I.A. OCUNEHKO
Es




rLA. OCUMNEHKO

OCKHOBY BIo M
M'g30B01
TV HOCT]

PekomenposaHo MiHictepcteom ociTv i Hayku Ykpaiku
SIK HOBYQNbHMIA NOCIOHUK Ans CTyaeHTiB
BULLMX HOBYQNbHWUX 30QKNQAIB
$i3M4HOTO BMXOBAHHS | CopTy

Kuis
Onimniiceka nitepatypa



BBK 75.0573
0-74

Y HaB4anbHOMY NOCIBHUKY BUKNaAeHO CTUCTUIA TEOPETUYHWMIA Kypc Bionoriv-
HOI XiMii, @ camMe: onucaHo xiMivHy Byn0BY, HOPMW CNOXWUBAHHA, NPOLECU MeTa-
6oniaMy HanBaXNUBIWKUX PEYOBUH OPraHi3amMy B HOPMI, Nig 4Yac M’A30BOI
DIANbHOCTI Ta AEAKWX NaTonoriyHux crtadis. Poakputo 6GioxiMidHi MexaHiamu
36yKEHHA, CKOPOYEHHSl Ta eHepro3abe3neyeHHA CKeNeTHUX M'A3IB, a Takox
meTaboniyHi 3MiHW Nia YaC BUKOHAHHSA Pi3HUX QI3MHHUX HABAHTAXEHb Ta MOXNU-
BOCTi BUKOPWUCTaAHHA MeTabOoNiYHMX NOKa3HWUKIB ONA OUIHKW YHKUiOHANLHOTO
CTaHy opraHiamy nioguvHu. J1o KOXHOro po3ainy NoaaHo KOHTPOMbHI 3anUTaHHSA,
CWUTyaUiiHi 3aBAAHHA, TECTKU ONA CaMOCTIMHOI NEPEBIPKW 3HaHb, 3aBAaHHA ANA
CaMOCTilHOI pOBOTHU CTYAEHTIB, @ TAKOX A0AAETLCA TNYMAYHUA CNOBHUK OCHOB-
HUX BiOXiMIYHUX TEPMIHIB Ta NOHATD.

[N\ CTyQeHTIB BULWLMX HaBYalbHUX 3aKnagnis, WO roTyioTe gaxisuis i3 Pizny-
HOro BUXOBAaHHA | cnopTy, ¢i3uyHOI peabinitauii Ta pekpeauji, BUknanadise, Tpe-
HepiB.

PeueHaeHTn: udneH-kopecnongeHT HAH Ykpainu, noktop 6ionoriyHnx Hayk,
npodecop Ta 3asigysau Binainy Gioximii m'azis IHCTUTYTY Bioxi-
mii im. O.B. Nannagina HAH Ykpaitu C.0. KocTtepin
KaHguaat GionoriyHnx Hayk, npodecop kadeapu bionorii nio-
OonHu HYOBCY L.1. 3emuosa
pokrop GionoriuHmx Hayk, npodecop 6ionorivHoro dakynsrety
KHY imeHi Tapaca LLlesueHka B.M. BoAuiubkuii

png HapaHo MikictepcTsoM ocsitu i Hayku Ykpainn Ne 1.4/18-I-1322 sig 04.12.06

ISBN 966-7133-85-0 © A. OcuneHko, 2007

© BuaasHuureo HYDOBCY
"OniMnicbka nitepatypa”, 2007



NMEPEAMOBA

CyuacHi Teopifa Ta npakTuka ¢isM4HOro BUXoBaHHA i cnopTy, ¢isny-
Hoi peabiniTauii, pekpeauil Ta Baneonorii BumaraioTts Big MmaibyTHix cne-
uianicTis rmMnbokux 3HaHb GIONOriYHUX OCHOB XWUTTEAIANLHOCTI OpraHis-
My RI0OWHKY, | 30KpeMa npo npouecu metaboniamy, wo 3abeaneyyioTs
aganTauiiHi 3miHM nig sBnnMBoM i3UYHUX TPEHYBaHb, 0340P0BY0I Oi-
31YHOI KynbTypHu, pi3HKx 3acobis i MeToadiB nigsuLLeHHA Di3u4HOI npa-
Le34aTHOCTI Ta NPUCKOPEHHS BiAHOBJIEHHS, Y TOMY YWCJli 3a paxyHOK pa-
LioHanbLHOro xap4yeaHHs. Mpouecu metaboniamy BuB4aoTLCA Bionoriy-
HOIO XIMIEIO.

3acBoeHHn kypcy “bionoriyHa ximia” Ta “BioxiMia cnopTty” cTyaeHTa-
MU BULLMX HaByasbHWUX 3aknagis @i3aM4HOro BUXOBAHHA i CNOPTY
noe'dA3aaHe 3 TPyAHOLLAMM Yepe3 CcKagHicTe npeameTa. NponoHoBaHUiA
HaBYanbHWUY NocibHKK “OcHoBu BioxiMii M'A30BOIT AiANLHOCTI” MICTUTBL
CTUCNO Ta AOCTYNHO BUKNaAEHWA NEKUiHWIA maTepian 3 yCix 3MiCTOBUX
Moaynis (Tem), WO BUBYAKOTLCA 3rifHO 3 HABYANLHOK NMPOrpamolo cry-
heHTaMu Ha 6a3oBomy piBHI NiArOTOBKW YCix cneuianisauiin. 1o KoXHOro
poaniny nocibHuka, Wo € 3MICTOBUM MOoAyneM, NogaHo KOHTPONbLHI 3a-
NUTaHHA, CUTYaUjiiiHi 3aBAaHHS, TECTU A1 CAMOCTINHOT NEpPeBipKM 3HaHb
Ta 3aBOaHHA ANA camocTiHoi poboTu cTyaeHTiB. Lle cnpustume edek-
TUBHILLOMY 3aCBOEHHIO MaTepiany i 4O3BONUTbL CTYAEHTaM LWBMALIE BUB-
YATK Ta 3aKPINUTWU TEOPETUYHUIA Martepian, NoB’sA3aTu Woro 3 mMabyT-
HbLOIO NPAKTUYHOIO AIANLHICTIO NI 4ac BUPILLEHHA CUTyauiilHMX 3aBOaHb
Ta BUKOHaHHA camocCTiiiHOT po6oTu, Akl 3a KpeauTHO-MOAYNbHOIKO CUC-
TEMOIO NPUAINAETLECA BENWKA yBara.

NocibHUK MicTUTL 14 po3ainis. ¥ neplnx po3ginax po3rnagaTbCa
npeamet Bioximii Ta Bioximii cnopTy, enemeHTapHWiA, MOREKYNSpHUIA Ta
iOHHWIA CKNaa opraHiamy, a TakoxX BMIcCT, 6ionoriyHa ponb Ta 06MiH BOOKU
i miHepanis nig 4ac M'A30BOI AiSNILHOCTI, KACAOTHO-OCHOBHWIA CTaH
BHYTPILLIHBOro CepenoBuMLLa OpraHiaMy NiogMHKU Ta A0UINbHICTb NigTPKU-
MYBaTW Oro Ha CTanoMy piBHi.

Y noaansux poaainax po3kpuTo CYTHICTb npoueciB 06MiHy pe4yoBuH
i eHepril, X ponb B 3a6e3ane4eHHi M’A30BOI OiANBHOCTI Ta 3MiHK Nig Yac
Gi3NYHUX HaBaHTaXXEHb, a TAKOX Pofb 6I0NOriYHO aKTUBHUX PEYOBUH —
¢epmeHTiB, BiTaMiHiB i rOpMOHiB — y perynsuii meTaboniamy Ta 3abes-
neyeHHi M’a3os0i poboTu.

OxapakTepu3oBaHoO xiMiyHy 6yaoBy Ta meTaboniam y TkKaHuHax opra-
HI3MY OCHOBHMWX K/1ACiB NOXWBHWUX PEevoBUH (Byrnesoais, ninigis Ta bin-
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KiB), I ponb y 3a6e3neveHHi M'A30B0OI OiANbHOCTI, @ TAKOX OKpeMi nopy-
WeHHs npouecis meTaboniamy.

Po3zkpuTto cy4acHi GioximiuyHi ocHoBM npoueciB 36yaxXeHHs, CKopo-
YeHHA Ta po3cnabneHHA CKeneTHUX M'A3iB, CUCTEMW EHEPreTUYHOro 3a-
6e3neyeHHs M'A30BOI AiIANLHOCTI Ta 3MiHW MeTaboniaMy nig 4Yac BUKO-
HaHHA Qi3ryHKX BNpaB pi3HOi MOTYXHOCTI.

