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Yacts 1
BNOXNUMUSA YEJIOBEKA

BBEJAEHHE

Buoxumust uzyuaer xumudeckue u (U3UKO-XUMHUYECKIE TTPOIEC-
CBI, TPOTEKAIONNE B OPraHU3Me YeJIOBeKa U JIeJKalllie B OCHOBE JKH3-
HeJlesATeIbHOCTH.

OO6BIYHO BBIAEIASAIOT TPU TJIABHBIE 3a4a4M, CTOSILUE IIepej ITOM
HAY4YHOU AMCIUTIINHOM:

e ll3ydyenme XMMUYECKOTO COCTaBa OpPraHU3Ma YeJOBeKa, CTPOe-
HUSI U CBOMCTB MOJIEKYJI, U3 KOTOPBIX OH COCTOUT.

e l3yuyenne oOMeHa BELIECTB, T.e. XUMHYECKHX IPEBPaIleHMIL,
KOTOPBIM TTO/IBEPTAIOTCS BXOASITINE B OPTAHU3M MOJIEKYJIBI.

e l3yuyeHne 0COOEHHOCTEH XMMUYECKOTO COCTaBa M OOMEHHBIX
MPOIIECCOB B OT/EJNBHBIX OPTaHaX M JKUAKOCTSAX OpraHuaMa (IedeHb,
MTOYKH, KPOBH, MOUYQ).

Buoxumus sisisiercst 6a30Boii, (hyHAaMEHTAIBHON AUCIUILINHOM,
cosgamonieil Heo6X0AUMbIE TIPEAMOChLIKY IJIs TIOCTIEAYIOIEr0 OCBOe-
HUS CTYJEHTaMU JIPYTHX MEIUKO-OMOJOTMYECKUX TTPeaMeToB ((husu-
0JIOTHsT, GMOMEeXaHWKa, TUTHEHa, CIIOPTUBHAS MEIUIIMHA U IP.).



I'nmaBa 1
CTPOEHUE N BUOJIOTNYECKA{ POJIb BEJIKOB

1.1. CTPOEHUE AMMNHOKUNCJIOT

ITo crpoeHnio GeJKH — 3TO BBICOKOMOJIEKYJISIPHBIE A30TCOEP-
JKalllle COeAMHEHMS, COCTOSINe U3 amMunoxucaon. B cocras Ge-
KOBBIX MOJIEKYJI MOTYT BXOJUTD JIECATKU, COTHU U THICSYU OCTATKOB
amuHOKKCa0T. OHAKO Bee OEIKU, HE3aBUCUMO OT IIPOUCXOKACHUS,
CUHTE3UPYIOTCS JTUITb 13 20 BUI0B aMUHOKHUCTIOT. ITU 20 BUIOB aMU-
HOKHUCJIOT HA3bIBAIOTCSI NPOMEUHOZEHHBIMU, I UX CTPOEHUE MOKHO
OTPAa3UTh cJenyolel hopMyJIoit:

Papukan

AToMm yrnepona /

B 0l-MOJIOXEHNU R
Sy [ L AmunHorpynna
iH—=C— NH3"
‘ | :
=7 COOH . I Obuias yactb
KapbokcunbHas MOJieKyibl

rpynna

[Tockompky amwHOTpynma y TaKUX AaMHUHOKHCJIOT HAXOIUTCS
B o-mostoskennu (y yriaepoja, 6JvsKaiimero Kk KapOOKCHIbHON TpyII-
1e), UX Ha3bIBAIOT O-aMUHOKUCJIOTAMH. Y BCEX aMUHOKHUCIOT MOXK-
HO BBIJIEJUTH OOIIYI0, OAWHAKOBYIO YaCTh MOJIEKYJIbI, COIepsKa-
IYI0 aMUHHYIO U KapOOKCHJIBHYIO TPYMIIbl (BbIfeIeHa TyHKTUPHON
pamKoii). [Ipyrast ske 4acTh MOJIEKYJIbl, 0003HAYEHHAsT KaK PajnKasl
(R), v xaxnoit u3 20 aMUHOKHCIOT UMeeT cIlellupriecKoe CTpoe-
HUE, W aMWHOKHCJOTBI OTJIMYAIOTCA JPYr OT JApyTa TOJBKO pa-
JUKaJIaMU.

