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ITosicHIOBa/IbHA 3aMMUCKA

HaBuanbHa nucuuiiiHa nependadae O3HAMOMIIEHHS CTYIEHTIB 3 OCOOJMBOCTSIMHU
OlOXIMIYHMX TI€pEeTBOPEHb B OpraHi3aMi TpH M SA30BIM  JIAIBHOCTI, OlOXIMIYHHUMHU
3aKOHOMIPHOCTSIMHM OpraHizamii (13M4HOTO BHXOBAaHHS B IIKOJI Ta B MO3aypOYHHI Hac 1
HNO3UTUBHOIO BIUIMBY CHUCTEMATHYHMX 3aHATh (DI3MUHUMH BIpPaBaMU Ha CTaH 370pOB’S 1
Ipane3AaTHICTh IKOJISIPIB PI3HOTO BIKY.

VY pe3ynbTaTi BUBUCHHS AUCIUIUIIHN CTYICHTH MTOBUHHI:

3HATM: bynoBy, xiMIYHUH CKJIaJ], CTPYKTYPY M S30BOI'O BOJIOKHA; Cy4acHE ySBJICHHS PO
M’SI30B€ PO3CIA0JICHHS 1 CKOPOYEHHS, 3aKOHOMIPHOCTI €HEPTeTUKH M’ SI30BOi
poboTH 1 010XIMIYHOI ajganTallii OpraHi3My IIKOJSIPIB PI3HOTO BIKY J0O BIIpaB
pi3HOI TPHUBAJIOCTI Ta 1HTEHCHBHOCTI, O10XIMIYHI 3MiHM B OpraHi3Mi B IpOIEC]
(13MYHOTO BUXOBAHHSI IKOJISPIB.

BMITH: IlpoBoautu OioXiMiuHI JOCHIIKEHHS, $Ki BHKOPHUCTOBYIOTHCS B TIPAKTHII
(GI13UYHOrO BUXOBAaHHS B IIKOJI JJIS BU3HAUEHHS pPEakKIilii opraHi3aMy IiTeH Ta
HiUTITKIB Ha (PI3MYHI HABAaHTAXEHHs; CAMOCTIMHO IHTEPIPETYBATU OJEpKaHi

JTaHl.

IIponoHyOTHCH HACTYIIHI KpUTEPil OLiHKH OTPUMAHHUX CTYAEHTOM 3HAHb:

«3apaxoBaHoO» - IOBHA BI/INOBIJIb HA TUTaHHS 3 ONOPOIO HA MPOrpaMHU MaTepiall 3 pi3HUX
PO3JILITIB.
«He 32pax0BaHO0» - HEPO3yMIHHS 3aB/IaHHS T4 HEBMIHHA HOTO TEOPETUYHO OOIPYHTYBATH



Iepenik KOHTPOJIBLHO-KOMILUIEKCHUX MUTAHDb VIS CTYI€HTIB 3 TUCIHUIIIHA
«bioxiMi4yHi 0CHOBH (Pi3MYHOI0 BUXOBAHHS»
1. CtpykTypHa oprasizaiis M’ 130BUX BOJIOKOH.
2. MonekyaspHU MEXaH13M M’ 30BOI0 CKOPOUYEHHS 1 pO3CIa0IeHHS.
3. Kpearuadochokinazamii Mmexanizm pecunre3y ATO.
4. I'mikomiTHyHUN MexaHi3M pecuHTe3y ATO.
5. MiokiHa3zuuii MexaHi3M pecuntezy ATO.
6. AepobHuii MexaHi3M pecuHTe3y ATO.
7. bioxiMiuHi (hakTOpu BTOMH TIPH BHKOHAHHI KOPOTKOYACHHMX BIIPAB MaKCHUMAaJbHOI
HOTYHOCTI.
8. bioximiuHI (pakTOpy BTOMH IIPU BUKOHAHHI BIIPAaB CYOMaKCUMAaJIbHOI MOTYKHOCTI.
9. bioximiuHi ¢akTOpH BTOMH IPH BUKOHAHHI BIIPaB BEIMKOI Ta TOMIPHOI MOTYXHOCTI.
10. bioxiMiuyHa XapaKTEPUCTUKA MPOIIECIB BITHOBICHHS MPU M’ S30B1H AISILHOCTI.
11. ®a3uwuii xapakTep BIAHOBJICHHS. SIBUIIE CyTIEpKOMITCHCAIT].
12. bioxiMiYHI OCHOBH PO3BUTKY IMIBHJIKICHUX SKOCTEH IIKOJISPIB.
13. bioxiMiYHI OCHOBH PO3BHUTKY CHJIOBHX SIKOCTEH IIIKOJISAPIB.
14. BioxiMiYHi OCHOBH PO3BUTKY BUTPHUBAIOCTI HIKOJISAPIB.
15. bioxiMiuHiI OCHOBHU aJlanTaIlii MKOJISIPiB A0 (PI3UUHUX HABAHTAKEHD.
16. Ocob6mBOCTI OpraHi3My, 10 POCTE 1 PO3BUBAETHCS.
17. BioxiMiuHI OCHOBH CTaTe€BOTO AUMOPGI3MYy Ta OCOOJUBOCTI PO3BUTKY (DI3UUHHX
sAKocTel B myOepTaTHOMY HepioAl MiAITKIB.
18. bioxiMi4HI OCHOBH Xap4yBaHHS IITKOJISAPIB.
19. ®ynkmii cummaro-aApeHansoBoi CUCTEMU Yy (OpMYBaHHI ajganTallii MIKOJSAPIB 0
(b13MYHUX HABAaHTAKEHb.



BapiaHTH KOHTPOJIbHO-KOMILJIEKCHUX NMMTAHB JJIsl CTYAEHTIB 3 IUCHMILIiHH
«bioxiMiuHi 0CHOBM (Pi3HYHOr0 BUXOBAHHA»

BapianT 1.
1. CTpykTypHa opraHi3aiiisi M’ sI30BHUX BOJIOKOH.
2. Kpeatundocdhokinazauit mexaHism pecuaresy ATO.
Bapianr 2.
1. MonekynspHHil MEXaH13M M’ S30BOT0 CKOPOUYEHHS 1 pO3CcIablIeHHS.
2. bioximiuHi (akTOpu BTOMH TIPHM BHKOHAaHHI KOPOTKOYACHHX BIIPAB MaKCHMaJbHOI
HOTYHOCTI.
BapianT 3.
1. Kpeatundocdhokinazauit mexaHizm pecuaresy ATO.
2. OyHKII cUMIATO-aJPEeHAIoBOl CHCTEMH Yy (OpMyBaHHI ajamnTaiii MKOJApIB 0
(b13MYHUX HABAHTAKEHb.
Bapianr 4.
1. I'mikomiTHUHMA MeXxaHi3M pecunTe’y ATO.
2. BioximMi4H1 OCHOBM afanTallli MKOJISpiB 10 (GI3UIHIX HABAHTAKEHb.
BapianT 5.
1. MiokinazHuit MmexaHi3M pecuaTe3y ATO.
2. Oco0aMBOCTI OpraHi3My, 10 POCTE 1 PO3BUBAETHCSI.
Bapianr 6.
1. AepoOHuii MexaHi3M pecuHTe’y ATO.
2. bioximMigH1 OCHOBM afanTallii MKOJApiB 10 (I3UIHNX HABAaHTAXKEHb.
BapianT 7.
1. bioxiMiyHi (akTOpu BTOMH WIKOJIAPIB MPU BHUKOHAHHI KOPOTKOYACHUX BIIPaB
MaKCHUMaJIbHO1 TTOTY>KHOCTI.
2. I'mikoniTuyamii mexaHizm pecuntesy ATO.
BapianT 8.
. bioximMiuHi ¢akTOpu BTOMU IIPU BUKOHAHHI BIIPaB CyOMaKCUMAaIbHOT MOTY>KHOCTI.
. I'mikonituuyamii mexanizm pecuntesy ATO.
BapianT 9.
. bioxiMiuyH1 ¢pakTOpH BTOMU IPU BUKOHAHHI BIIPAB BEJIUKOI Ta MOMIPHOI OTYKHOCTI.
. BioxiMi4H1 OCHOBHU PO3BUTKY CHJIOBUX SIKOCTEH.
BapianT 10.
. bioxiMiyHa XapakTepuCcTHKa MPOLECIB BIIHOBICHHS MpU M’ SI30B1H TisSIIbHOCTI.
. AepoOHuii Mmexani3Mm pecunresy ATO.

N = N —

N —

Bapianr 11.
. bioximiuH1 ocHOBM ajanTariii 70 (i3MYHUX HABAHTAKCHb.
. MonexynsipHuii MEeXaHi3M M S30BOTO CKOPOYEHHS 1 po3ciaalOiaeHHs.

BapianT 12.
1. AepoOHuii mexani3Mm pecuntesy ATO.
2. CtpyKTypHa OopraHizaiist M’ I30BUX BOJIOKOH.

BapianT 13.

1. bioxiMi4HiI OCHOBH PO3BUTKY CHUJIOBUX SKOCTEH.
2. OyHKIIT CHUMIATO-aIpeHANOBOT cucTeMd Yy (GOpMYBaHHI ajanTtauii MIKOJSPIB 0
(b13MYHUX HABAHTAXKEHb.

N —

Bapianr 14.
1. ®a3Huit XxapakTep BIAHOBIEHHS. SIBHUIIE CyNEepKOMITCHCAITI].
2. bioximMi4HI OCHOBH CTaT€BOTO AUMOP(PiI3My Ta 0COOIUBOCTI PO3BUTKY (I3MYHHUX SKOCTEH



B IMyOepTaTHOMY Tepiol MiTITKIB.

Bapianr 15.
1. bioxiMi4HI OCHOBHM PO3BUTKY IIBUIKICHUX SIKOCTEH.
2. bioxiMIYH1 OCHOBHU Xap4yBaHHsI IIKOJSAPIB.



ETanoHHi BiANoBii HA KOMIUIEKCHI KOHTPOJIbHI po00TH
3 Kypcey «bioxiMiuHi 0cHOBH Qi3UYHOr0 BUXOBAHHSD)

Bapianr 1.
CrtpykTypHa oprai3aiisi M’sI30BUX BOJIOKOH

CTpyKTYpHOIO OJTMHHIICIO CKEJIETHOTO M’si3a € OaratosiiepHa KIiTHHA—Mioyum

Mionutu 0ToYEH1 eNEeKTPUYHO 30yATUBOIO MJIa3MAaTHYHOI0 MEMOPAHOI0, [0 OTpUMajia Ha3BY
capkoiemu, MICTATh y cO0l1 IIUTO30JIbHY YAaCTUHY —CApPKONIA3MY, CKOPOUYBaJbHI €EMEHTH —
mioghiopunu, BUCOKOIU(DEpEHIIHOBaHY CHAOIIa3MATHYHY CITKY —  CAPKONIA3MAMUYHULL
pemuKxynym, pO3BUHEHY CUCTEMY MITOXOHJIPil — caprocom.

CkeneTHi M’si3M MarOTh PO3BHHEHY CHUCTEMY MEMOpaH 1 KaHaJbI[IB CApKOILIa3MaTHYHOTO
petukynymy (CP), siki BimirparoTh pojb TOJOBHOTO pe3epByapa BHYTPINTHbOKIITUHHOIO Ca*. 3
eneMeHTaMu CP KOHTakTye cucrema MomnepeuHux Tpyoouok — 7-cucmema, ynpomOBK €IEMEHTIB
K0T BiIOYBA€THCS MOMIUPEHHS EJIEKTPUYHOTO MOTEHINany Bif capkonemu g0 memoOpan CP,
CHpu4MHAIOYM BUBUTbHEHHA 3 CP 10HIB KaJbIIito0.

3HayHy dYacTUHy OO0’€My M’S30BHX KJITHH 3aliMalOTh CKOpPOYYBaJIbHI €JIEeMEHTH —
Miogibpuny, 1O CIAaKOBaHI B TapayleibHI Iydkd. MOJEKYJISPHOI OCHOBOIO MiodiOpmi €
OpraHi3oBaHi y BUTJISAI1 HUTOK ((hiJJTaMEHTIB) CKOPOUYBallbH1 OUIKH —aKmMuH-MIiO3UH.

Capxomepu — CTPyKTYpHO-(DYHKITIOHAIbHI €JIEMEHTH CKOPOUYYBAILHOTO aIrapary CKEJICTHUX
m’s3iB.  CapkoMmepu yTBOpeHI mydkamu MiodiOpui, $Ki BiJOKpEeMJIeHI OJWH BiJ OJIHOTO
NEPIEHIUKYIIPHUMU CMYTraMu — Z-MeMOpaHamu.

CkerneTHi M’sI31 MalOTh MOMEPEYHY CMYTacTICTh, a caMe:

I-0ucku (i30TporHi), 0 YTBOPEHi "TOHKUMH'" Mio(iTaMEeHTaMu;

A-O0ucku (aH130TPOIHI), IO YTBOPEHi "TOBCTUMU" Mio(diTaMEeHTaMH;

H-30na — 4dvactuHa A-amcka, B sKid "ToBcTi" MiodilaMeHTH HE TEpPEKpPHBAIOTHCA 3
"TOHKUMH".

Ho cxnamy miodiOpwit BXOIATh TakKi OLIKH:

1) 10 cknaay TOBCTUX HUTOK — O1LIOK Mio3UH;

2) 10 CKJIaAy TOHKUX HUTOK — OUIKU aKmuH;

3) TpOIIOMiO3UH-TPOIIOHIHOBHI KOMIUTEKC (mpononin T, mpononin I, mpononin C);

3) OUIOK a-oxmumiH — KOMIIOHEHT Z-JIiHIi capKOMepiB; 3 UM OLIKOM croiydeHi KiHmi F-
AKTMHOBUX MOJIEKYJI TOHKUX (D17TaMEHTIB.