MokazaHO MOXJIMBOCTI BUKOPUCTaHHA GiOXIMIYHOro KOHTPONID 3a
YHKUIOHaNBHUM CTAHOM OpraHi3My NIOAVHW B NPaKTULi Qi3nYHOro Bu-
XOBaHHA i CNopTy.

TeopeTuyHUA maTepian iNIOCTPOBaHWIA pUCYHKaMK, cxemMamu, Tab-
NULUAMM, AKI LONOBHIOKTL TEKCT Ta CNPUAIOTL HOro 3aCBOEHHIO, NOLAHO
TakKOoX CNOBHUK BiOXiMIYHUX TEPMIHIB | NOHATS.



Poagin 1
BCTYII 4O BIOXIMII.

MOHATTA MPO XIMIMHHIA CKAAJ] OPTAHISMY
AIOJHHH

Ey,n,b-ﬂxuﬁ BUO M'A30BOI AiANLHOCTI (HANPYXeHi CNOpPTUBHI TpeHy-
BaHHA YX 0340p0OBYa Macosa (isnyHa Kynstypa, npoginakTUyHi 44 pea-
GiniTauinHi disnyHi BNpaewn) noB'A3aHKK i3 npuckopeHHAM o6miHy peyo-
BWH Ta €Hepril B TKaHWHaX opraHiamy. PiBeHb NpUCKOPEHHA npoLecis 06-
MiHy pe4oBuH (MeTaboniamy) 3anexuTs Bifl XapakTepy M'a30BOI Oif/ib-
HOCTI, il IHTEHCUBHOCTI Ta TPUBANOCTI.

MeTaboniuyHi 3miHK nig 4ac M'A30BOI AiIANLHOCTI, AK | ePeKTUBHICTL
BWKOHaHHA po60TK, 3HA4HO 3anexarTh Bif 4OCTATHLOrO BMICTY B CKENeT-
HUX M'A3aX, iIHWWX TKAHWHAX OPraHiaMy NOXMBHMX PEYOBWUH (BYrneBoaiB,
Xupie Ta 6inkis), BoaW Ta MiHepanis, BiTaMiHiB, @ TAKOX HaAXOMKEHHA B
KNiITUHW KUCHIO Ta iHWKX NOTPiIGHMX pevyoBuMH, Lo 3abe3ne4vyeTbcs CBOE-
YacHWUM 1X MOMOBHEHHAM 33 pPaxXyHOK pauioOHaNbLHOrO Xap4yBaHHA YU
cneujansHux npenaparis. M'a3oBa po6oTa MoXxe NpU3BOAUTH 40 HaKOo-
NU4EHHA NPOAYKTIB 06MiHY pe40BUH, BUCHAXKEHHSA EHepreTU4HOro aana-
CY, O 3YMOBIIOE 3HMXEHHA i3n4HOI Npaue3naTHOCTi, PO3BUTOK CTOM-
NI@HHA 4K BiAMOBY Big, poboTu.

CuctematmyHi @isvvHi TpeHyBaHHS noninwyloTe meTtabonivydi Ta
eHepreTU4Hi CMPOMOXHOCTI opraHiamy nioavHu: aepobHi, Wwo 3abeane-
YYIOTb BUKOHAHHA po60TU HA BUTPUBANICTb, Ta aHaepobHi, Lo nokpatly-
I0Tb LWBUAKICHO-CUNOBI 3AaTHOCTI.

Ockinbku 06MiH pe4oBUH Ta eHeprii B TKAHWHAX opraHiaMy, Wo € oc-
HOBOIO AOro XUTTEAIANBHOCTI, CYTTEBO 3MIHIOETLCS Mid Yac M'A30B0OI 4j-
ANLHOCTI Ta 3YMOBNIOE PO3BUTOK NPOLIECIB aaanTalil Ao Hel, BUBYAETb-
ca aucumnninoto “bioximia” Ta “bioximia cnopTy”, 3HaHHSA 3 LUX agucumn-
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niH HeoBxigHi BCiM cneujanicTam ranysi gi3an4HOro BUXOBaHHSA Ta Cnop-
Ty, K N8 IXHbOT MatByTHLOT NPaKTUYHOT OIANLHOCTI, TaK | LN BUBYEHHS
iHWWMX Meauko-BionorivHnx | cneyianbHUX AUCUWMNIH, ONaHyBaHHA Teo-
pii Ta MeToaukn $isM4HOro BUXoBaHHS, Gisn4HOI peabiniTauii, 3aransHoi
Teopii NiAroToBKA CNOPTCMEHIB B ONIMNIMCEKOMY CMOPTI.

NPEAMET TA METOAH AOCAIRKEHHSA BIOXIMIT
[ BIOXIMII CTIOPTY

OpraHiam NI0AWHY CKNAfaeTLCa 3 BeNUYE3HOT KTbKOCTI OpraHivHux
Ta HeopraHiYHUX PEe4OBUH, AKI BUB4AE XiMif, a IXHIO POSib B XUTTEAINANb-
HOCTi OpraHiamy — GionoriyHa ximis.

BionorivyHa xiMia — Ue Hayka, WO po3KpMBAaE XiMivHi abo Moneky-
NAPHI OCHOBU XUTTEAIANLHOCTI opraHiamy. Came bioximiyHi npouecu ne-
XaTb B OCHOBI NpoABIB pi3HNX ¢dyHKUI opraHiamy: 36yanveocTi, cKopo-
4YeHHn, eHepro3abesneueHHs, Tepmoperynauii Ta iH. BoHn 3abeanevy-
10Tb BUCOKY i3V4HY Npaues3naTHiCTb OpraHiamy, Horo 3gaTHicTe agan-
TyBaTUCA (NPUCTOCOBYBATUCS) A0 Pi3U4HUX HABAHTAXEHb, iHWKX ¢dak-
Topie cepenoBua, BNAWBAKOTL HA CTaH 340POB'A NIOAWHW, NpoLEcH
BiIHOBMEHHA NPaLe3naTHOCTI Y XBOPUX Ta CNOPTCMEHIB Nicna ianyHmMx
TPEHYBaHb.

OcHoBHUMK 3aBgaHHAMM Gioximii € gocnipkeHHs:

1) ximMi4HOro cknafny XuBMx opraHiamis, 6ynosu, Bnactusocreii Ta bi-
ONOri4YHOro 3HAa4YeHHN XiMiMHUX PEYOBUH;

2) 06MiHY pe4oBWH Ta eHepril Y TKAHWHAX OpraHi3my;

3) yuacTti 6ioximiuHux npoueciB y 3abe3aneuyeHHi OYHKLiOHYBaHHA
CUCTEM OpraHiamy B HOPMi Ta 3a pi3HUX AOro CTaHiB:

® 3axBOpPIOBaHb, WO BAXNBO ANA Meaukis Ta peabinitonoris;

* Nifg Yac M'A30B0OI YW CNOPTUBHOI AiANBHOCTI, WO BaXIMBO OANA cne-
uianicrie ranysi cnopTy, ¢isnuHoi peabinitauji, pekpeaduir;

® HEBAroMocTi, rinokcii, Wo BaXxnneo ana 6araTbox ranysei aianb-
HOCTI NI0AUHW.

OcTaHHE 3aBAaHHA OOCNIMKYETLCA po3ainom Gioximii, o Mae Hassy
¢yHkuioHanbHa Bioximia. J,o uboro poaainy HanexwuTs i ioximia cnopTy.

Bioximia cnopTy gocnigxye:

® BioximiyHi ocobnuBocTi PYHKULIOHYBAHHA CKENETHUX M'A3IB Ta iH-
WX OPraHiB nif, 4ac BUKOHAHHA Pi3HUX Pi3UYHUX HABAHTAXEHb;

® MexaHi3aMu eHepro3abeaneyeHHA M'A30BOI OiANBHOCTI, iX PO3KPUT-
TH Nif, 4ac CNOPTUBHUX TPEHYBaHb;
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¢ HioxiMi4Hi OCHOBM CTOMNEHHA Ta NPOLECIB BiAHOBNEHHA nicna ¢i-
3WYHUX HABAHTaXEHb;

¢ GioxiMiuHi ocHOBM afnanTauii 40 GiI3VUYHMX HABAHTAXEHb;

¢ 0c06MBOCTI paLioHaNEHOMO XapvyBaHHA CMIOPTCMEHIB;

e f1il0 Pi3HMX XiMi4YHKX NpenapaTis Ha 06MiH Pe4YOBUWH Nig Yac cnopTUB-
HOI QiSNbLHOCTI Ta BiAHOBNEHHA OpraHi3My nic/ia HaBaHTaXeHb, XBopob;

¢ BUKOPUCTaHHA BioxiMi4HMX NOoka3HKKiB 06GMiHY pe4oBWUH Y CNOPTUB-
HiA giarHocTuUUi.