Hexoropsie 6esku comepskar moMumo 20 IpUBEIEHHbIX BBIIIIE aMU-
HOKHUCJIOT B OY€Hb MAJIBIX KOJTUYECTBAX €llle JAPyTue BUIbl aMUHOKHUC-
JIOT, KOTOPbI€ Ha3bIBAIOTCST MUHOPHbIMU. OOPA3YIOTCS 9TH AMHUHOKHC-
JIOTBI U3 TIPOTENHOTEHHBIX aMIUHOKHUCJIIOT TIOCJIE 3aBEPIIEHNS CTHTE3a
GEJIKOBBIX MOJIEKYL.

B Tabn. 1 upusenensl kiraccupUKalys, CTPOEHUE M HEKOTOPbIE
CBOIICTBA aMUHOKKCJIOT, BXOJSIIHMX B OCJIKH YeJIOBEKa.



TInhaea 1

Cmpoenue u 6uonozuueckas poiv 6eiKos

Ta6ruya 1
KJIaCCI/I(l)I/IKaIII/Iﬂ, CTPOE€HHE U HEKOTOPbIE CBOIiCTBAa aMUHOKHCJIOT
Ne Ha3spaHue ®opmya 3amenumas Cyrounas
n/n AMHHOKHCJIOTHI AMMHOKHCJIOTHI WA Hesameﬂnmaﬂl HOTpE?HOCTL,
1 2 3 4 5
|. AuMKJINYecKHe aMHHOKHCIOTHI
Monoamunomornokap6oHo8bie KUCIOMbL
1. | Tnuoun CH, — NH, 3ameHuMast 2-4
COOH
2. | Ananun CH4 3amenuMas 2-4
H-C-NH,
C|300H
3. | Cepun CH,OH 3aMeHnMas 2-4
H-C-NH,
(|300H
4. | Hucreun CH, - SH 3ameHumast 2-4
H- é - NH,
COCH
5. | Tpeonnn CHj, Hezamenumast 2-3
H-C-0OH
H- (|J - NH,
(|300H
6. | Metnonun CH, -S - CHs4 He3amennmas 2-4
L.
H- (|J - NH,
(l.“,OOH

! 3aMeHUMBIMUA Ha3bIBAIOTCS AMUHOKHNCJIOTBI, KOTOPbIE MOTYT CHUHTE3UPO-
BaTbCA B OpraHu3Mme. Heszamenumble aMUHOKHCJIOTHI B OpraHn3Me He CUHTE3UPY-

IOTCA U ITIO3TOMY AOJIKHBI TIOCTYIIATh C HI/IH.[Gﬁ.
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IIpodonncenue mabn. 1

1 2 3 4 5
7. | B
aJTMH CHs CH, Hezamenumast 3-4
NS
CH
|
H-C - NH,
COOH
8. | Jletiun CHy CHjg Heszamenumas 4-6
NS
C|)H
CH,
|
H-C-NH,
COOH
9. | U3oneiiuu CH; CH,— CH, Heszamennmas 3-4
CH
|
H-C-NH,
COOH
MonoamunoouxapboHo8bie KUCIOMbL U UX AMUOBL
10. | AcnaparuHoBast COOH 3ameHnMast 57
KHCJIOTa
CH,
|
H-C - NH,
COOH
11. | Acnaparun CO - NH, 3ameHuMast 2-4
(amup acniaparu- |
HOBOI ?H2
KHCJIOTBI) H-C—NH,
|
COOH
12. | TmyramuHOBast COOH 3ameHuMas 10-15
KHCJIOTa |
CH,
|
CH,
|
H-C - NH,
|
COOH




Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6exos

IIpodonncenue mabn. 1

1 2 3 4 5
13. | Tnyramun CO - NH, 3aMeHuMas 5-7
|

(amup
Iy TaMHUHOBOM (I:H 2
KHCIIOTBI)

CH,

|
H-C - NH,

I

COOH
ﬂuaMMHOMOHOKap6OH06bZe Kucijiomsl

14. | JIuzun CH, — NH, Hezamennmast 3-5
|
CH,
|
CH,

I
CH,

I
H-C-NH,

I
COCH
15. | Aprunux NH, Hezamenumas 5-7

I TOJIBKO
| TUIS 1eTei

H-C-NH,
I
COOH

1. Hukanyeckne aMHHOKHCIOTHI

16. | ®enunnananuy CH, - @ Hezamennmas 2-4

H-C-NH,
|
COOH

17. | Tupo3un CHz_Q OH | 3amenumas 3-4

|

(okcudpenu-
AJIAHWH) H-C - NH,

I
COOH




Yacmo 1. buoxumus uenosexa C.C. Muxaiinos

Oxonuanue maba. 1

1 2 3 4 5

18. | Tpunrodau CH, - | Hezamennmas 0,5-1,0
H- ? -NH, M

COOH

19. | Tuctuauun CH, | IN Hezamennmast 1-3
| TOJIBKO

H - C - NH, NH JUISL IeTe
COOH

20. | IIponun CH i 3ameHumas 4-5

CH,  CH,
|

CH, CH-COOH

N\

NH

1.2. CTPOEHUE MOJIERYJIbI BEJIKA

AMUHOKHUCIIOTBI, COEIMHSISICH IPYT C APYTOM NEenMuUoHOU C8A3v10,
06pa3yIoT JUIMHHbIE HEPa3BETBIEHHBIE TIEMTH — noJaunenmuosl. ller-
THU/IHAST CBSI3b BOBHUKAET TIPU B3aUMOAEHCTBUN KapOOKCUIIBHOI TPYTI-
bl OZIHOW aMUHOKHUCJOTBl U aMUHOTPYIIBl APYroil aMUHOKHUCJIOTHI
C BBIJIEJIEHUEM BOJIBI:

M e
NH, —CH - COOH + NHy=CH-COOH
- H,0
2

Ri O H R
| I |
NH, —CH — C — N— CH — COOH

NenTnaHasn
cBA3b

Cueyer mog4epKHYTh, YTO MENTUIHbIE CBSI3U 0OPa3yIOTCsT TOJIb-
KO 3a CYeT B3aMMOJIEHCTBUS aMUHO- M KapOOKCUJIBHBIX TPYIII, 00s-
3aTeIbHO BXOSAIIMX B OOIIYIO YacTh OGEJIKOBOI MOJIEKYJIbl. AMHHO-
U KapOOKCUJIbHBIE TPYIIIIbI, HAXOASIINECS B PajiKajie HEKOTOPHIX
aMUHOKUCJIOT (cM. Tabu. 1), yuactust B (hOPMUPOBAHUH TIETTHIHBIX
CBs3ell He TPUHUMATOT.
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Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6exos

IlenTuanele CBSA3U, SABJISAACH KOBAJIEHTHBIMU, 00Iafai0T BLICOKOU
[IPOYHOCTBIO, UX 0O6PA3YIOT BCE aAMUHOKUCJIIOTHL.

B cocTaB MOIUIIENTUAOB BXOAAT AECATKU, COTHU U THICSAYU OCTAT-
KOB aMUHOKUCJIOT. Y KaKJO0TO IIOJUIIEIITU/IA AMUHOKUCIOTHBIE OCTAT-
KM PaCIo/IaraioTcst B CTPOroil MoC/IeJ0BaTeIbHOCTH, 3aKOANPOBAHHOI
B Mostekynax JJHK.

