIM CepeOBUIIeM POCIUHMN, HAIIPUKJIA/, MOTJINHAIOTH
BOZY, BYTJIEKUCJIUNA ras3, MiHepaJIbHi PEeUYOBUHHU TOINO, a BUMIIAIOTH KU-
CeHb, BOJy Ta iHIII pPeYOBUHU.

MerabosisMm MOKHA BUBHAUUTHU AK 3aKOHOMIPHUN MOPSALOK IIEPETBO-
PEeHHS PeUOBUH Ta eHeprii B KJIITHMHI, cupsaMoBaHUKA Ha Ii picT, KUTTEIi-
AJNBHICTB Ta caMoBiATBOpPeHHs. MeTa001i3M Oy Ab-AKO0I KJIITUHN CKJIaga€Th"
cd 3 BOX TUIIB 00MiHYy a60 B3a€MOIOB’sI3aHMX KOMILIEKCiB peakiiii. 1le
peaxitii miractTuuHOro (aHab0Ji3M) Ta eHepreTuuHoro (Karaboaism) ooMiHY.

O6MiH 3 HaBKONMLIHIM cepefOBULLEM (NOTIVIHAHHA
1 BUZINEHHA PeYOBUH MiX OpraHi3aMoM i cepefoBuLLEM)

O6MiH peuyoBUH / . A
MnacTtnyHmnin o6MiH

Ta eHeprii .
~ BHyTpiwHiin 06MmiH (ximiuHe 7 (anabonism)
NnepeTBOPEHHA PEYOBUH Y KNiTUHI)

N EHepreTnyHuin o6miH

) ) (kaTabonism)
Man. 14.1. Cxema 06MiHy peuyoBMH Ta eHeprii B XMBKX opraHiamax



O8min PewoBUH ma eHePziT

Oco6IMBOCTI IIACTUYHOTO TAa €HEPreTHYHOTO OOMiHY

Tun o6miHy MnactnyHwuii (aHa6onism) EHepreTuyHuin (KaTabonism)

3a paxyHOK eHeprii MaKpoepriyHmnx Po3wenneHHa cknagHUX opraHiyHmnx
Lo Binby- 3B'A3KIB BiIOYBa€TbCA CMHTE3 CKNaf- | CMONYK Ha MPOCTiLi

BAETbCA HVX OpraHiuyHMX cronyk i3 GinbLu

NPOCTUX MonepefHnKiB

ATO — AO® + O + EHepria AJO + ® + EHepria — ATO
fiki nepe- MOJ.'IEK.yJ'IVI, ATO, aki micTATb Makpo- | EHepria, Aka Bmp96nﬂeTbcn nig vac
TBOPEHHA epriuHi 38'A3KN, PO3NafATLCA Ha OKMCHEHHA OpPraHiyHrX PeYoBMH,
eHeprii Big- monekynu AJO i OpTOd)OCdJa'I:HOI BMKOPUCTOBYETbCA ANA YTBOPEHHA
6yBalOTbCA KNCOTH .((D). Mpn ubomy BUAINAETL- monekynm ATO 3 monekyn AJO

CA eHepria, AKa BUKOPUCTOBYETbCA i opTodocdaTHOi KMCnotn

ONIA CYHTE3y OpraHiuHMX cronyk

YTBOPEHHA OpraHiyHmuX MoseKys, EHeprif, AKa BUAiNAeTbCA, 3anacaeTb-
Pesynbtar noTpi6me ONA KUTTERIANBHOCTI cA KﬂiT’I/IHO.IO y dopmi makpoepriu-
KNiTUHW HMX 3B'A3KIB HU3KM CMOyK (Hampu-
knag, ATO)

OcHobHi emanu eHepzemu4Hoz0 05MiHy

PosiiensienHa opraHiuvHMX PEUYOBUH Yy XOHAi €HEPTeTUYHOTO OOMiHy
BimOyBaeThbcA B KijlbKa eTammiB. BoHO MoOske HMOUMHATHCS IIle 3a MeKa-
MU OpraHiamy, AK, HAIIPUKJAJ, Y IaBYKiB, IJd AKUX XapaKTepPHE 30-
BHiIlIHE TpaBJieHHA. AJie OCHOBHI mpollecu kKartabojismy BimOyBarTbCA
B KJIITMHAaX.

Oco6auBocTi mepediry oKkpeMmux eTaimiB eHepreTHYIHOro o0MiHy

Eranun pos3uwensieHHA

. o Big6yBaeTbcAa e BigbyBaeTbcA
OpraHiYHUX peyoBUH 4 i A0 ERD
MigrotoBya cTapis MakpomoneKkynu po3LennoTbca HaBkonuwHe cepepo-
eHepreTMyHoro obMiHy | 4O MOHOMepiB. YTBOPIOIOTHCA MONEKYNM | BULLE, TPABHUA TPaKT
rNo0Ko3M (poToBa MOPOXKHMHA,

LWTYHOK, KULUEYHUK)

Mepwwnin etan be3KkncHeBUN eTan po3LyenneHHs. LinTozonb
KNITUHHOTO AMXaHHS MoneKynu rnioKo3u po3LLEnoTbCA
(aHaepobHMIA). [0 MPOMIXKHUX CMONYyK:

lnikoni3 Ta 6pogiHHA CH,,0, — 2CHO, + 2H,0 + 2 ATO

6 1276

Opyrun etan Etan kncHesoro posuwenneHHa. Mpomix- | MitoxoHapii
KNITUHHOTO AMXaHHSA Hi CMOMYKN OKMUCHIOKTHCA [0 HU3bKO-
(aepobHUin). MONEeKYNAPHUX peyvoBuH (BoAaa, BYyrie-

KncHeBe po3lienneHHs | KUCAui ras):
2CH,0, + O, — 6CO, + 4H,0 + 36 ATO
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TEMA 3

Cragin I Aikoniz ma Gozo 3Ha4YeHHs

BUTPayYaHHA
enepril Taikomxiz — me 6ioximiunwnii mpomec, AKMit
3a3BMYail Bim0OyBaeThbCA B YCiX KJITHHAX opra-
m“.f,'&s?s HiZMYy i € ogHUM i3 m:Kepesa moctayanuaa AT
2 ATO 2 AO ans KiaitTuau. Kpim Toro, y mpomeci ruikosisy
YTBOPIOIOTHCS CIOJIYKU, AKi BUKOPUCTOBYIOTHCSA

B HACTYIIHUX IIPoIlecax KJITMHHOTO AUXAHHSI.

IIpomec raikosizy Bratouae 10 6ioximiu-

4 ARO 4 ATO . . Lo
& +2HO HUX peakIliii. ¥ pesyJabraTi mux peakrIii
YTBOPIOETHCA ABiI MOJIeKyJaM IipyBaty (Iipo-
BUHOTpPangHOI Kucyotu). Kpim Toro, y mporeci
2CHO TJIIKOJIi3y BUTPAYAETHCA BI 1 CHHTE3YETHCA

Grani "3 43 . .
Bima:?‘;':eprﬁ. [isi Monekynm yotupu mosieKyau ATD. BigmoBigHo, 3 KO-
Bl HOI MOJIEKYJI IJTIOKO3Y KJITHHA OTPUMYE IBi
Man. 14.2. Cxema rnikofizy MoJeKyau mipysaty i aBi momerynu AT®

(mag. 14.2).