Kpeatundocdoxkinazuuii mexanism pecunresy ATP®
3 OLIIKOM aKTHHOM TICHO 3B’si3aHUI epMeHT KpeaTuH(ochoKiHa3a, SKUH KaTaai3ye peakiio
nepeHocy ¢ocaTtHoi rpynu 3 kpeatuHpochary Ha AJIP 3 HACTYMHUM YTBOPEHHSM KpeaTuHY 1
ATO:

Ko+ AL Kpeamunghocgokinaza s AT+ Kp

Kpeartungocdoxkinaza B CKeIeTHUX M’A3aX JIOJAWHU MAa€ BEUKY aKTHUBHICTb. YK€ Ha IpyTii
CeKYH/I1 MCJII ToYaTKy poboTu kpeatruHpochOKiHa3HA PEaKIIisl JOCITae HAMBUIIOT BUAKOCTI. L5
peaKilisi IepIIo0 BKIIOYAEThes B npolieci pecuntesy AT® y MOMEHT movatky M’s30BOi poOoTH 1
BIIOYBAEThCS 3 MAaKCUMAJIbHOI IIBHJKICTIO, JOKM HE OyIyTh 3HAYHO 3MEHINCHI 3amacu
KkpeatuHpocdary B M’s3ax.

MakcumanbHa TOTYXHICTh KpeaTHH(ocokiHa3HOI peakmii po3BuBaeTbesi Bxke Ha 0,5-0,7
CEKYH/Ii IHTEHCUBHOI POOOTH, 110 CBIIYUTH MPO BHUCOKY IIBUIKICTh PO3TOPTAHHS 1 MIATPUMYETHCS
BIpoJoBX 10-15 cekyHJ y HETpPEHOBAaHUX, a y BHCOKO TPEHOBAHUX CIPUHTEPIB MOXKE
yTpuMyBaTHch 110 25-30 c.

Maxcumanvna nomyoscnicms KpeatuHdocdokinazHoi peakiii ckimamgae 3,8 kJK * kr*xe ™,
3HaYHO TOTYKHIiIIe aHaepoOHoro rmikomizy (B 1,5-2 pasu) i aepoOGHoro mporecy (3-4 pasm).
3aranbHi 3amacu (ochoreHiB y HETPEHOBAaHUX JIOZed 3a0e3neuyloTh YTBOPEHHS €Heprii y
Kimpkocti Gimst 420 [k * kr'' M’s130B0i TKAHHHH, a Y TPEHOBAHUX — y 2 pasH GisbLe,

Memaboniuna emuicms TBOTO MEXaHI3MY HEBeNHWKa, Tak Ak 3amacu Kpd y wm’s3ax
nepeBuilyioTb BMicT AT® Bcvoro y 3 pasu, omxe miarpumanHs piBHa AT®D 3a paxyHOK
kpeatuHdocdaTy oOMEKEHO HOTro 3amacaMu, SKi BXK€ Ha 5-W CEKyHJ1 3MEHINYIOThcs Ha 1/3, a Ha




15-i1 cexyH11 — HAIMlOJIOBHUHY.

Edexmusnicmes xpeatuHdochokiHazHOi peakuii ayxe BHcCOKa (76%), OCKIIBKM BOHa
MpOTiKae 6e3MmocepeTHbO MiXK JBOMA pEYOBHHAMHU Ha Mio(iOpuiax.

Bwmict kpeatundochaTy B CKeNeTHUX M’A3ax 30UIBLIYETHCS B MPOLEC] aganTalii opranizmy
JI0 MIBUAKICHHUX, IIIBUJKICHO-CHJIOBHX, CHJIOBHX (Di3MUHMX HaBaHTaKeHb B 1,5-2 pasu, 110 BIIMBAE
Ha €EMHICTh KpeaTuH(}ochHOoKiHAZHOTO MEXaHi3My eHepro3ade3neueHHs M 130BO1 AisUTbHOCTI.

Posrnsnyra kpeatuHdocdokinazHa peakilis ckiagae OlOXIMIYHY OCHOBY TaKOi PYyXOBOi
SIKOCTI, SIK JIOKaJIbHA M’5130Ba BUTpUBAIiCTh. KpeatnrdochokinazHa peakiisi 3a0e3nedye eHEprieio
KOPOTKOYACHI BIPaBH MaKCHUMAaJbHOI IMOTYKHOCTI (OIir Ha KOPOTKI JMCTAHIII, CTPUOKH, KUIKH,
BaKKOATJICTUYHI BIIPaBH).

Bapianr 2.
MoJiekyJsipHHil MeXaHi3M M’130BOI0 CKOPOYeHHs i po3ciadieHHs

B ocHOBYy cydacHOro ysBJIEHHS @pO MEXaHI3MH M’A30BOTO CKOPOYEHHS MOKJIAAEHO
3anpornionoBany [.Xakcii Ta IHIIMMH JAOCTITHUKAMHU MOAe]db HUTOK (dijaMeHTIB), 110 MJIABHO
nepemimawrtbes (Slide — awn.) BnpoxoB:k oaHa oaHoi. ['0I0BHI mOCTynaTH i€l MoeNi, 110
Oynmu  minTBep/pKeHi  OloXiMiYHMMH,  OlOQI3BMYHMMH W eJNeKTPOHHO-MIKPOCKOIIYHIUMHU
JOCITIJKEHHAMU:

- moecmi(Mio3uHO8I) ma MOHKI (aKkmuHnogi) giramenmu miohibpun He 3MiHIOIOMb COEL
008IHCUHU NPOMALOM M 'A308020 CKOPOYEHHSL,

- NPOMASOM M 1308020 CKOPOUEHHS 3MEHULYEMbCA O0BICUHA 6CHO2O CAPKOMEPA BHACTIOOK
3YCMPIYHO20 PYXY Ma NepeKpUBanHs moeCmux i MOHKUX (hiiamenmis;

- CKOPOUYBaNbHA CULA 2EHEPYEMBCS BHACTIOOK AKMUBHOI 63aEMO0ii 00H020 mMuny ginamenmis
3 [HWUM, CYCIOHIM munom giramenmis.

3anexxna Binm AT® B3aeMonis akTHHY 3 MIO3MHOM, MIO TPH3BOIUTH JO B3AEMHOTO
NepeMIIleHHS] TOHKHUX 1 TOBCTUX (PiIaMEHTIB capKoMepa, BiI0yBa€ThCsA HACTYITHUM YMHOM (pHC. 6.):

A —y M’s31, o epedyBae B CTaHi CIOKO0, S1-ToiBKM MiO3MHY HE CIOJIYY€HI 3 aKTHHOBUMH
¢inamentamu. [Ipoaykru rigponizy ATO (AAD ta @) 3B’43aHi 3 MiIO3UHOM.

B — npu 30ymkeHHi M’si3a S1-TONIBKM 3CyBarOThCS B HamNpsSMKY TOHKHX (DIJTaMEHTIB 1
CHOJIY4al0ThCs 3 HUTKaMu akTHHY (G-cyooauHuLsAME). @ BUBUIBHAETHCA 3 KOMILIEKCY 3 MIO3UHOM.

C — BuBuUibHeHHs AJI® 3 KOMIUIEKCY 3 MIO3MHOM CYIPOBOJKYETbCS KOH(pOpMalliiHUM
3CYBOM Y IIPOCTOPOBOMY PO3TAIllyBaHHI TOMBKU S1, 110 3B’s13aHa 3 aKTUHOM (3MIIIIEHHSIM KyTa MiX
rOJIiBKOIO 1 Biccto Miodidopmiu 3 90° Ha 45°). 3miHa mpocTopoBoiopieHTalil S1-TOMIBKH MI1O3HHY
BITHOCHO HUTKHM aKTHHY MPHU3BOJUTH O PO3BUTKY HAIPYTH 1 MEpecyBaHHS TOHKOro (imameHra
B1JIHOCHO TOBCTOTO npuoimm3Ho Ha 100 A° (10 HM) y HanpsIMKY CEpeIMHHU CapKoMepa.

D — B3aemomist 3 mio3uHoM Mojekyin AT® cynpoBOIKYeTbCS PO3PUBOM 3B SI3KY MIXK
AaKTHHOM 1 MI03MHOM. S1-TONiBKa 3HOBY BiIJANISIETHCA BiJl TOHKOTO (bijTaMEeHTa.

E — AT®, mo BuBinbHUBCH, TiaponizyeTses 10 AID ta © , 3aBasku AT®D-a3Hiil aKTUBHOCTI
BUIBHUX TOJIBOK Mio3MHY. [IpoyKTH Trigpoii3y 3HOBY CIOJIY4arOThCSl 3 MIO3MHOM. AKTHHOBI Ta
Mi03MHOBI (p1IIaMEHTH TOTOBI 0 HOBOT'O LIMKJIY B3a€MOJII1 Ta IepeCyBaHHS.

3HnkHeHHs ioniB Ca®’ i3 CapKoIlJIa3MU 3BUIbHSE€ TPOMOHIH, skuil 1HTOye AT®-a3zny
aKTUBHICTh MIO3MHY 1 BIJIMOBIZIHO YTBOPEHHs eHeprii. AKTHMH 1 MIO3MH IOBEPTAIOTHCS Ha CBOI
Micisi. M’ 513 po3cialmroeThesl.

BioximiuHi (pakTOpu BTOMM Np¥ BUKOHAHHI KOPOTKOYAaCHUX BIPaB
MaKCUMAJIbHOI OTYKHOCTI

3MiHa TMOKAa3HUKIB MEXaHIYHOI NPOAYKTUBHOCTI B IIMX BHJAX BIPaB BUSBIAETHCA, SK
OpaBUiIO, B MOMEHT, kKonu 3amacu Kp®d B mpaiiorouux M’si3aX BHYEPHYIOThCS OLIbII HDK Ha
MOJIOBUHY TOYAaTKOBHUX 3HAueHb, a uYepe3 TMPOIECH TIIKONi3y, 3HAYHO 3HUKYETHCS
BHYTPIIIHBOKIITUHHUAN pH.

3mian B KoHHeHTpamnii AT® npu po3BUTKY BTOMH B MPOIECi BUKOHAHHS KOPOTKOYACHHX
IHTGHCUBHUX BIpPaB BIAHOCHO HeBenuKi. HaiOinpmn 3MiHM 1 HaWTICHINIY 3aJIeXKHICT 3
BUHUKAOYMMU TPU BTOMI 3CyBaMM B NOKa3HUKAaX CHJIM 1 MOTYKHOCTI BUSBIIAIOTH KOHILIEHTpALii
AJI®, H' i nakrary. SIk BiIOMO, 3MiHM KOHIEHTpAIlii NPUBEJEHUX BHILE METaOONITIB HAIAIOTh



BUpaxeHUH 1Hri0ytounii BrumB Ha AT®d-a3y Mi03WHY OCHOBHHM (PEPMEHT, BiJ SKOTO 3aJICKHThH
e(eKTUBHICTb TMEPEeTBOPEHHsI eHeprii Makpoepriunux ¢ocdarnux 3B’s3kiB AT B MexaHiuHy
po6ory M’s3iB. 3 mporo mornsmy, yropeHHs AJI® i makormuenHs H' mpm ckopouyBanbHiit
AKTUBHOCTI M’s31B MOTPIOHO pO3IJsAJaTH SIK TOJIOBHI YMHHUKH, IO BiJNOBIJAIBHI 32 PO3BHTOK
BTOMH TIPY BUKOHAHHI KOPOTKOYACHUX IHTCHCUBHUX BITPAB.

KpiM BKkazaHux BuIlle YMHHUKIB, Ha PO3BUTOK BTOMH B YMOBaX KOPOTKOYAaCHHMX BIIPaB
MaKCHUMalbHOI 1 CcyOMakCMMalnbHOI TMOTY)KHOCTI TOMITHMH BIUIMB HAaJa€  3HUKCHHS
BHYTPIIIHBOM SI30BHX 3alaciB TJIIKOT€Hy. Y CTaHi BTOMH IIiCIS BHKOHaHHS KOPOTKOYAaCHHUX
IHTCHCUBHUX  BIpPaB  CIIOCTEPITa€ThbCsl  BUPAXKECHE  3HWKEHHS  3amaciB  TIIKOTeHY Y
HIBHJIKOCKOPOYYBAIBHUX BOJIOKHAX, B TOW Yac sSIK B CTaHi BTOMH ITiCIIsi TPUBAJIOT IOMIpHOT poOOTH
HaOLIbIII 3CYBHM y KOHIEHTpAlii TJIIKOT€HY CIIOCTEPIraloThCsi y BOJIOKHAX, IIO TOBLIBHO
cKkopouytoTbes. [lpu 1pbOMy yTBOpEHHS MOJOYHOI KHCIOTH B TPOLECI TIIIKOJITUYHOTO
PO3LIETICHHS TIIIKOTEHY ITiJ1 YaC BUKOHAHHS KOPOTKOYACHUX IHTEHCUBHUX BIPAB B3a€MOIIOB’I3aHE
13 3MEHIIIEHHSIM ITOTY>KHOCTI pOOOTH Yepe3 BTOMY.

IIpy BHCOKI 4YacTOTi CTHUMYJALIl TNPAIIOIOYMX M S31B B YMOBaX KOPOTKOYACHHX
IHTCHCUBHUX BIIPAaB IMOMITHUN BHECOK B PO3BUTOK BTOMH BHOCSATBH MOPYIICHHS €JIEKTPOXIMIYHOTO
CIIOJTyYEHHS MPH Tepenadi 30yKeHHS 3 HepBa Ha M 513 1 3MiHM B JisutbHOCTI [THC uepes po3BuTOK
3aXMCHOTO TaJIbMyBaHHs, a TaKOX IOPYIICHHS MEXaHi3MiB Iepeiadi HEpBOBOTO IMIYIbCY 1
MO3KOBOTO KpOBOOOITYy, 3MiHM KOHIIEHTpamii HeopraHidHoro d¢ocdary, iHo3MHMOHO(OChATY
(IM®), HakonUYeHHS aMiaKy B TKaHUHaX.

Bapianr 3.
Kpeatundocdokinazuuii mexanizm pecunresy AT®
3 OLIKOM aKTHHOM TIiCHO 3B’si3aHUI epMeHT KpeaTuH(ochoKiHaza, SKHil KaTaai3ye peakilito
nepeHocy ¢ocdartHoi rpymu 3 kpearnHpocdary Ha AJ{P 3 HACTYTHUM yTBOPEHHSIM KpeaTUHY i
ATO:

Kp®+ A< Kpeamun@ocpokinaza s AT+ Kp

Kpeatundocdokinaza B ckeleTHUX M’si3aX JIIOJMHU Ma€ BEJIUKY aKTUBHICTh. YK€ Ha JpYyTrii
CEeKYH/I1 Ticlis MoYaTKy poOoTu KpeatnHpochokiHazHa peakilis Jocarae HalBUIOT MBUIKOCTI. L
peaxiis NepIIor0 BKIIYAEThCS B npoleci pecuHTtesy AT® y MOMEHT nmoyaTky M’si30BOi poOOTH 1
Bi/IOYBa€ThCS 3 MAKCHUMAIbHOK IIBUAKICTIO, JOKM He OyAyThb 3HAYHO 3MEHILIEHI 3aracu
KpeaTuHdpocdary B M’sg3ax.