Takum 00pasoM, MOJUIIENTH/BI OTJUYAIOTCS APYT OT ApPyra Ko-
JIMYECTBOM aMUHOKUCJIOTHBIX OCTaTKOB U TIOCJIE0BATEIbHOCTHIO NX
PACIOJIOKEHHS B TIOJTUIENTUIHBIX TEMNsIX.

B cocrtaB 6eqKOBOH MOJIEKYJIBI BXOAUT OJMH WJIU HECKOJIBKO
MTOJIATIENI TUIOB.

Kpome mnentumHbix, B Oejkax OOHApPY:KMBAIOTCS elle OuUCYJib-
Quonvie ceasu, KOTopble TakKe ABJISAIOTCS KOBAaJEHTHBIMU. B obpa-
30BaHMM TaKMX CBSI3€H Yy4aCTBYIOT TOJIbKO aMHUHOKHUCJIOTA YUCHMEUH.
B pammkane mucrenHa comepxurcs SH-rpymma, 3a cyeT KOTOPOii
OCTaTKHU IUCTENHA MOTYT COEIUHSATHCS APYT C IPYTOM:

CH,-SH__ _ HS-CH, CH,-S-S-CH,
| | | |
H—(IZ—NH2 + H—(I.‘,—NHZ W}H—CI)—NHQ H-C - NH,

|
COOH COOH COOH COOH

JucynbdumaHol CBS3BIO SIBJISIIOTCS /[BA aTOMA CEPBI, C TIOMOIIBIO
KOTOPBIX ITPOUCXOUT COEIMHEHUE JIBYX OCTATKOB MOJIEKYJT ITUCTEUHA.
ITy CBA3b ellle Ha3bIBAIOT AUCYIbGUIHBIM MOoCcTHKOM. (/[Ba ocTtaTka
IMUCTENHA, COETUHEHHBIX ANCYJIb(MUIHON CBI3bIO, UMEIOT Ha3BaHUE
yucmun. OHAKO UCTUH HE KOJUPYETCS U He yY4acTBYeT B CHHTE3€
6eTKOBOIT MOJIEKYJIbI. [109TOMY IUCTHH HE SIBJISIETCS TIPOTEMHOTEH-
HOI aMUHOKMCJIOTOM. )

B mousekysmax OesqKOB AMCYJb(hUIAHAS CBSA3b BOZHUKAET MEKIY
OCTATKaMWU ITUCTENHA, BXOAIIUMU B COCTAB TIOJUTIETITU/IOB.

B ognnx caygasx ocTaTku nMUCTENHA HAXOAATCA B Pa3HBIX y4acT-
Kax OTHOTO ¥ TOTO JKe TIOJIUTENTH/IA U 00513aTeIbHO TPOCTPAHCTBEHHO
conmkenbl. Biarogapss 06pasoBaHUO MUCYIbMUIHON CBSI3H, MOJIH-
HeNTUIHASA 1Ielb NPUOOPETAeT OIPEAENEHHYIO MPOCTPAHCTBEHHYTO
(opmy.

[ucynbduaHoil cBSA3bI0 MOTYT TaKKe COeIMHUTHCSI OCTAaTKU ITU-
CTeNHA, HAXOIATINECS B PA3HBIX TMOJUTENTHAAX, HO TTPOCTPAHCTBEH-
HO cOmmskentbie. O6pasoBaHue AUCYTIbMOUIHON CBSI3U B 9TOM CJIydae
[PUBOAUT K OObEIMHEHHIO MTOJTUIIENTH/IOB B OOILYIO MOJIEKYJLY.



Yacmo 1. buoxumus uenosexa C.C. Muxaunos

[To cpaBHEHUIO ¢ TENTUAHON CBI3BIO AUCYIb(MOUAHAST CBSI3b SBIIS-
eTcst MeHee 11pouyHoit. KosmnuecTBo qucynibGuaHbIX CBA3Ei B MOJIEKY-
JIax G6eJIKOB HAMHOTO MEHbIIIE, YeM MENTH/HbIX.

