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BCTYII

bioximiuH1 TOCTIKEHHS BIIITPal0Th BAXKIIUBY POJIb Y BUBYCHHI MPOLIECIB
ajanrarii opraniamy 10 (pi3MYHUX HABaHTAXXCHb 1 1HIIUX BIUIMBIB 30BHIIIHBOTO
cepe/loBUIlla, B TMoImIykaX e(EeKTUBHUX 3acO0IB 1 METOJIB IIiJIBUIICHHS
Mpale3aaTHOCTI, perjaMeHTallll CIOPTUBHOI AISUIBHOCTI 1 BIIMOYMHKY, BiIOOpi
JUISL 3aHATH CIIOPTOM, OLIHII PiBHS TPEHOBAHOCTI 1 paIllOHATBHOTO Xap4YyBaHHS
CIIOPTCMEHIB,  po3polIl  NUBIXIB  pealuniTamii  Micis b13ugHOTO
MepeHaBaHTAXEHHs a00 CIOPTUBHHUX TpaBM. B 3B'S3Ky 3 mUM mpu MiATOTOBIN
CIeLiaTICTIB B 00acTi (pI3MYHOTO0 BUXOBAHHS 1 CHOPTY, (i3U4YHOI peadimiTamii
Ha 0a30BOMY €Tarll MiATOTOBKU CTYAEHTH MOBUHHI OTPUMATH TJIMOOK] 3HAHHS 110
010X1Mii CHOPTUBHHUX TPEHYBaHb, 10 JOTIOMOXKE YCHIIIHO BUPINIYBATH MUTAHHS
iX IPAKTUYHOI JISJIBHOCTI.

HaBuanbanii mociOHUK 3 aucHuIUnHA «bioxiMmig Ta O10XIMIYHI OCHOBH
CIIOPTUBHOIO TPEHYBAaHHS» MPU3HAYCHHUM JUIsI O3HAMOMJICHHS 3 TEOPETHUYHUM
MarepiajgoM 1 TMOKJIMKAaHUN JONOMOITH CTyA€HTaM y BHUBYEHHI MNHUTaHb, IO
CTOCYIOTbCSI OCHOB  O10XiIMii CIOPTUBHUX TpPEHYBaHb. Y  MOCIOHUKY
PO3IIIAIat0THCS TaKi MUTAHHS OCHOB 3arajbHoi 010XiMii, SIK MOHATTA PO OyAOBY
OUIKIB, BYIJIEBOJIB, XUPIB, HYKJICTHOBUX KHCJIOT 1 ()epMEHTATUBHUN KaTai3,
eTanyd MeTaboJii3My 1 O10JIOT1YHE OKHCIIEHHsI, OOMIH BOJHY 1 COJICH, BITaMiHH.
Takox po3riasaaroThCs MUTAHHS OCHOB 3arajibHOT CIOPTUBHOI 010XiMii: 610XiMist
M'SI30BOTO CKOPOYCHHsI, €HEepPreTHYHe 3a0e3MeUeHHs M'S30BOTO0 CKOpPOUYEHHS,
010X1MIYH1 3pYyIICHHS MPU M'SA30BI POOOTi, CTOMJICHHI, BIJIHOBJICHHI, 3arajibHi
010XIMIUHI 3aKOHOMIPHOCTI ajganTamii 10 M'si30BOi poOOTi, 010XIMIYHI OCHOBH
Ipare3aTHOCTI Ta CIIOCOOU MIBUIIEHHS TPaIe3JaTHOCTI.

3HaHHS Ta BUPIMICHHS WX BAXJIWBUX NMUTAaHb CIPUATHME IiIBUIIECHHIO
€(EeKTUBHOCTI  IUICCTIPSIMOBAHOTO  YIPABMIHHS  MPOIECOM  IMiATOTOBKHU
CIIOPTCMEHIB, IOCATHEHHIO O1JIbIII BUCOKOTO PIBHSA CIIOPTUBHUX PE3YNIBTATIB.



Tema 1. BYIOBA BUUIKIB I  EPMEHTATUBHOI'O KATAJII3Y

Bioximisi BuBYae XiMiuHI IPOLIECH, 1110 BIIOYBAIOTHCS B )KMBUX CUCTEMax.
[nakmie kaxxyuyu, O10XiMisl BUBYa€e XiMito XUTTS. Hayka 1 BiTHOCHO Moiona.
Bona napommiacs B 20 cromitti. YMOBHO Kypc 010XiMii MOXKHA PO3ALTUTH Ha
TP YaCTUHH.

3araabHa Oioximisi 3aiiMaeTbcsl 3araJibHUMU  3aKOHOMIPHOCTSMU
XIMIYHOTO CKJIaAy Ta OOMIHY PEYOBHH Pi3HHX YKHUBUX ICTOT BiJl HAWAPIOHIIINX
MIKpOOPTaHi3MIB J0 JIOAWHHU. BHUSBUIOCS, 10 I 3aKOHOMIpHOCTI 0Oarato B
YOMY OBTOPIOIOTHCSI.

IlpuBaTHa Oioximisi 3aliMaeThCsl OCOOIMBOCTSAMU XIMIYHUX ITPOIIECIB, 110
IIPOTIKAIOTh B OKPEMHUX Ipynax >KUBHUX 1cTOT. Hanpukinan, 610XiMi4HI MPOIECH Yy
POCIIMH, TBApUH, TPUOIB 1 MIKPOOPTaHi3MiB MalOTh CBOT OCOOJIUBOCTI, IPUUOMY,
B Psi/Il BUNIQAKIB JTy>KE 1CTOTHI.

dynkuionaabHa OioxiMis 3aiiMaeTbcs OCOOIMBOCTAMU O10XIMIYHUX
MpOLIECIB, IO MPOTIKAIOTh B OKPEMHUX OpraHi3max, [OB'SI3aHUX 3
0COOJIMBOCTSIMHU IXHBOTO crocoOy »kuTTs. HanpsMok QyHKIIOHAIBHOI 010X1Mil,
1[0 JOCHIKYE BIUIMB (PI3UYHHMX BIOPAB HA OPraHi3M CIIOPTCMEHA, HA3MBAETHCS
Oioximiero copTy abo CIOPTUBHOI DioXiMi€l0.

Po3BuTok (i3uyHOI KyJNbTYpH 1 CHOPTY BUMAra€ BiJl CIIOPTCMEHIB 1
TPEHEPIB XOpOIIMX 3HaHb B oOmacti Oioximii. Ile moB'a3aHo 3 Tum, mo 6e3
PO3yMIHHS TOTO, SIK MPAIIOE OPraHi3M Ha XIMIYHOMY, MOJICKYJIIPHOMY DPIiBHSX
BaYKKO CITOJIBATUCS HA YCIiX B CydacHOMY criopTi. barato meTonuk TpeHyBaHHs
1 BIIHOBJIEHHS 0a3yrOThCS B HAIll 4yac caMe€ Ha TIMOOKOMY PO3YMIiHHI TOTO, SIK
IpaIfoe OpraHi3M Ha CyOKIITHHHOMY 1 MOJICKYJIIpHOMY piBHAX. be3 riambokoro
PO3yMiHHS O10XIMIYHUX MPOIIECIB HEMOXKIUBO OOPOTHUCSA 1 IOMIHIOM — 3J10, SKE
MO3K€e MOryOUTH CIOPT.

Ponp OinkiB B oprani3mi Baxkko mepeoliHuTu. Came TOMYy Hall Kypce
MMOYMHAETHCS 3 ONUCY POJil 1 OyZA0BH caMe LOTO Kjacy O100praHiuHUX CHOJYK.
bisniku B opraHizMi BUKOHYIOTh Takl QYyHKIIIi.

1. CrpykrypHa a0o miactuuHa (yHkuis. buiku € yHIBepcalbHUM
OyAiBebHUM MaTepianioM, 3 SIKOTO CKJIQJal0ThCs TMPAKTUYHO BCi CTPYKTYpH
KUBUX KIITUH. Hampukian, B opranizmi JI0WHA OLTKUA CKJIQIal0Th OJM3BKO 1/6
BiJl Macu Tina. [Ipudomy, y TpeHOBaHUX JIOZCH 3 100pe pO3BUHEHUMHU M'S3aMHU
1151 udpa Moxke OyTH 1 BUIIIE.

2. Karanitnuna ¢pynkuis. barato 615kiB, 1110 Ha3UBalOTHCS epMEHTAMU
abo eH3MMaMu, BUKOHYIOTh B JKMBHMX CHUCTeMax (DYHKIIIIO KaTaji3aTopiB, TOOTO
3MIHIOIOTh MIBUKOCTI MPOTIKAHHS XIMIYHUX peakilii (mpo 1Mo JOKIagHo Oyxe
CKa3aHO HWXKYe).

3. CxopouyBajbHa pyHkuis. Came O17IKOBI MOJIEKYJIH JIe)KaTh B OCHOBI
BCIX (hOpM pyXy KHUBUX cucTeM. M's130Be CKOpOUYEHHS — 11e, IEPIII 32 Bce podoTa
O1JIKIB.



4. Peryasitopna ¢yHkuiga. B ocHOBi miel (pyHKuu JCKHUTHh 37aTHICTh
OLTKOBUX MOJIEKYJT pearyBaTH 1 3 KHCJIOTaMH 1 OCHOBaMH, IO B Ximil
Ha3uBaeTbess aMoTepHicTio. binmku OepyTh y4yacThb B CTBOPEHHI TOMEOCTa3y
opraHizMy. bararo O61J1KiB € TOpMOHAMHU.

5. Penentopna ¢ynkuisi. B ocHOBI 11i€i QyHKINT JEKUTh 3/1aTHICTH
OIKIB pearyBaTM Ha BHHHKAKO4l 3MIHM YMOB BHYTPIIIHBOTO CEpPEIOBHUIIA
opraHizMy. Pi3Hi penenTopu B Oprani3Mi, 4yTJIUBI JO TeMIlepaTypH, THUCKY,
OCBITJICHOCTI 1 € O1IKaMH. Perientopu TOpMOHIB — 1€ TEXK O1IKH.

6. TpancnopTHa (yHkuisi. biTkoB1 MOJIEKyIM MalOTh BEIUKUN pO3MIp,
no0pe pO3YMHHI y BOJI, IO JO3BOJSE iM JIETKO TEPEMIIIATHCS 3 BOJIHHUX
PO3UYMHIB 1 MEPEHOCUTH Pi3HI pedoBHHU. Hampuknaa, reMorao0iH MepeHOCUTh
ra3u, allbOyMiHU KPOBI1 MEPEHOCATD KHUPH 1 )KUPHI KUCIOTH.

7. 3axucHa ¢yHkuifa. buiku 3axuiaoTs opraHi3m, nepi 3a Bce, 0epyyu
y4acTh Y CTBOPEHHI IMYHITETY.

8. EnepreruuHa ¢yukuis. binku He € TOJIOBHUMHM y4YaCHUKaMU

€HepreTHYHOro 0OMiHy, ane Bce x 70 10 % no6oBoi moTpedu opraHizmy B
eHeprii 3a0e3neuyroTh caMe BOHU. Y TOM ke yac, 1€ 3aHaATO IIHHUI MPOAYKT,
mo0 BUKOPUCTOBYBAaTH HOro, fAK jokepeno  eHeprii. Tomy  Ouiku
BUKOPHCTOBYIOTHCS B SIKOCTI JIKE€pEsa eHeprii TUIbKH MICIs BYTJEBOIIB 1 AKHUPIB.

Binkm — 116 BUCOKOMOJIEKYJISIPHI a30TBMICHI CIIOJIYKH, IO CKIaat0ThCS 3
aMiHOKuCJOT. Jlo ckiaay OUIKIB BXOJATH COTHI 3aJIMINKIB aMiHOKUCIOT. OaHaK
BCi OLJIKHM, HE3aJIeKHO BiJl MOXOKEHHS YTBOPIOIOThCS 20 BUAaAMHU aMiHOKHCIIOT.
i 20 aMiHOKHCIIOT HA3WBAIOTh POTEIHOTCHHI.

AMiHOKHCJIOTH MicTATh KapOokcwibHy Tpyny COOH i1 aminorpyny NHs.
[IpaBna, nesiki OUIKM BCE K MICTATH B JyKE€ MallUX KUIBKOCTAX aMIHOKHCIIOTH,
[0 HE BXOATH J0 CKJIaJy MPOTEIHOTeHHHX. Taki aMiHOKUCIOTH Ha3UBAIOTh
MIHOPDHUMHU. BOHHM YTBOPIOIOTBCS 3 MPOTEIHOTEHHUX aMIHOKHUCIOT MICIs
3aBEPIICHHS CUHTE3Y OUTKOBUX MOJIEKYII.

AMIHOKHUCIIOTH 3'€JHYIOTHCSI OJWH 3 OJHUM TNENTHIHUM 3B'S3KOM,
YTBOPIOIOYM JIOBT1 HEPO3TANYKEH1 JaHIord — mnojinmentuau. IlenruaHumii
3B'SI30K BUHMKAE MPHU B3a€MO/I1i KapOOKCUIBHOI IPYIMU OAHIET aMIHOKHUCIIOTH 1
aMIHOTPYNH 1HIIOI 3 BWAUICHHSAM Boau. IlemTumHi 3B'S3KM MarOTh BHUCOKY
MIIHICTh, iX YTBOPIOIOTH BCl amiHOKHUCIOTH. Came, I 3B'S3KH YTBOPIOIOTH
Nepiinid piBeHb oOpraHizaiii OUIKOBOI MOJIEKYJM — MEPBHHHY CTPYKTYpY
Oisika. [lepBuHHA CTpyKTypa — 1€ MOCTIOBHICTh aMIHOKUCJIOTHUX 3aJIUIIKIB Y
MOJINENTUIHOMY JaHI[I031 O1JIKa.

BropunHa cTpyKTypa 011Ka npecTaBiisie o000 CHipalbHy CTPYKTYPY,
YTBOPEHY, TOJIOBHMM YHHOM, 3a paXyHOK BOJIHCBHX 3B'S3KIB.

Tperunna crpykrypa Oulka mnpeacrtaBisie co0oro Tio0yny abo
KITyOOYOK, B SIKY 3TOPTa€ThCS BTOPUHHA CIIpajib B AesKUX Ounkax. B yTBopeHH1
rJI00yu OepyTh y4acTh Pi3HI MIKMOJISKYJISIPHI CHJIH, TIEPII 32 BCE TUCYIb(1aH1
MicTKH. OCKUIBKH AUCYIb(MIHI 3B'SI3KM YTBOPIOIOTHCS aMIHOKHCJIOTAMH, SKi
MICTATh CIPKY, TO TJIOOYJIApHI OUTKM 3a3BUYAi MICTATH 6araTo CipKu.



Jlesiki OUTKM YTBOPIOIOTh YE€TBEPTUHHY CTPYKTYPY, IO CKIAIAETHCS 3
JEKUTBKOX TJI00YN, 10 HAa3WBAIOTHhCS CyOOAMHMIIMU. Hampuknam, Moyexysa
reMOTJI00IHy CKJIQJa€ThCsl 3 YOTHPHOX CYOOIWHUIh, 110 BUKOHYIOTH €JIHHY
byHKIII1O.

Bci  cTpykTypHi piBHI MOJIEKyIM OUIKa 3ajiekaTh BiJl TEPBUHHOI
CTPYKTYpH. 3MIHM B NEPBUHHIA CTPYKTYpl BEIyTh JO 3MiH Ha 1HIIUX PIBHIX
oprasi3aiiii OijKa.

Knacudikamis Oi1kiB 0a3yeTbcsi Ha IXHBOMY XIMIYHOMY — CKJajl.
BignosigHo mo 1iei kmacudikaiii Oimku OyBaroTh mpocTi 1 ckiaadi. Ilpocti
OLIKM CKJIAalOThCS TIIBKA 3 aMIHOKHCJIOT, TOOTO 3 OJZHOTO a00 ACKIIBKOX
nomnentuaiB. Jlo mpocTux OUIKIB, SKi € B OpPraHi3Mi JIOJWHHU, BiTHOCSTHCS
anpOyMiHH, TJIOOYJIiHU, OUTKU OTMIOPHUX TKAHHH.

VY monekyni ckinagHoro Oijika, KpiM aMiHOKHUCIIOT, 1€ € HeaMiHOKICIIOTHA
YacTHHA, SIKa HA3UBAETHCA MPOCTETHYHOK IPYNor0. 3aJIeKHO BiJ Oy/IOBU L€l
rpynu BUIUISIOTH Taki CKiaaHi OUIkd, K ocdonporeinn (MicTATh hochopHy
KHUCJIOTY), HYKJIEONMPOTEiHN (MICTATh HYKJEIHOBUX KHCJIOT), TJIIKOMPOTEian
(MICTSITH BYTJIEBO), JJIMOMPOTEIAN (MICTSATH JIIMOIAN) Ta 1HIII.

BianmosinHo a0 kimacudikaiiii, sika 0a3yeTbCsi Ha MPOCTOPOBIM dopmi
O1IKIB, OUIKK OJUISIOTHCS Ha (G1OPUIIAPHI 1 TIIOOYIISpHI.

®i6punsipHi  OUIKM CKJIAJIAlOThCS 31 Cripayield, TOOTO TEpPEeBaXKHO 3
BTOPUHHOI CTPYKTypH. MoseKyin IJIOOYyJIspHUX OUIKIB MaroTh KYJACTY 1
enincoigny gopmy.

[Tpuknagom Gp1OpuIApHUX OUIKIB € KOJAreH — HaUMOMMpPEeHINid OUTOK B
Tl moauau. Ha gactky mporo Oinka mpumamae 25 — 30 % Big 3araabHOTO
yucia OinkiB opranizMmy. KoslareH mae BHCOKY MIIIHICTh 1 €JIaCTUYHICTh. BiH
BXOJIUTH J0 CKJIay CYAUH M'S31B, CYXOKUJIb, XPSAILIIB, KICTOK, CTIHKH CYyJIUH.

[Tpuknagom rnoOyaspHUX OIKIB € aTbOYMIHHU 1 TJIOOYJIIHU TIa3MU KPOBI.

Opni€ro 3 TOJNOBHUX OCOOMMBOCTEH OUIKIB € iX BeJMKa MOJEKYJISpHA
Maca, sika KoJauBaeThcs B aiama3oni Big 6000 qo KiIbKOX MUIBHOHIB JAJILTOH.

[HmIOr0O  BaXXIMBOIO  (PI3MKO-XIMIYHOKO  BJIACTHBICTIO OUIKIB €  iX
amdoTepHicTh, TOOTO HASBHICTD, IK KUCJIOTHHUX, TaK 1 OCHOBHUX BJIACTUBOCTEH.
AM@oTepHICTh MOB'sI3aHa 3 HASABHICTIO B CKJIAJl JAESIKAX aMIHOKHCIIOT BUIBHHX
KapOOKCHJIBHUX TpPYyI, TOOTO KHCJIOTHHX, 1 aMiHOTpym, ToOTO yxHuX. Lle
OPU3BOAUTH 0 TOTO, IO B KHUCIOMY CEPENOBHILI OUIKM MPOSIBISIOTH JIYKHI
BJIACTUBOCTI, a B JIY’)KHOMY CepeIOBHINI — KHCIOTHI. OJHAK 3a MEBHUX yMOB
OUIKU MPOSBIISAIOTH HEUTpaIbHI BiIacTUBOCTI. 3HaueHHs pH, mpu skomy OUIKK
MIPOSIBIISIIOTh HEUTPaIbHI BJIACTUBOCTI, HA3UBAETHCS i30€JIEKTPUYHOI0 TOYKOIO.
[30enekTpruHa TOYKa HJisi KOXKHOTO OiNKa I1HAWBIAyalbHA. BiTku 3a 1uMm
MOKa3HUKOM JUTSITH Ha JIBa BEJIMKI KJIACH — KUCII 1 JIy>KHI, TaK 5K 130€JIEKTpUYHA
TOYKa MOKe OyTH 3pyIieHa abo B 0JiHy, a00 B 1HIITY CTOPOHY.

[Ile omHa BakJIMBa BIACTUBICTH OLTKOBUX MOJIEKYJ — II€ PO3YMHHICTb.
He3Baxatoun Ha BeIMKWN pO3MIp MOJIEKYJd OUIKH JOCUTH J00pe pPO3YMHHI Y
Bojl. IIpuyomy po3zumHM OUIKIB y BOAl JOCHUTH CTidki. Ilepmior mpuurHOIO
PO3YMHHOCTI OLJIKIB € HAsIBHICTh HA MOBEPXHI MOJIEKYJ OUIKIB 3apsiay, 3aBIAsSKH
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YoMy OIIKOBI MOJEKYJM NPAKTHUYHO HE YTBOPIOIOTH HEPO3YMHHI B BOII
arperatu. Jlpyrorwo TPUYMHOIO CTIHKOCTI OITKOBHX PO3YMHIB € HASBHICTH Yy
O1IKOBOT MoJIeKynHu TrigpatHoi (BojaHoi) o6osjonku. ['igpaTtHa oO0O0IOHKA
B1JIOKPEMITIOE OUIKH OJMH B1Jl OJTHOTO.

Tpets BakuBa (Pi3UKO-XiMidHA BIACTUBICTH OUIKIB — 11€¢ BHCOJIIOBAHHSI,
TOOTO 3IAaTHICTH, BHIIAJATH B OCAJA MiJ JI€0 BOIOBIIHIMAIOUHX 3aCOOIB.
BucomtoBanns — nporiec 000poTHUH. L5 31aTHICTh TO EPEXOIUTH B PO3IUHH, TO
BUXOJUTA 3 HBOTO JyXKE BaXJuBa Ui TMPOSIBY 0Oaratbox IKUTTEBHX
BJIACTUBOCTEM.

HapemTi, HaliBa)XIMBIIIOIO BJIACTUBICTIO OUIKIB € HOro 34aTHICTH 0
nenatyparii. [lemarypamiss — 1e BTpara OITKOM HAaTHBHOi (TIEPBUHHOI)
cTpykTypu. Ko Mu poGuMO si€4HIO HAa CKOBOPO/Ii, MU OTPUMY€EMO HEOOOPOTHY
neHaTypauio Ouika. [leHaTypaiis mojsra€e B MOCTIMHOMY ab0 THMYacOBOMY
MOPYILIEHH] BTOPUHHOI 1 TPETUHHOI CTPYKTYpH OUIKa, ajie MpU [[bOMY NEpPBUHHA
cTpyKTypa 30epiraerbca. Kpim tremneparypu (Buiue 50 rpamyciB) JeHaTypaLio
MOXXYTh BHUKJIMKATH 1HII (i3U4HI (PaKTOpH: BUIIPOMIHIOBAHHI, YJIbTPA3BYK,
BiOparllisi, CuiIbHI KUCIOTH 1 Jiyru. [leHarypaiisi mMoxke OyTH OOOpPOTHOIO 1
0e3noBopoTHOto. [Ipy HeBenMKUX BIUIMBaX pPyHHYBaHHS BTOPUHHOI Ta
TPETUHHOI CTPYKTYp OuUIKa BiIOyBa€eThbCs He3HayHe. Tomy OUIOK mpu
BIICYTHOCTI JIEHATYypyIOuOIrO BIUIMBY MOX€E BIJHOBUTU CBOIO HATHUBHY
cTpyKTypy. IIpouec 3BopoTHMIT AeHaTypallli Ha3uBaeThCs peHaTypauisa. OnHak
OpU TPUBAJIIOMY 1 CHJIBHOMY BIUIMBI pEHaTypalisi CTae HEMOXIIMBOIO, a
JeHaTypallisi, TAKUM YHHOM, HE3BOPOTHOIO.

®epMeHTH a00 €H3UMM — 1€ OUIKM, SKI BHKOHYIOTh B OpraHi3Mi
karamitTuyHl  QyHkmii. Karamiz nependadae, $SK NOPUCKOPEHHS, TakK 1
CMIOBUIbHEHHS XIMIUYHUX PEaKIliil.

depMEeHTH MPAKTHUYHO 3aBXKIU NPHUCKOPIOIOTH XIMIYHI peakmii B
Oprati3mi, IpuuIoOMy, IPUCKOPIOIOTH B JECATKH 1 COTHI pa3iB. Y 1HIIHUX PEaKIIii,
10 MPOXOJATH M1 KOHTposieM (HepMEHTIB, MBHUAKICTh B iX BIJICYTHOCTI TMajae
MPAKTUYHO JI0 HYJISL.

Hinsnka ¢depmenty, skuid Oepe Oe3mocepeAHI0 ydacTh B KaTalisi,
Ha3UBAETHCS AKTUBHUM LEHTPOM. BiH MoXke OyTH 1O pi3HOMY OpraHi3oBaHUH y
(bepMeHTIB, 10 MAIOTh TUILKK TPETUHHY 1 YETBEPTUHHY CTPYKTYPY. Y CKIIQHUX
OIKIB B YTBOPEHHI AaKTUBHOTO II€HTa OepyTh Yy4acTh, K MPaBUIIO, BCE
CcyOOAMHMUIII, a TAKOXK X MPOCTETUYHOI TPYIIH.

B akTtuBHOMY MEHTpi BHUIUIAIOTH [JBI JAUISIHKM — ajcopOmiiiHa 1
KaTaJliTUYHA.

Ajncop6uiiina minsiHKa — 1€ EHTp 3B'a3yBaHHs. BiH 3a cBo€to OyI0BOIO
BIJIMIOBIZIA€ CTPYKTYpl pearyloyux pEYOBHH, SKI HA3WBAIOTHCA B Ol0XiMil
cyoctpatamu. KaxyTts, mo cyOctpatu 1 aacopOmiitHuii 1eHtp QepMeHTty
30IratoThCsl SIK KJTI0Y 1 3aMOK. Y O1IbIIOCTI (PEPMEHTIB OJIMH aKTUBHUM IICHTP,
ane OyBaroThb (pepMEHTH, SIKi MAIOTh KIIbKa aKTUBHHX IIEHTPIB.

Tpeba ckazatu, 1m0 B (epMEHTATHBHIN peakiiii Oepe ydacTh HE TUIbKHU
AKTUBHUM LIEHTp, a ¥ 1HIII HOro 4acTUHM. 3arajgbHa KoH(opwmarllis GepmeHTy

8



rpa€ BAXIWUBY pOJb B HOTO akKTHBHOCTI. ToMy, 3MiHa HaBiTh OJHIET
aMIHOKHCIJIOTH B YaCTHHI MOJIEKYJIH, sIKa HE Ma€ BIAHOUICHHS 0€3M0CePETHBO J10
aKTUBHOTO IIEHTPY, MOK€ CHJIbHO BIUIMHYTH Ha aKTUBHICTH ()EPMEHTY 1 HABIThH
3BECTH 11 10 HyJs. 3aBAsSKdA 3MiHI KoH(popmarlii ¢pepMeHTy BiOyBa€ThCA
«MPUCTOCYBaHHS» HOTO AaKTUBHOIO IIEHTPY 10 CTPYKTYpU CYOCTpaTiB, SKi
OepyTh y4acTh B MPUCKOPEHH1 (DEPMEHTOM pPEaKIIii.

Tpeba mam'atath, 10 NpU 3AIMCHEHHI KaTamiTUYHOI QYyHKIII, cam
KaTaji3aTop He 3MIHIOE CBO€T XiMIUHOI mpupoau. Lle TBepkeHHs cripaBeJInBO
1 17151 PepPMEHTIB.

Y Oynp-sikiil KaTamiTHUHIA peakiii, 0 3A1MCHIOETbCS (epMEeHTaMH,
PO3PI3HSIOTH TPH CTAII:

1. VYTtBOpenHns ¢depmeHT-cyOcTpaTHOTO KOMIUIekcy. Ha miit cramii
AKTUBHUI LEHTp, 3B'A3y€TbCS 3 CyOCTpaTaMH 3a PaxyHOK CIAa0KUX 3B'S3KIB,
3a3Bu4ail BogHEBUX. OCOOIMBICTIO LILOTO €TaIly € MOBHA OOOPOTHICTh, TaK SIK
(epMeHT-CyOCTpaTHUI KOMIUIEKC JIETKO MOXE po3najgaThcs Ha (QepMeHT 1
cyOctpaTtu. Ha 1iit cTaaii BUHUKA€E CIPUSATIMBA OPIEHTALlISI MOJIEKYJ CYOCTpaTiB,
1110 CHpUsi€ IPUCKOPEHHIO 1X B3a€MOII.

2. g cranmis mpoxoauTh 3a y4acTHO KAaTaIITUYHOIO JUISTHKA aKTUBHOTO
neHTpy. CyTHICTh IIbOTO €Taly IIoJISITa€ B 3HMKEHHI €Heprii akThBallii 1
MIPUCKOPEHHI peakiiii MK cyocTpaTtaMu. Pe3ynbTaToM 1IbOTO €Tany € YTBOPEHHS
HOBOTO MPOIYKTY.

3. Ha miit cragii BimOyBaeThCs BIAAUIEHHS TOTOBOTO MPOIYKTY BiA
AKTUBHOTO LIEHTPY 31 3BUIBHEHHSAM (EPMEHTy, SIKUWA 3HOBY TOTOBUM ISt
31ICHEHHS CBO€ET (PYHKIIII.

VY kiiThHI epMEeHTH, 0 KaTali3yrTh OararocTaiiiiHi MpOLECH, YacTo
00'€eqHYIOTBCS B  KOMIUIEKCH, 10 Ha3UBAIOThCS  MYJIbTH(PEPMEHTHUMHU
cucteMaMu. Halyactime 1i KoMIUleKCM BOyJIoBaHI B OlomemOpanu abo
NoB'si3aHI 3 oOpraHoigamMu KmTHH. Take 00'enHaHHs ¢GEepMEHTIB poOUTH iX
po0OTY O1IbIIT €PEKTUBHOIO.

VY neskux Bumagkax OUTKH-(QEPMEHTH MICTITh HEOILTKOBI KOMIIOHEHTH,
Kl OepyTh ydacTh B KaTami3l. Taki HEOUIKOBI €JIEMEHTH Ha3UBAIOTHCS
Kko(epmenTamu. biibiicTh KOPEPMEHTIB B CBOEMY CKJIAJI MICTATH BITAMIHHU.

HaliBa)xnuBIIIOIO BIACTUBICTIO (PEPMEHTIB € iX BUCOKA CHEIUPIYHICTh. Y
010X1Mii ICHY€ MPaBUIIO: OJIHA PEAKIis — OJAUH (pepMeHT. PO3pi3HAIOTH 1Ba BUAU
cnenudiuHOCTI: cnenudIuHICTb [1i 1 cyOcTpaTHa cCenu(iuHICTb.

Cnenudivnictsb aii — 11e 37aTHICTh PEpPMEHTY KaTalli3yBaTH TIIbKUA OJUH
MEeBHUM THUI XIMIYHOI peakiii. SIKmo cyOcTpaT Moke BCTynaTH B Pi3HI peakilii,
TO JIJISl KOXKHOI peakIlii moTpiOeH CBii (hepMeHT.

CyOcTpaTHa cneuu@iyHicTh — 11€ 3/1aTHICTh (DEPMEHTY JIATH TIIBKUA Ha
neBHi cyOctpatn. Bona OyBae abcomotHa 1 BigHocHa. [lpu abGcomroTHIN
cnenudigHOCTI (PepMEHT KaTali3ye MEePEeTBOPEHHS TIIBKUA OJHOTO CyOCTpary.
[Ipu BigHOCHI# — MOXKe OyTH TpyIia CXOKUX CyOCTparTiB.



B ocHOBI XIMIYHHX pE€aKIiil JIeKUTh €Hepris akTupaiii. SKio eHepris
aKTUBAaLlli BUCOKA, TO PEUOBMHHU HE MOXKYTh BCTYIIUTHU B PEAKI[II0 00 MIBUAKICTD
ix B3aemonii Oyae HU3pK0I0. DepMEHTH 3HIKYIOTh OPIT €HEPTii aKTUBAIIii.

[IBuakicTs (hepMEHTATUBHUX pEaKIiil 1CTOTHO 3aJICKUTh Bij 0aratbox
dakTopiB. Jlo HUX BIIHOCATHCSA KOHIIEHTpAIlli PEYOBMH  YYaCHHKIB
(epMEHTAaTUBHOI peaklii, a TaKoX YMOBHU CEpENOBHUIIA, B SAKUX IHPOTIKAE
peaxIris.

[TokxazaHo, 1110 UMM BHILE KOHIIEHTpaLis (PepMEHTY, TUM BUILE IIBUIKICTH
peakuii. Lle nosicHIOETbCA THM, IO KOHILIEHTpalis (pepMeHTy Habarato HHKYE
KOHIIeHTpallii cyoctpary. [Ipy HM3BKHX KOHIIEHTpAIisSX CyOCTpaTy MIBHIKICTH
MIPOXO/KEHHS Peakilii mpsAMo MPOMOpIIiiiHa KoHIeHTpalii cyocTpariB. OqHaK y
MIpy 3pOCTaHHS KOHIIEHTpallli cyOCcTpaTy BOHA MOYHMHAE CIOBLIBHIOBATHUCS 1,
HapeliTi, JOCATHYBIIM MAaKCUMaJlbHOI IIBUAKOCTI, nepecrae poctu. Lle
MOB'A3aHO 3 TUM, LIO B MIpy 30UIbIIEHHS KOHLEHTpalii cyOCTpaTy KUIbKICTh
BUIBHUX aKTUBHUX IIEHTIB CTAa€ OOMEKYIOUUM (haKTOPOM.

TemnepaTypa BIuIMBa€e Ha (pepMEHTATHBHI peakuii cBoepiagHo. CrnpaBa B
TOMY, 110 (hepMEeHTH — Lie OLIKH, a 1€ 3HAYUTh, 1110 IPH BUCOKUX TeMIIepaTypax
(Bume 80 rpamyciB), BOHM TOBHICTIO BTpPayalOTh AaKTHUBHICTh. ToMy ISt
(epMEHTATUBHUX pEaKLil ICHYy€ MOHATTS TEMIIEPATypHOro ONTUMyMYy. Takum
ONTUMYMOM JiJi OuIbiIocTi (hepMEHTIB € Temrieparypa Tina 37 — 40 rpagycis.
[Tpu HU3BKUX TeMIlepaTypax GEpPMEHTH TaKOK HEAKTHUBHI.

[Ile omnum QakTopoM, IO BH3HAYa€ aKTUBHICTH (epmeHTiB, € pH
cepenoBuila. TyT 1151 KoxHOro hepMeHTy icHye cBiil pH-ontumym. Hanpukiaz
(epMEHTH LITYHKOBOTO COKY MarTh pH-ontumyMm B kuciomy cepenosui (pH
1,0 — 2,0), a ¢depMeHTH NIAUUIYHKOBOI 3aJ03U MPALIOTh B JIY)KHOMY
cepenosui (pH 9,0 — 10,0).

Kpim 3a3naueHux Buie (akTopiB Ha MIBUAKICTh (PEPMEHTATUBHUX
peaxiiiii HalalTh Pi3HI PEUOBUHU — IHTIOITOPH 1 AKTUBATOPH.

IuridiTopum — 1e, yactime 3a BCe, HU3BKOMOJICKYJIAPHI PEUOBUHU, SKi
raJIbMylOThb IIBHJAKICTh peakuli. [Hriditop 3B'A3yerbcst 3 (pepMeHTOM,
3aBa)Karo4uM oMy 3/11MCHIOBATH CBOIO (DYHKIIIIO.

AKTMBATOPM — pEYOBMHHU, BHUOIPKOBO MIiJBHUILYIOTH IIBHUJIKICTh
(hepMEHTAaTUBHUX PEaKIIiii.

["opMOHM MOXYTh BUCTYIIATH 1 aKTUBATOPaMHU 1 1HT101TOpamMu (epMEHTIB.

[IIBuaKicTh (HEpMEHTATUBHUX PEAKIN 3aJCKHUTh 1 BIJ POy 1HIIUX
dakTopis:

— 3MiHa IBHUIKOCTI CUHTE3Y (DEPMEHTIB;

— Mmoaudikarisi GepMEHTIB;

— 3MiHa KoHpopMaIlii GepMeHTy.

KoHTpoJsbHiI IUTaHHSA 10 TeMH
1. Yum 3arimaeThcs OloXimisa?
2. bionoriuHa poib OUIKIB.
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3. bynoBa monekynu 615ka.

4. Knacudikarist O1IKiB.

5. ®13UK0-XIMiYHI BJIACTUBOCTI O1JIKIB.

6. bynoBa ¢pepmeHTIB.

7. Mexani3m naii pepmenTiB. CrietiupigHICTb.

8. Bix yoro 3anexuTh NIBUIKICTh (DEPMEHTATUBHUX PEAKIIi?

Tema 2. ETAIIN METABOJII3MY I BIOJIOI'TYHE OKUCJIEHHSA

OOOB'SI3KOBOI0  YMOBOIO KHUTTSI € OOMIH pEYOBHMH MEIy KUBUM
OpraHi3MOM 1 HaBKOJIMIIIHIM CEpPEOBHUIIEM. 3 30BHIIIHHOIO CEpPEIOBHUINA B
OpraHi3M HaJXOIAThb JDKepeslia €Heprii, Oy/iBelIbHI Mareplaau [Js Pi3HUX
CUHTE31B, BITaMiHU, MIHEpAJIbHI PEUYOBHUHHU, BOJA 1 KUCEHb. 3 OpraHi3My 30BHI
BUJIAJISIIOTHCSL  KIHIIEBI MPOAYKTH XIMIYHHUX MPOLECIB, IO MPOTIKAIOTh B
OpraHi3Mi: ByTrJI€KUCIUH ra3, Boja, aMiak (y opMi CEUOBUHM).

OOMiHHI TpolecH, IO MPOTIKAIOTh B OpPraHi3mi, MOXHa YMOBHO
PO3JIIMTH Ha JIBA €TallU: TPABJICHHS 1 META00JII3M.

1. TpaBjeHHs — 1€ POIEC B XO/1 SIKOTO XapyOBl PEUOBUHHU, SIK MPABUIIO
BHCOKOMOJICKYJIIPHI 1 I OpraHi3My 4yKOpiJHI, M i€l TpaBHUX (PepMEeHTIB
PO3IICTUTIOIOTHCS 1 IEPETBOPIOIOTHCS B MIPOCTI CIIOMYKH — YHIBEPCAJIbHI IJIs1 BC1X
KUBUX OpraHi3MmiB. BUTKH, HaMpUKIIA, PO3MaJAat0ThCS Ha aMIHOKUCIOTA TOYHO
Taki * SK aMIHOKHCIIOTH CaMOro OpraHi3My. 3 BYIJIEBOJIB 1K1 YTBOPIOETHCS
yHIBEpCAIBHUI MOHOCAXapuj — TIII0KOo3a. ToMy KIHIIEBI MPOAYKTH TPaBICHHS
MOXXYTh BBOJUTHUCS] Y BHYTPIIIIHE CEPEIOBUIIEC OPTraHi3My 1 BUKOPUCTOBYBATHCS
KJIITUHAMH JIJIS1 PI3HOMAHITHUX LIIEH.

2. MeTtaboai3M — 11¢ CyKyNHICTHh XIMIYHHMX peakIliii, 10 TPOTIKae y
BHYTPIIIHbOMY cepeAoBuIll opraHizmy. I[IpaBna, 1HOAl clOBO «MeTabOMI3M»
PO3yMIIOTh IK CHHOHIM OOMIHY PEYOBUH.

Buninennsi — 11 mporec BHUAAJICHHS BIAMPAlbOBAaHMX PEYOBUH 3
opranizMmy. Lleit nmporiec BiOyBa€eThCs, SIK HA OCTaHHIX e€Tarnax TpaBJIEHHS, TakK 1
B X011 MeTabonizmy. B ocraHHbOMY BUIIAJKy y BHIUIECHHI Oepe y4yacTh KpOB i
0COOJIMBI OpraHu BUAUICHHS MPOAYKTIB PO3Maly a30THCTUX PEUOBUH — HUPKHU.

PosristHeMo, oHak, OUIBII JOKJIAHO BJIACHE META0O0III3M.

MertabomisM BKkIO4ae B cebe JBa TMpoIecH, SKI € JBOMa MOTo
HEPO3PUBHUMHU CTOPOHAMU: KaTabOIII3M 1 aHAOOJTI3M.

Karta0oJi3m — 11e npoliecH po3IIEIUICHHS] PEUOBHH, PE3YJIbTATOM SIKUX €
OTPUMAaHHSI €HEeprii 1 OTpPUMaHHS MOJEKyad MeHuoro po3Mmipy. KinueBumu
OPOIyKTaMU KaTadoi3My € BYIJIEKUCIIHM ra3, Boja, amiax.

KaraGonmizMm B opraHi3ami JIIOAMHA 1 OUIBIIOCTI JKUBUX  ICTOT
XapaKTEPU3y€eThCSl HACTYITHUMU OCOOJIMBOCTSIMU.
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— B mporieci kaTtabomi3My nepeBakatoTh peaKilii OKHUCIECHHS.

— Karabomi3M mpoTikae 31 CHOKMBaHHSIM KHUCHIO.

— B mporeci katabomizMy BHILISETHCS €HEpPris, MPUOJIM3HO TMOJOBHUHA
SIKOi aKyMYJIIO€ThCSI B popmi MoJiekysl ageHo3unTpudochary (AT®D). 3nauna
YaCTHHA CHEPrii BUAUISETHCS BUTIISI TEIUIA.

AHa0oai3M — 1ue peakuii cuHTedy. s HUX MPOIECIiB XapaKTEpHi
HACTYIHI 0COOJIMBOCTI.

— AHaboJ1i3M — 11e, TOJIOBHUM YMHOM, PEaKilii BiTHOBJICHHS.

— VY mporieci aHaboJ113My BiIOYBAETHCS CIIOKUBAHHS BOIHIO.

— Jl>xepenom eHeprii uis peakiiit anabomnizmy cinyxutb ATO.

Anenosuntpudocpar (AT®D®) - me yHiBepcasbHAa CHEpreTHYHA
pEYOBHHA OPTaHi3My.

CrpyxrypHas gopmyna AT umeer cieayrommi Bu:
NH,

N/| N O ICI) 0
I}
CH,0— P O~P—O~P—OH

N}emn \{ I |
OH OH

OH OH
Pubcaa

B ynpouestom srae ctpochie AT® moxkHO OTPasHTL CXCMORH!

ALEHWH — puﬁoig— DK ~DK ~0dK
ANEHOIMN

OcobmnuBictio Monekynmu AT® e Tte, mo Apyruil 1 TpEeTid 3aIUIIKHA
dochopHOT KUCITIOTH TPUEAHYIOTHCS 3B'SI3KOM, OaraTMM €HEpri€ro, 1HaKIIe BiH
HA3UBA€THCS MAKPOepPrivHMM 3B'sA3koM. YacTo cHooinykd, WO MarTh
MaKpOEpriyHUN  3B'S30K  MO3HAYAThCS  TEPMIHOM  «MakKpoepriB»  abo
MaKpOEpriyHi peYOBUHHU.

[Ipu Buxopucranni AT® B dAKOCTI JpKepela €Heprii 3a3BUYaAi
BiIOYBAa€ThCS  BUAMICTUICHHS IIJISAXOM  TIAPOJI3y OCTAaHHBOTO  3AJIHIIKY
dbochopHOT KUCIIOTH.

AT® + H,O — AA® + H;PO, + enepris

VY (dizionoriyHux ymoBax, TOOTO 3a yMOB, SIKI € B KHUBIA KJIITHHI,
poswierieHHs 3aBasku AT® cynpoBomxyerbes BumiieHHsm 10 — 12 kkan
eneprii (43 — 50 x/x).

["onoBHuME cniokuBadyamu eneprii AT® B opranizmi €

* peaxilii CHHTE3Y;,

* M'sI30Ba JISUTLHICT;

* TPAHCTIOPT MOJIEKYJI 1 10HIB Yepe3 MeMOpaHH.

Takum ynHOM OlosoriuHa poib AT® nossrae B ToMy, 110 111 pEYOBUHA B
oprani3mi € cBoro pony ekBiBaieHToM €BPO abo momapa B ekoHOMIIII.
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OcHoBHuM mocTadaibHUKOM AT® B KITHHI € TKaHWHHE [JUXAHHS —
3aBepUIaIbHUN eTan KaTaOosi3My, IO MPOTIKa€ B MITOXOHJIPISX OUIBLIOCTI
KIIITUH OpraHi3my.

TkanuHHe JUXaHHSI — 1€ OCHOBHMH cmoci6 oTpumanHs ATO,
BUKOPHUCTOBYEThCS aOCOJIIOTHOIO OUIBIIICTIO KIITHH Opra”iaMy. B mporieci
TKAHUHHOTO JMXaHHS BiJ PEYOBHMHHU, II0 OKHUCIIOETHCS, BIJIHIMAIOTHCSA [BA
aTOMIB BOJHIO 1 MO JIUXaJIbHOMY JIAHITIOTY, IO CKJIaAa€eThcs 3 (EPMEHTIB 1
KO(EepMEHTIB, TEPENalOThbCsl HAa MOJEKYISIPHUM KHCEHb, IO JIOCTaBISETHCS
KpPOB'IO 3 MOBITPS B yCl TKAHWHU OpraHizmy. B pe3yibpTaTi npueIHaHHS aTOMIB
KHCHIO 1 BOJHIO YTBOPIOETHCS BOJIA. 32 PaXyHOK €HEPrii, M0 BUIAUISETHCS MPU
pycCl €NeKTPOHIB, MO AMXATbHOMY JAHIIOTY, B MITOXOHJPISX 3H1HCHIOETHCS
cuate3 AT® 3 AJI® 1 ¢pochopHOi KUCIOTH. 3a3BHUUall CUHTE3 TPHOX MOJEKYI
AT® cynpoBOIKYETHCS YTBOPEHHAM OJHIET MOJIEKYJIU BOJH.

B  saxocti  cyOcTpaTy  OKHCHEHHS B  TKAHMHHOMY  JUXaHHI
BUKOPUCTOBYIOTHCS PI3HOMAaHITHI MPOMIXKHI TPOJIYKTH PO3Maay BYTJIEBOIIB,
XKUpiB 1 OumkiB. OJHAK HAMOLIBIN YacTO MIATAIOTHCS OKHCICHHIO IPOMIXKHI
IPOAYKTH HMKJY JUMOHHOI KHCJOTH, SKUM 1HAKIIE HAa3UBAETHCSA IUKIOM
TpUKapOOHOBUX  KHUCIOT abo 1ukiom Kpebca (i3omimMoHHa, anbda-
KETOIJIyTapoBa, OypINITHHOBA, sOMydyHAa KHCIOTH — II€ CYOCTpaTH LMKy
TPUKApOOHOBUX KHUCIOT). [IMKI TUMOHHOT KMCIOTH — 1€ 3aBepIlajbHUIl eran
KaTaboJ113My, B XO/I1 SIKOTO BIJIOYBAETHCA OKUCIICHHS 3aJIMIIKY OLITOBOI KUCIIOTH,
10 BXOAUTH B AlETWIKOPEPMEHT A 10 BYIJIEKUCIOTO Ta3y 1 BOAH. Y CBOIO
yepry aneTwikopepMeHT A — yHIBepcajbHa pPEYOBHMHA OpPraHi3my, B Ky IpHU
CBOEMY PO3Ia/il IEPETBOPIOIOTHCS TOJOBHI OPraHiYH1 PEUOBUHU — OLIKH, XKUPH 1
BYIJIeBOAM. TKaHUHHE NUXAaHHS — 1€ CKIaAHUN (hepMEHTATUBHUM MPOIIEC.

[Ipy pyci 0O [OuxanbHOMY JIAHUIOTY BUJIUISETBCA EHEPris, sKa
aKyMyJIoeTbesi Yy  BUrisaml  wmodekyn AT®. Ileit mnpouec Ha3MBaeThCs
OKHUCITIOBAILHUM a00 muxalbHuM ¢ochopuiitoBaHHsIM. 3a 100y B OpraHizmi
yTBOproeThes He MeHIne 40 kr AT®. Oco6arBO IHTEHCUBHO 111 IPOIIECH WIYTh B
M'si3ax TIpH 13uUHIi pOOOTI.

VY neskux BUNAAKax BIAMICIUIEHHS aTOMa BOJHIO BiJl PEYOBUH, IO
OKHCITIOIOTBCS, BiAOyBaeThcss B muToruiasmi. Lli mporecu BimOyBaroThcs 0Oe3
ydacTi kucHio. ToMy aknenTopu BOAHIO TYT iHIm. HaifOinemn yacTo BOJIEHB
OpUEHYE TIPOBUHOTPAJHA KUCIOTA, 0 YTBOPIOETHCA MPHU PO3Mal BYIJIEBOAIB
1 amiHokuciot. [lipoBUHOrpagHa KHCIOTa MOXE MPUETHATA BOJEHb 1 TaKUM
YUHOM TIEPETBOPUTHUCS B JaKTaT ab0 MOJIOYHY KHcioTy. Takuii mporiec, 1o
BIJI0YBA€ETHCS, 30KpEMa B M'si3aX MPHU HECTaul KUCHIO, HA3UBAETHCSI AHAEPOOHUM
OKHCJIEHHIM a00 TIJIiKoJi30M. 3a paxyHOK €Heprii, 10 BUIUISIETbCS MPHU
bOMY, B UTOIUIa3MI Takox iae yrBopeHHs AT®. [Iponec yrBopenuss ATO B
IMTOTUIa3Ml ~ OTPUMaB  Ha3By  aHAEPOOHOIO abo  cyOcTpaTHOro
dochopuaroBanns. Lleit mpornec HabaraTo MeHI e¢dEeKTUBHHUM, HI’)K TKAHUHHE
JTUXaHHS.