LLLo6 kpalue 3po3yMiTi OCHOBHI 3aBaaHHA Gioximii Ta GioxiMmii cnopTy,
po3srnaHemo 6ynoBy, NeEpeTBOPEHHA Ta 3HaYeHHA y 3abeaneveHHi
M'A30B01 OiIANLHOCTI Takoli pe4oBUHU, AK rMioko3a. BoHa nosBuHHa no-
CTiIMHO CNOXWBATUCA 3 XEl0, TOMY WO € OCHOBHUM NOCTaYafilbHUKOM
eHeprii ang ycix KnitTH opraHiamy Ta eauHUM oNa MO3Ky, afne B OpraHia-
Mi MIOAWHW TNI0KO3a CUHTE3YETBCA Y HEBENWKUX KinbkocTax. Heobxin-
HOIO YMOBOIO XUTTELIANBHOCTI OpraHiamy € 36epexeHHsA cTanoro BMicTy
peyoBuH Y TKaHWHax abo XiMIYMHOro romeocTasy, Npu NOpYLIEHHI AKOro
pO3BUBAKTLCA NATONONYHI 3MiHKM MeTaboniaMmy Ta XBopobu.

moKo3a Mae nesHWA xXiMivHKWIA cknan, 6yaoBy MONEKYNU Ta LLMAXA
nepeTBoOpeHHA B OPraHiami, 3aBasK1 AKMM BOHA BUKOHYE CBOIO Bionoriy-
HY PONb NOCTaYanbLHWKa eHepril y KniTuHu oprawiamy. Ii BmicT y kposi nia-
TPUMYETLCA Y Mexax disionoriyHoi Hopmu 3,5—6 mmonb-n'.

MonexkynapHa ¢popmyna riokosn — C H,, 0, — nokasye nuie ximiy-
HWIA cknag monekynu. Y Gioximii NpUAHATO 3anncyBaT PEYOBUHK Y BUNA-
Di CTPYKTYpHUX hopmyn, Ae BinobpaxeHo B3aEMO3B’A30K aTOMIB Y Mosie-
Kynax, Wo BnNAnBae Ha BNacTMBOCTI pe4oBuH. Monekyna rnokoau Moxe
MaTW NiHiAHY, 2 Y BOAHOMY CepenoBuLLI i LWMKNIYHY CTPYKTYPHY dopmMyny.

CTpykTypHa niHifiHa Ta umKiivHa popMynu rmioKos3n:

40 <
u (CH.OH
H H
HO—Cy—H |/H \l
o
H= G OH 'IC\OH /L
O OH\ | |/OH

H Cl:s OH ¢ |C
H—C'is—OH H oH

H

Y monekyni rniokosu rigpokcuneHi rpynu (-OH) npu atomax C, 1a C
€ aKTUBHUMM | 30aTHI B3AaEMOAIATU 3 PiIBHUMU pevyoBUHAMU, Hanpuknaa,
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H,PO,. Tak, B opraHiaMi NloanH1 rNioKo3a 3HaxoAuUTLCS, B OCHOBHOMY, Y
BUrNAAi rnioko3o-1-docdary um rnoko3o-6-docdary.

MepeTBOPEHHA MMIOKO3W Y TKAaHWHAX OPraHiaMy BKAIOYAE AeKinbka
NPOLECIB: po3naf Ta OKMCHEHHS, WO CYNPOBOOAXYETLCA BULINEHHAM
eHeprii, 3anacaHHs ii Nif 4ac CUHTE3Y rMikoreHy, BUKOPUCTaHHA ONa no-
6ynoBuK iHLIWX CKNagHUX Pe4OBUH.

OKWUCHEHHS MIOKO3KW Y CKENIETHUX M’'A3ax MOXe BinOyBaTWUCA B ae-
pobHux Ta aHaepoBHUX yMOBaXx, WO poBUTL Pi3HNIA BHECOK B €HEProaa-
6eaneyeHHA M’'A30B01 poboTu. AepobHe OKMCHeHHA BinbyBaETbCA 3a
y4acTio KucHI0. Monekyna rmioko3n NOCTyNnoBO po3nanaeTbes A0 KiHue-
BuUX npoaykTis 06miHy CO, Ta H,0 3 Hakonu4yeHHsMm xiMivHoT eHeprii y 38
monekynax ATD Ta suaineHHsm tenna:

C,H,,0, + 60, + 38ALD + 38H,PO, — 6CO, + 42H,0 + 38ATD.

AepobHe OKMCHeHHA BYrneeoais 3abeanedyye BUMKOHAHHA TpuBanoi
poboTn nomipHoi iHTeHcuBHOCTI. Taka poboTa BUKOHYETLCS i3 4ACTOTOIO
cepuesux ckopodeHs (HCC) po 150 ynapis 3a 1 xB.

AHaepobHe okncHeHHA BinbyBaeTbCA 6e3 YHaCTi KUCHIO, NPU LIbOMY
rnioko3a po3nafgacTbCa A0 NPOMIXHONG NPOAYKTY 06MiHY — MONOYHOT
KWUCNOTHK 3 YTBOPEHHAM HEBENWKOI KinbkocTi ATO:

C¢H,,0, + 2A® + 2H,PO, — 2(CH,CHOHCOOH) + 2AT® + 2H,0.

AHaepoOHWIA Npouec eHEeproyTBOPEHHA B CKENETHWUX M’'A3ax Mae
BaXNMBE 3HA4YEHHA Nif Yac BUKOHAHHA IHTEHCWMBHOI HETpMBanoi giany-
HOT poboTu npoTarom 1—>5 xB, Konu BennymHa YCC moxe caratun 150—
200 i 6inblwe ynapie 3a 1 xB.

B3aemMo03B’30K NPOLECIiB OKUCHEHHA IMIOKO3KM 3 PYHKLIEID cKener-
HUX M’A3iB, LLIO MOXYTb MNpaLioBaTh KOPOTKOYACHO AYXE iIHTEHCUMBHO Ta
NOBINLHO NPOTAroM TPMBANOro Yacy, 6yB yctaHoBNEHWIA Tinbkn y cepe-
BUHI XX cT. BuaBneHo, Wo eHepria, fka BUBINLHAETLCA Nif, 4ac OKUC-
HEHHS MI0KO3U1, YaCcTKOBO PO3CIlOETLCA Y BUMNAAI Tenna, a 4acTKOBO
akyMynioeTeca y Monekynax AT, wo 3abeaneuyyioTe M'A308Y OiANb-
HICTb.

Monekynu AT®, i Tinbkn ATD, € 6eanocepenHiM axepenom eHepri,
O BUKOPWCTOBYETLCA Nifl, 4aCc CKOpPo4eHHA i poscnabneHHs m'asis. Mpu
ubomy AT®, B3aemMogioun 3 BOAOIO (peakuis riaponiay), po3nanactsca 3
BUBINIbHEHHAM eHeprii 3rifHO 3 PIBHAHHAM:

AT® + H,0 bepverrAteasa, AN + H,PO, + AQ (~7,3 kkan, abo 30 kOX).
8



Ximi4Ha eHepria y M'A3ax NepeTBOPIOETLCH HA MeEXaHiyHy $opMmy
eHepril, Wwo 3abe3ne4ye X CKOPOYEHHS, 3aBAAKWU YOMY BUKOHYETLCA pi3-
Ha poBorTa. BinbHa eHeprifa, Ta, WO MOXe NepeTBoploBaTUcA Ha poboTy,
BUAOINAETLCA Y NPOUEC po3nagy pe40BUHU, TOMY MAE Bifl'EMHE 3HAYEH-
HA (-7,3 kkan, un 30 kOx).