MakcumanbHa MOTYXHICTh KpeaTMH(oc(oKiHa3HOI peakuii po3BuBaeTbes Bxke Ha 0,5-0,7
CEKYH/Il IHTEHCUBHOI poOOTH, 110 CBIAYUTH MPO BUCOKY IIBUIKICTh PO3TOPTAHHS 1 MIATPUMYETHCS
BIpoaoBk 10-15 cekyHa y HETpPEHOBaHHMX, a Yy BHCOKO TPEHOBAHUX CIPHUHTEPIB MOXKE
yTpuMyBaTHch 110 25-30 c.

Makcumansna nomyascricmes kpeatnapocdokinasHoi peakuii ckiamae 3,8 kJx * kr*xs™,
3HAYHO MOTYXKHilIEe aHaepoOHoro rmikomi3dy (B 1,5-2 pasu) 1 aepoOHoro mporecy (3-4 pasn).
3aranpHi 3amacu (ochoreHiB y HETPEHOBAHUX JIOACH 3a0e3MeuyloTh YTBOPEHHS EHeprii y
KUTbKOCTI1 0111t 420 Ik * KI'" M’S130BOi TKaHUHH, a y TPEHOBaHMX — Yy 2 pa3u OlIbIIIe.

Memaboniuna emmicms 1HOTO MEXaHI3My HEBeNHMKa, Tak sk 3amacu Kp® y w’s3ax
nepeBuilyioTb BMicT AT® Bchoro y 3 pasu, omke miarpumanHs piBHS AT® 3a paxyHok
KkpeaTuH(pochary oOMekeHOo Horo 3amacamu, sKi BKe Ha 5-U CeKyHHAl 3MEHIIYyIoThcs Ha 1/3, a Ha
15-ii cexyH/11 — HAMOJIOBUHY.

Edexmusnicms  xpeaTuHdochokiHazHOi peakuii ayxe BHcOKa (76%), OCKIJIBKM BOHA
IpoTikae 6e3mocepeIHbO MK IBOMa pe4OBHHAMU Ha Mio(iOpuiiax.

Bwmict kpeatundochaTy B cKeNeTHUX M’A3ax 30UIBLIYETHCSA B MPOILEC] afanTalii opraHizmy
JI0 TIBUIKICHUX, IIBUAKICHO-CHJIOBHX, CHJIOBUX (DI3MYHUX HaBaHTaXeHb B 1,5-2 paswu, 110 BIUTHBAE
Ha €EMHICTh KpeaTHH(}OCc(HOKIHA3HOTO MEXaHI3My eHepro3ade3neueHHs M 130BO1 AisUIbHOCTI.

Posrnsnyra kpearuHdocokiHazHa peakiis ckianae Ol0XIMIYHY OCHOBY TakKOi PyXOBOi
SKOCTI, SIK JIOKaJIbHa M’s130Ba BUTpuBanicTs. KpearnngpocdokinazHa peakitist 3a0e3neuye eHeprieto
KOPOTKOYACHI BIPAaBH MaKCHUMaJIbHOI MOTYKHOCTI (OIr Ha KOPOTKI JMCTAHII, CTPUOKH, KUIKH,
Ba)XKOATJIETUYHI BIIPABH).




DyHKUII CHMIIATO-2IPEHAJIOBOI cucTeMH Y popMyBaHHi
aganranii 10 (Pi3SMYHNX HABAHTAKEHb

Peamizariss BCiX KOMITOHEHTIB 3arajbHOI ajanTailii, a came MoOuTi3aIlisd €HEePreTHYHUX 1
IUTACTUYHUX  pPE3EepBIB  OpraHizMy, € Ccyma CKJIQJHOI B3aeMOJii  HAWPI3HOMAHITHIIIAX
(GYHKIIOHATBFHUX CHCTeM. Bu3HadaibHa posib B MOOuTI3aIlli €HEPreTUYHUX PE3EepPBIB OpPraHizMy
BUKOHYETHCS CUMITaTO-a/IpeHanoBoro cuctemoro (CAC) 3 10moMororw ropMOHAIIBHOTO (aIpeHaTiH)
1 MemiaTopHOTO (HOpaIpeHaTiH) MEXaHi3MiB.

KA, Bukonywoun 1 ropmoHaneHy (A), 1 MexmiaropHy (Hopaapenanin, HA) dynxmii
BUSIBJSIFOTH 0araTOrpaHHUN BIUIMB: TOCWIIOKOTH 30YAJIUBICTh IICHTPAJIBLHOI HEPBOBOI CHUCTEMH,
NpUAMalOTh y4acTh B OpTraHi3amlii eMOLIWHUX peakIliii, MiJBHUIIYIOTh CIIOXXUBAHHS KHCHIO
CKEJICTHUMH M'sI3aMH 1 MIOKap/IOM, CTUMYJIIOIOTh CHHTE3 HalBaXXJIMBIIIOIO BTOPUHHOTO MeaiaTopa
- TAM®, posmeryieHHs TJIKOTeHY 1 JKHPiB, BUKIMKAIOTH IIJBUIIECHHS DPIBHSA IYKPY 1 KHPHHUX
KHACJIOT B KPOBI, CIPHSIOYM iX OKHCIICHHIO, IIBHJIKO 1 IHTEHCHBHO HPUCKOPIOIOTH METa0OJivHi
MIPOIIECH, KOHTPOJIIOKYHM (DYHKIIIOHAIBHUIA CTaH MITOXOHAPIA, TMOCHIIOITH PoOOTYy cepus 1,
BUKJIMKAIOUM TEPEepo3NOaiT KpOBi, 3a0e3meuyroTh Kpalle IOCTadyaHHs JOKepelaMu eHeprii,
301IBIIYIOTH IIPALIe3IaTHICTh M'SI31B 1 MiOKapay.

3MiHHM, 10 TONATalTh B AucOananci mixk tankamu CAC, 3anexarh, B AKii 30HI BIITHOCHOL
MOTY)KHOCTI BUKOHYETHCSI HAaBaHTA)XCHHS, 110 iX BUKIMKae. Tak, mopiBHorouM peakiito CAC Ha
aHaepoOHe 1 aepoOHEe HaBaHTAXEHHS KOHCTAaTyeMO (hakT HabaraTo 3HAYHIIIOTO 3pOCTaHHS PiBHSI A
cynpotu mnomipHoro 30uibiieHHs HA mpu aHaepoOHili poOOTi, YOro HE CHOCTEpIraeEMo Mpu
HaBaHTaXCHHAX aepoOHoro xapakrepy ( A i HA 3pocTaroTh HOMIpHO 1 B OTHAKOBii Mipi).

CAC Biairpae BaxJMBYy poiib y (GOpMyBaHHI NEPEICTAPTOBOTO CTaHY FOHOTO CIIOPTCMEHA.
30kpeMa, y BHIAAKy rapMoHiiHOro Oamancy Mix meniatopaoio (HA) Ta ropmonanbHOO (A)
JAaHKAMHA MAaEMO TIPUKJIAJ]l ONTHUMAJIBHOIO TMEPEJACTapTOBOrO CTaHy — OOHOBOI TOTOBHOCTI. SIKIO
JOMiHY€ aJIpeHaTIHOBMH THUN aKTHUBallli HAa CTapTi JOyXKe dYacTo M€ CYHIPOBOKYETHCS
NEPEACTapTOBOI0 JIMXOMAHKOK, 1 HAaBIAKW, HAJMIpHA aKTHBAllisl MEIIaTOPHOI JaHKH MOXeE, B
KIiHIIEBOMY pe3YJIbTaTi, MPU3BECTH JI0 MEPEACTapTOBOi anaTii. 3araapauii piBeHb aktusaiii CAC sk
Harepeno/iH1, TaK 1 MiaJac (pi3MYHUX HaBaHTAKEHb HE IOBUHEH MEPEBUIIYBATH PiBEHb HOPMHU B 2-4
pasu 3a yMOB ONTUMAJILHOT aJanTartii.

Bapianr 4.
I'nikoniTmunnii Mexanizm pecunresy AT®
AKTuBalii riIposizy cupusie 3HUKEHHS KOHIIEHTpallii kpeaTuHpocdary.
VY3araJlbHEHO MNpOIEeC TIIKOMI3y 1 TIIIKOTeHOII3y MOXKe OYTH MpeJICTaBICHUN Yy BHIIIAL
HACTYIHUX PIBHSHb:
CeH,05 +24/[D+2H,PO, - 2C,H,O, + 247D +2H,0
IJII0K032 MOJIOYHA K-Ta

[CsH,05 ], +344®+3H,PO, — 2C,H 0, +[C;H,,0, ]|, , +34T®+2H,0
TJIIKOT€H

Enepretnunuii GanaHc TIKONI3y y BHIAIKY, KOJM MOYAaTKOBUM CYOCTpPaTOM CIIYXHMTb
IJI0K03a, CTaHOBUTH 2 Mosib AT® Ha 1 Mosb BYIJI€BOIB, 110 PO3IICIIIOIOTHCS, a TJIIKOTCHOMI3Y,
KOJIM TOYAaTKOBUM CyOCTpaToM € TiikoreH M’si3iB - 3 moinb AT® Ha 1 MOap TIIIIOKO3HOTO
€KBIBAJICHTA, 1110 PO3IIEIUIIOETHCS.

Maxkcumanvra nomyscuicms TIIKONI3Y Yy 100pe TPEHOBAHUX CHOPTCMEHIB MOKE CTAHOBUTH
3,1 xJIx * kr'" " x8™" a y HerpenoBanux mozei 2,5 kJlx * kr'' x8™. Ha MakCHMasibHY TIOTY)KHICTD
el MexaHi3M BUXOAWTh Bxke Ha 20-30-if cekyHai micis mov4aTky poOOTH, TOOTO HOTo MIBHIKICTH
pPO3ropTaHHs 3HAYHO MEHIIA, a HDK KpeatuHdocdokinaznoro. [lo kiHis 1-i XBHUIMHH poOOTH
[JIIKOJII3 CTa€E OCHOBHUM Me€XaHi3MOM pecunTe3y ATO.

Memaboniuna e€muicms THIKONI3Y, 1O BU3HAYAETHCS BHYTPIIIHBOM S30BUMH 3aIllacaMu
BYIJICBOJIIB 1 3aJIEKUTHh BiA pe3epBiB  OydepHUX CHCTEM, IO CTAOUTI3yIOTh BEIHYHUHY
BHYTPIIIHBOKIITUHHOTO pH, 3a0e3neuye miaTpuMky anaepoOHoi poboTu TpuBaiicTio Bia 30 ¢ 1o 2-
6 xB.

I'nmikoniTnunuit mMexaHism pecuntresy AT® BiApi3HAETHCS HEBUCOKOIO egeKmueHicmio,



OCKUJIBKH B TIporieci aHaepoOHoro posmnanay 1 momib riatoko3u 3 2880 kJx eHeprii, 110 MiCTUTHCS B
Hill, BuUBUIbHAETbCA Tk 240 k/[k. Benmuka yacTuHa eHeprii 3aJuIIa€TbCs B MOJEKYJax
MOJIOYHOI KHUCJIOTH.

['miko:mi3 Bigirpae BaXXJIUBY pOJib NMPU HANPYKEHiH M’S30BO1 TiSUIBHOCTI B yMOBaX HEIOCTaTHHOTO
MOoCTayaHHs TKaHWH KHCHeM. Lle OCHOBHMII IIISIX €HEProyTBOPEHHS y BIpaBax CyOMaKCUMaIbHOT
MOTY)KHOCTI, TPAaHUYHA TPUBATICTH SIKUX ckianae Big 30 ¢ mo 2,5 xB (Oir Ha cepedHi AMCTaHIIIT,
maBanHsg Ha 100 1 200 M, BeOCHIIEIHI IEPETOHHU HA TPEKY.

BioximiuHi ocHoOBH aganTauii 10 Gi3HYHNX HABAHTAKEHb

Bucmpicmb (wsuokicms) xapaxmepusyemuvcs 30amHICMI0 M 53y  CKOPOYYB8AMUCL 3d
MIHIMAIbHO KOPOMKULUL 8i0PI30K 4acy.

IcHye dyHmameHTa bHA 3aJICKHICTHP MK MAaKCHMAJIbHOK IIBHJIIKICTIO CKOPOUYCHHS M’s3a,
JOBXKHHOIO capkomepa 1 BigHOCHOIO AT®-a3HOI0 aKTHBHICTIO MiO3WHY. MaKCUMallbHA IIBHJIKICTh
CKOPOYECHHsI pi3HAa B M’SI30BUX BOJIOKHAX pPI3HOTO THUIY: Y IIBUJKOCKOPOYYBAIBHHX OUIMX
BOJIOKHAX BOHA MPUOIU3HO B 4 pa3u BUIIE, HIK B OBUIBHOCKOPOUYBAIBHUX YEPBOHUX BOJIOKHAX.

YuM MIBHIIIIE CKOPOUYYETHCS M’ 53, THM MEHIIIE TIONEPEYHUX MICTKIB BKIIFOYAETHCS B pOOOTY.
ToOTo BHUrpam y MIBHAKOCTI CYHNPOBODKYETHCS TPOTpamieM y Cuili. MakcuMaibHa IIBHIKICTH
CKOpOYEHHs IpsiMO mpomnopiiiina BiqHocHid AT®d-a3Hiit aktuBHOCTI. ToMy 610XiMIYHOIO OCHOBOIO
mBHIKOCTI (K 1 cmm) € AT®-a3Ha akTHBHICT MIO3MHY, SiIKa 3a0e3Medye IMBUAKY 1 MOTYXHY
MoOimizanio xiMiuyHOi eHeprii AT® y M’s30BUX BOJOKHAaX i3 HACTYMHHUM ii BUKOPHUCTAHHSM Ha
CKOPOYEHHS M 513a.