VY gheskux BUNAAKax MPH OKHUCIEHHI aTOMU KHCHIO BKIIOYAIOTHCS B
MOJIEKYJIH PEYOBHUH, 110 OKHCISAIOTHCA. Take OKHCIIEHHS MPOTIKae Ha
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MeMOpaHax eHJOIUIa3MATUYHOI MepexXi 1 Ha3UBAEThCS MIKPOCOMAJIbHE
OKHCJIeHHS. 3a paxyHOK BKJIIOUEHHS KHCHIO CyOCTpaTy, IO OKHCITIOETHC,
BUHHKaE TigpokcmwibHa Tpyna (—OH). Tomy meit mpomec 4acTo Ha3WBAaIOTh
TIAPOKCUIIIpYBaHHS. Y I[bOMY IMpOIECI aKTUBHY ydacTb Oepe ackopOiHOBa
kucioTa ado BitaMiH C.

bionoriuna posib HbOTo mpoiiecy He MmoB's3aHa 3 cuHTe30M ATO.

VY piaKiCHUX BHUMIAAKaX KHUCEHb, 10 HAAXOJIUTH 3 IOBITPS B OpPTraHi3M,
nepeTBoproeThes B akTuBHI dopmu (O,, HO, HO', H,O, Ta in.), mo
Ha3WBAIOTHCS BIUIBHUMHU paJuKajiaMu abo0 OKcHIaHTaMH. BinbHI pamukamm
KHCHIO BHKJIMKAIOTh PEAKIii OKHUCICHHS, IO 3a4imaloTh OUIKH, KHUPH,
HYKJICTHOBI KHUCIOTH. lle OKMCIEeHHS OTpuUMaio Ha3By BilbHOPAAUKAIbHE
OKHCJIEHHS.

BBakaeThcs, M0 BiUTbHI pajMKadl KHUCHIO BHUKOHYIOTH TaKOX 3aXHUCHY
(GYHKIIII0, OKHUCITIOIOUN Pi3HI Yy>KOPIJHI PEYOBUHH, IO HAAXOASTH B OpraHi3Mm
330BH1, B TOMY YKCJIi MEMOpaHH1 OUTKH 1 JIMOIIM MaTOT€HHUX MIKPOOPTaHI3MiB.

KoHTpoJIbHI IMTAHHS 10 TEMU

1. 3aranpHa XapakTepuCcTUKa OOMIHY PEYOBHH.

2. Bynoga i 6ionoriuna poins ATO.

3. TkaHuHHE TUXAaHHS.

4. AHaepoOHe, MIKPOCOMAJIbHE 1 BUIbHOPAAUKAJIbHE OKUCICHHS.

Tema 3. BYJIOBA TA OBMIH BYTJIEBO/IB

ByraeBoau — 11¢ IpupoJIHI OpraHivyHl PEYOBUHU, IO MICTATH abJCTiTHY
(—CH=0) abo kerono- (> C=0) rpynu i Kiibka rigpokcuiabaux rpym (—OH).
ByrneBony, BUKOHYIOUM Pi3HI KUTTEBO BAXKIMBI (PYHKIII, CIyXaTh BUXITHUM
MaTepianoM uist 010CUHTE3y 0araTboX OPraHiuHUX CHOJYK KUBUX OpPraHi3MiB. Y
OpUPOAl  BYIJIEBOJIM YTBOPIOIOTBCS B pe3yibTaTi  (POTOCHMHTE3Y, IO
3MIHCHIOETBCSA pocCIMHAMHM 3a y4acTio okcuay Byriemwo (IV), Bogm i
MOTJIMHAIOTH COHSYHE CBITJIO MIMEHTIB (XJ0podia Ta 1H.).

JIst pociiiH OJIHI BHJIM BYTJICBOJIB CIYXKaTh OY/IBELHUM MaTrepiaioM,
BUKOHYIOUHW OMOPHY (DYHKIIIIO (I1€TF0103a), 1HIII — JIKEPEIOM Pe3epPBHOI eHepTii
(kpoxMmanb, 1HCYTiH). [ mromuHM 1 TBApUH BYIJICBOAM € TPOAYKTaAMU
XapuyBaHHSA 3 BHCOKOIO E€HEPTreTUYHOIO IIHHICTIO. B opranizmi kpoxmaib,
IUcaxapuau, a B JICSIKAX BHITQJIKaX 1 IENr003a TiJ BIUIMBOM (PEPMEHTIB
pO3MagaloThCcsl 3 YTBOPEHHSAM B OCHOBHOMY TJIFOKO3U, KA OKHCIIOETHCS B
tkannHax n0 Byriemoo (IV) okcuay 1 Boam 3 BualIeHHsAM eHeprii. I came,
IIFOKO3a 3aIllyCKae eHepreTMYHui oOMiH B Hamomy opraHizmi. Hammumiok
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TJIFOKO3HM TIEPETBOPIOETHCS B TIIIKOTEH, IO 3aMacaeThCs B TEUIHIN 1 M'A3ax.
['nikoren Hacuuye OpFaHiBM IJIOKO3010 TP BUKOHAHHI (P13MYHUX HAaBaHTAXKEHb,
a TakoXX TpU HecTadi abo BIACYTHOCTI Dki. ByrmeBoam BXoasTh M0 CKIagy
TIKOJIMI/IIB, TJIKOMPOTEIAIB, HYKJICOTHUIIB, HYKJICO3UAIB 1 HYKJICTHOBUX
KHUCJIOT, IO CTAHOBJISATH, SIK BIZIOMO, OCHOBY JKMBOi MaTepii.

ByrneBoau AunsAThCS HAa TPU  OCHOBHI  KJacu: MOHOCAXapu/M,
osirocaxapuam (Bix 2 1o 10) 1 moJiicaxapuau.

Momnocaxapuau ado MPOCTi caxapa He MIAJAI0ThCS T1IPOIIi3y 1 OTPUMATH
3 HUX OUIbIIEe TMPOCTI BYTJIEBOAM HEMOXKIUBO. Jlo MOHOCaxapuaiB BIIHOCSTHCS:
pubo03a, 1e30kcipub03a, TIIFoK03a, (PyKTO3a, rajJakTo3a i 1HIII.

Ousirocaxapuam CKJIaJal0ThCA 3 IEKUTBKOX MOHOCAXapH/IiB, 3'€THAHUX
KOBaJeHTHUMHU 3B's3kamMu. [Ipum  rigponizi  BOHU  pO3MAAalOThCcs  Ha
MOHOCaxapuau, 3 SKAX BOHHM CKJIagaloTbes. [lpukmamom omirocaxapumiis
MOXYTh CIY)KHTH JAHCAaXapuid, IO CKIAQJAAlOThCS 3 JBOX  MOJICKYIH

MOHocaxapuaiB. HaltO11b111 momMpeHi 1ucaxapuan caxaposu (Xap4uoBuii ado
TPOCTUHHUM ITyKOP), IO CKJIAIA€ThCA 13 3QJIMIIKIB TIIOKO3U 1 (DPYKTO3H;
JAKTO3U (MOJIOYHUH IIYKOP), 110 CKIAJAA€THCA 13 3aJUIIKIB TITIOKO3H 1 rajJaKTO3U.
IMosnicaxapuam — 11e OB HEPO3TATYKEH] JIaHIIOTH. BKiII09aroTh COTHI 1
THUCSIYl MOHOCAXapUIHUX 3aHINKiB. HaltO1IbIn BiIOMI 3 HUX — KpOXMab,
IEJTF0J103a, TIIKOTeH (CKIIAaloThCs 13 3aJIUIIKIB TIIIOKO3H).
@DyHKILIT BYTJIEBOIB B OpraHi3Mi y>Ke pI3HOMaHITHI.
1. Enepretuysa.
2. CtpykrypHa QyHKIIis (BXOAATH O CKIIATy KIITUHHUX CTPYKTYD).
3. 3axucHa (CMHTE3 IMyHHHUX T1J1 y BIJTIOBiIb HA AHTUTCHH).
4. AnTusropranHa (remapus).
5. 'omeocTaTnyHa (MiATpUMaHHS BOJIHO-COJILOBOTO OOMIHY).
6. MexaniuHa (BXOJATh 10 CKJIaMy 3 €AHYBaJIbHUX 1 OTIOPHUX TKAHUH).
Emnipuuna ¢opmyna rmokosn CegHi20s. Bona moxe wmaTu pi3Hi
MpoCTOpOBi (popMu. B opranizmi JIIOAUHU TIIFOKO3a K MPABUJIO 3HAXOAUTHCS B
UKITYHIN hopmi:

6 .
- AnoMepIH + 5%
CH,OH ympt) CH,OH i

yraepon (B)

0 Of'/
HO

OH | OH

a-D-rmoxosa B-D-rmoxosa

BinbHa raroko3a B oprani3mi JIOJIMHA B OCHOBHOMY 3HAaXOJIUTHCS B KPOBI,
Jie 11 3MICT JOCUTh MOCTIHHO 1 KOJIMBAETHCS B Alana3oHi Bijg 3,9 1o 6,1 MMoJib/.
I'1roxo03a roJioBHe 2Kepesio eHeprii B OpraHizmi.
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[HIIMM TUTIOBUM BYIJIEBOAOM JUIsl JIIOAWMHU € TJikoreH. Ckiagaerbes
[JIIKOTEH 3 CHJIBHO PO3Tally’)KEHUX MOJIEKYJ BEJIMKOTO pO3MIpy, IO MICTSTh
JCCSATKM THUCAY 3alUIIKIB TJIIOKO3W. Emmipuuna ¢opMmyna TIIKOTEHY:
(CeH1205)n, me N umcno 3anumikiB ra0ko3u. OCHOBHI 3amacu TIKOTEHY
30CepeKeH] B MeYiHIll 1 M's13aX. [ JIIKOTeH € 3a1acHO0 (POPMOIO TITFOKO3H.

VY wopmi 3 Dkero Hagxoauth 400 — 500 r ByrieBoxiB. lle, rogoBHUM
YUHOM, KpOXMaJjb, KIITKOBHHA, caxapo3a, JakTo3a, riikoreH. IleperpaBieHHs
BYTJICBOJIIB BIJIOYBAETHCS B PI3HUX YACTUHAX TPABHOTO TPAKTY, MOYMHAIOYH 3
pPOTOBOI TOPOXKHUHHU. 3AIUCHIOIOTH Horo QepMeHTH aminazu. €auHUMA
BYTJIEBOJI, SIKWH HE PO3UICIUTIOETHCS B HAIIIOMY OpraHi3Mi — 11e KJIiTKoBUHA. Bcei
1HII PO3IIETIIIOIOTHCS A0 TIIIOKO3H, (PPYKTO3H, TAIAKTO3HU 1 T.II. 1 3aTy4aroThCs
710 TIpOLIeCciB KaTa0oi3My. 3HaUHa YaCTHHA TITIOKO3U MEPETBOPIOETHCA B MEUIHII
B IIIKOTeH. Mk mpuiioMaMu i1 YaCTHUHA TJIIKOTE€HY B NEYIHII EPETBOPIOETHCS
B TJTIOKO3Y, SIKa HAJAXOAUTh y KPOB.

['moko3a, sika BUKOPHUCTOBYETHCS NJISi CUHTE3Y TIIIKOTEHY, MOIMEpPEeIHbO
akTuByeTbes. [loTiM micist psay NepeTBOPEHb YTBOPIOE TIIKOT€H. Y LbOMY
nporeci 0epe yyacts Hykiaeotun YTD (ypimintpidocdart), sikuii 3a Oya0BOIO
Haranye AT®d. B xomi peakiiil yTBOPIOEThCA TMPOMIKHA CIOIyKa —
ypiniaipocharrmokozn  (YD-rmoko3a). Came 1g cCHoidyka YTBOPIOE
MOJICKYJIH TJIKOT€Hy, BCTYMAalO4d B PEakilil0 3 TaK 3BaHOI0 3aTPaBKOIO.
3aTpaBKoOIO CIIy’KaTh HasiBHI B IE€UIHLII MOJIEKYJIH [TIKOTEHY.

Peakii yTBOpEHHs TJIIKOT€HY 3a0€3MEUyIOThCSI €HEPri€l0 MOJIEKYJIaMU
AT®. CuHTe3 riKOreHy IPUCKOPIOETHCS TOPMOHOM IHCYJIIHOM.

Po3man riikoreHy B TEYIHLI 3I1ACHIOETHCSI B 3BOPOTHOMY MOPSIIKY
1 B MIACYMKY YTBOPIOEThCS TIOK0o3a 1 ¢ochopHa kucnora. Lleit mpouec
MIPUCKOPIOETHCS TOPMOHAMH TJIIOKaroHoM 1 ajpeHaiiHoM. Posman riikoreHy B
M'i3aX CTUMYJIIOE TOPMOH aJpeHaliH, SKUH BUIUILETBCS B KPOB Mija 4ac
M'si30B01 poboTtu. [Ipu oMy B M'si3ax HE YTBOPIOETHCS BIJIbHA TIFOKO3a 1 MIJISX
PO3IICTUICHHS TIIKOTeHY JEIIO 1HITUH.

Karabo:mi3M riiroKo3u 3/11IHCHIOETHCS BOMA MUTSIXaMH.

1) OcHoBHa yacThHa BYyIJIeBOMiB (10 95 %) mimmaerbes po3masy
no rekcozogiHopochaTrHomy muiaxy ([IId-mmsx). Came neil mosx €
OCHOBHHM JIXKEPEJIOM €HEPTii JJIsl OpraHi3my.

2) [Hma qacTHHA TIIIOKO3HU PO3IICTITIOETHCS qyepes
reKco30MOoHO(pochaTHIH HIJIAX.

['1®-nuigx Moke MpOTIKaTH B yMOBaX BIZCYTHOCTI KMCHIO — aHA€pOOHO
1 B IPUCYTHOCTI KUCHIO, TOOTO B aepoOHNX yMoBax. Lle myxe ckiagHuii JaHIior
MOCIIJIOBHUX  peaklii, KIHIEBUM pe3yJbTaTOM SKOrO €  yTBOPEHHS
ByTJIEKHCIIOro ra3y 1 Boau. Lleit mporiec MokHa po30OWMTH HA TpH €Tamu, SKi
MOCJIIZIOBHO MIyTh OJUH 32 OJHHUM.

IMepmmii eram, Tak 3BaHUN IJIiKOJIi3, BiIOYBa€ThCS B IHUTOILIA3MI
kiiThH. KiHIIeBUM MPOAYKTOM IILOTO €TaIly € MPOBUHOTPAIHA KUCIIOTA.

3aranbHe pIBHSHHS TJIIKOMI3Y BUTIIAIAE TAK:
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Iawko3a + O, + 8 AJI® + 8 H;PO, — 2 MMipyBat + 2 H,O + 8 AT®D

[lepuuit eran po3mnaay ByriieBOAIB MPaKTUYHO 000OpOTHIN. 3 mipyBarty, a
TaKOX 3 JIAKTaTy (MOJIOYHA KHACIOTA), 1[0 BAHUKAE B AHAEPOOHUX YMOBAX, MOYKE
CUHTE3yBaTHUCA IITI0K034, a 3 HEl TII1KOTeH.

HNpyruii i Tpetiii eranm ['JIO-nuiaxy npoTtikaroTh B MiTOXOHAPiAx. L1
€Tany BHUMaraiTh NPHUCYTHOCTI KHCHIO. B Xomi gapyroro eramy Bif
MIPOBUHOTPAHOI KUCIOTH BIJIIEIUTIOETHCS BYTJICKUCIUN Tra3 1 JiBa aTOMU
BOAHIO. ATOMH BOJHIO, WIO BIJUENHWIHCS, MO JAUXAJIbHOMY JIAHIIOTY
NepelaloThCsl Ha KHUCEHb 3 OJHOYAacHUM cuHTe3oM AT®. 3 mipyBary Xk
YTBOPIOETHCS OITOBA KUCJIOTAa. BoHa mpHemHyeThCS 0 OCOOJIMBINA pPEYOBHHI,
kopepmenty A. ILl1 pedyoBHHA € TEPEHOCHUKOM 3AJIMIIKIB  KHCIOT.
Pe3ynbTaTomM 1IbOT0 MpOLECY € YTBOPEHHS peUOBUMHU aueTuikopepment A. Ls
pEYOBHHA MA€ BUCOKY XIMIYHY aKTHUBHICTb.

AneTtwikogepMeHT A MiIAAETHCA MOAAIBIIOMY OKHCICHHIO B IMKJII
TpukapOoHOBUX KucioT. Lle 1 € Tperiii eram. [lepmoro peakiiero HUKITY €
B3a€EMOJIIA  alleTWIKOGEepMEeHTY A 31 IIaBJIEBO-OLITOBOIO  KHUCIOTOK 3
YTBOPEHHSM JIMMOHHOI KHUCJIOTH. Tomy 11 peakuii 1 Ha3UBalOTh LUKIOM
JUMOHHOI KHCIJIOTH. YTBOPIOIOUM psAJ NPOMDKHUX TPUKAPOOHOBUX KHUCIIOT
JUMOHHA KHUCJIOTa 3HOBY II€PETBOPIOETHCS B IIABJIEBO-OLUTOBY 1 IIUKI
HOBTOPIOETHCST Pe3ynbTaToM IUX peakiliii € YTBOPEHHs BIAIIEIIIIEHOIO BOJHIO,
SKHWM, MPOWIIOBIIM MO JWXAJIbHOMY JIAHIIOTY, YTBOPIOE 3 KHUCHEM BoAy. B
pe3yabTaTi BCIX IUX peakilii yTBoproeTbes 36 monekyn AT®. B cymi ['JID-
nusax gae 38 monekyn AT® B mepepaxyHKy Ha OJTHY MOJIEKYITY TJTFOKO3H:

I'aoko3a + 6 O, + 38 AIID + 38 H;PO, — 6 CO, + 6 H,O +38 ATD

Po3uienyieHHs ri1iKoreHy JoAa€ 10 LbOTO PIBHSAHHS 1€ OJHY MOJIEKYIY
ATO.

[Ipn HecTayl KHCHIO aepOOHMIM TUIAX TMEPEPUBAETHCS YTBOPECHHIM
nipyBaTy, KM MEpEeTBOPIOETHCS B JIAaKTaT. B pe3ynbpTaTi TakuX MEpPEeTBOPEHb
YTBOPIOIOTHCS Juiie /1B1 MoJjekyinu ATO.

Ax yxe miakpecmoBaiocs Buuie ['M®-nuigx pos3naay BYIVIEBOIIB —
noOiyHui. JlaHui nUISX 3yCTpIYaeThesl B HAIHUPKOBUX 3aJI03aX, EPUTPOIIUTAX,
YKUPOBOI TKAHUHHU, TMEYIHKH 1 MPOTIKA€ B LIUTOIUIa3M1 KIIITHH.

['M®-msix  po3naay TJIIOKO3M Ma€ aHaOoJIYHE TMPU3HAYECHHS 1
3abe3mnedye pi3HI peakilii cuHTe3y puO03010 1 BogHeM. ' M®-muiax MokHa
PO3JUIMTH Ha JBa €Talu, MPUYOMY, TEPIIN eTam MpoTiKae O0OOB'SI3KOBO, a
JOPYTUHN HE 3aB¥K/IH.

Iepmuii eran MOYMHAETHCA 3 MEPEXOAY TJIIOKO3M B aKTUBHY (popmy
IJ1I0K030-6-ochaT, Bia SKOTO MOTIM BIJIUICTUTIOETHCS MOJIEKYJa BYTJIEKUCIOTO
razy i1 JBl mapu aToMiB BOJHIO, SIKI MPUEAHYIOThCS 10 Kodepmenty HAJID
(mikotuHaminaneHinaiHykiaeoruadocdar). KiHleBUM NPOAYKTOM IEPIIOTO
etary € pudo3a-5-gocdar.
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HAI® H,, mo yTBOpuBCA B pe3ynbTaTi MEpPUIOro eTamy, MOCTaBJIse
aTOMHU BOJIHIO B Pi3HI MPOLECH CUHTE3Y, 30KpeMa AJisi CUHTE3Y KUPHUX KHCIOT
1 xonectepuHy. Pubo3a-5-¢ocar BHUKOPUCTOBYETbCS ~ JUIsi  CHHTE3Y
HYKJICOTHU/IIB, 3 SIKUX YTBOPIOIOTHCS MOTIM HYKJIETHOBI KMCJIOTH 1 KOPEPMEHTH.

Jlpyruii eram TIpoTikae TOIi, Koau pubo3a-5-dochar MOBHICTIO
HE BUTpaydaeTbcs I CuUHTE3y. HeBUKOpHCTaHI MOJEKYJIH 1€l pEeYOBUHU
BCTYIIAIOTh y B3a€EMOJIII0 OJIMH 3 OJIHUM, B XOJl SKOI BOHM OOMIHIOIOTHCS
IpyIiamMu aTOMIB 1 B IKOCTI IPOMIKHUX MPOAYKTIB 3'IBJISIOTHCSI MOHOCAXapUIH 3
PI3HHM YHUCJIOM aTOMIB BYTJICIIO, TaKl SIK TPi03H, IEHTO3H, TETPO3H, rekco3u. B
KIHIIEBOMY TIJICYMKY 3 IIMECTH MOJIEKyJd puOo3a-5-pochary yTBOproeTscs 5
MOJIEKYJI IJII0K030-6-(ocary.

Takum umHOM, Ipyruil etam poOUTH AAHHUN CMOciO po3many TIIOKO3U
LIUKJIIYHUM, TOMY HOrO Ha3UBalOTh NEHTO3HUM LHUKIOM. [leHTO3HMI MK — Le
pPE3EpBHUI LUISIX EHEPreTUYHOro OOMIHY, SKHM B psAl BHMOAAKIB MOXE
BHCYBAaTHUCA Ha MEPIII POJIL.

KoHTpoJIbHI IMTAHHS 10 TEMU

1. 3aranpHa XapakTepucTuKa Ta Kiacudikauis ByriaeBoaiB. DyHKil
BYTJIEBOJIIB B OpraHi3Mi.

2. bynosa i 6ioJ0ri4Ha POJIb TIIOKO3H 1 rmikoreHy. CHHTE3 1 po3najn
[TIKOTEHY.

3. Kara6omnizm ByrieBoiB. I'ekco3omipocdaTHuil MIsaX poO3IIETICHHS
TJIFOKO3H.

4. T'ekcozoMoHopochaTHUM NUISIX pO3Maay BYTJICBOIIB.

Tema 4. BYJIOBA TA OBMIH KHPIB 1 JIINTOIAIB

Kupu abo Jgimigm — 1e rpymna pi3HOMaHITHUX 3a OYJOBOIO PEYOBHH,
[0 BOJIOAIIOTH OJHAKOBUMH (Di3UKO-XIMIYHUMH BIIACTUBOCTSMU: BOHU HE
PO3UYMHSIIOTHCST Y BOMI, ajie J00pe pO3YMHHI B OPraHIYHUX PO3UMHHHUKAX
(6en3o0:1, TOMyOJ1, OEH3UH, T'eKCaH Ta 1H.).

Kvupu mnoauisitoTbesi Ha JBI Tpynd — BjacHe >KUpu abo Jjgimigm 1
KUPOIOAIOHI peHOBUHU a00 JIiNOoian.

Mouekyna XKUpY CKIAIAEThCSA 3 TIILUEPUHY 1 TPHOX 3aJTUIIKIB KUPHHUX
KHUCJIOT, 3'€HaHuX ckiagHo edipHuM 3B's3koM [—C(=0)—0O-—]. lle Tak 3BaHi
CIpaBXHI1 )KMUpU 200 TPUTIJIiLEPH/IN.

KupHi KMCIOTH, 0 BXOAATH A0 CKJIAy KUPIB, AUIATHCS HA HACUYEHI (HE
MalTh TOJBIMHUX 3B'A3KIB) 1 HEHAacW4eH1 (MalOTh MOJBIWHI 3B'A3kH). € 1M1
MOJTIHCHACHYCHI JKUPHI KUCJIOTH, SIKI MAalOTh JBa 1 OlJIbIIE MOABIMHKUX 3B'S3KIB.
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Taki >kupHI KHUCIOTH B OpraHi3Mi JIOAMHU HE CHHTE3YIOTbCS 1 IOBUHHI
00OB'SI3KOBO HANXOAWTH 3 1KEI, TaK SK HEOOXIMHI JJII CHUHTE3Y MESKUX
BOKJIMBUX JIMOIAIB. UM OinbIiie MOABIMHUX 3B'SA3KIB, TUM HIDKUE TEMIEpaTypa
MyIaBiIeHHs Kupy. HeHacudeHi »KHpHI KHCJIOTH POONATH KUPH PiJIIMMH. 1X
0araTo MICTUTBCS B POCIHHHIN OJIii.

Kvipu pi3HOTO MOXOKEHHS BIJIPI3HAIOTHCS HA0OPOM KUPHUX KUCIIOT, 1110
BXOJATH 0 1X CKJIaay.

Kupu Hepo3unHHi y BoJi. OgHAK, B IPUCYTHOCTI OCOOJIMBUX PEUYOBUH
(eMyJabraTopiB) — )KUpH MPH 3MIIIyBaHHI 3 BOJOI0 YTBOPIOIOTh CTIHKY CyMIII —
emynbcito. [Ipuknaa emysnbcii — MOJIOKO, a TPUKIAJ eMylbraropa — MHIa
(HaTpi€eBl comi KMpHUX KUCJIOT). B opranizami JTIOJUHU B pOJIi €MYJIbraTopiB
BUCTYMAIOTh )KOBYHI KHCIIOTH 1 ACSIK1 OLTKH.

B opranizmi TBapuH 1 JJFOJUHA MOYKHA BUIUIMTH TPH KJIACH JIMOIIB.

1. docdoaimiam, MO CKIANAIOTBCA 3 KAPHUX KHUCIOT, CIUPTY 1
000B's13k0B0 (hoc(HOPHOT KUCITOTH.

2. Imikoaimian, Mo CKIATAIOTHCS 3 JKUPHOI KHUCIOTH, CIUPTY 1 SKOTO-
HeOy1b TPOCTOTO BYIJIEBOJY, HAMYACTIIIE TATAKTO3H.

3. CTepoiau, 1Mo MIiCTITh CKIIaJHE CTEPAHOBE KIJIbIIE.

3HaveHHS )KMPIB Ta CTEPOIiB B OPraHi3Mi qyxe BeJIUKe:

1. ’Kvipu € BaX)JIMBUM JIKEPEIIOM €HEprii. 3 0IHOTO Irpama XKUpPYy OpraHizm
BUTATY€ OIMU3bK0 9 KKai eHeprii, mo B 2 pa3u OuIbIle, HiX 3 1 T ByrJIeBOIiB.

2. JXXupu 3axuIiarTh OpraHi3M BiJ] MEPEOXOIOKEHHS 1 MEXaHIYHUX
BILTUBIB (HAIPUKJIIA] YIapiB).

3. KupHi KHCITOTH 1 JITTOTAM BXOIATH 10 CKJIaAy OaraTrboXx rOPMOHIB.

4, Jlinoinu € HaWBaKJIMBIIIIUMHA KOMIIOHEHTAMH KIIITHHHUX MeMOpaH.

[Tlin BrmmuBoM  Y®-BUNPOMIHIOBaHHS 3 JIMNOIAY  (XOJIECTEPUHY)
YTBOPIOETHCS BiTamiH D.

Y noboBomy parmioni 3a3Buyail mictuthes 80 — 100 r kupiB.
[lepeTpaBieHHst >Kupy B OpraHi3Mi JIOAWHU BiJIOYBAa€ThCA B TOHKOMY
kumeyHuky. JKupu  3a3ganeriib  3a JOMOMOTOK)  KOBYUHHUX — KHCIIOT
MEPETBOPIOIOTHCA B €MYJIbCII0. B mpoleci eMynbryBaHHsI BEIMKI Kparuil KUpPY
MEepPEeTBOPIOIOTHCS B APiOHI, 1[0 3HAYHO 3OUIBIIyE iX CyMapHy MOBEpPXHIO.
depMeHTH COKY MIIIUIYHKOBOI 3a103M (J1ina3u), Oyaydu OlIKamMu, HE MOXKYThb
MIPOHUKATH BCEPEAMHY Kpareib )KUPY 1 PO3MICTUIIOITh TUTBKH MOJICKYIH KHPY,
10 3HaXOAATHCSA HA MOBEpPXHi. ToMy 30UIbILIEHHS 3arajibHOI MOBEPXHI Kpamneib
KUPY 32 PAXyHOK €MYJbI'yBaHHS 3HAYHO MIJIBUILYE €(PEKTUBHICTH [1i I[HOTO
depmenty. Ilig nmiero minazu >KUp NUIIXOM TIAPOTI3Yy PO3MICIUTIOETHCS 10
TUIIEPUHY 1 )KUPHUX KUCIIOT.

Ockiibku B TKI TPUCYTHI PI3HOMAHITHI JKUPH, TO B pe3ydbTaTi iX
nepeTpaBICHHS YTBOPIOETHCS BEJIMKA KUIBKICTh PI3HOBHU/IIB JKUPHUX KUCIIOT.

[TpogykTn pO3IIEIJICHHS >KUPY BCMOKTYIOTHCSI CIM30BOK0 TOHKOIO
KUIIEYHUKA. [JiuepuH po3YyMHHUN Yy BOJl, TOMY MOro BCMOKTYBaHHS
Bi1I0yBa€eThCs JIerKO. JKUPHI KUCIOTH, HEPO3YMHHI Y BOJIl, BCMOKTYIOTBhCS Y
BUIJISI/II KOMIUIEKCIB 3 KOBYHHUMH KHUCIOTaMH (KOMIUIEKCH, IO CKJIaJal0ThCs 3
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KUPHUX 1 SKOBYHUX KHCJIOT, HAa3UBAIOTHCS XOJIETHOBUMHU KHUCIOTamu). Y
KJIITUHAX TOHKOI KHILIKH XOJETHOBI KHUCIOTH PO3MaJAI0THCS HA MKHUPHI 1 KOBUHI
kucnoTd. JKOBYHI KUCIOTH 3 CTIHKM TOHKOTO KHIIEYHUKA HATXOISATh B TIECUIHKY
1 TOTIM 3HOBY BUJUIAIOTHCS B TOPOKHUHY TOHKOTO KHIIIEYHUKA.

BuBUIbHEH] JKMpHI KHCIOTH B KIITHUHAX CTIHKM TOHKOTO KHIIIEYHUKA
3HOBY 3'€IHYIOTBCA 3 TJIUEPUHOM, B pE3yJbTaTl YOro 3HOBY YTBOPIOETHCS
MOJIEKYyJla KUpYy. AJlle B Ll MpOIeC BCTYNAIOTh TUIBKU KUPHI KUCJIOTH, IO
BXOJIATh JO CKIIQQy XUPY JIOAMHU. TaKMM UYMHOM, CHUHTE3Y€TbCS JIIOJCHKUI
xup. Taka nepeOy0Ba XapyoBUX KUPHUX KUCIOT Y BJIACHI KUPU HA3UBAETHCS
PEeCHHTE30M KHPY.

PecunTe3oBani xupu mo JdiMPaTHUYHUX CYAMHAM MHUHAIOYU TICUIHKY
HAJXOJAATh Yy BEJIHKE KOJO KPOBOOOITY 1 BIAKIANAIOTHCA B 3amac B >KUPOBUX
neno. ['OJOBHI JKHMPOBI JIE€NO OPraHi3My pO3TallOBYIOThCS B  MIJIIKIPHIN
YKUPOBIM KIITKOBUHI, BEIUKOMY 1 MaJOMY CalbHUKAX, IPU HUPKOBIN KarcCyJi.

BukopucTtanHs XUpy B SKOCTI JIKEpena €HEeprii MOYMHAEThCA 3 HMOro
BUXOJY 3 JKHPOBHX JIell0 B KpoB'sHe pycno. lleit mpouec Ha3uBaeThCs
MoO1TI3aIs Kupy. MoOuTi3atis KUpy NPUCKOPIOETHCS M JI€0 CUMIATHYHOI
HEPBOBOI CICTEMH 1 TOPMOHY aJJpECHAJIIHY.

VY nediHii BiAOYBA€TbCS T1APOII3 XKUPY A0 TIILEPUHY 1 )KUPHUX KUCIIOT.

['minepun  7nerko mnepexoautb B docdoriinepuHoBuil  ampaeria. s
pPEYOBHHA € TAKOXK MPOMDKHUM MPOYKTOM BYTJIEBOIIB 1 TOMY JIETKO BTATYETHCS
B BYI'JIEBOJHUI OOMiH.

KupHi kucnotu 3'€IHYIOTbCA 3 KOPEpMEHTOM A 1 yTBOPIOIOTH CHOIYKY
anuiakopepment A (amui-KoA). 1l mpomecu BiaOyBarOTbCs B IUTOILIIA3MI.
Ham ammn-KoA nepenae >kuMpHY KHCIOTY KOpHETMHY. KOpHETHH NEpeHOCHUTHb
KUPHY KUCJIOTY BCEpEeIUHY MITOXOH/pIT 1 3HOBY Bianae ii kopepmeHTy A, ajie B
el pa3 MITOXOHJpiaibHOMY. B MITOXOHJIPISIX OKHUCIEHHS JKUPHUX KHCIOT
IPOXOAUThH B JIBA €TAIIH.

Ilepmuii eran — P-oxkucaenHsi. OKHUCICHHIO MiAJAETHCSA BYTJICIEBUI
aTOM >KHUPHOI KHCIIOTH, IO 3HAXOJHWTHCSA B IOJOXKEHHI «OeTay. Bim xupHOi
KUCJIOTH, ToB'ss3aHol 3 KOA, nBi4l BIAYEILTIOETHCSA IIO0 ABa aTOMa BOIHIO, SIK1
HOTIM MO JMUXAJIbHOMY JIAHIIOTY TEepPEJaroThCsl Ha MOJEKYJIspHUM KuceHb. B
pe3ynbTaTi yTBOPIOETHCS BOJA 1 YTBOPIOEThCS I'aTh MoJiekyn AT®. Ileit mpouec
OBTOPIOETHCS OArato pasiB, MOKH >KMPHA KUCJIOTA MOBHICTIO HE IEPETBOPUTHCS
B aueTwi-KoA.

JIpyruM eTanomM OKHCJIEeHHS € MUKJ TPHKAPOOHOBHUX KHUCJIOT, B IKOMY
BiOYBa€ThCS TOJANbBIIE OKUCIICHHS 3aJUINKY OITOBOI KHUCJIOTH, IO BXOJIUTH B
aneTusikopepmMeHT A, 10 BYIVIEKHCIOTro Ta3y i1 Boau. Ilpu okucieHH1 OfHI€T
MOJIEKyIH areTuiakopepmenty A Buainsetbes 10 12 monekyn AT®. Takum
YUHOM, OKHMCJICHHS JKUPHHUX KHUCJIOT J0 BYTJIEKHUCIIOTO Ta3y 1 BOJIU A€ BEIHUKY
KUIBKICTh eHeprii. Hampuxman, 3 omHi€l MOJEKyIH MaJbMITHHOBOI KHCJIOTH
(C15H3;COOH) ytBOproetbest 130 monekyn AT®. Ognak, B crity 0cOOIUBOCTEMN
OyZOBH >KUPHUX KHCIOT (3aHaATO Oarato aToMiB BYIJICHIO B TMOPIBHSIHHI 3
KHCHEM) TX OKMCIICHHS ICTOTHO YCKJIQAHEHO B MOPIBHAHHI 3 ByriieBogamMu. Tomy
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KHUp 3a0e3meuye OpraHi3M €Hepriero mpu poOOTi cepeaHbOi MOTYKHOCTI, aje
3aTe TPUBAJIOIO. 3B1ICH BUCHOBOK, 100 CHAIIOBATH KU MOTPIOHO 3/1HCHIOBATH
po0OTy cepeHbOI MOTYKHOCTI, ajie TPUBAITY.

[Ipn TpuBaymMXx (QI3MYHUX HABAHTAXKEHHSAX 1 HAAMIPHOMY YTBOPEHHI
aneTwikopepMeHTy A, BiAOyBaeTbCs peakiiisi KOHJIEHcallli OITOBOI KUCIOTH 3
YTBOPEHHSM KETOHOBUX TUI. Y M'A3aX, HMpKax 1 MioKapi Ii Tula 3HOBY
nepexoAsTh B anetwikopepmeHT A. TakiM 4YMHOM KETOHOBI Tija TParOTh
BXJIMBY POJIb TMpHU TPUBAIMX CHOPTUBHUX TpeHyBaHHAX. OnHaK Mpu
NEPEeTPEHYBAHHAX BOHM MOXYTh YTBOPIOBAaTH B KpOBI alleTOH, SKUH
BHUJILJISIETHCS 3 TIOTOM, CEUEIO 1 TTOBITPSIM, 110 BUIUXAETHCS.

CHUHTE3YIOTBCS )KUPH 3 TIIIEPUHY 1 KUPHUX KUCIOT.

[minepun B opraHi3Mi BUHHKa€e MpU pO3MaAl KUpPY (XapyoBoro i
BJIACHOT0), a TAKOXK JIETKO YTBOPIOIOTHCA 3 BYTJICBO/IB.

JKupHi KHCIIOTM CHHTE3YIOTbCS 3 alleTWIKOQEpMEHTY A, SKUM €
yHiBepcalbHUM MeTabomiToMm. It oro cuHTe3y HeoOXiTHI BOJCHBb 1 €HEpris
AT®. Bonenr Buxomuth 3 HAJI® H,. B opranizmi CHHTE3yIOTbCS TUIBKU
HAacHU4eH1 1 MOHOHAacH4YeHI (MarOTh OJUH TMOJABIMHUN 3B'SA30K) >KHPHI KUCJIOTH.
XKupHi KHCIIOTH, SIKI MarOTh JBa 1 OLIbIIE€ MOJBIMHUX 3B'A3KIB B MOJIEKYIIL,
Ha3UBAIOTHCS TIOJIHACUYEHI, B OpPraHi3Mi HE CHHTE3YIOTbCA 1 IOBUHHI
HaJIXOOUTH 3 ixkero. s cuHTe3y XUpY MOXKYTh OyTH BHUKOPHCTaHI >KHPHI
KHCJIOTH — IPOAYKTH T'1JIPOJII3Yy XapyOBOIoO 1 BIACHOTO KUPIB.

Bci yyacHMKM CHHTE3Yy JKMpPY TNOBHMHHI OyTM B AKTHUBHOMY BUIJISAIL:
rninepud B Qopmi  rmnepodocdary, a KUpHI  KHCIOTH Yy  (dopmi
anetunikopepmenty A. CHHTE3 KUPY 3IIHCHIOETHCS B ITUTOILIA3MI KIIITHH
(mepeBaXkHO KUPOBOI TKAHWHU, TIEYIHKU, TOHKOI KHUIIKK). Ciia 3a3HAUYUTH, 110
[JIIEPUH 1 XKUPHI KUCIOTU MOXYTh OyTH OTPUMaH1 3 BYIJIeBOAIB. ToMmy mpu
HaJMIPDHOMY CHOXXHMBaHHI I1X Ta TP MaJIOPYXJHUBOMY CIIOCOOI KHUTTS
PO3BUBAETHCS OKUPIHHS.

KoHTpoJIbHI NUTaHHSA 10 TeMH

1. XimiuHa OyzaoBa i 010JI0T14HA POJIb KUPIB 1 JIIMOI/IB.
2. [lepeTpaBiieHHs 1 BCMOKTYBaHHS JKHPIB.

3. KarabGomni3Mm xkupis.

4. CuHTe3 KUPIB.
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Tema 5. BYJIOBA TA OBMIH HYKJEIHOBUX KUCJIOT

3a cBo€r0 OYyJOBOIO HYKJIETHOBI KHCIOTH € MNOJIHYKJ€OTHIAAMH, IO
CKJIa/Ial0ThCS 3 MOHOHYKJIE€OTHIIiB a00 HYKJIEOTH/IIB.

Hykneotnn ckiiagHa opraHigyHa CHOJyKa, IO CKIATAETBCS 3 TPHOX
YaCTHH: a30THCTOI OCHOBH, BYIJIEBOY i 3anIIKIiB (pocHOpPHOI KMCJIOTH.

ABOTHCTI OCHOBH — II€ TETECpPOIUKIIYHI OpTraHiYHI CIIOJYKH, IO
BITHOCSATHCS JI0 ABOX KJIACIB — MYPHHIB 1 mipuMiauHiB. 3 MypuHiB 10 CKIamy
HYKJICTHOBUX KUCJIOT BXOIATH a/IeHiH 1 ryaHiH.

N P ,N.
NZ7° HN N\
L \> LD
N X /
2| HoN NH
ALOHUH MyaMun

A 3 mipuMiiuHIB — uuTO3uH, TiMiH (JJHK) u ypauua (PHK).

HN" HN Sy O
. L J
0~ N SN
H H

LnToamu Ypauun TumMmnH

ByrneBogom, 1o BXOIUTh 0 CKJIAAy HYKJIEOTHIIB MOXe OyTh pudo3a
(PHK) Ta ne3okcupudosza (JJHK).

0 -0
C C
H
C H HO-CH,0o OH +-C—H HO-CH, O OH
H—C~-OH = C‘H w'C H-C—OH - Cayy C
H—C-OH H O=C H H—C—OH H C=C H
CH,—OH HO CH,—OH HO
D-puboaa B-D-puGodyparosaa D-2-pesoxcunpu- f-D-2-neaoxkcu
fosa puSodypanoaa

A30THCTa OCHOBa, IO TIOB'I3aHa 3 BYIJIEBOJIOM, HAa3MBAETHCS
HYKJICO3UJIOM.

docdopHa KUCIOTa TPUETHYETHCS €PIPHUM 3B'SI3KOM JI0 I'SITOTO aTOMY
ByIJICII0 puOO3U abo ae3okcupuOo3u. HykiaeoTuau, mo BXOASITh 10 CKIIAIy
HYKJICTHOBUX KHCJIOT, MalOTh OJWH 3aauiok QocdopHoi KuCIOTH i
Ha3UBAIOThCSI MOHOHYKJIeoTHaamMu. OJHaK B KIITII 3YCTpIYaOThCA [i- 1
TPIHYKJICOTIIH.
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Hampukinan, HyKI€OTUI, 1O CKIIAAETHCA 3 aJICHIHY, pUOO3U 1 OJIHOTO
3Ky (HocOopHOi KUCITIOTH, Ha3UBAEThCS aJiecHO3MHMOHOGochaT abo AMD,
a 3 IUTO3UHY 1 OJHOTO 3anuiKy (ochopHOi KUCIOTU — HUTO3IHMOHODOChAT
aco [IM®.

3 TOYKH 30py XIMIl HYKJIETHOBI KHCIIOTH — HEPETYJSpHI MOJIMEpH, 110
CKJIaJIalOThCA 3 JJOCUThH CKJIaAHO MOOYJOBAaHUX MOHOMEpIB, II0 HA3WBAIOTHCS —
HYKJICOTUJIAMHU.

Hyx7eiHoBl KMCIOTH B KIITHHAX 3ycTpidaeThcs nBox kimaciB — JIHK 1
PHK.

JAHK — ne3oxcupudonykieinoBa kucjaor, a PHK — pubonykieinoBa
KHCJI0TA.

Crpykrypa JIHK myxe ckiagHa 1 cBoepigHa. KoxeH HYKICOTH], 3 SIKOTO
cknagaerbes JHK, ckmamaeThes 13 3aiMILKIB I[yKpY J1€30KCUPHOO03H, 3aJIUIIKY
¢dbochopHOT KUCTOTH 1 a30TUCTOT OCHOBU. A30THUCTHX OCHOB YOTHUPH PI3HOBUIU:
ajZieHIH, TyaHiH, [IUTO3UH, 1 TUMIH. Hykieornau 3'eqHaHl B JOBTI JIAHITIOTH 3a
nornoMoror GocdopHo-aiedipHUX 3B'I3KIB.

Y 1953 pomi npocmigauku Jhxkeiimc VYorcon 1 ®pencic Kpik
3aMpoONOHYBAJIM MOJIENb, sika MosicHioBasia OymoBy mojekynmu JIHK. 3rigHo 3
ixuporo Teopiero JIHK cknmamaeTbes 3 IBOX CIpalbHUX JIAHIIOTIB, 3'€THAHHUX
BOIHEBUMH 3B'siI3KaMHU. AB3OTHCTI OCHOBH 000X JIAQHIIIOTIB 3HAXOATHCS
BCEPE/IMHI CITipaji 1 YTBOPIOIOTh BOJHEBI 3B's3kH. L1 3B'sI3KHU 3'€ IHYIOTH JIAHITFOT
JJHK He BuMagkoBUM YHHOM, a 3a TPHHIMIIOM KOMIUTIMEHTapHOCTI a0o
BimoBigHOCTI. CyTh IIOTO MPUHITUITY B HACTYITHOMY, SIKIIIO B OJHOMY JIAHITIO31
€ TMMiH, TO B MPOTWICKHOMY JIaHIIO31, HOMY BIAMOBIZA€E aJeHiH, a MPOTU
ryaHiHy 3aBXau CTOiTh HUTO3iH. Ile o3Hauae, mo npu noaoenHi JHK Ha
KOXKHIM 3 11 JTaHIIOT1B MOKe OyTH 100y/10BaHa 1HIIA, 1 3aMICTh OJIHIET MOJICKYJIH
YTBOPIOIOTHCS BiApasy JBi.

[IpuHIIMTT KOMIUTIMEHTapHOCTI JIEKUTh B OCHOBI BCIX TIPOIIECIB
MOB'SI3aHUX 3 peaiizali€eio reHeTnyHoi iHpopmanii: perutikamii JJHK (moaBoenns
JHK), tpanckpunuii (cunatesy PHK na JIHK wMarpumsx), i Tpancmaumii
(6iocuHTe3y Oinka Ha ocHOBI MaTpuils PHK).
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Ha cxemax Hmxkde mpoaemonctpoBana ctpykrypa JAHK 1 mpunimn
KOMILJTIMEHTAPHOCTI.
Cmpykmypa /[HK

Ilpunyun komnaimenmapHnocmi.
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Kpim JIHK B kmituHax 3ycTpidatotbest Tpu  pizHoBuau  PHK:
iHopmariiini (i-PHK), tpancnopthi (T-PHK) 1 pubocomni (p-PHK). Bci Bonu
Biapi3usatoThes Big JJHK psgom ocobGnuBocteii. [lo-mepie, 3aMicTh a30THUCTON
OCHOBM THUMIHY BOHM MICTATh ypamwi. llo-mpyre, 3amicTh UYKpy
Ne30KCUpuO03u BOHMU MICTATh pubo3y. Ilo-Tpere, BOHM, sK TpaBuioO,
OJTHOCTIIpaJIbHI.

3 xero 3a 100y B OpraHi3M HaIXOIuTh OJM3BKO | T HYKJIETHOBUX KHUCIIOT.

[lepeTpaBneHHss HYKJIETHOBHUX KHUCJIOT BiIOyBAa€ThCA B  TOHKOMY
kuieyHuky. [lepin 3a Bce, T1 HYKJIETHOBI KUCJIOTH, IO HAMIHWIUIM 3 DKEIO IMij
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niero  (pepMEeHTIB MaHKPEaTHYHOTO COKY — HyKJIea3 — IEpPETBOPIOIOTHCS B
MOHOHYKJIeOTUAH. [10TiM BKe il BILTMBOM (DEPMEHTIB TOHKOTO KHIIIEYHHKA B1J
MOHOHYKJICOTHAIB BIAIIEIUTIOETbCST  (pochopHa KHUCIOTA, 1 YTBOPIOIOTHCSA
HyKJIeo3uu. YacTuHa HYKJICO3UIIB PO3LIECIUIIOETHCS MOTIM Ha a30THI OCHOBH 1
ByrieBoJ. [IpoaykTu nepeTpaBiieHHsI HyKJIETHOBUX KUCJIOT HAIXOASTh B KPOB, a
MOTIM B IEYIHKY 1 1HIIII OpTraHH.

VY kmituHax opranizmy ooMiH PHK mpoTikae 3HauHO 1HTEHCHBHIIIIE, HIXK
oomin JIHK. B kiHIIeBOMY MiICYMKY HYKJIEIHOBI KUCJIOTH PO3IIEIUTIOIOTHCS Ha
a30THCT1 OCHOBH, BYTJI€BOU 1 GocHOpHY KUCITOTY.

Jlani mypMHOBI a30THCTI OCHOBHM B Ipolieci KaTabodi3My BTpavaroTh
aMIHOTPYIy Yy BHUIUIAJI aMiaKy, OKHCIIOIOTHCS 1 TIEPETBOPIOIOTHCS B CEYOBY
KHCJIOTY.

IipumiguHOBI OCHOBH MiAaIOTHCS OUIBII TIMOOKOMY PO3IICTUICHHIO J0
BYIJIEKHMCJIOTO Ta3y, BOAM i aMiaKy.

ByrneBoau 3anmydarotecsa 10 I'M®@-nuisaxy posnaay 1 IEpeTBOPIOIOTHCS B
rimoko3y. docdopHa KuCIoTa po3naay He miagaeTbesa. BoHa BUKOPHUCTOBYETHCS
B peakuisix pochopunroBanss 1 pocdonizy ado Nnpu HaJIUIIKY BUIUISETHCS 3
Oprasi3my 3 ceyelo.

CxemMaTHyHO pO3MaJ HYKIECTHOBUX KHCIOT MOXKe OyTH TpeacTaBICHHIMA
TaKUM YUHOM:

PHK AHK
¥
MoHOHYKNneoTUabi

(azomucmoe ocHosaHue — yanesod — gpocgham)

Hykneosuabl docdpopHan kucnota
(azomucmoe ocHogaHue — yanesod)

A30THUCTBIE OCHOBaHUA YrnesoAbl
(nypurossie u nupumudurossie) (puboza u desokcupubosa)

Bei kmiTHHM opraHi3My 3/4aTHI CHUHTE3yBAaTH HEOOXIJHI HYKJIETHOBI
KHCJIOTHU 1 HE MOTPeOYIOTh HASIBHOCTI B 1K1 TOTOBUX HYKJIETHOBUX KHUCIIOT abo0 ix
CKJIaJIOBUX YacTUH. TOMy 3MICT TOTOBUX HYKJETHOBUX KHCIOT B 1K1 AJA
OpraHi3My NpPHUHLHMIIOBOTO 3HAYEHHS HE Mae€, Xoua MPOAYKTH iX po3mangy
MOKYTh YaCTKOBO BUKOPHCTOBYBATHUCS OPTaHI3MOM.