®ianyHi BNpaBu, L0 BUKOPUCTOBYIOTLCA Y CnopTi Ta ¢i3unyHiit pe-
abiniTauil, noginATLCA HA KNAacK 3a pisHUMK 03HaKamMn. 3rigHo 3 Teo-
pi€0 Ta METOANKOI DIZUYHOIO BUXOBAHHA HANNOLWUPEHILLMMU € BiCiM
knacudikauin ¢isnyHnx snpas (Kpyuesuy u ap., 2003). OgHa i3 Hait-
npocTiwwux Knacudikauiit ¢iamyHx BnpaB — 3a iHTEHCUBHICTIO poboTy,
a oTXe, i pisaHMMUK MexaHiaMamu i eHepro3abeaneqyeHHs, BUPI3HAE pPo-
60Ty B Takux 30Hax BIAHOCHOI NOTYXXHOCTi: MaKCUManbHOT (HaiH-
TEHCMBHiWwa aHaepobHa pobota no 25—30 c, Hanpwknag, 6ir Ha 100
abo 200 M), cybmakcumanbHoi (aHaepobHa pobota 0o 3—5 xB, Ha-
npuvknap, 6ir Ha 400—1500 M), Benukoi (aHaepobHo-aepobHa poboTa
npotarom 5—50 xB, Hanpuknap, 6ir na 3000—10 000 M), nomipHOT
(aepobHa poboTa Big 50 xB oo 5 rop, 6ir Ha MapadOHCLKY AWUCTaHLII0).
BukoHaHHA BNpaB Yy pi3HUX 30HAX NOTYXHOCTI noTpedbye npossis Ta
PO3BUTKY Pi3HUX Di3NYHUX 30aTHOCTEN (AKOCTEe) NIDAVNHN, OCHOBHUMM
3 AKUX €: WBUAKICTL, CUNa, BUTPUBANICTb, FHYYKICTb, CNPUTHICTDL
Ta KoopauHauia pyxiB. BoHn 3abeanedyoTbca piaHnmMm GioxiMivHUMN
npouecamu.

MeTtoau pocnigpkeHHa YMOBHO noainsioTe Ha nabopaTtopHi Ta ek-
cnpec-MeToau.

NabopaTopHi meToan BkNKYaIOTL Harato Gi3andHUX Ta XiMIYHUX Me-
Toaie, Ana AkuMx HeobxinHa cknagHa anapartypa Ta naGopaTopHi ymosu
pocnipxeHHA. TakuMu € xpomaTtorpadis, enektpogopes, paaioisoTony,
CNEeKTPOCKONiA, YNbTPaMikpoCcKonis.

Excnpec-meToan — ue weuaKi [OCTynHi metoam 6ioxiMiYHOro aHa-
ni3y ceyi abo KpoBi 3a AONOMOro0 iIHAUKATOPHUX CMYXOK, LLO [03BONSA-
I0Tb NPOBECTU AOCAIAXEHHRA Y AOMALLHIX yMOBax i WWMPOKO BUKOPUCTO-
BYIOTECA Y NpaxkTUUi cnopTy, ¢isuyHol peabinitauil AnNA CAMOKOHTPONIO
CTaHy opraHiamy. Tak, piBeHb rMiOKO3K1 Y KPOBi XBOPi Ha LlYKpOBUiA giabeT
BM3HA4aI0Tb LWOAEHHO CreuiaNbHMMN OiarHOCTUMHUMMKU CMYXKaMu Ta
IMIOKOMETPOM, SKUIA MOXHA HOCUTU B KULLIEHI. € TaKOX NakTOMeTpu, AKi
[03BONAIOTL WBUAKO (NPOTAroM 1 XB) BU3HAYUTU PiBEHb MOJIOYHOI KUC-
IOTK B KpOBI. 3a fonoMoroio 6ioxiMiYHUX TECTIB MOXHAa BUSBUTH 33 XBU-
nuHy 6nn3bko 10 nokasHukie y cedi: 6inok, rnokoay, pH, keToHoBI (aue-
TOHOBI) Tina, BiTaMiHW, HiTPaTH, eNeMEHTH KPORi Ta iH.

9



3HaueHHn Gioximii Ta GioximMii cnopTy 4NA NiAroToBKU cneuianicTia
ana ranysi ©ian4HOro BUXOBaHHA | CNOPTY NONArae B TOMy, WO Bioximia
3aknafae TeopeTUYHY OCHOBY [Il BUBYEHHS iHLLNX MeauKo-6ionoriyHux
Ta cneuianbHMX aucuunnid. BioxiMivHi 3HaHHA HeobxigHi TakoxX ans:

® PO3YMiHHA | BUKOPUCTaHHA Y NpakTuUui cnopTy, ¢isnyHoi peabinita-
uii Ta pekpeauil 6ioxiMiYHUX 3aKOHOMIPHOCTEH M'A30BOI AIANLHOCTI,
NPOLECIB BiAHOBNEHHSA, PO3BUTKY CTOMMNEHHS, aaanTaLllii, a Takox pauio-
HaNLHOMO Xap4yBaHHA,;

® NPaBUNLHOrO BUKOPUCTAHHA Pi3HUX 3acobiB BiAHOBNEHHSA Ta nig-
BULLEHHA Di3UYHUX 30ATHOCTEW OpraHiamy;

® pO3yMiHHA pe3ynbTaTtie 6ioXiMIYHOrO0 Ta MEeAu4HOro KOHTPONIo
GYHKLOHANbHOrO CTaHy OpPraHiamy Ta iH.

XIMIMHHUM CKAA/Z OPTAHI3ZMY AIOAWHH

Jo cknapy opraHiamy nioaguHW BXOAATL Pi3Hi OpraHiyHi Ta Heopraxiy-
Hi pEYOBUHU:

I | | | 1 —s BYrnesoam
MEeTanM HeMeTann OKCUAM KWUCNOoTU COoni —* XWUPKH
Ca o, co, HCI NaCl = Ginku
Na P H0  H.CO, NaHCO, e e GAcTH
K s NO H,PO, NaH.PO, | KETOHM
Mg Cl Na,HPO, I+ kapBOHOBI KUCNOTH
Fe | Na,PO, -+ aMIHOKMCNOTH
Zn F = BiTAMIHK

“— iHwWi

BigHOCHMIA BMIiCT uMX pe40BUH NOKa3aHo Ha puc. 1, i3 aKoro BuaHo,
wo 6nmabko 60 % macwu Tina ctaHOBUTL BoAa. BiAHOCHO BENUKWiA BMICT
Ginkie (18 %) Ta xupis (15 %).

MinepanbHi Byrneeomt 2% Byrnesop,u_ CTaHOBNATb TiI'!bKV!
pe4osuHmM 4 % Iwi 1 % 2 % macu Tinata 1 % — ue iHwi
Kupm opraHiyHi cnonyku. MiHepanbHi
5% pe4oBuHM cTaHoBNATb 4 % Big
,.' macu Tina.
Binku Bopa Yci pe4yoBuHU opraHiamy nio-
8% ki AVHU, AK | HEXUBOI NPUPOAU, NOo-
Puc.1. BigHOCHW# XiMiYHWA cknag 6ynoBaHi 3 aToMiB pi3HUX XiMiy-
OpratiaMy IoanHH HUX ENEMEHTIB.
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XIMIYHI EAEMEHTH OPTAHI3MY TA IOHH

TkaHUHW OpraHi3amy NIOOVHU MICTATb, B OCHOBHOMY, 22 i3 110 Bigo-
MMX XIMIYHUX €NEeMEHTIB, 3 AKUX YOTUPU XiMiYHi eNeMeHTU € OCHOBHM-
MM, OCKIiNIbKM iXHA YacTka CTaHOBUTL 6nn3bko 98 % macu Tina. BoHu Bu-
KOPUCTOBYIOTLCA ANs NoByn0oBW OpraHiyHUX CTPYKTYPHUX KOMMNOHEHTIB
tina. Uumn enemenTamu €:

O — okcureH (NpocTa pe4oBrHa KMCeHb) — 6nu3bko 68 %, C — kap-
60H (Byrneup) — 6nM3bko 20 %, H — rigporex (BoAeHb) — 6GNU3LKO
10 %, N — HiTporeH (a3ot) — 6nu3bko 2 %.