Tirikosiz He € ak TaKUM €HEPreTUYHO BUTITHWM OPOIECOM: OBi MO-
gexyau AT®D — 1e He pysxe 6araro. OgHaK el Mpollec IPOCTUM, Hamii-
Huit i gy:xe mBuakwmii! BiH BUHUK Ie HA paHHIX cTamisix KUTTSA i 3apas
€ OMHUM 3 OCHOBHUX MeTa0OJiYHWX MPOIIECiB yCiX KMBUX OpPTraHi3MiB.

Bennkoroo mepeBaroi TJIiKOJi3y € Te, II0 BiH He mOTpeOye KUCHIO.
Came ToMy M’sI3U JIOAUHM MOXKYTHh IIpAIfloBaTH HaABiTh B yMOBax HecTa-
i KMCHIO i yac BeJuUKUX (PisMUHMX HaBaHTa)KeHb. IIoTpibHY eHepriio
BOHM OTPUMYIOTH 3aBAAKHU IIPOIeCy TJIiKOJi3y.

DpogiHHﬁ
Bpoxinua — 1e mpollec OKMCHEHHS BYIJIEBOLIB, AKHUU BimOyBaeThCA

0e3 yuacTi KUCHIO i Jae 3MOr'y KJITMHAM OTPUMYBATH €HEepPriio y BUTIIALL
moJieKya AT®. Ilepmium etamoM OpPOAiHHSA € IVIiKOJIi3. A Ha HACTYIIHOMY

Miwokosa CH O,

t\.r\4~\/\.r\/~\)>2AT¢

Mipysar CHO, |

¥ N
MonouHa Kucnora ETunoBuii cnupt OuroBa (eTaHOBa) Kucnora
CH.O, C,H,OH CH,COOH
+ CO, + CO,
MonouHoKuncne 6pogiHHsA CnupToBe 6poaiHHA OuToBoKucne 6pofiHHsA

Man. 14.3. Tunu 6pogiHHA



O8miH PewoBUH ma eHePaiT

eTarri, 3ajJe’KHO Bif Tumy OpPOAiHHA, 3 HMPOAYKTY TJIiK0Ji3y (mipyBarty)
YTBOPIOIOTHCS CIIUPT, MOJIOUHA Ta JIUMOHHA KucJjoTa abo iHII CIONTyKH.

3aJie;KHO Bijf TOTO, AKi PEUOBWHU YTBOPIOIOTHCHA, BUAIJIAITL KiJbKa
pisHoBUAiB OGpominua (Mas. 14.3). CniupToBe OPOAIHHA XapaKTepU3yeThC
YTBOPEHHAM MOJIEKYJ eTUJIOBOTO CIIUPTY, BOAU Ii BYIJIEKUCJIOTO Tasy.
ITig yac MOJIOYHOKMCJIOTO OPOAIHHS HMPOAYKTOM IIPOIIECY € MOJOUYHA KUC-
JIOTa, a OITOBOTO — OIITOBA KUCJIOTA.

3HaueHHsi n/oou,eciB 5PogiHHﬂ

BpominHa € HaA3BUYAWHO BAKJIMBUM IIPOIIECOM AK IJIA IPUPOTHUX
MIpoIleciB, Tak i Mg J0AUHK. Y KUBiM HNpupoi came OPOoIiHH:A 3a0e31euye
eHeprier Ti opraHisMu, AKi JKUBYTh Y OE3KUCHEBUX yMOBax. | e He Jimiire
MiKpoOu: a1 6araThbOX MapasWTiB IIA IPoOJieMa TaKOK € aKTyaJbHOIO.
A BumisieHHs BYTJIEKKCJIOTO Tady Ta MeTaHy B pe3yJIbTaTi mpolieciB Opomim-
HA JeIKUMHU OpraHidaMaMM B3araJii MoKe MaT! HACJHIAKU AJIS BCiel miaaHe-
T. BOHN HaJIe:KaTh 40 MapHUKOBUX TasiB, i mMiABUINEeHHA IX KOHIIeHTPAILil
B aTMocdepi MOKe MPU3BECTU A0 TJIOOAJIBHOTO MOTEIIIHHSA Ha TJIaHeTi.

JlfoquHa BUKOPHCTOBYE OPOAiHHSA [IJIs1 OTPUMAHHSA OaraTbox Xapdyo-
BUX IIPOAYKTIiB: XJiba, Kedipy, psaskauku, #orypry Toimlo. BigbysaeTbes
Oponinusa i B opramismi jgiogunu. IIig uac BeIMKUX HaBaHTAXKeHb YHACJi-
IOK OPOMiHHA YTBOPIOETHCS MOJIOUHA KHCJIOTA, KA IMPUSBOIUTEL M0 OOJIIO
y M’sA3ax Immicasa (isuuHMX BIpaB.

OOMiH peuyoBHH € XapaKTEePHOI PUCOI0 BCiX JKMBUX Opra-
HizMiB. OOMiH peyoBMH ycepeanHi OpraHi3MiB Ha3WBAIOTh
MeTaboisMoM. Po3pisHAIOTH BA OCHOBHI TUIIM OOMiHYy —
eHepretuuHuii (kKaraboaism) i mmactuuHuii (amabosism).
ITix wac KaTaboJisMy CKJIAJHI OPraHiuHi CIOJYKHU POSINEILIITLCA 0
npoctux. EHeprig, sKa IpH IIbOMY BUTIJIAETLCI, 3aMAaCAE€ThCI y BU-
raani AT®. Ilig uac aHabonidaMy 3 MPOCTUX OPTaHIYHUX PEUYOBUH
3 purpatamMu AT® cuHTe3yOThCSA CKJIALHI OpraHiuHi cIoayKu. Bak-
JUBUME CKJALOBUMM KaTa00JIisMy € IPOIlecH IVIIKOJIi3y Ta OpOomiHHS.

ﬂepe/ﬁi/ome cPoi 3HaHHs

1. fIki icmyioTh Tunu ob6miny peuoBuH? 2. IIlo Take meTabosizm?
3. Jle BimOyBaeTbcsa Tirikosid? 4. Y akiii oprasHesi BifOyBaeTbcs IIpOIEC
KJIiTuHHOTO nuxauHa? 5. fIKe 3HaUeHHS AJs "KUBUX OPraHisMiB Mae riri-
Kosaizd? 6. Uum MOKYTh Ipollecu OpPOAiHHS BimOyBaTucs B Oopramismi Jiio-
nuuau? 7. IlopiBHAlTEe IpollecHu ILJIACTUYHOTO Ta €HEepPreTHYHOI'o OOMiHY.
8*. fAk mroguMHa BUKOPMCTOBYE IMpollecu OpomiHHsSa?
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TEMA 3

; Mpyruii eTan KJIITUHHOTO IUXaHHA

[Mosmopime ocobiusocmi 6yoosu MimoxoHOpil, AKi 8u
8UBYANIU 8 NONepedHil memi. Y KIimuHax AKUX op2aHi3mis
HaseHi MimoxoHOpii? Hagiujo 80HU nompibHi? 3 Kypcy xi-
Mmil npueadaiime, wjo make OKUCHeHHA. Bukopucmosyiodu
mamepian nonepedHb020 napazpdgd, NOACHIMb Pi3HUYIO
MiX sleceHe8uUM i KIiMmUHHUM OUXAHHAM.