Bapianr 5.
Miokina3zuuii MmexaHizm pecunresy AT®
Miokina3zHa (a0o aJeHiNaTKiHa3HA) peakilis BiAOYBAETbCA B M’si3aX NPH 3HAYHOMY
30uTbmeHHi KoHueHTtpanii A/[® B capkomnasmi. BoHa momsrae B NepeHECEHHI MaKpOEpTidHOL
docdarnoi rpynu 3 ogniel Mmonekynu AJI® Ha iHnTy 3 yrBopeHHSIM ATD:

Aﬂ@ + M@ < miokinaza (adeninamxinasa) s ATD + AMD

Taka cutyallisi BUHMKAa€e MpPU BUPAKEHIA M A30B1 BTOMI, KOJIM MIBUAKICTH MPOIECIB, IO
O0epyTh ydyacth B pecunte3i AT®, He BpiBHOBaXKye MBUIKICTh po3mierieHHs AT®. 3 1iei Touku
30py MiIOKIHA3HY pEeaKIlif0 MOXKHA PO3TJISaTU SIK aBapifHUN MeXaHi3M, 110 3a0e3neuye pecuHTe3
AT® B ymMoBax, KOJIU iHIII HUISIXH PECUHTE3Y BXKE HEMOKIIMBI.

[Ipu mocunenHi miokiHa3Hik peakiii yactuHa AM®, 110 yTBOPIOETHCS MOXKE HE3BOPOTHO
Jie3aMiHyBaTHCSl 1 TEPETBOPIOBATUCS B 1HO3MHOBY KHUCIJIOTY, KOTpa HE BUKOPHUCTOBYETHCS B
EHEepPreTUYHOMY OOMIiH1 1 MOXKE€ MPU3BECTH JI0 BiIMUpPAHHS MO3KOBOI1 TKaHWHHU. lle HeBUTIMHO yIs
OpraHi3My OCKUIBKM Be/€ /10 3MEHILIEHHS 3arajbHUX €HEepreTHYHHUX 3amaciB B oprasizmi. OnHak
30uIbIIeHHS KOHUeHTpauli AM® B capkoruiasMi BHACliIOK MIOKIHAa3HOi peakuii BIUIMBA€e
aKTUBYIOUMM YMHOM Ha (epMeHTH TIJiKodi3y (30Kkpema, Ha (ochodpyKTOKiHA3y) 1 HMIBUAKICTH
aHaepoOHoro pecunte3sy ATO.

Oco6mmBoOCTI Opranizmy, 1o pocre i pO3BMBAETHCA

VY oprasi3my, IO pocCTe, JOMiHy€ TMO3UTUBHUM a30TOBUIl OanaHC, KM BU3HAYAETHCS
BUIIOI0 1HTEHCHUBHICTIO OUIKOBOro o0MiHy. CHHTE3 OUIKIB CYMPOBOKYETHCS AYKE BUCOKUMU
eHepro3aTpaTami, TOJIOBHA YaCTKa SIKUX YEPIAEThCs 13 MPOIeciB 01070r1YHOI0 OKUCIECHHS, TOOTO,
B MOJIOJIOMY OpraHi3Mmi iX mpoTikaHHs OinblIe HanpyxeHe. KpiM Toro, B TUTSUOMY Billi Ty’Ke 4acTo
CIIOCTEPITaloTh rNepKiHe3ito, IKa CYPOBOKYETHCS 3HAYHUMH €HEProTpaTaMHu.

Bopanouac, BMIiCT remMorio0iHy B KpoBi, MIOTJIO0IHY B M’s13aX Ta MITOXOHJpiM B KIITHHAX
HIOKYMH HDK Y JIOpPOCIIMX, CEpLEBOCYAMHHA 1 JUXajdbHAa CUCTEMH (DYHKIIOHYIOTH 3 OUIBLINM
HaNpyXeHHAM, M0 O0O0Mexye (yHKIIOHANbHI pe3epBH. TakoXX MOXIUBOCTI aepoOHOTO
€HEepreTUYHOro 3a0e3MeUeHHs IHTEHCUBHOI 1 TOBrOTPUBaJIoi poOOTH JIIMITYIOTh il BUKOHAHHS B Yaci
y TMOPIBHSHHI 3 TOPOCIUMH, a OJHAKOBI CTAHIAPTHI HAaBAaHTAXXEHHS MPOTIKAIOTh MIPU BULIOMY PiBHI
MOJIOYHOT KHCIOTH. ToOTO, aHaepoOHI MOXKIMBOCTI niTe € Hmwk4l. CrocTepiraeTbcs Jerka
3araJlbMOBaHICTh MOOLTI3aIii BYrjeBOAiB, a (pi3UUHI BIpPaBU MOHOTOHHOTO 1 JOBTOTPHUBAJIOTO
XapakTepy 3HWXKYIOTh PIBEHb IYKPY KpoBi. JIuie eMoIiiHO HaCU4eH1 3aHATTS 3 PI3HOMaHITHUMH



BIIPaBaMH 1 BKJIIOUEHHSM ITPOBHUX €JIEMEHTIB CIPHUSAIOTH 30€pEKEHHIO TIIOKO3U B KPOBI JI0 KiHIIA
3aHATTA.

Bapianr 6.
AepoOHuii MexaHi3Mm pecunTe3y ATD

AepoOuuii mexanizm pecuHTedy AT® B 3BuuaitHux ymoBax 3abesmeuye Oims 90 %
3arasibHOI KUTbKOCTI AT®, 110 yTBOproeThes B opranizmi. @epMeHTHI cUCTEMHU aepoOHOTO OOMIHY
pO3TalIoBaHi B OCHOBHOMY B MITOXOHJIPisiX M’s3iB. MexaHi3M aepoOHOT0 OKHCICHHS CyOCTparTiB -
HOCHUTB Ha3By “okucHe pochopuitoBanHs”.

Ak cyOcTpar aepoOHOTO OKHCIICHHS BUKOPHUCTOBYIOTHCS TJIIKOTEH, TUIFOKO3a, BHIII JKUPHI
KHCJIOTH, OKPEMi aMiHOKUCIIOTH, KETOHOBI Tijla, MOJIOYHA KHUCJIOTA 1 1HII HEJTOOKHUCIIEHI MPOIYyKTH
MeTabomi3My. Bci 1l pedyoBMHM NOCTYMOBO NEPETBOPIOIOTHCS B €UHY PEUYOBUHY aueTuia-KoA,
KU a1l OKUCTIOEThCS B UK Kpebca (TMMOHHOT KUCIIOTH) 0 KiHIeBuX npoaykTiB CO; i Hy0 3
Y4YacTIO YHUCJIIEHHUX OKUCITIOBAIbHUX (DEPMEHTIB 1 KMCHIO. EHEprist OKUCIIEHHS HarpOMaIKy€eThCsl Y
BiZiHOBJEHIN ¢opmi nepenocHukiB Bogaio HAJIHy 1 @AJIH», siki mepenaroTh BUCOKO €HEpreTUdHI
€JIEKTPOHHU M0 JUXAJbHOMY JIAHIIOTY Ha KUCEHb, a IMPOTOHH BOJHIO CTBOPIOIOTH Ha MeMOpaHi
MiToXoH/piii mpoTonnmii rpamient (HY), skuii € pymiiiHolo cuoro mis renepysanHs AT® B
npoleci OKUCIIOBaIbHOIO ¢ocdoprintoBands. Komu pi3HULS ITPOTOHHOIO TIpajiieHTa JocArae
neBHoi BenmmunHA (200 MB), MpOTOHM pyXaroThCs yepe3 MeMOpaHy MITOXOHIPIH 1 B3a€EMOMIIOTH 3
kucHeM 3 yrBopennam H,O. Enepris pyxy H' akymymoerbes B Monexynu AT® npu ix cunresi 3
AJ1® i H3PO4 Bucokocnenudpiyanm Gpepmenrom ATD-cuHTETa3010.

Maxcumanvra nomyosicHicms aepoOHOT0 MeXaHi3My HaliMeHIa 1 cTaHoBUTH 1,2 kJIk * kr
xl i 3amexuTs BiJl IIBHIKOCTI HAQJXO/PKCHHS 1 MBUAKOCTI yrwimizamii O B KIITHHAX.
MakcuMasnabHa MOTYKHICTh aepOOHOr0 IMpOLECY AOCATaeTbcs Ha 2-3-i XBUJIMHI HEIHTEHCHBHOI
poboTH y cnopTcMeHiB i Ha 4-5-if XBWIMHI Y HECTIOPTCMEHIB 1 MOXe migTpumyBaTucs 10 15-30-i
XBWIMHH. Y OLibII TPUBAJIUX BIIpaBax BOHA IOCTYIOBO 3MeHIIyeThes. [Ipu mapadoHcbkoMy Oiry
cepenHiii piBeHb aepoOHOI eHepromponykiii craHoButh 80-85 % MakcuMalbHOT aepoOHOI
notykHocti. Haifbinpln I1HTEHCHMBHO MPOTIKAIOTh MpOIECH aepoOHOr0 EHEProyTrBOPEHHS B
YEpBOHUX M SI30BUX BOJIOKHAX.

Memaboniuna emuicms aepoOHOTO MEXaHI3My MPAKTUYHO OE3MEXHa, OCKUIBKU € BEJHKI
3amacu  CHEPreTUYHUX JDKEpeN: BYIVIEBOJAM, JIMAM, OUIKH, IO Jal0Th BEIUKY KUIBKICTh
pecunte3oBaHoi ATO.

Egexmusnicms eHeproyTBOPEHHSI IIbOTO0 MEXaHI3My TaK0X BHCOKA 1 ckitanae oist 50%.

AepoOHUIl MexaHi3M €HEpProyTBOPEHHsS € OCHOBHUM IpU TpUBaNid poOOTI BENMKOI 1
nomipHoi moTyxHocti: 0iry Ha aucrtaniii 5000 1 10000 m, mapadoHcbKOMY OITy, BEJIONEpEroHax,
riaBadHl Ha 800 1 1500 m, Oiry Ha koB3aHax Ha 5000 i 10000 M. BiH € 610XiMiYHOIO OCHOBOIO
3arajbHO1 BUTPUBAJIOCTI.

1%

BioximiuHi ocHOBM aganTauii 10 GisMYHUX HABAHTAXKEHb

Ananranisi opraHiamy A0 BIUIMBY (I3MYHMX HaBaHTaXEHb HOCHUTh (Da3HUM XapakTep.
3aneXHO BiJ TOTO, SIKI IPUCTOCYBaJIbHI 3MIHM B1I0YBAaIOTHCSI B OpPraHi3Mi 1 MPOTATOM SKOTO 4acy,
BUJIUTSIFOTH JIBa €TaIy aJlanTallii: TepMiHOBUH 1 TOBrOCTPOKOBUM (200 XpOHIYHUI).

Eman mepminosoi adanmayii’ - 11e 0e3mocepeaHsl BIAMOBIAb OpraHi3My Ha OJIHOPA30BUU
BIUIMB (DI3MYHOTO HABaHTaKEHHsS. BiH Bi0OyBaeTbcs Ha OCHOBI O10JOTIYHUX MEXaHi3MiB, 10
chopmyBanmcs panimie. [lepeBaxHo 11€ 3MIHA €HEPTeTUYHOTO OOMIHY.

Eman 0oszompusanoi adanmayii BinOyBa€eThCsI MPOTATOM TPUBAJIOI0 4acy 1 pO3BUBAETHCS
MIOCTYIIOBO Ha OCHOBI OaraTopa3oBoi peaiisallii TepmiHoBoi ananrauii. Lleil etan € pesynabTatrom
HiJICYMOBYBaHHS CIIiJ[iB IMOBTOPIOBAaHMX HAaBaHTAXEHb 1 IOB’S3aHMNA 3 TOSBOIO B OpraHizmi
CTPYKTYPHUX 1 QYHKITIOHATBHUX 3MIH.

[Tocunenns po6otu M’s13iB MiJ Yac (Pi3MYHUX HABAHTAXXEHb 3MIHIOE OaTaHC MAaKpOEPTiYHUX
docdariB y wmituHi. TAM®, KpeaTwH, AesSKi NENTHAX, TOPMOHU 1 3MIHIOIOTH AKTHBHICTH
TeHETUYHOTO arapary, 10 KOHTPOJIIOE MIBUIKICTh CHHTE3y HYKJIETHOBUX KHCIOT 1 IPOTEIHOCUHTE3
y KJIITHHI.



Bapiaur 7.
BioximiuHi (pakTOpH BTOMHM NNPY BUKOHAHHI KOPOTKOYAaCHUX BIPAB MAKCHMAJbHOL
MOTYKHOCTI

3MiHa TOKAa3HHMKIB MEXaHIYHOI MPOAYKTHUBHOCTI B LHX BHJAX BIPaB BUSBISIETHCSH, K
paBUiIO, B MOMEHT, koiau 3anmacu Kp®d B mpairorounx M’si3aX BHYEPIYIOThCS OLIbII HDK Ha
NOJIOBUHY TOYAaTKOBUX 3HAu€Hb, a Yepe3 TMPOLECH TIIIKOJNi3y, 3HAYHO 3HUKYETHCA
BHYTPIIIHBOKTITUHHUH pH.

3miau B KoHHeHTpauii AT® npu po3BUTKY BTOMH B MpPOIECi BUKOHAHHS KOPOTKOYACHHUX
IHTGHCUBHUX BIMpPaB BIAHOCHO HeBenuKi. HaiOumpmii 3MiHM 1 HAWTICHINIY 3aJIeXkKHICTH 3
BUHUKAOYMMU TPU BTOMI 3CyBaMH B ITOKa3HUKaX CHJIM 1 MOTYKHOCTI BUSBJISIOTH KOHILIEHTpALl
AJI®, H' i nakrary. SIk BiIoMO, 3MiHM KOHIEHTpAIlii IPUBEJEHUX BHIE METaOONITIB HAIAIOTH
BUpaXeHUH 1Hri0yrounii BrumB Ha AT®d-a3y Mio3WHY OCHOBHHMM (PEPMEHT, BiJ SKOTO 3aJICKHThH
e(eKTUBHICTb TMEPEeTBOPEHHsI eHeprii Makpoepriunux ¢ocdarnux 3B’s3kiB ATD B MexaHiuHy
poGoty M’s3iB. 3 mporo morusmy, yropeHHs AJI® i makormuenHs H' mpu ckopouyBanbHiit
AKTUBHOCTI M’s31B MOTPIOHO pO3IJAJaTH SIK TOJIOBHI YMHHUKH, IO BiJNOBIJAIBHI 32 PO3BHTOK
BTOMU IIPY BUKOHAHHI KOPOTKOYACHUX 1HTEHCUBHUX BIIPaB.