CuHTe3 MypUHOBUX 1 MIPUMIJIMHOBUX HYKJIEOTHIB Bi1IOYBA€THCA HA
OCHOBI pub03u-5-pocdaty 3 riaroko3u npu ii po3naai mo I'MD-usaxy. BiibHi
a30THCTI OCHOBHU 3a3BUYAil JUTSI IbOTO CHHTE3Y HE BUKOPHUCTOBYIOTHCS.

[Ipy cuHTE31 MNypUHOBUX HYKIEOTHIIB J1O puOb03u-5-hocdary
NPUETHYIOTHCSI aTOMU BYTJICLIIO 1 @30Ty, 3 KX YTBOPIOETHCS IMyPUHOBE KLMbIIE.
JlkepenaMu 1MX aTOMIB € aMIHOKHCJIOTH TIJII[UH, TJIyTaMiH, acnmapariHoBa
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KucjaoTa. YacthHa aroMiB BYIJICIIO TOCTaBISEThCS Ko(epMeHTamu, IO
MICTATh B CBOEMY CKJIafl (omieBy KHCIOTY 1 0610TuH. [IpoMiXHUM TPOAYKTOM
CUHTE3y MYyPUHOBHUX HYKJICOTHIIB € iHO3MHOBA KHUcJ0TA. Jlami 3 iHO3WHOBOI
KHUCIIOTH YTBOPIOIOTHCS ITYPUHOBI HYKJICOTHU/IH.

CuHte3y MipUMIAMHOBUX HYKJICOTHIIB Mepeaye YTBOPEHHS HE3BUYAWHO1
A30TUCTOI OCHOBH OPOTOBOI KHCJIOTH, IO MICTUTHh IIPUMIJIMHOBE KiJIbIIC.
CuHTe3yeTbcs OpOTOBa KHUCIOTa 3 amiaky 1 acmapariHoBoi KUciIoTu. OpoToBas
KHCJIOTa TPUEAHYETHCS J0 PUO03U-5-Pocdary 1 BUHUKAE MIPUMITAHOBUX
HYKJIEOTUIIB opoTiaiHMoHodocdar. Jlam oporoBa KHCIOTa B CKJIaAl IIHOTO
HYKJICOTHIY MEPETBOPIOETHCS B 3BUYAIHI a30THCTI OCHOBH, B PE3yJbTaTl 4OTO
3'SIBISIOTHCS MIPUMITUHOBI HYKJICOTHIH.

Y 3B'I3Ky 3 BHCOKOIO Ba)XJIUBICTIO OPOTOBOi KHCIOTH B CHOPTHUBHIN
MPAKTHULI B IKOCTI XapuOBO1 J00aBKH BUKOPUCTOBYETHCA ii CLIIb OPOTAT KAJIIIO.

J1e30KCcupuOOHYKICOTU AN YTBOPIOIOTHCA 3 B1JIMOB1THUX
PUOOHYKJICOTHIIB IIJIIXOM BIAHOBJICHHS pUOO3H B JIE30KCUPHUO03Y, 10 BXOJIUTH
y CKJIa.

JInst cuHTE3y HYKJIETHOBUX KHUCIOT BUKOPHCTOBYIOTHCS MOHOHYKJICOTHIU
000B's13k0B0 B Tpudocharnux dopmax. Taki HYKICOTHIU MICTATH Yy CBOIH
MOJIEKYJIl TpU 3alUIIKA (PocPOpHOT KHCIOTH 1 MarOTh MIJBUIIECHUN 3amac
eneprii. Ilepexin HykieoTuaiB B Tpudocharny GopMy 3M1HMCHIOETHCS IUIIXOM
B3aeMoaii 3 AT®. lnsa cunresy PHK BuxopucroBytorbcsi AT®, ['TO, YTO,
HT®. A nns cunresy JAHK, Binnosiano, tAT®, ol T, nTTO, al[TO.

IIpouec pemuikamii ado peaymiaikanii JIHK inakme moxHa Ha3zBaTu
MoABOEHHAM. BiH BiOyBaeThCad Mepeln MOMIJIOM KIITUHH. 3IIACHIOE HOTO
cneuiansHuil pepment JHK nomimepasa. Lel ¢hepMeHT po3aisisie 1Ba JAHLIOTH
MO/ABIMHOI criipai 1 J00yIOBY€E 10 KOXKHOI 3 HUX KOMIUIEMEHTApHUM Ti JIAHLIIOT.
TakuM dYWHOM, 3 OJHIET MOJIGKYJIH YTBOPIOETHCSA JIBI OJIHAKOBI JIOYipHI
MoJIeKyJi, mpudomy obuBi nanitora JJIHK cinyxaTe MaTpuisiMu a1 JO4ipHIX
nanioriB.  [lpu mnpueaHaHHi g0 MaTpuIll HYKJICOTHUIU 3B'SI3YIOTHCS B
MOJIIHYKJICOTHIHI HUTKH, K1 BiApa3y K 3aKpy4ylOThbCs B TMOJABIAHY CIIpaib.
Biosoriuyne 3HadeHHS peruTiKallii moysirae B ToMy, 1o 3 ojHiei monekynu JJHK
3'SBISIOTHCS AB1 i1 moBHI komii. [Iporiec 1edt e 3 aye BUCOKOIO TOYHICTIO —
MTOMIJIKH TPAILISIOTHCS PiJIKO.

[Iponec cunrte3y PHK HasuBaeTscs Tpanckpunuiero. [Iponec yrBopenHs
O11kiB Ha MaTpullsix iHPopMauiitHoi PHK HazuBaeThes TpaHcasimiero.

Tpauckpunuiro 3aivicaioe pepment PHK-momimepaza. Ileit dbepment
3'eTHY€ M1k CO0010 pUOOHYKICOTHAM, CKIIanoB1 ocToBy MoJsiekyiaun PHK. PoOuts
e ¢epMeHT Ha mMiACTaBl 34UTYBaHHS mociigoBHOocTi Monekynu JIHK i,
n00yIOBYIOUM KOMITJIEMEHTapH1 i mociigoBHOCTI. [lokazaHo, mo B bOMY
mpoiieci TUTbku oaHa 3 ABox jaHioriB JIHK Bimirpae pons marpuili. byBaroTs,
npaBna, 1 Bunatku — ne JIHK peskux BipyciB. Y mporeci TpaHckpuriii Oepe
yuacTh Tibku oomexxena nutstHka JJHK. Came mio ninsaky JJTHK 1 po3ymitoTs B
MOJICKYJISIpHOT 010JI0T1i, SIK T'eH.
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KoHTpOJIbHI IMTAHHS 10 TEMU

1. BynoBa MOHOHYKJICOTH/IIB.

2. bynoBa HyKIJIETHOBUX KHUCIIOT.

3. [lepeTpaBieHHs 1 BCMOKTYBAaHHS HyKJI€THOBUX KUCIOT. Karabomizm.
4. CuHTE3 HYKJICOTHU/IB.

5. CuHTe3 HYKJIETHOBUX KUCIOT.

Tema 6. OBMIH BLJIKIB

B 100y 3 Txero Hanxoauth 6m3bko 100 r OuikiB. [leperpaBieHHs OUIKIB
3MIMCHIOIOTh MPOTEONITUYHI (PEPMEHTH IUIYHKOBOTO TMAHKPEATUYHOTO 1
KHIIIKOBOT'O COKIB.

PosiernieHHss XxapuoBux OUIKIB TTOYMHAETHCA B MOPOKHHUHI NITYHKA IT1]1
Ji€10 MUTYHKOBOTO coky. IIlmyHkoBHit cik MicTUTh (hepMeHT nmencuH. CroyaTky
METICHH aKTHBYETHCS, MPH I[bOMY B HOTO IONEPEIHHKA — TEIMCIHOTCHIB —
BIIKDUBAEThCS AKTUBHUN 1eHTp. Lleil MexaHi3M aKTWBalli Ha3UBa€THCA
ayTokarTaji3. VYTBOPCHHS AaKTUBHOTO IIEHTPY B TOPOKHHUHI IIIyHKA
nonepekae HeOakaHWil BIUIMB 1[bOTO ()epMEHTY Ha OUTKM KJIITHH IUTyHKa, €
BimOyBaeThCsl #oro yTBOpeHHS. MYUMH, IO TOKPUBAE€ 3aXUCHUM IIAPOM
MOBEPXHIO TPABHOT'O TPAKTY, CTIMKUI A0 J1i NENCUHY.

[lix BIJIMBOM TICTICMHY B XapuyOBHMX OUTKax PO3IMICTUIIOIOTHCS IMENTHIHI
3B'SI3KM, 1110 3HAXOJUTHCS B TIIMOWHI MoJiekysl. B pe3ynbTaTi Takoi Jii mencuny
OLIKOB1 MOJIEKYJIM TIEPETBOPIOIOTHCA B CYMIII TOJIMENTU/IIB PI3HOI TOBXKUHH,
Ky 1HOJIl HA3MBAIOTh MENTOHU. TepMiuHa 00poOKa 1K1 BUKIIUKAE JIEHATYPAIIIIO
OUIKiB, TOOTO 3MiIHY MpPOCTOpoBOi (Gopmu OuIKOBOI MoJekynu. lle poOuth
BHYTPIIIHI TENTUAHI 3B'S3KM OUIBII TOCTYIMHUMH IS TIETICHHY Ta 1HIIHAX
MPOTEONITUYHUX (HEPMEHTIB.

Jlo cknagy IITYHKOBOTO COKY BXOJHWTH 1 COJMsiHA KHCIOTa. BoHa Takox
copusie akTuBizalii nerncuny. KpiM Toro, BoHa CTBOPIOE ONTHUMANIbHY AJIA Jii
NETICHY CUJIBHOKHCITY cepeny. ColisiHa KHUCIIOTa TaKOK BUKJIMKAE JCHATYPAIIIIO
XapyoBUX OUIKIB, IO CIpHUsA€ MOJErimeHHo aii nencuHy. Hapemri, comisiHa
KHCJIOTa Ma€ OaKTEPUITUAHY JI110, 3HEIIKOKYE 1KY Bl MIKPOOPTaHi3MiB.

[Topanpie neperpaBitoBaHHs OUIKIB MPOTIKA€ B TOHKOMY KHUIICUYHHKY. 3
IIUTYHKA HAJIXOUTh MOJINENTHIHA CYMIIIL, IO CKIaAa€Thes 3 (hparMeHTIB Pi3HOT
BEJIMYMHU 1 JOBXHUHUA. Y TOHKOMY KHIICUHHUKY ISl CyMIlI CIIOYATKY IiJIa€ThCs
nii (hepMEeHTIB MIAIMUTYHKOBOI 3aJI03U (TPUIICHHY, XIMOTPHUIICUHY, enacTta3u). L1
(bepMEeHTH PO3IICIUTIOIOTh MOMINENTHINA, 110 HAMINIUIM B KUIISYHUK 10 1i- 1
TpunenTuaiB. [lpuuomy, enactaza po3MICIUIIOE MIMHI OUTKM — KOJAreH Ta
eJacTHH. TakuM YMHOM, BUHUKAIOTh OJIirOnenTH/Iu.
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3aBepuIyeThCs MEepeBaprOBaHHs OLIKIB B TOHKOMY KHILIEYHHKY Mif JI€I0
(depmenTiB KUIIKOBOTrO coKy. Lli ¢pepmMenTn BOy10BaH1 B CTIHM MIKPOBOPCHHOK 1
BHUJIUISIOTHCS B TMOPOYKHUHY KHINIEYHUKA. BUAUSIIOTH 1Ba TUIH TepeTpaBiICHHS
NPUCTIHOYHE 1 MOPOKHUHHE. AMIHOKHMCIIOTH, III0 BHHHUKAIOTh Ha IOBEPXHI
MIKPOBOPCHHOK, BiJIpasy BCMOKTYIOTbCS B KpoB. He3nayHa vacTuHa
aMIHOKHUCIIOT ~ BCMOKTY€TbCSI B JiMpaTUYHy CcUCTeMy. BCMOKTYBaHHS
aMIHOKHCJIOT MPOIIeC aKTUBHUM, 1110 Hje 3 BuTparamu ATO.

VYcepenuni  KIITHH ~ TaKoXX €  TIPOTEOJITHUYHI  (epMEeHTH  —
BHYTPIITHBOKJIITHHHI TIpoTeiHazu abo karerncunu. L{i pepmenTn 30cepemxeHi B
CHeIiaJbHUX OpraHeNax KITHHU — Ji30ocoMax. MemOpaHu, IO OTOYYIOThH
JTI30COMH, HEMPOHHUKHI [ (EpPMEHTIB, ajle BOHH MPOIYCKAIOTh OUIKH
BcepeauHy, mo0 migmath ix mpoTeomizy. bimkw, siKi HEOOXIMHO MmiIIaTH
MPOTEO0MI3Y, POLIEILUIIOIOTHCS B JII30COMAX 10 OKPEMHUX aMIHOKHUCIIOT.

KpiMm TOro, B murormiazMi KIITHH € CcHellalbHl MYJbTH(epPMeHTHI
KOMILIEKCH — TIPOTEOCOMHM, MPU3HAYEHI JJII BUOOPUOTO PO3IIETUICHHS OUIKIB,
AKUX HE MOBUHHO OyTH B KkiiTuHaX. Lle dyxopigHi 1 nedexTHi O1IKH, a TaKoXK
MOJIEKYJTH, IPUCYTHICTh IKUX OOMEXKeHa B 4aci.

Jlnst 3ano6iranHs HeOaKaHOTO TepeTpaBiIeHHs OUIKIB B IUTOIUIA3Mi €
0co0MB1 OLTKM — eHJOreHHi iHridiTopu mporeinas. [HribGiTOPIB Takoro poay
0cOo0JIMBO Oararo B I1a3Mi KpOBI.

3a 700y BHYTPIIHbOKIITHHHOMY IPOTEOJI3y  MiJJIal0ThCs  BiA
200 o 300 r BracHuX OUIKIB.

['mubokuii po3man OUIKIB, 10 CYMPOBOJIKYETHCS PO3LICIUVIEHHSIM BCIX
MENTUIHUX 3B'SI3KIB 1 MPUBOIUTH 10 YTBOPECHHS aMiHOKHCIIOT, HA3HBAETHCS
TOTAJILHUM IPOTE0JIi30M.

VY neskux BUMAAKax MiJ A1€I0 TPOTEONITUYHUX (DEPMEHTIB B MOJIEKYJI
OiKa BUOIPKOBO PO3IICIUIIOETHCS JIMIIE OJWH MENTHIHUN 3B'SI30K MIXK CTPOTO
BU3HAYCHUMH aMIHOKUCIOTaMH 1 BiJ OUIKa BIAIICTUTIOETHCS YacTHHA HOTO
MOJIEKYNTM — modinenTtua. Takuii posman OUIKIB HA3WBAaIOThH OOMe:KeHHit
nporeosi3. [lpukimagom  OoOMEXKEHOTO  TPOTEONI3y €  TMEePEeTBOPEHHS
npodepMeHTiB B Jiro4i (EepMEHTH: TMepexiJ HeaKTUBHUX (GopM (PakTopiB
3rOpTaHHS KPOB1 B aKTHBHI.

VY cunHTe31 OUIKIB 3 aMIHOKUCIOT MOKHA BUAUIUTH TPH €TAIlH.

Ilepwuii eman — TpaHcKpunuisa — OyB ONMMCaHUI B nonepeHii Temi. Bin
ckiiaaeTbes 3 yrBopeHnHs mosiekysn PHK na marpunsix JIHK. s cunTesy Oinika
0CcOo0JIMBE 3HAYEHHSI Ma€ CUHTE3 MaTpuuHux abo iHpopmamiitnux PHK, Tak sk
TYT 3anucana iHdopmarilis npo MaiidbyTHe O1IKy. TpaHCKpHUMILisS MPOTIKAE B Pl
kimituH. [loTiM 3a nmomomororo creriaabHuX (EPMEHTIB, 10 YTBOPHIIKCH,
matpuuHa PHK nepemimniaeTscst B iuTomiazmy.

Jlpyruit eranm Ha3WBAE€THCS PEKOTHUIlisl. AMIHOKUCIOTA BHUOIPKOBO
3B'SI3YIOTHCS 31 CBOiMHU MepeHOoCHUKaMu TpaHcnoptaumu PHK.

Bce 1-PHK noOynoBani moaiOnum ymHOM. Mosnekyna koxkHoi T-PHK
MalOTh TMOJIHYKJICOTITHUN JIAHLIOT, 10 BUTHYTO Y BUIVISAl «KOHIOIIMHM
(«xneBepHoro aucta»). Monexkynu T-PHK BnamrroBani Takum 4uHOM, 11O
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MaloTh PI3HI KIHI, 0 MalpTh crnopiaHeHicth 1 3 M-PHK (antukozon) 1 3
aminokucinotamu. T-PHK wmae B kit 60 pizHOBUIIB.

Jnis 3'enHanHs aMiHOKUCHOT 3 TpancnopTHumu PHK ciyxuth ocobnuBuit
dbepment T-PHK cuHTeTa3a abo, Tounime, amino-anui — T-PHK cunrerasa.

Tpemiti eman OlocuHTe3y OlIKa Ha3WBAEThCA TpPaHcasmia. Bix
BiI0yBaeThcsl Ha pubocomax. KoxkHa pubocoMa CKIamaeTbes 3 IBOX YaCTUH —
BeJIMKO1 1 Masioi cyboaunuilb. Bonu cknanarorses 3 pubocomuux PHK 1 61nkiB.

Tpancnsis nmounHaeTbes 3 npueaHanns Marpuunoi PHK no pubocomu.
[ToTiM 70 KOMIUIEKCY, 110 YTBOPHUBCS, MOYMHAIOTH Npueanysarucs T-PHK 3
amiHokucimotamu. I[lpuenHanHs 11¢ BiAOyBaeThCs TUIAXOM  3B'S3yBaHHS
antukonoHy 1-PHK 3 xomonom indopmamiitnoi PHK Ha ocHOBI mpuHIumy
KOMIUTIMEHTApHOCTI. OTHOYACHO 10 pUOOCOMH MOXYTh TPHENHATHACS HE
outeme gBox T-PHK. Jlami aMiHOKUCHOTH 3'€IHYIOTBCS OJWH 3 OJHUM
MENTHIHUM 3B'SI3KOM, YTBOPIOIOYM IIOCTYMOBO mominenTua. [licms 1mporo
pubocoma nepecyBae iHpopmaniiiny PHK piBHo Ha oaun xoxoH. [lami mpouec
MTOBTOPIOETHCS 3HOBY A0 THX Hip nmoku iHpopmaiiiina PHK ne 3akinuntbes. Ha
kiam 1-PHK 3HaxomsThest OGe3rmy3zi KOJOHW, SKI € TOYKaMU B 3aMHCy 1
OJIHOYaCHO KOMaHJIOI0 i puOOCOMH, IO BOHA MOBHHHA BIIOKPEMUTHUCS BiJI 1-
PHK.

TakuM 4YMHOM, MOYKHA BUIAUTUTH KUJIbKa 0COOJUBOCTI 010CHHTE3Y O1JIKiB.

1. TlepBuHHa cTpyKTypa OUIKIB (POPMYETHCS CTPOrO HAa OCHOBI JaHUX,
3anucanux B Mmojekymnax JAHK 1 inpopmaniiinux PHK.

2. Bumi ctpykTypu Oinka (BTOpHMHHA, TPETHHHA, YETBEPTHUHHA)
BUHUKAIOTH CITOHTAHHO HAa OCHOBI MIEPBUHHOI CTPYKTYPH.

3. YV nmeskux BUNAAKaX TMOJINENTUAHUN JIAHIIOT TIICIS 3aBEepIICHHS
CUHTE3Y MiAIa€ThCd HE3HAUHIM XIMIYHINA Moau@ikalii, B pe3ysbTari 4oro B Hii
3'IBIIAIOTECS  aMIHOKHCJIOTH, IO HE KOXIYIOThCS Ta HE BigHocsATbes a0 20
3BuYaiHuX. [lpukmazmoM Takoro TmEpeTBOpPEHHS € OUIOK KOJIareH, Je
aMIHOKHCIIOTH JII3UH 1 MPOJTIH MEPETBOPIOIOTHCS B OKCUIPOJIIH 1 OKCLTI31H.

4. CunTe3 OLIKIB B OpraHi3Mi MPUCKOPIOETHCSI COMATOTPOITHUM T'OPMOHOM
1 TOPMOHOM TE€CTOCTEPOHOM.

5. CuHre3 OUIKIB Ay’K€ €HEPrOEMHUM MpOIIEC, IO BUMAarae BEIMYE3HOI
KUTbKOCTI ATO.

6. bararo aHTHO10THKIB MPUTHIYYIOTh TPAHCIIALIIO.

AMIHOKHCIIOTH MOXYTh BUKOPHUCTOBYBATHCS JUISI CHHTE3y PIi3HUX
HEOTKOBUX cmoiyk. Hampukmanm, 3 amMiHOKHCIOT CHHTE3YEThCA TIIFOKO3a,
a30TUCTI OCHOBHM, HEOUIKOBAa YaCTHUHA TeMOTJIOOIHY — TeM, TOPMOHU —
aZpeHalliH, TUPOKCUH 1 TaKl BaXKJIWBI CIONYKH, SK KpEaTWH, KAPHUTHUH, SKi
OepyTh y4acTh B EHEPIeTUUHOMY OOMIHI.

YacTtrHa aMIHOKUCIIOT MiAIA€THCS PO3MAaLy 10 BYTJIIEKUCIIOrO ra3y, BOJIH 1
amiaxy.

Po3naa nmounHaeThes 3 peakiiii 3araaibHUX JJIsi OUTBIIOCTI aMIHOKUCIIOT.

J1o HUX BIJTHOCSITHCA.
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1. JexapOOKCWJIIOBaHHSI —  BIIUICTUIEHHS  BiJ  aMiHOKUCJIOT
KapOOKCUIILHOI TPy Y BUTJISAI BYTJIEKUCIIOTO Ta3y:

R CO, R
| . - |
CH-NH: [lekap6o = ?Hz
OOH neo NH;
AMuHOKMCNOTa BHOreHHbINn aMuH

Tax, HanpuKIIag, YTBOPIOETHCS TICTaMIiH 3 aMIHOKHCIOTH TICTUIUHY.
[NicramiH — BaXJIMBE CyJUHOPO3IIMPIOBATIbHA PEYOBHHA.

2. JlesaminyBaHHsl — BIJYeIUIeHHs aMmiHorpynu y Burisaai NHg YV
JFOIUHU z:ezaMiHipyBaHHﬂ aMiHOKI/ICJIOT iije OKHCITIOBATBHUM IUISIXOM.

H0
R
CH NH; A‘L_’ —-NH % ¢=0 + NH;

Oxcupasa (FMN)
COOH COOH COOH
AMUHOKMCNOTE a-MmuHorucnoTa a-Ketoxucnora
3. TpancaminyBaHHsI — peakilis MDK AaMIHOKUCIOTaMH 1 0O-

KeTokucioTamMu. B xomi 1€l peakiii i1 y4acHUKH — OOMIHIOIOTHCS
(GyHKIIOHATFHUMU TPyTIaMHu.

CI:OOH (I:OOH (lJOOH (':OOH
H,N-ClH i o=c|: o=$ - H,N-(I:H
Ry Rz Ry Rz
AMHUHOKWCNOTa4 a-KeToxucnora a-Ketoxucnora AMUHOKHCNOTaZ

TpancaminyBaHHIO MiAAIOThCS BCl amiHokuciotu. Llei mpomec —
TOJIOBHE TEPETBOPEHHSI aMiHOKHCIIOT B OpraHi3Mi, Tak SIK Y HbOTO IIBHJIKICTh
3HAYHO BUIIE, HIK Y JIBOX MEPIINX ONMUCAHUX PEAKITIH.

TpancaminyBaHHSI BUKOHYE JIB1 OCHOBH1 (hyHKITIi:

1) 3a paXyHOK IIMX peaKIlii 0J{HI aMiHOKHCJIOTH MEPETBOPIOIOTHCS B 1HIIII.
[Ipu npoMy 3aranbHa KiJbKICTh AMIHOKHCJIOT HE 3MIHIOETHCS ajieé 3MIHIOETHCS
3arajbHE CIIBBIJHOIICHHS MDK HHUMHM B Oprasi3mi. 3 iK€ B OpraHizMm
HAJXOJATh UYXOPIIHI OUIKH, Y SKUX aMIHOKHUCIOTH 3HAXOISAThCA B 1HIIUX
nporopuiax.  [lnsgxom  TpaHcamiHyBaHHS ~ BIJOYBa€eTbCs ~ KOPHUTYBaHHS
aMIHOKHCIIOTHOTO CKJIAJTy OPTaHI3MY.

2) TpaHcamiHyBaHHS € CKJIaJOBOI0 YACTHHOIO IPOIECY HEMPSIMOTro
Je3aMIHYBaHHS aMIHOKHMCJIOT — TIpOLIeCY, 3 SKOro TOYMHAETHCS pPO3Majl
OLIBIIOCTI aMIHOKHUCIOT. B pe3ynbrari TpaHC aMiHyBaHHSI YTBOPIOIOTHCS 0.
KETOKHUCJIOTH 1 amiak. [lepii pyHHYIOTBCS 10 BYTJIEKUCIIOTO ra3y i Bojau. AMiak
JUIsl OpraHi3My BHCOKOTOKCHYHHW, TOMY B OpraHi3Mi ICHYIOTb MOJIEKYJISpHI
MEXaHi3MH HOTO 3HEITKOIKEHHSI.

Azotuctuii Oananc. CrtaH OUIKOBOro OOMIHY MOKHA OILIHUTH IO
a30TUCTOMY OajaHCy, TOOTO MO CHIBBIIHOMICHHIO MK a30TOM, IO HAJXOJSITh B
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Oprasi3Mm 3 DKEI0 1 a30TOM, SIKHH BUBOJUTHCS 3 OpraHi3My B CKJIaJl MOTY, CIMHU
1 ceui.

Jlopocna mroAMHA TpU 3BHYAHOMY XapuyyBaHHI 3HAXOJUTHCS B CTaHl
a30TUCTOI PIBHOBAaru (a30Ty BUBOJUTHCSA CTUIBKU 5K, CKUIBKM HAAXOAWUTH 3
kero). Lle cBIMUMTD MPO OJTHAKOBY MIBUIAKOCTI CHHTE3Y 1 po3naay OLIKiB.

[Ipy MO3UTUBHOMY a30THUCTOMY OaJIaHC1 3 TKEIO a30Ty HaJAXOIUTh OLIbIIIE,
HIDK BUBOJUTHCA. B 1IbOMY BUIIAQIKy CHHTE3 OUIKIB MPOTIKAE 3 OUIBII BUCOKOIO
MIBUJIKICTIO, HDK pos3man. I[lo3uTuBHMII OallaHC a30Ty CIOCTEPIraeThbes Y
3pOCTalOYOMY OpraHi3My, a TaKOX Yy CIOPTCMEHIB, Ki HApOUIYIOTh M'S30BY
Macy.

[Tpu HeraTuBHOMY a30THCTOMY OajnaHci (a30Ty BUBOJAUTHCS OuIbIIe, HIXK
HAJXO/AUTh) OUJIKIB B OpraHi3Mi pO3MaaeThCsl OUbIIE, HIXK yTBOPIOEThCS. Takwuii
OanaHC XapakTepHUM JJisl TPUBAJIOTO O1IKOBOTO OJIOTyBaHHS.

Ilasixu 3HeKoIzKeHHs1 amiaky. [1i1 yac peakiiii amiak y BCIX TKaHHMHAX
3B'SI3Y€THCS 3 MIYTaMIHOBOIO KUCJIOTOIO 3 YTBOPEHHSIM TITyTaMiHY.

?OOH @ (lIO ~NH;

o i
?Hz %T‘ CH;
H(l: —NH; HCI: - NH;
COOH ATO AQO+PI  aaay
CnyramuscuHTeTasa
Mnyramar Fnyramud

[le TuMyacoBe 3HEIIKOKEHHS amiaky. 3 TOTOKOM KpOBI TJIyTaMiH
HAJXOJUTH B MEUIHKY, JIe PO3MAAA€THCS 3HOBY Ha TIyTAMIHOBY KHCJIOTY 1 aMiak.
['mytaminoBa KucjaoTa 3 KpOB''0 3HOBY HAAXOAWTh JO OpraHiB Jis
3HEIIKO/DKEHHSI HOBHMX TMOPIIK amiaky. Awmiak, 1[I0 3BUIBHUBCSA, a TaKOX
BYTJIEKUCIIMH ra3 BUKOPUCTOBYIOTHCS B IEUIHI JJIsi CHHTE3y CEUOBUHHU:

NH,
b0
NH;

CuHTE3 CEeUYOBUHM — 1€ IUKIIYHUN 0araToCTyMiHYaCTUH MpPOIIEeC, 110 He
3 BEJIMKUMH BUTpaTaMH €Heprii. Y CHHTE31 CEYOBHMHHM HAWBAXKIIUBIIIY pPOJb
Bilirpa€ aMmiHOKUCIOTa OPHITHH. CHHTE3 CEYOBHMHHM 4YacTO HA3WBAIOTh
OPHITHHOBHUM IUKJIOM.

B mporeci cuHTE31 10 OpHITUHY MPUETHYIOTHCS JIBI MOJIEKYJIH aMiaky 1
MOJIEKYJla BYIJIEKMCJIOTO Ta3y, 1 OpHITUH TMEPETBOPIOETHCS B  IHIIY
aMIHOKUCIIOTY — apriHidH. Big apribiHy BiJIIEIUIIOETHCS CEYOBMHA 1 3HOBY
YTBOPIOETHCS] OPHITHH.

CuHTE3 CEeYOBMHHU — 1I€ OCTATOYHE 3HEIIKOJDKEHHS aMiaKky. 3 TEYiHKHU 3
KpOB'I0 CEUOBMHA HAAXOIAUTh B HUPKU 1 BUAUISETHCA 3 ceyero. 3a o0y ii
yTBOptoeThest 20 — 35 1, BUAUICHHS CEUOBUHM 3 CEUCKD XapaKTepHU3ye
IHTEHCHBHICTh pO3Maay O1JKIB B OpraHi3Mi.

OpuituHoBuii uukJa. OKUCTIOBAIIBHE J€3aMIHYBaHHS TJyTamarty
BiI0YBa€ThCSA B MITOXOHpisiX. DepMeHTH OPHITUHOBOTO LHMKIY PO3MOILIEHI
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MDK MITOXOHAPIAMH Ta LHUTO30JIeM. ToMy HEOOXIOHHMM TpaHCMEeMOpaHHUN
MEepPeHOC TIyTamaTy, MUTPYIHHY 1 OPHITHHY 3a JOMOMOTOI0 CrHenudigHux
TpaHcimoka3. Ha cxemi mokasaHi NUIAXM BKIIOYEHHS a30Ty JBOX PI3HUX
aMIHOKHUCJIOT (aMiHOKHCIIOTa 1 1 aMIHOKHCIIOTA 2) B MOJICKYJTY CEYOBHHU:

— OJIHA aMIHOTpyMa — y BUIJISAA1 aMiaKy B MaTPUKC1 MITOXOH/APIT;

— APYTy aMiHOTPYITy TIOCTaBJISIE acTapTat IUTO30JTIO.

KoHTpoJIbHI NUTaHHSA 10 TeMH

1. TlepeTpaBrieHHs 1 BCMOKTYBaHHs O1JIKIB.

2. Karabo:mi3m O111KiB.

3. CunTe3 OUIKIB.

4. MeTtabo113M aMIHOKHUCIIOT.

5. Azotuctuii 6ananc. Insxu 3HENIKOIKEHHS aMiaKy.

Tema 7. OBMIH BOJIU 1 COJIEA. BITAMIHMU.

Ponb BOAM B KUTTENISUIBHOCTI JKUBUX OpPraHi3MiB Besnye3Ha. JJis sKMBUX
CUCTEM BOJa — 1€, MepIl 3a BCE, TOJOBHE CEPENOBHUILE, B IKOMY MPOTIKAIOTh BCi
KUTTEBO BAXJIMBI Mpoliecd. BMICT Boau B oprani3Mi 10pOCIIOi JIFOAUHU OJU3bKO
60 — 65 % macwu Tina, MPUYOMY YKUM CTapIlia JIFOJAWHA, THM MEHIIIE BOJA MICTHTh
fioro Ttino. [Ipu BTpati 4 — 5 % BoAM BUHUWKAe CWiIbHA crpara, a BTpara 20 —
25 % BoaM HE CYMICHA 3 JKUTTSM.

B opranizmi Boga posnojiieHa HepiBHOMIpHO. Haitbineme — g0 90 %
BOAM B KpOBI 1 MiMi, 1o ¥ He auBHO. A HaiiMenme (0iu3bko 1 %) B emani
3y0iB. 2/3 Bcie€i BOAM 3HAXOAUTHCS BCepeauHi KiaiTuH. Pemra Boma —
MO3aKJIITUHHA — BXOJUTH J0 CKJIaQy CIIMHHOMO3KOBOI PIJWMHH, IUIa3MHU KPOBI,
mimopu.

Boga mae yHikanbHi (pi3UKO-XIMIYH1 BJACTUBOCTI:

— 3a CBOIMH (D13UKO-XIMIYHUMU MMapaMeTpaMu BOJla OBUHHA OYTH Tra3oM.
Ile BummBae 3 MoJIOKEHHS KUCHIO 1 BoAHIO B Tabaumi B. I. MenneneeBa. Bona €
PIAMHOIO 3aBISIKM BOJAHEBHM 3B's3kaM. Boay 11ie Ha3uBaroTh PiIKUM KPUCTAJIOM.
Came, BOIHEBI 3B'I3KM 3MYIIYIOTH BOJY 3aMep3aTH MPU TeMmIeparypi OJIM3bKO
10 HyJs rpaayciB 3a Lensciem 1 kumitu npu 100 °C;

— 3aBJSIKA BENWYE3HIM KUIBKOCTI BOJIHEBHX 3B'SI3KIB BOJia MA€ BEIUKY
TEIJIOEMHICTD 1 O€pe y4acTh B TEPMOPETYIISALIT OpraHi3My;

— BOJIa Ma€ HU3bKY B'SI3KICTH 1 sABJIsI€ 00010 pyXyMBY piauny. [IprunHoro
BHCOKOI PYXJMBOCTI € MaJWi 4Yac ICHyBaHHS BOJHEBUX 3B's3KiB. BomHeBi
3B'I3KM B BOJI MOCTITHO BUHUKAIOThH 1 pylHYIOThCS. lle Hamae BoAl BHUCOKY
IUTMHHICTB, 1110 BEJIbMU BAXJIMBO JIJISl ICHYBAHHS dKUBUX OPraHI3MiB;
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— 3aBASKM BUPAXKEHIA MOJAPHOCTI MOJIEKYJA BOAM B HIA JIETKO
PO3UMHAETHCSA BEIMKA KUIBKICTh OPraHIYHMX Ta HEOPTraHIYHUX PEUOBHUH, IO
MAalOTh TOJISIPHI MOJICKYJIH.

Bopa Bukonye B opraizmi 6e3:1i4 QyHKITIH:

1. Bona — yHiBepcajbHUIl PO3YMHHMK. BITbIIiCTh XIMIYHHUX CIIONYK
OpraHi3My pO34MHHI y BO/II.

2. TpancnopTrHa ¢yHkuisgs. Boma BHACHIIOK HU3BKOI B'SI3KOCTI JIETKO
MEPEMIILY€EThCS MO KPOBOHOCHUX 1 MIM(MAaTHUYHUX CYJUHAX, IO MDKKIITUHHOMY
MIPOCTOPY 1 IEPEHOCUTH PO3YMHEHI B Hill PEUOBHHU.

3. TepmoperyasatuBHa ¢yHkuis. Boma Oepe ydactp y miaTpuMmIi
CTaJIOCTI TEMIIEpaTypH Tija.

4. Boaa cTBOpIOE TiApPaTHY 00O0JIOHKY BHCOKOMOJIEKYJISAPHUX CIOJIYK
(6111K1B, MOJICaxXapuIiB), CIPUAIOYH 1X CTAOLIHHOCTI.

5. Bona akTUBHMI y4YacHUK OOMiHy pe4yoBHMH. 30KpeMa PO3IICIUICHHS
XapyoOBUX PEUOBMH B TMPOIECI TiApoi3y BIAOYBaeThbcsl Mpu Oe3mocepenHii
ydacTti Boau. Boia € Takox KiHIIEBUM MPOIYKTOM PSAY XIMIYHHMX MPOIECIB, 1110
IpOTiKalOTh B opradismi. Hanpukian, B XO0Al TKAaHUHHOTO — JIMXaHHS
yTBOproeThes 61m3bK0 400 mut Boju Ha 100Yy.

Cepenns no6oBa mmotpeda JHOIUHHA y BOJ1 cTaHOBUTH 40 M1 Ha 1 KT Barw,
TOOTO B cepeaHboMy 2,5 1. OCHOBHUMH JDKEpellaMd BOAM €: MUTHA BOJA
(6M3bKO TOJIOBUMHU BCI€I BOAM), piaka ixka (mpuOJM3HO YBEPTH), TBEpHA iXka
(111€ UBEPTH) 1 €HAOTEHHA BOJIa (3AJIMIIIOK).

Boga BuninseTscst 3 OpraHisMy B OCHOBHOMY HHpPKaMd. AJi€ MOCHIIBHY
y4acTh B IIbOMY O€pyTh JErKi, IIKipa, KAIIEYHUK. BUIIJIEHHS BOAM HUPKaMHU
0e3mocepeIHbO 3AICKUTH BIJl 00CATY BOJIH, 10 HAIIMIILIA B OPraHi3M.

BunuieHHs BoaM 3 MOTOM pI3KO 3pOCTaE NpU M'A30Bid  poOOTI B
pe3ynbTaTi 1HTEHCUBHOTO MOTOBUAUICHHS. [IpyW CHUIRHOMY MOTIHHI JIFOJIMHA
MO>K€ BTpATUTH 3a A00y moHaa 5 i1 Boau. [Ipu Beamkux BTpatax BOAU 3 MOTOM
3MEHIIYEThCS BUAUIEHHS cedi. [1i1 yac TpeHyBaHHS 30UTbITYIOTHCS BTPATU BOJIU
3 MOBITPSIM, IO BUJIUXAETHCSI.

OOMIH BOAM 3HAXOAWTHCS TMiJA KOHTPOJEM HEPBOBO-TYMOPaIbHOI
perymsii. HanxomkeHHS B OpraHi3M BOJIU KOHTPOIIOETHCS MOYYTTAM CIIpary.
Crnpara BUHHMKa€ MIPU 3MEHILIEHHI BMICTY BOJY B OpraHi3Mi Ha KiJIbKa BiJICOTKIB.
[Ipu nedimuri Boau BiIOYBA€eThCS MIABUIICHHS THCKY KpoBi. Ha 3MinHy
OCMOTHYHOTO THCKYy pe€aryloTh OCMOPEIENTOPH, SKI TMepenarTh  I[0
1H(opMalIlito B TOJOBHUN MO30OK, JI€ 1 POPMYETHCS 11€ TOUYTTH.

OCHOBHMM TOPMOHOM, II[0 BHKJIHMKAE€ 3aTPUMKy BOJW B OpraHi3Mi, €
BazonpecuH. lleli ropMoH BHUPOONSETHCA TiMOTaJaMycoM 1 30epiraeTbcsi B
3aHIH YacTUHI Tinodi3y, 1 3 HbOr0 BUAUISIETHCS B KpoB. [l BIJIMBOM I1HOTO
TOPMOHY B HHPKaX MPUCKOPIOETHCS peadbcopOIlisi BOU 3 IEPBUHHOI BOJIU HA3a]
B KPOB, 1110 JO3BOJISIE 3aTPUMATH BOJIYy B OpPraHi3Mi.

YTpumaHHIO BOAM B OpraHi3Mi CIIpHUsie TOPMOH KOPU HATHHUPKOBHUX 3aJ103
— ajabaocTtepoH. Ilig BIIMBOM IIhbOTO TOPMOHY B MpOIIECI YTBOPEHHS ceul
MIJBUIIYETHCS MIBUIKICTh 3BOPOTHOTO BCMOKTYBAaHHS B KPOB 10HIB HATPIIO 1
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3MEHIIYEThCSL peabcopOirisi 10HIB Kaimito. loHM HaTpiro Ha BIAMIHY Bij 10HIB
KaJIil0 B3a€EMOJIIOTH 3 BOJOIO, YTBOPIOIOUH TiJIpaTHy OOOJOHKY. TakuM YHHOM,
3aTpUMKa 10HIB HATPil0 B OpraHi3Mi CyNpOBOJIKY€EThCS 30€pPEKEHHAM BOIU B
OpraHi3Mi.

['OpMOH IIUTOBUAHOL 3aJ103U — THPOKCHH — CTUMYJIIOE€ BUJILJICHHS BOJM.
[Ipy HagIUIIKy UHOTO TOPMOHY TMOCHIIIOETHCS MOTOBUAUICHHS. 3aBIsSKU
HEPBOBO-TYMOPAJIbHOI PETyJIAIl B OpraHi3Mi MATPUMYEThCS BOIHUN OaaHC.

3aTpuMKa BOJM B OpraHi3mi 3a3BUYail CYMPOBOIKYETHCS IOSBOIO
HaOpsikiB. HaOpsiku MOXYyTh BUHUKATU MPU 3aXBOPIOBAHHAX CEPIIEBO-CYIUHHOT
CUCTEMH, HHUPOK, MPH TPHUBAIOMY TOJIOAYBaHHI. 3aTpHUMKa BOJM B OpraHi3mi
MO>ke OyTH MOB'sI3aHa 3 MPUHOMOM COJIOHOT 1K1, TaK SIK 10HH HATPIIO MOB'SI3YIOTh
BOY.

3MeHIIIeHHS! BOJU B OpraHi3Mi NPU3BOJIWTH 10 3HEBOJHEHHS TKAHHH.
[IpyuviHM 3HEBOAHEHHS MOXYTh OyTHM pi3HuMH. Hampuknan, oOMexeHHsS
HAJXO/KeHHS Boau B oprani3m. llle ogHiero mpUYMHOIO 3HEBOJAHEHHS MOXYTh
OyTH JesKl 3aXBOPIOBAHHS, TakKl SIK LYKPOBUM 1 HEUYKpoBUW Jniader. VY
CHOPTCMEHIB 3HEBOJHEHHS OpraHizMy MoOXe OyTH BHKJIMKAHO BEIMKUMU
BTpaTaMy BOAM 3 MOTOM 1 MOBITPSM, L0 BUIMXAETHCA NMPU BUKOHAHHI HUMHU
BEJIMKOTO OO0CATY HABAaHTAKE€Hb, OCOOJMBO TIPU BHCOKIM TeMmrepaTrypi 1
BOJIOTOCTI.

Jlis monepenyKeHHsl 3HEBOJHEHHS! PEKOMEHIy€TbCS BUKOHYBATH MUTHUN
pexuM. Hampuknaa, 3a TOOUHY 10 TOYaTKy TPEHYBAaHHS PEKOMEHIYETHCS
BUMWUTHU 110 MiBIITpa Boau. [li yac HaBaHTa)XKeHHST HEOOXIHO MOMOBHIOBATH
3amacy BOJMU 3a PaxyHOK NpuiioMmy HeBenwkux 103 Boau (40 — 50 m) aGo
Kpallle, ByTIJelleBO-MIHEPAIIbHUX HAIO1B.

B opranizmi JIOAMHU MICTUTBCS OJIU3BKO 3 KI' MiHEpPAJIbHUX PEYOBHH, 110
cTtaHoBUTH 4 % macu Tina. MiHepanbHU CKIIaJ] OpraHi3My Jy>Ke PI3HOMaHITHHMA
1 B HhOMY MOHa BUSBUTH Maibke Bcro Tabnuito B.I. Menneneena.

MiHepanbHi peUOBHHU PO3MOJICHI B OpraHi3Mi BKpail HEPIBHOMIPHO. Y
KpOBI, M'si3aX, BHYTPIIIHIX OpPraHax BMICT MiHEPaTbHUX PEYOBUH HUZBKUUA —
o6m3pko 1 %. A och B KICTKax Ha YacTKy MiIHEpaJIbHUX PEUOBUH TMPUIIAIAE
0JM3pKO TOJIOBMHU Macu. Emanb 3y0iB Ha 98 % ckiamaerbes 3 MiHEpaTbHUX
pedoBHH. Y Tabnuii 1 HaBeAEHO JaHi PO BMICT MAKPOeJeMeHTIB B OpraHi3mi
JFOIHH.

Tabnuys 1 — Bmicm maxpoenemenmia 8 opeaniami 100UHU

MaxkpoenemenT Bwmicr B opranizmi

y BIICOTKax y rpamax
Kambmii 20-21 1400 -1600
docdop 1,1-1,2 770 — 850
Kamiit 0,25 —-0,26 180 — 200
Xop 0,15-0,17 100 — 120
Hatpiii 0,10—0,12 70—85
Marsiii 0,03 — 0,04 20—30
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Pemra mMiHepanbHUX €JIE€MEHTIB 3HAXOASTHCS B OPTraHi3Mi B JyXKE€ MaJux
KUTBKOCTSIX 1 TOMY Ha3UBaIOThCs MikpoesnaeMeHTamMu. [lo Hux BimHocsThCs: Fe,
F, J, Cu, Zn, Mn, Mo, Co, Sn, As, Ni, Cr, Br 1 in. B ganmii yac BCTaHOBJICHO
y4acTh 0ararb0X MiKpOEJIEMEHTIB B 0OMiH1 PEYOBHH.

dopMH  ICHYBaHHS MIHEpPAIbHUX PEYOBMH B  OpraHi3aMi  TaKOX
pI3HOMaHITHI. Y KICTKaX BOHHU 3YCTpI4arOThCAd B (OpMI HEPO3UMHHUX COJIEH.
MiHepalibH1 €JEeMEHTH MOXXYTh BXOJUTH JO CKJIaJy OpPTraHiYHUX CIOJYK 1
MOXKYTh MepeOyBaTH B OpraHi3Mi y BUTJISI 10HIB.

Jlob6oBa nmotpeba B MiHEpAIHbHUX PEUOBUHAX HEBEJIMKA 1 HAJIXOASITh BOHU
B OpraHi3M 3 iKel0. IX KilbKOCTi 3a3Buuail B iki 10ocTaTtHbo. ONHAK B OKPEMHX
BUIAJKaXx iX Mo)ke He BHUCTauaTH. Hampukian, B AESIKUX MICHEBOCTSIX HE
BHCTaYa€ MOy, B IHIIMX HAAJTUIIOK MArHito 1 KaiblIifo.

BuBondTrhcst 3 opraHi3mMy MiHEpaJlbHI PEYOBHMHU TpbOMa MLUISXaMU B
CKJIaJIl Ce4l, KUIIEYHUKOM — B CKJIaJll Kay 13 TOTOM — IIKIPOIO.

bionoriyHa posb IUX PEUOBUH YK€ PI3HOMAHITHA.

Hatpiit 1 kamiii 3HaXOASATHCS B OpPraHi3Mi y BUIJISAL 10HIB. loHM HaTpiio
MICTATBCS 1032 KJIITHHAMH, a 10HU KaJlll0 30Cepe/KeHl BcepeauHi kmituau. Lli
10HUM BIAITPalOTh BAXKIIUBY POJIb Y CTBOPEHHI OCMOTHYHOIO THUCKY 1 KJIITUHHOTO
MOTEHIlaly, [0 HeOOXIIHI JJII HOPMaJIbHOI poOOoTH Miokapaa. [oHu HaTpiro i
0CO0IMBO KaJIito HEOOX1IH1 A1 (PYHKI[IOHYBaHHS CEpIIEBOro M'si3a — MioKap/a,
npudoMy moTpebda B HUX 3pOCTa€ B Mipy 30UIBIIEHHS IHTEHCUBHOCTI CEPIIEBOI
JUSJIBHOCTI. 3MICT B OpraHi3Ml HaTpllO 1 Kajll0 PETyIIOETHCS TOPMOHOM KOPH
HAJHUPKOBUX 3aJ103 — aJIbJ0CTEepPOHY. Lleit ropMOH B mpoIieci yTBOPEHHS cedi B
HUPKax 3aTpUMY€ 10HU HATPIIO 1 CpUs€ BUIAJIEHHIO 3 OPTaHi3My 10HIB Kalilo.

VY cnopTcMmeHiB, 10 BHKOHYIOTh IHTEHCHBHI (I3MYHI HaBaHTaXEHHS,
notpeba Miokapjaa B Kamii 30uibmiyerbes. OIHAK 32 PaxyHOK MOCHIJIEHOTO
MOTOBUILICHHS B1AOYBa€ThCA BTPATa BEJIMUKOI KIJIBKOCTI XJIOPUCTOTO HATPIIO, a
TaKOXX Kajito. Y BIAMOBIIb HAa 3HECOJICHHS OpraHi3My 30UIBIIYETHCS BUKH] B
KpPOB aJIbJOCTEPOHY, SIKMK TEPEeIIKOoKae BUILJICHHIO 10HIB HATPIlO 3 CEUeHo 1,
HABIIaKW, MIABUIIYE EKCKpPEII0 3 Ceuero 10HIB Kaliio. B pesynbrari Takoro
BIUTUBY TOPMOHY ICTOTHO 3HIDKYIOTBCS 3alacd Kaylii, B TOMY YHCII B
cepueBomy M'si3i. st Hopmasizaiiii KajgieBoro oOMiHy B CIIOPTHBHIN MPaKTHIIL
BUKOPUCTOBYIOTh TPOAYKTH XapuyBaHHSA, IO OaraTi KaiieMm (pOJ3HHKH,
Kypara), a TaKoXX arTeyHl mpenapaTu Kaiiro (OpoTaTt Kalliio, acrmapKam).