Wo make kaimuHHe guxarHs

KaitTuaae nuxaHHa — IIe CYKYIHICTh peakIlili OKMCHEHHs OpraHiu-
HUX PEeUYOBUH KUCHEM, AKi Bi0yBaOThCA B KJIITHMHAX JKUBUX OPraHi3MiB.
Caing BigmiTuTH, 10 KJIITHMHHE AWXAHHS i JereHeBe AUXaHHS — Ile He
onHe i Te came. JlereHeBe nuxaHHA — Ie (pisiosoriuHmMii mpoliec, yHa-
CJIiIOK SAKOro IIeBHi rasy MOTPANJISAIOTL i3 IIOBITPsI B KPoB ab0 3 KpOBi
B HOBiTpA. A KJIiTUHHe TUXaHHS — Ile OioxXimMiuHMI mpoliec, CYKYOHICTh
XiMiUHUX peakIiil y KJIiTWHaX.

KrnitTunae nuxamHa cKJIagaeTbcsA 3 ABOX eramiB. Ilepmuii 3 HEX
(ririkosis) BimOyBaeThcA B IIUTO30JIi, a APYTUM (KUCHEBUIT) — Y MiTOXOH-
Ipiax.

Y pocamH mig yac KJIITHHHOTO AUXAHHSA OKUCHIOIOTHCS OPraHiuHi
PevYoBUHM, CHMHTE30BaHi CaMOI0 POCJIHHOIO, ¥ TBApuUH i IpubiB — pedo-
BUHU, AKi OpraHiaM oTpuMye€ B pPe3yJabTaTi JKMUBJEHHs abo Ti, II0 BOHU
caMi CUHTE3yIOTh.

Dioximiuni npoyecu KAiImuHHoO20 guxaHHsi
3arajbHOI (POPMYJI0I0 6i0JIOTIYHOTO OKMCHEHHS € TaKa:
¢cH,0O, + 60, — 6CO, + 6H0O + Emnepria

1276

Tiroxosa Kucens Byruekucani Bona
ras

VY pesysabTaTi mepiioro eramy IIbOTO IIporecy (TJIiKoJisy), AKWUi Bif-
OyBa€eThCA B IIUTO30JIi, YTBOPIOETHCA IipyBaT (IIipoBUHOrpagHa KUCJIOTA).
Bin TpaHCIOpTyeThCA 3 I[MTO30JII0 B MAaTPUKC MiTOXOHAPii, me 3 MOIO-
MOT0I0 (DEpMEHTIB Bifi0OyBaeTbCs MOT0 OKMCHEHHS 0 BYTJIEKUCJIOTO Tasy
Ta Boau. OKMCHEHHS BifI0OyBaeThbCcA B KiJIbKa eTaliB, Ha KOKHOMY 3 AKUX
BUOIIAETbCA eHeprid. HacTuHa eHeprili BUAIIAETbHCA y BUTJIALL TeIlaa
45 %), a 55 % samacaerscss B ATO.



Dpyaua eman KAimuHHoz0 gUXaHHS

Lntosonb MiTtoxoHpapin

2€0,  4CO

2

[nioko3a
<C H O >—> Mnikonis —> +—> [ Uwkn
12 ni T
6 2 pysaty Kpe6ca 4 ATG

w—~

}

EnexkTpoHn Cnonyka
Ta ligporeH Auetmn-KoA

NEKTPOHHO-
TPaHCMOPTHUI

Man. 15.1. Cxema KNiTUHHOIrO ANXaHHA

EcﬁexmuBHicrnb KAIMUHHo20 guxaHHsi

KatouoBuM eTamom KJIiTMHHOTO AMXaHHa € mukJ Kpebca (UK Tpu-
KapOoHoBuX Kucjaor). CaMe B peaKIisiX IILOTO IIUKJIY YTBOPIOIOTHCA CIIO-
JYKH, AKi € JKepejioM IIPOTOHIB i eJIeKTPOHIB IJiA IIPOIleCcy OKMCHEHH.
Knitunae quxauHa € HaA3BUYANHO e()eKTUBHUM IIpoltecoM. lime ming yac
MIePIIIOTO eTany KJIITMHHOTO AUXAaHHSA — TJIIKOJi8Yy — 3 OfHiel Moeryan
TJIIOKO3U KJiTuHa oTrpuMmye aBi mosekyau AT®, a Ha HaCTyOHUX eTa-
max KJITUHHOTO AWXAHHA O IIUX MOJIEKYJI HOJAETHCA Ime 36 MOJIeKYJ
(man. 15.1).

Kaitunne nuxanusa — 1me OioxiMiuHMIT mporec, AKMHA Bif-
OyBa€ETHCSA B MiTOXOHAPisAX. ¥ XOi IIOTO MPOIeCYy OpraHiy-
Hi peuYoBMHU, YTBOPEHI MiJ Yac IJIiKOJi3y, OKMUCHIOIOTHCSH
KVCHEM, AKWN HAOXOAWUTH OO KJIITHHU 3 HABKOJIUIITHHOTO
cepenoBuIiia. YacTuHa eHeprii, sKa IPU IIbOMY BUIIISIETHCA, 3amaca-
€ThbCA KJIITUHAMU y BUTJIALL MojeKya ATO.

Mepebipme choi 3HaHHs

1. lllo Taxke KJiTuHHe nuxaHHA? 2. Ile BimOyBaeTbCcs KJIITHHHE IU-
xaHHa? 3. Aki Gioximiumi mpormecu BigOyBalOThCS IIiJ Yac KJIITHHHOTO
muxauHa? 4% IlopiBHsS#Te mpollecu KJIITUHHOTO TUXAHHA i 3BUUANHOTO
ropinaa. 3HaAUAITHL pucy HMOAiOHOCTI If BigMiHHOCTI.
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TEMA 3

doTocuHTES.
3HaueHHSA (POTOCUHTE3Y U TUXaHHSI

[Toemopime ocobnusocmi 6ydosu naacmud, AKi 8u
8uUB4A/IU 8 NonepeoHili memi. Y AKUX opedHi3mig y Kaimu-
Hax € naacmuou? Hasgiwjo eoHu nompibHi? lpueadatime
6yoosy xsnoponaacma. Ckineku memb6paH 8xooums 00 (020
cknaody? Aki cmpykmypu ymeoptoe 8HympiwHAa MeMbpaHa
Xxaoponaacma?

De bigdyBaembcsi omocunmes

DoTocuHTE3 — IIe MPOIleC YTBOPEHHA KUBUMM OpraHisamMaMu opra-
HiYHUX PEUYOBWH 3 HEOPTaHiUHWX 3 BUKOPUCTAHHAM eHeprii cBiTia. Po-
TOCUHTE3 3AiMCHIOITh K OMHOKJIITHMHHI KuBi opramismu (mjiamobakrepii
Ta BOJAOPOCTi), TaK i OaraTOKJITHHHI (BOZOpPOCTi Ta Ha3eMHi POCIUHN).
doTocuHTEe3 MOKe BigOyBaTuCs B YCiX yacTHHAX OpraHismy, II0 MiCTATH
XJIOPOTILJIACTH.