KpiM BKkazaHux BuUIlle YMHHUKIB, Ha PO3BUTOK BTOMH B YMOBaX KOPOTKOYAaCHHX BIIPaB
MakCUMaJbHOi 1 CyOMakCUMajabHOi MOTYKHOCTI IOMITHMH BIUIMB  HAaJa€  3HUKECHHSA
BHYTPIITHBOM SI30BHX 3alaciB TJIIKOT€Hy. Y CTaHi BTOMH IIiCIS BHKOHAaHHS KOPOTKOYAaCHUX
IHTEHCUBHUX  BIpPAaB  CIIOCTEPIraeTbCsl  BUPAXKEHE  3HIXKEHHS  3amaciB  IUIKOIeHy Y
HIBHIKOCKOPOUYYBAIBHUX BOJIOKHAX, B TOM Yac SIK B CTaHi BTOMH ITiCIIsi TPHUBAJIOI IOMipHOT poOoTH
HAWOUIBIII 3CYBH Yy KOHLEHTpalii TIIKOTEHY CIOCTEPIraloThCs Y BOJOKHAX, IO MOBLIHHO
CKOpOUYIOThCsA. [IpM 1bOMY YTBOPEHHS MOJIOYHOI KHCIOTH B TPOIECI TIIKOJITHYHOTO
PO3LIEIJICHHS TIIIKOTEHY I11J1 YaC BUKOHAHHS KOPOTKOYACHUX 1HTEHCHBHUX BIIPAB B3a€MOIIOB’3aHE
13 3MEHIICHHSM MOTY)KHOCT1 poOOTH Yepe3 BTOMY.

IIpu BucOKiil wYacTOTi CTHUMYJALIT MNpalOYUX M’S31B B YMOBaX KOPOTKOYACHMX
IHTeHCUBHUX BIIPAaB IMOMITHUH BHECOK B PO3BUTOK BTOMH BHOCSATH HMOPYIICHHS €JIEKTPOXIMIYHOTO
CHOJY4EHHs MpH mepenadi 30y>KeHHsI 3 HepBa Ha M3 1 3MiHHU B JisibHOCTI LIHC uepe3 po3BuTok
3aXHMCHOTO TaJbMYyBaHHS, a TaKOX IOPYLUIEHHS MEXaHI3MIB Iepesradl HEpPBOBOIO IMITYJIbCY 1
MO3KOBOTIO KpOBOOOIrYy, 3MIiHM KOHIEHTpalii HeopraHiyHoro ¢ocdary, iHoz3uHMOHODOChaATY
(IM®), HakonUyeHHS amiaKy B TKAaHMHAX.

IaikoniTuunmii Mexanizm pecunresy AT®
AKXTHUBAI] Tapoi3y CIpUse 3HIKEHHS KOHIEHTpauii kpeaTuHdocdary.
VY3aranpHeHO Mpolec TIIKOII3Y 1 TUIIKOT€HOMI3y MOXe OYyTH MpEeNCTaBICHUN Yy BUIJISAAL
HACTYITHUX PIBHSHb:
Ce¢H,,0; +24/[D+2H,PO, —» 2C,H,O, +24TP+2H,0
III0K03a MOJIOYHA K-Ta

[CsH.,O; ], +344@+3H,PO, — 2C,H 0, +[C,H,0;] , +34T®+2H,0
TJIIKOTeH

Enepretnunuii 6anaHc TIIKONI3Y y BHUMAJKY, KOJU MOYATKOBUM CYOCTPAaTOM CIIYKUTh
TJTFOKO03a, CTaHOBUTH 2 MOJib AT® Ha 1 MOJb BYIJIEBOIB, IO PO3MIEIIIIOIOTHCS, a TIIKOTEHOMTI3Y,
KOJIM TOYaTKOBMM CyOCTpaToM € TiikoreH M’s3iB - 3 monb AT® Ha | MOJB TIIIOKO3HOTO
€KBIBaJICHTA, 1110 PO3IIETIITIOETHCS.

Maxkcumanvra nomyscnicms TIIKONI3Y Yy 100pe TPEHOBAHUX CHOPTCMEHIB MOYKE CTAHOBUTH
31 k/x *xrt xsl a y HeTpeHOBaHuX JioneH 2,5 kJx * k' x8?. Ha MaKCUMaJIbHY MOTYKHICTh
el MexaHi3M BUXOAUTh Bxke Ha 20-30-i1 cekyHai micias movyaTtky poOoTH, TOOTO HOro MIBHIKICTH
pPO3TOpTaHHS 3HAYHO MEHIa, a HDK KpeaTuHpocdokinazHoro. Jlo kiHug 1-i XBWIMHU poboTH
IJIIKOJII3 CTa€ OCHOBHUM MeXaHi3MoM pecuHTe3y ATO.

Memaboniuna emuicms TIIKOMI3Y, IO BU3HAYAETHCS BHYTPINTHBOM SI30BHMH 3aIllacaMu
BYIJIEBOAIB 1 3aleKUTh BiA pe3epBiB OydepHHX cHCTeM, WO CTaOUTI3yIOTh BEIUYHHY
BHYTPIIIHBOKITITHHHOTO pH, 3a0e3neuye marpuMky anaepoOHoi pobotu TpuBaiictio Big 30 ¢ go 2-
6 xB.



I'mikoniTnunnii MexaHi3m pecuHTedy AT® BiIpI3HIETHCS HEBUCOKOIO eghekmueHicmio,

OCKUTBKH B Tpolieci aHaepoOHoro po3nany 1 mons rmroko3u 3 2880 k/Ixx eHeprii, 10 MICTUTHCS B
Hil, BUBUIbHsEThCS TiTbkU 240 k/[k. Benmka vacTuHa eHeprii 3aMIIAEThCA B MOJEKYJax
MOJIOYHOI KHUCJIOTH.
['mikomi3 Bigirpae BaXJIMBY poOJIb MPU HANPYXKEHIH M’S30BO1 AISUTBHOCTI B yMOBaX HEJAOCTaTHHOTO
MOCTaYaHHs TKaHWH KHCHeM. Lle OCHOBHMII IIISIX €HEPrOYTBOPEHHS Y BIpPaBax CyOMaKCHMAaIbHOT
MOTYXKHOCT1, TpPaHWUYHA TPUBAIICTh SKUX ckjianae Bix 30 ¢ mo 2,5 xB (Oir Ha cepeaHi MUCTaHIIII,
rwtaBards Ha 100 1 200 M, BemocHIeIHI IEPETOHH Ha TPEKY.

Bapianr 8.
BioximiuHi (pakTOpu BTOMM Ip¥ BUKOHAHHI BIPAaB CyOMaKCUMAJILHOI IIOTYKHOCTI

Ha po3Butoxk BTOMHM B HpHU BUKOHAHHI BIpaB CyOMaKCHMAajbHOI MOTY>KHOCTI MOMITHHM
BILTMB HAJa€ 3HUKCHHSI BHYTPIIIHHOM SI30BUX 3araciB TJIIKOTEHY. Y CTaHI BTOMH ITiCIisi BAKOHAHHS
KOPOTKOYAaCHUX 1HTEHCHBHHMX BIIPaB CIOCTEPIra€ThCsl BUPAKEHE 3HIKEHHS 3allaciB TJIIKOTEHY Y
MIBUJKOCKOPOYYBAIBHUX BOJIOKHAX, MpPH I[bOMY YTBOPEHHS MOJIOYHOI KHCIOTH B TIpoIeci
[JIKOJITHYHOTO PO3ILICIUICHHS TJIIKOTEHY IiJl YaC BUKOHAHHA KOPOTKOYACHUX 1HTEHCHUBHUX BIpPaB
B32€MOIIOB’S3aHE 13 3MEHIIICHHSIM ITOTYXXHOCTI pOOOTH Yepe3 BTOMY.

[Ipu BuUCOKINi YacTOTI CTUMYJAIIl NPALIOYUX M’S31B B yMOBaX KOPOTKOYACHHX
IHTeHCUBHUX BIIPAaB IMOMITHUH BHECOK B PO3BHUTOK BTOMH BHOCSATH MOPYIICHHS €IEKTPOXIMIYHOTO
CIIONTyY€HHS MpH Tepenadi 30yKeHHs 3 HepBa Ha M 513 1 3MiHH B AisutbHOCTI [THC uepes po3BuTOK
3aXMCHOTO TaJIbMYBaHHSA, a TAaKOX TOPYIIEHHS MEXaHi3MiB mepeaadi HEepBOBOIO IMIYJBCY 1
MO3KOBOTO KpOBOOOIrYy, 3MiHM KOHIEHTpauii HeopraHigHoro ¢ocdary, iHO3uHMOHODOChATY
(IM®), makcumalibHEe HAKOIIMYEHHS JIAKTaTy B TKAHUHAX.

IaikoniTuunmii MexaHizm pecunresy AT®
AKTuBalii rigpoizy cupusie 3HKEHHS KOHIEeHTpallii kpeaTuHpocdary.
VY3arajibHEHO TPOIEC TIIKOMI3y 1 TJIKOTEHOII3y MOXKEe OYTH MpPEICTaBICHUW Yy BHIIIAII
HACTYITHUX PIBHSHb:
Ce¢H,,0; +24/[D+2H,PO, — 2C,H,O, +24TP+2H,0

TJIIOKO3a MOJIOYHA K-Ta

[CsH,05 ], +344®+3H,PO, — 2C,H0, +[C;H,,0; |, | +34T@+2H,0
[JIIKOTeH

Enepretnunuii 6anaHc TIIKONI3Y y BHUMNAJKY, KOJU MOYATKOBUM CYOCTPAaTOM CIIYKUTh
IJIF0KO03a, CTaHOBUTH 2 MOJib AT® Ha 1 MOJb BYIJIEBOIB, IO PO3MICIIIIOIOTHCS, a TIIKOTEHOMTI3Y,
KOJIN TOYaTKOBMM CyOCTpaToM € TiikoreH M’s3iB - 3 monb AT® Ha | MOJb TIIIOKO3HOTO
€KBIBAJICHTA, 1110 PO3IIEIIIIOETHCS.

Maxkcumanvra nomyscnicms TIAIKONI3Y Yy 100pe TPEHOBAaHUX CHOPTCMEHIB MOKE CTAHOBUTH
31k *xrt xsla y HEeTpeHOBaHuX JoneH 2,5 kJx * k' x?. Ha MaKCUMaJIbHY MOTYKHICTh
el MexaHi3M BUXOAUTh Bxke Ha 20-30-i1 cekyHai micias movyaTtky poOoTH, TOOTO HOro MIBHIKICTH
pPO3TOpTaHHS 3HAYHO MEHINa, a HDK KpeaTuHpocdokinaznoro. Jlo kiHug 1-i XBWIMHU poGoTH
IJIIKOJII3 CTa€ OCHOBHUM MeXaHi3MOoM pecuHTe3y ATO.

Memaboniuna emuicms TIAIKONI3Y, 10 BU3HAYAETHCS BHYTPIIIHHOM SI30BUMHU 3aracaMu
BYIJIEBOAIB 1 3alieKUTh B pe3epBiB OydepHHX cHCTeM, W0 CTaOUTI3yIOTh BEIUYHHY
BHYTPIITHBOKIIITHHHOTO pH, 3a0e3neuye miarpuMky anaepoOHoi poboTu TpuBaiicTo Bix 30 ¢ 1o 2-
6 xB.

I'mikoniTuuHuit MexaHisM pecuHTe3y AT® BIAPI3HAETHCS HEBUCOKOIO e@exmusHicmio,

OCKIUJIBKU B Mpoleci aHaepoOHoro posnany 1 moib rimoko3u 3 2880 k/[x eHeprii, 10 MiCTUTHCS B
Hil, BUBUIbHsEThCS TUTbkU 240 k/[>k. Benmka wacTuHa eHeprii 3aMIIAETBCS B MOJEKYJax
MOJIOYHOI KUCIJIOTH.
['mikomi3 Bigirpae BaXIIMBY pOJIb MPU HAMPYXKEHIH M’ S30BO1 JAISUTBHOCTI B yMOBaX HEJAOCTATHHOTO
NOCTa4yaHHs TKAaHUH KUCHEM. lle OCHOBHHUI HUISAX €HEProyTBOPEHHS y BIpaBax CyOMaKCUMAalIbHOT
MOTYXKHOCTI, TpPaHWUYHA TPUBAIICTh SKUX ckjianae Bix 30 ¢ mo 2,5 xB (Oir Ha cepeaHi MUCTaHIIII,
rtaBards Ha 100 1 200 M, BemocHneiHi IEPETOHH HA TPEKY.



Bapianr 9.
BioximiuHi ¢pakTOpM BTOMM NPH BUKOHAHHI BIIPaB BeJIMKOI TA MOMIPHOI MOTYKHOCTI

OCHOBHUMH NPHUYMHAMHM BUHUKHEHHS BTOMH IpPHU BHKOHAHHI TPHBAJIUX BIIPAB BEIUKOI 1
MOMIPHOT MOTYXHOCTI MOCTalOTh YWHHHUKH, TOB’s3aHI 3 BUYEPHAHHSIM BHYTPIIIHBOM S30BHX
3amaciB  TJIIKOT€HY, HAKOMMYEHHSIM MPOAYKTIB HEMOBHOTO OKHUCJICHHS JKUPIB, HaJAMIPHUM
HakormmueHHssM NHz 1 IM®, po3BHTOK TillOTVIIKEMIYHOTO CTaHY, a TaKOXX IOPYIICHHS
€JIEKTPOXIMIYHOTO CIIONyYeHHsI B MPALIOI0YMX M s3ax 1 noripmenHs aismbHOCTi [THC B ymoBax
BHUPaXXEHOI rinepTepmii, Jeriaparaiii i 3cyBy €JIeKTPOJIITHOrO OaaHCy opraHizMy. Takum 4MHOM,
Ipy BUKOHAHHI TPUBAJIMX BIPAB BEJIUKOI 1 MOMIPHOI MOTYKHOCTI NMPUYMHHU, IO MPHU3BOIATH IO
BUHUKHEHHS BTOMHU, HOCSITh KOMIUIEKCHUH XapakTep.

BioxiMiuHi 0CHOBM PO3BUTKY CHJIOBHX SIKOCTEH

Cuna XapakTepu3yeTbCsl CTYNEHEM HAIPY)KEHHs, K€ MOXXYTb PpO3BUBaTH M SI3U IIpU
CKOPOYCHHI.