Kanpuiif 1 MarHii 3HaXOJATbCS B OCHOBHOMY B KICTKOBIM TKaHUHI Y
BUTJISIII HEPO3UMHHUX coJjied. L1 comi HamarTh KicTkaM TBepAicTh. KpiM Toro B
10HHOMY BUIJISI/II BOHU IPAIOTh BaXJIMBY POJIb B CKOPOUEHHI M'SI31B.

®docdop Biairpae B oOpraHi3mi Ba}xJIMBY poJib. BiH € CKJIaA0BOIO
YaCTHHOIO COJIeH, 10 BXOIATh B KicTku. PocopHa KHCIOTa Tpae BUKIIOYHO
BaYKJIMBY POJIb B EHEPreTUYHOMY OOMIHI.

3ami3o0 BXOOUTH 0 CKJIaay remMa, CKJIaJ0BOi YaCTUHH IeMOIJIoliHy —
MEPEHOCHUKA KUCHIO.

BitaminM — HHM3BKOMOJIEKYJIPHI OpPTraHiuHI PEYOBMHU PI3ZHOMAHITHOT
Oya0BH, SIKI HE CHHTE3YIOThCSI B OpPraHi3Mi, ajie € >KUTTEBO HEOOXITHUMU 1 TOMY
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MOBUHHI 000B'SI3KOBO HAJIXOJUTH B OPraHi3M 3 1Kero, Xoua 1 B Iy’Ke HEBEIIMKUX
KUTbKOCTSX. Jleski  BiTaMiHM  BHUPOOJSIOTBCS B OOMEXEHIH  KIJIBKOCTI
MIKpOQIOPOIO KUILIEYHHKA.

biosoriuna poJib O11BIIOCT] BIIOMHUX BiITaMiHIB MOJISTA€ B TOMY, 1110 BOHU
BXOJATH JI0 CKJIaAy KOEpPMEHTIB 1 IPOCTETUYHOI rpyn ()epMEHTIB.

3a (i3UKO-XIMIYHUMU BJIACTUBOCTSIMHU BITaMIHU TMOJUIAIOTHCS Ha JIB1
IpyNH: BOJOPO3YMHHI Ta )KUPOPOIUHHHI:

— BOJIOPO34YHHHI BiTaMiHM — 11¢ BiTaMinu rpynu B, Bitaminu C, P, PP.

— ’KUpopo3unHHi — Bitaminu A, D, E, K.

Hectaua BiTamiHy B OpraHi3Mi Ha3MBAa€ThCS TiMOBITaMiHO3, a HAIJIMIIIOK
BiTaMiHy — rimepBitamino3. Hectaua abo HaanumIok BiTaMmiHy B Oprai3mi
MO>K€ TIEPEPOCTH B 3aXBOPIOBAHHS.

JlaM0 KOpOTKY XapaKTepUCTUKY OKPEMHUM BITaMIHAM.

Bitamin B; (a"TiHeBpiTHUII) — TiaMiH — BIUIMBA€ Ha OOMIH BYTJICBOJIIB.
[Ipwu #oro BiICyTHOCTI MOPYIIYETHCS TKAHWHHE JUXaHHS.

Bitamin B, (puboduaBin) BXoauTh 10 ckiany ¢hiaBiHOBUX (EPMEHTIB.
[Ipwu #oro BiICYTHOCTI MOPYIIYETHCS €HEPTETUYHUN OOMIH.

Bitamin PP Bxoguts o ckmamy HAJl 1 HAHA®. Ilpu BiacyTHOCTI
BiTaminy PP mopytyroThscst 6arato peakiiii karadoi3My 1 aHa0o0i3My.

Bitamin H (GioTuH) BXOauTh 0 ckiany (hEepMEHTIB, BIAMOBIIAIBHUX 32
OoOMIH a30TOBMICHHX 1 (ochopoBmicHUX pedoBHH. IIpu Horo BIACYTHOCTI
MOPYILIYETHCA OOMIH HYKJIETHOBUX KHUCIIOT 1 CEHOBUHHU.

Bitamin C mnoB's3aHuil 3 CHUHTE30M KOJareHy, CTEpPOiIHUX TOPMOHIB,
reMOTJIO0IHY, aIpeHAITIHY.

Bitamin A (peTuHOI) BXOIUTH JI0 CKJIATy POIONCHHY, IO 0OYMOBIIIOE
CYTIHKOBUH 31p, 3MIHIOE IPOHUKHICTH MEMOPAH KIIITHH.

Bitamin E BrumBae Ha OoOMIH B OpraHi3mi cejleHy 1 pernpoayKTUBHY
GYyHKITITO.

KoHTpoJIbHI IMTAHHS 10 TEMU

1. Bmict Boau B opratizmi. @13MK0-XIMI4HI BIACTUBOCTI BOJM.
2. bionoriuna pons Boau. HagxompkeHHs 1 BUIUICHHS BOJIH.

3. Perynsiist BogHOro 6anancy i ioro nopymeHHs.

4. 3MicT MIHEpaIbHUX PEYOBHH 1 iX POJIb B OpraHi3Mi.

5. 3aranbHa XapaKTEepHUCTUKA BITAMIHIB.
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Tema 8. TOPMOHMU. BIOXIMIA KPOBI I CEYI.

T'opMoHu — 610JIOTIYHO aKTHBHI PEYOBHHHM PI3HOMAHITHOI OyIO0BH, IO
BUPOOJISIIOTHCS B CHEIIalII30BAHUX OpraHax — 3aj03ax BHYTPIIIHBOI CeKpellii, —
HAJXOIATh 3 KPOB'IO B PI3HI OPraHH, sIKI HAIAIOTh B HUX PETYJIIOIYHI BILJIUB HA
MeTabo0i3M Ta (Pi3i0J0T19H1 HYHKIII.

VY KkiiTHHaX, Ha SKI JIFOTh TOPMOHM — KJITHUHAX MIIMIEHAX — € Ha
KIITUHHUX MeMOpaHax ocoOIuBI OUTKH, sIKI MalOTh Ha3By peuentopu. [lo HuX i
MPUKPITUTIOIOTHCS] TOPMOHH.

BHyTpIIIHROKIITUHHI MEXaHI3MH Jii TOPMOHIB pi3HOMaHITHI. MoHa,
OJTHAK, BUIUIUTH TPH TOJIOBHUX MEXaHI3MY, 10 BIACTHBI OUTBIIOCTI TOPMOHIB:

1) TrOpMOHM BIUIMBAIOTH Ha IIBHIKICTh CHHTE3y (DepMeHTiB,
MPUCKOPIOIOYM a00 CHOBUIBHIOWYM Horo. B pe3ynbrari Takoro BIUIMBY B
OpraHax-MilIEHSIX TMIABUILYETbCA a00 B3HMKYEThCS KOHIEHTpAIlisl TEBHUX
(dbepMeHTIB, 10 CYHNPOBOMKYETHCS  BIAMOBIIHOI  3MIHOK  IIBHUIKOCTI
(hepMEHTaTUBHUX PEaKIIiii.

2) TOPMOHHM BIUIMBalOTh HAa AKTUBHICTh (DEPMEHTIB B IHMX opraHax. B
OJIHUX OpraHax BOHU BHUCTYMAIOTh aKTUBATOpPaMH, a B IHIIMX IHTIOITOpamMu
(hepMEHTaTUBHUX PEaKIIiii.

3) ropMOHM BIUIMBAalOTh HAa MPOHUKHICTh KIITHHHUX MEMOpaH IIo
BIJIHOIIEHHIO JI0 MEBHUX XIMIYHHMX CIOJYK. B pe3ynbrari Takoro BIUIUBY B
KJIITUHU HAaAXOAUTh Oulblie abo MeHme cyOcTpaTiB s (epMEHTATUBHHUX
peakIriii, mo Tex 000B'I3KOBO MO3HAYAETHCS HA MIBUAKOCTI XIMIYHHUX MPOIIECIB.

Bci 3a3HaueHi MexaHI3MHU BIUTMBAIOTh HA IMIBUAKICTH MEeTabOII3MYy, IO B
CBOIO Yepry BIUIMBAE HA (Pi3i1070T14HI HYHKIIIT.

3a XIMIYHOIO OY/TOBOIO TOPMOHH MOYHA PO3JILJTUTH Ha KiJIbKa TPYII.

— TOPMOHHU OiJIKOBOI NPUPOAHU. TOPMOHHU TiMoTajgamyca, TOPMOHH
rino¢iza, KaJbIIUTOHIH MIUTOBHUIHOI 3aJI03U, TOPMOH MapaIIMTOBHIHUX 3aJI03,
TOPMOHHU MIANLITYHKOBOI 3aJ103H;

— TOPMOHM MOXiHI AMiHOKHUCJOTH THPO3HMHY. HOJOBMICHI TOPMOHH
[IUTOBUHOT 3271031, TOPMOHH MO3KOBOTO IIapy HAAHUPKOBUX 3aJ103;

— TOPMOHM CTEpOIAHOI OyIOBH: TOPMOHM KOPH HAJHUPKOBHX 3aJI03,
TOPMOHHU CTaTeBUX 3aJ103.

CuHTe3 1 BHMIUICHHS TOPMOHIB B KPOB 3HAXOAMWTBhCA MiJ KOHTPOJIEM
HEPBOBOI CUCTEMH Ta IHIIUX TOpMOHIB. [IpudyoMy, HEpBOBa cucTema Jie yepes
ryMOpaJibHY, TOJJOBHUM YMHOM 4Y€pe3 FOPMOHU TiNoTajJaMIyHOMY-Tinodi3apHoi
CUCTEMH.

Y CcHopTUBHIA MNPAKTHUIN aHall3 KPOBI BUKOPHCTOBYETHCS JISI OIIHKH
BIUTUBY HA OpPraHi3M CHOPTCMEHA TPEHYBAJbHUX 1 3MarajJbHUX HABaHTAXKCHb,
OIIHKY (PYHKITIOHAJIBHOTO CTaHy CIIOPTCMEHA 1 Horo 310poB'sa. Tomy ¢axiBenb B
raiy3i pi3uyHOi KyJIbTYPH MOBUHEH MATH YSBJICHHS PO XIMIYHUI CKJIaJ KPOBI.

37



OOcsr KpoBi y JIIOIUHU OJM3BKO 5 JI, IO CTaHOBUTH mpuoOau3Ho 1 \ 13
gacTuHA Bix oOcary abo macu Tima. KpoB, sSIK BIOMO, CKJIAIA€ThCA 3 TUIa3MU
(55 % o0csTy) 1 popmenux enementiB (45 %).

®Oynk11i{ KpOBI MOKHA PO3IUIATH Ha JIBI TPYTIN:

— (GyHKIIT BUKITIOYHO TIa3MU KPOBI;

— (yHKINI, 0 BUKOHYIOTHCS CIUIBHO IUIA3MOIO KPOBI 1 (hOopMEHHMH
€JIeMEHTaMHU.

CaMocCTIHHO TU1a3Ma KPOB1 BUKOHY€E HACTYIHI QyHKIIIT:

1. TIlepeHeceHHs PpO3YMHHUX OPraHIYHUX PEYOBUH BIJT TOHKOTO
KHUIIIEUHWKA JI0 PI3HUX OPTaHiB 1 TKaHWH, Ji¢ Ii PEYOBUHU BIJIKIAIAIOTHCS IIPO
3amac abo 0epyTh ydyacTh B 0OMiHI PEYOBHH.

2. TpancnopT pedoBWH, IO MiAJIATAIOTH BUAUICHHIO 3 TKaHHUH, J€ BOHH
YTBOPIOIOTHCS, 10 OPTaHiB BUIIJICHHS.

3. IlepenecenHss MOOIYHMX MPOAYKTIB OOMIHY PEUYOBHH 3 MICIb iX
YTBOPEHHS JI0 1HIITUX JIUISTHOK Tija.

4. TpaHCHOpPT FOPMOHIB 3 3aJ03 BHYTPIIIHBOI CEKpelii A0 OpraHiB
«MIIIEHDY.

5. IlepenecenHs Temaa BiJ IHMOOKO pO3TAlIOBAaHUX OPTraHiB, IO
norepe/Kae meperpiB MUX OpraHiB 1 NIATPUMYE PIBHOMIPHUN PO3MOALI TEILIa B
OpraHi3Mi.

CniuibHO 3 (OpMEHUMH eJeMEHTaMHu Ijla3Ma KpOBI BHUKOHYE HACTYITHI
byHKIII:

- IOCTaBKa KMCHIO 3 JIETEHIB 10 BCIM TKAHWHAM OpraHi3My (€pUTPOLUTH) 1
MIEPEHECEHHs B 3BOPOTHOMY HAMPSMKY BYTJICKHCIIOTO Ta3y;

- 3aXMCT BiJ XBOpPOO B sIKi OepyTh y4acThb TPH MEXaHI3MHU: 3TOPTAHHS
KpOBI, (harolMTo3, CHHTE3 AaHTUTIIL;

XiMIYHUA CKJIaJ IJIa3MU KPOB1 B CIIOKOi BITHOCHO MOCTiHHUMA. Och Horo
OCHOBH1 KOMIIOHEHTH:

Bona — 90 %

binku —6 — 8 %

[H111 opraniuni pe4oBUHHU OJIU3BKO — 2 %

MiuepanbHi peyoBuHU 01113bK0 — 1 %

binku mna3mMu KpoBl AUISATBCA Ha JBI OCHOBHI TpyNU adbOyMIHM 1
IJI00YJHU.

AJLOYMiHM — HU3bKOMOJIEKYJIIpHI O1IKKM. BOHM BUKOHYIOTH JBI OCHOBHI
byHKIII.

1. TpancnmoprHa. 3aBAsku JOOpid PO3YMHHOCTI BOHHM MEPEHOCITH 31
CTPYMOM KPOBI HEPO3UYMHHI B BOJIl PEYOBUHHU.

2. 3aTpuMylOTh BOAY B KPOB'siHOMY pycJi. Bonu B kpoB'sHOMy pycii
OlyblIIe, HIXK B 1IHIIMX TKaHWHAX, TOMY BOHA MparHe MOKUHYTH HOro. AnbOyMiHH
NEPEIIKOIKAIOTh ILOMY.

I'7100yJ1iHn — 11e BUCOKOMOJIEKYIIsIpHI O11ku. BoHM Takox OepyTh yyacThb
B TpPaHCIOPTHIA 1 3aTpumyrouiil ¢yHkmisx. OpHak, KpiM LbOro Oarato
r7100yiHIB KPOB1 O€pyTh y4acTh y CTBOPEHHI IMyHITETY 1 3rOpTaHH1 KPOBI.
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binku mna3mMu CUHTE3YIOThCS B TICUIHIII.

[H1I1 OpraniyHi pe4oBUHU (KpiM OLIKIB) 3a3BUYail MOAUIAIOTH Ha a30THI 1
0e3a30THi.

A30THI CHOJIYKH — II¢ MPOMDKHI 1 KIHIIEBI MPOJAYKTH OOMiHY OUIKIB 1
HYKJIETHOBUX KHUCJIOT. lle HU3BKOMONEKYJApHI TMENTUIU, aMiHOKHUCIIOTH,
KpeaTuH, HYKJICOTHUIU, HYKIECO3MJIM, a TaKOX CEUYOBMHA, CEYOBA KHCIOTA,
O11ipyOIH 1 KpeaTHHIH.

be3azoTHl pedyoBHMHM — 1€ TJIIOKO3a, (pyKTo3a, ramakro3a, pubdo3a,
MIPOBUHOTPAHA 1 MOJIOYHA KUCIIOTH, KUPH, PochoITimmian 1 X0IeCTepyH.

KpiMm Toro B mima3mi KpOBI 3HAaxXOIAThCA MiHEpaIbHI PEYOBHHH,
MIPEICTABJICHI KaTiOHAMH HATPIif0, KaJlifo0, KaJIbIiF0, MarHito 1 aHiOHAMH XJIOPOM,
3aUIIKaMH BYTUTbHOI, (OCPOPHOI 1 CipuaHOi KUCIIOT.

HaliBakuBIIIMM XIMIYHUM KOMIIOHEHTOM YE€PBOHHUX KIIITUH KpOB1 €
OUI0OK TreMOrsio0iH — OCHOBHUM TEPEHOCHUK KHCHIO B KpoBi. Jleiikonutu
BUPOOJISIOTH OUIKM IMYHOIJI00YJJiHM — HAWBaXUIMBIIIMK KOMIIOHEHT IMYyHHOI
CUCTEMH JIFOJUHH.

B craHi cnokor y 310poBOi JIOAMHU KPOB Mae CIa0OJIyKHY pPEaKIIito:
pH 7,36 — 7,4.

Cranicte pH kpoBi 3abe3neuyerbcs OydepHUMH CUCTEMaMHU KpPOBI.
HaiinoTyxHimoro 0ydepHoi cucTeMoro KpoBi € reMOTiI001HOBAasI CUCTEMA.

KpoB 100pe HelTpanizye KUCIOTH, 10 1YK€ BaXKJIMBO AJII HOPMAJILHOTO
X0y 00MiHy pedoBHH. OJHAK MPU MOPYIIEHHAX METa00I13My CIOCTEPITAETHCS
anmua03 — 30LIBIICHHS KHCIOTHOCTI KpoBi. 3HmkeHHs pH Huxde 6,8 —
HECYMICHE 3 XXUTTAM. Pijiie cnocTepiraerbesi ajakaano3 — 301IbIISHHS JIy)KHOCTI
KkpoBi. ['pannune 3Hauenns pH B mpomy Bunaaxky 8,0. Y CHOPTCMEHIB 4acTo
3YCTPIYA€ThCs alU03, BUKIMKAHUNA YTBOPEHHSIM B M'S3aX BEJIMKOI KIJIBKOCTI
MOJIOYHOI KUCJIOTH.

OOcsr cedi 3aleKUTh BiJ KUIBKOCTI CIOXKHMBAHOI PIIUHU 1 CTAHOBUTH B
cepenaboMy 50 — 80 % Bixm ii oOcsary. [loboBa KINBKICTH cedl y 3A0pPOBOI
nopocioi mroauHu ctaHoBUTh 2 000 M.

30unbieHHs 00csTy cedl OyBae mpH MPUMOMI BEJTMKOI KUTBKOCTI PiJIMHU.
Oco06MBO BUIIJIEHHST C€Yl 3pOCTA€E MPHU BKWBAHHI Y BEIMKUX KUIBKOCTSX Yalo,
KaBH, aJKorojgpHux HamoiB. Kodein (4yail, kaBa) 1 eTUI0BUN cUPT (JIKOTOJIbHI
HAIoi), 0 MICTUTHCSA B HUX, MPUTHIUYIOTh BUPOOJICHHS Baszornpecuny. CUHTE3
I[OTO TOPMOHY MPUTHIYYETHCS TAKOXK IMPU OXOJIOKEHHI.

[Tpu oOMexeHoMy MpUHOMI PIAMHKU 00'€M cedl 3MEHUIY€EThCA. 3HUKEHHS
BUJIIJIEHHS C€Yl CIIOCTEPIraeThCs 1 MPU XBOPOOaxX HUPOK, MPHU OJIFOBOTI, MPOHOCI,
BUITAPOBYBaHH1 BOAM LIKIPOIO MPU MIABUIIEHIN TeMIeparypi.

Y CHoOpTCMEHIB 3HIKEHHSI PIBHS BHIIUICHHS CEUl 3YCTPIYAE€ThCS TICHS
IHTEHCUBHUX TPEHYBaHb 1 3MaraHb BHACJIJIOK BEJIMKOI BTPATH BOJHU 3 TIOTOM i
MOBITPSIM, 1110 BUJTUXAETHCS.

[inbHICTP ce4l y HOPMaJdbHOI 3/I0pOBOi  JIOJWHW  CTAHOBUTH
1,010 — 1,040 r / ma. Ilicns BukoHaHHS (DI3UYHHUX HABAHTAXKEHb, IO
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CYNPOBOKYIOThCSI 3HAYHUM TIOTOBHJIIJICHHSIM, C€Ya MOXE MATH BHUCOKY
muIeHICTE — 10 1,035 — 1,040 v/ miL.

KucnotHicte cedi 3aneXuTh BiJ XapdyBaHHA. 3a3BUYail ceya Mae
cnabokucy peakiiro. BxkuBaHHs B Ty M'sica poOUTh ceuy Ie O1IbII KUCIIOH, a
OBOYEBA Jli€Ta, HABIAKW, POOUTH cedy OuIbII JykHOIO. Ilicias BUKOHaHHS
GI3MYHUX HaBaHTaXEHb KUCIOTHICTh CEUYl 3pOCTa€, W0 MOSCHIOETHCS
BUJIIJICHHSIM 3 CEYEI0 BEJTUKOI KIIBKOCTI MOJIOYHOT KUCIIOTH.

Y HopMmi cedya Mae coJioM'siHO-)KOBTe 3abapmiieHHs. lle 3abapBieHHs
HAJal0Th CedYl TOJIOBHUM YMHOM MITMEHTH, 1[0 YTBOPIOIOTHCA MpPH PO3Majii
reMorjo0iHy. [HTEHCUBHICTh 3a0apBJCHHS 3aJICKUTH BiJ MIIJILHOCTI cedi. Yum
BHUIIIE ITUTHHICTH, TUM O1JIBII HACHYCHUM € 3a0apBJICHHS CEUi.

Ceua y 3IOpOBHX JIIOJACH, SK TpaBmio, mpo3opa. Jlami mMoxmmBo i
noMyTHiHHS. [Ipo30picTh cedl ¢l OLIHIOBATH Biipasy MICs 11 BUALICHHS.

3a 100y 3 cedero 3 opranizmy BuAuIsieTbesa S0 — 70 T po3UMHEHUX B Hil
peuyoBuH. Ha mepmroMy MicIii B CKJIajil cedi — ce40BHHA. 3a 100y 11 BUAUIIETHCS
20 — 35 M 3a 3MICTOM CEYOBHMHHM MOKHA CYJIUTH TPO 1HTEHCUBHICTH PO3MAIY
OUIKIB B Oprasi3Mi. Y 370pOBOI JIIOAWUHU BUAUICHHS CEUOBHUHU I1JIBUIIYETHCS
npu npuiomi 6aratoi O1IKamMu 1XKi.

[Ile omHa peyoBMHA — ce4OBa KHCJOTAa — BUIULIETHCS TPH PO3Mai
HYKJIETHOBHX KMCJIOT. [1 3BMuaiinuii BMicT y ceui 0,7 m CedoBa KucIO0Ta i i comi
MOTAaHO PO3YMHSAIOTHCSA y BOJI, TOMY BOHHM MOXYTh YTBOPIOBATH KaMeHI B
HUpPKax, CCUOBOMY MIXYpi 1 BUIAAATH Y BUIJISI1 OcaAy B 310paHiii cedl.

3 ceui 3a 100y MOXe BUAUIATUCSA Takok |1 — 2 r kpeatuHy, 8 — 15 1
XJIOPUCTOTO HATPIIO.

[Ipn maronoriyHUx cTaHax B ceul Moxe 3'sBisitucs Ouiok. Ile siBuie
Ha3UBAETHCA MpoTeinypis. Lle saBumne nos's3ane 3 CEpMO3HUMU MOPYILICHHSIMUA
poOOTH HHUPOK 1 CepIeBOi HEAOCTATHOCTI. BOHO HepiAKO 3ycTpivaeThCs MpH
3aHATTSIX CIIOPTOM 1 TOBOPHUTH MPO NIEPEHABAHTAKCHHSIX HA TPEHYBAHHSIX.

[Ile ogHUM MPUBOJOM JIJISi 3aHETIOKOEHHS MOXKE CITY>KUTH TJIHOKO3Ypisi —
MIIBUIICHUH BMICT TJIIOKO3M B cedi. [IpumumH TYyT MOXe OyTtm nABi: abo
1IBUIIICHUH BMICT TJIFOKO3HM B KpOBi, a00 morana pod60oTa HUPOK.

KeronoBi Tina 3'SBISIOTBCS B ceul IpH Jia0eTi, TpuBanux (Pi3uyHuX
HABaHTAXKEHHSX, [IPU roJioAyBaHHI. HasBHICT B ceyl HAJUIMIIKY KETOHOBUX T
HA3UBA€ETHCSI KETOHYPIEIO.

[Ipu 3amampHMX Tporecax B cedi MOKe 3'SBIATHCSA KpoB. lle sBuie
HA3MBAEThCA — reMaTypif. Y CIOPTCMEHIB II€ SBUINEC HOCHUTH, SK TPABHUIIO,
TpaBMaTU4YHU Xapaktep. [lo BUy epuUTpOIUTIB B Iiii KPOBI MOXKHA CKa3aTH
PO MOPYIIECHHS CEYOBUAIBHOI CUCTEMH.

KoHTpOJIbHI NMTAHHS 10 TEMU

1. 3arajgpHa XapaKTepUCTHUKA TOPMOHIB.
2. bioximist KpOBI.

3. ®13uK0-XIMIYHI BJIaCTUBOCTI ceul.
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Tema 9. BIOXIMIA M'SI30BOI'O CKOPOUYEHHS

Buenns mpo M's3u — 1€ HaWBKIUBIIIHMK po3ain OioxXimii, SIKHA Mae
BUHATKOBE 3HAYEHHSI I CIIOPTHUBHOI O610X1Mii.

HaiiBaxuBimow ocoOnuBICTIO (YHKIIIOHYBaHHS M'SI31B € Te, IO B
npoleci M'S30BOr0 CKOPOUEHHS BiIOyBa€eThCcsi Oe3mocepeqHe IMEepEeTBOPEHHS
xiMiuHOi eHeprii AT® B MexaHIUHY €Heprilo CKOpoueHHs M'si3iB. Lle sBuie He
Ma€ aHaJIOT1B B TEXHIIIl 1 MpUTaMaHHE TIJILKU )KUBUM OpraHi3MaM.

VY TBapuH 1 JMIOJIMHU € JABA OCHOBHUX TUIHU M'S31B: MONEPEYHOCMYTaCTi
(ckeserHi i cepueni) i ruaaki. ['magki M's3u xapakTepHi Uit BHYTPIIIHIX
OpraHiB, KPOBOHOCHHUX CYJIVH.

[TonepeyHocMyTacTi M'S3U CKJIAAAIOThCS 3 THUCSY M'SA30BUX KIITHH —
BOJIOKOH. BoJiokHa 00'€elHaHI CMIOJYYHOTKAHMHHUMH IPOLIAPKAMU 1 TAKOKO KeE
000510HKOIO — (hacuiero. M'30B1 BOJJOKHA — MIOUMTH — 1€ CUJIBHO BHUTSITHYTI
OaraTosiiepHi KIITHHHU TiraHTchkux posmipiB Big 0,1 mo 10 cMm moBxkuHOMIO 1
TOBIIMHOIO 0M3bK0 0,1 — 0,2 MM.

Mionut CcKIaga€eTbCs 3 YCIX OOOB'I3KOBMX KOMIIOHEHTIB KIJIITHHHU.
Oco0OMuBICTIO M'SI30BOTO BOJIOKHA € T€, IIO0 BCEPEAMHI I KIITHHA MICTUTh
BEJIMKY KUIBKICTh CKOPOTJUBUX €JEMEHTIB — Miogiopua. Sk 1 1HII KIITHHU
TiJla MIOIMTH MICTATh SAPO, IPUUOMY, YV KJIITHH TOMEPEYHOCMYTacTUX M'SI3IB
siep AeKUIbKa, pUOOCOMHM, MITOXOHAPII, 1130COMH, [TUTOIIA3MATUUHY MEPEXKY.

HuroniazmaTuyHa  Mepe:ka  HA3WBA€TbCA B [HUX  KIIITHHAX
CapKoNJIa3MaTUYHOI0 Mepe:kero. Bona moB'si3aHa 3a JOMOMOTOI0 OCOOIHBHUX
Tpy6ouok (T-TpyOoukH), 3 KIITHHHOI MEMOpaHHON — capkoJjieMor. Oco0IMBO
CiJ BUAUIMTH B CapKOIUIa3MaTUYHIA Mepexi OynbOaliku, sKi Ha3uBalOTh
nucrepHaMu. BoHM MICTATH BEIMKY KUIBKICTh 10HIB KaJIblil0. 3a JOMOMOIOO
CHeIiagbHOr0 (PEepMEHTY Kajblliii HaKauyeThcs B HUCTepHU. llelt mexanizm
HA3MBAETHCS KAJIBIIIEBUM HACOCOM 1 HEOOX1THUM ISl CKOPOUCHHS M'SI3H.

Huronaazma abo capkoruia3Ma MIONMTIB MICTUTh BEIUKY KiJIBKICTh
oinkiB (25 — 30 % Bixg ycix O6u1kiB M'si3iB). TyT yuMano akTUBHHX (PEPMEHTIB,
cepen AKX HaWBKIMBIMIUMU € (DEPMEHTH TIIKOII3Y (PO3IICIUTIOITh TI1KOTeH
a00 TJII0KO3Y JI0 MIPOBUHOTPAIHOI a00 MOJIOYHOT KMCJIOTH), KpeaTHHKIHA3a (sKa
Oepe yyacTb B eHeproszadesneueHHi M'sa30BOi poOoTH). Unmalie 3HAYEHHS Mae
010K MiorjoOiH, AKUM 30epirae KuceHb B M'si3ax. 3aBASKU LIbOMY OUIKY B
M'130B1 TKAHWHI CTBOPIOETHCS MEBHUI 3aMac KUCHIO.

KpiMm OinKiB B HMTOIJIa3Mi M'SI30BUX KJIITHH MICTAThCA (ocdorenn —
ATO, AI®, AM®, a Ttakox kKpeatuHdocdar, sKuil € HEOOXIIHUM IS
HOPMAJIbHOTO HACUYEHHS M'S131B EHEPTIEI0.

OCHOBHMIi BYIJIEBOA M'S30BOi TKAHMHH — 1e TJiKoreH. Ioro
KOHIIeHTpallis gocsrae 3 %. BinbHa riroko3a B capKoIia3Mi 3yCTpPIYaeThCs B
MaJIMX KOHIICHTpAIliaxX. Y TPEHOBAHWX Ha BUTPHBAIICTH M'3aX HAKOIMUYYETHCS
3aIaCHUM KHUP.
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30BHI capkojieMa 0TOYeHa HUTKaMu Oiflka — KoJlareHy. M's30Be BOJIOKHO
PO3TATYETHCS 1 TOBEPTAETHCS B MOYATKOBUH CTaH 32 PAXyHOK MPY>KHUX CHJI, 1110
BUHHUKAIOTh B KOJIATEHOBIH OOOJIOHTIII.

CkopoTiuBi eneMeHTH — MioQiOpwin — 3aiMaloTh OUIBIILY YacTUHY
o0csary MIOIUTIB. Y HETPEHOBAHMX M's3aXx Mi10(piOpUIM pO3TAIIOBaHI PO3CIsHO,
a y TpPEHOBAaHMX — BOHM 3rPYIOBaHI B MYYKH 1 Ha3UBAIOTHCS MOJISAMU
Konreiima.

MikpockomniyHe BHUBYEHHS OynoBH MioiOpusl MoKaszajio, IO BOHU
CKJIaJIAlOThCA 31 CBITIMX 1 TEMHHUX IIISHOK a0o0 JUCKIB, K1 yepenyroTbcs. B
M'S30BUX KJIITHHAX Mi10(iOpUIN pO3TAlIOBYIOTHCS TaKUM YHMHOM, IIO CBITII 1
TEMHI1 JAUISHKA TOpPYyY pPO3TalIOBaHUX Mio(iOpui 30iratoThCsi, IO CTBOPIOE
BUUMY T MIKPOCKOIIOM IOTIEPEUHY JIIHII0 BCHOT'O M'S30BOT'0 BOJIOKHA.

BukopucTaHHS €IEKTPOHHOTO MIKPOCKONA 3 JTy’K€ BEJIMKUM 30UTbIICHHSIM
03BOJIWIIO  po3mdpyBat  OyAoBYy MiopiOpwyi 1 BCTAaHOBUTH MPUYUHU
HasBHOCTI Y HUX CBITJIMX 1 TEMHUX AUISTHOK. Byio BusBIEeHO, 1m0 M10iOpuiIn €
CKJIQTHUMHU CTPYKTypamH, MOOYJOBAaHHMH B CBOIO YEpTry, 3 BEIMKOTO YHCIIA
M'S30BUX HHUTOK JIByX THUIIIB — TOBCTHX i TOHKHX. TOBCTI MarOTh TOBIIUHY
15 uM, a TOHKI — 7 HM.

CrxutaiaroTbest MioG10puiv 3 MyYKiB MapajelbHO PO3TAIIOBAHUX TOBCTHX
1 TOHKUX HUTOK, 1[0 YePEIYIOThCS, KIHI[l AKUX 3aXOASATh OJUH Ha OJTHOTO.

JinsHaka M1010puiy, sSiKa CKJIAJA€EThCSA 3 TOBCTUX HUTOK 1 KIHI[IB TOHKUX
HUTOK, 110 3HAXOASITHCA MIX HUMH, Ma€ MOJBIMHE mpomeHe3anoMiieHHs. [lin
MIKPOCKOIIOM IIi JUISTHKH 3[1al0ThCSl TEMHUMH 1 OTPUMAaJIM Ha3BY aHI30TPOIHUX
a00 TeMHUX JUCKIB (A-IUCKH).

ToOHKI OUISHKH CKJIAQHAIOTHCA 3 TOHKUX HHUTOK 1 BHUIUIAAAIOTH CBITJIUMHU.
Taki qiISTHKY HA3UBAIOTHCS i30TpOomMHUM a00 cBiTiMmMHu quckamu (l-quckm). B
CepeIrHI MyYyKa TOHKUX HUTOK MOTIEPEYHO PO3TAIIOBYETHCS TOHKA TIACTHHKA 3
Oinka, sika (DIKCye TOJIOKEHHS M'S30BUX HHUTOK B mpoctopi. [0 mmactuHky
n00pe BUIHO 11T MIKPOCKOIIOM 1 Ha3UBalOTh Z-MJIACTHHOI0 a00 Z-J1iHi€l0.

JlinsHka MDK CycCigHIMU Z-JiHISIMH Ha3UBAa€ThCs capkoMep. KoxkHa
MiohuOpHiia CKIAAAEThCS 3 TUCAY CapKOMepiB. BHUBUEHHS XIMIYHOTO CKIIaTy
M10¢10pHIT TTOKA3aJ1o, 110 TOHKI 1 TOBCTI HUTKH YTBOPEH1 OLIKaMHu.

ToBCTI HUTKM CKIanmaloTbes 3 Oumka mio3uHy. [li OiKM yTBOPIOIOTH
NOJABIWHY cHipaiib 3 TJIOOYJSIPHOI TOJIOBKOIO Ha KiHIl. Mi031HOBI TOJIOBKU
MaioTh AT®a3Hy akTHBHICTH, TOOTO 3AaTHi po3uermmoBaty AT®. [lpyra
JUISTHKA M103UHY 3a0e31euye 3B'130K TOBCTUX HUTOK 3 TOHKUMH.

ToHKI HHMTKM CKJIAJalOThcsi 3 OUIKIB AaKTHHY, TPONOHIHY i
TPONOMiO3HHY.

OcHOBHMII OULIOK B JaHOMY BHUIQJKy € aKTHWH. Bin Mae nBi
HaWBaXJIMBIIIW BIACTUBOCTI:

* yTBOpIO€ (PiOpUNSApHUI aKTHH, 3ATHUH 10 MBUAKOI MOJTIMEpHU3allii;

* aKTHH 3/IaTHUH 3'€THYBATUCS 3 MIO3MHOBUMH T'OJIOBKAMH MOTIEPECUHUMH
MICTKaMH.
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[HII1 G1KM TOHKHX HUTOK JOMOMAraloTh aKTHHY 31HCHIOBATH HOTO
byHKIIii.

Ha pucynky 2 netanpHO mokazaHo 0ya0BYy M'sI31B.

MexaHi3M M'I30BOTO CKOPOYCHHS J0 TETEPINIHBOTO Yacy PO3KPUTHI HE
MOBHICTIO. /I0CTOBIpHO BiTOMO HACTYITHE.

1. JIxepenom eHeprii asist M'I30BOT0 CKOpoUeHHS € MoyieKyi ATO.

2. T'igponiz AT® kartanizyerbcs mpu M'S30BOMY CKOPOUYEHHI MIO3HHOM,
110 BoJIofi€ (hepMEHTATUBHOIO aKTUBHICTIO.

3. IlyckoBuM MexaHI3MOM M'SI30BOIO CKOpPOYEHHSI € TiABUIICHHS
KOHIICHTpAIlii 10HIB KaJbBIII0 B CApPKOIJIa3Mi MIOIHMTIB, IO BUKIUKAETHCS
HEPBOBUM PYXOBUM IMITYJIBCOM.

4. Tlig gac M'SI30BOTO0 CKOPOYECHHS MK TOHKHMMH 1 TOBCTUMH HHUTKaMU
M10(10pHJT BUHUKAIOTh MOMEPEYHI MICTKU 200 CITaKu.

5. ITix yac M'130BOr0 CKOPOUYEHHS BIJIOYBAETHCSI KOB3AHHSI TOHKUX HUTOK
B3/IOBXK TOBCTHX, IO MPHU3BOJAUTH JIO BKOpPOUYEHHS Mio(diOpui1 1 BCHOTO
M'SI30BOT'O BOJIOKHA B IILJIOMY.

['inote3, siki MOSICHIOIOTh MEXaHI3M M'SI30BOTO CKOpPOUYEHHsI Oararto, aie
HANOUIBII OOrPYHTOBAHOIO € TaK 3BaHA TiNOTe3a (TEOpisl) «KOB3aIOUMX HUTOK)»
a00 «rpebHa rinmoTe3ay.

VY cnokiiiHuX M'si3aX TOHKI 1 TOBCTI HUTKHU 3HAXOIAThCS B PO3'€AHAHOMY
CTaHi.

[1in BIJIMBOM HEPBOBOTO IMITYJIbCY 10HM KajbI[lI0 BUXOJSTH 3 LUCTEPH
CapKOIUIa3MaTUYHOI MEpeXl 1 TMPUEAHYIOThCS JO OUIKAa TOHKUX HHUTOK —
TponoHuHy. Lleil OUI0K 3MIHIOE CBOIO KOH(Iryparlito 1 3MiHIO€ KOH(Iryparito
aKTUHY. B pe3ynbTari yTBOPIOETHCS MOMEPEYHUA MICTOK MK aKTHHOM TOHKHX
HUTOK 1 MI103WHOM TOBCTHX HHUTOK. [Ipu 1npomy migsuiryerbest ATdaszna
aKTUBHICTh Mi03uHY. Mio3uH posmieruiroe AT® 1 3a paxyHOK eHeprii, o npu
[IbOMY BHUJUISE€THCS, MIO3WHOBA TOJIOBKA MOJIOHO IIapHIpy ab0 BECIy YOBHA
MOBEPTAETHCS, MO MPU3BOJUTH O KOB3aHHS M'S30BHX HUTOK HA3yCTPid OAMH
OJTHOMY.

3poOUBIII TIOBOPOT, MICTKM MK HUTKaMHu po3puBaroThecsi. ATdazHa
AKTUBHICTh MIO3UHY PI3KO 3HUXKYEThCA, MpUNUHAEThCA Tiaponiz ATD. Ognak
MIPU TOJATBIIIOMY HAJIXOKEHHI HEPBOBOTO IMITYJIbCY TIOTIEPEUHI MICTKH 3HOBY
YTBOPIOIOTHCS, TaK SIK TIPOIIEC, 0 OMMMCAHUM BUIIIE, TOBTOPIOETHCS 3HOBY.

VY KOKXHOMY ITUKJII CKOpOUEHHS BUTpavdaeThcs 1 Monekyna ATO.

Po3cnabnennst M's3a BiAOyBaeThCsl MICHS TPUIMHEHHS HAJIXOIKCHHS
TPUBAJIOTO HEPBOBOrO IMIYJIbCy. IIpH IIbOMY NPOHUKHICTH CTIHKM LIMCTEPH
CapKOIJIa3MaTUYHOT MeEpeXi 3MEHINYEThCA, 1 10HM KaJbIlil0 TMiJa €0
KaJIbL[1IEBOIO HAcOCa, BUKOPUCTOBYIOUM eHeprito AT®, iayTh B LHMCTEpHHU.
binku 3H0BY HaOyBarOTh KOH(POPMALIiIO, sIKa XapaKTEpHA JUIsl CTAHY CIOKOIO.
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NYYOK MbillEYHbIX BONOKOH
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B. Mexannam cOKpauleHMa MbILLEYHbIX BONOKOH

Pucynok 2 — Byoosa i mexanizm cKopoyeHHs: CKeJlemHUxX mM's3i6
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TakuMm 4yuHOM, 1 TPOIEC M'SI30BOTO CKOPOYEHHS 1 TPOIEC M'S30BOTO
po3ciiabiieHHsl — 1€ aKTUBHI MPOLIECH, 110 WAYTh 3 BUTpAaTaMu €HEPrii y BUTIIAIL
Mousiekys1 AT,

VY rnaakux M's3aX 10HU KaJbIlil0 TaKOXX TPAlOTh POJIb B CKOPOUYEHHI, alie
HAJXOMATh B M'SI3 HE 3 IMCTEPH, a 3 TO3aKIITHHHOI pedoBuHU. lleii mporec
MOBUIBHUH 1 TOMY TIOBUTBHO TIPAIIOIOTH TNaAKi M's3u. Ha pucynky 1 mokazaHuii
MEXaH13M CKOPOYCHHS M'sI31B.

Maca M's31B y 1opociioi JroauHM ckiianae 0au3bko 40 % Big Macu Tina. Y
CIIOPTCMEHIB, K1 HAPOIIYIOTh MYCKYJIaTypy, M'si30Ba Maca Moxe aocsiartu 60 %
1 Oumple Big Macu Tima. M'si3u y Jopocioi JIIOJAWHU B CTaHl CIIOKOIO
crokuBaroTh 0113bK0 10 % B BCHOTO KUCHIO, IO HAAXOAUTH B oprani3m. [Ipu
IHTEHCUBHIN pOOOTI CIOKMBAHHS KHCHIO M'si3aMU Moke 3poctu 10 90 % Bix
BCHOTO CMIOKUBAHOTO KUCHIO.

KoHTpoJIbHI IMTAHHS 10 TEMU

1. 3aranbHa XapakTepucTuka M'si31B. by10Ba M'30BUX KIIITHH.
2. CxopoTiuBi eneMeHTH (Miohi0Opuin).

3. MexaHi3M M'sI30BOTO CKOPOYEHHS 1 pO3CabIeHHS.

Tema 10. EHEPTETUYHE 3ABE3ITEYEHHSA
M's130BOI'O CKOPOYEHHAA

CkopodeHHsI 1 po3cia0JIeHHs] M'S3U MOTpeOye eHeprii, ika yTBOPIOETHCS
npu riapomisi moaekyn ATO.

AT® + H,0 — ALl® + H,PO, + aveprua

Opnak 3amacu AT® B M's31 He3HauHl, iX JOCHUTH I POOOTH M'S31B
IPOTSATOM JABOX CEKyHI. ToMy st 3a0e3rnedeHHs OUIbIl TPUBAJIOi M'S30BO1
TISJIBHOCTI B M'si3aX Mae€ BigOyBaTucs mornoBHEHHs 3anaciB AT®. YTBopeHHs
AT® B wM'szax Oe3mocepenHbO T Yac (i3UYHOI POOOTH HA3UBAETHCS
pecunre3om ATD.

Takum ynHOM, B M'si3aX Wae ABa mapaineibHi npouecu — rigponiz ATO 1
pecunte3 ATO.

Pecuntes AT® Ha BiaMIHY BiA TiAPOJI3y MOXE MPOTIKATH PI3HUMU
MUISXaMH, a BChOTO, B 3aJICKHOCTI BIJ JDKepella €Heprii, iX BUIUISIOTH TPH:
aepoOHul (OCHOBHUIA), KpeaTuH(MOoChaTHUHN 1 TAKTaTHUH.

JInst  KITBKICHOI XapakTEPUCTHKW PI3HUX TNUIAXiB  pecuHTesy AT
3a3BUYail BUKOPUCTOBYIOTH KUJIbKa KPUTEPIiB:

1) makcuMajbHa TIOTY)KHICTH a00 MaKCHMMaJbHa IIBHIAKICTH — II€
HanObIIa KiTbKICTh AT®, ke MOke YTBOPUTHUCS B OAMHUITIO Yacy 3a PaxXyHOK
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JaHOTO IIISXY pecuHTe3y. BUMIpIOETHCS MakCUMallbHA MOTYKHICTh B KaJIOPIsSIX
a00 JKOYJSIX, BHUXOASYM 3 TOro, MmO OJAuH MMoidb AT® Bimmosimae
¢izionoriunuM ymoBam mpubau3Ho 12 kan a6o 50 [Ix. Tomy meit kpurepiit Mmae
PO3MIpHICTh Kajl / XB-KT M's130BOi TKaHUHM a00 J[ / XB-KT M'SI30BOi TKAaHHHH.

2) 4Yac pO3ropTaHHS — Ii¢ MiHIMaJIbHUN Yac, HEOOXITHUH [JIsI BHXOIY
pecuntesy AT® Ha cBOIO HaWOUIBINY MBUIAKICTH, TOOTO IS JOCSITHEHHS
MaKCHUMAaJIbHOI MOTY>XHOCTI. Llelt kpuTepiit BUMIPIOETHCS B OUHUIIAX Yacy.

3) yac 30epekeHHs a00 MIATPUMKHA MAaKCHUMAaJbHOI MOTYKHOCTI — II€
HaWOIBIIMKA Yac (YHKIIIOHYBAHHS JaHOro MNUIAXy pecuHTesy ATD 3
MaKCHMaJIbHOIO MOTYXHICTIO.

4) mertabojiYHa €MHICTH — II¢ 3arajibHa KuTbKicTh AT®D, ska Moxke
YTBOPUTHCS T Yac M'30BO1 poOOTH 3a pPaxyHOK JAHOTO ILUISIXY PECHHTE3Y
ATO.

3aJIe’)KHO BiJl CIIO’KMBAHHS KHCHIO LIUISIXM PECUHTE3Y AUIATHCSA HAa aepoOH1
Ta aHAEPOOHI.

AepoOunii nuiax pecuHTesy AT® iHakie Ha3UBAETHCS TKAHHUHHUM
AUXAHHAM — 1 1eé OCHOBHUHM cmoci0 yrtBopeHHs AT®, mo mnpoTikae B
MITOXOH/IPISIX M'SI30BUX KJIITHH. B X011 TKAHMHHOTO JUXaHHS, BiJl PEYOBUHU 110
OKHUCJIIOETHCS, BIJIHIMAIOTHCSA JIBa aTOMa BOJHIO 1 MO JUXAJIbHOMY JIAHIIOTY
MEePEAAIOTHCA HA MOJIEKYJIIPHUN KUCEHb. SIKHI1 JOCTABISETHCS B M'SI3U KPOB'HO 1
B pe3yJbTaTl YOrO BUHHUKA€E BOJA. 3a PaXyHOK €Heprii, I0 BUIAUISETHCSA MPHU
YTBOPEHHI BOJHU, BiOyBaeThcsi cuHTe3 Mojekyn AT® 3 AJI® 1 dochopHoi
KHCIIOTH. 3a3BUYail HAa KOXHY MOJIEKYJTy BOJH, IO YTBOPHUIACS, TOBOJIUTHCS
CUHTE3 TPbOX MOJIEKYT ATO.

HailiyacTiine BOJI€Hb BIIHIMAETHCS BIJ MPOMDKHUX HPOAYKTIB HHKJLY
TpukapoorHoBux kuciaor (LTK). HTK — e 3aBepmanbHuii eTamn karadbomi3my,
B XOJI1 SIKOTO BiJOYBA€ThCSI OKUCHEHHSI alleTUIIKO(DEepMeHTa A JI0 BYTJIEKUCIIOTO
razy 1 Boau. B Xoxi 1poro mporecy Bif TEepepaxoBaHUX BHIIE KHUCIOT
BIJTHIMAETHCSI YOTUPHU TApU aTOMIB BOJHIO 1 TOMY YTBOPIOETHCS 12 MOIIEKyJ
AT® npu okHUCIIEHH] O/IHIET MOJIEKYJIH anleTUIIKopepMenTa A.

VY cBoro vepry anetrikohepMeHT A MOXKE YTBOPIOBATHCS 3 BYIJICBOJIB,
KUPIB aMIHOKUCIIOT, TOOTO uepe3 1ie 3'eqnanns B L[TK 3amyuatoTsest ByrimeBoy,
KUPH 1 aMIHOKHCIIOTH.

[IBuakicte aepoObHOro 0omMiny AT® KOHTPOTIOETHCS BMICTOM B M'S30BUX
kinituHax AJlD, skuil € akTUBaTOpoM (DEPMEHTIB TKAaHWHHOTO auxaHHs. [Ipu
M's30Bill  po0OoTi BigOyBaeTrbcst HakomuueHHs AJlD. Hagmmox AJlD
MPUCKOPIOE TKAHWHHE JHWXaHHS, 1 BOHO MOXE JIOCATTH MaKCHUMAaIbHOI
IHTEHCUBHOCTI.

[Hmmm aktuBaropoM pecuntesy AT® e Byriekucnuil ras. Hammumok
IbOTO Ta3y B KPOBI aKTUBYE IUXAJIBHHA IICHTP TOJIOBHOTO MO3KY, IO B
MIJCYMKY TPHU3BOAUTH JO MiJBHUINECHHS MIBHAKOCTI KPOBOOOITY 1 MOMIMIICHHS
MOCTa4YaHHSI M'SI31B KUCHEM.

MakcuManbHa MOTYKHICTHh aepoOHOr0o HUIAXY CTaHOBUTH 350 — 450
Kas / XB-Kr. Y MOPIBHSAHHI 3 aHaepoOHUMHU nutsxamu pecuHTe3y AT® TkaHuHHE
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IUXaHHA Ma€ OUIbII HHU3bKUMHU ITOKa3HUKAMHU, II[0 OOMEXEHO IIBUIKICTIO
JOCTaBKU KUCHIO B M'si3H. ToMy 3a paxyHOK aepoOHOro nuisixy pecuresy ATO
MOKYTbh 3/11MCHIOBAaTHCS TUTBKU (D13MUHI HABAHTAXKEHHS TOMIPHOI MOTYXHOCTI.