Hapsizly ¢ KOBaJIeHTHBIMHU CBSI3SIMH B MOJIEKYJIaX OEJIKOB MOTYT
BCTPEYAThCs U cJabble HEKOBAJIEHTHBIE CBSI3U, K KOTOPBIM OTHOCSITCSI
6000po0HbLe, UOHHBLE T IPYTHE. DT XUMIUECKUE CBSI3U MOTYT BO3-
HUKATh MEXKy OCTATKAMM aMUHOKUCJIOT, PACTIOJIOKEHHBIX B PA3HBIX
y4acTKax OJHOTO U TOTO K€ MOJHUIEINTH/Ia 1 TPOCTPAHCTBEHHO COJIH-
skeHHbIX. OOpasoBaHue TaKMX CBsA3el TakKe crocoOCTBYeT (hOPMUPO-
BAHWIO MPOCTPAHCTBEHHON (POPMbI GENTKOBOI MOJIEKYJIBI.

IIpocmpancmeennas popma beaxosovix moaexyn

Moutekyita Gesika siBJsieTcst 0ObeMHBIM, TPEXMEPHBIM 00pa30BaHM-
eM, MMEIOIINM OTIPeIeTIEHHYIO TpocTpaHcTBeHHY0 hopmy. st yno6-
CTBA PACCMOTPEHUsI TIPOCTPAHCTBEHHOTO CTPOEHUST MOJIEKYJIBI GesTKa
YCJIOBHO BBIZIEJISIIOT YETBIPE YPOBHSI €€ CTPYKTYPHOI OpPraHU3aIii.

[TepBbIit ypOBEHD MPOCTPAHCTBEHHOI OpraHu3aIu GeIKOBOI MO-
JIEKYJTBI HA3BIBAETCS NEPEUMHOU CMPYKMYPOTL 1 TIPEJICTABIISET COOOIO
HOCJIe/IOBATENbHOCTD PACIIOJNIOKEHUS aMUHOKHUCJIOT B ITOJUIIEITHI-
HbIX 1ersix. Dukcupyercst aTa CTPYKTYpa MPOYHBIMU METITUAHBIMU
cBg3aMu. [ pyrumu cioBamu, TepBUYHAS CTPYKTYpa XapaKTepu3yeT
XUMUYECKOE CTPOEHHE MOJIUTIENTH/IOB, 06Pa3yIonux GeTKOBYIO MOJIe-
KyJty. Kaskzptii nnanBuyaibHbiii Ge0K UMeeT YHUKATbHYIO epBUY-
HYIO CTPYKTYPY.

Bropoii ypoBeHb IPOCTPAHCTBEHHOW OpraHu3aluy — 6MOPUUHAA
CmMpyKmypa onnchiBacT IPOCTPAHCTBEHHYIO JOPMY ITOJIUNIEITH/IHBIX
enieii. Harmpumep, y MHOTUX O€JIKOB TIOJUIENTUIHBIE T[T UMEIOT
dopmy crmpam. DuKcUpyeTcsl BTOPUYHAS CTPYKTypa AUCYJIb(u-
HBIMU ¥ PA3JIMYHBIMU HEKOBAJIEHTHBIMU CBSI3SIMMU.

Tpetuii ypoBeHb IIPOCTPAHCTBEHHON OPTaHU3AIUN — MPEMUUHA
cmpyKmypa oTpaxKaeT MIPOCTPAHCTBEHHYTO (POPMY BTOPUYHOMN CTPYK-
Typel. Hanmpumep, BTopuunas cTpykTypa B hopMe CIIMpasi, B CBOIO
OYepesib, MOKET YKJIAJIbIBATHCS B MPOCTPAHCTBE B BHUJE TJIOOYJIBI,
T.€. UM€ET MIAPOBU/IHYIO WK stiitieBuAHy0 hopmy. Crabunusupyercst
TPETUYHAS] CTPYKTYPa CIAOBIMU HEKOBATEHTHBIMU CBSI3aMH, a TaKiKe
TUCYMbMUAHBIMU CBA3SMU W TIO3TOMY SABJSETCSA CAaMOU HEYCTOMYN-
BOU CTPYKTYPOL.