[TposiB CUJIOBUX SIKOCTEN 3AJIEKUTH BIJI CHIBBIIHOIIICHHS LIBUIKO- 1
IOBITBHOCKOPOYYBAIPHAX BOJNOKOH B CKIami M’s3y, MOTYXHICTIO moTOKy ioHiB Ca®’, aTmBHOCTI
Mio3uH-AT®d-a3u Ta kpearrnHPOCHOKIHAZHOT peaKIlii.

OcHoBHI 0i10XiMiUYHI YHMHHUKH, SKi JIMITyIOTb TPOSB CHWJIOBHX SKOCTeH - JOBXKHHA
capKkoMepa: 4YuM BiH JOBIIMI, TUM OUIbIIYy CHJIY PO3BUBA€ M’S3; 3arajJbHUNA BMICT y M3l
CKOpOUYYBaJIbHOTO OiJIKa aKTHHY; MOIEPEYHHUK HAKIIAJAaHHS TOHKMX aKTHHOBHX HUTOK Ha TOBCTI
MIO3MHOBI HHUTKM B MEXaxX KOXXHOTO CAapKOM €pa; CTYMiHb YHOPSAKOBAHOCTI MapaneabHO
po3ramoBaHux capkomepiB (myuku Konreiima).

KinpkicTe akTUHy B MiodiOpunax M’si3iB 3HAXOJUTHCA B JIHIAHIA 3al€KHOCTI BiJ
3arajbHOi KUTbKOCTI KpeaTuHy. OOWABa TOKAa3HWKMA - KOHIIGHTpAIis AakTHHY 1 3arajbHa
KOHIIGHTpALlil KpeaTUHY B M s3aX - MOXYTb OyTM BHKOPHCTaHI, SIK KOHTPOJIb 332 PO3BHUTKOM
M’SI30BO1 CHJIM 1 JJIs1 TIPOTHO3YBAaHHS DIBHS CHOPTUBHUX JIOCSTHEHb Yy IIBUAKICHO-CHIIOBHX
BIIPaBax.

BapianT 10.

BioximMiuna xapakTepucTHKa npoueciB BiIHOBJIEHHS NIPH M’A30Biil AiIbHOCTI

VY xoai npo1eciB BiIHOBIEHHS MICHsL M’ s130BOi poOOTH BUAUIAIOTECS TpU (a3u: mepminose,
gidoanene 1 006eocmpokose BiAHOBICHHS. Da3a TEPMIHOBOTO BIIHOBJIEHHS oxoIutoe mepiri 30 xB
HiciIsl 3aKiHYEHHS BIPaBU 1 MOB’sA3aHa 3 BIJHOBJEHHSM BHYTPIIIHBOM s30BUX pecypciB AT i
KpeatuHpocdary, a TakokK 3 NOBEPHEHHSIM allaKTaTHOTO KOMIIOHEHTY KMCHEBOro Oopry. ¥ dasi
BiJIIAJIEHOTO BiAHOBIEHHS, IO MPOAOBXKYEThCSA Bim 0,5 mo 6-12 rox micns 3aKiHYEHHS BIPABH,
B1I0YBA€THCS BIAHOBJIEHHS BUTPAuYE€HUX BYTJIEBOJHUX 1 JKUPOBHUX pE3€pBiB, MOBEPHEHHS J0
MOYATKOBOIO CTaHy BOJHO-EJIEKTPOJIITHOI pIBHOBaru opraHizmy. Y a3l J0BrocTpoKOBOTO
BIJIHOBJICHHS, SIKE€ MOKE MPOJOBKYBATUCS 10 2-3 110, MOCHIIOIOTHCS MPOLIECH MPOTETHOCUHTESY 1
BiI0yBaloThcsd (OPMYBAaHHS 1 3aKpiIUIGHHS B OpraHi3Mi ajanTailiiHUX 3CYyBiB, BHKIMKAHHX
BUKOHaHHSAM BrpaBu. KokHa (a3a BITHOBJICHHS Ma€ CBOI OCOOJMBOCTI B JWHAMIIll BUHUKAIOUMX
MeTabOoIIUYHUX MPOIIECIB.

AepoOHuii MmexaHi3M pecunTesy AT®

AepoOnuit mexani3m pecuHTesy AT® B 3BHuUaiiHuX ymoBax 3abesmeuye Oimss 90 %
3aranbHOi KibKocTi AT®, 1110 yTBOPIOETHCS B opraHizmi. @epMeHTHI CUCTEMU aepOOHOTr0 OOMiHY
pO3TalIoBaHl B OCHOBHOMY B MITOXOHJIpiIX M s31B. MexaHi3M aepoOHOr0 OKUCIIEHHS CyOCTpaTiB -
HOCUTh Ha3BY “OKHMCHE (hochOpuIOBaHHS .

Sk cyOcTpar aepoOHOrO OKMCIIEHHS BUKOPUCTOBYIOTHCS TJIIKOT€H, TJIIOKO03a, BHILI KHPHI
KHCJIOTH, OKPeMi aMiHOKUCIJIOTH, KETOHOBI Tijla, MOJIOYHA KHUCJIOTA 1 1HII HEJTOOKHUCIIEHI MPOTyKTH
MeTabonizmy. Bcel 1 pedoBHHU TMOCTYIOBO NEPETBOPIOIOTHCSA B €AMHY peUOBHHY aneTui-KoA,
KU 1aji OKUCTIOEThCS B UK Kpebca (TMMoHHOT KUCIIOTH) 0 KiHIeBuX npoaykTiB CO; i Hy0 3
YYaCTIO YUCIICHHUX OKHCIIOBAIbHUX (PEPMEHTIB 1 KUCHIO. EHEPTisl OKUCIICHHS HArPOMAKYETHCS Y
BiHOBIICHIN (opMi epeHocHUKiB BogHio HAJIH; 1 @AJIH,, siki mepenaroTh BUCOKO €HEPreTHYHI



€JIEKTPOHH M0 JMXaJbHOMY JAHIIOTY Ha KUCEHb, @ MPOTOHU BOJHIO CTBOPIOIOTH HA MeMOpaHi
MiToXonpiii mpotonnuii rpagient (H'), skuii € pymiiiHolo cuoro mis renepysanus AT® B
mporieci OKucioBaabHOrO GochopumoBants. Ko pi3HUI MPOTOHHOTO TPaJliEHTa JOCSTaEe
neBHOo1 BenmmuuHU (200 MB), IpOTOHU pyXaroThCs uepe3 MeMOpaHy MITOXOHJPIN 1 B3aEMOIIIOTH 3
kucHeM 3 yrBopenHsM H,O. Enepris pyxy H' akymymoerses B Monexyan AT® mpu ix cuHTe3i 3
AJ1® i H3PO4 Bucokocnenudpiyanm Gepmenrom ATD-cuHTETa3010.

Maxcumanvna nomysicHicms aepoOHOTO MEXaHI3My HaliMeHIa i cTaHOBUTH 1,2 kJ[k * kr
xl i 3amexuTs BiJl MIBHJIKOCTI HAJXO/KCHHS 1 MMBUAKOCTI yruimizamii O B KIITHHAX.
MakcumanbHa TOTYXHICTh aepOOHOT0 MPOIECY JOCATAEThCH Ha 2-3-H XBUJIMHI HEIHTCHCHBHOI
poOOTH Y CIIOPTCMEHIB 1 Ha 4-5-1 XBUJIMHI Y HECTIOPTCMEHIB 1 MOXe miaTpumyBatucs no 15-30-i
XBWIMHH. Y OLJbII TPUBAJIMX BIIPaBax BOHA IMOCTYIOBO 3MeHIIyeThes. [Ipu MapadoHchkoMy Oiry
cepenHiit piBeHb aepoOHOI eHepromponykuii craHoButh 80-85 % MakcumanbHOI aepoOHOI
notykHocTti. HaiibinpIn IHTEHCHMBHO TPOTIKAIOTh MpPOIECH aepoOHOr0 EHEpProyTBOPEHHS B
YEPBOHUX M S30BHUX BOJIOKHAX.

Memaboniuna emHicms aepOOHOTO MEXaHI3MY MPAKTUYHO OE3MEKHa, OCKUIBKU € BEIUKi
3aracu EHEPreTUYHHX JKeped: BYIJEBOIW, JiMmiAu, OUIKH, IO [Jal0Th BEIHKY KUIBKICTh
pecunTezoBaHoi ATO.

Egexmusnicms eneproyTBOpeHHsI IIbOTO MEXaHI3My TaK0X BHCOKa 1 ckiianae oinst 50%.

AepoOHuII MexaHi3M EHEpProyTBOPEHHS € OCHOBHHUM IIpU TpPUBANiA pPOOOTI BENIMKOI 1
noMipHOT MOTyKHOCTi: Oiry Ha nuctanmii 5000 i 10000 m, MmapadoHcbkoMy Oiry, BeJoneperoHax,
aBanHi Ha 800 1 1500 M, 6iry Ha xoB3anax Ha 5000 i 10000 M. Bin € 6i0XiMiYHOIO OCHOBOIO
3arajbHO1 BUTPUBAJIOCTI.

1%

Bapianr 11.
BioximiuHi ocHOBM aganTauii 10 GisMYHUX HABAHTAXKEHDb

Ananranisi opraHiamMy A0 BIUTUBY (GI3MUHUX HaBaHTaKEHb HOCUTH (Da3HMI XapakTep.
3ajexKHO BiJ] TOTO, SIKi MMPUCTOCYBAJIbHI 3MIHU BiOYBAIOTHCS B OPTraHi3Mi i MPOTITOM SIKOTO 4acy,
BUJIUTSIFOTH JIBa €Tay aJlanTallii: TepMiHOBUH 1 TOBrOCTPOKOBUM (200 XpOHIYHUI).

Eman mepminosoi aoanmayii - ue Oe3nocepeqHsl BIANOBIAb OpraHi3My Ha OJHOPa30BUI
BIUIMB (DI3MYHOTO HABaHTAKCHHs. BiH BifOyBaeTbcs Ha OCHOBI O10JOTIYHUX MEXaHi3MiB, MIO0
chopmyBanucs panimie. [lepeBaxHo 11€ 3MIHU €HEPTeTUYHOTO OOMIHY.

Eman 0oszompusanoi adanmayii Bin0yBa€eThCsI MPOTATOM TPUBAJIOI0 4acy 1 pO3BUBAETHCS
MIOCTYIIOBO HAa OCHOBI OaraTopa3oBoi peaiizaiii TepMiHOBOi amantamii. Lleit eram € pesymbraTom
HiJICYMOBYBaHHS CIIIJ[IB IMOBTOPIOBAaHMX HaBaHTAXEHb 1 IOB’S3aHMHA 3 TMOSBOIO B OpraHizmi
CTPYKTYPHHUX 1 (DYHKIIIOHAIBHUX 3MiH.

[Tocunenns po6otu M’s131B MiJ yac (Pi3MYHUX HABAHTAXXEHb 3MIHIOE OaTaHC MAaKpOEPriYHUX
docdarie y wimituHi. TAM®, kpeaTuH, AesKi NENTHAX, TOPMOHU 1 3MIHIOIOTH AKTHBHICTH
TeHETUYHOTO arnapary, 10 KOHTPOJIIOE HIBUJIKICTh CHHTE3Yy HYKJIETHOBUX KHCIIOT 1 IPOTEIHOCUHTE3
y KIIITHHI.

MouJiekyJsipHUil MeXaHi3M M’130BOI'0 CKOPO4YeHHs i po3c/iadiieHHs

B ocHOBy cydacHOro ysBI€HHS NP0 MEXaHi3MH M S30BOTO CKOPOYEHHS MOKJIAJAECHO
3anpornoHoBaHy [.Xakcii Ta 1HIIMMH JOCIITHUKAMH MOejJb HUTOK ((iiaMeHTIB), 1110 MJIABHO
nepemimawTtbes (Slide — awn.) BnpomoB:k ogHa omHoi. ['0JIOBHI MOCTyNaTH 1i€i Momeni, 110
Oyau  miaTBepakeHi  OloXIMIYHMMH,  O10QI3MUHUMH ¥ €JIeKTPOHHO-MIKPOCKONIYHUMHU
JOCTIKEHHSIMH

- mMoscmi(Mio3uHo8i) ma MoOHKI (aKmuuoi) Ginamenmu mio@ibpunr He 3MIHIOIOMb CBOEL
008IHCUHU NPOMALOM M 'A308020 CKOPOYEHHSL,

- NPOMAOM M 'A308020 CKOPOUEHHS 3MEHULYEMbCS O0BIHCUHA BCLO2O CAPKOMEPA BHACTIOOK
3YCmMpiuHO20 PyXy ma nepeKpusanHs moscmux i MOHKUX Qiiamenmie;

- CKOpO4Y8aNlbHA CUNA 2eHEPYEMbCS BHACTIOOK AKMUBHOI 83AEMO0Ii 00H020 MUny gpinamenmis
3 IHWUM, CYCIOHIM MUunom QirameHmis.

3anexxna Bim AT® B3aemomiss akTHHY 3 MIO3MHOM, IO TPHU3BOJUTH JO B3aEMHOTO
nepeMillieHHs] TOHKUX 1 TOBCTHX (piIaMEHTIB capKoMepa, BiI0yBa€ThCsl HACTYITHUM YHHOM (puc. 6.):



A — y M 131, 10 TIepedyBa€e B CTaHi CIIOKOIO, S1-TONMIBKY Mi03WHY HE CTIOJy4Y€HI 3 aKTHHOBUMH
¢inamentamu. [Ipoaykru rigpomnizy AT® (AAD ta D) 3B’ s13aH1 3 MiIO3UHOM.

B — mpu 30ymkenHi M’s3a S1-TOMIBKH 3CyBalOThCS B HANpsMKY TOHKHMX (DUTAMEHTIB 1
CHOJIYYal0ThCs 3 HUTKaMu akTHHY (G-cyooauHuLsaMu). @ BUBUIBHAETHCS 3 KOMILIEKCY 3 MiO3HHOM.