VYV KiIiTHHAX POCJHH IIPoIlec (POTOCHHTE3Y BifOyBaeThCA B XJIOPOILIAC-
tax. IIpegxkamMu xJopomjaacTiB Oyam mpoxapiormuni miamobaxrepii. ITi

Xnoponnact

4

Ceitno

HALOH

Peakuii % = Uunkn
CBITNOBOI HALO" ‘/ KanbsiHa
dasu | P

—

Peakuii,
(Q\ O He 3anexarb
Bif CBiTna
H,0 Co,

Man. 16.1. Cxema $OTOCUHTE3Y
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OaKTepil mepeTBOpMJINCA Ha XJOPOILIACTH, KOJU YTBOPUJIN cuM0Oio3 i3
eyKapioTMUHMMU KJIITHHAMHU 1 cTaju KUTU BcepeamHi Hux. Kpim xJjo-
poILIacTiB iCHYIOTh TAaKOMK iHIII THOM IIJIacTUA — XPOMOILJIACTH U Jiei-
Komtactu. Ajsie )OTOCUHTE3 y HUX He BifiOyBaeTbCs.
VY pesyabrari orocunTesy 3 Byriexuciaoro ragy (CO,) i sogu (H,0)
3a JOTIOMOTOI0 COHAYHOI eHeprii yroproworbea Byriaesoau (C.H, 0,)):
6CO, + 6H,0 + “HEPNA _cH o+ 60,

Byruexkucauit Bona T'mrokosa Kucens
ras

et mpomec ckaamaeTbcsA 3 IBOX OCHOBHUX (pa3 — CBIiTJIOBOI i TeM-
HOBOI (Mman. 16.1).

ﬂpoqecu cbimnoboi fasu bomocurmesy

Y xoxmi cBiTsi0BOI (hasu CIOYATKY KBAHTH CBiTJIa BJIOBJIOIOTHCS IIir-
MEHTOM XJiopo(isom, AKuii posTalioBaHMiI Ha MeMOpaHaxX THUJIAKOIIiB.
Eneprisa KBaHTIiB mepexoAuTh A0 €JEeKTPOHIB, AKi 3aXOILTIOITHCSI MOJeE-
KyJaMu-iepeHocHUKaMu. EHeprisd IuxX eJeKTPOHIB BUKOPUCTOBYETHCS
B Tmiaakoimax maa cuuTedy AT®. BrpaueHi eJleKTpoHU 3aMiHAKOTHCS
eJeKTPOHAMU, AKi yTBOPIOIOTHCA B Pe3yJbTaTi posinemnieHHs ((poToJrizy)
Bogu mming miero cBitia. CymapHe piBHSHHSA (POTOJII3Y BOAM MOXKHA IIpe.-
CTABUTU TaK:

2H,0 = 4H* + O, + | 4e,

e e© — eJeKTDPOH.

Kucenn Bupingerbca AK mobiuHMN MPOAYKT peakilii, a mporonum H”
MiAXOIII0I0TECA MoJieKyamMu-mepeHocankamMmu HAJI® (HikoTmHamigame-
Hinguaykaeorundochar). Ilpuegnyoun no cebe MPOTOHU, BOHU CTAIOTh
akymynaropamu eneprii (HAJI®-H,) i BUKOPUCTOBYIOTbCA y TEMHOBIiit
($asi mgya cuHTE3y BYTJIEBOMIB.

Taxkum ymHOM, PE3yJILTATOM CBiTJIOBOI (has3u (POTOCUHTERY € YTBOPEH-
Ha KucHio, cuaTe3 AT® rta BigHoBiaenusa HAI[D.

ﬂpoqecu memHoboi Pasu Pomocurmesy

TemuoBa (pasa (oTocumHTE3y BifOyBa€ThbCSA B CTPOMi XJIOPOILJIACTIB.
CyKymHiCTH peakIiiii, AKi 3aJigHi B IIbOMY IIPOIlECi, HA3MBAETHC IITUKJIOM
Kanppizma. B HUX 3a yuyacTi ByIJIeKHCJIOTO ra3y, 110 HaAXOAUTh 330BHi, Ta
OPOAYKTIB cBiTJIOBOI (hasu dorocuuTesy HAIID - H, i AT® yrBopoooThCa
MOJIEKYJIA TJIIOKO3MU.

ITa ¢aza HAa3WBaAETHCA TEMHOBOIO HE TOMY, IO BiiOyBaeThCcA B TEMPS-
Bi. ¥ OisnbImocti pocamH BoHa BigOyBaeThbcs BAeHb. Taka HasBa O3HAUAE
JUIle Te, IO CBiTJO0 OesmocepeqHBO He Oepe B Hill yuacTi.
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TEMA 3

DionoziuHe 3HaveHHsI ma nAdHemdapHa pPoAb qSomocuHmeay

IIpomec ¢oTocuHTE3y € OCHOBHUM CIIOCOOOM YTBOPEHHS Opramid-
HUX PEUYOBMH HAa HaIiil miaHeti. 3a piKk (oTocmHTe3yoUi opraxisMu
yTBOpIOIOTE moHaA 150 Mupg TOHH opraHiuHMX pedyoBuH. DPoTOCHHTE3
TaKOK 3abes3meuye HaIXOMKEHHA B arMmocdepy KHCHIO (IIIOpiuHO 10
200 miapna TOHH), AKWU KUBI OpraHisMu BHKOPHCTOBYIOTH Y IIpOIlecax
IVUXaHHS.

Hacrmigkom ¢oTocunTedy cramo (pOPMyBAHHS BEJUKOI KIiJIBKOCTiI KO-
PUCHUX KOIIaJWH.

IIle omuu Hacaimok (oTocuHTE3y — O30HOBUM Imap. BiH aBige co-
000 TOHKUI IIPOIIAPOK HAaIoi aTMocdepu, 110 YTBOPIOETHCSA 3 KUCHIO MHif
Ii€f0 COHSSUYHOTO BUOpPOMiHIOBaHHsA. HadgBHICTE IILOTO MIapy Pi3KO 3HUIKYE
KinbKicTh yabTpadiosieToBUX IPOMEHiB, AK1 HAAXOAATH 10 ITIOBEPXHI ILIa-
Hetu. Ile BOepirae KuBi opraHiamMu Biff MOKJIMBUX HeTaTUBHUX HACJIiIKiB
(cyTTEBO BHUMIKYE PUBUK HOIMKOMKeHHsa mosekya [ITHK y kiaitunax).