IHWI eneMeHTM NOTPiBHI OpraHiamy B MeHLLIN KiNbKOCTI. 3anexHo Big,
notpebu ix NoAiNAITL HAa Makpo-, MIKPO- Ta YNbTPaMikpOenemMeHTu.
MaxpoenemeHTH cTaHoenaTb 1—0,1 % macu tina — ue Ca, P, K, Na, Cl,
Mg, S. MixpoenemenTyn ctaHoBNATL MeHwe 0,01 % macu Tina — ue
Fe, Zn, Cu, Mn, Co, Cr, J, F TaiH. BoHu BxoasaTb 00 cknagy cknapgHux 6in-
kiB (ocobnueo ¢pepmenTia) abo € aktuearopamu BioXiMiHHUX NpPOUECIB.
YneTpamikpoenemMeHTu HeobxiaHi opraHiamy B Ayxe Manux KOHUEeHTpa-
uisx i ctaHoenAaTe MeHwe 0,001 % macwu Tina. Ue Se (cenen), V (BaHa-
niid), Au (3onoTo), Ag (cpibno), Cs (uesiid), Sr (cTpoHuii) Ta iH. BaraTto 3
HUX 3HaX0AATLCS B OPraHi3Mi y BUrnafi eneKTpuyHO 3apsiKeHux 4yacTu-
HOK — iOHIB: KaTiOHIB, AKi BiAaNW eNeKTPoHW | MaloTb NO3UTUBHWIA 3a-
pag (Na*, Kt, Ca?*, Mg?*), Ta aHioHiB, fAKi NpUAHANK eNeKTPOHW | MaloTb
HeraTusHuin 3apsa (Cl-, J-, SO,%, PO,%).

BYAOBA, KANACH TA BIOAOTI'TYHE 3HAYEHHSA
OPTAHIMHHUX CITOAYK

Binbwy YacTuHy cyxoro 3anuiiky OpraHiaMy CTaHOBNSATbH OpraHiyHi
pe4voBuHM (90—96 %). BoHu nobynosaHi 3 atomie kapboHy, 3'€QHaHUX

I
Mix coboio kap6oH-kap6oHoBUMKU (— (I;—(lz—) 3B'A3KaMM.

BaneHnTHicTb aroMie kapboHY B YCiXx OpraHiyHMX CNonykax cTaHo-
BuUTb 4. KapboH HailAyacTile 3’eAHYETbCA 3 aTOMaMMU rigporeHy, okcure-
Hy abo pi3HMMWU PYHKUIOHANIbBHUMW TpynamMu atoMiB, AK L€ BMAOHO 3i
CTPYKTYPHOI HOpPMYNU OUTOBOI KUCNOTU:

H
I 40
H—?—C\
H
H (o]
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Y CTpYKTYpHUX POpMYnax saranbHa napa eneKTpoHiB, WO CTBOPIOE
XiMiYHWIA 3B'A30K, NO3HAYAETLCH PUCKOID, TOMY HaBKONO kapboHy 3aB-
XOW 4 pUCKU.

OpraHiyHi pe4oBUHWU OpraHiaMy MaloTb HEPO3ranyXeHi, po3ranyxeHi
Kap6OoH-kapBOHOBI NaHLIOrK:

oLl |
e e

a TakoXx 3aMKHYTi kapOoH-kapboHoBi 260 KapBOH-HITPOreHHi NaHWor
4yu LUKNIU:

rexcaH 6eH3on LMKNONEHTaH nipumMiguH
H CH
2
H,C H, HC CH H.C CH, N
H,C H, HC CH H,C CH,
CH, B i CH, N
CH

S N
T e
HC X\ NH

N

ATOoMU kapbBOHY 30aTHI YTBOPIOBATM MiX COBO0I0 NOABINHI (——(|3=(|3—),
um nNoTpINHi (~C=C—) 3B’A3kKN. PE4OBUHMN, O MAIOTh TaKi 3B’A3KU, HA3U-
BalOTb HEHacu4eHNMM. [puKNagoM HEHACUYEHOT Pe4OBUHU OpraHiamy
€ oneiHosa xupHa kucnota (C,,H,,COOH), sika BxoauTb A0 CKnaay Xu-
piB i HaQAae iM BNACTUBOCTI PiaVHK:

CH, - (CH,), - CH = CH — (CH,), - COOH.

AToMu kapbOHY B OpraHidHMX Cnonykax MOXyTb 3'€aHyBaTucs 3 rpy-
namu atoMmis, siki HaOAaTbL Pe4OBMHAM NEBHUX BNACTUBOCTEN — KUCNOT,
CNUPTIB TOWO — i MalOTb Ha3BY PYHKUIOHaNbHI rpynK. 3a X HasaBHICTIO
B MONeKynax BUainaioTb OKpemi knacu pe4osuH. OCHOBHI GyHKLIOHANbHI
rpynu Ta Knacu OpraHiYHMX Pe4oBUH, WO iX MICTATb, NOAAHO Y
Tabn. 1.
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Ta6augn 1. 3anuc Ta Bassr GyHKQIONAABHEX rpyN i KAACIB OpraBivHHX pedoBHH

Mpyna HasBsa Knac
R—OH MapokcunbHa CnupTn
(R — papukan)
p KapbokcunbHa OpraHiyHi kucnoTu
—cZ, (—COOH)
OH
P AnbperigHa Anbaerigu
—c{  (~=COH)
H
(0] KeTorpyna KetoHu
1]
-C—  (~CO-)
—NH2 AmiHorpyna AMiHM, amiHOKUCNOTH
—SH CynborigpuneHa AmiHokucnoTu, 6inku,
KO(hepMEHTH
40 CknagHoedipHa Ecbipu, xupu
-c _ (-C00-)
0_

3Haloum GyHKUiIOHaNbHI TPYNK, fIKi € B PE4OBUHI, MOXHa Nerko 3anu-
caTu il CTPYKTYpPHY GOpMYIy Ta OxapakrepuaysaTtu 1l BnacTUBOCTI.

Hanpuknap, 3aranbHa ¢opmyna amMiHOKMCNOTH, WO Mae kapbo-
kcuneHy (-~COOH) Ta aminorpyny (—-NH,), 3anucyeTbea Tak:

T
H- ?*— NH,
COOH

BnacTuBOCTI OpraHiyHUX pevyoBuH, IXHA 30aTHICTL BCTynaTtu y Gioxi-
MivHi peakuii 3anexarb Big TMNIB XiMiYHUX 3B’ A3KIB MiX aTOMaMK y Mone-
Kynax. BuainaioTb Taki xiMivHi 38'A3KWU: KOBANeHTHI, iOHHI, rigporexHi.
HaiimMiuHilwunia 38'a30K — KoBaneHTHUA. BiH yTBOpeHuiA 3aranbHoOKO na-
POIO eNeKkTPOoHIB i NO3HAYAETLCA B CTPYKTYPHUX popmynax puckoio. Ok-
peMi KOBaNneHTHi 3B'A3k1 MiXK aTOMamMu BiAHOCHO Nerko po3puealnTbes i
NP1 UBOMY BUAINSETLCA 6araTo NOTeHUINHOI eHeprii. Taki 3B’A3kK Ha3u-
BalOTb MakpoeprivHumMm abo BUCOKOEHepreTUHHMMMU, SIK | Monekynu,
IO X MaioTb. BOHU € y pe4oBuHax, siki BAKOHYIOTb eHepreTuydHy GyHKUio
B opraHiami: ATD, AAD, kpeatuHpocdar 1a iH. Lleih 38’A30k yMOBHO
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No3Ha4YaeTbCA XBUAACTOIO NiHie (~). Tak, y monexyni AT® (aaeHo3uH-
TpudgocdarT) ABa Takux 38'A3kN: afeHo3uH — P~ P ~ P.

Llo cknany opraHiamy BXOAsTe BUCOKOMONEKYNAPHi | HU3bKOMONEKY-
NAPHI opraxivyHi cnonyku. BucokomMonekynspHi peqosuHM, cybmonekynsip-
Hi Ta KNiTMHHI CTPYKTYpW NoGyaoBaHi BCLOro 3 YOTUPLOX TUMIB HU3bKOMO-
nexkynapHux monekyn. Lie aMiHOKMCNOTU, HITPOreHHi 0CHOBW, MIOKO3a Ta
XupHi kucnotu. Cepep, HUX € Taki, WO HE CUHTE3YIOTLCA B KNiITMHAax opra-
Hi3MYy (He3aMiHHI aMiHOKMCNOTK, HEHaCcKU4EHI XMPHI KUCNoTK). BoxK, AK i
BCi MiHEpanu, Hanexarb 00 He3aMiHHMX ¢daKTopiB Xxap4yBaHHS, LLIO Ma-
I0Tb NOCTINHO HAAXOAUTU A0 OpraHiaMy B NOTPIGHUX KINbKOCTAX.