C — BuBuUibHeHHS AJI® 3 KOMIUIEKCY 3 MIO3MHOM CYIPOBOKYETHCS KOH(MOpMAIiHUM
3CYBOM Y IPOCTOPOBOMY PO3TAIIyBaHHI TOMIBKU S1, 110 3B’sA3aHAa 3 aKTUHOM (3MIIIEHHSM KyTa Mixk
roJIiBKOIO 1 Biccto miodiopunu 3 90° Ha 45°). 3mina nmpocTopoBoiopieHTallii S1-TOTIBKM MiO3HHY
BITHOCHO HUTKH aKTHHY MPHU3BOJUTH IO PO3BUTKY HAINPYTH 1 MEpecyBaHHS TOHKOro (imameHra
B1JIHOCHO TOBCTOTO npuOm3Ho Ha 100 A° (10 HM) y HAaPsAMKY CEpeAHU CapKOMeEpa.

D — B3aemopis 3 mio3uHoM Mosekyau AT® cynpoBOMKYETbCS PO3PUBOM 3B’SI3KY MIX
AKTUHOM 1 Mi03WHOM. S1-TOJIiBKa 3HOBY BiJIaJSIETHCS Bl TOHKOTO (hilaMeHTa.

E — AT®, mo BuBinbHUBCA, TipoitizyeTbest 10 AJ D ta @ , 3aBasku AT®d-a3Hili aKTHBHOCTI
BUJIBHUX TOJIBOK MiO3uHY. [IpoayKTu rigpoiizy 3HOBY CIIOIYYalOThCS 3 MiO3WHOM. AKTHHOBI Ta
Mi03MHOBI (hiJTaMEHTH TOTOBI O HOBOT'O IIUKITY B3aEMO/IIT Ta IepecyBaHHS.

3unkHenHs iomiB Ca®* i3 capkoriasmMm 3BinbHsS€ TPOMOHiH, skuil iHriGye AT®d-asmy
AKTHUBHICTh MIO3MHY 1 BIANOBITHO YTBOPEHHsI eHeprii. AKTHUH i MIO3UMH IMOBEPTAIOThCS HAa CBOI
MicIist. M’s13 po3CiTa0IroeThCs.

Bapianr 12.
AepoOHuii MmexaHi3m pecunTe3y AT®

AepoOnuii mexanism pecuntesy AT® B 3BuuaiiHux ymoBax 3abesmeuye Oims 90 %
3aranpHOI KinbkocTi AT®, mo yTBoproeTses B opraHizmi. epMeHTHI cucTeMu aepoOHOro 0OMiHY
pO3TanIoBaHi B OCHOBHOMY B MITOXOHJpPisSiX M’si3iB. MexaHi3M aepoOHOTO OKHCICHHS CyOCTpaTiB -
HOCHUTD Ha3BY “okucHe (ochopuitoBaHHs .

Sk cybcrpar aepoOHOTO OKHCICHHS BUKOPUCTOBYIOTHCS TJIIKOTEH, TIIIOKO3a, BUINI KHUPHI
KHUCIIOTH, OKPEMi aMiHOKHCJIOTH, KETOHOBI TiJ1a, MOJIOYHA KHCJIOTA 1 1HII HEAOOKHUCIEHI TPOAYKTH
MeTabomi3My. Bci i pedyoBHHM TOCTYIOBO NEPETBOPIOIOTHCS B €IMHY PEUOBHHY aneTui-KoA,
KU 1ai oKUuCIoeThes B ki Kpebea (muMoHHOT KuCIoTH) 10 KiHIeBux npoaykTiB COz 1 H2O 3
YUYacTIO YUCIIEHHUX OKUCIIOBAIILHUX (DEpMEHTIB 1 KUCHIO. EHEprisi OKUCIIEHHS HarpoMaKyeTbCs Y
BiJIHOBJIEHIH ¢opmi nepeHocHukiB BoaHio HAJIH, 1 @A/JTH,, siki mepenaroTh BUCOKO €HEpreTHdHi
€JIEKTPOHU M0 JWXATBbHOMY JIAHIFOTY Ha KHUCEHb, a MPOTOHH BOJHIO CTBOPIOIOTH HAa MeMOpaHi
MiToXoHzIpiit mpoTounmit rpagient (H'), sxuii € pymiitnolo cumolo a1 renepyanHs AT® B
npoueci okuciaoBanbHOro (ochoprntoBanns. Komau pi3HHIS NPOTOHHOTO TpaJi€HTa JOCSTae
neBHoi BennunHU (200 MB), MpoTOHU pyXaroThCs yepe3 MeMOpaHy MITOXOHJIPiil 1 B3a€EMOJIIOTH 3
kucHeM 3 yTBopeHHsM H,0. Enepris pyxy H' akymymoerscs B monexkymu AT® npu ix cunTesi 3
AJ1® 1 H3PO4 Bucokocnenudpiyanm Gpepmenrom ATD-cuHTETa3010.

Maxcumanvna nomyscHicms aepOOHOTO MEXaHI3My HaliMeHIIa 1 cTaHOBUTH 1,2 kJIk * kr’
xBt i sanmexuts BiJl MIBUIKOCTI HAAXO/KEHHS 1 MMBUAKOCTI yrumizamii Oy B KIITHHAX.
MaxkcumanpHa TMOTYKHICTh aepOOHOTO TIPOIECY JOCATAEThCS Ha 2-3- XBHJIMHI HEIHTEHCHBHOI
po0OTH y CIIOPTCMEHIB 1 Ha 4-5-11 XBIIIMHI Y HECIIOPTCMEHIB 1 MOXke miaTpuMyBatucs 1o 15-30-i
XBWIMHU. Y OUIBII TPUBAJIMX BIpaBaxX BOHA MOCTYNOBO 3MeHIIyeThes. [Ipu MapadoHchkoMy Oiry
cepenHiii piBeHb aepoOHOI eHeprompoaykiii craHoButh 80-85 % MakcumanbHOI aepoOHOI
noTy)XHocTi. Haif0inpm1 1HTEHCHBHO NPOTIKAIOTh MPOLIECH aepoOHOr0 EHEProyTBOPEHHS B
YEpPBOHUX M SI30BUX BOJIOKHAX.

Memaboniuna emuicms aepoOHOTO MEXaHI3MY MPAKTHYHO O€3MEXHA, OCKUIBKH € BEJHKI
3armacu CeHEepPreTHYHUX JOKepell: BYIJIEBOAM, Jimiau, OUIKM, IO Jal0Th BEIHKY KUIBKICTh
pecunte3zoBaHoi ATO.

Egexmusnicms eHeproyTBOpEHHsI IIbOTO MEXaHI3My TaK0X BHCOKa 1 ckianae oimst 50%.

AepoOHHMII MeXaHI3M €HEepProyTBOPEHHS € OCHOBHMM IpU TpHUBaJid pPoOOTI BEIMKOI 1
HNOMIpHOI MOTYXHOCTi: Oiry Ha aucranuii 5000 i 10000 m, mapadoHCcbKOMY Oiry, BeJoneperoHax,
maBanHi Ha 800 1 1500 M, Oiry Ha xoB3aHax Ha 5000 1 10000 m. Bin € 610XiMIYHOIO OCHOBOIO
3arajabHOi BUTPUBAIOCTI.
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CrtpykTypHa oprasi3aiisi M’1I30BHX BOJIOKOH

CTpyKTYpHOIO OJTMHHIICIO CKEJIETHOTO M’si3a € OaratosiiepHa KIiTHHA—Mioyum

MionuTy 0TOYEH1 eNEKTPUIHO 30YAITUBOIO TIIa3MAaTUYHOI0 MEMOPAHOI0, 0 OTpUMaja Ha3BY
capkoiemu, MICTATh y cO01 IIUTO30JbHY YAaCTUHY —CAPKONIA3MY, CKOPOUYBaJbHI €EMEHTH —
mioghiopunu, BUCOKOIU(DEpEHIIHOBaHY CHAOIIAa3MATHYHY CITKY —  CAPKONIA3MAMUYHULL
pemuKyiym, pO3BUHEHY CUCTEMY MITOXOHAPINA — capKocom.

CkeneTHi M’SI3W MalTh PO3BHHEHY CHUCTEMY MeMOpaH 1 KaHaJbI[IB CapKOILIa3MaTHYHOTO
pernkynymy (CP), siki BiirparoTs poib OIOBHOTO pesepByapa BHYTpimmboKmiTHHHOrO Ca’’. 3
enleMeHTaMu CP KOHTakTye cucrema MornepeuHux Tpyoouok — 7T-cucmema, ynpoaoOBK €IEMEHTIB
K01 BiIOYBA€THCS MOUIMPEHHS EJIEKTPUYHOTO MOTEHINany Bin capkosemu g0 memOpan CP,
CHpu4MHAIOYM BUBUTbHEHHA 3 CP 10HIB KaJbIIito0.

3HayHy 4YacTUHY O00’€My M S30BUX KIITHH 3aliMalOTh CKOpPOYYBaJdbHI €JIEMEHTH —
Miogibpunu, 1O CIAKOBaHI B NapaleibHI Mydkd. MOJEKYJISIPHOI OCHOBOIO MiodiOpui €
OpraHi3oBaHi y BUTJISI HUTOK ((piJJaMEHTIB) CKOPOUYBaIbHI OLTKH —aKmMuH-MiO3UH.

Capxomepu — CTpyKTYpHO-(DYHKITIOHAIbHI €JIEMEHTH CKOPOYYBAIBHOTO arapaTy CKEIETHUX
m’s3iB.  CapkoMmepu yTBOpeHI mydkamu MiodiOpui, $Ki BiJOKpEeMIIEHI OJUH Bifl OJIHOTO
NEPIEHIUKYIIPHUMU CMYTaMu — Z-MeMOpaHamu.

CkeneTHi M’sI31 MalOTh TIONIEPEYHY CMYTacTiCTh, a Came:

I-0ucku (i30TporHi), o yTBOpeHi "ToHKUMH" Mio(diTaMeHTaMH;

A-O0ucku (aH130TPOIHI), IO YTBOPEHi "TOBCTUMU'" Mio(diTaMEHTaMH;

H-30na — 4dactuHa A-aucka, B skid "ToBcTi" MiodiaMeHTH HE TEpPEKpUBAIOTHCS 3
"TOHKUMH".

Jo cxnamy mioiOpuit BXOIATH TakKi OLIKH:

1) 1o ckiIamy TOBCTUX HUTOK — O1IOK MiO3UH;

2) 10 CKJIaJly TOHKUX HUTOK — OUTKU @KMUH;

3) TPOMOMiO3UH-TPOIIOHIHOBHIA KOMIUTEKC (mpononin T, mpononin I, mpononin C);

3) OLIOK @-oxkmuHiH — KOMITOHEHT Z-JiHii capKkoMepiB; 3 UMM OUIKOM croiydeHi Kinmi F-
AKTMHOBUX MOJIEKYJ TOHKHUX (D17TaMEHTIB.

Bapianr 13.
BioxiMiuHi 0CHOBHM PO3BUTKY CHJI0OBHX SIKOCTEH

Cuna XapakTepu3yeTbCsi CTYNEHEM HaIPY)KEHHsS, K€ MOXXYTb PO3BUBAaTH M’SI3U IpU
CKOPOYEHHI.

[IposiB CHUJIOBHUX SIKOCTEN 3aJIEKUTH BiJI CHIBBIAHOIIEHHS MIBUIKO- 1
MOBIJIBHOCKOPOYYBAJIbHUX BOJIOKOH B CKJIaJl M’si3y, MOTYXXHICTIO IMOTOKY 10HIB Ca®*, armBHOCTI
Mio3uH-AT®d-a3u Ta kpeaTuHpochoKiHA3ZHOT peaKiii.

OcHoBH1 010XIMIYHI YMHHMKH, $KI JIMITYIOTh TpOSIB CHJIOBUX SIKOCTEM - JOBXKMHA
capkoMepa: 4YMM BiH JOBIIMH, TUM OLIbIly CHJIy PO3BHUBAaE M’S3; 3arajibHUi BMICT y M’ 531
CKOpOUYYBAJILHOTO OiJIKa aKTHHY; MOIEPEYHUK HAKIIAJaHHS TOHKMX aKTHHOBMX HUTOK Ha TOBCTI
MIO3MHOBI HHUTKM B MEXaxX KOXXHOTO CAapKOM €pa; CTYMiHb YIHOPSJAKOBAHOCTI MapaieabHO
po3TamoBaHux capkomepiB (myuku Konreiima).

KinpkicTe akTHHY B Mio(iOpmiax M’s31B 3HaXOAWUTHCA B JIHIMHIA 3aleXHOCTI BiX
3arajibHOI KUIBKOCTI KpeatwHy. OOwaBa TOKa3HUKM - KOHIICHTpAIllsl aKTUHY 1 3arajlbHa
KOHIIGHTpALlil KpeaTHHy B M s3aX - MOXYThb OyTM BHKOPHCTaHi, SIK KOHTPOJb 33 PO3BHUTKOM
M’SI30BO1 CHJIM 1 JIIT TIPOTHO3YBaHHS DPIBHS CHOPTHBHUX JOCSTHEHb Yy IIBHIKICHO-CHIIOBUX
BIIPaBax.

@yHKIil CHMIIATO-aPEeHAJI0BOI cucTeMH Y (popmyBaHHi aganTaunii 10 Qi3 HYHUX HABAHTAXKEHb
Peamizariss BCiX KOMIIOHEHTIB 3arajbHOl ajanrailii, a came MoOuTi3aIlisd €HEePreTUYHUX 1
IUIACTUYHUX  pE3epBIB  OpraHizMy, € cymMa CKJIAJHOI B3aeMOJii  Halpi3HOMaHITHIIIMX
(GYHKIIOHATFHUX CHCTEM. BH3HadasibHa poJib B MOOUTI3aIlli €HEePreTUYHUX PEe3epPBIB OpPraHi3zMy
BUKOHYEThCS cuMIaro-aapenanoBoro cucremoro (CAC) 3 70moMOror TOpMOHAIBHOTO (aIpeHaiH)
1 MemiaTOpHOTO (HOpaIpeHaTiH) MEXaH13MiB.
KA, Bukonyioun 1 ropmoHaneHy (A), 1 MexmiaropHy (Hopaapenanin, HA) dynxmii



BUSIBJSIFOTH 0araTOTpaHHWN BIUIMB: TOCWIIOIOTH 30YAJIUBICTh IICHTPAJILHOI HEPBOBOI CHUCTEMH,
OpuiMalOTh y4acThb B OpraHizalii eMOIINHHHMX peakiiii, MiABUIIYIOTh CIOXHBAHHSA KHCHIO
CKEJICTHUMH M'sI3aMH 1 MiOKapJIOM, CTUMYJIIOIOTh CHHTE3 HalBaXKJIMBIIIIOTO BTOPUHHOTO MeiaTopa
- TAM®, po3uienyieHHsl TTKOTeHY 1 JKUpPiB, BUKIMKAIOTH IIJBUIICHHS PIBHSA LYKPY 1 KUPHUX
KHACJIOT B KPOBI, CIPHSIOYM X OKHCIICHHIO, IIBHJIKO 1 IHTGHCHBHO TPUCKOPIOIOTH METa0OoIivHi
IpOIeCH, KOHTPOJIOIYHM (YHKIIOHAJBHUNA CTaH MITOXOHApPiH, MOCWIOITH poOOoTy cepus i,
BUKJIMKAIOYM TEPEPO3MNOIi  KpPOBi, 3a0e3MedyroTh Kpallle IOCTadyaHHs JDKepellaMH eHeprii,
301IBIIYIOTH IPALE3JaTHICTh M'A31B 1 MiOKapIy.