DionoziyHe 3HaveHHs ma

PocnuHHa nAaHemapHa PO/\ID KAIMUHHO20
KNMITUHa A guxaHHﬂ

doTocuHTE3 € OYyiKe BaKJIUBUM

IIpomecoM He T1JIbKKW MOJd POCJIHNH,

ajge 1 A4Jd 1HIIINX XHUBUX OpPIraHl13-

miB. Bim mocrauae Kuceub, AKHH
Opra’iaMu MOKYTh BUKOPHCTOBYBAa-

T™A AJA BUPOOJieHHA eHeprii. Boma

/) opramismam moTpi6Ha HOCTiiHO: Ha-
®otocuHTes BiTh KOJM OpraHidM CHOUTh, Y HbO-

€O, ta H,0 C g"'g";’ig o, My BimOyBaeThCAa 6631.12'[‘{ mnmpore-
6 1276 ciB. YTBOPIOIOTHCA HOBI PEYOBUHU

KnituHne “"'xa“"" i pylHyMOTBCA cTapi, BifOyBaeTh-

cs IIpoIlec POCTy ¥ IMOAiJy KJIiTHUH,

TeapuHHa cepre MPOJOBXKYE THATU KPOB IO
KNiTUHa MITOXOHApIﬂ cyonmHax — yce Iie HOTpe6ye BUTPAT

eHeprii, sKa yTBOPIOETHCS BHACJIi-
JIIOK IIpOoIlecy KJIITMHHOTO JUXaHHSI.
Came 3aBIAKU KJIITHHHOMY AUXaH-
HI0O KUBUM OpraHisMaM BIA€Th-
¢ IiATPUMYBATHU BUCOKHI PiBeHb
Man. 16.2. B3aemo3B'A30K $OTOCUHTE3Y Ta urrepianpuocti. Hanpuknan,
KNITMHHOTO AMXaHHA BOHO [O3BOJIAE TIOJeHAM i Oijamm



¢OMOCUHMGB. 3HCI‘4@HH§I <ﬁomocu;—1me3y ad guxam—m

BeIMEAAM BUPOOJIATU HOCTATHLO TelJja, I00 BUMKUBATUA B CYBOPHUX
yMOBaxX ADPKTHUKH.

HansBruaitHo BasKJIMBOIO € IJIaHEeTapHA POJIb NMXaHHA. 3eJieHi poc-
JUHU 0e3mepepBHO BUPOOJIAIOTHL KUCEHb, 1 HMiATPUMYBATH HOTO BMIiCT
B arMoc(epi Ha MOTPiOHOMY PiBHI MOIKJIMBO TiIBKH 3aBAAKM IIpollecam
KJiTuHHOTO nuxaHHA (Man. 16.2). Ko piBHOBara Misk BUPOOHUIITBOM
Ta CIOYKUWBAHHAM KWCHIO IIOPYIIUTHCA, TO IIe MOYKe IIPU3BECTU MO KaTa-
cTpodhiuHMX HACHIIKIB IJia Bciel miameTwH.

SAr Hmecraua, Tak i HAOJIUWIIOK KIUCHIO B aTMoc(depi mpusBeae J0 Ma-
coBoi 3arubeii opranismis. Moro Hecraua 6y/e IPUUMHOIO 3aLyXH, a HAA-
JIUIIIOK CIIPUYMHUTH KVCHEBE OTPYEHHSA OPraHi3MiB.

ﬂ [na Toro wo6 3abesneuntn Npouec GoToCUHTE3Y MOJSIEKYIaMK BYTNIEKACIOrO rasy
(CO,), pocnnHam NoTpiGHO BIAKPWBATA NPOAUXM Ha INCTKaxX. Ane B Kapkomy Kii-
MaTi Le MpU3BOAWUTb [0 HAAMIPHWUX BUTPAT HUMW BOAU. TOMY POC/IMHW 3 POAMWH
ToBCTAHKOBI 1 KaKTycOBi BHOUI HaKOMMUYIOTb Liel ra3 y CBOIX KNiTWHaxX y BUMNARI
MeBHYX CMOJYK, @ BAEHb BUKOPUCTOBYIOTb MOro Ana ¢poTtocuHTesy. Lien Tmn ¢poto-
cnHTe3y mae Ha3sy CAM-meTabonism (y nepeknagi 3 aHmMiicbKoi — MeTabosi3m
3a TUMOM TOBCTAHKOBMX).

doTocuHTE3 BiOYBAETLCA Y XJIOPOILIACTAX i CKJIALAETHCA
3 IBOX (pa3 — CBITJIOBOI i TEMHOBOI. ¥ XO0/i CBITJIOBOI (has3u
KBaHTH CBiTJIa BJIOBJIOIOTHCS IIITMEHTOM XJIOopodisom,
i iXHS eHepriai BUKOPUCTOBYEThCA naJA cuHTedy ATD.
Y TteMHOBIiN (pasi poTocuHTeldy 3a paxyHOK AT® Ta iHIINX IIPOAYKTIB
cBiTsI0BOI (hasu BimOyBaeTbea Gikcaiisa moseryn CO, i yTBOPHOOTHCA
MOJIEKYJIU TJII0K03u. JKuBi opranismu B mporieci (poTocuHTE3y KUCEHb
BUPOOJIAIOTH, 4 B XO[i KJIITHHHOIO INXAHHA — CIOKHBAIOTh. PazoMm
IIi mpoitecu 3a0e3IIeUyoTh CIPUATINBL YMOBH AJId iICHYBAaHHS Ha 3eM-
Ji JKUBUX OpPraHi3MiB.

-k T

MNepebipme choi 3narhs

1. ki Tunum mwaactupg icHyoTh? 2. Y AKUX ILJIACTHUAAX BigmOyBaeThcs
dotocunTesd? 3. Kpim xyopodiny B miactumax PoCanH € I iHIi mirmMeHTH.
Hasgimo Bouu im moTpidui? 4. ki npormecu BigbysaroThecs mim uac gasu
(orocuHTesdy: a) cBiTsOBOI, 0) TemHOBOI? 5. IlopiBHsATITE CBiTJIOBY (hasy
¢oTocuHTEedy Ta aepobHe muxaHHs. 6. ke 3HAUEHHS KJIITUHHE TUXaHHSA
Mae s JKMBUX opradismiB? 7. Ha KOHKpeTHMX MNPUKJIAAAX MOSCHITH,
y 4YOMY IIOJIATAE IJIaHeTapHa PoJb KJIITHHHOTO AuxanHsd. 8% I3 momaTkoBux
noxepest oguaiomrecs i3 C,-dorocunresom i C,-porocunresom. IlopiBusaiiTe
poOCJIMHU, IO MAlOTh IIi TUOU (POTOCUHTESY.
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TEMA 3

I ; XeMOCUHTES3

CipkobakTepii

3anizobakTepil

Man. 17.1. XemocuHTe3youi
MiKpOOpraHiamu

72

Y Kypci 6ionoeii pocnuH eu susyanu, 3okpema, U 60-
608i. lpuzadatime, YoMy 8upowysaHHa 60608ux niosuwWye
podtoyicme rpyHmy. Y nonepedHboMy napazpaci 8u po3esns-
Hyu ocobaugocmi gpomocuHmesy. 38i0KU poC/IUHU 6epymb
eHepeito 011 peakyili yboeo npoyecy?

OcHoPHi npuHyunu G piaHoBugu XeMOCUH-
me3y

XeMOCUHTE30M HA3WBAIOTh IIPOIEC YTBOPEHHA
OpraHiuHMX PEYOBUH 3 HEOPraHiuHMX, AKUHN Bimoy-
BAETHCS 3a PaxXyHOK eHeprii ximiunmx peaxiiii. Ile
peakIrii OKMCHEHHs, fAKi BifOyBaioThbCA y KJIITHHaAX
MikpoopraniamiB. Takuii IpUHITUI POOOTHU BigpisHse
XEeMOCHHTE3yI0Ui opraHiaMu Bifi ()OTOCUHTE3YIOUUX,
OCK1JIBKM OCTaHHI BUKOPUCTOBYIOTH SK JKEepeso eHep-
rii coHauHe MPOMiHHS, a He XiMiuHi peakirii.