Knacudgpikauis opraviynnx pe4oBuH. IcHye BaraTo knacudikauin
3anexHO Big, NPUHUMNY, NOKNAAEHOro B iXHIO OCHOBY. Y BioxiMil knacu
OpraHiYyHUX pe4yoBUH BUAINAIOTL 32 NPUHLMNOM BUKOHAHHA HUMW KOH-
KPeTHUX QYHKLA B OpraHiami:

ByrneBoam (2 % macu tina) — eHepreTniHa QyHKLinA

6inku (18 %) — CTPYKTypHa Ta 6arato iHWux GyHKLIR

xupu (ninigyn) (15% ) — eHepreTuyHa Ta KOMMOHEHTU KNiTHUH-
HUX MeMbpaH

HykneiHosi kucnotn (1 %) — 36epiraioTe Ta NepesaTb reHeTUYHI

(cnapkoei) 03HaKK AKAVHW; BIANOBI-
[aloTb 32 CUHTE3 Binkis.
OOMiH uMX peyYyoBUH, @ TakoXx BiTamiHiB, ropMoHiB, pepMeHTiB,
HYKNeoTMAiB Ta ixHA Ponb y M’A30BINA AiANLHOCTI NIOAUHU € 3aBAAHHAM
HaWOro No4anbWoro BUB4YEHHS.

BMICT HEOPTAHIMHHUX PEHOBHH

HeopraxiyHuMn peyoBuHaMM OpraHiamy nioguHU € BoAa Ta pisHi Mi-
HepabHi Pe40BUHU.

Bopaa ctaHoButb 6nu3bko 60 % macu Tina. BoHa € OCHOBOIO BHYT-
PILLHBOrO PIAVHHOIO CepeaoBulla OpraHiaMy, Oe pPO34YUHSIOTLCA Pi3Hi
peYOBUHU, PYXaAIOTLCA, OOMIHIOIOTLCA, NPO WO ACKNAAHILLE PO3rNAHYTO
Yy po3aini 2.

MiHepanbHi pe4oBWHM CTaHOBNATL 6n1KM3bko 4—10 % macu Tina. Y
KNiITUHAaX BOHWU 3HAX0AATLCH NepeBaxHO Y BUrNAAI iOHiB (KaTioHiB i aHio-
HiB) i MalOTb Ha3BY enekTponitu. KpiMm Toro, 6arato 3 HUX BUKOPUCTOBY-
€TbCA AnA nobynosu OpraHiYyHUX peyvyoBWUH, Hanpuknap, reMornoGiny
(Fe?"), umtoxpomis (Fe, Cu), sitaminy B,, (Co), ropMOHy TUPOKCUHY (J)
TaiH., wo 6yae po3rnaHyTO Aani.
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OpraHiyHi Ta HeopraHiyHi pe4OBMHU BXOAATbL A0 CKAany NPOAYyKTiB
xapuyBaHHs. Oco6AMBO BaXJIMBUM € HAaOXOOXEHHS 00 OPraHiaMmy Tux
pPe40BUH, AIKi HE MOXYTb YTBOPIOBATUCA (CUHTE3yBaTUCA) B OpPraHi3mi
NIOAUHNY, X HA3UBaKOTb HEe3aMiHHUMK dakTopamu xapuyyBaHHA. BoHu
MaloTb NOCTIMHO HAAXOAUTU 3 NPOoAYKTaMu xapdysaHHs abo y cknagi
xap4oBux no6aBokK, AKi YacTO BUKOPUCTOBYIOTLCA Y CNOPTI, Niag 4ac pea-
GiniTauji Ta nikysaHHs xsopux. Tomy 6yaosy, 3Ha4yeHHA Ta metaboniam
OKpPEeMUX pe4yoBuH HeOBXiAHO 3HATKM K CNOpPTCMeHaM, ManbyTHIM Tpe-
Hepawm, Tak i paxisusam 3 peabinitonorii Ta pekpealdii, Baneonorii, ockinb-
KW pauioHanbHe xapyyBaHHA € HeobXinHOK YMOBOIO BiaHOBNEHHA abo
NiABUWEHHNA Pi3NYHNX 30AaTHOCTENA OpPraHiamy nioauHU, 36epexeHHs i
300pOB’S.

Takum 4YMHOM, BUBYEHHA KypcCy “Bioximia” i “BioxiMia cnopTy” cTyaeH-
TaMu, siki cneuianiayloTecs 3 Gi3MYHOro BUXOBaHHA Ta CNOpPTY, CNpAMOBa-
He Ha OBONOAIHHA 3HAHHAMMW 3 MeTaboniaMy OCHOBHUX KNaciB pe4OBUH B
opraHiami y HOpMi, nig Yac M'A30B0I AiANLHOCTI Ta NPY AeAKUX 3aXBOPIO-
BaHHAX, Y4aCTi Y UMX npouecax BiTamiHiB, ¢epMeHTiB i FOPMOHIB, TXHbLOIT
poni y ¢yHkuii M'a3iBe Ta eHepro3abesneyenHi pobotu. Lie HeobxigHo
ONA po3yMiHHA TUX MeTaboniyHux 3MiH B opraHiami, aki sinbysaloTbcn
nig Yac pisHUX Pisn4HUX HaBaHTaXXeHb, CNOPTUBHUX TPEHYBaHb, Y Nepi-
Of, BiOHOBNEHHA Opradi3amy, NONINWeHHi cTaHy 300poB’'a Ta ¢isu4HOI
npauesnaTHOCTI Nig BiMBOM pauioHanbHOro xapyysaHHs, ¢apmakono-
riyHo1 kopekuii 4u ¢isnyHoi peabinitauii. OaepxaHi 3HaHHA LONOMOXYTb
yoockoHaniosaTtu, kopurysatu abo, HaBiTb, ynpaBnsait npouecamu 06-
MiHY Pe40BWH 4015 NONINWEeHHA CNOPTUBHOMQ pe3ynkTaTy Yy CTaHy 340-
POB'A NIOOUNHMU.

YnpasnitHa npouecamu o6MiHY pe4oBuH 3abeanedyye 4iTkO nigno-
pAaKoBaHa Mepexa pPerynsiTopHUX CUCTEeM Ha Pi3HUX PiBHAX PYHKLIOHY-
BaHHA OpraHi3Mmy: Ha piBHi ¢epmeHTie, ropmonis, LIHC. MNig vac suko-
HaHHA $i3V4YHUX BNpaB, CNOPTUBHUX TPEHYBaHb BiaOyBaETLCA NPUCKO-
peHHs 0OMiHY peyoBUH y M’A3ax Ta iHLUMX TKaHWHAX, YA0CKOHANeHHs po-
60T perynatopHux cucteM metaboniamy, WO NexXuTs B OCHOBI agan-
Tauii opraHiaMy 00 HMX Ta NiABULLYE MOro Qi3nyHy Npaue3naTHICTb.
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Kourpoasui sangrapen

. LLlo BuB4ae BGioxiMmia Ta GioxiMia cnopTy, AKe ix 3Ha4eHHs ANA Niaro-

TOBKMW cneujianicTis 3 Qi3nyHOro BUXOBaHHA Ta cnopTty?

. flki MmeTOoaM [OCNIOXEHHA BUKOPUCTOBYIOTLCA Y Bioximil?
. Hki ximi4YHi eneMeHTH Ta Knacu pe4oBuH BXOASTb A0 CKnany Opradia-

MY NHOONHUT

. Ha ski rpynu noginfioTecs MiHepanu, WO MICTATLCS B OpraHiami nio-

OVHKU?

. Hkuia BMIiCT OKpemMmx KnaciB opraHiYHUX pe4oBUH B OpraHiami nioguHn?
. flki HeopraHiyHi pe4oBMHKN MICTATLCA B OpraHdiami ? LLlo Take ioHun abo

enekTponitn?

. Ak BNnnuBaloTb Pi3nyHI HasaHTaxeHHs Ha MeTaboniam Ta npauesaar-

HICTb NIOAUHKU?

Curyayiiini saganen

. CnoptcmeH BukoHaB po60oTy cybMmakCUManbHOT NOTYXHOCTI. HAkui

Npouec OKMCHEHHSA rmioko3n 6yne 3abeanevyBaTu eHEprielo Taky po-
60Ty? HanuwiTk cxemMy piBHAHHA LLOro NPOLECY.

. HeobxigHo npoBecTy TEpPMIHOBUIA KOHTPONb PIBHSA MIOKO3M Y KPOBi. HK

ue MoXHa 3pobutn? Hka ¢isionoriyHa HopMa UbOro Noka3Huka?