3MiHH, IO MOJArarTh B aucoOananci Mk JankamMu CAC, 3amexaThb, B SKii 30HI BiJHOCHOI
MOTY)KHOCTI BUKOHYETHhCSI HABaHTA)XXCHHs, M0 ix BUKIWKae. Tak, mopiBHoroun peakiito CAC Ha
aHaepoOHe 1 aepoOHEe HaBaHTAXXEHHS KOHCTAaTyeMO (hakT HabaraTo 3HAYHIIIOTO 3pOCTaHHS PiBHSI A
cynpoTu moMmipHoro 30iumbmieHHs HA npu aHaepoOHiNi poOOTi, 4Oro HE CHOCTEpIraeMoO TNpH
HaBaHTAXXEHHAX aepoOHOro xapakrepy ( A i HA 3pocTaroTh mOMIpHO 1 B OIHAKOBiH Mipi).

CAC Bizirpae BaxJIMBYy pojib Y GOpMYBaHHI IEPEICTAPTOBOTO CTaHy CIIOPTCMEHA. 30KpeMa,
y BUIIAJKy TapMOHiiHOTO Oanancy mMix meniatopHoio (HA) ta ropmMonanbsHOIO (A) JTaHKAMHU MAaEMO
NPUKIAJ ONTHMAJIbHOTO MEPEJCTapTOBOrO0 CTaHy — OO0HOBOI TOTOBHOCTI. SIKIO JOMiHYye
QIPCHATIHOBUN THI aKTUBAIlil Ha CTAapTi AY)KE€ YaCTO L€ CYNPOBOKYETHCS MEPEACTAPTOBOIO
JMXOMaHKOIO, 1 HaBMaKH, HAJIMipHA aKTHBAIIisl MEIIaTOPHOI JIAHKH MOKE, B KIHIIEBOMY pe3YJbTari,
MIPU3BECTH JI0 MEpeACcTapToBOl amarii. 3aranbHuid piBeHb akTuBanii CAC sk HamepemonHi, Tak i
mijguac (Gi3UYHUX HABAaHTAKCHb HE MOBHHEH IEPEBUINYBATH PIBEHb HOPMHU B 2-4 pa3u 3a yMOB
ONTHMAJILHOI aJjanTaiii.

Bapianr 14.
®a3Hnii XapaKkTep BiIHOBJICHHA. SIBHIIIe CynepKOMIIeH cauil

[licns mpunMHEHHS HACTyNae BiJHOBJICHHS, K€ HOCHTH (Da3sHMH XapakTep BKIIOYHO 3
$a3010 HEMOBHOTO BIJHOBJIEHHS, HAIMIPHOTO BIJHOBJCHHS Ta T[OBHOTO BiJHOBIICHHS.
[HTEeHCHBHICTH TPOTIKAHHS BIJHOBHHX IPOLECIB 1 TEPMIHM 3alIOBHEHHS EHEPreTUYHMX 3araciB
OpraHi3My 3aJjie)kaTh BiJi IHTEHCHBHOCTI iX BUTpauaHHs IiJl 4ac BUKOHAHHS BIpPaBU (TPaBHIIO
Enrensrapara). Iatencudikarisi mporieciB BiHOBJIEHHS TMPU3BOIUTH JO TOTO, IO B TEBHUMA
MOMEHT BIANOYMHKY Iiciisi poOOTH 3amacu €HepreTUYHUX PEYOBUH IMEPEBHIIYIOTh iX BUXIAHUN
piBeHb. lle sBHIE OoTpuMano Ha3By CyNepKOMIIEHcallil. YTeplle Taka 3aKOHOMIpHICTbH Oyna
BCTaHOBJIEHAa B MuHyJoMy ctopiuui K. Beiireprom 1 Ha3BaHa 3akonom cynepkomnencayii, SKUA
(hOPMYITIOETHCS TAKUM YHHOM.

Byov-aka odioximiuna cucmema, e6ueedena 3i cmany OuHamiunoi pienoeacu,
noeepmaemubca 00 Hb020, NPOX00AUU (Pa3y HAOAUMKOBOZ0, NEPECANCAIOU020 GUXIOHUI PiGeHb
GiOHO061eHHA XIMIUHUX | (PYHKYIOHANbHUX NOMeEnyianie.

Jlane sBHILlE HE TPUBKE 1 3aJEXKHUTh BIJ €HEprocyoOcTpaTy, SKUN BHUTpadaBcs IiJ Yac
poboTH.

[IpyuunHu sBUIA CymepKOMIIEHCAIlll MOB’si3aHi 3 MiJABUIICHHSIM KOHIEHTpAIlii TOPMOHIB
aHaboMiuHO1 Aii B Mepiof] BIAMOYMHKY Miciis pOOOTH 1 IHAYKIIE€I0 HUMH CUHTE3y OUIKiB-(epMeHTIB,
KOHTPOJIFOIOYHX MPOIIECH BiTHOBJICHHSI €HEPTETUIHNX PECYPCIB B CKEJIETHUX M’ sI3aX.

BioximiuHi ocHOBM cTaTeBoro 1umop@dizmy Ta 0co6,IMBOCTi PO3BUTKY (Pi3HUHUX
sIKOCTel B my0epraTHOMY nepioai miaJIiTKiB

KoxHOMy eTanmy BIKOBOI'O pO3BUTKY BJIACTHBMI MEBHUI piIBEHb PyXOBOI aKTMBHOCTI. Mexi
KOXKHOTO 1HIUBiJyyMa BCTaHOBIIOIOTHCS BIJIIOBITHO BIKY, CTaTi, CTaHy 3J0POB’Sl, YMOB JKUTTS Ta
¢byHKIIOHaTBEHUX MoXHUBOcTel. 11 GyHKIIIOHATEHUMHI MOKIMBOCTSMH PO3YMIIOTh J1alla30H M1k
BUX1JTHOIO BEJTMYMHOIO (PYHKIIIT B CTaH1 CIIOKOIO Ta MAaKCUMAJILHOIO 11 BETMUYMHOIO IT1J1 4ac pOOOTH 3
TPaHUYHUMH HaBAaHTAKCHHSIMU.

VY miuliTKOBOMY BIIll CHOCTEpIraeThCsl SICKPaBO BHPAKEHUM cTaTeBUH IUMOpP(Di3M,
NOB’SI3aHUH 13 BUIEPE/PKCHHSAM B TeMMax po3BUTKY AiBuaTok (10-11 pokiB) cympoTH XJIOMYHKIB
(12-13 pokiB). 3 UMM MOB’si3aHI OCOOJMBOCTI MOOYAOBH YpPOKY (i3W4HOI KyJIbTYpU B ILIKOJII.
®Di310JI0T14HI MPOIIECH, TTOB’sA3aH1 13 3a0€3MeUEHHSIM PO3BUTKY PENPOIYKTUBHOI (PYHKIT y JiBUAT,
CYIIPOBOJKYEThCA 3HMKEHOIO 1X mparie3aaTHicTio B 13-14-Tu piuHOMY Billl HaBiTh Y NMOPIBHAHHI 3



xjormuukamu y Bimi 11-12 pokiB. ToMmy HaBaHTaKEHHS ISl TAKOT KaTeropii MiBYAT CIIiJ MOETHYBATH
3 HAaBAaHTAKEHHSAMH TOMIpPHOI I1HTEHCHUBHOCTI JJs1 PO3BUTKY 3arajbHOI BUTPUBAIOCTI. 30HA
cyOMaKCHMaJbHOI Ta BHUCOKOI IHTEHCHBHOCTI PO3BHBAIOTH Yy JAIBYATOK Ha IMI3HIMIKUX eTamax
CTaTeBOro JO3piBaHHS B TOH 4Yac, K y XJOMYMKIB — Ha paHHiX. CHIJIOBI SIKOCTI MOKa3aHi yis
PO3BHUTKY Yy XJIOMYMKIB B KIHI[I CTaTEBOrO JO3piBaHHs, IO MOB’SI3aHO 3 aHAOOMIYHUMH e(deKTaMHu
YOJIOBIYMX CTAaTEBUX TOPMOHIB 1 BUPAXA€ETHCS y CYTTEBOMY MPHUPOCTI M’s130BOiI MacH. AepoOHi
MEXaHI3MH €HEpPro3ade3NeueHHs] PO3BUBAIOTHCS IMICHS IMTITKOBOrO IepioAay BciMa 3acobamu i
metonaMu (izmuHOi KyabTypu 3 BpaxyBanHsM OMI] y niBuar. 3okpema, B Miciasi MEHCTPYAIbHOMY
Ta TMICISOBYJISATOPHOMY II€piOli HAaBaHTA)XCHHS € HAMOUIbIII 32 00CATOM Ta 1HTEHCUBHICTIO 1
HaBIIAKW BOHU € HAWHMKY1 B TIEPi0]] OBYJISITOPHHIA Ta MEHCTPYaTbHHIA.

Bapianr 15.
BioxiMiyHi 0CHOBM PO3BHUTKY HIBHAKICHHX IKOCTe

Bucmpicmo  (wsuoxicms) xapaxkmepusyemvcs 30amuicmio M A3y CKOpOUY8AMUCh 3d
MIHIMAIbHO KOPOMKUUL 8i0PI30K 4acy.

IcHye ¢dyHnameHTanbHA 3aJEXKHICTh MK MaKCUMAaJbHOIO IIBUJKICTIO CKOPOYEHHS M 534,
JIOBXKHHOIO capkomepa 1 BigHOCHOI0 AT®-a3HOI0 aKTHBHICTIO MiO3WHY. MaKkCUMallbHA IIBHJIKICTh
CKOpOYEHHsI pi3Ha B M’S30BUX BOJIOKHAX pI3HOTO THUIY: Y MIBHUJKOCKOPOUYBAJIbHMX OUIMX
BOJIOKHAX BOHA MPUOIN3HO B 4 pa3u BUIIE, HI)K B OBUIBHOCKOPOYYBAIBHUX YEPBOHUX BOJIOKHAX.

YuM mBHIIE CKOPOUYETHCS M’ 53, TUM MEHILE ITONEPEUYHUX MICTKIB BKIIOYAETHCS B POOOTY.
ToOTo BHUrpam y MIBHAKOCTI CYHNPOBODKYETHCS TPOTpamieM y Cuili. MakcHMaibHa IIBHIKICTH
CKOpOYEHHs IpsiMO mpomnopiiiina BiqHocHid AT®d-a3Hiit aktuBHOCTI. ToMy 610XiMIYHOIO OCHOBOIO
mBHIKOCTI (K 1 cmm) € AT®-a3Ha akTHBHICTH MIO3MHY, sIKa 3a0e3medye MBUAKY 1 MOTYXHY
MoOimizanio xiMiyHOi eHeprii AT® y M’s30BUX BOJOKHAaX i3 HACTYMMHHUM ii BUKOPHUCTAHHSM Ha
CKOPOYEHHS M 513a.

BioximMiuHi 0CHOBH XapuyBaHHS LIKOJIAPIB

IcTroTHOIO OCOONMBICTIO XapuyBaHHS INKOJISAPIB € 3a0e3NedeHHs] OCHOBHOTO OOMiHY
Oprasiamy, 1o pocTte 1 po3BuBaeTbcs. lle mependavyae MiIBUIIEHHUH 3alUT O a30TOBMICHHUX
CIOJIYK, BITaMiHIB Ta MiHepaJlbHUX pedoBHH. KpiM Toro, € ocobiuBO migBuileHa norpeda y
docdopi, maruii Ta kanbwii. [IpuHIMNM 106yA0BK XapuyBaHHS IIKOJISIpa:

1. TlocrauaHHs MWKOISAPIB HEOOX1THOIO KIIBKICTIO €HEPTii;
2. JloTpuMaHHs MPUHLUIIB 30aJaHCOBAHOTO Ta PAlllOHAIBHOIO XapyyBaHHS;
3. Bubip agexBatHUX QopM XapuyBaHHS Ha MEPioj] IHTEHCHBHUX HaBaHTAKEHB IPH 3aHATTIX B

CEKI[isIX 3 PI3HOBUJIIB CIIOPTY;

4. BpaxyBaHHS BIKOBOI KaTeropii.

Enepretnuna IiHHICTh XapyoBHX NPOAYKTIB MOBMHHAa OyTH 30aJlaHCOBAaHOIO 3a
€HEeproBUTpaTamMu. 3riIHO 3 IPUHIUIIOM 30aJJaHCOBAHOCTI MOCTYIIJIEHHS OUIKIB, )KUPIB 1 BYIJIEBOIB
3a npomnopuiero 1:1:4. Ilix paunioHaJBHICTIO CIIiJ] PO3YMITH: KpaTHICTh mpuitomy ixi (3-4 pasu) B
3aJIEKHOCTI Bl BIKY, TPUBAJIICTh HPUWMaHHA 1K1, PO3MOAUT 3a KaJOPIWHICTIO Ta BaroBUM
€KBIBAJICHTOM, 3a0€3MEUeHHs] CaHITapHO-TITi€HIYHUX HOPM. B mepiox iHTEHCHBHUX (i3MUHHX
HABAHTAKECHb Tepen0avacThCsl JOMATKOBI O10JOTIYHO-aKTHUBHI JO0ABKU JUIsl  ITiBUIIECHHS
Ipane3aTHOCTI Ta 3a0e3MeueHHs BUAKOCTI MPOTIKaHHS BiIHOBHUX IPOLECI.
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