Yac po3ropraHHsi CTaHOBUTH 3 — 4 XBUJIMHU, alie Y J100pe TPEeHOBaHUX

CIIOPTCMEHIB Moke cTaHOBUTH 1 xB. Lle moB'sa3aHo 3 THM, 1110 HA TOCTaBKY
KHCHIO B MITOXOHJIpIi MOTPIOHO mepedy10Ba MPAKTUIHO BCIX CUCTEM OpTaHi3MY.

Yac pobdor 3 MAKCHMMAJIBHOI MOTYKHICTIO CTAaHOBUTH JECATKU

XBWIMH. Lle 1ae MOXIMBICTh BUKOPUCTOBYBATH JIAHUW NUISX MPU TPUBAIIH
po06oTI M'sI31B.

Y mnopiBHsAHHI 3 iHmMMH TpouecamMu pecunte’sy AT®, mo iayts B
M'SI30BUX KJTITHHAX, Aa¢POOHUH HIJIsIX MA€ Psijl epeBar:

— EKOHOMIYHICTh: 3 OJHIE] MOJIEKYyIH TJIIKOTeHY YyTBOPIOEThCS 39
Mosiekys1 AT®, mpu anaepoOHOMY TITIKOMI31 TITBKHA 3 MOJICKYJIH;

— YHIBEPCAIbHICTh: B SIKOCTI MOYAaTKOBHX CYOCTpaTiB TyT BHCTYIAIOTh
PI3HOMAaHITHI ~PEUOBMHU: BYIJICBOJIM, OJKUPHI KHCIOTH, KETOHOBI Tija,
aMIHOKHCJIOTH;

— JIyX€ BeJIMKa TPHUBAIICTh POOOTU: y CIOKOI MIBHJKICTH aepOOHOIO
pecuntesy AT® moxke OyTH HEBETUKOIO, aje MpH (PI3MUYHUX HABAHTAXKEHHSIX
BOHA MO’KE€ CTaTH MAaKCHUMAaJIbHOIO.

OnHak € 1 HeTO0JiKH.

— 000B'SI3KOBE CIIOKUBAHHS KHCHIO, III0 0OMEKEHO IIBHAKICTIO JIOCTaBKH
KHCHIO B M'S3W 1 IIBUIKICTIO TPOHWKHEHHS KHCHIO dYepe3 MeMOpaHy
MITOXOH/JIP1H;

— BEJIMKWW 4ac PO3rOPTaHHS;

— HEBEJIHKA 32 MAKCUMAJIBHOIO BEJIMUMNHOIO MOTY>KHICTb.

Tomy M's30Ba IISUIBHICTB, IO BJACTUBA OUIBIIIOCTI BHJIB CIIOPTYy, HE
MOke OyTH MOBHICTIO OTPMMaHa UM LUIsIXOM pecuHTe3y ATO.

Y  CcHOpTUBHIM TpakTUIl IO  OIIHKA  aepoOHOr0  PECHUHTE3Y
BUKOPUCTOBYIOTHCSI HACTYITHI TTOKA3HUKU: MAKCMMAJIbHE CIOKUBAHHS KMCHIO
(MCK), mnopir aepodonoro oominy (IIAO), mopir anaepoOHOro o00MiHY
(ITAHO) 1 kucHeBMii PUXiA.

MCK — ue makcuMmaabHO MOXJIMBA IIBUAKICTh CIHOXXUBAHHS KHCHIO
opraHizaMoM mpu BUKOHaHHS (i3u4HOi pobotu. Yum Bume MCK, Tum Buiie
MIBUAKICTh TKAHUHHOTO JuXaHHSA. YuM OUTBII TpeHOBaHA JIFOJIMHA, TUM BHIIE
MCK. MCK po3paxoByioTh 3a3BH4Yail Ha 1 Kr Macu Tuta. Y JrojeH, siki He
3aiimatotbes cioprom, MCK 50 M / XB-KT, a y TPEHOBaHUX JIIOJIEH BiH JOCsTae
90 mu1 / XB-KT.

Y cnoptuBHiit mpaktuii MCK  TakoX BUKOPUCTOBYEThCS ISt
XapaKTEPUCTUKU BITHOCHOT MOTY>KHOCTI aepoOHOT poOOTH, sSIKa BUPAKAETHC Y
Bimcotkax Big MCK. Hampukman, BigHOCHa TMOTYXHICTH pOOOTH, IO
BUKOHYETBCS 31 CIOKMBAHHIM KHUCHIO 3 11/ XB crmopTcmeHoMm, mo mae MCK
6 11/ xB, cranoButuMe 50 % Bixg piass MCK.
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ITAO — ue Haii0UIbIIa BIIHOCHA MOTY)KHICTh POOOTH, sIKa BHUMIPIOETHCS
M0 CIOKMBAaHHIO KHCHIO Y BijcoTkax mo BigHomenHro 1m0 MCK. Bemwuki
BenmmurHU [TAO roBOpATE PO Kpauuili po3BUTKY a€pOOHOTO PECUHTE3Y.

ITAHO - 1ne wMiHIMaldbHa BIIHOCHA TOTYXKHICTh poOoTu. Takox
BUMIPIOETHCS TIO CIOKUBAHHIO KUCHIO Y BIJICOTKax 1o BigHomeHHio 10 MCK.
Bucoxuit [IAHO roBoputh npo Te, 1m0 aepoOHUN pPECHUHTE3 BUILE B OJUHUIIIO
4acy, TOMY TJIIKOJI13 BKJIIOYAETHCS TPU Ha0araTo OUIBIIMX HABAHTAKEHHSX.

KucneBuii npuxia — 1e KUIbKiCTh KUCHIO (TTOHAJ JOpPOOOYOro piBHSA), IO
OyJ0 BUKOpUCTaHE IIiJi YaC BHUKOHAHHSA JIAaHHOTO HaBaHTAXEHHS IS
3abe3neueHHss aepoOHoro pecuntesy AT®. KucHeBuii mpuxig XapakTepusye
BHECOK TKAaHMHHOTO ITWXaHHS B €Hepro3ade3nedeHHl BCi€i pobotu, mo Oymna
BUKOHaHa. KucHeBWMI MpuUXiA YacTO BUKOPHCTOBYIOTH [IJISi OIIIHKA BCI€l
aepoOHOi poOOTH, 1110 OysIa BUKOHAHA.

[Tig BIIMBOM CHUCTEMAaTUYHHX TPEHYBaHb B M'S30BUX KIITHHAX 3POCTAE
KUIBKICTh MITOXOHJIPIM, BJIOCKOHATIOETHCS KHCHEBO-TPAHCIIOPTHA (DYHKIIISA
OpraHi3my, 3pocTa€ KUIbKICTh MIOTJIOOIHY B M's13aX 1 TeéMOTJIO01HY B KPOBI.

AHaepoOHi muisixu pecuHtedy AT® — e nogaTkoBl Huisixu. Takux
NUIAX1B J1Ba KpeaTuH(pochaTHUII HUIAX i JIAKTATHHIA.

Kpeatundocharamii muisix mnos's3aH 3 peyoBHHOIO KpeatuHdocdar.
Kpeatundocdar cknagaerbcsi 3 pEUOBMHU KpEaTHHY, sIKa 3B'A3Y€TbCS 3
docdarHoro rpymnor Makpoepriunum 3B's3koMm. Kpearundochar B m'a30Bux
KJIITUHAX MICTUTHCS B CIIOKOi 15 — 20 MMOJIb / KT.

Kpeatundocdar Bonomie BeIMKMM 3amacoM €HEprii 1  BHUCOKOIO
criopigHeHicTio 3 AJ[®D. ToMy BiH JIETKO BCTYIA€ Y B3a€EMOJIIIO 3 MOJIEKYJaMHU
AJ1®, 110 3'IBISIIOTHCSA B M'SI30BUX KIIITUHAX MpHU P13UYHIA poOOTI B pe3ynbTari
peakiii rigponizy AT®. B xoni miel peaxiii 3anumiok GpocpopHoi KUCIOTH 3
3amacoM EHeprii MepeHOCHThCcs 3 KpearuHdocdaTy Ha Moiekyny AD 3
yTBOPEHHSM KpeaTuHy 1 ATO.

Kpeatundochar + AI® — kpeatun + ATD.

[{s peakuist kaTamizyeTbcsi GepMEHTOM KpeaTHHKiHa3010. J[aHWil misx
pecunte3y AT® iHOA1 HA3UBAIOTh KPEaTUKIHA3HUM.

KpearunkinazHna peakiiis 000poTHa, ane 3MimieHa B 0ik yrBopeHHs: ATO.
Tomy BOHa movwWHA€E 3AIMCHIOBATHUCS, K TUTBKM B M'S3aX 3'SBISIOTHCS TEPII
monekynu AD.

Kpeatundochar — pedoBuHa He Mil[HA. YTBOPEHHS 3 HBHOTO KpPEaTHHY
BiI0yBaeThcsl 0e3 ydacTi pepmeHTiB. Toll KpeaTuH, 110 HE BUKOPUCTOBYETHCS
OpraHi3MOM — BHUBOJUTHCS 3 Opra”izmy 3 cedero. CuHTe3 Kpeatundocdary
BIIOYBa€eThCs MiAg 4ac BIANOYMHKY 3 Hammuiuky AT®. Ilpu m's30Biil poOOTI
MOMIPHOT ~ TMOTY)XHOCTI  3amacu  kpeatuHdocdaTy  MOXYTb  YaCTKOBO
BimHoBMIoBatHcs. 3amacu AT® 1 kpeatnndocdary B m'si3aX Ha3UBAIOTh TAKOXK
¢ocharenamu.
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MaxkcumanbHa TOTYKHICTh HBOTO HUIAXY cTaHOBUTH 900 — 1100 kain / xB-
KT, 110 B TP pa3u BUIIE BIAMOBITHOTO MOKA3HUKA a€pOOHOT0 MUIIXY.

Yac posropranHs Bchoro 1 — 2 cek. Yac poOOTHM 3 MakCHMalIbHOIO
[IBUIKICTIO BChOTO Jiumie & — 10 cek.

["onoBHOIO nepeBaroo kpeatuHpocPaTHOro NUIAXy yrBopeHHs AT e:

— MaJjui 4ac po3ropTaHHs;

— BUCOKA MOTY>KHICTb.

[{s peakiiisi € TOJOBHUM JIKEPEJIOM EHEprii AJisi BIpaB MaKCUMAIbHOI
MOTYXHOCTI: OIr Ha KOPOTKI AMCTaHIlli, CTPUOKU METaHHs, MiaioM mTaHru. Lls
peaxilisi MOXe HEOJHOPa30BO BKIIOUYATHCS i Yac BUKOHAHHA (PpI3MYHUX BIPAB,
110 POOUTH MOKJIUBUM IIBHUJIKE MIABUIIICHHS MOTYKHOCTI BUKOHYBaHO1 poOOTH.

bioxiMiuHa oOIliHKa CcTaHy [ObhOro MUIAXy pecuHtesy ATD 3a3Buuaii
MPOBOAUTHCA  JBOMa TMOKA3HUKAMU: KPeaTUHOBUM  Koe(iumieHTOM 1
AJIAKTATHUM OOPIroMm.

KpeatunoBuii koediuieHT — 11¢ BHIUICHHS KpeaTuHy 3a n00y. llei
MOKA3HHUK XapaKTepu3ye 3aracu kpearundocdary B opratizmi.

AJIaKTATHUI KUCHeBHIiI 00pPr — 1€ MiJBUIICHHS CIOKUBAHHS KHUCHIO B
HaWOmK4l 4 — 5 XB, MicJsi BUKOHAHHS KOPOTKOYACHOI BIPABU MaKCUMAJIbHOI
noTyxHocTi. [leff HamIumoK KHUCHIO TMOTpIOeH g 3a0e3MeueHHs] BUCOKO1
IIBUJIKOCTI TKAHUHHOTO JIMXaHHS BiJpa3y MIicis 3aKIHYEHHS HaBaHTAXEHHS JJIs
CTBOPEHHS B M'SI30BUX KJITHHAX MIABUINEHOI KoHIEeHTpauii ATD. VY
BHCOKOKBaJI()IKOBAaHMX CIHOPTCMEHIB 3HAYEHHS aJlAKTaTHOro OOpry micis
BUKOHAHHS HABAaHTA)XKCHh MAaKCUMAJIBHOT TTOTYXKHOCTI cTaHOBHUTH 8 — 10 1.

Laikomitnynui  musix  pecunresy AT®, Tak camo $AK KpeaTuH
docdharauii, € anaepoOHUM nUIAXOM. JlKeperoM eHeprii, HEeOOXimHOi st
pecuntesy AT®, B naHoMy BUIAJIKy € M'si30BUil rimikoreH. I[Ipu anaepoGHOMY
po3maji TIIKOTEeHY BiJl HOTO MOJEKYJIU Mia Ji€r0 ¢epMeHTy Qocdopinazu mo
4yep3l BIAMICTUTIOIOTHCS  KIHIIEB1 3aJMINKK TIOKO3W B (opMmi TIIHOK030-1-
docdary. Mam Monekymu T1iIOK030-1-pocary michas psamy mOCHITOBHUX
peakIiiii TepeTBOPIOIOTHCS B MOJOYHY KHUCIOTy. Llei mporiec Ha3MBa€eThCs
rjaikoni3. B pe3ynbpTaTi MIIKOMI3y YTBOPIOIOTHCA MPOMDKHI MPOJYKTH, IO
MICTATH (ocdaTHI TPyIH, AK1 3'€THAH] MAKpOEPTIYHUMU 3B'sa3kaMH. Lleit 3B'130k
nerko nepeHocuthbess Ha AJI® 3 yrBopenHsM AT®. V crokoi peakiii Tiikosizy
IPOTIKAIOTh MOBUIBHO, ajie IPU M'130B1i poOOTI HOTO MIBUAKICTH MOXE 3PDOCTH B
2 000 pa3ziB, mpu4OMy BKE B IEPECTAPTOBOMY CTaHi.

MakcumanbHa noTy:kHicTb — 750 — 850 kayn / XB-KT, 110 B JiBa pa3u
BUIIE, HDK NMPU TKAHUHHOMY JIMXaHHI. Taka BUCOKA MOTYKHICTh MOSICHIOETHCS
BMICTOM B KJITHHAX BEJMKOIO 3amacy TIJIIKOTEHY 1 HasBHICTIO MEXaHI3MY
aKTHBI3aIlli KIIFOYOBUX (hEPMECHTIB.

Yac posropranns 20 — 30 cexynn. Yac pod6oTH 3 MaKCHMAJILHOIO
NOTY KHICTIO 2 — 3 XBUJIMHU.

FaikoaiTnunuii cnocid yrBopenHss AT® mae psig mepeBar rmnepen
aepOOHUM HUIIXOM:

— BIH LIBU/IIIE BUXOJUTH HA MAaKCUMAJIbHY MOTY>KHICTb;
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— Mae OUIbII BUCOKY BETMYMHY MAKCUMAJIbHOT MOTY>KHOCTI;

— HE BUMArae y4acTi MITOXOHJPIH 1 KHCHIO.

OnHaK y bOTO HUIAXY € 1 CBOI HEJOJIKH:

— IPOIEC MAJIOEKOHOMIYHE;

— HAKONMUYEHHA MOJIOYHOI KHUCIOTH B M'A3aX ICTOTHO TOPYIIye iX
HOpMasTbHE (DYHKIIIOHYBAHHSI 1 CIPHUS€ CTOMJICHHIO M'SI31B.

JIs OIIHKM TUIKOJI3Y BUKOPHUCTOBYIOTH JBI O10XIMIUHI METOIUKH —
BUMIDIOBAHHA KOHYEHMpayii 1aKkmamy 6 Kpo8i, 8UMIpD 800HE8020 NOKA3HUKA
KpPOBI | BUBHAYEHHS JIYIHCHO20 pe3epsy KPOSL.

Busnagarore Takox 1 BMICT naktary B ceui. lle mae indopmariro mpo
CyMapHH#l BHECOK TJIKONI3y B 3a0e3lE4YeHHs EHepri€lo BIOpaB, IO
BUKOHYBAJIKCH MiJ] 4aC TPEHYBaHHS.

[Ile omHMM BaXIMBUM NOKA3HUKOM € — JIAKTATHUN KUCHEBUH OOpr.
JlakTaTHHMii KHCHeBHii OOpPr — 1I¢ IIJIBUIICHE CIOXXUBAHHS KHCHIO B
HanOamxkdl 1 — 1,5 rogunu micis 3akiHYeHHS M'si30Boi podoTu. Llei Hapumok
KUCHIO HEOOXIAHHWM NJii YCYHEHHS MOJIOYHOI KHUCIIOTH, IO YTBOPHJIACS IPHU
BUKOHAHHI M's130BOi po00TH. Y J100pe TPEHOBAaHUX CIIOPTCMEHIB KUCHEBUHN OOpr
ctaHoBUTh 20 — 22 11. 3a BENIUYMHOIO JJAKTAHOTO OOPTY CYASITh PO MOKIUBOCTI
JTAHOTO CIIOPTCMEHA MPU HaBAaHTAKEHHIX CyOMaKCUMAaIbHOT TTOTY>KHOCTI.

[Tpu Oyap-sKiil M's130B1i poOOTI (PYHKIIIOHYIOTh BCl TPH LIJISXU PECHHTE3Y
AT®, ane BKIIOYAIOTHCSI BOHU TOCIIIIOBHO. Y MEPII CEKYHIU pOOOTH PECUHTE3
AT iine 3a paxyHOK KpeaTuH(pochaTHOI peakiiii, HOTIM BKIFOYAE€THCS TIIIKOJII3
1, HapewTi, y Mipy HOPOJOBXKEHHS POOOTH Ha 3MIHY TJIKOJI3Y HPUXOIUTh
TKAaHWHHE TUXAHH.

KOHKpeTHHIT BHECOK KOXXHOTO 3 MeXaHi3MiB yTBopeHHs AT® B
eHepreTuyHe 3a0e3MeUeHHs] M'SI30BUX PYXIB 3aJICKUTh BiJl 1HTEHCHUBHOCTI 1
TPUBAJIOCTI (PI3UYHUX HABAHTAKCHbD.

[Ipn kopoTKOUACHIM, ane Jayke IHTEHCHBHINH poOOTiI (Hampukiazg Oiry
Ha 100 m) romoBuuM mxkepenoM AT® e kpeatnHkiHa3Ha peakiis. [Ipu Giibin
TpUBAJiN IHTEHCUBHINH poOOTH (HANpUKIaJ Ha CEepeaHl UCTaHIlli) BeIMKa
gyactuHa AT® yTBOprO€TBhCS 3a paxyHOK Tuikomi3y. IIpy BUKOHaHHI BIIpaB
BEJIMKOI TPUBAJIOCTI, ajie MOMIPHOI TMOTY>KHOCTI, €HEPro3ade3neueHHs M'si31B
3MIIACHIOETHCSI B OCHOBHOMY 32 PaxXyHOK aepOOHOTO OKHCIICHHS.

B nanuit yac npuiiHATI pi3HI Kiacudikauii MOTy>KHOCTI M'130BOi POOOTH.
VY cnoprtuBHii OloxXimii HailyacTilllie BHKOPUCTOBYEThbCS Kiacu@ikallis, ska
0a3yeTbcsi Ha TOMY, IO MOTY)KHICTh OOYMOBJICHA CIIBBIJHOIICHHSIM MIX
TphOMa OCHOBHHUMH Tnuisixamu pecuHTtesy AT®. BiamosimHo mo 1mi€i
kinacudikaiii BUAIISIOTh YOTUPHU 30HHU BiTHOCHOI MOTYXXHOCTI M'sI30BOT pOoOOTH:
MaKCUMaJIbHO1, CyOMaKCUMaJIbHO1, BEJIMKOI 1 TOMIPHOI.

MaxkcumanbHa NOTYKHICTh MOXE PO3BUBATHUCS MPU POOOTI TPUBATICTIO
15 — 20 cek. OcnoBue mxepeno AT® mpwu 1t podoTi — kpeatundocdar. Tiabku
B caMOMY KIHIII KpeaTHHKIHA3Ha PEeaKIlisl 3aMIHIOEThCS Tiikomi3oM. [Ipukiiamom
(b13UYHUX BIIpaB, 10 BUKOHYIOTHCS B 30HI MAKCUMAJIBHOI MOTY>KHOCTI, € OIr Ha
KOPOTKI JUCTaHIl{, CTPMOKH B JIOBXKUHY 1 BUCOTY, J€sKl TMHACTUYHI BIIPaBU,
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OiAHOM INTAaHTH 1 AesKl 1HII. MakCUMallbHy MOTYXXHICTh NMPU IMX BIpaBax
MO3HAYAIOTh K MAKCUMAaJIbHY aHaepOOHY MOTYXKHICTb.

Po6oTa B 30H1 cyOMakcMMAaJIbLHOI a¢POOHOI MOTYKHOCTi Mae TPUBATICTD
1o 5 xBunuH. Bexyuuit mexanizm pecunresy AT® — riikoni3. Crodarky, OKU
peakiIiii TiKoJi3y He JOCATHYJIM MaKCUMaJbHOI IMIBHUAKOCTI, YTBOpeHHS AT®
iije 3a paxyHOK kpeatuH(ocdaTy, a B KiHIIl B MPOLIEC BKIIOYAETHCS TKAHUHHE
nuxanHs. PoOoTa B I1ilf 30HI XapaKTepU3YEThCS BUCOKMM KHCHEBHM OOpPromM
20 — 22 n. IlpuknagoM (i3MYHUX HABAaHTKEHB B 111l 30H1 MOTYXHOCTI € OIT Ha
cepeqHl JUCTaHIIli, TUTaBaHHS Ha CEpeaHl AUCTaHIlli, BEJIOCHIEAHI TOHKH Ha
TPEKy, CHPHUHTEPCHKI KOB3aHAPCHKI JUCTaHINl Ta iH. Taki HaBaHTAKCHHS
Ha3UBAIOTh JIAKTATHI.

Po6oTa B 30H1 BeIMKOI MOTYKHOCTI Ma€e rpaHUYHY TpUBaIicTh 10 30 XB.
JUiss pobotu B Wi 30HI XapaKTEpHUW OJHAKOBUWA BHECOK TIJIKOMI3Y 1
TKaHUHHOTO AuxaHHA. KpeatnHpocdaTHuil nuiax 0epe yyacTb TUIbKH B CAMOMY
nmovatky po6otu. Ilpmkmamom BmpaB B mii 30HI € O6ir Ha 5 000 M, Oir Ha
KOB3aHaX Ha JOBT1 JAMCTaHI, JIMKHI TOHKH, TJIaBaHHS HA CEpPEeHI TUCTAHINI 1
iH. TyT po3pi3HAIOTh, HaBaHTaKeHHS a00 aepoOHO-aHaepoOHI, ab0 aHaepoOHO-
aepoOHi.

PoGota B momipHiii 30Hi TpuBamicTio nmoHan 30 XBUJIWH BiJOYBa€TbCS
nepeBakHo aepoOHUM nuisixoM. Crogu  BIAHOCATH MapaoOHCHKUK  Oir,
JIETKOATJIETUYHUN KPOC, MIOCEHHI BEJIOTOHKH, CIIOPTUBHA X0/1b0a, JIM)KHI TOHKU
Ha JIOBT1 AUCTAHII, TYPIOXO/IH 1 1H.

B anukniyHux 1 cuTyaliiHuX BUJax copTy (€AMHOOOPCTBA, FIMHACTUYHI
BIIPABU, CIOPTHUBHI IFPH) MOTYKHICTh BUKOHYBAaHOi pOOOTHM Oararopa3oBo
3MiHIO€eThed. Hampukian, y @yrOomicTiB Oir 3 MOMIPHOI MIBHIAKICTIO (30HA
BEJIMKOI TMOTY)XKHOCTI) YEpryerbca 3 OIrOM Ha KOpPOTKI AUCTAHIl 3
CIPUHTEPCHKOIO IMBHUAKICTIO (30Ha MaKCHUMalbHOI a00 CcyOMakCcHMalbHOT
MOTYXHOCT1). Y TOH ke 4dac y ¢yTOOmiCTIB OyBarOTh Takl BIAPI3KH T'PH, KOJIH
MOTYXHICTh POOOTH 3HUKYETHCA IO TIOMIPHOT.

[Ipn miArOTOBINI CHOPTCMEHIB HEOOXIJHO 3aCTOCOBYBATH TPEHYBAIbHI
HAaBaHTAXXEHHS, pO3BHBarOul NUIIX pecuHtesy ATD, mo € npoBigHUM B
eHepro3ade3nedyeHHi poOOTH B 30H1 BITHOCHOI MOTYKHOCTI, SIKa € XapaKTEPHOIO
IUTS. JAHOTO BHJTY CIIOPTY.

KoHTpOJIbHI NMTAHHS 10 TEMU

1. KinmpkicH1 kpuTepii nuisxiB pecuntesy ATO.

2. AepoOnuii nutsix pecuntezy ATO.

3. AHaepoOHi nutsixu pecuntesy ATO.

4. ChiBBiIHOIIEHHS MK pi3HUMH nuisixamu pecuHtesy AT mnpu
M's130B1i poOOTi. 30HU BIAHOCHOI MOTYKHOCTI M'30BOi POOOTH.
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Tema 11. BIOXIMIYHI 3PYIIIEHHSA ITPU M'SI30BOI POBOTI

bynp-aka ¢izmuHa pobOoTa CyNpPOBOIKYETHCS 3MIHAMH IIBHAKOCTI
MeTa0OIIYHUX TMPOIECIB B OpraHi3mi, MOsIBOI OI0XIMIYHHUX 3pYyIICHb B
MPaIIOI0YUX M's3aX, Y BHYTPIIITHIX OpraHax 1 B KpPOBI.

B ocHoOBI Bcix 010XIMIYHHMX 3MiH, III0 BHHHUKAIOTh MPU POOOTI, JEKHUTH
3MiHa CIIPSIMOBAHOCTI MeTabomi3my. [Ipu BukoHaHHI (PI3MYHOTO HABAaHTAKCHHS
B Oprai3Mi MiABUINYETbCS MIBUAKICTh KaTaOOJMIYHHUX TMPOIECIB, MIO
CYIIPOBOJIKYIOTBCS BHIAUIECHHSIM eHeprii 1 cunte3oM AT®, mpu ogHOuacHOMY
3HIDKEHHSIM IIBUKOCTI aHA0O013My, SIKE€ CIIOKUBAE 3HAUHYy KUTbKiCTh AT® mms
3a0e3neyeHHs] pI3HUX CUHTE31B. Taka 3MiHAa CHOPSAMOBAHOCTI MeTabomi3My
MPU3BOJUTH JO TMOJINIIEHHS €HEepro3ade3NeueHHs MNpPaLlolYuX M'S31B, 110
I1BUILEHHSA MOTY>KHOCTI 1 TPUBAJIOCTI POOOTH.

HeoGOxigna mnepeOymoBa Meraboi3My Il Yac M'SI30BOi HisSTIBHOCTI
BiIOYBA€ThCS 1]l BIUIMBOM HEPBOBO-TOPMOHAIBHOI peryindiii. BumiisroTrs
HACTYIIHI MEXaH13MU HEPBOBO-TOPMOHAIBHOI PEryJIsIlii M'I30BO1 T1SUIBHOCTI.

[Ipu ™'si30Biii poOOTI MIABUILYETHCS TOHYC CHUMMATHYHOTO BIJILTY
BEreTaTUBHOT HEPBOBOI CHCTEMH, SKMM BIAMOBITAE 3a POOOTY BHYTPILIHIX
opraHiB 1 M'si3iB. Y JIErKuX TiJ BIUIMBOM CHUMIATHYHUX IMIYJIbCIB
MiJBUIIYETHCS YacTOTa JWXaHHS 1 BIOYBae€Tbcsl po3lIUpeHHs OponxiB. B
pe3yabTari 30UIBIIYETHCS JIET€HEBA BEHTWIALIA, 110 MNPU3BOJAUTH IO
MOJTITNIIIEHHS 3a0€3MeUeHHST OpPTraHi3My KHUCHEM.

[Tig BIIMBOM CHMITATUYHOI HEPBOBOI CHUCTEMH TAaKOX ITiJBUIILYETHCS
4acTOTa CEPIEBUX CKOPOYEHBb, HACTIKOM 4YOTO € 301JIbIIEHHS IIBUIKOCTI
KPOBOTOKY 1 MOJIIMILIEHHS OCTaYaHHs OPraHiB, B MEPUIY Yepry M's31B, KUCHEM 1
KUBUJILHUMHU PEYOBHHAMH.

CuMnarnyHa cHCTeMa MIACWIIOE TOTOBHJAUICHHS, TOKPALyIOYH TUM
CaMUM TEPMOPETYJIALIIIO.

Bona Hamae ynoBuUTbHEHMI BIUTUB Ha POOOTYy HUPOK, KuiieyHuka. [lig
BITUBOM CHMIIATUYHOI HEPBOBOI CHCTEMH BiOYyBae€ThbCS MOOLTI3AIlS KUPY,
TOOTO BUXIJ KUPY 3 KUPOBUX JECMO B KPOB 3 MOJAIBIINM MiJIBUIIIEHHSM HOTO
KOHIIEHTpaIlli B Mmjia3mi KpoBi. Tak sK KUp BOJIOJII€ BEJIIMKUM 3aIacoOM €Heprii,
30UTbLIEHHSI IOTO BMICTY B KPOBI CIIJ PO3IJISIATU SIK COPUSTIMBY 3MiHY, IO
CIIPSIMOBAHO Ha MiABUIIECHHS €HEPro3abe3reueHHs M'a31B.

He meHm BaxiauBy poJib B nepeOynoBl OpraHi3My Mij 4ac M'si30BOi
poOOTH BUKOHYIOTH TOpMOHHU. HaliO1nb1ie 3HaueHHsT B 010XIMIYHY Mepe0y10BY
IIPU LIbOMY BHOCSITh TOPMOHHU HaJHUPKOBHX 3aJI03.

Mo3KkoBuil 1ap HAJHUPHHUKIB BUPOOJSIE JIBA TOPMOHU — aJAPEHAJIH 1
HopaapeHaJiH. O0uIBa TOPMOHY 4YacTO O0'€IHYIOTh 3arajJlbHUM TEPMIHOM —
KaTexoJaMiHu. BuineHHs ropMOHIB MO3KOBOTO IIapy B KPOB BiJI0OyBAaE€ThCS
P PI3HUX EMOIISAX 1 CTpecax, 1 TOMy aJpeHalliH HA3UBAIOTh TOPMOHOM €MOITiH
abo ropmMoHOM cTpecy. biojoriuna posib X TOPMOHIB — CTBOPEHHS
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ONTHUMAJbHUX YMOB JJIi BUKOHAHHS M'S30BOi pOOOTH BENUKOI MOTYXHOCTI 1
TPUBAJIOCTI LIUISIXOM BIUTUBY Ha (h1310J0TT4HI PYHKIIIT 1 METaOOI3M.

[Torpamnsitoun B KpOB, KaTrexojaMiHU AyONIOIOTh [ii CHUMIIATUYHHUX
IMITyJIbCiB. BOHM BHUKIHMKAIOTH MIJBUIIEHHS YAaCTOTU JUXAHHS, PO3LIUPEHHS
Oponxis. [1ig giero anpeHaniny IMiIBUINYEThCS YaCTOTa CEPIIEBUX CKOPOYEHb 1 iX
CHJIa, TAKOX B OpraHi3Mi BiI0YBa€ThCS MEPEPO3IOIia KPOBI B CyITMHHOMY PYCIIi.
[lin BIIWMBOM ajpeHaliHy PO3IIUPIOIOTHCS KPOBOHOCHI CYAMHH OpPraHiB, IO
OepyTh ydacTh B 3a0e3nedeHHI M'S30BOi JISILHOCTI (CKEJeTHI M'sI3U, MO3OK,
MiOKap/i, JIETeHi, MeYiHKa), 1 OJJHOYACHO 3BY)KYIOTbCS CYJIWHHM OPTaHiB, SIKI HE
O6epyTh Oe3mocepenHbOoi ydacTi B 3a0e3nedeHH] (pyHKIIOHYBaHHS M's131B (IIKipa,
HUPKHU, NUTYHKOBO-KUIITKOBHHA TPakT) . B pe3ymbTari Takoro BIUIMBY 3HAYHO
MOJIIIITYETHCS KPOBOIMOCTAUYaHHsI M'A31B 1 BHYTPIIIHIX OpraHiB, L0 MalOTh
B1IHOILICHHS 10 BUKOHAHHS M'S130BO1 pOOOTH.

VY mediHKYU 111 TOPMOHU BUKJIMKAIOTh MPUCKOPEHUN pO3Maj TIIKOTEHY 10
[JIFOKO3M, sIKa TOTIM BUXOJUTH B KpOB. B JKMpOBIN TKaHWUHI KaTeXoJaMiHU
aKTUBI3YIOTh (PEPMEHT Jiila3y, MPUCKOPIOIYM THM CaMUM poO3Maj Xupy. Y
M'si3aX BOHU aKTHUBI3YIOTh PO3IMaJ] TJKOTEHY.

['opMOHM KOPKOBOTO IIapy TaKOX aKTUBHO O€pyTh Y4acTh B aKTHBIi3allli
M's130B0i po6OTH. IX J1ist monsArae B TOMy, 110 BOHM IIPUTHIUYIOTH Jil0 (epMeHTy
IFE€KCOKIHA3M, HDK CHPHUSIOTh HAKOMUYEHHIO TJIIOKO3UW B KpoBi. OCKUIBKU 11l
TOPMOHH HE JIII0Th Ha HEPBOBI KIITUHU — L€ JA€ MOXJIHMBICTh )KUBUTU HEPBOBI
KJIIITUHU, OCKUIBKU TJIIOKO3a JJIi HUX NPaKTUUYHHUM €JUHE JKEpPEeNo EHEeprii.
['opMOHM — IIIOKOKOPTHKOIAM — TaJIbMYIOTh aHA0OJIIYHI MPOIECH 1 B MEPILY
yepry OlocuHTe3 OunkiB. Lle /ae MOMXIMBICTH BUKOPUCTOBYBATH BHBIJIbHEHI
Mosiekyiu AT® nns pobotu M'a3iB. KpiM TOro BOHM CTUMYINIOIOTH CHHTE3
TJIFOKO3H 3 HEBYTJIEBOJHHUX CyOCTpATIB.

[Tpu BukOHaHHI (Pi3UUHOT POOOTH B M'si3aX B1OYBa€ThCsA THOOKI 3MiHH,
3YMOBJICHI TIEPIII 33 BCE IHTEHCHUBHICTIO MpolieciB pecuHTe’y ATO.

Buxopucranns kpeatud ¢ocdarty, SK JpKepena eHeprii, Ipu3BOAUTH 10
3HM)KEHHSI MOTO KOHIIEHTpalii B M'S30BUX KJIITHHAX 1 HAKONMUYEHHS B HUX
KpeaTHHY.

[IpaktnyHo mpu  Oynp-akid  poboTi  ans  orpuMmaHHa  ATO
BUKOPUCTOBYETHCS M'I30BHM TiiikoreH. ToMy HOro KOHUEHTpallisi B M'si3ax
3HIXKYETBCS HE3AJIEKHO Bl Xapakrepy poOoTH. Ilpyu BUKOHAHHI 1HTEHCHUBHUX
HaBaHTAXEHb B M'A3aX CIOCTEPIraeThCs MIBUIKE 3MEHIIEHHS 3alaciB IIIKOTEHY
1 OogHOYacHE YTBOpPEHHS 1 HAKOMWYEHHS MOJOYHOI KHUCIOTH. 3a pPaxyHOK
HAaKOMMWYEHHSI MOJIOYHOI KHCJIOTH TiJBUIYEThCS KHUCIOTHICTH BCEpPEIUHI
M'S30BUX KJIITHUH. 30UIbIIEHHSI BMICTY JIAKTaTy B M'SI30BUX KJIITUHAX BUKJIMKA€E
TAKOX TIJBUIIECHHA B HUX OCMOTHYHOTO THUCKY. [liIBHIIEHHS OCMOTHYHOTO
TUCKY TIPU3BOAUTH JI0 TOTO, 110 B M'SI30BY KIITKY 3 KamiJsAPiB 1 MIKKITITHHHOTO
MPOCTOPY HAAXOAUTH BOJA, 1 M's3u HaOyXaroTh a00, K KaXyThb CIIOPTCMEHH,
«3a0MBAIOTHCS.

TpuBana M's30Ba poOOTa HEBENMKOI MOTY>KHOCTI BHUKIMKA€E TUIABHE
3HIDKEHHSI KOHIIGHTpallli TJIIKOreHy B M's3ax. B maHoMy Bumaaky posnaj
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BiI0OYBa€ThCS aepOOHO 31 CMOXKHMBAHHSIM KHCHIO. KiHIIEBI MPOIYyKTH TaKOro
po3mnany — BYIVIEKHCIUN Ta3 1 BOJa — BUAAISAIOTHCS 3 M'SI30BUX KIIITUH B KPOB.
Tomy micns BUKOHaHHS pOOOTH TMOMIPHOI MOTYXKHOCTI B M'SI3aX BUSIBISETHCS
3MEHIICHHS BMICTY IJIIKOTeHY 0€3 HaKOIUYEHHS JaKTarTy.

[Ile oana BaxJMBa 3MiHA, II0 BUHUKAE B TMPALIOYUX M'A3aX —
MIJBUINCHHS MIBUAKOCTI po3naay OuikiB. OCOOJHMBO MPHUCKOPIOETHCS PO3IIaJ
O1IKIB TIpY BUKOHAHHI CHUJIOBUX BIpaB, MPUYOMY, 1€ 3a4ilae B IEpIIy depry
CKOpOTIuBI Oi1KK Mio(iOpwi1. BHacninok po3naay OUIKIB B M'SI30BUX KIIITHHAX
MiJBUILIYETHCSI BMICT BUIBHUX aMIHOKHUCIOT 1 MPOAYKTIB iX po3nagy —
KETOKHUCJIOT 1 aMiaKy.

[HIII0I0 XapaKTEepHOIO 3MIHOIO, 0 BUKJIUKAETHCA M'S30BOi AISUIbHICTIO, €
3HIDKEHHS aKTHBHOCTI (epMeHTiB M'si30BuX KMITHH. OJHI€I0 3 NPUYUH
3MeHIIeHHS ()ePMEHTATUBHOI aKTUBHOCTI MOX€ OyTH MIiJIBUIIEHA KUCIOTHICTD,
BUKJIMKAHA MOSIBOIO B M's13aX MOJIOYHOI KHCJIOTH.

I nHapemTi, M'si30Ba [IISUIBHICTD MOXE NPHU3BECTH 1O IOUIKOIKECHb
BHYTPIIIHbOKIIITUHHUX CTPYKTYp — MI10GIOpWI, MITOXOHJPIA Ta IHIIHUX
6iomemOpaH. Tak mopyieHHs MEMOpPaH CapKOIIa3MaTHYHOTO JIAHIIOTa BENIE 110
MOPYIICHHS TPOBEJIEHHS HEPBOBOIO IMITYJIbCY JI0 IUCTEPH, IO MICTUTH 10HU
Kajblito. [lopylleHHs LUIICHOCTI CapKOJIEMH CYIPOBOKYETbCS BTPATOIO
M'si3aMH 0araThbOX BaXKJIMBUX PEYOBHUH, SIKI WIYTh 3 MOIIKOJKEHOI KJIITUHU B
nimdy Ta kpoB. [Topymryerscst 1 podboTa pepmeHTiB, BOyIO0BaHUX B MEMOpaHHU.
[TopymiyeTbest poOOTa Kanbli€BOTO Hacoca 1 epMEHTIB TKAHUHHOTO JAUXaHHS,
pO3TalIOBaHUX Ha BHYTPIIIHIM MOBEPXHI MEMOPAH MITOXOHIPIH.

IosoBHMii mMo30k. [lig yac M's130BOi AisTBHOCTI B PYXOBHX HEHpOHaX

KOpHU TOJIOBHOTO MO3KY BiOyBaeThcs (popMyBaHHS 1 Mojalibllia mepeaadya
PYXOBOr0 HEpPBOBOIO iMITynbcy. OOuaBa 111 mpoiiecy (popmyBaHHs 1 TIepeaada

HEPBOBOTO IMITYJIbCY) 3MIIMCHIOIOTHCS 31 CIIOKMBAHHSM €HEPrii y BHIJISIL
Mosiekysl AT®. YrBopennss AT® B HepBOBUX KIIITHHAX BIJOYBAa€ThCS aepOOHO.
Tomy npu M's130B1i1 poOOTI 30UTBIIYETHCS CIIOKMBAHHS MO3KOM KHCHIO 3 KPOBI,
110 MPOTiKa€E. [HIIOI 0COOIMBICTIO EHEPTETUYHOTO 0OMIHY B HEHpPOHAX € Te, 1110
OCHOBHUM CYOCTpaTOM OKHCJIEHHS € TJII0K03a, sIKa HaIXOJIUTh 3 IOTOKOM KpOBI.

VY 3B'I3Ky 3 Takow chenudikor €HEepPrornocTayaHHs HEPBOBUX KIITHH
Oyab-sike TOPYIICHHS MOCTadyaHHS MO3Ky KHCHEM abo TIIOKO30I0 HEMHUHYyYe
BEJIC /10 3HIDKEHHS MOro (PYHKIIIOHAIBHOI aKTUBHOCTI, 110 Y CIIOPTCMEHIB MOXKE
OpoABUTHUCS Y (hOpPMI 3a1IaMOPOUYEHHS 200 HEIPUTOMHOTO CTaHY.

Miokapa. Ilig yac M's30BOi JisSSIBHOCTI BIJOYBA€THCA TMOCHJICHHS 1
MOYACTIIIAHHSA CEPLUEBUX CKOPOYEHb, 1110 BUMArae BEJIMKOI KUJIBKOCTI €HEprii y
MOPIBHSHHI 31 CTaHOM CcHoKO0. OJHAK eHeprormocTadyaHHs CEpIEBOrO M's3a
3MIIMCHIOETHCS TOJIOBHUM YMHOM 32 paxyHOK aepoOHoro pecunresy ATO. Jlume
mpu UCC (wactora cepueBux ckopoueHb) moHan 200 ya / XB, BKIIOYAETHCS
aHaepoOHui cunte3 ATO.

Benuki MOXIHBOCTI aepoOHOTO e€Hepro3ade3leyeHHs B MiOKapi
oOyMOBIieH1 0co0iuBicTIO Oya0BH 1bOro M's3y. Ha BigMiHy Bif CKeIETHHX
M's131B B MIOKapi € OUTbII PO3BUHEHA 1 TYCTa Mepeka KariJsApiB, 0 J03BOJISE
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BUTATYBAaTU 3 KPOBI OunblIe KHUCHIO 1 cyOcTpariB okucieHHa. Kpim toro B
KIITUHAX CEpIEeBOro M'sA3a € OuIbllle MITOXOHIpPIH, IO MICTATH (hepMEeHTH
TKAaHUHHOTO JWXaHHS. B SKOCTI mKepena eHeprii KIITHHH CEpPIEeBOrO M's3a
BUKOPHUCTOBYIOTh 1 TJIIOKO3Y, 1 KUPHI KHUCJIOTH, 1 KETOHOBI Tija, 1 TUIIICPHH.
['mikoren wmiokapj 30epirac Ha «4YOPHHUM JI€HBb», KOJU BHUCHAXKYIOTHCS 1HIII
JoKepena eHeprii.

IaTeHcuBHA poOOTAa CYNPOBOKYETHCS 30UIBIICHHAM KOHIICHTpAIil
JaKTaTy B KpOBI, MIOKapJ BHUTATYE 3 KPOBI JIAKTaT 1 OKHCIA€ HOro 10
BYTJICKUCIIOTO Ta3y 1 BOJM.

[Tpu oxucieHHI O/AHI€T MOJIEKYIH MOJIOYHOI KHUCJIOTH CHHTE3YETHCS
no 18 monekyn AT®. 3nmaTHICTP MioKapja OKHCIATH JAaKTaT Ma€ BEJIHKE
Oiosoriune 3HavyeHHs. Lle gae MOXJIHMBICTH OpraHi3My JOBIIE MiATPUMYBATH B
KpOBI HEOOXIJHY KOHIEHTpALII TJIOKO3U, W0 JyK€ ICTOTHO s
Ol0€HEepreTUKW HEPBOBUX KIITUH, UId SKHUX TIJIOKO3a € Maibke €IuHUM
cyocTparoM okuciaeHHs. OKHCIEHHS JIaKTaTy B MIOKapll TaKOX CIpUse
HOpMaJli3alii KHUCIOTHO-TY>KHOro OanaHcy, Tak SK TpH IbOMYy B KpOBI
3HMXKY€EThCS KOHUEHTpALls L1€1 KUCIOTH.

[Tpu M'30Bi# MISIIBHOCTI aKTUBYIOTHCS (PYHKIIIT MEUIHKH, K1 CIPSIMOBaH1
NEPEBAKHO Ha MOJIIIIEHHS 3a0€3MeUeHHs MPaLlOI0unX M'sI31B, 1103aM’ SI30BUMHU
JOKEpeIaMu €Heprii, sKi MepeHoCATbesl KpoB'to. Hukue omnucani HaiOUIbII
BAXKJIMBI O10XIMI4HI MPOLIECH, IO MPOTIKAIOTh B MEUIHIII IM1J] YaC pOOOTH.

1. Ilix BrUIMBOM aJpeHaNiHy NiJBUILIYETHCS IMIBHJKICT PpO3Maay
TJIIKOTeHY 3 YTBOPEHHSM BUTBHOI ITIOKO03U. HOBOyTBOpEHA TITIOKO3a BUXOIUTH 3
KJIITUH TI€YIHKU B KPOB, L0 MPU3BOAUTH IO 3pOCTaHHS ii KOHUEHTpALlil B KPOBI.
[Ipy 1bOMYy 3HMKYETHCS BMICT TIIKOreHy. HalOinbll BHCOKAa IMIBHIKICTh
pO3May TIIIKOT€HY CIOCTEPIraeThCsl B MEUIHII HA TOYATKy pOoOOTH, KOJIU 3amacu
TJIIKOTEHY I11€ BEJTUKI.

2. Tlix vac BuKOHaHHA (I3UYHOI BMOPABU KIITUHU TIEUIHKU AKTHBHO
OepyTh 13 KPOBI JKHp, KUPHI KUCJIOTH, BMICT SKHMX B KPOBI 3pOCTa€ BHACIIIOK
MOO1TI3aMil KUPY 3 KUPOBUX Jeno. JKup, 110 MOCTynae B MEYIHKOBI KIIITHHH,
BiJIpa3y MiJIA€ThCS TiIPOII3Y 1 MEPETBOPIOETHCS B TIIIIEPUH 1 KUPHI KUCIIOTH.
Jlami JKUpHI KHCIIOTH MIIAXOM [-OKHCIICHHS PO3IMICIUIIOIOTHCS 10  alleTHII
ko(epMeHTy A, 3 SIKOro MOTIM YTBOPIOIOTHCSI KETOHOBI Tina. KeToHOBI Tina €
BaYKJIMBUM J[KEPENIOM eHeprii. 3 MOTOKOM KPOBI BOHU NEPEHOCATHCS 3 IEUIHKU B
Ipalioloyl OPraHd — MIOKApJ[ 1 CKEJEeTHI M's3U. Y IUX opraHax KETOHOBI Tija
3HOBY NEPETBOPIOIOTHCA B alleTHil KoPepMeHT A, gKuUi BiJipazy X aepoOHO
OKHCITIOETHCS B IUKJII TPUKAPOOHOBUX KHUCIIOT JO BYTIEKUCIIOTO Ta3zy i BOAM 3
BUJIUICHHSIM BEJIMKOI KUJIBKOCTI €HEeprii.

3. llle omuu OloXiIMIYHMNA MPOIEC, IO MPOTIKAE B MEYIHII MIiJ Yac
M's130BO1 POOOTH — 1€ YTBOPEHHS TIIOKO3H 3 TIIIEPUHY, aMIHOKHUCIIOT, JIAKTATY.
Le#t mporec #ne 3 Butpatamu eneprii mosiekyn AT®. 3a3Buuait Takuii CUHTE3
TJIFOKO3M TPOTIKAE TPU TPHUBAJIid poOOTI, IO MPU3BOAUTH IO 3HIKCHHS
KOHIIEHTpalli TJIOKO3M B KPOB'STHOMY pycii. 3aBAsfKu LbOMY IpOLECy
Oprasi3My BJA€ThCS MIATPUMYBATH B KPOBI HEOOX1AHHI PIBEHB IITIOKO3H.
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4. Tlpn Pi3uuniil poOOTI MOCHIIOETBCA PO3MAT M'SI30BUX OLIKIB, IO
NPU3BOAUTH O YTBOPEHHS BUIBHMX aMIHOKHCIOT, SIKI Jlajil Je3aMiHYyIOThCS,
BUIULIIOYM aMiak. AMiak € KIITUHHOIO OTPYTOI0, MHOT0 3HEIIKOKCHHS
BiJIOYBA€THCS B MEUIHIIL, JI€ BIH IEPETBOPIOETHCS B ceuOBUHY. CHHTE3 CEYOBUHU
notpedye 3HaYHOI KUIBKOCTI eHeprii. [Ipy BUCHaXXyIOUMX HaBaHTAXKEHHSIX, IO
HE BIANOBINAIOTH (YHKIIOHAJLHOMY CTaHy OpraHi3My, IMe4diHKa MOXe He
CIPABJISITUCS 13 3HENIKO/PKCHHSIM aMmiaKky, B I[bOMY BHIMaJKy BHHHKAE
IHTOKCHKAIlI ~ OpraHi3My I[l€l0 OTpPyTOlO, SKa Beae J0  3HIKCHHS
npare3aTHOCTI.