XeMOCHMHTE3YIOUi OpPraHidaMu IMOAIJIAI0TE HAa TPYIN
3a TUMHU PeaKI[iaIMU, AKi BOHM BUKOPUCTOBYIOTh. 1
oJlep;KaHHA eHeprii MiKpoopraHi3sMu MOKYTh BUKO-
pucTOBYBaTH peakIlii OKMCHEeHHS BOAHIO ab0 CIIOJIYK
Hitporeny, ®epymy uu Cyabdypy.

Hanpuraan:

2HS + 0, —» 2H,0 + 2S + Emnepria

XemocuHmeayroqi MiKlDOO/DZCIHi3MU

Hitpudikyroui 6axrepii (manx. 17.1) OKHCHIOIOTH
aMOHiaK Ta Horo CIIOJIYKM IO HiTpuTiB i HiTparis. 3a-
3BUUAM Ileil IIpollec 3AiMICHIOIOTH ABA BUAM OaKTepiid.
Ilepmuit OKMCHIOE aMOHiaK 0 HIiTPUTIB, a APyTruil —
HiTpuUTH 10 HiTpaTiB.

3amizobarTepii sxilicHOIOTH OoKuCcHeHHA Fe?'no
Fe®'. Vmacmimox IiXHBOI HiIBLHOCTI YTBOPIOETLCS
depym(Ill) okcun Fe,0,. I[ro cnoayky GaxTepii Bif-
KJIagaloTh y CBOIili CAM30Bill Kamcy.Jri.



CipkobaKTepii OKMCHIOIOTh CipKOBOJIEHb OO CipKu
i masi mo coseii cysbgaTHOI KucaoTu. BogHeBi 6akTe-
pil BUKOPUCTOBYIOTH BOJIEHDb, IKUI YTBOPIOETHCA BHA-
CIiTOK POBKJAJaHHA BAJUMIKIB OpraHidMiB iHIMHUMU
baxTepiamu. Ileii BomeHb BOHU OKMCHIOIOTH, a OTPU-
MaHy eHepTril0 BUKOPUCTOBYIOTH IJIA IIePEeTBOPEHHS
CO, ma meran Ta iHII OpraHiuHi CIOJYKH.

DionoziuHe 3HaueHHs i nAdHemdapHa poAb
xemocuHme3sy

XeMocUHTE3yI0Ui OpraHidaMm BigirpaimoTh Oy:Ke
BaXKJIUBY POJb Y KOJOODOITy TaKWX eJIeMeHTiB, fAK
Hirporeu, Cynspyp i Pepym. BorHu mpoaykyoTb
opramiuHi peuoBmHU TaM, Ae (POTOCUHTE3 HEMOIKJII-
Buii. Tak, r1mO0OKO HA HI OKeaHiB iCHYIOTH CIIPaByKHI
«0a3” KUTTA» HABKOJIO «YOpHUX majdiiB». «Yopwi
maJrii» — Ile TmigBOAHI TapAdYi mKepesa, BoJa SAKUX
"Hacuuena cuoaykamu Cyapdypy. CiprobarkTepii Bu-
KOPHCTOBYIOTH IIi CIIOJIYKM IJIS CBOTO POCTY. A HUMU
SKUBJIATHCS iHIN KuBi opranismu (masu. 17.2).

3asizobaxTepii cTaau COpPaB/KHIMHU TBOPIAMU KO-
PUCHUX KOIAJUH. BiJbIIicTh MOKJAMIB 3aJiBHUX Py
CTBOPEHO B3aBIAKMN MiJbHOHAM POKiB OiAJBHOCTI ITUX

XemocuHmes

CKynUeHHA XMBWX OpraHiamis
6ina «4opHoOro nanisa»

Pesynbtatin XuUTTERIANBHOCTI
3anizob6akTepiii y BOAOroH-
HUX Tpy6ax

Man. 17.2. Hacnigkn gi-
ANbHOCTI XeMOCUHTE3YYNX
GaKTepii

MikpooprauiamiB. A BomHeBi 0akTepii KUBYTHL y I'PyHTax i Bimirpaimorhb
BaYKJIMBY POJIb ¥ TIPOIlECax IMepeTBOPEHHA PEUYOBUH, AKi TaM BifOyBarOTHCA.

XeMOCHHTE30M HAa3WBAIOTh IPOIIEC YTBOPEHHA OPTraHiuHUX
PEUYOBUH 3 HEOPraHIuHNX, AKUH BiJOyBaeThCA 34 PAXYHOK
eHepril XiMiuHMX peakrIliii. XeMOCWHTE3yI0Ui Opra”HidaMu
HOJiNAIOTh, HA TPYNU 3a TUMHU PEaKI[iIMU, AKi BOHU BU-

KOpPUCTOBYIOTH. [[J1s1 ofeps;KaHHA eHeprii MiKpoopraHisMu MOKYTb BU-
KOPMCTOBYBATH peakKIlii OoKMCHeHHs BONHIO abo cmoayk Hitporeny,
Depymy un Cynbdypy. Ili Mmikpooprariamu BigirpatoTh Ba:KJINBY POJIb

y IIPUPOIi.

ﬂepeﬁipme choi 3HaHHs

1. IITo Take xemocuHTed? 2. fIKe 3HAUEHHS B IIPUPO/Ii MAa€ XeMOCUHTES?
3. INopiBusaiiTe Mixk c000I0 IIpoIllecu XeMOCHHTe3y I (porocuuTesy. 4. ke
3HAYEHHS Mae€ XeMOCUHTe3 JJid Jioguau? 5*. YoMy XeMOCHHTe3 MEeHIII
MOIIUPEeHUH cepel "KUBUX OpraHisMiB, Hisk (orocuuTes?
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TEMA 3

CuHTeTHUUHI IIpoIlecu y KJIITHHAX Ta opra-
HisMmax. Ilopymienasa oOMiHy peuyoBUH

Y nonepedHili memi 8u 8u84aau opzdHesu KAiMuH.
lMpueadatme, y skux opaaHesnax 8i0by8aemscsa cuHMe3 op-
2aHIYHUX pe4yosuH. [loemopime 8u3HayeHHA Memaboizmy
i Hazeime munu obMmiHy, Aki npumamarHi kaimuHi. pu-
2adatime, 00 AKUX HAC/iOKI8 MOXe npu3gecmu Hecmayd
gimamiHig y opeaHiami n00uHU. Yum mix coboto 8i0pi3HA-
tomscsa asmompogu U 2emepompodgu?

OcHoPHi cuHmemuyHi npouecu b kaimuHax

IInactuunuit oOMiH — Ile YTBOPEHHS CKJALHUX OPraHiuHUX pe-
yoBUH 3 Oisbir mpoctux. Came B mpoleci mjacTUYHOTO OOMiHY yTBO-
poOIOTHCA Bci GiomosimMepu i KJIITMHHI CTPYKTYpH JKMBUX OPraHidMiB.
PisHOoBUAaMU MIACTUYHOTO OOMiHY € Tporecu (OTOCUHTE3Y I XeMOCHH-
Te3dy, OCKiJIbKY IIiJ yac HUX CKJAAHI OpraHiuHi peYOBUHU YTBOPIOIOTHCA
3 HEOpraHiuHUX.