3aBaaHHa Ans CaMOCTilHOT po60TU CTYAEHTIB
Cknagite (CxemMaTU4HO) CTPYKTYPHY KapTy Hayku “BioxiMmia” 3a Tpboma
HanpsasMamu: npeamMeTr BMBYEHHSA, rany3i 3acTOoCyBaHHA, B3ae-
MO3B’A30K 3 iHWUMW HayKkamu.
HageepniTb Npuknaau okpeMux Knacis pe4oBvMH Ta HanNULLITbL CXeMy po3-
naay ix Ha ioHu.

Tectn arn konrporo snans® YT

. Hazeatu npeomet suByeHHn Gioximii Ta Gioximii cnopTy:

A. BHYTPIiLWHbOTKAHUHHMA O6MIiH PEYOBUH Ta AOro 3MiHKU nip, yac o¢i-
3UYHUX HABaHTaXEHb.

B. ®yHkujii opraHiaMy Ta ix 3MiHK Nif Yac Pi3UYHUX HaBaHTaXEHb.

B. Bynoea Tina Ta HOro 3miHu y nepios, CnOpTUBHOI AiANLHOCTI.

* TyT i Aani B TecTax NOTPIGHO 3HAWT OAHY NOBHY BiPHY BIANOBIAL.
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I CTpykTypHa opradizauia Tina Ta 11 3MiHW BHacnifAoK 3aHATb
CNOPTOM.
. Bka3zatu Ha MakpoenemMeHTH Opradiamy NoAuHU Ta HanucaTh IX Y BU-
rnagi ioHiB:
A. Fe, Cu, Mn, |
B. Ca, P, Na, K.
B.S,Si,FV.
I. Zn, Co, Cr, Se.
. flki pe4oBUHM CTAHOBNATL HaWBiNbLY YacTMHy Macu Tina?
A. TOpMOHM Ta BiTaMiHW.
B. XKvpu Tta Byrnesoam.
B. Boaa Ta Ginku.
. MiHepanbHi pe4oBUHU Ta aMiHOKMCNOTK.
. ke 3HauveHHn Mae BioxiMmia Ta 6ioxiMia cnopTy ans cnevianicTis 3 ¢i-
3UYHOrO BUXOBaHHA?
A. 3HaHHA 3 aHoro npeamerta HeobxigHi ANA ouiHKKM BNaMBY i3ny-
HUX BNpas Ha OpraHi3m.
B. 3HaHHA AONOMOXYTb 3PO3YMiTU NPUYUHU 3aXBOPIOBaHD.
B. 3HaHHA 003BONSATL NPABUMABLHO PO3POBUTM METOAMKY CNOPTUBHUX
TPEeHyBaHb.
I 3HaHHA HeobXxiaHi AnA Po3yMiHHA Nnpouecis 06MiHY pe4yOoBUH.
. YKa3aTu Ha OpraHiyHy KMCnoTy Ta amiHOKWUCNOTY.

A. CH,-CH,-COOH, CH,~CH,-CHNH,-COOH.
6. CH,~CHOH-COOH, CH,~CH,~CH,—NH,.

B. CH,0H-CHOH-CH,0H,  C(H,,0,.

. CH,~CH,-OH, CH,-CH,.

. HaasaTu ximiuHui4 3B’A30K, WO € B MOnekynax AT ta AAD.
A. EdipHuit abo cknagHoedipHuia.

B. MakpoepriuHuit a6o BUCOKOEHEepPreTUYHUIA.

B. KosaneHTHuin ab0o MiLHUA.

. EnexTpocTaTuUyHuiA.



Pozgin 2
OBMIH BOAU
TA MIHEPAABHUX PEYOBHH

Bo.u,a (H,0) € ayxe BaxnMBOIO0 CKNaA0BOI0 YaCTUHOIO OPraHiamy i
noTpibHa ANAa XUTTA Ta XUTTEAIANLHOCTI OpraHiaMy, Xxo4a i He € NOXuUB-
HOI0 pe4yoBuHOI0. BTpaTta opradiamom nioguHu noHag, 10 % sogu npu-
3B0AUTL A0 ioro 3arnbeni. ToMy B Opradiami NOBUHEH NiATPUMYBaTUCH
NOCTIHHWA BMICT BOAM, AK i BCiX iHLWKX XiMIYHHUX PEYOBUH, AKWMIA HA3nBa-
10Tb XiMiYHMM roMmeocTasaom. XiMmiyHuii romeocTas 3abeaneyye BUCOKY
¢i3nyHY npauesaaTHiCTb NI0AUHA.

MNig yac M’A30BOI AiSNEHOCTI MOXJUIUBI 3HAYHI MOPYLUEHHA BOAHOIO
6anaHcy, oco6nuBO Nig 4ac cneku, Wo 4acTo NiMiTye npaue3naTHiCTb
HaBiTb Oo6pe apanToBaHMX OO0 BUCOKOI TeMnepaTrypu CnOpPTCMEHIB.
Ceoe4acHe nonoBHeHHA Boau abo 3anobiraHHA 3HeBOAHEHHIO OpraHia-
My HeobxigHe ansa niaTpUMKK poboTK BCix AOro QyHKUIOHANbHUX CUC-
TeM, pPe3ynbTaTMBHOI CNOPTUMBHOI AISNBHOCTI, MPUCKOPEHHS NPOLECiB
BiZHOBNEHHSA nicnsa poboTu.

3HaHHA npo ocobnueocTi 06MiHy BoaM Nif Yac M'A30B0I AiIRNLHOCTI
MaloTh CYTTEBE 3HAYEHHSA AN1A cneuianicTiB rany3i Qisn4yHOro BUXoOBaHHA
Ta Cnopry.

BMICT, CTAH TA ®YHKUII BOAW B OPTAHI3MI

BmicT Boau B opraniaMi yonosika cTaHOBUTL 61M3bko 60 %, XiHKW
— 50 % macwu Tina. KinbkicTe BOAU B OpraHiami 3MiHIOETLCA NPOTArOM
xuTTA. Tak, 8 embpioHa Ti Hainbinblwe (0o 97 %), a B Tini cTapoi noguHu
HanMeHwe (o 50 %). Y pisHux TkaHMHax BMICT BOAW HEpPiBHOMIpHUA.
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Hainbinbwe 1i B cnuHi (99 %) ta kposi (92 %), HallMeHWwe — Yy KicTkax
(6nuabko 30 %), BiaHocHO Garato — y M’'a3ax (ao 70 %).

B opraHiami Boga € ocHOBOW BionoriyHux piguH: nnasmu, uiTonnas-
MM, NiIMPU, MXKKNITUHHOI piavHK, KMLWKOBOIO COKY, CNIMHK, cedi Ta iH. Bo-
0a B HUX 3HAX0OUTLCH B PI3HUX CTaHax, TOMY Ma€ Pi3He 3Ha4YeHHSs.

Bupi3HAIOTL Taki CTaHW BOAW B OpraHiami:

« FiaparauiitHa, abo 3s'A3aHa 3 6inkamu, soga. He asaxalo4um Ha Te,
Wo npouecu rigparauil B8igOyBaloTbCA NOCTIMHO, KiNbKICTb i1 Maixe He
3MIHIOETLCA. TiNbLKKU Nif 4ac CTapiHHA OpraHiaMy BTpaYaeThLCH rigpara-
uiiHa BOAa, WO NPUM3BOAUTL A0 3MOPLLYBAHHS TKaHWH Tina.

e IMmobinisosana s0fa 3HAXOAUTLCA B 3AMKHYTOMY NPOCTOPRI MiX
MmeMbBpaHaMun KNiTUH 44U CTPYKTYpamMu cKnanHux pe4yoBuH. Bona cTso-
ptoe ymoBu gna nepebiry 06MiHHWMX NPOLECIB Y KNiTUHAaX i NiATPUMYE ix-
Hi YHKUIT, CTPYKTYpPY Ta dopmy. Binblia YacTuHa BOAU OpraxiaMmy (0o
63 %) 3HaxoanTbCA Y KNiTMHax (UMTonnasmi).

* BinbHa BOga — ue Boga pisHux 6ionoriyHux pignH opraHiamy. Hain-
Ginbwe 11 y MiXKNITUHHOMY npocTopi. CaMe U0 BOAY OpPraHiaMm nerko
BTPA4ae y pe3ynbraTi NOTOBUAINEHHA. Y pa3i 3aTpumManHs ii B opraHiami,
NOpPYLUEHHi BUBEAEHHA HAPKaMK TOLLO, BOHA 36MpaeTbCs nig, WKipolo (y
KNITKOBWHI) 1 yTBOPIOE HAabpsAkK.