3MIHH XIMIYHOTO CKJIaqy KpOBI € BIIOOpaXeHHSIM TUX OlO0XIMIYHHX
3pylIeHb, Kl BHUHUKAIOTh MPH M'S30BIA JISIIBHOCTI B PI3HUX BHYTPIIIHIX
OpraHax, CKeJIeTHHX M's3ax 1 Miokap/i. bioxiMiuHi 3pyIIeHHS, 1110 BUHUKAIOThH B
KpOBI, B 3Ha4HIi Mipi 3ajexarb Bl XapakTepy poOOTH, TOMY iX aHami3 CIij
MIPOBOJIUTH 3 YPAaXyBaHHSM MOTY>KHOCTI 1 TPUBAJIOCT] (PI3MYHUX HABAHTAXKEHb.

[Ipn BUKOHaHHI M's130BO1 pOOOTH B KPOBI Hal4acTillle BUSBISIOTHCS Taki
3MIHHU:

1. 3MiHM KOHIIEHTpali O1IKiB B Tu1azMi KpoBi. [Ipuunn mporo nBi. I[lo-
nepiie, MOCHIeHe MOTOBUAUIEHHS MPU3BOJIUThH 10 3MEHIICHHS BMICTY BOJIU B
T1a3Mi KpoBi 1, OTXKe, 70 ii 3rymieHHs. [le BukinKae 3pocTaHHsS KOHIEHTpAIlii
pPEYOBHH, IO MICTATbCS B Iuia3Mi. [lo-apyre, BHACIIIOK MOUIKOMKEHHS
KJIIITUHHUX MEMOpaH CIOCTEPIraeTbCcsl BUX1J BHYTPIIIHBOKIITUHHUX OUIKIB B
1a3My KpoBi. Y 1IbOMY BHIIJIKy YaCTHHA OLIKIB KPOB'SSHOTO pyciia MEPEX0IUTh
B C€Uy, a 1HIlIa YAaCTUHA BUKOPUCTOBYETHCS B SIKOCTI JPKEPETT €Heprii.

2. 3MiHa KOHIIEHTpAIlii TTIOKO3H B KPOBI MiJ 4ac poOOTH MPOXOIAUTH P
¢da3. Ha camomy nouatky poOOTH piBEHb IUIFOKO3U 3pocTae. [J1I0Kk03a BUXOIUTH
3 ME4IHKH, € BiAOyBaeTbcsa i1 yTBOpeHHS 3 riikoreHy. Kpim toro m'sizu, ski
MarTh 3amacy TJIKOreHy, Ha Il cTadli B TJIIOKO31 3 KpOBI TOCTpO HE
noTpeOyroTh. AJle MOTIM HACTAa€ CTajis, KOJHM TJIKOIeH B MEYiHI 1 M's3ax
3aKiHuyeTbcs. Toal Hactae HacTynHa ¢asza, KOJMM JJiS OTPUMAHHSA EHEprii
BUKOPUCTOBY€EThCST Titoko3a KpoBi. Hy a B kiHmi pobotu HacTtae (asza
BUCHQ)XCHHS 1, IK HACJIIJIOK, TimorJikeMisi — 3HMKCHHS KOHIIEHTpaIlii TIFOKO31
B KPOBI.

3. IligBuileHHS KOHIIEHTpAIlii B KPOBI JIAKTaTy CHOCTEPIraeThCs
MPaKTUYHO TIPU Oy/b-sKid CIIOPTUBHOI AISILHOCTI, ajie CTYIIHb HAKOMWYEHHS
JAKTaTy B 3HAYHIA MIpl 3aJIeKUTh BIJ XapakTepy BUKOHYBaHOI poOOTH 1
TPEHOBAHOCTI criopTcMeHa. HalOinpmiuii migioM piBHS MOJIOYHOT KHUCIIOTH B
KpOBI BIJ3HAYa€ThCS TPU BHUKOHAHHI (I3WYHUX HABaHTaXXEHb B 30HI
cyOMaKkCcHMaJbHOI MOTY>KHOCTI. Tak K B I[bOMY BUIJKy TOJIOBHUM JKEPEIOM
EHeprii JyIsl MpaIoYuX M'S31B € TIIKOJI3, 0 TPU3BOAUThH 10 YTBOPEHHS Ta
HAKOITMYEHHS JaKTaTy.

Crnipg mam'siTaTH, II0 HAKONMMYEHHS JIAKTaTy BiAOYyBa€ThCcs HE BiJpasy, a
4yepe3 KiIbKa XBWJIMH TICHS 3aKiHUeHHs poOotu. ToMmy 1 BUMIp PiBHS JIaKTaTy
MOTPIOHO TPOBOAUTH uepe3 5 — 7 XBWIMH Micis 3aKiHYeHHS poOoTH. SKIo
pIBEHb JIAKTaTy B CIIOKOi HE mepeBuInye 1 —2 MMOJb/J, TO Y BUCOKO-
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TPEHOBAaHUX CIOPTCMEHIB TICIsI TpPeHyBaHHA BIH Moxke jgocsarata 20 —
30 MmO / 1.

4. Bognesuit nmokasuuk (pH). Ilpu BukoHaHHI BOpaB cyOMakCHMalbHOI
MOTY>KHOCTI1 piBeHb pH M0Oke 10cUTh 3HauHO 3HMKYyBaTucs (Ha 0,5 o1.)

5. ®i3uuHi BIpaBH CYNPOBOKYIOTHCS TIJIBHUIICHHSIM KOHIIEHTpAIlii
BUIbHUX JKHPHHUX KUCJIOT 1 KETOHOBHUX T1T B KpoBi. Lle moB's3ano 3 MoOii3aiieto
YKUPY B MEUIHII 1 BUXOJOM MPOIYKTIB IIOTO MPOIIECY B KPOB.

6. CeuoBuHa. Ilpu kopoTkoudacHiii poOOTI KOHIIEHTpAIlisi CEUYOBUHH B
KpOB1 3MIHIOETHCS HE3HAYHO, MPU TPUBAIIM poOOTI pIBEHb CEYOBHHU 3POCTAE B
Kibka pasiB. Lle moB'si3aHO 3 MOCWIIEHHAM MeTaloi3My OUIKIB Mpu (Pi3UIHUX
HABaHTa)KCHHSAX.

®i3uyHi BIOpaBU BIUIMBAIOTH Ha (PI3UKO-XIMIUHI BJIACTUBOCTI CeHi,
3pYLICHHS B SIKUX MOSICHIOIOTHCS ICTOTHUMH 3PYLICHHSMHU B XIMIYHOMY CKJIaJl
ceui. B ceul 3'9BIsAIOTHCS peUOBUHM, K1 3a3BU4Yail B HiM BiACYTHI. LI peyoBuHM
HA3MBAIOTh NATOJIOTTYHUMH KOMIIOHEHTAMH. Y CIIOPTCMEHIB CIIOCTEPITaIOThCS
MICIIsl HAPYKEHO1 poOOTH, TaKl MAaTOJIOTTYHI KOMIIOHEHTH:

1. Binok. 3a3Buyait B ceui He Outbiie 100 mr Ounka. Ilicis TpeHyBaHHS
CIIOCTEPIraeThCsl 3HAUHE BUJUICHHA ceuero Ouika. lle sBuine oTpumano HasBy
nporeinypia. YuMm Bakue HaBaHTaXKEHHS, TUM BUIIUN BMICT Ouka. [IpuyumHorO
bOT0 SIBUIIA, MOXJHMBO, € IOIIKO/PKEHHS HHUPKOBUX MeMOpaH. OjnHak
3HW)KEHHS! HAaBaHTa)KE€Hb MIOBHICTIO BIIHOBJIIOE HOPMAJIbHUMN CKJIal CeYi.

2. I'moko3a. Y crokoi rioko3a B cedl BiACyTHs. [licna 3aBepiieHHs
TPEHYBaHHS B C€Yl HEPIIKO BUSBISETHCA IIOKo3a. Lle oOymoBieHO nBOMa
OCHOBHMMM npuurHamu. llepmia, HagMIpHHII BMICT TJIIOKO3M B KpOBI IpHU
¢13uuniii  poOoti. Ilo-gpyre, mNOpyHmIeHHsS HUPKOBUX MEMOpaH BHKIMKAE
MOPYIIEHHS MPOIECY 3BOPOTHHOTO BCMOKTYBaHHSI.

3. KeronoBi Tina. Jlo po6oTH KETOHOBI Tilla B c€4l HE BUSBISIIOTHCA.
[Ticnss HaBaHTaXeHb 3 CEUYEI0 MOXYTh BHUAULITHCS Y BEJIUKUX KUIBKOCTIX
KeToHOBl Tuna. lle sBume Ha3uBaeThCs KeTOHYpiss. Bona moB's3ana 3
MIJBUILEHHSAM KOHIEHTpALll KETOHOBUX T B KPOB1 1 HAPOILIEHHSIM peadbcopOiii
1X HUpKaMH.

4. Jlakrart. IlosiBa MOJIOYHOT KHCIIOTH B Ce€Yl 3a3BUYaAll CIOCTEPIraeThbCs
micias TpeHyBaHb, IO BKJIIOYAIOTh BIPaBUM CyOMaKCHUMAJIbHOI MOTY>KHOCTI. 3a
BUJIIJICHHS JIAKTaTy 3 CEYE0 MOKHA CYJIHUTU NPO 3arajibHUl BHECOK IJIIKOJI3Y B
eHepreTuyHe 3abe3nedyeHHsl BCi€l poOOTH, 110 BUKOHYETHCS CIOPTCMEHOM Ha
TpeHYBaHHI.

[Topsim 3 BIUIMBOM Ha XIMIYHHMM CKiaa cedi (i3WdYHI HaBaHTAKCHHS
3MIHIOIOTH 1 (P13UKO-XIMIYHI BIIACTUBOCTI CEYi.

I'ycruna. OOcar cedi micias TpeHYBaHb, SIK MPABHIIO, MEHIE, TaK 5K
OinbIa yacTHHA Boau Hiae 3 motiMm. lle mo3HavaeThcs Ha MIUIBHOCTI cedl, sSKa
3poctae. 30UIBIICHHS INIUTBHOCTI CE4Yl IOB'SI3aHO TaKOX 3 TOSBOIO B Hild
pPEUOBHUH, K1 3a3BMYail B cedl BIICYTHI. 3a IIUIBHICTIO MOXHa pO3paxyBaTu
BMICT PO3UMHEHUX XIMIYHUX CIOJIYK B OKPEMHUX MOPIIiSAX CeYi.
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Kucaornicrs. KeToHOBI Tina 1 MOJIOYHA KHCIOTa, IO BUIUISIOTHCS 3
ceuero, 3MIHIOIOTh i1i KUCTIOTHICTh. 3a3Buyail pH ceui 5 — 6 ox. [licas poboTtu BiH
MoOske 3HM3UTHCS 110 4 — 4,5 og1.

YuMm iHTeHCHBHIIE (i3UMUHI HABaHTAXEHHS — TO OUIBIII 3MiHH, IO
CITOCTEpPITaloThCs B CKJIAJII CeUi 1 KPOBI.

KoHTpOJIbHI IMTAHHS 10 TEMU

1. OcHOBHI MeXaHI3MH HEPBOBO-TYMOPAIbHOI pPErysii M'sS30BOi
TISUTBHOCTI.

2. bioxiMiuHI 3MiHU B CKEJIETHUX M'sI3aX.

3. bioxiMiuHi 3pyIIeHHS B TOJIOBHOMY MO3KY 1 MiOKap/ii.

4. BloxXiMi4HI 3pyIIEHHS B IEYiHII.

5 BioximiuH1 3pyII€HHS B KPOBI.

6. bioxiMiuH1 3pyIlI€HHS B Cei.

Tema 12. BIOXIMIYHI MEXAHI3MHU BTOMHU

Broma — 1e TMMYacoBe 3HMKEHHS MpPAalE31aTHOCTI, 10 BUKIUKAETHCS
OloxiMiuHUMH, (GYHKIIOHATBHUMU Ta CTPYKTYPHUMHU 3pYIICHHSIMH, SKi
BUHUKAIOTh B X0J11 BUKOHAHHS (H13UYHOI poOOTH.

3 O010JIOTIYHOT TOYKM 30py CTOMJIEHHSI — II€ 3aXHCHa peakilis,
MONEpeKae HApOCTaHHA O10XIMIYHUX 1 (1310JIOTIUHUX 3MIH B Oprasi3mi, siKi
JOCATHYBIIIY TIEBHOT TTTMOMHM, MOXKYTh CTaTH HEOE3MEYHUMH JIJIs 37[0POB'S 1 JJIs
KUTTA.

VY cnopTCMeHIB B OCHOB1 pO3BUTKY BTOMM JIEKaTh P13HI MeXaHi3Mu. [lepiu
3a BCe — 1€ BUHUKHEHHS, TaK 3BaHOr0, OXOPOHHOI0 a00 I03aMeKHOI0
rajbMYyBaHHS, 1110 BUHUKAE B HEPBOBIH CUCTEMI.

Cy0'eKTUBHO, OXOPOHHE TaJIbMyBaHHS CIIPUIMAETHCS K MMOUYTTS] BTOMHU.
3a5ie)KHO BiJI TMOMIMPEHOCTI BTOMA MOXE OyTH MICIIEBOIO (JIOKAJIBHOK) abo
3aranpHOI0  (TimoOanmpHOT). Ilpu  MicmeBid BTOMI  OlOXIMIYHI  3pYIICHHS
BUSIBJISIFOTHCS B TIEBHUX IpyIax M's3iB, a 3arajibHa BTOMa BijloOpaXkae 610XiMiuH1
1 (b1310JI0T14HI 3pYILIEHHS, 1110 BUHUKAIOTh HE TUIbKHU B MPAIIOI0YMX M'sI3ax, aje i
B IHIIMX OpraHax i CyNMpOBOKYIOTHCS 3HIDKEHHSM Tpale3laTHOCTI CEpIIeBOi,
JIUXAJIbHOI, HEPBOBOI CHUCTEM, 3MIHOIO CKJIaAy KpoBI 1 (QYHKIIOHYBaHHS
nevyiHKu. biojoriuHa posib BTOMU TOJISITa€, HANIEBHO, B TOMY, IIIO 11€ MOYYTTS €
Cy0'€KTUBHUM CHTHAJIOM BUHUKHEHHS B OPTaHi3Mi HECTIPUATIUBHUX 3PYIICHb.

OxopoHHE rajibMyBaHHA, a 3HAUYUTh 1 BTOMa, MOXYTb OYTH 3HWXKEHI 3a
paxyHOK emoiid. Bucokuii eMouiiHui miaiioM 1onoMarae Opraiizmy mojaojiatTu
MOpIT OXOPOHHOTO ranbMyBaHHA. HaBmaku BUKOHAaHHS MOHOTOHHOI,
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OJTHOMAHITHOT ~POOOTHM MIABUILYE MWMOBIPHICTH PO3BUTKY OXOPOHHOTO
raJIbMyBaHHS.

XiMiYHI PEYOBHHH, 110 BBOASTHCA B OPraHi3M, MOXYTb MOCHIIOBATH ab0
HABITaKU 3MEHIIYBAaTH PO3BUTOK MO3aMEKHOTO TaJIbMyBaHHS.

JIns miABMINEHHS TPalE3laTHOCTI 3/aBHa KOPHUCTYIOThCS KodgeiHoMm,
SIKUA BXOJUTH 10 CKiady 4aro 1 kode. I{g nmpupoana crosyka Jiie€ aye M'sKoO 1
MIIBHUINCHHS  Ipale3JaTHOCTI  BiIOyBaeTbcsi B MeXax  (Di310JOTTUHHUX
MOXIHBOCTEH opraHizmy. I1oai0HUM YHMHOM MiIOTH KEHBIIIEHb, €JICYyTEPOKOK,
KUTAWUChbKUN JIMMOHHMK, TAHTOKPUH, SKI 1€ Ha3UBAlOTh MNPUPOTHUMHU
aganTtoreHamu. € 1 ¢apMakoJOTiYHI Mpenaparu, MO JO3BOJSIOTH 30epertu
BHUCOKY mpane3naTHicTh. Jledaki momiOHI mpemapaTH BiTHOCATHCS [0 TPYIH
CTUMYIIATOPIB LEHTPANbHOI HEPBOBOI CHCTEMM. IX 3acTOCYBaHHS J03BOJISE
30eperTd BHUCOKY TMpalle3JaTHICTh HaBiTh TMPU BUHUKHEHHI TJIMOOKHUX
010XIMIYHUX 1 (P1310JOTTYHUX 3PYLIEHB, IO MNPU3BOAATH 10 (YHKLIOHAIBHOTO
BHUCHAXCHHSI OpraHi3My, TyKe HeOE3MEHYHOTO ANl JKUTTA. TOMy CTUMYISATOpU
LIEHTPAJIbHOI HEPBOBO1 CUCTEMHU BIJHECEH1 JI0 JOMIHTIB.

[Ipotunexuy nit0 poOJATH CEJAaTUBHI MpenapaTt, 30KpeMa, MOXiJHI
Oopomy. Ilpu iX BUKOpPHCTaHHI MO3aMEXHE TaJbMyBaHHA 1 BIAYYTTS BTOMH
BUHUKAE PaHIIIE, 110 MPU3BOJAUTH JO OOMEXKEHHS MPalie3aaTHOCTI.

Po3Butok ramemiBHuX mnporeciB B [ITHC 3anexuts Bif Biky. Y mrojei
MMOXHJIOTO BIKY BiTYyTTSI BTOMH PO3BHBAETHCS IIBHUIIIIC.

VY 3abe3mneueHHi M'I30BOi MISUIBHOCTI, TOPSJ 3 HEPBOBOIO CHUCTEMOIO,
HAWaKTUBHINIY y4YacTb O€pyTh CHCTEMH BETE€TaTUBHOTO 3a0€3MeUeHHS:
JUXanabHa, CePIIEBO-CyIMHHA, TIEUiHKa.

JluxanpHa 1 cepleBO-CyJUHHA CHCTEMH BIAMOBIJAIOTH B OpPraHi3Mi, MepIi
3a BCE, 3a JIOCTaBKY 1 BUJAJIEHHS Ta3iB JO PI3HUX OpraHiB, B TOMY YHCIHI 1
M'szam. [lpu axkTuBHINA (i3uyHIA POOOTI I CHCTEMH MOXYTh CTaTH BEIbMHU
Cepiio3HUM OOMeXyBaueM Mpale3JaTHOCTI, 1, OT’KE, BHECTH YMMAaJIMi BHECOK B
PO3BUTOK CTOMJICHHS.

[lle omuH oprad, KU CHOpPHUSE PO3BUTKY CTOMJICHHS — II€ TEYiHKa. Y
NEYiHIIl i Yac M'A30BOi pOOOTH MPOTIKAIOTH TaKi BaXXJIMBI MPOIECH, SK
YTBOPEHHS TJIFOKO3HU, B-OKHUCIICHHS )KUPHUX KHUCIIOT, KETOT€HE3, INIFOKOHEOT€HE3,
SIK1 CITPSIMOBaH1 Ha 3a0€3IMeUeHHs M's131B HABOKIIMBIIIIMMU JIPKepeslaMUi €Heprii:
TJIFOKO3010 1 KETOHOBUMU Tu1aMu. Kpim Toro B meviHui mija yac mM'si30Boi poOOTH
3MIACHIOETHCS 3HEIMIKO/UKCHHSI aMiaKy IUISIXOM CHHTE3y CEYOBHHH. Tomy
3MEHIIIEHHS (DYHKIIIOHAJIbHOI aKTUBHOCTI TI€UIHKHM BelIE JO 3HUKCHHS
npare3gaTHOCTi, TOOTO PO3BUTKY BTOMH. Y 3B'SI3KY 3 TaKOI Ba)KIIMBOIO POJLIIO
MEYiHKU B 3a0€3MEeUeHHI M'S30BO1 JISUIBHOCTI B CIIOPTUBHIN MPaKTHUIll ITUPOKE
3aCTOCYBaHHS 3HAXOJATh PEUOBMHHU, IO TMOJIMNIIYIOTh OOMIHHI MPOLIECH
MEYIHKA — renaTonpoTeKTopu, ¢hapMakoIOTiyHl mpemnaparTy, Mo MOKPalyrTh
OOMIHHI IPOIECH B MEUIHIII.

[Ipu TpuBamiii QizuuHid poOOTI MOXKIMBE 3HIKEHHA (QYHKIIIHA
HAJHUPKOBUX 3a7i03. B pe3ynbTari 3MEHIyeThCS BUAUIEHHS B KPOB TOPMOHIB
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aJpeHaliHy 1 KOpW HAJAHUPKOBUX 3ano3. lle BUKIMKae  3HIKEHHS
Mpale31aTHOCTI M'A31B.

Bukonanuss ~ ¢i3uyHOi  pOOOTH  CYNpPOBOIKYETHCA  BEIHMKUMHU
€HEePreTUYHUMU 3aTpaTaMHU.

Y  chnopTuBHIM  jiTepaTypl  4acTO  BHUKOPHCTOBYIOTBCS ~ TEPMIHU
eHepreTHYHi pe3epBHU 1 AOCTYIHI JKepesa eHeprii. [1ig muM po3ymieTbes Ta
YacTHMHA BYIJICBOJIB, JKUPIB 1 aMIHOKHCIOT, SIKa MOXE CIYXKUTH JIKEPEIOM
€Heprii Mpu BUKOHAHHI M'130BOi poOOTH. TakuMu JKepesaMu MOKHA BBaXKaTH
M's130BUi kpeaTuHdocdar, sxuii Moxxke OyTH Maile MOBHICTIO BUKOPHUCTAHUM
IpHU IHTEHCUBHINA POOOTI, 3HAYHY YaCTUHY M'SI30BOTO 1 MEYIHKOBOTO TJIIKOTEHY.
YactuHa 3amaciB KHpYy, IO 3HAXOAUTHCA B JKHUPOBUX JIETIO, a TaKOX
aMIHOKHUCIIOTH, $IKI TOYMHAIOTh OKHUCIIOBAaTHCh TMPH JyXK€ TPUBAIHUX
HAaBaHTa)XCHHAX. EHEpreTHuHMM pe3epBOM MOKHA TAaKOX BBa)KAaTH 3/IaTHICTh
OpraHi3My MATPUMYBaTH B KpOBI IMiJ Yac BUKOHAHHA (I3UYHOI pPOOOTH
HEOOXITHUI PIBEHb [IIFOKO3H.

BuuepnanHsi eHepreTHYHUX CyOCTpaTiB, 0€3CYMHIBHO, BEJE A0 3HUKEHHS
BUpOOJIcHHS B opranizMi AT® i 3meniennst 6anancy AT® / AJ1D.

3HIKEHHS IbOT0 TIOKAa3HMKAa B HEPBOBIM CHUCTEMI NPU3BOJIUTH M0
nopyuieHb (popMyBaHHA Tiepenadl HEPBOBUX IMITYJIbCIB, B TOMY YHCIHI,
KEpIBHUKIB CKEJIETHOT MYCKYJIaTyporo. Take MopymeHHs B JISJIbHOCTI HEPBOBO1
CUCTEMH 1 € OCHOBHOIO MPUYMHOIO PO3BUTKY OXOPOHHOIO TaJbMyBaHHS.
3MeHIIeHHs BUAKOCTI cuHTe3y AT® B KIIITHHAX CKEJIETHUX M'S31B 1 MioKapja
MOPYIIyE CKOPOTIMBY (YHKIIIO MiohiOpUi, HACIIAKOM YOTO € 3HIKCHHS
MOTYKHOCTI BUKOHYBaHOI pOOOTH.

JIns miATpUMKH €HEPreTUYHUX PEecypciB B OpraHi3Mi NpU BHUKOHAHHI
TpUBaAJIOi poOOTH (HANpPHKIAA, JUXKHI TOHKH, MapaoOHCHKMN OIr, MIOCEHH]
BEJIOTOHKMA) Ha JUCTAHIll OpraHi3OBYEThCS XapuyyBaHHSA, IO J03BOJISE
CIIOPTCMEHAM JIOBIO 30epiraT mpare3aaTHiCTh.

3a3Buuaii JakTaT (MOJOYHA KHCJIOTA) YTBOPIOETHCS B M'A3aX y BEIMKHUX
KUTBKOCTSIX TPU BUKOHAHHI HaBaHTaXEHb CYOMaKCHUMAJIbHOI TOTY>KHOCTI.
HakonuueHHs MOJIOYHOT KMCIOTH B M'S30BUX KJIITHHAX ICTOTHO BILIUBA€ Ha ix
¢yHKIlIOHYBaHHSA. B ymMoBax  MiJBHINEHOI KHUCIOTHOCTI, BUKJIMKAHOI
HapOCTAHHSM KOHIICHTpAIlii MOJIOYHOI KHUCJIOTH, 3HIKYETHCS CKOPOUYBaIbHA
3MAaTHICTh OLIKIB, IO OEpyTh ydacThb B M'S30BOi MJiSJIBHOCTI, 3MEHIIYEThCS
KaTaJliTUYHa aKTUBHICTh OUIKiB-(hepMeHTIB, B ToMy 4ucii AT®da3Ha akTUBHICTh
MIO3MHY 1 aKTUBHICTh KaJibliieBoi ATda3u (KaibllieBUH HACOC), 3MIHIOIOTHCS
BJIACTUBOCTI MeMOpaHHMX OUIKIB, 1110 MMPU3BOAUTH JO MiBUILICHHS TPOHUKHOCTI
OiosoriuHux MemOpaH. KpiM TOro, HakOMMYEHHsI TAKTaTy B M'SI30BUX KJIITUHAX
Belle /10 HaOyXaHHS LMX KJIITHH BHACIIAOK HAJIXOJKCHHS B HUX BOJAM, IO B
pe3yNbTaTi 3MEHIIYE CKOPOTINBY MOXKJIUBICTh M'sI31B (K KaKyTh CIIOPTCMEHH,
«m'si3u 3a0mnucs»). MoKHAa TakoXXK TPUITYCTUTH, [0 HAJIMIIOK JIAKTaTy
BCEpEMHI M'A30BUX KIITHH MOB'SI3y€ YAaCTUHY 10HIB KaJIbLIIO 1 TUM CaMHUM
MOTIPIIY€E YIPABIIHHS MPOIECaMH CKOPOUCHHS 1 po3ciabiieHHs M'sI31B.
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Ha mnpaktwmi s momepekKeHHST MOKJIMBOTO HETATUBHOTO BILIUBY
JaKTaTy Ha MpPale3laTHICTh BUKOPUCTOBYIOTHCS Pi3HI MPUHOMH, IO CIIPUSIOTH
BHJIAJICHHIO HOTO 3 MPAIIOI0YHX M'S31B.

Bimomo, 1o He3HayHa YacTUHA KHUCHIO, 110 HAAXOAUTH 3 TOBITPS B
OpraHi3M, TEpPEeTBOPIOETHCS B AKTHBHI (POpPMH, SIKI HA3UBAIOTHCS BLIbHUMM
pagukajaMu. BilbHI pajguKaid KHCHIO, BOJIOJIIOYHM BHCOKOK XIMIYHOIO
AKTUBHICTIO, BUKJIMKAIOTh OKHCJICHHS OUIKIB, >KMPIB 1 HYKJICTHOBUX KHCIIOT.
HaitgacTimie okucaeHHIO TiagaeThCs JIIMIHUN 1map 610710riyHUX MeMOpaH. Take
OKHUCJICHHS] HA3MBAIOTh NMepeKucHe okucaenHs gimigis (IIOJI).

Y }i3i070T1YHUX YMOBaxX BUIbHOPAIUKAIbHE OKHUCICHHS TMPOTIKAE 3
HU3BKOIO MIBUIKICTIO, TaK SK HOMY MPOTHCTOITh 3aXMCHA AHTUOKCHIaHTHA
CHUCTEMa OpTaHi3My, IO MONEePeIKae HAKOMMYCHHS BITbHUX PAIUKATIB KUCHIO 1
oOMEXye THM CaMUM MIBUAKICTb PEAKIIl OKHUCIEHHS, SIKI BHKIMKAIOTHCS
BUIBHUMH paJuKaJaMu.

OpHak JOCHIKEHHS MOKa3yloTh, 10 (PI3MYHI HABaHTAXEHHS, BJIACTHBI
Cy4acHOMY CIIOPTY, MPU3BOAATH 0 3HauHoro 3poctanHs [IOJI. Ilum rpimmTh
NPaKTUYHO OyIb-sika (izuyHa poOOTa, IO MPOTIKAE B yMOBAaX MiJABUIIEHOTO
CIO’KMBAHHS KUCHIO.

B amukmiyaux Bupax crnopTy (OUIbII CIOPTUBHUM TPH, €IMHOOOPCTBA)
XapakTep M'S30BOI JISUIBHOCTI 0aratopa3oBO 3MIHIOEThCS. Taki 3MiHU
CYHpPOBO/IKYIOTHCSL ~ HEBIAMOBIAHICTIO MK  TPUBAIOYUM  M1JBUIICHUM
HaJIXO/DKCHHSIM KHCHIO 1 3HIJKEHHSIM MOro CHOKHUBAaHHS MITOXOHAPISIMU
MionuTiB. [To10Ha HEBIAMOBIIHICTh BUKJIMKAE BITHOCHY TillePOKCiI0 B M'S30B1H
TKaHUHI, 1110, O€3CYMHIBHO, MPU3BOJUTH JO 1€ OUIBIIOr0 YTBOPEHHS BIIBHUX
paguKaiB 1 MOJATIBIIOTO HAPOCTAaHHS X MIKIIMBOI Mii Ha OlomeMOpanu. o
MIIBUIIEHHS MIBUIKOCTI BiIBHOPAIUKAILHOTO OKHCIICHHS TMPU3BOJUTH TaKOXK
MIJBHUIICHHS KHCJIOTHOCTI — amWA03 — BHUHHKA€E y CIOPTCMEHIB BHACIIIOK
HAKOMMYEHHSI B M'SA30BUX KJIITHHAX JakTary. He MeHIn BeJMKUN BHECOK B IIi
nmpolecu poOoUTh CTpPEC — MOCTIMHMMA CYMyTHUK cydacHoro cmopTy. Ctpec, a
came, CTpECOBl TOPMOHH, MAIOTh BEJIMYE3HUN BIUIMB HAa PO3BUTOK B OpraHizmi
BUTbHOPAIUKAIIBHOTO OKUCIICHHS.

Hanmipna aktuBizamisi [IOJI poOuth HeraTuBHUN BIUIUB Ha M'S30BY
JISUTBHICTh. Y CKJIQJIHIOETHCS Mepeaya TPUBAJIUX HEPBOBUX IMIYJILCIB, TaK SIK
NiBUILIYETHCS MPOHUKHICTH MeMOpaH HEpPBOBHX 1 M'SI30BHX  KJIITHH.
[TopymyeTbest Kanmbli€BUH HAcOC, M0 HEMHUHYYE TPHU3BOIUTH 10 3HMKCHHS
3IaTHOCTI M'A30BUX KJIITHH A0 CKOopoudeHHs. [lopyleHHs MITOXOHApPIaTbHUX
MeMOpaH, HEMUHYYE BeJie 0 3HMWKEHHS! PIBHA OKHUCHOrO (hochopriitoBaHHS, a
3HAYUTH MOTIPUIYE MOCTAYAHHS M'I30BUX KJIITUH €HEPTIELO.

Takum ynHOM, aktuBizaiis [10JI ckopouye mpane3aaTHICTh CIOPTCMEHA.

BinpHOpanukaabHe OKUCIICHHS — 1€ OJWH 3 HalBaXKJIMBIIINX MEXaH13MIB
PO3BUTKY CTOMJICHHSI IPU CITIOPTUBHIHN JiSUTBHOCTI.

Jlo ex3oreHHUX 3aco0iB, M0 TEPEIIKOIHKAE PO3BUTKY BTOMHU MPHU
CIIOPTUBHIN JISJIBHOCTI, ciif BigHecTH Bitamin E (Toxodepoi), TuMoa 1 psn
THIIHX.
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KoHTpOJIbHI IMTAHHS 10 TEMU

1. OxoponHe a0 Mmo3aMeXHE TaIbMyBaHHS.

2. llopymienHst QyHKIIH pEryIaTOPHUX 1 BETeTaTUBHUX CUCTEM.

3. BuuepnaHHs eHEpreTHUYHUX PE3EPBIB.

4, PoJsib TakTaTy B BTOMI.

5. [TlomkomkeHHss  OloJoriYHUX  MeMOpaH  BUIBHOpAJIUKaIbHUM
OKHCJICHHSIM.

Tema 13. BIOXIMIYHI 3AKOHOMIPHOCTI BIJTHOBJIEHHSI
MICJISI M'SI30BOI POBOTH

BigHoBICHHS € HalBaXTUBIIIMM TIEPIOJOM ITIATOTOBKU CIIOPTCMEHA, TaK
K caMme B Il yac B OpraHi3mi 3aKJaJaloThCsd OCHOBHU 3POCTAHHS CIIOPTHUBHOL
pare3aTHOCTI 1 PO3BUTKY MIBUAKICHO-CHJIOBHUX SIKOCTEH 1 BUTPUBAJIOCTI.

3 To4ykM 30py O10XiMii PO3PI3HAIOTH BIJIHOBICHHS TePMiHOBe 1
BiJICTaBJICHE.

Ha erami TepMiHOBOIO BiIHOBJIEHHSI YCYBAalOThCA  NPOIYKTH
aHaepoOHOro 0OMiHY, TOJIOBHUM YHHOM KpPEaTHH 1 MOJIOYHA KHUCJIOTA.

KpeatnH HakomuuyeTrbcsi B M'A30BUX KIITHHAX IMiJ Yac (I3UYHHUX
HABAHTAKEHb 32 PaXyHOK KpeaTHH(POCHATHOTO peaKIi:

kpeatuHpochar + AI® — kpeatnn + ATD

s peakmiss oOoporHa. Ilig wac BigHOBIEGHHS BOHA TMPOTIKAE B
3BOPOTHOMY TOPSI/IKY:

kpeatnH + AT® — kpearundochar + A/IP

OOOB'SI3KOBOI0  YMOBOIO TEPETBOPEHHS KpeaTuHy B KpeaTuHocdar €
HauuIIoK AT®, skuii cTBOpPIOETHCS B M'si3ax Miciisg poOOTH, KOJU BXKE HEMAE
BEJIMKUX EHEproBUTpAT Ha M'SI30BY [isbHICTh. JDkepenom AT® mpu
BITHOBJICHH] € TKaHUHHE JAMXaHHS, [0 MPOTIKAE 3 JOCUTh BUCOKOIO IIBUKICTIO
1 K€ CIOKMBA€ 3HAYHY KUIBKICTh KHCHIO. B SIKOCTI OKHCIIIOBaHHX CyOCTpaTiB
IpU LbOMY HallyacTille BUKOPUCTOBYIOTbCS KUPHI KHCIOTH.

Ha ycyHenHs kpeatuny noTpiOHO He Ounblie 5 XBuwiIKH. [IpoTsirom 1poro
qacy CIOCTEepIraeTbcs MIABHUILEHE CIOXHBAHHS KHCHIO, SIKE OTPUMAJIO Ha3BY
AJIAKTATHUI KMCHeBUI OOpT.

AnaxTaTHUM KHCHEBUN OOpr XapaKTepu3ye BHECOK KpeaTHH(ochaTHOro
nusixy pecuntesy AT® B eHeprozabe3nedyeHHs BUKOHYBAHOTO (P13MYHOTO
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HaBaHTa)XeHHA. HalOUIbIIMX 3HAaYeHb allaKTaTHUH OOpr JocsAra€e B 30HI
BUKOHAHHS (I3WYHUX HABAHTAXCHh MAKCHUMAJIbHOI TMOTY)KHOCTI 1 JOCATAE
BenmuuHu 8 — 10 1.

[Hmwmit npoaykt aHaepoOHOro oOOMIHY — MOJIOYHA KHUCJIOTa —
YTBOPIOETHCS 1 HAKOMUYYETHCA B Pe3yJbTarTi (PYHKIIOHYBaHHS TIIIKOJI3Y.
VYcyHeHHsl JlakTaTy BiOyBaeTbCS MEPEBAKHO y BHYTPIIMIHIX OpPraHax, Tak sK
BOHA JIETKO BUXOJIUTh 3 KJIITHH Y KPOB'SIHE PYCIIO.

JlakTaT, 1m0 HAaAXOAWTH 3 KPOBI B MIOKapJ, MIAAAEThCI aepoOHOMY
OKHCJIIOBAHHIO 1 MEPETBOPIOETHCS B KIHIIEBI MPOAYKTU — BYTJIEKHCIHMNA Ta3 i
Boay. Take OKHCIEHHS BHMara€ KHCHIO 1 CYNPOBOKYETbCS BHUIUICHHSAM
eHeprii, sika BUKOPUCTOBYETHCS IS 3a0e31eueHHs] poOOTH CEepIeBOro M'si3a.

3HayHa YacTHHA JIAKTaTy 3 KPOB1 MOTPAIISAE B MEUYIHKY 1 IEPETBOPIOETHCS
B rimoko3y. Lleil mpoiiec Ha3uBaeThCsl IIIOKOHeoreHe3oM. IIporiec ueit iae 3
BUTpaTaMu eHeprii Mosekyn AT®, mxepenaMu SKUX € IPOLECH TKAHUHHOTO
JTUXaHHS, M0 TMPOTIKAIOTh 3 IMMABUIICHOI MIBUAKICTIO 1 CHOXKHBAaHHSIM
HaIMIpHOI KIJTbKOCTI KHCHIO B TIOPIBHSIHHI 31 CITOKOEM.

[linBuilieHe CMOXMBAaHHA KUCHIO B HaOmmwkui 1,5 — 2 roauHu micis
3aBEpIICHHS M'SI30BOi pOOOTH, HEOOXIAHWM JJis YCYHEHHS JaKTaty 1
HA3UBAETHCS JIAKTATHUM KHCHeBUM Ooprom. JlakTtaTHuUN KHCHEBHUIl Oopr
XapaKTepU3ye BHECOK TIJIKOMI3y B eHepro3ade3leueHHss M'sa30BOi poOOTH 1
nocsirae Benukoi BennunHu 20 — 22 1.

YacTkoBO alaKTaTHUM 1 JaKTaTHUH OOpPT MOXKYTh YCTPaHSTCS MiJl 4ac
TPEHYBaHHS, IPH 3HMKEHHI TPEHYBAIBHIX HaBaHTa)XKCHbB, a4 TAKOXK B TPOMIKKaX
BiJIMTOYMHKY. Take BiTHOBIICHHS Ha3UBAETHCS MTOTOYHUM.

BiacraBneHne BiAHOBJIEHHS MOB'SI3aHO 3 MOMOBHEHHSIM 3aIaciB TIIKOTEHY,
XKUpIB 1 OUIKIB. BrnacHe, CMHTE3W HMX PEUYOBUH 1 CKIAAAIOTh OlOXIMIYHY
CYTHICTb IIMX TMPOIIECIB.

CuHTe3 TIKOreHy MPOTIKaE B M's3aX 1 B MEYIHI, MPUUOMY B MEPIILY
yepry HaKOMHYYEThCS M'SI30BHM TIiKOreH. CHHTE3 TJIKOTeHY BiJIOyBa€eThCH,
TOJIOBHUM YMHOM, 3 TJIOKO3H, [0 HAAXOAUTH 3 1Keto. [ paHnyHe BiTHOBJICHHS B
Oprasi3mi 3amaciB IJTIKOT€HY CTAaHOBUTh 24 — 36 roivH.

CunTte3 KUpIB 3IIACHIOETHCS B KUPOBIM  TkaHuHl. Crodatky
YTBOPIOKOTHCSA TIIILEPHH 1 5KUPHI KUCIOTH, TOTIM BOHU 3'€IHYIOTHCS B MOJIEKYITY
XKupy. JKup Takok YTBOPIOETHCS B CTIHIII TOHKOI KHIIKH IIIIIXOM PECHHTE3Y 3
OPOJYKTIB TMEpPETpaBiICHHS KUPY 1Xl. 3 MOTOKOM JiM(pH, a MOTIM KpPOBI pe
CUHTE30BaHHWIA XUP HAJIXOIWUTh B XUPOBY TKaHWHY. J[JI1 TOTIOBHEHHS 3araciB
KUPY HE0OX1HO He Oubiie 36 — 48 roauH.

BiacraBiene BIIHOBIIEHHS TAaKOXK BKIIFOYAC 1 BIHOBJIEHHS MOIIKOIKEHUX
BHYTPIIIHbOKIITUHHUX CTPYKTYp. Lle crocyeTbcs miodiOpui, MITOXOHJIpIH,
PI3HHUX KIITHHHUX MEMOpaH. 3a 4acoMm I1¢ HaWTPUBATIIIHNI TTPOIIEC, 110 BUMAarae
Bix 72 no 96 roguH.

Bci GioxiMiuHI TIPOIIECH, IO MPEICTABISIIOTh BIJICTaBICHE BiTHOBIICHHS,
MPOTIKAIOTH 31 CIOXKHBAHHSIM €HEprii, JukepenaoM sikoi € monekynn AT®, mo
BUHHKAIOTh 32 PaXyHOK OKHUCHOTO (pocopmmroBanus. Tomy mist dazu

63



BIJICTaBJICHOTO BIJHOBJICHHSI XapaKTEPHO KiJdbKa TMIABUIICHE CIIOKUBAHHS
KHCHIO, aJIe HE TaKe BUPAXKEHE, SIK PU TEPMIHOBOMY BiIHOBIICHHI.

BaxxnuBoro 0COONMMBICTIO BIACTABICHOTO BIHOBICHHS € HasSBHICTh
CBEPXBIIHOBJICHHS a00 cyrnepkomiieHcailii. CyTh IbOTO SIBUIIA MOJISITAE B TOMY,
110 PEUOBHUHM, 3pyHHOBaHI Mij Yac poOOTH, ITiJl Yac BITHOBJICHHS CHUHTE3YHOThCS
B BEJIMKUX KOHIIEHTpAIlisX Y MOPIBHSAHHI 3 1X mepeapobounm piBHeM. Ha sxainb,
CyNepKOMIICHCAIlII ~ HOCHTh  THUM4YacoBMi  xapaktep. IloTim  piBeHb
pare3aTHOCTI MOBEPTAETHCS A0 BUXITHOTO. OMHAK, SKIIO CYNEPKOMIICHCALIIS
BUHUKAE YacTo, TO 1I€ BeE J0 MOCTYMOBOrO MiJBUILIEHHS BUXIAHOTO piBHSA. Tak
OCb, IMOKa3aHO, IO pIBEHb Mpale3laTHOCTI Oe3MocepeHb0 TOB'SI3aHU 3
KOHIIEHTPAIIIEIO TJIIKOTeHY B M'sI3aX.

OCHOBHOIO PUYUHOIO CYNEPKOMIICHCAIlli € MiJBUIICHHI BMICT B KPOBI
TOPMOHIB, 10 BIUIMBAlOTh Ha CHHTETHYHI Tporecd. Yac HacTaHHS
CYNEpKOMIIEHCAIIl]l 3aJIEKUTh BiJl IIBUJKOCTI PO3Maly PEYOBUH MPU POOOTI: YUM
BHUIIIC MIBUIKICTh PO3IICIJICHHS MEBHOT PEYOBUHHU 1111 4aC pOOOTH, TUM IIBUIIIE
B110YBA€ETHCS 1i CUHTE3 TP BIJHOBJICHHI 1 paHILIE HACTAE CyNIEPKOMIIEHCAITIS.

Bucorta cynepkomMmeHcanii BU3HAYAEThCSl TIMOMHOK pPO3Majy PEUYOBUH
npu po6oti. YuMm riudiie po3mnaj peuoBUHU MpU poOOTI, TUM OLIBIIIE BUpAXKEHA
1 Buie cynepkomneHcauis. g o0coOnuBICTH CynepKOMIEHCALlU 3MYLIye
TPEHEPIB 3aCTOCOBYBATH Ha TPEHYBAHHAX BIIPAaBU BHMCOKOI MOTY)XHOCTI 1
TPUBAJIOCTI, 11100 BUKJIMKATH B OpraHi3Mi CIOPTCMEHA JJOCUTh MIMOOKUI po3maj
TUX PEYOBHH, BiJ] 3MICTY SIKUX 3HAYHO 3aJICKUTD MPaIe3/IaTHICTb.

Jlnst ciopTcMeHa cyTnepKoMIIEH Callis Ma€ BUHSTKOBE 3Ha4YeHHs. Ha BUCOTI
CYNEepKOMIIEHCAIlll ICTOTHO 3pOCTalOTh BCl SIKOCTI PYXOBOI MAiSUIBHOCTI, IO
0€3CyMHIBHO CIIPHSIE 3DOCTAHHIO CIIOPTUBHUX PE3YJIbTaTIB.

B gpanuii 4yac B MOpaKkTUIl CHOPTY 3aCTOCOBYIOTHCA TpHU TPyIU
BIJTHOBJIFOBAJILHUX 3aC001B: MeAaroriuHi, mcuxoJioriuHi i Meauko-0ioJioriuHi.

Jlo menaroriyHuX MeTOo/iB MPUCKOPEHHS BIAHOBJICHHS BITHOCATHCS:

— BHUKOPHUCTAHHS B TPEHYBAJILHOMY TMpolieci (I3UYHHX HABAHTAKEHb,
BIJIMOBITHUX (PYHKI[IOHATHBHOMY CTaHy CIIOPTCMEHA;

— palioHaJdbHa PETYJSIPHICTH TPEHYBAJBHUX 3aHSITh, HAsSBHICTH
HEOOXI1THOT TPUBAJIOCTI BIAMOYUHKY MK TPEHYBaHHSIMU;

— YepryBaHHs aHAaepOOHUX 1 aepOOHMX HABAHTAXKEHb, SIKE IOIEpeHKAE
HaJIMipHE YTBOPEHHS 1 HAKONWYCHHS B OPraHi3Mi JAKTaTy 3 MOAAJBIINM
MiABUIIEHHSM KHCIOTHOCTI.

[Icuxosoriuni 3aco0u, sIKl MPUCKOPIOIOTH BIIHOBJIEHHS, pi3HOMaHiTHI. Ha
MPAKTHII 3aCTOCOBYIOTHCS TaKi METO/IM MCHXOJIOTiYHOT 0 BIJIMBY:

* ICUXOJIOTIYHA CAMOPETYJISIIIS;

* ayTOTCHHE TICUXOM'S130BE TPEHYBAHHSI,

* HaBI1IOBAHHS 1 I'ITHO3;

* My3HUKa 1 CBITJIOMY3HKa;

* CTICIiaIbHI JUXaIbHI BIPABH;

* MCHUXOTITi€Ha (COPHUATIUBI YMOBH MOOYTY, PI3HOMAHITHICTh JO3BLILIA,
BHHSTOK HETaTUBHUX €MOIIH 1 T. I1.)
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Menuxo-6ioJioriuni 3ac00HM NMPUCKOPEHHS BIAHOBJICHHS MPaEe3JaTHOCTI
BIJIITPalOTh BAXKJIMBY POJIb B MIATOTOBILI CHOPTCMEHIB OyAb-sKO1 KBamidikamii 1
IIMPOKO 3aCTOCOBYIOTHCS B CIIOPTUBHIN pakTHIli. CIOAHM BITHOCSTHCS:

— TiIpoTepartis;

— Macax;

— IIOBHOL[IHHE XapuyBaHHS;

— JIKapchbKi 3aco0u.

B kiHneBOMy miJICyMKy BCl 3aCO0M TiIpoTepartii 1 Macaxy Mpu3BOJATh A0
nocuiieHHs J1iM(o- 1 KpoBOOOIry. 3aBAsSKU 1[bOMY BHYTPIIIIHI OPraHH 1 0COOIHMBO
M'sSi3M, 3BUIBHSIOTHCS BIJ KIHIIEBUX NPOAYKTIB MeTaboni3Mmy (Hacammepes,
JaKTaTy) 1 OTPUMYIOTh Yy BEJIMKUX KUIBKOCTAX KHCEHb, JDKEpena eHeprii,
OyaiBebHMIT MaTepiall.

3a paxyHOK Xap4yyBaHHsI B OpPraHi3M 330BH1 HaJXOJSTh JHKEpesia eHeprii,
OyaiBeNbHUN MaTepiall, BITaMiHM 1 MiHEpajbHI PEYOBUHHU, TOOTO BCE TE, WIO
HEOOXITHO  JUIsi  MIBUJAKOTO  mepebiry  BiHOBHHMX  mpoueciB.  OJHaK
He30alaHCOBaHe XapuyBaHHS MOKE HE TIJIbKU HE IPUCKOPUTH BIAHOBIICHHS, a 1
IIPOCTO 3BECTHU MOTO 0 HYJIS.

3acTOCYBaHHS JI03BOJIEHMX JIKApChKUX 3ac00IB CHpHsIE 3POCTaHHIO
pare3aTHOCTI, MPUCKOPEHHIO BITHOBJICHHSI, IMIJIBUILIEHHIO PIBHS ajamnTalii 10
M'sI30BUX HaBaHTaxeHb. DapMaKoJIOTiyH1 3aCO0M TaKOK MOXYTh CTUMYJIIOBATH
IMyHH1 BJaCTUBOCTI OpPTraHi3My, IOKpaIyBaTH 010€HEPTE€TUKY OPraHi3My.

KoHTpOJIbHI IMTAHHSA 10 TEMU

1. TepmiHOBE BiTHOBJICHHS.

2. Bigcrasiiene BiTHOBICHHS.

3. MeTroau MpUCKOPEHHS BiTHOBJICHHS.

Tema 14. BIOXIMIYHI 3AKOHOMIPHOCTI AJJANITAIIT
10 M's130BOI POBOTH

VY mupokomMy po3yMiHHI CJIOBO afgamnTailisi 03Ha4a€e «IpUCTOCYBaHHD». Jlo
BEIUKHX (DI3UYHMX HABAHTAKCHb, XapPaKTEPHUM IS CYYaCHOTO CIIOPTY
HeoOxiqHO amantyBatucs. lle mepenbavae qOTpUMaHHS CHOPTUBHOTO PEKUMY,
BMIHHS TIEPEHOCUTH CTPECOB1 HABAaHTAXKECHHSI, HAPEIIITI, PETYJISIPHO 3 BEIHKOIO
BIJITA4YCI0 TPEHYBATHUCH.