[IpoctpancrBennasi opma Bceil OeTKOBOW MOJIEKYJIBI MOJIYYHU-
JIa Ha3BaHue KoHopmayus. I1ockobKy B MOsieKye Oeska HapsiLy
C TIPOYHBIMU KOBAJEHTHBIMHU CBA35IMHU WMEIOTCS elle MeHee Tpoy-
Hble CB3U (AUCyNbdUIHbIC, HEKOBAJEHTHBIE), TO €ro KOH(OpMaIus
XapaKTepU3yeTcsl HeCTaOUIBHOCTBIO M MOJKET JIETKO M3MEHSIThCS.
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Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6exos

M3MeHeHMe TIPOCTPaHCTBEHHON (POPMBI OesiKa BJIMsIeT Ha ero OMoJo-
ruyeckue GyHkin. KoHdopmaiius, Haxo/sich B KOTOPOii 6e10Kk 06J1a-
faeT OMOIOTMYECKON aKTHBHOCTHIO, HAa3bIBaeTCsl Hamuenou. JioObie
BO3/IEiCTBUST Ha OEJIOK, TPUBO/SIIIE K HAPYIIEHUTO 9TOM KOH(bopMa-
I[1H, COIIPOBOSKIAIOTCS YACTUYHON MJIU TIOJTHOM yTPaToil GENTKOM ero
OUOJIOTHYECKUX CBOWCTB. V3MeHeHne KoH(MOpPMAIMU B HEOOIBIITNX
npejeax 00paTUMO U SIBJISIETCST OJHUM U3 MEXaHM3MOB PeryJIsSiiuu
6uostornyeckux (GyHKIMIA OETKOB B OPraHu3Me.

Yemeepmuunoii cmpyxmypou 061ajal0T TOJbKO HEKOTOPbIE OeJI-
ku. YeTBepTUUHAS CTPYKTYPA — ITO CJAOKHOE HATIMOJIEKYISIPHOE 00-
pasoBaHue, COCTOsIIIEE U3 HECKOJIBKUX OEJIKOB, HMEIOIINX CBOI CO0O-
CTBEHHYIO IEPBUYHYIO, BTOPUYHYIO U TPETUYHYIO CTPYKTYPbL. Kaxabrit
6esloK, BXOJSIIUIT B COCTAB Y€TBEPTUYHOI CTPYKTYPBI, HA3bIBAETCS
cyObenunuiieii. Hanpumep, 6e0K KPOBH — reMOTJIOOMH COCTOUT W3
JeThIPeX CYObeIUHUI ABYX TUTOB (0L 1 ) U UMEET CTPOEHHUE Olyfy.
Acconmaiusi cyObeIMHUI] B YETBEPTUUYHYIO CTPYKTYPY NPUBOAUT
K BO3HUKHOBEHHIO HOBOTO OMOJIOTMYECKOTO CBOWCTBA, OTCYTCTBYIO-
1ero y cBo6oaHbIX cyGbeannuil. Hampumep, popmupoBanue deTBep-
TUYHOU CTPYKTYPHI B Psijie CJIyYaeB COMTPOBOKIAETCS TTOSBJIEHIEM Ka-
TAJIMTUYECKOIT aKTUBHOCTH, KOTOPOW HET Y OTAEJNbHBIX CyObeNHHMIL.

O6beanHAIOTCS CYyOhEANHUIIB B Y€TBEPTUYHYIO CTPYKTYPY 3a CUET
c1abbIX HEKOBAJIEHTHBIX CBSI3€H, U MMOATOMY YeTBEPHYHAsI CTPYKTypa
HEeyCTOWYMBA ¥ JIETKO IUCCOIMUPYET Ha cyOobeauuuiibl. OOpasoBaHue
U JIICCOIUAIUS YETBEPTUYHON CTPYKTYPBI SBJISIETCS €llle OJTHUM Me-
XaHU3MOM PEryJIsiiiiy GHOJIOTHYeCKUX (QYHKIINI OEIKOB.