BionoriyHe 3Ha4YeHHs BOAW B OpPraHiami nioauHu A0CUTb pisHOMa-
HiTHe 3aBasAku ocobnueocTsam 6ya0BU it MONEKynu.

3a ceoeto 6yaosoto monekyna sogu (H,0) — aunons (mae npotu-
NexHi 3apaau Ha Monekyni):

- ¥
H 105° h

+ +

YacTuHa Monekynu Boaw, oe 3Haxoautecs okcureH (O), 3apsaxeHa
HEeraTuMBHO, a Ae atoMu rigporedy (2H) — no3auTnBHO. 3aBASKM LbOMY
BOHA MOXe B3aEMOJIATK 3i CBOIMM MONEeKynaMu Ta iHLUMMW pe4yoBUHa-
Mu. MNMpu uboMy ab0 YTBOPIOIOTLCH CkNadHi KOMMIEKCU 3 BOAOIO (riapa-
™, Miuenm), abo ioHHi cnonykuM po3anagaloTbCs Ha ioHm (BigGyBaeTbCA
enekTponiTu4Ha gucoujauis), Hanpuknag, cine NaCl gucouijioe Ha kaTi-
oH Na* Ta anioh ClI-:

Na'Cll —» Na +CI'

Xnopua HATPUIO KaTiOH aHioH
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KnucnoTtu aMcouiioioTb Ha KaTioHW rigporeHy, ki Ha3uBarTb NPOTOHA-
MW, Ta aHIOHWU KUCNOTHOMO 3aNULLIKY:

HCI - H* + CI-.

Bopa B opraHiami nioguHn BUKOHYE Taki PyHKLI:

* po34nHse Garato pe4oBuH (rasum, CO,, NH,, coni, kucnoTu, opra-
Hi4Hi pe4yoBuHmM 3 rpynamun —OH, -NH,, -COOH);

e Hepe y4actb y BioxiMivHMX peakuisx (rigponia, rigpartauif). Ha-
npuknan, peakuia posnagy AT® npoxoauTb 3 y4acTiO BOOW, TOMY Mae
Ha3BY rigponis;

® € cepeaoBuLleM, ae BindyBalOTLCA Pi3Hi XiMiYHI NepeTBOPEHHS,
nigTpumye GopMy KNITUH Ta IXHI PyHKUIT;

* NiATPUMYE TEMMNEpPATYPY TiNa 3a paxyHOK BUNapoOBYBaHHA (NOTOBU-
nineHHn);

¢ NiATPUMYE KUCNOTHO-OCHOBHWIA CTaH;

o 3abesneyye TPAHCNOPT PEYOBUH Ta CaMa BUPIBHIOE IX KOHLEHTPA-
Uil 3aBAsiKU OCMOCY;

¢ € OCHOBOIO 6GionoriyHMx piguH opradiamy, Ae nNiATPUMYE OCMOTHUY-
HWIA TUCK (HeobxiaHa ymMoBa AiaNbHOCTI cepueBo-CYAUHHOI CUCTEMN Ta
OYHKUIN Pi3HUX KNITUH).

Takum YWHOM, BOAa CTBOPIOE YMOBM FOMEOCTasy B opraHiami, nopy-
LWEHHA AKWUX NPU3BOAUTL A0 3HWKEHHA NMpaue3naTHocTi, pO3BUTKY 3a-
XBOPIOBaHb abo cmepTi. ToMy BaXJIMBO NiATPUMYBATU NOCTIAHMIA 0BMIH
BOAM i3 HABKONULLHIM cepenosuLlemM Ta 3abeanevysaTtu BogHuin 6anaHc
opraHi3my.

BOJHHH BAAAHC TA HOIO MOKAMBI 3MIHH
1 YAC M'I30BO! AIAABHOCTI

Ockinbku Boaa NOCTIAHO BUAINAETLCA 3 OPraHiaMy, Ti piBeHb Mae no-
NoBHIOBaTUCA. JTIOAUHA He MOXe XUTK 6e3 NOCTIMHOro CNOXWBaHHA BO-
OV, 3aBOAKKM YOMY A NiATPUMYETLCA BOgHMIA GanaHc.

Bopgnuii 6anaHc — ue piBHOBara Mix BUAINEHOIO Ta CNOXWUTOIO BO-
noto (puc. 2).

Ao6osa noTtpeba y Boai 3BM4aiiHOl JOpOCNOl NIOAWHK B CepeaHLOo-
My cTaHoBUTL 2,5—2,8 n abo 40 mn Ha 1 kr macwu Tina. ina piTel notpe-
6a B Boai 6inbwa y 2—3 pa3m i ctaHoBuTe 80— 100 Mmn Ha 1 kr macu Tina.
3anacu Ti NONOBHIOITLCA AK 38 PaxyHOK BOAM, WO HAOXOAMUTL 3 XXelo Ta
HanosMv (éx30reHHa Bofa), Tak i 3a paxyHoK Bogu, WO YTBOPIOETLCH B
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CnoXWBaHHA BupineHHs

BOAM BOAM
3 Hanoamu T [ 3 ceuen
(1500 mn, aGo 60 %) {1500 mn, a6o 60 %)
LNob6oea
norpeba
2,5n
3ixeio gain | Yepea wkipy Ta nereHi
(750 Mn, a60 30 % | ' (700 mn, abo 28 %)
MertaGoniuHa Bopa | 3 notom (150 mn, abo 6 %)
(250 mn, abo 10 %)

3 eKcKpeMeHTamMu
(150 mn, abo 6 %)

Puc. 2. Cxema sofgHoro 6anaMcy B opraHiami MioanHu

TKaHWHaxX opraHiamy B npoueci 06MiHy pe4oBuH (eHgorenHa abo me-
TaboniyuHa Bopa). KinbkicTe eHOOreHHol BOOM CTaHOBWUThL He binbLue
250—350 mn Ha noby i 3anexuTb Bif, IHTEHCUBHOCTI 06MiHY Ta ocobnu-
BOCTEN OKUCHEHHSA OKpPeMUX pe4vyoBWUH. Haibinble Boau YTBOPIOETLCA
nicna okMcHeHHs xupie — 107 r #Ha 100 r xupy, MeHwWwe Nicns OKUCHEHHS
ByrneBogiB (56 r) Ta 6inkis (41 r).

CranicTe BMiCTy BOAW B OpraHi3Mi niaTpUMyeETLCA PerynsiTopHUMM
cucremamu — LUHC Ta ropMmoHanbHO0. TOPMOHU KOHTPONIOIOTL AififNb-
HICTb HApPOK. Lle, 30kpema, ropMoH rinogiay — BazonpecuH (aHTuaiype-
TUYHWIA) Ta KOPW HaOHWUPHUKOBWUX 3aN103 — anbaocTepoH. BoHn 3atpu-
myioTb Na Ta H,0 B opraHiami.

Brparty Boau opraHiamom abo 3HeBOAHEHHA HA3MBaIOTL Aerigpara-
wi€o. 3HEBOOHEHHA BUK/IMKAE 3MEHLWeHHA 06'eMy nna3Mu KpoBi Ta
LUBMAOKOCTI TPAHCNOPTY pe40BUH Yepe3 36inblueHHSA il ryCTHUHMK, WO no-
ripwye OisnbHICTb CepUEeBO-CYANHHOI Ta HEPBOBOI CUCTEMU, CKENEeTHUX
M’a3iB. ToMy perigparauis opraHiaMmy Ha 5 % BUKNUKAE 3HWXKEHHR disny-
Hol npauesgartHocTi Ha 30 % Ta MOXMBUIA ronosHMiA Binb, a noHan 7 %
MOXe BUKJIMKaTU KOMaTO3HWA CTaH NioAWHW, 3aTbMapeHHA CBI4OMOCTI
Ta ramoumHadji (Binmop T1a iH., 2003; 3aiko, Buus, 1995).

3MeHweHHs 06’emy BOgM B opradiaMi Ha 1 % BUKNMKAE Big4yTTA
cnparm, Wo curHaniaye npo HeobxinHICTL il NONOBHEHHS.

Mig 4yac M’A30BOI AiANLHOCTI, 0COOGNMBO CNOPTUBHOIO TPEHYBAHHA,
KOAW 3HAYHO NPUCKOPIOETLCS 0OMIH PEYOBUH Ta BUAINEHHA eHepril, op-
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