Ananrtainis 10 M'A30Boi  po0OTi — 1€ CTPYKTYpHO-(PYHKI[IOHATHHA
nepedyoBa OpraHiaMy, IO JIO3BOJIIE CIHOPTCMEHY BHUKOHYBaTH (i3uuHi
HABAaHTAKEHHS OLIBIIOI MOTYKHOCTI 1 TPUBAJIOCTI, PO3BUBATH OUIbII BHCOKI
M's130B1 3yCHILJISL B TOPIBHSHHI 3 HETPEHOBAHOIO JIHOJJUHOIO.
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bioximiuni Ta (i310JIOTIYHI MEXaHI3MHU afanTamii g0  (pi3uuHuX
HABaHTa)XeHb C(HOPMYBAIUCA B XOJ1 TPUBAJIOI €BOJMIONII TBAPUHHOIO CBITY 1
3adikcoBani B cTpyktypi JJHK. Tomy y kKoxHI# TI0UHA € BPOKEHA 3aTHICTh
710 ajanTailii abo reHeTHYHA ajanTalisa. B npuHIum MONEKyIsIpHI MEXaHI3MU,
110 JIe)KaTh B OCHOBI ajanTallli, OJTHaKOBI JJII OYyJIb-sIKOT'O OpraHi3My. Y TOM ke
yac piBeHb peaiizaiii OKpeMHUX aJanTallifHUX MeXaHI3MIB 1HJIMBITyaIbHUH 1
1ICTOTHO 3aJICKUTh BiJI KOHCTUTYII Tija, THIY BHIIOi HEPBOBOI AISJILHOCTI Ta
Oarato 1Hmoro. ToMy HeMmae HIYOro JMBHOIO, IO OJHI JIFOJW 3JIaTHI JIETKO
IPUCTOCOBYBATHUCS J10 BUKOHAHHS KOPOTKOYACHUX CUJIOBUX HaBAaHTAXEHb, 1HII
— JI0 BUKOHAHHS IIBHJIKICHUX BIPaB, a TPETI — JIETKO BHUKOHYIOTh BIPABU HA
BUTPUBAJICTh. [HAMBIAyambHI OCOOJUBOCTI TEHOTUITY HEOOXITHO BPaxOBYBATH
IpH B1I0OP1 AJIs 3aHATH OKPEMHUMH BUJIAMU CIIOPTY.

Amanramiial MOXKJIMBOCTI JIFOAWHU 3MIHIOIOTECA 1 3 BIKOM. I1i1 BIUTMBOM
CUCTEMaTUYHUX TPEHYBAaHb AANTALIHI MEXaHI3MHU YJIOCKOHAIIOIOTHCS, PIBEHb
aganTamii A0 M'A30Boi poOoTH 3pocTtae. Takuil mOpHpICT aganTalidiHUX
MOKJIMBOCTEH OpraHi3My, IO CIIOCTEPITAEThCS MPOTATOM KUTTS, HOCUTHh Ha3BY
¢enoTunivHOI aganTaiii.

Ananrariis 10 Gpi3MUHUX HaBaHTAXKEHb MIPOXOIUTH JiB1 (pa3u — TepMIHOBOI
a00 eKCTpEeHO1 ajanTailii Ta IOBroTpruBajioi abo XpOHIYHOI aanTarlfii.

OcHOBOIO  TEpMIHOBOi  ajanTaiii €  CTPYKTYpHO-(DyHKI[IOHAJIbHA
nepelyioBa, sKa BIIOYyBAa€TbCs B OpraHi3mi Oe3MOCepeHbO IMPU BUKOHAHHI
¢$13u4HOi poOOTH. METOI0 BOT0 €TaIly € CTBOPEHHS M's3aM ONTUMAJIbHUX YMOB
s (QYHKIIOHYBaHHs, TMTepml 3a BCE, 3a pPaxyHOK  30UIbIICHHS
€HEPronoCTavYaHHs.

HeoOxigH1 s nporo O010XiMivHi 1 (pi310JI0T1YHI 3pYIIEHHS BHHHUKAIOTh
i BIUTABOM HEPBOBO-TYMOPANBbHOI peryisiii. ['0JOBHUMHU pEryIsTOpHUMHU
¢dakTopamu TEpMIHOBOI ajanTallli € CMMIaTUYHA HEPBOBA CHCTEMa 1 TOPMOHH —
KaTeXO0JIaMIHH 1 TJTFOKOKOPTUKOITH.

Ha xmiTuHHOMY pIBHI TiJ J1€I0 HEPBOBO-TYMOPAJIBHUX MEXaHI3MIB
peryJsiii 301IbITyeThCsl BUPOOJICHHS €HEPrii.

Jlo OCHOBHUX 3MiH KaTaOOJIYHUX TIPOIECIB, IO NPHU3BOIUTH 10
MOCUJICHHS 3a0€3MEeUCHHS CHEPTi€l0, MOXKHA BIIHECTH HACTYITHI ITPOIIECH.

1. IlpuckopeHHsi po3mnajay IJiKOreHy B mediHui. Y 1pomy mnporeci
YTBOPIOETHCS TIJIFOKO3a, fKa IMOTparuiie B KpoB. Lle Beae o 30UIbIMICHHS
NOCTaYaHHA PI3HUX OpPraHiB HAWBAXKIIUBIIIUM €HEPTeTUYHUM CyOCTPaTOM.

2. IlocuieHHs1 cHHTe3y aepoOHOro i aHaepoOHOro M'sI30BOIO
riaikoreny. lleii npouec 3a0e3neuye BUPOOJIICHHS BEJIHUKOI KUIBKOCTI MOJIEKYI
AT®. B npomy mpoiieci BeIUKE 3HAY€HHS Ma€ TOPMOH aJIpEHaIH.

3. IligBHIEHHA MBUIKOCTI TKAHMHHOTO JUXAHHS B MIiTOXOHApPisX.
[TpuuwH TOMY ABI: 30UJIbIIIEHHS TOCTAYaHHSI MITOXOHIPIM KUCHEM 1 ITiIBUIIICHHS
aKTUBHOCTI ()EPMEHTIB TKAHUHHOTO JMXaHHS BHACIIJIOK aKTUBYIOUOi il
HauMIIKy AT®, 110 BUHUKAE MPU M'A30B1i1 poOOTI.

4, 36iab1menHst MoOLTI3aIlil :KUPY B :KUPOBHUX Jeno. BHacai 0K 11bOTO B
KpOB1 MiJBUIYETHCA PIBEHb HEPACHICIIJIEHHOTO >XKUPY 1 BUIBHUX >KUPHHUX
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KUCI0T. MoOwTi3a1lisl )KUPY BUKIHKAETHCS IMITYJIbCAMU BET€TATUBHOI HEPBOBOI
CUCTEMH 1 aJJpEeHaTIHOM.

5. IHigBumieHHs IBHUAKOCTI [-OKHMCJIEHHS KUPHUX KHCJIOT i
YTBOPEeHHSI KETOHOBHUX TiJl, SIKi € BAXKJIMBUM JIKEPESIOM €HEprii Mpu BUKOHAHH1
TpHUBaIOi Gi3uyHOI poOOTH.

Jlpyroro CTOpPOHOIO TEPMIHOBOI ajamnTalii € YHOBUIbHEHHS IIPOIIECIB
anabomi3smy. lleit mporec 3adirnae, nepir 3a Bce, OiocuHTe3 OinkiB. CrpaBa B
TOMY, IO Ha IIei mporec HeoOXigHo Oarato mMonekyna AT, ski nmpu M's30Bii
poOoTi HakmoTpiOHimIl came TaMm. Lle 3MyIIye opraHi3Mm 3aralbMyBaTH CHHTE3
OinKiB. 3mIMCHEHHS I[HOTO TaJIbMYBaHHS BiIOYBAEThCSA TiJ KOHTPOJEM
TTIFOKOKOPTHKOI/IIB.

Xoua TepMiHOBA ajamnTallisi pPO3BUBAETHCA 32 CXOXKMMH MeEXaHi3MaM Y
pI3HUX JIOJed, MpOTE€ TPEHYBaHHS BIUIMBAIOTh Ha LEW mpouec, poOssuu
aJIalTUBHI 3MIHU OUJIBII TNIMOOKUMHU.

ETam moBroctpokoBoi ajamnraiiii BiiOyBa€eThCsl B MPOMIKKAX BIAMOYMHKY
MDK TpEHYBaHHSIMU 1 BuUMarae Oarato 4yacy. biojoriyHe 3HayeHHs
JOBIOCTPOKOBOI ~ ajanTaimii — CTBOPEHHS B  OpraHi3mMi  CTPYKTYpHO-
(GyHKIIOHATBHOT 0a3u JUIsl Kpalloi peasizailii MexaHi3MiB TEPMIHOBOI ajanTailii,
TOOTO JOBTOCTPOKOBA aJamnTallisi MpU3HAYeHa I MiJATOTOBKU OpraHizMy o
BUKOHAHHS HACTYIHHX (P13MYHUX HABAHTAXKEHb B ONITUMAIBHOMY PEKUMI.

MoskHa BHUIUIMTH HACTYIHI OCHOBHI HANpsSIMKH  JIOBIOCTPOKOBOI
ajarnTanii.

1. IlinBuIIeHHs] MBUAKOCTI BiTHOBHHX mpoueciB. Oco0IMBO BEIHKE
3HAYeHHsS JUISl PO3BUTKY JIOBIOCTPOKOBOI ajamnTaiii Ma€ MOCHJIEHHS CHUHTE3Y
OMKIB 1 HyKJIETHOBMX KucioT. lle mnpu3BoAuTh 10 30UIBIICHHS BMICTY
CKOpPOUYYBaJIbHUX OUIKIB, OUIKIB-(DEpMEHTIB, KHCHEBO-TPAHCHOPTHUX OLJIKIB.
3aBASKMA TIABUIIEHHIO BMICTY B KJIITHHAX OUIKIB-()EPMEHTIB NPUCKOPIOETHCS
CUHTE3 I1HIIMX OIOJIOTIYHO BaXIMBHUX CIOJYK, 30Kpema KpeatuHpocdary,
TJIIKOTEHY, JIMiAIB. B pe3ynbrari TaKoro BIUIMBY ICTOTHO 3POCTa€ €HEPreTUYHUIN
MOTEHII1aJI OpTraHi3My.

2. 30isIbIIeHHsI BMICTY BHYTPIilIHBOKJIITHHHMX opraHoigiB. B mporeci
PO3BUTKY ajanTailii B MIOIUTaX CTa€ OUIbIIE CKOPOUYBAIHHUX EJIEMEHTIB —
Mio(iOpuit, 30UIBIIYETHCS PO3MIP 1 KIIBKICTH MITOXOHJPINA, CIOCTEPIraeThes
PO3BUTOK CapKOIUIa3MaTHYHOI Mepexi. B KiHIEBOMYy paxyHKy LI 3MiHH
BUKJIMKAIOTh M'SI30BY TiepTpodiro.

3. YaockoHa/leHHsI MeXaHi3MiB HEPBOBO-TyMOpPaJbHOIL peryasiuii. [Tpu
BOMY 3POCTAaOTh CHUHTETHYHI MOXKJIMBOCTI €HIOKPUHHHX 3aJI03, IO T03BOJISE
MIpY BUKOHAHHI (D13MYHUX HABAHTAXKEHb, JIOBIIE MITPUMYBATH B KPOBI BUCOKUH
pIBEHb TOPMOHIB, K1 320€3ME€UyIOTh M'S30BY JISJIBHICTb.

4. PO3BMTOK CTiKOCTi (Pe3UCTEHTHOCTI) /10 0i0XiMiYHUX 3pylIeHb, 1110
BUHHMKAIOTh B OpraHi3mi miJl 4yac M's130Boi podotu. Ilepiir 3a Bce 1€ cTOCyeThCS
CTIMKOCT1 OpraHi3My J10 MiJIBUIIEHHS KUCJIOTHOCTI 13-32 HaKOIWYECHHS JIAKTaTYy.
[lepenbavaeTncs, 110 HEUYTIUBICTH 0 3POCTAHHS KHCIOTHOCTI Y a/laliTOBAaHUX
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CIIOPTCMEHIB 00YMOBJIEHA YTBOPEHHSIM Y HUX MOJEKYJISIpHUX (HopM O1IKiB, 1110
30epiraroTh cBO1 010J10T1UH1 (PYHKIIIT IPU 3HIKEHUX 3HaUYeHHIX pH.

B xoxi TpeHyBanbHOrO mpoIecy OOMABa €Tanu ajamnTaiii — TepMiHOBa 1
JIOBrOCTPOKOBA — IO Yep31 MOBTOPIOIOTHCS 1 pOOJISATh OAUH Ha OJJHOTO B3aEMHUIN
BIUTMB. Tak, TepMiHOBaA ajanTarlis, 10 BUABISETHCS 1] Yac (i3U4HOi poOOTH,
NPU3BOJNTL JI0 BUHUKHEHHS B OpraHi3mi INIMOOKUX OIOXIMIYHHUX 1
Gb1310JIOTIYHUX  3pYIIEHb, SKI € TMepeIyMOBaMH JUIsl 3alyCcKy MeXaHI3MIB
JOBrOTpUBAJOi ajganTamii. Y CBOIO 4epry, JJAOBIOCTPOKOBA ajarTallis,
MIJBUINYIOYM EHEPreTUYHUM TOTEHIIal OpraHi3My, 301IbIIYE MOMKIMBOCTI
TEepMiHOBOI ajanTarlii. Taka B3aeMoliss TEPMIHOBOI Ta JOBrOTPUBAJIOL aJanTarlii
BEJIC JI0 3pOCTaHHS Mpare3JaTHOCTI COPTCMEHa.

Y crnopTUBHINA MpakTHI JUIS KUTBKICHOI OIIHKM aJanTaiii 10 M'S30BOi
poOOTH YacTo BHUKOPUCTOBYIOTH OI1OXIMIYHI TOKa3HHUKU: TEPMIHOBHIA,
B1JICTaBJICHU, KYMYJIITUBHUN TPEHYBaJIbHI €(DEKTH.

TepminoBuii TpeHyBaJbHUIl  eeKT  XapakTEpHU3ye  TEPMIHOBY
ajanranio. 3a CBOEK CYTTIO TEPMIHOBUN TpEeHYBaJIbHHUM e(eKT sBisge co00r0
010X1MIYHI 3pYIICHHS B OPTaHi3Mi CIIOPTCMEHA, 10 BUKJIMKAIOTHCS MPOIECaMH,
Kl CTAHOBJIATH CTPOKOBY ajantarito. [li 3pymieHHs (iKCyroThCcs i 4ac
BUKOHAHHS (DI3MYHOTO HABAHTAXKEHHS 1 MPOTITOM TEPMIHOBOTO BiJIHOBJICHHS.
3a rIMOMHOI BUSBIEHUX OIOXIMIYHUX 3MIH MOXHAa CYJIUTH IPO BHECOK
OKpemMux croco0iB BHUpoOsieHHd AT® B 3a0e3MeueHHs] €HEPri€l0 BUKOHYBaHOL
pooOOTH.

[TigBuIIIEHHS KOHIICHTpAIlil MOJIOYHOI KUCIIOTH, 3HWXEHHS BennauHu pH,
1[0 BIJ3HAYAIOTHCS B KPOBI MICJIsI BUKOHAHHS POOOTH «Iif 3aB'i3Ky» B 30HI
CyOMaKCUMaJabHOI MOTY)KHOCTI, XapaKTEPHU3yIOTh MOXJIMBOCTI  TJIIKOJI3Y.
[HIIMM MMOKAa3HUKOM CTaHy TJIIKOJII3Y € JIAKTATHUM KUCHEBUH Oopr. BemmuunHa
aJIaKTaTHOTO OOpry CBIMUWTHL MpPO BHECOK KpeatuH(pochaTtHoi peakiii B
€HEeprornocTayaHHsi BUKOHAHOI POOOTH.

BincraBiennii TpeHyBaJibHUIl eeKT MpeacTaBisie coO000 010XIMIYHI
3MiHH, 110 BUHUKAIOTh B OpraHi3Mi CIOPTCMEHA B HAHOMMIKY1 TTICTST TPEHYBaHHS
IHI, TOOTO B TIepiOJ BIJACTABJICHOTO BIJHOBICHHS. [OJOBHUM IIPOSIBOM
BIJICTABJIEHOTO TPEHYBAJIBHOTO €(QEeKTy € CyNnepKOMIIEHCallli pPEeYOBUH, Kl
BUKOPUCTOBYIOThCS MiJ 4ac (PpizuyHoi podoTu. J[o HUX ciij BIJHECTH M'S30Bi
O11Ku, kpeatuHpocdar, TITIKOreH M'sI31B 1 TEU1HKH.

KymyasitTuBHuii  TpeHyBaJibHUiIl eekT BigoOpaxae Ol10XiMIYHI
3pYIIECHHS, SIKI MOCTYIMOBO HAKOMUYYIOTHCS B OpraHi3Mi COPTCMEHAa B MpOoIIeci
TPUBAJINX TPEHYBaHb. 30KpeMa KyMYJIATHBHUM €()EKTOM MOXKHA BBa)KaTH
MIPUPICT B XOJII TPUBAIMX TPEHYBaHb MOKA3HUKIB TEPMIHOBOTO 1 BIJICTABJICHOTO
e(eKTiB.

KymynstuBauii egext Bojoaie crernudivyHiCTIO, HOT0 MPOSBU B 3HAYHIN
MIpi 3aJieXxaTh BiJl XapaKTepy TPEHYBATbHIUX HABAHTAKCHbD.

be3 3HaHbp 3aKOHOMIpPHOCTEW anamnTailii OpraHi3My 0 M'S30BOi po0OOTI
HEMOJXKJIMBO TPaMOTHO MOOYAyBaTHU TPEHYBaJbHUMN Mpollec. 3HAEHO OCHOBHI
010JIOT1YH1 IPUHIIUITK CIOPTUBHOTO TPEHYBAHHSI.
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I[puHuMn CBepPXOTArOUIeHHs. AJanTamiifHi 3MIHU BUKJIAKAIOTHCS
TUIBKM 3HAYHUMH HABAaHTAKEHHSMHU, W0 TMEPEBULIYIOTh 3a 00csAroM i
IHTEHCUBHOCTI TEBHHUIM MOpPOTOBUI piBeHb. HaBaHTaXeHHS, BUXOJSYH 3 I[HOTO
IMPUHIIUAITY, MOXKYTh OyTH e(PEeKTUBHUMHM 1 Hee(DEKTHBHUMU.

HeedexkTrBHI HaBaHTa)X€HHsI MPU3BOJATH JO IMOSBU B OpraHi3Mi JIHIIE
He3HAYHUX O10XIMIYHMX 1 (hI310JIOTIYHUX 3pylIeHh. BOHUM HE BUKIHUKAIOTh
PO3BUTKY aJamnTailii, aje CHPUSIIOTh 30€pEeKEHHIO JOCATHYTOrO PIiBHA.
HeedexTuBHI HaBaHTa)XKEHHA IIMPOKO BHUKOPHUCTOBYIOTHCS B  03J0pOBYIM
Gb13KYIBTYPI.

EdexTrBHI HaBaHTa)K€HHS MOBUHHI OYTH BHIIE TPAHUYHOI BEITUYHHH.
Opnnak Oyab-gKi HaBaHTaKEHHS MAlOTh MEXYy. Takli HaBaHTa)KEHHS HAa3UBAIOThCS
rpanuyHuMu. [lonanpiie 30i7blIeHHS HaBaHTaKEHb MOXE NPUBECTU MO
3HIDKEHHS TpEeHyBaJbHOTO eQeKTy, 1 Ha3UBalOThCS mMo3aMe:xkHuMHU. lle
0OyMOBJIEHO THM, IIO B 30HI I'PAaHUYHUX HABAHTAXXEHb BIJOYBA€THCS IMOBHE
BUKOPUCTAHHA BCIX HAasABHUX B OpraHi3Mi CIHOPTCMEHAa OIOXIMIYHHMX 1
(1310JIOTTYHUX PE3EPBIB, IO MPU3BOJATH JO MAKCUMAJILHOI CYIEpKOMIICHCALI].
HanMmipHi HaBaHTa)KE€HHS JTy>Ke€ BEJIMKOI IHTEHCHBHOCTI a00 TPUBAJIOCTI, 110 HE
BIJIMOBIAIOTh (YHKIIOHATBHOMY CTaHYy OpraHi3My, BUKIHUKAIOTh HACTUIBKU
ookl O1oXiMidyHi 1 (i310JI0T1YHI 3pYIIEHHS, IO ITOBHOIIIHHE BiIHOBJICHHS
ctae HeMmOoxJuBUM. CuHCTeMaTHYyHE BUKOPUCTAaHHS TaKUX HaBaHTaXEHb
OpU3BOAUTH JIO 3pUBY ajanTaiii abo ge3ajanTaiii, [0 BUPAXKAETbCI B
MOTIPIIEHH] PYXOBUX SKOCTEH, 3HMKEHHI MPaIre3aTHOCTI 1 pe3yJIbTaTUBHOCTI.
Ie siBUIIE B CIIOPTI HA3UBAETHCS MEPETPEHOBAHICTIO.

Y CHOpTUBHIA MpPaKTUI[l HaWyacTille BUKOPUCTOBYIOTH €(QEKTHBHI
HABAaHTA)XCHHSA, a TPAHUYHUX HAMararThCsl YHHMKATH, TaK SK BOHH JIETKO
MOXYTh TMIEPEHTH B TIO3aMEXKHI.

3 MpPUHIUIY CBEPXOTSTOIIEHHS BHIUIMBAIOTH JIBa TIOJOXKEHHS, IO
BHU3HAYAIOTh TPEHYBAJILHUMN MTPOIIEC.

1. Jlms po3BUTKY ajamTailii 1 3pOCTaHHSA CIOPTHBHOI MaillCTEpHOCTI
HEOOX1JHO BUKOPHUCTOBYBATH JOCHTh BEJIUKI 3a 0O0CATOM 1 IHTEHCUBHOCTI
(131M4HI HABaHTAXXEHHSI, 1110 MEPEBUILYIOTh TPAHUYHE 3HAUYCHHS.

2. Y mipy HapOCTaHHS afanTalliiHUX 3MiH CJiJ] MIOCTYTOBO 301UIBIITYBAaTH
TpeHYBaJIbHI HABAaHTAKCHHS.

I[IpuHunn 000poTHOCTI (MOBTOPHOCTI). AanTailiiiHi 3MiHA B OpraHi3mi,
10 BUHUKAIOTH M1 BIUTMBOM (hi3MuHO1 poOOTH, HE ToCTiiHI. [Ticas mpunuHeHHS
3aHATH CIIOPTOM a00 TPUBAJi MEpepBi B TPCHYBAHHIX, 4 TAKOXK MPHU 3HUKEHHI
o0CATYy TpEHYBAJIbHUX HABAHTAXXEHb aJanTalliiiHl 3pYyIIeHHS MOCTYIOBO
3MEHIIyI0Thcs.  lle  sBuIle  HA3WBAEThCS B CIOPTUBHINA  TPAKTHIN
pa3TpeHyBaHHsiM. B  OCHOBI 1bOrO  sIBUIIA  JIGKUTh  OOOPOTHICTH
cynepkommencarlii. CymnepkoMrieHcallisi 0o00poTHa 1 HOCHUTh THUMYacCOBHUI
xapaktep. OpHak dYacTe BWHUKHEHHS CyNepKOMIEHcarli (mpHu peryispHUX
TPEHYBaHHSX ) MOCTYIIOBO BEE /10 3pOCTAaHHS BUXITHOTO PIBHA HAWBAKIMBIIIIMX
XIMIYHUX CHOJYK 1 BHYTPIIIHbOKIITUHHUX CTPYKTYp, IO 30epiraerbcs
IPOTATOM TPUBAJIOTO YaCy.
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Taxkum yrHOM, OTHOPa30Be (Hi3MYHE HABAHTAKEHHS HE MOXKE BUKIUKATH
NPUPOCT afanTauiiHuxX 3MmiH. s po3BUTKY aganTtaiii TpeHyBaHHS MOBHHHI
CUCTEeMAaTUYHO TOBTOPIOBATHUCS MPOTATOM TPUBAJIOTO dYacy, 1 TPEeHyBaJIbHUN
polLieCc HEe TOBUHEH MIEPEpUBATUCS.

Ipunnun cnemudivnocTi. ApanTaiiiHi 3MiHH, 110 BUHUKAIOTh B
OpraHi3Mi CIIOPTCMEHa IIiJ] BIUIMBOM TPEHYBaHb, B 3HAUHIM Mipi 3aJIeKaTh Bij
XapakTepy BUKOHYBaHOI M's30BOi poOoTH. [Ipy MIBUIKICHUX HaBaHTXKCHHSIX —
3pocTae aHaepoOHe BUPOOHUITBO €Heprii. TpeHyBaHHS CHIIOBOTO XapakKTepy
NPU3BOMAATh IO HaWOUIBIIOro 3O0UIBIICHHS M'SA30BOI Mach 3a pPaxyHOK
MMOCWJICHOTO CHHTE3y CKOpOUyBaIbHUX OUIKiB. [Ipy 3aHATTAX Ha BUTPHUBATICTH
3pOCTalOTh aepOOHI MOKIMBOCTI OpraHi3My.

TpenyBanbHi  3aHATTA HEOOXIAHO TPOBOAUTH 13  3aCTOCYBaHHSIM
cnenu(piuyHuX JUIS KOKHOTO BHIY CHOPTY HaBaHTaxeHb. OpHak s
FapMOHIMHOTO  PO3BUTKY  CIOPTCMEHa 1€  MHoTpiOHI  HecneuudiuHi
3araJbHO3MIIHIOIOYI HaBaHTAXKEHHS, IO BIUIMBAIOTH HA BCIO MYCKYJIaTypy, B
TOMY YHMCIIl Ha M'SI3H, K1 Oe310cepeHbO HE OEpyTh y4acTh y BUKOHAHHI BIIPaB,
XapaKTEPHUX ISl TAHOTO BUY CIIOPTY.

IpuHunun mnocjigoBHocTi. bioxiMiuHI 3MIHM, IO JeXaTh B OCHOBI
aganTariii 10 M's30B0i poOOTH, BUHUKAIOTh 1 PO3BUBAIOTHCS HE OJHOYACHO, a B
neBHi mocmigoBHOcTi. IlIBHMame 3a Bce 30UIBIIYIOTBCS 1 HaWJIOBIIE
30epiraloThbcs MOKa3HUKU aepoOHOro 3a0e3neueHHs. binbiie yacy moTpioHo s
30UTbIIIEHHSI JIAKTaTHOI  Mpane3fatHocTi. HapemTi, B ocTaHHIO —4epry
MIJBUILYIOTHCA MOXJIMBOCTI OPTraHi3My B 30HI MAaKCUMaJIbHOT TTOTYKHOCTI.

[{s1 3aKOHOMIPHICTh aJanTallii HOBUHHA, NIEPIII 3a BCE, BPaXOBYBATUCS MPU
noOy/I0BI TPEHYBAJIBHOTO MPOILIECY B CE30HHHX BHUAAX CIOPTYy. PiUHHMIA UK
MOBMHEH MOYMHATUCS 3 €Taly PO3BUTKY aepoOHUX MoxkiauBocTeil. IloTiM iine
eTan pO3BUTKY IIBUIKICHO-CUJIOBUX SIKOCTEH. A MpH MiJIBECHHI 10 MKy (popmu
HEOOXITHO MpAaIlOBaTH HaJ PO3BUTKOM MAaKCHUMAaJbHOI MOTY>KHOCTI. BTim, 1e
naumie cxema. Ha mpakTuil 119 cxema MOXe 3a3HaBaTH 3MIHHM B 3QJICKHOCTI BiJl
BUJy CIIOPTY Ta 1HAMBIAYabHUX OCOOJIMBOCTEN CIIOPTCMEHA.

[punuun peryasiprocti. lleit npuHIMn onucye 3aKOHOMIPHOCTI
PO3BUTKY ajanTarlii B 3aJieKHOCTI BiJl PETYJISIPHOCTI TPEHYBAJIbHHX 3aHATH,
TOOTO BiJl TPUBAIOCTI BiIMOYMHKY MK TPEHYBaHHSIMU.

[Tpu yacTux TpeHyBaHHAX (IIIOJICHHUX a00 Yepe3 JIeHb) CUHTE3 OlIBIIOCTI
PEUYOBHH, 3pyHHOBAHMX MpPHU POOOTI, IIe HE 3aBEPIIYEThCS, 1 HOBE 3aHATTS
BiI0yBa€eThCs B (pa3i HEAOBIIHOBIEHHS. SIKIIO TpEHYBaHHS TPUBAIOTH B TOMY %K
peXHUMi, TO HEIOBIAHOBIEHHS Oyne mnornuomoBatuca. lle mpu3BOAUTH [0
noripmieHHss  (PI3UYHOTO CTaHy CIOPTCMEHa 1 3HIKCHHS CIIOPTHBHUX
pe3ynbTaTiB. Y Teopii CHOpTy Iie SBUIE OTPUMAJIO Ha3By HEraTHBHOL
B3a€MO/Iil HABAHTAKEHD.

[Ipy Benukiil TPUBAJIOCTI BIAMOYMHKY HOBE TPEHYBAHHS IPOBOIUTHCS
BXK€ TIICIA TIOBHOTO 3aBEpINEHHS BIJHOBJICHHS, KOJIH BCI TOKa3HUKHU
MOBEPHYJIHUCS 10 Tepeapododyoro piBHIO. B 11boMy BUNIAAKY TIPUPOCTY
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(YHKITIOHATBbHUX 3MIH HE crocTepiraerbcs. Takuil pexxuM TpeHyBaHb OTPUMAB
Ha3BYy HeWTPaJabHA B3a€EMO/Iisl HABAHTAKEHb.

Haiikpamuii edext nae mpoBeaeHHs 3aHATh B (Pa3i cynepkommeHcariii. e
Ja€  MOXJIIMBICTH TMOKpaIlyBaTH pe3yjibTaT 1 30UIbIIYBaTH BEJIUYHHY
HaBaHTaXEHHA. Take MoeAHAHHS TPEHYBaHHS 1 BIAMOYMHKY OTPUMANIO HA3BY
NMO3UTHBHA B3a€EMO/lisl HABAHTAKEHb.

VY CHopTUBHIM MPaKTHUI[l TPUHIMII MO3UTUBHOI 1 HETaTMBHOI B3a€MOIIT
HABAaHTa)XCHb BHUKOPUCTOBYETHCS TPHU MIATOTOBII CHOPTCMEHIB BHCOKOI
kBaui(ikariii, a HeUTpaIbHOI B3a€MO/IIT 3HAXOUTh 3aCTOCYBAaHHS B 0370POBUI
METUTIMHI.

Mpunoun wukiaiyHocti. CyTh IHOTO TPHUHIMITY TIPOCTA: TMEPIOAH
IHTCHCUBHUX TPEHYBaHb CIIiJ] dYepryBaTud 3 TMepioJaMu BiJMOYMHKY abo
TpeHyBaHb 3 BHKOPWCTAHHSM HaBaHTa)XCHb 3MEHIIEHOTO o0csary. Ha ocHOBI
[LOTO TPUHIUIY TUIAHYETHCS PIYHUN TPEHYBAJIbHUM UK. PlyHUN 1UKI
HMOAUTIETBCA Ha TIEPIOJU, TPHUBAIICTIO KIJIbKA MICAIB, IO BIAPI3HSIIOTHCS 3a
o0caroMm  TpeHyBaJbHUX  HaBaHTakXeHb. Ili  mepiogu  HAa3UBAIOThCS
MakpouukJoM. I[lepionn cknamaroThess 3 eTamiB — MipouukiiB. Koxen
MIKPOIIMKJI BUPIIIYE KOHKPETHE IIEJaroriuHe 3aBJaHHS 1 CIPHUSE PO3BUTKY
crienndiuHoi aganTamii 70 GI3UIHUX HaBaHTaKEHb IIEBHOTO BUY: IIBUJIKICHUX,
IIBUJIKICHO-CUJIOBUX SIKOCTE€H, BUTPUBAJIOCTI. 3a3BUYail MIKPOIMKI TpUBaE [
aHiB. [lpuyomy, B mepuri 3 — 5 AHIB — HPOBOAATHCSA 3aHATTS BIAMOBITHO 10
MIPUHITUITY HETATUBHOI B3a€MO/Tii HABAaHTAXCHB. 3aKJIFOYHA YaCTHHA MIKPOITUKITY
MICTUTh BIIHOBJIFOBAJIbHI 3aXO0/H, SIKi MPU3BOJATH 0 cynepkomneHcarii. HoBuit
MIKPOLMKII TOYMHAEThCS 3 (Da3u CyNepKOMIIEHCAlll 1 Ha TJI MO3UTHUBHOI
B3a€MO/I11 HABAaHTAKEHb.

TakuM YUHOM, TPEHYBAaHHS B KOXKHOMY MIKPOITMKIII TIPOBOJSATHCS 3a
TUTIOM HETaTHBHOI B3a€MOJIIi HaBaHTaXEeHb, a MDK MIKPOIMKIAMH ICHYE
MO3UTHBHA B3a€MO/Iisl HABAHTAKCHb.

KoHTpoJIbHI NUTaHHSA 10 TeMH

1. Illo Take agamraiis?

2. TepmiHoBa a00 eKCTpeHA ajanTalis.

3. JoBroctpokoBa abo XpoHIUHA aJanTarlis.

4. TpenyBanbHUI €PEKT.

5. bioJsioriuHi NpUHIMIN CIIOPTUBHOTO TPEHYBAHHS.
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Tema 15. BIOXIMIYHI OCHOBH ITPALHE3JAATHOCTI

3 06i0yOTiYHOI TOYKH 30py CHOPTHBHY TMpane3JaTHICTh MOXXHA
BU3HAYUTH SK CTPYKTYPHO-(YHKI[IOHAJIBHUN MOTEHIiadl a00 CTaH OpraHi3My
CIIOPTCMEHAa, 110 JIO3BOJISIE MOMY BHUKOHYBaTH crnenudiuai  ¢izuyHi
HaBaHTaXEHHS MMEBHOT MOTY>KHOCTI 1 TPUBAJIOCTI.

CrnopTvBHa Mpane3aTHICTh SIKICTh IHTETpaJibHA, MPOSB SKOi 3aJIEKUThH
BiJl Oarathox (hakTopiB. MOXKHA BUAUIMTH HACTYIHI (DaKTOPH, M0 OOMEKYIOTh
Mpale3aTHICTh CIIOPTCMEHA:

* MOXJIMBOCT1 €HEPTeTUYHOTO 3a0€3MEUYEeHHSI M'sI30BO1 I1sUIbHOCTI;

* (YHKIIOHAIBHUH CTaH 1 PO3BUTOK OCHOBHHX CHCTEM OpraHi3My
(M's130BOi, Kapa10pecHipaTopHOi, HEPBOBOI, €HJOKPUHHOI, TPABHOI, BUJAUIBHOI,
IMyHHOI Ta T. 11.);

* TeXHIKa BUKOHAHHS ()I3WYHUX HABAHTAXEHb, XapaKTEPHUX JJII JAHOTO
BUY CIIOPTY;

* TAKTUKa BEJIEHHS CIOPTUBHOI OOPOTHOM;

* [ICUXOJIOT1YHA MIATOTOBKA CIIOPTCMEHA.

[lepmri fgBa YWMHHWKA BHU3HAYAIOTh IMEPEBAXKHO (PI3UYHY MIATOTOBKY
cropTcMeHa abo (i3H4Hy Hpale3IaTHICTh. IX 3a3BuYaiil Ha3uBaOTh paKTOpaMu
BHYTPIIIHIX MosIuBOcTel. [HII pakTopyu — TeXHIKA, TAKTHKA, IICUXOJIOT1YHA
MIATOTOBKAa — € (DaKkTopaMHd MPOAYKTHBHOCTI, BIJ SKHX 3aJI€KUTh MPOSB
¢daktopiB MoxymBocTed. TuUIbKM TpU BHCOKMX TMOKa3HUKax (PaKTopiB
MPOTYKTUBHOCTI MOXKYTb MPOSIBUTUCS YNHHUKHA MOKJITHBOCTI.

3 ycix mnepepaxoBaHuxX (akTopiB HaOUIbIIe 3HAYEHHS Ma€ CTaH
Ol0CHEpPreTUKH, TaK K HEMOXXJIMBO BHKOHATH OyAb-sKy poOoTy 0e3 BHTpar
€HEeprli.

B enepro3abesneueHHi OpraniaMy BUPIIIAIBHY POJIb BIAITpae pecHUHTE3
AT®. 3amexxHo BiJ JOMIHYBaHHS aJaKTaTHOTO, JAKTaTHOrO abo aepoOHOTro
nuiaxy pecunresy AT® B eneprozabe3nedeHH1 BUKOHYBAHOI pOOOTH BUIILISIOThH
TPU KOMIIOHEHTH TMPAIE3/IaTHOCTI: AJIAKTATHY, JIAKTATHY i aepoOHY.

YacTto mepmri JBa BUAM Mpaie3gaTHOCTI 00'€THYIOTh 1 Ha3WBAIOTh
aHaepoOHOI0 MpaNe3IATHICTIO.

AepoOHa Tmpane3laTHICTh MPOSIBISETHCA MPU BUKOHAHHI TPUBAIUX
¢b13MYHUX HABaHTAXKEHb, a aHAepOOHA TMpare3IaTHICTh 3a0e3Meuye MOXKIUBICTh
BUKOHAHHS  KOPOTKOYAaCHMUX HABaHTAXCHh BHUCOKOI Ta MaKCHUMAaJbHOI
IHTEHCUBHOCTI.

BunisnieHi KOMITIOHEHTH Mpare31aTHOCTI B PIBHINA MIpi BITHOCSTHCS, SK 10
3arajibHOi, TaK 1 CIeIiaJbHOI IMpare31aTHOCTI.

Po3srnsHeMo 3aranbHy Mpale3faTHICTh, TaK SIK O10XIMIYHI MEXaHi3MHU
JIeKaTh, MepI 3a Bce, B 1i OCHOBI.

AJaxkTaTHa Mpane3 aTHICTh MPOSIBISIETHCS TPH BUKOHAHHI HABAHTAXXEHB B
30H1 MaKCHUMAaJbHOI MOTY>XKHOCTI, TOOTO HaBaHTaXE€Hb, SKI MOXHa 30€perTd B
mexkax 15 — 20 cex. Taki HaBaHTaXEHHS, TIEPEBAYKHO 3a0€31MEeUyIOThCS
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kpeatuHdpochatauMm ciocodbom yrBopeHHsI ATD, TOOTO anakTaTHUM CIIOCOOOM.
ToMy NOTY)XHICTh IIMX HABaHTAXEHb B 3HAYHINA MIp1 3aJ€XUTh BiA 3MICTy B
M'si3ax KpeatuHpocaTy 1 aKTHUBHOCTI (PEpMEHTy KpeaTWHKIHA3u, SKUN
BIJIMOBIAA€ 3a CUHTE3 KpeaTuHdocdary.

JIo OCHOBHHMX CTPYKTypHHX (DaKTOpiB, sKi OOMEXYIOThb ajaKTaTHY
npane3IaTHiCTh, € KUIBKICTh Mio(piOpHUiI 1 PO3BUTOK CapKOILIa3MaTUYHOT
Mepexi. Uum wmenme wmiodgiOpuian, TAM TOBLUIBHINIE 1 cla0Kime M's30Be
ckopoueHHs. YuM Tipiiie po3BHMHEHA CAapKOIUIa3MaTHUYHA MEpEka, TUM Tiplie
IIPOBEJICHHSI M'sI30M HEPBOBOT'O IMITYJIBCY.

Jlo cTpykTypHUX (DaKTOpiB MOXKHA BIAHECTH KUIBKICTh HEPBOBO-M'SI30BUX
CHHAICIB, 110 3a0e3NneuyroTh Nepeaady HEpPBOBUX IMMYJBLCIB Bill HEPBIB A0
M's3iB. Ille ogHMM CTPYKTYypHUM (DaKTOPOM MOXKHA BBaXKaTH BMICT y M's3ax
O11Ka KoJlareHy, sikhii 6epe y4acTb B M'sI30BOMY PO3CIa0JICHHI.

HaiiGinp1m BaxTuBUM (DYHKIIOHAIBHUM YMHHUKOM, IO JIEXKUTh B OCHOBI
JAKTATHOI Tpaie3gaTHOCTI, € aKTUBHICTb (PEPMEHTIB, sikKi OepyTh ydacTb B
M's130BiM JisiIbHOCTI. Bing AT®a3H01 aKTUBHOCTI MIO3MHY 3aJICKUTh KUIBKICTh
eneprii AT®, mneperBopeHoi B MeXaHIYHYy pOOOTy, TOOTO MOTYXHICTh
BUKOHYBaHMX (I3MUHMX HaBaHTaXEHb. AKTUBHICTh KaJIbIIIEBOTO Hacoca
BHU3HAYa€ MIBUAKICTh M'I30BO1 pesakcallii, BiJl SKOi 3a1eXaTh IMIBUIKICHI SKOCTI
M'sI31.

[lepepaxoBaHi CTPYKTYpH1 1 (PyHKIIOHAIbHI (PaKTOpH Jit0OTh HEOJIHAKOBO
B M'30BUX BOJIOKHAX Pi3HUX THUIIB.

BunisistoTh TpY TUTIH BOJIOKOH B M'A3aX.

1. ToHiuHi (4epBOHIi, MOBUIbHI, S-BOJIOKHA) MICTITh BIIHOCHO BEJHUKY
KUTBKICTh MITOXOHJIpiK, Oarato wmiornoOiHy, ane wmano Miodiopuin. Bouu
CKOPOYYIOTHCSI TIOBUIBHO, PO3BUBAIOTH HEBEIHMKY MOTY)XKHICTh, A€ TPUBAIHA
gac.

2. ®a3uyHi (0iai, mBuaki, F-BosokHAa) MatoTe 6arato Miodiopw, 100pe
PO3BUHEHY CapKOIUIa3MaTUYHY MEPEXKY, JO HUX MIIXOJUTh 0arato HEPBOBUX
3aKiHYeHb. MITOXOHJIpI B HUX 3HA4YHO MeHIe. Lle BoyiokHa, po3paxoBaHi Ha
BHUCOKY IIBHJKICTh 1 CHJIy CKOPOYEHHS, ajié MpPH I[bOMY BOHHM HE MOXYTh
CKOpPOUYYBAaTHUCSl JIOBrO, TaK fK TMpalOOTh Ha 3amacax kpeatundocdary i
[JIIKOTEHY.

3. Ilepexigni M'si30Bi BOJIOKHA 3aiiMalOTh 3a CBOEK OYJIOBOIO Ta
(YHKIIOHYBAaHHSM MPOMIKHE MOJT0KEHHS.

CriBBITHOIICHHS] MK PI3HUMH THIaMHU M'SI30BUX BOJIOKOH BH3HAYAETHCS
TeHETUYHO. XO04Ya BCE JX MPU TMOCWICHHX TPEHYBAHHSIX MOKHA 30UTBIITUTH
KUIBKICTh M10GIOpWJI B IIBHUIAKUX BOJIOKHAX, 30UIBIIMBIIM TUM CaMHUM iX
Mpare3aTHICTh 1 BUKITMKABIIH TiepTpodio M'sI34, aje BCe XK 1€ 3pYIICHHS HE
MO3Ke€ 3 cTailepa 3pOOUTH CIIPUHTEpA.

JlakTaTHa Tpane3gaTHICTh peai3yeThCs, SIK MPAaBWIO, MPU BUKOHAHHI
(G13MYHUX HaBaHTaXEHb B 30HI CyOMaKCHUMAaJIbHOT MOTYXHOCTI TPHUBAJICTIO 10
5 xBwiuH. Taki HaBaHTaXEHHS B OCHOBHOMY 3a0€3MEUYIOThCSl JAKTATHUM
pecunTezoM AT®. 1li HaBaHTa)KEHHs TaK i HA3UBAIOTh JAKTaTHI. IX aGcomoTHa
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MOTYXHICTh 3aJICKUTh Bl Mepeapo0ouoi KOHIEHTpallli M'sI30BOr0 TIIIKOTEHY 1
aKTUBHOCTI (JEpMEHTIB, 1110 O€pYyTh y4acTh B TIIKOMI31.

MoXIMBOCTI JTAaKTaTHOTO KOMIIOHEHTa Mpane3qaTHOCTI 00yMOBIIEHI
NPakTUYHO THMH K CTPYKTYpHUMH 1 (YHKIIOHAJIbHUMH (DaKTOpamu,
OMHMCAaHUMH BHUIILE MO0 ajakTaTHOl mpare3naTHocTi. OaHaK iX BIUIMB MEHII
BUPaXEHUH, TaK sIK 32 paXyHOK JIAKTATHOIO KOMIIOHEHTa BUKOHYEThCSI poOoTa 3
MEHIIOI0 CHJIOKO 1 IBUKICTIO B TIOPIBHSIHHI 3 JIAKTATHUMHU HABAHTA>KEHHSIMH.

Ha BigMiHy BiJ allakTaTHOTO KOMIIOHEHTA, YK€ BaXKJIUBUM (haKTOPOM,
IO BIUIMBA€ Ha JIAKTATHY IMpale3IaTHICTh, € KOMIEHCATOPHI MOKJIHBOCTI
opranizmy, 10 3a06e3ne4yIoTh CTIHKICTh 10 3pOCTaHHS KUCIOTHOCTI.

[Tpu OypxuuBiii Teyil TIIKOMI3y B1IOYBA€TbCA YTBOPEHHS 1 HAKOTHYEHHS
B M'SI30BHMX BOJIOKHAX BEJIMKHX KIJIbKOCTEW sakTary. BimOyBaerbcs 3cyB pH B
KHCily cTtopoHy. IIpym npoMy BinOyBarThCsl KOH(IpMalliiiHi 3MIHA M'SI30BHX
O11KiB-(pepMEHTIB, IO MPHU3BOJIUTH A0 3HIKEHHS iX akTHBHOCTI. HeraTuBHO
3MIHIOETHCS 1 CKOPOUYBaJIbHA 3/IaTHICTh M'A30BUX KJIITHH.

HeliTpanizaiis MOJIOYHOI KUCIOTH 3[IIACHIOETHCS Oy(PEpPHUMU CUCTEMAMHU
3a paxyHOK JIy>)KHUX KOMIIOHEHTIB. OpHak OydepHa €MHICTh Oprasizamy i
0CO0JIMBO KPOBI MiJl BILIMBOM TPEHYBaHb MPAKTUYHO HE 3MIHIOEThCA. B nanumit
yac BBAXKAE€THCA, IO PO3BUTOK PE3UCTEHTHOCTI /10 MIABUILEHHS KUCIOTHOCTI y
BHCOKOTPEHUPOBAHUX CHOPTCMEHIB MOB'SI3aHO HE 31 30UIBIICHHSM JIY>KHOTO
pe3epBy OpraHiamy, a 3 BHUPOOJICHHSM HOBHUX, OUIbII CTIMKUX 10 3MiHM pH
130(bepMEHTIB 1 3 (POPMYBAHHSIM KOMIUIEKCY MPUCTOCYBAIIBHUX MEXAHI3MIB, IO
JAI0Th OPTaHi3My MOKJIMBICTH MPAIIOBATH B YMOBAX 3HAYHOTO 3aKUCIICHHS.

[Ile oauH QyHKIIOHANBHUM (akTOp, IO BIJIMBAE HA JIAKTaTHY
Mpane3 aTHICTh — 1€ HAasIBHICTh B M'A3aX (hepMeHTy JakraraerigporeHasu. Llei
(depMeHT TepeBaKHO KaTaji3ye MEPETBOPEHHs MIPOBHHOTPATHOI KHCIOTH B
MOJIOYHY 1 HaBmaku. JlaktaTaerigporeHasa € TIPUYUHOIO  BUCOKOT
IpaLe3/1aTHOCTI CKEJIETHUX M's31B 3 BEJIMKMM BMICTOM IIBHJIKMX BOJIOKOH.

BHyTpuM'30BUMH CTPYKTYpHUMH YHHHHMKaMH, IO JI€KaTh B OCHOBI
aepoOHOI TpaIe3IaTHOCTI, € KUIBKICTh MITOXOHJAPIM B M'S30BUX KIITHHAX 1
3MICT B HUX Miorjo0iHy. AepoOHI HaBaHTa)XEHHs, TMEPII 3a BCe, MOB'S3aHI 3
aepoOHuUM crocobom pecunTesy AT®, saxuii mnpoTikae B MITOXOHIPISX.
Miorno6iH ke 30epirayd i NepeHOCHUK KUCHIO B M'SI30BUX KIIITUHAX, TOOTO BIJ
HOT0 KOHIIEHTpAIlli 3aJeKUTh MOCTa4YaHHS KUCHEM MITOXOHJPINA. 3B'SI30K MIXK
KOHIICHTpAIlI€I0 MIOrJI00IHY 1 aepoOHOI 3[aTHICTIO M'S30BOT TKAaHWHH BXKE
cTaja akCioMolo.

Ase aepoOHa 3/aTHICTh M'siza 0 poOOTH B OUIBIIIN Mipi 00yMOBJIEHA
no3am’si30BUMH  (pakTopamMu:  (DYHKI[IOHAJIbBHUM CTAaHOM BEreTaTUBHHUX 1
PETYJIATOPHUX CHCTEM OpTraHi3My, 3armacaMu 1o3aM’sI30BUX JKEpell eHeprii.