Ia peakIiii miacTUYHOTO OOMiHY CBOIX KJITHMH AK reTepoTpodHi,
TaK i aBTOTPO(dHI OpraHidaMu BUKOPUCTOBYIOTH 30BHIIITHI )Kepesia eHep-
rii ra atromu KapOony. PisHunsa moasarae B AKepeiax, 3 AKMX BOHHU IiX
oTPUMYIOTh. ABTOTpobU OTPUMYIOTH Kap6oH 3 HEOPraHiuHUX pPEYOBUH
(Byryiekmcsoro rasy) 3a paxyHOK eHeprii COHAYHOro cBiTjaa. A rerepo-
Tpohm — 3 OPTraHiUHWMX PEUYOBUH iHIMUX YKWBUX OPTaHi3MiB 3a PaxyHOK
OKMCHEHHS YaCTUHU! IIUX DPEYOBUH.

Oco0muBoCTi TIepediry okpeMux mpoleciB aHA00i3My
(mIaCTUYHOTO OOMiHY)

Mpouec

LLlo Bin6GyBaeTbCcA

e Bin6yBaeTbca

QoTtocuHTe3

C/HTE3 MPOMIXKHMX CMONYK
i3 HeopraHiyHMX pevyoBMH

Xnoponnactn

YTBOpPEHHsi MOHOCaxapuais
AMIHOKMCIIOT, XXMPHUX KUC-
noT ToWo

CunHTE3 MOHOMEpIB i3 Mpo-
MiP>KHMX CronyK

XnoponnacTtu, L1TO30Nb

YTBOpEeHHA nonimepis

CuHTe3 6inkiB, BYrneBogis,
ninigis Ta HYKNeiHOBUX Knc-
NnoT i3 MOHOMepIB

Linto3zonb, xnoponnactu, mi-
TOXOHZPII, eHJonMIasMaTnyHa
CiTKa, agpo




CurmemuuHi npouecu y KAIMuHax ma opzaHiamax

Cxosxxicmpb npouecib odminy b pisHux opzarizmib

Y KiiTuHaX POCINH, TBapuUH i rpubiB ocHOBHI Oioximiumi mpoiecu
BiOyBatoThbCcsa omHaKOoBO. OQHAKOBO Bif0OYBAIOTHCS IIPOIECHU KJIITUHHOTO
IUXaHHA, Y TOMY YHCJIi peakIii riuikosisy Ta mukay Kpebca. B ycix opra-
Hi3Max HYKJeTHOBI KMCJOTH i OLTKM CHHTE3YIOTHCS 3a OJJHAKOBOIO CXEMOIO.
A B mpolecax IbOI0 CHHTE3y 3a[isIHi OJHAKOBI KOMILIeKCH (pepMeHTiB.
Ta i1 mpoItecu peryJdAllili € ayske cxoxKuMHu. | Xxoua Taki GioximiuHi mpo-
mecu He € a0COJIIOTHO TOTOKHUMM, ajie IIOCJiZOBHICTL OCHOBHUX pPeaKITiil
y BCiX BUIagKaxX € OJHAKOBOIO.

Yueni BBasKawTh IIe HACIIAKOM TOTO, IITO0 BCi eyKapioTUUHI KJIiTHHU
MalOTh CILJIBHOTO IIPefKa, V KJIITHHaX sSKOro Bci Ii Oioximiuni mpoiecu
B)Ke BimOyBaJmcs.

HCICAigKu nopyueHHst oémiHy PeqoBuH

ITopyirenHs oOMiHY PeYOBUH MOXKYTH BUHUKATH 3 PisHUX mpuuuH. Ha-
IPUKJIAJ, HecTaua BiTaMiHIB y I3Ki mpu3BOAUTE OO IiIIOBiTAMiHO3iB y JIOAM-
HU, 1 TOAI PO3BUBAIOTHCA TaKi 3aXBOPIOBAHHA, SIK PaxiT, IuHra abo 0epi-Oe-
pi. Hecraua abo HAAIUIIIOK TEBHUX XiMiUHUX €JIEMEHTIB MOXKe IIPU3BOJUTHI
1 ;o mopyleHHs oOMiHy pedoBWH y pocamH. Hafiuacrirmre 1ie mpusBOgUTH
IO 3HM)KEHHS iHTEHCHMBHOCTI POCTy a00 IIOIIKOMKEHHS JHCTKIB POCJIMH.

Takosk MOPYIIIEHHA MOKYTh BUHUKATH BHACJIJOK M'eHETUYHUX 3MiH —
MyTaliii. 3 HUMU BU OiJIbII JOKJIAQIHO O3HAMOMMTECS B HACTYIHUX IIapa-
rpadax migpydyHUKa.

CuHTeTHYHI Ipollec aKTHBHO BifOyBaiOThCI B OaraTbox
opraeJax KJIiTuH. BioxiMmiunum mpoiiecom, iKkuit 00’ egHye
ix MixX co0oi0 i 3 mpollecaMy eHepPreTHYHOro OOMiHY,
e mukJg Kpeb6ca. I'osoBHi 6ioximiuni mporiecu B KiaiTuHAxX
pi3HUX OpPraHidMiB CXO0Ki MiK c00010. A iX MOPYIIIeHHA IIPU3BOIUTH
0 BasKKWX HACJIAKiB.

ﬂepeﬁipme choi 3HaHHs

1. ITe B KIiTUHAX Bif0yBaeTbCS CUHTE3 OpraHiuHUX peuoBmH? 2. ke
3HAUEHH AJIS KJIITUH Mae IUKJ TPUKapooHoBuX KucaoT? 3. Homy HecTaua
abo HaIJIUINOK BiTaMiHiB MOMKYTHb BILIMBATH HAa OOMiH PEUOBUH Yy JIO-
ouau? 4*. PocaumHM 3JaTHI CMHTe3yBaTH BCi ImOTPiOHI iM aMiHOKHCJIOTH.
Y OaraTbox TBApWH YACTUHA aMiHOKMKCJIOT B OPraHi3Mi He CHMHTE3yeThCs
i moBvHHA HaAXOAWTH 3 i’Kelo (Tak 3BaHi He3aMiHHI aMiHOKHMCJIOTH). 3 YNM
e moB’sA3aHO0? 5%. Y YoMy IPOABJISIETHCA CXOMKICTh IIPOIlECiB y KIiTHHAX
IpeICTaBHUKIB PidHUX IIAPCTB JKUBUX OpPraHismis?
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Y3azanabHioroui 3aBgaHHﬂ go memu <<I7pquunu

PyHKryionyBarHsi kKAImurHu»

YV sae0annax 1-12 obepimv 00nYy npasuavHy 6i0nosidv.
@ Micue, me BimOyBaeThCcAa MpoIieC TIIKOJi3Y:
a) IUTO30JIb B) ILJIACTUAU
0) miToxoHApPii r) AIPO
@ Y mporeci TIiKoJ3y 3 OaHI€] MOJIEKYJIH TIIOKO3U YTBOPIOETHCI:

a) oHA MOJIeKyJia CIUPTY B) OlHa MOJIEKyJIa HipyBaTy
0) IBi MOJIEKYJIU CIIUPTY r) IBi MOJIEKyJiU IIipyBaTy