VY 3a0e3nedeHHi aepoOHUX HABaHTAXEHb aKTUBHY y4acTh Oepe HepBOBa
cuctema, 1m0 (QopMye 1 HampaBisie M'sI3U, CHUCTEMa KpPOBOMOCTAa4aHHA, IO
JOCTaBJISIE B M's13U, MaOyTh, TOJIOBHUI (DaKTOp, IO JIIMITY€e — KUCEeHb. OCTaHHE
O3Hauae, 110 KiJIbKICTh €pUTPOIMTIB Y KPOB1 OaraTto B 4OMy BU3HAYA€ 3/IaTHICTh
OpraHizMy J10 aepoOHO1 poOOTi.
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Benukuii BHecOK y 3a0e3neyeHHs aepOOHMX MOXKIUBOCTEHW OpraHizmy
BHOCUTH 1 meuiHka. [lewinka 3abe3medye M'si3u MO3aM’S30BUMH JKEpesiaMu
eHeprii.

BaxnuBy ponap B mporecax aepoOHOro OOMIHY TpaiOTh TOPMOHH.
HaiiGinpmmii BHECOK y Il MPOIECH BHOCSATH TOPMOHHM HAJHUPKOBUX 3aJ103.
[Ipouiecu aepoOHOrO 1 aHaepoOHOrO pecuntesy AT® B3aeMOmNoB's3aHi, Tak K
aHaepoOH1 mpoliecu GaraTopa3oBO MOBTOPIOIOTHCS IMiJT Yac M'S30BOi poOOTH, a
JUIS TIOTIOBHEHHS 3amaciB KpeaTuH@ocdaTy 1 BUIAJICHHS JakKTaTy 3 M's3iB
HEOOX1/IHI TMpoIlecH aepoOHOro AuxaHHsA. | 3HAYHOIO MIpPOIO IIi MpOIecH
MOB's13aH1 3 POOOTOIO MEUIHKH.

[Ile pa3 HEOOXiAHO HiI[KpCCJII/ITI/I 10 BC1 BUJIM TIPAIe3AaTHOCTI 3aJIekKaTh
TaKOX BiJl TEXHIYHOI, TAKTHYHOI 1 TICUXOJIOTIYHOT MIATOTOBKU. XO0pOIIia TEXHIKO-
TaKTUYHA TMIATOTOBKA [O3BOJIAE CIOPTCMEHY €KOHOMHO 1 palliOHaJbHO
BUKOPHCTOBYBAaTH EHEPIeTHYHI pE3epBH 1 THUM CaMUM JOBIIE 30epiratu
npane3AaTHICTh. 32 paXyHOK BUCOKOI MOTHBAIlii, BEJIUKOI CUJIM BOJI1 CIOPTCMEH
MOK€ MPOJAOBXKUTA BUKOHAHHS pOOOTH HaBITh B YMOBAX HACTaHHS B OpraHi3mi
3HAYHUX O10XIMIYHUX 1 PYHKI[IOHAIBHUX 3MIH.

CrnopTvBHA TMpane3aTHICTh XapaKTepU3YeThCs cneuupidHicTIO, 1110
BUSBJISIETHCSL B 3HAUHIM Mipl NMPU BUKOHAHHI HABAaHTaXXEHb, XapaKTEPHUX IS
JTAHOTO BUY CIOPTY, SIKUM 3aiMa€EThCsl KOHKPETHUN CIIOPTCMEH.

CrneundiyHicTh Ipane3aaTHOCTI B 3HaYHINA Mipl 00YMOBJIEHA TUM, IO PsiJT
(akTOpiB, IO JIMITYIOTh SIKOCTI PyXOBOI JISJILHOCTI € CYTO crieUu()iYHUMH A
KOKHOT CHOPTUBHOI JucUUIUIiHU. CriennivyHicTh Npale3aaTHOCTI e TOB'I3aHa
3 TUM, IO TIPY BHKOHAHHI BIpPaB, BUKOPHCTOBYBAHUX B JAHOMY BHJI CITOPTY,
YAOCKOHAIIIOETHCS TEXHIKA PYXIB, MiABUILYETHCS iX €PEKTUBHICTb.

binbir BUCOKa ceM(IYHICTh XapakTepHa sl aepOOHUX KOMIIOHEHTIB
pare3aTHOCTI, TOB'I3aHUX MEPEBAKHO 3 BHYTPUITHBOM'S30BUMHU (PaKTOpaMH
MOXJIUBOCTEN (KIITBKICTEO Mi0o(i0puI, KOHIIEHTPAITIEI0 M'S130BOTO
kpeatuHdocdary 1 TIKOreHy, aKTUBHICTIO BHYTPHUIITHHOM'SI30BUX (DEPMEHTIB).
Po3BuTOK 11MX (haKTOPIB B OKPEMHUX M'A3aX Y CIOPTCMEHIB PI3HUX CIIeiai3alii
HEOJIHAKOBO, TaK SIK MPU BUKOHAHHI BIPAB, BIACTUBUX KOHKPETHOMY BHIY
CIIOPTY, B OCHOBHOMY (DYHKITIOHYIOTh TUIBKM TEBHI Tpynu M's3iB. Tomy 3a
paxyHOK TPEHYBaHb caMe Yy IIUX M'SI30BUX TPYII ITiIBHIIYETHCS TMpare3aaTHICTh.

AepoOHa mpane3matHicTh MeHI crnenudiuda. llg  mpanesgaTHicTh
aepoOHOr0 KOMITIOHEHTa OOYMOBJIEHA THUM, IO MOPSIA 3 BHYTPULIHBOM'SI30BUMHU
(dakropamu (KUIBKICTh MITOXOHJPIA, BHYTPUUIHBOM'SI30B1 3amacu JHKepes
€Heprii, aKTUBHICTh BHYTPHUIITHHOM'SI30BUX (DEPMEHTIB €HEPreTUYHOTO OOMIHY).
HaiiBaknmuBimie 3Ha4YeHHs [Jisi MPOSBY aepoOHOI TMpaie3gaTHOCTI MaroTh
mo3am’si30B1 yMHHUKU. [li (dakTopu BUMararoTh Xopomioro (GyHKIIOHYBaHHS
CEPIIEBO-CYAMHHOI Ta JMXAJbHOI CHUCTEM, MEYIHKHU, BHUCOKOI €MHOCTI KPOBI, a
TaKOX 3aIaciB JIETKOJIOCTYIMHUX JIsl BUKOPUCTAHHSI €HEPreTHYHUX CyOCTpaTiB.
Tomy criopTcMmeH, sIKUii Ma€ BUCOKHM PiBEHb MPAIe3gaTHOCTI, MOXKE MPOSBUTH
aepoOHy mpalle3/1aTHICTh HE TIJIbKKU B TOMY BHUJ AISUTBHOCTI, /e BIH IPOMIIIOB
Crieliali3oBaHy MiJITOTOBKY, aje 1 B IHIIMX BUAaX M's130Boi po6oTu. Hanpukian,
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KBaTi(hiKOBAHUM JMHKHUK MOJKE TIOKA3aTH HEMOTaHI pe3yslbTaTh mpu Oiry Ha
JIOBI1 JUCTAHII].

Jo6pe Bigomo, mo ¢izuyHa Mpane3iaTHICTh 3aleKUTh BiA BIKYy. Y Mipy
3pOCTaHHS 1 30UTBIIEHHS Macd TUIa MpaIe3aTHICTh 3pOCTa€, aje PO3BUTOK
OKpPEMHUX KOMIIOHEHTIB Ipalie31aTHOCTI B1I0YBa€ThCS HEOHAKOBO.

AmnaepoOHi cioco6u yTBopeHHs AT® y miTedt po3BHHEHI HEIOCTATHBO,
3MicT KpeatuHdocdary B iX M's3ax 3HAYHO HIDKYE, HIK Y JIOPOCIOro, IO
1ICTOTHO OOMEXY€e ajaKkTaTHy Ipale3IaTHICTh TUTHHHU. 3 BIKOM, 31 30UJIbIIICHHSIM
M'S30BOi MacH MOKJIMBOCTI IIbOT0 NUIAXY pecuHTesy AT® 30UIbLIYIOTHCS.
Oco0aMBO MIBHAKO PO3BHBAIOTHCS MOMIJIHMBOCTI KpeaThH(OochaTHOTO MUIAXY
pecunTesy AT® B 15 — 17 pokiB 1 gocAraroTh HAHOUIBIIOTO PO3BUTKY A0 19 —
20 pokiB. 30epiraeTbcsi BUCOKA ajaKkTaTHa IMpare3faaTHicTb A0 30-piuHOro BiKY,
TICIISL 9OTO CIIOCTEPITa€ThCs 3HMKCHHS.

JlakTaTHa nmpane3gaTHICTh y AITEH 1 MIJUIITKIB T€XK 3HAXOAUTHCSA Ha OLIbIIT
HU3BKOMY, HIXK Y JJOPOCJIOi JIF0JIMHU piBHI. Lle 00yMOBI€HO MEHIIMMHU 3ariacaMu
IIKOT€HY B M's13aX 1 BUCOKOIO YYTJIMBICTIO JUTSYOTO OpraHi3My A0 ITiABUIIESHHS
KHUCIIOTHOCTI BHACIIIJIOK HAKOIIMYEHHS JIAKTaTy.

Benuuuna kucHeBOTO 0Opry i KOHIIEHTpallli MOJIOYHOI KUCIOTU B KPOBI Yy
JTITeW Ta MIUTTKIB IICJIS BUKOHAHHS MaKCHUMaJbHUX HaBaHTaXEHb Ha PIBHI
1HIUBIyaJIbBHOTO PEKOPly HabaraTo MEHIIe, HIXK Y JIIoJei B 3puoMy Biul. Taxk,
y 9-piyHO1 AUTHUHU NOTYX HICTh POOOTH, MPH SAKIN CIIOCTEPIraeThCs HANOUTBIINI
PO3BUTOK IIIiKOMI3y, Ha 60 % MeHIa, HIXK y 3puIol JIOAUHHU, 1 MAKCUMAJIbHE
HAKOIMMYEHHS MOJIOYHOI KUCJIOTH B KPOBI B 2 pa3u MEHIIIE.

[Toynnarouu 3 15 — 16 pokiB MOXKJIUBOCTI JJAKTATHOTO HUISXY PECUHTE3Y
AT® 301blIYIOTECS MPONOPLIAHO HAPOCTAHHIO Barvk Tija, 1 HaWOUIbIIA
JIaKTaTHA Mpare3AaTHiCTh Bim3HavaeThes B 20 — 22 pokwu.

AepoOHa mparie31aTHICTh y JITell HEBUCOKA, X04a B JUTSYOMY OpraHi3mi
TKQaHUHHE JMXaHHS IMPOTIKAE B CIOKOI 3 OLIBII BHUCOKOK IBUJIKICTIO, HIK Y
nopociux. Ile oOyMOBI€HO THUM, MIO PICT 1 PO3BUTOK ITUTSYOTO OPTaHIZMy
BUMAararoTh 3HAYHUX €HEproBuTpar. ToMy B Oprasismi, 10 POCTE, MPOIEC
aepoOHOr0 OKMCIIEHHS MPOTIKA€E OLIbII IHTEHCUBHO, HIXK Yy JIOPOCIOi JHOJUHHU.
[TpuyomMy, yuM BiK MEHIIIE, THM BUIIE MIBUIKICTh TKAHMHHOTO JUXAaHHS B CTaHi
crokoro. IIpo 1e cBiMUMTH TOTJIMHAHHS KHUCHIO, po3paxoBaHe Ha | KB. M
NOBEPXHI TUIAa. Y TPUPIYHOI IUTHUHU MOTJIMHAHHS KUCHIO Ha 1 KB. M MOBEpXHi
TiJ1a OUIbIIe, HIXK Y A0POCIoil JiroauHu Ha 95 %, y mectupiyHoro — Ha 66 %, a'y
neB'siTupiyHoro — Ha 36 %.

Opnak pe3epBU aepoOOHOrO0 EHEPrOyTBOPEHHS y JITEeH 1 MIJITKIB HE
Benuki. lle moB's3aHO 3 TUM, IO CHCTEMH OpTraHi3My, IO BIAMOBIIAIOTH 3a
eHeproszale3nedeHHs (AuxainbHa, CEpIEeBO-CYy/JMHHA, CHAOKPUHHA 1 1H.),
(GYHKITIOHYIOTh MaiyKe Ha PiBHI CBOIX (Pi310JI0TIYHIUX MOXKITUBOCTEH.

3 9 — 10 pigHOTO BIKY CHIOCTEPITAETHCS IHTEHCUBHUM PO3BUTOK a€pOOHOTO
nusixy pecunresy AT, iloro MOXIUBOCTI 30UTBIIYIOTECS MPOMOPLIKHO Maci
Tina. HaOinpmmii po3BUTOK aepoOHOT Mpaie3JaTHOCTI BIJ3HAYAETHCS TUIBKU
no 20— 25 pokiB — B mepioa (i310J0TIYHOT 3p1IOCTI OpraHizMy. 3a paxyHOK
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PETyIApHUX TPEHYBaHb BHUCOKHHM piBEHb aepoOHOI Mpale3gaTHOCTI MOKHA
30epertu 10 40 — 45 pokis.

Bcei Buau 610XiMIYHOI Mpare3gaTHOCTI MOB'sI3aHl 3 MEBHUMU PYXOBHUMH
akoctaMu. Hampukian, amakraTHa Ipane3laTHICTh IMOB'A3aHa 3 MIBUIKICTIO 1
CHJIOI0, @ aepoOHa Mpale3aTHICTh — 3 BUTPUBAJICTIO.

HIBuakicTh — 1€ KOMIUIEKC (YHKIIOHAJIBHUX BJIACTUBOCTEW OpraHizmy,
AK1 0e3MocepeTHRO 1 MePeBaKHO BU3HAYAIOTH Yac PyXOBOi Aii.

Cuna — 1€ 3/1aTHICTh JI0JaTH 30BHIMIHIA omip a00 MPOTHAIATH HOMY 3a
JOTIOMOT' OO0 M'SI30BUX HalpyKEHb.

Cunma 1 mWBUAKICTE — Oe€3MOCepeqHhO TMOB'A3aHI 3 KUIBKICTIO
kpeatuHpochary B M's3i. {06 301mbmIMTH KUIBKICTH KpeaTuHpochaty
HEOOX1ZTHO BHUKOHYBaTH KOpoTKouacHi (He Oumpme 10 cex) BmpaBu, IO
BUKOHYIOTBCS 3 TPAHUYHOIO NOTYXHICTIO (01r Ha 50 — 60 M, cTpuOKH, 3aIJIMB HA
10 — 15 m, BrpaBu Ha TpEHAXKEPAX, MAAOM IITAHTH 1 T. II.).

Xopommii epeKT JaloTh 1HTEpBaJIbHI TPEHYBaHHS, L0 CKJIAJAIOThCA 3
cepii BIpaB MakKCHUMaJIbHOiI MOTYXHOCTi. BrpaBu poOmsatecs 8 — 10 cek, a
BIJIMOYMHOK MK HUMU cTaHOBUTH 20 — 30 cek. Came mpu TakoMy pexuMi
yacTMHa  TiikonuTuyHOoro  pecunresy AT®  iine Ha  BiJIHOBJIECHHS
kpeatuHdocdary. bararopa3oBe 3acTocyBaHHS TakKUX TpEHYyBaHb BelE IO
HiABUILEHHS B M's13aX KpeaTuHpocdaTy 1 MO3UTUBHO MO3HAYAETHCSI HA PO3BUTKY
IIBUJIKICHO-CUJIOBUX SIKOCTEH.

JIJis pO3BUTKY CHIJIM 9acTO BUKOPUCTOBYETHCS METOJ] MOBTOPHUX BIIPAB 3
Hanpyrow 80 — 90 % MakcumanbHOi cuiii. Haitoi1b1 epeKTUBHUM BBaXKa€ThCs
00TsxeHHd 85 %. B n1pomMy BUIaKy YMCIIO MOBTOPEHD «II1J1 3aB'A3KY» 3a3BUYAl
7 —8. KoxkHa BmpaBa Ha TEBHI M'S3M BUKOHYETHCA CEpiIMA MO 5 —
10 moBTOpens. IIBUIKICT, BUKOHAHHS BIIPAB 3aJIKUTh BiJ METH TPEHYBAaHHS.
JUIsT OAHOYACHOTO PO3BUTKY CHJIM 1 IIBUAKOCTI BIOpaBU MPOBOASATHCA B
BUOYXOBO-TUIABHOMY PEXHMI, MOYaTKOBa (pa3za pyxy BUKOHYETHCS 3 BEIUKOIO
MIBUKICTIO, @ 3aBEPIIYETHCS BOHA SIKOMOTA O1JIbIII IJIABHO.

UYac BiIHOBJIEHHS MICJIS MBUAKICHO-CUJIIOBOTO TPEHYBAaHHS CTAaHOBUTH 2 —
3 mHl.

CHnopTUBHO-NIEIarOTIYHUMU ~ KPUTEPISIMM  JIAKTAaTHOTO ~ KOMIIOHEHTA
Mpane3gaTHOCTI € BEIWYMHHU INMBUIAKICHUX 1 CHJIOBHX HAaBaHTAXKCHbB, SKI
BUKOHYIOTbCSL 3 CyOMaKCHMAlIbHOK HOTYKHICTIO. IX TpuBamicTh He Oinblue
5 XBWJIMH.

["onoBHMME 010XIMIYHUMHU KPUTEPISIMU TAKOTO TPEHYBAHHS €:

1) TpeHyBaHHS TOBHHHO TPUBOJUTH JIO PI3KOTO 3HWKCHHS BMICTY
TJIIKOTE€HY B M'S13aX;

2) mix 4Yac TPEHyBaHHS B M'si3aX 1 KPOBI MOBMHHA HAKOIUYYBaTHCS
MOJIOYHA KHCIIOTA.

Jlnst  mocATHEHHS 1i€i METHM MOXYTh OYTH BHUKOPUCTaHI MeETOIH
NMOBTOPHOI i iHTepBaabHOI po6oTH. [le rpaHNYHI HaBaHTAXKEHHSI TPUBATICTIO
KUJIbKa XBWJIMH. XOpOWUil e(peKT Ja€ MOCTYNOBE 3HIMKEHHS 4acy BiAMOYHHKY
M1 poOOYHMMH 1HTEPBAJIAMHU.
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[TpoMikKK BIANOYMHKY MDK BIOpaBaMH KOPOTKi, X HEAOCTaTHbHO ISt
BIJIHOBJICHHSI 3amaciB TJIKOT€HY, WOTO 3amach CWJIBHO 3HWXKYIOThCS, a 1€ €
000B'SI3KOBOIO0 YMOBOIO CYTIEPKOMIIEHCAIII].

['070BHOIO METOI0 TPEHYBaHb, CIPSIMOBAaHUX Ha MiJABUIICHHS aepoOHOT
BUTPUBAJIOCTI, € TIOJIMNIIEHHS pOOOTH KapA10pecipaTopHOi CHCTEMH.

3 1i€I0 METOI 3aCTOCOBYIOTHCA Pi3HI BaplaHTH MOBTOPHOTO 1
IHTEpBAJILHOTO TPEHYBaHHS, a TAKOX Oe3MepepBHa TpuBajia podoTa piBHOMIPHOI
1 3MIHHOI MOTYXHOCTI. Hanmpukiaz, s miABUIIEHHS B M'si3aX MIOTJI001HY MOXKe
OyTH BHKOpHCTaHAa MIiOrJ00iHOBasl 1HTEpBajdbHa TpeHyBaHHs. CrnopTcMeHam
MIPOTIOHYETHCS TyKe KOPOTKi (He Oinbine 5 — 10 cek.) HaBaHTaKEHHSI CEPETHBOT
IHTCHCUBHOCTI, SIKI YepryloTbCcs 3 TaKUMH K KOPOTKMMHU MPOMDKKaMU
BIAMOYMHKY. | B TakWX yMOBax HaBaHTQ)XCHHS B OCHOBHOMY 3a0€3MEYYIOTHCS
KHCHEM, SIKMI 30epiraTUMEeThCs B M'SI30BUX KIITHHAX y (opmi MiorioOiHy.
KopoTkuii BIAMOYMHOK MiXK BIOpaBaMH JIOCTATHIM JJi TOMOBHEHHS 3amaciB
KHCHIO B M'sI3aX.

BukopuctanHs  TpeHyBaHb Ha  CEpPeAHBOTIPT 1  BHKOPUCTAHHS
Hecnenu(@IUHUX HaBAHTAXKEHb, THUIY PYXJIUBHUX 1rop, CHPUSE PO3BUTKY
aepoOHUX MOXKJIMBOCTEH OpraHi3my.

KoHTpOJIbHI IMTAHHSA 10 TEMU

1. KoMIIOHEHTH CIIOPTUBHOT Mparie3aaTHOCTI.

2. AnakTaTHa mpane3aaTHICTh.

3. JlakTaTHa mpare3aaTHICTb.

4. AepoOHa nparne3aTHICTb.

5. CnenudiyHa CHOPTUBHA NTPale3aTHICTb.

6. BikoBi 0COOIMBOCTI Mpaiie3aaTHOCTI.

7. bioximis 1 Tearoriuii METOIM PO3BUTKY IIPaIe3/1aTHOCTI.

Tema 16. BIOXIMIYHI CHOCOBM MIABUILEHHS
CIOPTUBHOI NPALIE3JATHOCTI

B ocranHI 1ecATUIITTSA B CHOPTUBHIN MPaKTUI BCEe OLIbIIE 3aCTOCYBaHHS
3HaXOAATh Pi3HI (apMakosoTiuHiI 3aco0W, IO BHUKOPUCTOBYIOTHCA TS
MIIBUINICHHS 3arajbHOI 1 CIeMmiaNbHOI Ipale3aaTHOCTI, IS MPUCKOPEHHS Ta
onTUMIi3allii BiTHOBHUX ITPOIICCIB.

BukopuctanHs B CIOPTI BUIIIUX TOCATHEHB (hapMaKOJOTIYHUX MpETapaTiB
MOB'SI3aHE 3 THUM, III0 HABAaHTAXEHHS BUKOHYIOTHCS, YacOM, Ha MeEXi
MOXJIMBOCTEN opranizMy. Lle Bene 10 BUHUKHEHHS JyKe TJIHOOKUX
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O010XIMIYHMX 1 (YHKIIOHAJIBHUX 3pYIIEHb 1, SIK HACHIAOK, IO 3HIKEHHS
Mpare3aaTHOCTI.

HeratuBHuii BIUIMB Ha OpraHi3M CIIOPTCMEHA TAaKOX HaJalOTh €MOIHI
HAaBAaHTAKEHHS 1 HEPBOBO-TICUXIYHE HANpPYKEHHS, BJIACTUBI 3MarajbHOl
TUSITBHOCTI, 1 11€ HEeP1AKO MPU3BOIUTH JI0 HEPBOBUX 3PUBIB 1 BTPATH CIIOPTHUBHO1
dbopmu. B Takux ymoBax He MOXXYTh IOBHOIIIHHO MPOTIKATH BIJHOBIIIOBAJIbHI
OpoLecH, 10 TaKOX TMPOSABISETbCS 3HAYHUM 3HIDKEHHSIM  CIIOPTHBHOI
npare3aTHOCTI.

Jyxe BUCOKI (hi3W4HI 1 €MOIIiiHI ITepeBaHTaXEHHS, sIKI BJIACTHBI CIIOPTY
BUIIUX JTOCSTHEHB, TAKOK HAJAIOTh HECTPHUSITIUBHUM BIUIMB HA IMyHHY CUCTEMY
Oprasizmy, TOMy II[0 IMyHHa CHCTEeMa AITeH 1 MAMITKIB 1O HUX OLIbII Yy TIHBA.

JlikapchKi 3ac00H, 1110 3aCTOCOBYIOTHCS B IAaHUH Yac, MOKJIMKaHI:

— MOJIMIIUTU O10€HEPTETUKY M'SI30BO1 1SUIBHOCTI;

— nonepeauT ado OOMEXUTH HETaTUBHI 3PYILUEHHS, 110 BUHHUKAIOTH B
OpraHi3mi criopTCMeHa Iij] Yac TPeHyBaHHs a00 3MaraHHs;

— MOJIETIIUTH EPEHOCUMICTh TPEHYBAaHb a00 3MaraHb;

— IPUCKOPUTH aHA0O0JIIuHI MTPOIIECH, IO JISKATh B OCHOBI BITHOBJICHHS;

— 3MII[HUTH IMYHITET;

— MIABUINUTH PIBEHb ajanTallii opraHizMy 10 (I3MYHHUX 1 TCHUXIYHUX
HAaBaHTAXKCHb.

OpHak HEOOXIAHO 4YITKO YABIISATH, IO JIKApChKl 3acoOM HIKOJM HE
MOXXYTh 3aMIiHUTH CIIOPTHUBHI TPEHYBaHHs. BUTBII TOTO TMO3UTHBHUYN BIUTHB
(apmakonoriyHMX 3aco0iB Ha OpraHi3M CIOPTCMEHAa B 3Ha4yHIA Mipi
00YMOBJICHHI BUKOPUCTAHHSIM aJICKBATHUX I€IaroriYHUX METO/IIB.

Hns (dapmakoIoriyHO1 KOpEKLii npane31aTHOCTI MOHa
BUKOPUCTOBYBAaTH JIIKAPChbKI 3acoO0M. 3acTOCyBaHHsS JIiKIB Mae OyTH
HEWIKIJUIMBUM 1 HE BUKJIMKATH JKOJHUX 10OI4HUX  edektiB. [lo
(dapmakoOriYHMX 3ac00iB KOPEKIlli Mpaie3gaTHOCTI 3a3BWYail BIAHOCATH 1
OiosoriuHo akTuBHI 100aBku (BA/In).

Bubip KOHKpETHOro JIKapChbKOTO TMpemapary, MWOro JI03yBaHHS,
TPUBAIICTh KypCy MpUHOMY BU3HAYAa€ CIIOPTUBHUM JiKap. TpeHep xe MOBHHEH
MaTH TOBHE YSIBJICHHS MPO MEXaHI3M il mpemnapary, 110 3aCTOCOBYETHCS, MPO
Horo BIIMB Ha OioXiMiyHI Ta (PI310JIOTIYHI TPOIECH, IO MPOTIKAIOTH B
oprani3Mi. TpeHep NOBHHEH BMITH MiI0MpaTH THUI JIKH B 3aJI€KHOCTI BIJ] CTa il
TPEHYBAJIBHOTO MPOIIECY 1 XapakTepy (Hi3nIHUX HaBaHTaXEHb. TiIbKU CITUIBHA i
y3ro/DKEHA JisUTbHICTh TPEHEpa 1 CIIOPTHBHOTO JIiKaps MOXKE 3a0e3NMeunuTH
e(eKTMBHE  BHUKOPUCTAaHHA  (PApMaKoOJOTIYHMX  METOMIB  ITiABUIICHHS
parne31aTHOCTI.

o dapMakoJIOTIYHUX PEUYOBHH, IO 3aCTOCOBYIOTHCS B CIIOPTI MOXKHA
BIJIHECTH: aMIHOKHCJIOTH, BITaMiHH, aJaliTOT¢HU, aHA00J113aTOPH, CHEPTU3aTOPH,
renaTonpOTEKTOPH, IMYHOCTUMYJISITOPH.

Cepen aMiHOKHCIIOT HaWBaXJIMBIIIE MicCIle 3aMarOTh TUIIIMH, METIOHIH,
acriapariHoBa KHCIIOTa, TITyTaMiHOBA KUCJIOTA, TIIyTaMiH, JI3HH.
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[ainuH BXOAUTH 10 CKIIagy OUIKiB, Oepe y4acTh y CUHTE31 HyKJICOTU/IIB, 3
HBOTO YTBOPIOETHCS KPEaTHH.

Mertionin Oepe ywactb B OyMiBHHMITBI OiJKiB, a TaKOXX B CHHTE3ax
aZpeHainy, KpeaTuHy, XOJIHY.

AcnapariHoBa KHcCJI0Ta Oepe aKTUBHY Y4YacTh B CHHTE31 CEUOBHHH,
BIUIMBA€E HA MIBUIKICTh CHHTE3Y OLIKIB.

I'myraminoBa KucaoTa i TJyTamMiH BIIICPalOTh BaXJIUBY POJIb Y
3HEIIIKOKEHH] aMiaKy.

Jlisun Oepe y4yacTb B CHHTE31 KapHITHHY, SIKHUW Tpa€ BaXJIUBY POJIb B
CHAIIOBaHH1 KUPIB, IO MIABUIIYE aepoOHy BUTPUBAIICTh. JII3uH HEOOXiTHUMN
JUIS CHHTE3Y KOJIareHy.

[Ipo pons BiTaMiHIB HIocs Buie (Tema 8). 3 BiTaMiHHMX KOMILIEKCIB
OJTHUM 3 Kpallux JUIsi CIHOPTCMEHIB € KOMILIIBIT, a 13 3apyObKHHX Vitrum,
centrum, OoJIIrOBIT 1 1H.

AlanToreHu — 11 JIIKapChKi 3aco0HU, 1110 MAaIOTh POCIIMHHE 200 TBapUHHE
NOXO0JKEHHs. BOHU cripusitoTh po3BUTKY Hecneuu(iuHoi ajganrtauii opraHizMy
70 HaBaHTaXeHb. Jl0 amanToreHiB BiHOCSATHCA >KCHBIICHb 1 Mpenaparu,
3po0jeHl Ha HOTro OCHOBI, €JIEyTEPOKOK, KHUTAaWChbKUM JIMMOHHHK, J€B3es
(MapaJliB KOpiHB), apaiis, pojiosia pokeBa (30JO0THH KOPiHB), a TaKOX
npenaparu, 3p00JIeHI Ha iX OCHOBI - JIEBETOH, €1TOH, aAalTOH, (DITOTOH.

AHalosi3aTopu — 1€ NPUCKOPIOBaYl aHA0O13MY 1, IEPIII 32 BCE, CUHTE3Y
OlnKa.

ExcaicreH — mpupoaHU POCIMHHUN CTEPOIN, SIKUHM CIIPUSE 3pOCTAHHIO
M'130BOT MacH, ajie He BUKJIMKA€E HETaTUBHOTO BILUIMBY HA OPTaHi3M.

Oporar kajgilo 3a0e3nedye CHHTE3 HYKIECTHOBUX KHUCIOT, a 3HAYUTh
CUHTE3 OJIKIB.

Taky % poJib Biiirpae puOOKCUH aMiHOKUCIOTH TJILWH, METIOHIH, JII3UH.

Enepruzatopu — ne AT®, aneninoBas KUCIOTa, KpeaTHH, JUMOHHA Ta
SHTapHA KUCJIOTH, KapHITHH, JIIMOEBAa KUCIO0Ta. BCl 111 peYOBHMHU MOKPAITYIOTh
EHePreTUYHUN OOMIH, TakK sK € Oe3MocepeIHIMI YyYaCHUKaMH KaTa0oJi3My.

IemaTonporekTopy — 1 pi3HI PEUOBUHH, SIKI MOKPAIIyIOTh POOOTY
NEYIHKKH 1 CHOPUSIOTH 11 BIAHOBJICHHIO TICAS M'SI30BUX HaBaHTAXCHb. Y
CHOPTHBHIM MpakKTUIll YacTO 3aCTOCOBYIOTh TaKl pEYOBUHHU 1Ii€1 Tpymnu:
€ceHIllaje, KapCuj, JerajoH, aioXojd, KYKYpYyI3siHI pUJbls, KBITKH
0e3cMepTHUKA MIIIaHOTO.

IMyHOCTMMYJIATOPM — 1I€ PEYOBHHHM, SIKI MOKPAIIYIOTh POOOTY IMYHHOI
cuctemMu. Croau BIIHOCATH: IMYHOIJOOYIIH, 1HTEpEpoH, mMpenapaTu
IPOIIOJIiCy, MpenapaTi KBITKOBOTO MUKy 1 1H. [IpaBna, mpu KOpUCTYBaHHI 11€10
TPyIOI0 PEUOBHH HE MOKHA 3a0yBaTH PO ajepriko.

JlomiHroM TpUAHATO BBaXaTH (PapMakKoJIOTIYHI MpenapaTH, sKi
BIUIMBAIOTh HA CHOPTUBHUM pE3yNbTaT, 3aBAAl0UH MPHU LIbOMY IIKOJIU 37J0POB't0
cnoptcMeHa. HaBiTh fKIIO IIKOJa HE OYEBHIHA HA JAHUA MOMEHT, 1€ MOXKeE
CTaTH OYEBUHUM Yepe3 SIKUKCh Yac.
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B nanwuii yac B cnucok 3a00pOHEHUX MpenapariB BHECEHO KUTbKa COTEHb
HaliMeHyBaHb. [Ipy IbOMy HE Ma€ 3HA4YEHHS, SIK BIUIMBA€ JAHUM Npenapar Ha
KOHKPETHHI pe3ybTaT B KOHKPETHOMY BHUJI CHIOPTY.

Bci mpemapaTti MOHa po30UTH Ha KUTbKa TPYIL.

1. llpenapaTu, 0 BIJIMBAIOTHL HA HEPBOBY cHCTeMy. Y II0 TPYIy
BHECEHI TMpernapaTd, SK 30y/KYyIOTh HEPBOBY CHUCTEMY 1 TalbMyIOTh. SIK
IpaBUiIoO, IX 3aCTOCOBYIOTH mepes 3MaraHHsMu. Illkonma Big mux mnpemnapartiB
OUYEBHJIHA, TaK SK BOHU MOXYTh PO3XHUTATH HEPBOBY CHUCTEMY, BUKIMKATH
3BUKaHHA. Jlo 1i€l rpynu LUJIKOM MOXHa BIJHECTH TPaHKBijJdi3aTopu,
HAPKOTHKH, AJTKOT0JIb.

2. llpenapatu, o BIVIMBAKOTH HA 00MiH pe4oBMH. CIOqu BIAHOCSTH
0araro ropMOHaJbHUX MpenaparH, SKi CHPUSIOTh 3POCTaHHIO M'S30BOi MacH,
nepir 3a BCe, CYMHO3BiCHI aHa0oJivHi crepoigu. Ll mpenmapatu MOXyTb
BUKJIMKATU MOPYLIEHHS OOMIHY PEYOBHH 3 HemepeadauyBaHHUMH HACIIAKAMU.
Kpim Toro, ogun 3 moOGiyHUX eQekTiB A0Ope BIIOMUM — IMIOTEHIs, TaK SIK
OUTBIIICTh MX MpenapaTiB ad0 €K30re€HHI YOJIOBIYl CTaTeBI TOPMOHM, ab0 iX
aHAJOIH, SIKI MPUTHIYYIOTh POOOTY CTAaTE€BHX 3ajI03. Y JKIHOK I IMpenapaTh
BUKJIMKAIOTh MAacCKYyJiHI3aI[il0, TOOTO Taka 3MiHa TOPMOHAJILHOTO (OHY, KOJIU
KIHKa CcTae OUIbIIe CXOXOK Ha 4YoJIoBIKa. MacKyJmiHi3allsi 4acTo Beae 10
Oe3rni .

3. [Ipenapatu, o BIVIMBAIOTH HA Pi3Hi popmu BuTpUBagocTi. [o miei
TpyNH, HANPUKJIAA, BIIHOCATH MpemapaT, M0 3MIHIOITH (OpMyTy KpOBI,
301TBIIYIOTh KUTBKICTh €PUTPOIMTIB y KPOBI 1 BMICT remMoriodiny B Hid. Lli
npemapaTd JOCUTh BaXXKKO BHUSBUTH, TOMY IO iX 3aCTOCYBaHHS MOXe OyTH
MPOBEJICHO 3aJ/0BIrO JI0 3Maranb. ToMy y JOMIHT-KOHTPOJIKO BUKIMKAE MiA03PY
caMe 301IbIIEHHS B KPOB1 €PUTPOIMTIB 200 reMorio0iny. Lls mo3uilis BUKiInKae
HaWOUIbIIIe HApIKaHb Y TPEHEPIB 1 CIIOPTCMEHIB, TaK SK BKa3aHE ITiIBUIICHHS
Moke OyTH, Mo-Tiepiie, pe3yIbTaToOM TPEHYBaHHs B ropax, a, no-apyre, y psaay
JOJIeH BiJl MPUPOIU Il MOKa3HUKU BUCOKI. TOMY KOHTPOJIb 3a IIEI0 TPYIOIO
IIPOBOJUTKLCS B JIMHAMIIl, TOOTO mpoOu OepyThcs B pi3HI MOPU POKY 1 JOOH.
bararo copTcMeH1B CKap>KUITUCS, IO iX OyAMIN HaBITh BHOYI.

Jlo 1i€i rpynu BIAHOCATD 1 KPOB'SIHUI JIOMIHT, KOJIA CIIOPTCMEHY POOUTHCS
J0JIaTKOBE MEpeNMBaHHs KPOBI mepen crapToMm. Sk mpaBuio, KpoB OepyTh 1
3aMOpPOXKYIOTh Yy C€aMOro CIHOPTCMEHa, 1100 HEe BUKIMKATA BIJATOPTHEHHS
NEePEIUBAETHCS KPOBI.

4. YV uiil rpyni — nmpenaparu, siKi JOIMIHIOM caMi He €, ajie MOXKYTh
MAaCKyBaTH HOro NpucyTHicTh B oprani3mi. Ciou BiIHOCATHCS, HANPUKIA],
J1ypeTUKH, TOOTO MpenapaTu, U0 CIPUSAIOTh eBaKyallli JOMHIY 3 OpraHi3My.

JIOMiHr-KOHTPOJIb — 1€ CHellajJbHa Mpoleaypa, CIpPSIMOBaHA Ha
BUSIBJIEHHS JomiHry. Jyis 1iporo y crnoprcMeHa Gepetbes KpoB 1 ceua. [IpoOa,
B35iTa y CIIOPTCMEHA IUIUTHCS HA ABI rpynu — mpoOy A i mpoOy B. fkmio micus
aHajizy mpoOW A JOMIHTY HE BHSBISETHCA, TO TpOIEaypa Ha IOMY
3aBepmIyeThes. Ko B mpodi A BHSBICHO 3a00pOHEHY PEUOBHHY, TO aHATI3y
MiggaeThesl mpoda B, m00 BUKIIOUNATH BUIMAIKOBICTH. SIKIO K 1 MICS IIHOTO
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BUSIBJICHUI 3a00pOHEHUN Tpemnapar, TO BUHOCUTHCSA PIMIEHHS MPO TMOKapaHHS
CIIOPTCMEHA.

XapuyyBaHHS B Opra”i3mi JIIOJIMHA BHKOHYE DS HAWBaXJITHBIIINX
byHKIiA: 3a0e3medye oOpraHi3M  €HEpriero, OyAiBEIbHUM  MaTepiajom,
BiTaMiHaMH, MiHEpaJIbHUMH PEUYOBUHAMHU 1 BOJIOIO.

[Tin xapuyBaHHSIM 3a3BHUYaill pO3YMIETHCS HAJIXOJKCHHS 1K1 B OpraHi3M,
PO3IICTUICHHS XapYOBHUX PEUOBHH 1 TIOIAJIBIIIE IX BCMOKTYBaHHS.

[Ipouiec meperpaBieHHS B OCHOBHOMY 3BOJMTHCS O PEaKLii Tiapoizy
pEUOBUH Tij Ai€l0 (EPMEHTIB TPAaBHUX COKIB — CIMHH, NIIYHKOBOTO COKY,
MaHKPEATUYHOTO COKYy, KHIIIKOBOTO COKY. BCMOKTyBaHHS 3IIHCHIOETHCS
KJIITHHAMH KUIITKOBOTO EIITEJIiIO.

Ha mizcraBi 6araToBiKOBUX TPAIUIlii 1 YUCICHHUX HAYKOBUX JTOCIIIKECHb
chopMyBaIMCS MPUHIMIM PAliOHAJIBLHOT0 XapuyBaHHs. BOHM BUpaKarOThCS
B HACTYITHOMY.

* EHepreTtnyna I[iHHICTHP Xap4yOBOTO pAIllOHY IIOBUHHA BIANOBIIATH
€HEePreTUYHUM BUTpaTaM OpraHizMy.

« XapyoBHil paiioH MOBUHEH OyTH 30a71aHCOBAHHM MO HAWBAXIMBIIIUM
XapyOBUX KOMIIOHEHTIB, TOOTO TMOBUHEH MICTUTH OUIKH, KUPHU 1 BYTJICBOJU B
CTpPOTrO MEBHIM Mponopiiii.

« XapyoBuil pailioH MOBUHEH MICTUTH aJIEKBaTHY KUIbKICTh BITaMIHIB 1
MIHEpaJIbHUX PEYOBHH.

 XapuoBuil pailioH MOBUHEH MICTUTH OalaCTHI PEUOBUHHU.

* JloTpuMaHHS peXUMY XapayBaHHS.

EneprernyHy  WIHHICTH  palllOoHy  Ha3UBaIOTh KAJIOPiHHICTIO.
KanopiiiHICTh OLIHIOETHCS 3a JOMOMOIOI MPWIANy — KaJOpPUMETpa, SIKUN
PEECTPYE TEIUIOBY €HEPTiI0, IO BUALISETHCS MPU CIIAIIFOBAHHI OPIIiH TxK1.

MiHimManbHa KUTBKICTh €HEPTii, 110 HEOOXiJIHA B CIOKOI JJis MiIATPUMKH
¢i1310J0r1YHUX (PYHKIIA 1 TOpoueciB aHaOoMi3My, Ha3UBAETHCA OCHOBHUM
00MiHOM. Y HETpEeHOBAaHMX JIOJIEH, K1 BEIyTh MaJOaKTUBHUN CIIOCIO KUTTS,
OCHOBHHM 00MiH cTaHOBUTH Bia 2 500 mo 2 000 kkan. Y criopTCMEHiB BiH MOXKeE
nocaraty 7 000 xkai 1 BUILE.

30a/1aHCOBAHICTL Xap4yBaHHsSI — 1€ TMPaBWIbHE CHIBBIJIHOIICHHS B
XapuyoBOMY DAIliOHI BYTJIEBOJIIB KUPIB 1 OUTKiB. BBaxkaeThcs, 1mo B 1000BOMY
parioHi TBapuHHHMX OUIKiB mMae Oytu He MeHme 50 % Big BMICTY OIJIKIB.
bmuspko 60 % moGoBoi moTpeOu B eHeprii MOBUHHI JaBaTU BYTJICBOJIM.
Jlo6oBuii parfioH JOpPOCiIOi JOJAWHN TOBHHEH MICTUTH A0 100 r >kupiB, 110
CTaHOBUTH Onu3bko 35 % Bim Horo kajopidHOCTI. PallioH MOBHHEH MICTUTH
HEBEJIMKI KIJIbKOCTI BITAMIHIB 1 COJICH.

BanacTHi pe4yoBHHH — 11e Xap4yoBI BOJIOKHA, TOOTO KJIITKOBHMHA, TIEKTHH,
nirHiH. 11 peyoBuHU MOTPIOHI JIs MOMIMIIICHHS TPABICHHS.

[IpaBunbHUN peXUM XapuyyBaHHS HEOOXITHUN JUIsI PUTMIYHOTO Ta
€(EeKTUBHOTO 3aCBOEHHA 1KI 1 HOPMAJIBHOTO TMPOTIKAHHS METa0O0IIuYHUX
MPOIIECiB. 3aralbHONPUUHATUM € TPhOX- a00 YOTHUPHUPA30BE XaApPUyBaHHS 3
1HTEpBAJIOM MIX IpuiiomMamu ki 3 — 4 TOUHH.
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Jlyst xapayBaHHSI CIIOPTCMEHIB XapaKTEPHO:

* BeJIMKa BUTpATa EHEeprii;

* MBHUJIKE PO3IICTUICHHS OLTKIB;

* 301IbIICHA TTOTPEeOa B KOhepMEHTAaX, a 3HAUUTh Y BITaMiHAX;

* MiABUIIIEHA ITOTpeOa B MIHEpAbHUX PEYOBHHAX;

* MMiABUIIIEHA KPATHICTh IPUHOMY TKI;

* 3acTOCyBaHHs OIOJIOTIYHO AaKTUBHUX J00AaBOK, SIKI  MICTAThH
aMIHOKHCIJIOTH, BYTJIEBOIHI JOOABKH, MOJIIBITAMIHHI KOMITJICKCH.

be3 O010XIMIYHOTO KOHTPOJIO B CIOPTI BaXKO YEKATH XOPOIIUX
pe3ynbTatiB. OCHOBHMMM 3aBJAAHHAMH 0i0XiMiYHOT0 KOHTPOJIIO €:

— Orninka piBHS 3arajbHOI 1 CHEIlaIbHOT TPEHOBAHOCTI CIIOPTCMEHA.

— OrmiHKa BIAMOBITHOCTI 3aCTOCOBYBAaHUX TPEHYBAJIBHUX HABAHTAKEHB
G yHKIIOHATFHOMY CTaHy CIIOPTCMEHA, BUSIBJIEHHS MIEPETPEHOBAHOCTI.

— KoHTpoJib mpoTiKaHHs BITHOBJICHHS MICJIsSI TPEHYBaHHS.

— O1iHka eeKTUBHOCTI HOBUX METOJIB 1 3aCO01B PO3BUTKY IIBHIKICHO-
CUJIOBHX SIKOCTEH, MIBUIIICHHS BUTPUBAJIOCTI, IPUCKOPEHHS BITHOBJICHHS 1 T. 1.

— OuiHKa CTaHy 370pOB'St CHOPTCMEHA, BHSBJICHHA IMOYaTKOBHUX
CHUMIITOMIB 3aXBOPIOBaHb.

OcoOnuBICTIO TPOBEACHHS OIOXIMIYHMX JOCHIKEHb B CHOPTI € iX
MO€THAHHA 3 (PI3MYHUM HABAHTAKEHHSM.

®Di3UYH1 HABAHTAKEHHS, SIKI BUKOPUCTOBYIOTHCSI IIPH TECTYBaHHI, MOXKHA
PO3IUIMTH Ha JIBA TUITH: CTaHJAAPTHI 1 MAKCHMAJIbHI.

CTaHapTHi HABAHTa)KEHHS € CTPOro JI030BaHUMH. IX TapameTpu
BU3HAYEHI 3a3faieriip. 1ToMy Tpynu CIOPTCMEHIB I TECTYBaHHS
mi0MparoThCsl MPUOIM3HO OfHI€T KBamidikarii. BnpaBu BUKOPUCTOBYIOTH, SIK
PaBUIIO, IIUKJIIYHI, HAMPUKIIAJ, pOOOTY Ha BEJIOTPEHAXKEPI.

MakcuManbHi a00 TpaHWYHI HaBaHTAXCHHS HE MAalOTh 3a3/alieTilb
3amaHoro ob6csry. Hampuknaa, MoxHa BUKOPUCTOBYBATH B pPOOOTI  «IIijl
3aB'A3Ky» IJIaBaHHS, BEJIOTOHKY, OIr Ha JIM)KaX, Ha KOB3aHax 1 T. m. Sk Bxke
HaroJiollyBajocs BHUIE, 11 poOoTa MOKe JaTu 1H(opmaniio mnpo aepoOHI 1
aHaepoOH1 MOXKJIMBOCTI OPraHi3My, B 3aJIEKHOCTI B1J] MOTY>KHOCTI.

OO0'extamMu  O10XIMIYHOTO KOHTPOJIIO € KpOB, ce€d4a, MOBITPs, UIO
BUIMXAETHCS, CJIMHA, IIT, 010nTaT M'I30BOT TKAHWHH.

Ipu awnamizi KpoBi JOCTKYIOTH HACTYNHI TapaMeTpu: KUIBKICTh
(hOpMEHHX eJIeMEHTIB, KOHIIEHTPAI[II0 TeMOTJI001HY, BOJIHEBHM MOKa3HUK — pH,
JTY>KHUIA pe3epB KPOBI, KOHIIEHTPAIII0 OUIKIB TIa3Mu, KOHIIEHTPAIIIO TIIFOKO3H,
KOHIICHTPAIIIO JIAKTATY, KOHIICHTPAIIIIO XKUPY 1 KUPHUX KUCIOT, KOHIICHTPAIIIIO
KETOHOBHUX T1JI, KOHIIEHTPAIII0O CEYOBUHHU.

IIpu anaumisi cevi 10CHIKYIOTh HACTYIHI 010XIMiUHI MOKa3HUKU: 00 €M,
ryCTHHA, KUCJIOTHICTh (pH), cyxui 3aiuIIoK, JaKkTaT, CEYOBHUHY, MOKa3HUKU
BUIBHOPAJUKAIBHOTO OKHMCIJICHHS, TATOJIOTIYHI KOMIOHEHTH: OLJI0K, TJIFOKO3a,
KETOHOBI TiJa.
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AHai3 moBiTpsi pOOUTHCS 33 JONOMOTOI0 Mpujiaay razoanainizaropa. [pu
MOPIBHSHHI MOBITPS, 1110 JIOJMHA BIUXYE Ta BUaUXae, MoxHa BusHauntu: MIIK,
KHCHEBMI MPUX1]], alaKTaTHUI Oopr, JaKTaTHHUI Gopr.

AHani3 noty, 1 CJIMHA MPOBOJATHCS PIIKO, ajie HE TOMY, 1[0 BOHU JAI0Th
Majio iHdopmMaliii, a TOMy, 110 111 METOJIU 3HAXOASIThCS B CTalii pO3POOKH.

BionTar M'si30BOI TKAHMHH — 1€ MIKpOOIONCIA, KOJIU POOUTHCSA
MaJIeHbKUW pO3pi3 M'A3U 1 Ha aHaIi3 OepeThCsl MIMATOYOK M's3U 70 3 KyO. MM.
Ile moTpi6HO 151 TOrO, MO0 BU3HAYMTH CKJIaJ M'SI3U 1 CIIBBIJHOIICHHS B Hil
IIBUJIKUX 1 MOBLTBHUX BOJIOKOH.

KoHTpOJIbHI IMTAHHS 10 TEMU

1. 3aranpHa XapakTepucTUKa (apMaKOJIOTIYHUX 3aC001B MiABUIICHHS
Mpane3aaTHOCTI.

2. bioxiMiyHa XapaKTepuCTHKa OKpPEeMUX KJaciB (papMaKkoJOTI4HUX
3ac001B.

3. Jlominry.

4. OcHoBu 610XxiMii XapuyBaHHs. PaiioHansHe xapuyBaHHSI.

5. bioxiMiuHUI KOHTPOJIb y CIIOPTI.
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