@ MaxkpoeprigyHoI0 CIOJIYKOIO, IKa YTBOPIOETHCA B MITOXOH/PIifX, €:

a) JTHK 0) IesroJIo3a B) TUIIOKO3a r) AT®
@ doTocuHTEe3 BiIOYyBaETHCA B OpraHeIi:

a) JeWKoILIacT B) XPOMOILJIACT

0) XJIOpOILIacT r) MiTOXOHApPisA

@ I'panynsapHa eHgomiIasMaTHYHA CiTKa 3TiMCHIOE:

a) cuHTe3s JimiaiB B) POBINENJIeHHs JiImiaiB
0) cunTes GiIKiB T) po3IenJieHHs O0iJKiB

@ Y pesyabrari (hoTOCUHTE3y POCIMHHU:

a) MOTJIMHAIOTH KUCEHD B) BUAIJISIOTHL BYTJIEKUCIHWH Tas
0) YTBOPIOIOTH TJIIOKO3Y I) PO3IIEIIIIOTh XiTHH

@ Kinskicts ¢as, Ha aki mominaamoTe mpoiec GoTocuHTE3Y:

a)l 0) 2 B) 3 r) 4
PeuoBuna, mo HE ytrBOproernocsi BHACTIIOK OpOmiHHS:

a) XJIOpUAHA KHUCJIOTA B) OIITOBA KHUCJIOTA

0) MOJIOUHA KMCJIOTa r) JUMOHHA KKCJOTA

@ depMeHTHI cucTeMHu, AKi 3milCHIOIOTH 0ioJIOTiuHE OKMCHEHHS,
posTamioBaHi Ha MeMOpaHaX OpraHeJH:

a) JIelKoILIacT B) MiTOXOHIpiA
0) Axpo Tr) BaKyoOJsd
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Kucens, AKuil yTBOPIOETHCSA B mMpoiieci (DOTOCUHTE3Y, BUILYYAETHCI
3 MOJIEKYJIU PEYOBUHU:

a) PHK B) BYTJIEKUCJINH Tas
0) TJIOKO03a r) BoJa

@ Y pe3yabTaTi KIITHHHOTO JUXAHHSA TBAPUHU:

a) YTBOPIOIOTH BYTJIEKUCJIUI Tas
0) BUIIJIAIOTH KUCEHb

B) CHUHTE3YIOTh JIiIigu

T) 3AiHiCHIOIOTH as3oTdiKcarlito

@ XeMOCUHTE3 MOKYTh 3iliCHIOBATH:

a) sasrizobaxTepii B) MOXU
0) TOKpuTOHACIHHI T) TamopoTi

® Hanuirite Ha3BH CTPYKTYP, Y AKHUX BigOyBa€ThCH:

a) cBiTsioBa (pasza (poToCHMHTEZY

6) nmuxa Kpe6ca

B) TJIiKOJIi3

I) YTBOPEHHA €yKapioTUYHUX PUOOCOM

¥YceTaHOBITH BiAMOBiMHICTS MisK 0i0OXiMiUHMMH IIpolecamMu Ta Op-
raHejliamMH, y IKMX BOHH BiZ0OyBaroThCH.

IIpouecu Oprauenn

1 OGiosoriuHe OKMCHEHHA a) Jjisocoma

2 doromaiz BogUM 0) eHJOIIa3MaTHUYHA CiTKa
3 cuHTes3 Jimigis B) MiTOXOHIpiA

r) XJIOPOILIACT

@ PosrasaapTe opraHeny, sika 300paskeHa Ha
MaJdoHKy. HanmuimiTe, IKi pe4oBMHU B Hill YTBOPIO-
I0ThCA, a AKI PO3IIEIIIOITHC.

Posrigupre opraHesay, sika 300paskeHa Ha
manaroHKy. Hanumits, gKi pe4yoBUHM B Hiill yTBOpPIO-
I0OThCSI, a AKi PO3IIEILIIOITHC.

@ ITepeBipTe cBOi 3HamHA 3 Temu «llpwHNUNDU QYyHKIiIOHYBaHHA
KJIITUHU » .
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30epeskeHHs Ta peaJi3aiis
crnaaxkoBol iHgopmairii

l 9 I'eru Ta resomu

KnitnHa

OHK Xpomocoma

Man. 19.1. CnagkoBa iHdop-
Mauifa B opraHi3mi NanHN

78

Kosnu su 3Hatiomusucsa 3 XiMiYHUM CK1A0OM KJIiMUHU,
8U pO32/IAHYNU MAKy epyny Op2dHiYHUX peyoB8UH, AK HY-
KneiHogi kuciomu. Aki ocobnusocmi 6yoosu npumamadHi
yum peqosuHam? AKi pyHKUYii 8 KTIMUHAX BOHU BUKOHYOMb?
Takox npueadatlime, w0 8UB4YAE 2eHemMUKA.

CnagKoBa iHpopmayisi

Yomy miTu cxo:ki Ha 0aTbKiB, a 3 HACIHHS COHSAIII-
HUKa BUPOCTAE COHSAIIHUK, a He mineHuia? Tomy 1mo
opraHism HaIaAKiB OyayeThbedA 3a iH(opMalliero, IKy
BiH oTpuMye Bix cBoix O6arTbkiB. CaMe BOHA BU3HAYAE
posMmip i ¢opmy opranidamy, O6ymoBy # (GyHKIII #oro
KJiaiTuH Ta opramiB. Ila iHdopmallia TakoK BU3HA-
vae, HANIPUKJIAL, AK IINMEeHUIld Oyae 3axXUIaTUCA Bif
mapasuTUUYHUX T'PUOKIB Ta AK Kimka Oyme xamaTu
muiry mig vac moamBaHHA. Ilio indopwmariio Haswu-
BAlOTh CHAJKOBOIO, a00 T€HEeTUYIHOIO.

ConagkoBa iH(opmMmallis MicTHTBCS B MOJIEKYJax
HOHEK, aKi € B KOXKHiNl KJIiTHHI opraHismy.

¥ kaiturax eykapiorie [JHK BxoguTs mo ckiiamy
XPOMOCOM, AKi MicTATHCA B AApaxX KJIITHH. A 3 KJIITUH
YTBOPIOIOTHCS BCi TKammHHM W opraHu (maza. 19.1).

leru

Yca cmagkoBa iHgopMallia opraHiamy momijgeHa
HaA OKpeMi HeBeJInuKi OJIOKU, AKi Ha3WBalOThL T€HAMH.



Tenu ma zeHomu

Kosxuauii rer e ginaukoio moaexkyau JJTHK. Bin Ten e
BiZIoBiZae 3a YTBOPEHHs OfHiel ab0 KiJIbKOX O3HAK (pinaHka OHK) | | (ginaska OHK)
opraHizmy. AJje OiJBIIICTH O3HAK YTBOPIOIOTHCA ¢
B pe3yJibTaTi B3aeMOmii KiJIbKOX TeHiB. Monekyna

B akux cTpyKTypax posTairoBaHi reau? ¥ 1mpo- PHK
KapioTiB BOHM 30Cepe:KeHi y BeJUKil KiJibleBiit MpoAyKT reHis
mosekyai JHE (me HykIeoin a6o 6akTepianabHa y v
xpomocoMa). KpiM Toro, BOHU € B HeBeIMKUX Kilb- M%’:g"a Mo;;:lc(yna

meBux mojexkysax THK — miasmimax. * *
B eykapioriB renu micTaTbcA B XPOMOCOMAaX

anpa, MiToxoHApiAX i mimactumax.