3 Bcex cTPYKTYp Gesika KOAUPYETCST TOJIBKO MePBUYHAs. 3a CYeT
nHpopMaIuy, 3akaiodentoi B Mosnekyse JJHK, cunresupyiores mo-
JIUTIENITUHBIE 1lenn (TIepBUYHAs CTPYKTypa). Bpicimue CTpPyKTyphl
(BTOpUWYHAs, TPETUYHAS, YeTBEPTUYHAS ) BOSHUKAIOT CAMOIIPOU3BOJTh-
HO B COOTBETCTBUU CO CTPOEHUEM TIOJUTIENTUIOB.

Knaccugurauus 6enxoe

CorsacHo KjaccuUKaIiM, OCHOBAHHON Ha XMMUYECKOM COCTa-
Be, GeJIKK JeATcsa Ha npocmovle (IPOTENHDBI) U Ca0XMcHbLe (IIPOTen-
1b1). TIpocThie GeTK COCTOST TOIBKO U3 aMUHOKHCJIOT, T.€. U3 OJIHOTO
WM HECKOJbKUX Hoauientunos. K mpocTeiM GeskaM, UMEIONIMMCS
B OpPraHu3Me YeJIOBeKa, OTHOCATCS AlbOYMunbl, 2100Yaunbl, 2UCMO-
Hol, Oenku onopHvIx mrarell. B MoJiekyJjie ClI0KHOTO OeJiKa, KpoMe
AMUHOKMCJIOT, eIlle¢ UMEeeTCsI HeaMUHOKUCIOTHAS 4acTh, Ha3blBaeMas
npocmemuueckou epynnotii. B 3aBUCUMOCTH OT CTPOEHUS IIPOCTETH-
YeCKOW TPYIIIbI BBIAEJSIOT TaKKe CJIOKHbBIE OeJIKH, Kak ¢hochonpo-
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

meuovt (copepKar B Ka4eCTBe MPOCTETUIECKON IPyIIbl (hocHOpHYIO
KUCJIOTY), HYyKJeonpomeudovt (COIEPKAT HYKJIEMHOBYIO KHCJOTY),
eauxonpomeuodvt (ComepKaT YIJAEBOM), Junonpomeudvt (ComepsraT
JIITION]]), XPOMONpomeudvt (CopepKar OKpAlleHHYIO MPOCTETHYE-
CKYIO IPYIIITY) U JIp.

Boamoskna u mapyrast kimaccudukaimsi OeJKOB, BbITEKAMONast 13
UX MPOCTPAHCTBEHHOI (hopMbl. B aTOM cityuae OesIKU pasaessiioTest
Ha /iBa GOJIBIINX KJlacca: 2/100ysapHble i puopuinapote.

MoutekyJibl TI00YIAPHBIX OETKOB UMEIOT TAPOOOPA3HYIO UIH 9JI-
srconinyo dhopmy. IIpuMepom Takux GENKOB SBJISIOTCS AlbOYMuU-
HbL 11 27100y AUHbL T11a3MbI KPOBH.

DOubpusspHble GENKH MPEACTABISAIOT COO0I0 BHITSHYThIE MOJIe-
KYyJibl, Y KOTOPbIX JIJIMHA 3HAYUTEJBbHO IIPEBLIIAECT UX JUAMETP. K Ta-
KuM Gesikam, MPesKie BCero, HeoOXOANMO OTHECTH KOJLd2eH — CaMblii
pacrpocTpaHeHHbIi 6eI0K Y YeI0BeKa U BBICITHX KUBOTHBIX, HA JI0JIIO
KoToporo mpuxoautcs 25—-30% ot 0b1ero Koiudectsa GEIKOB Opra-
Huama. KosmareH o6/1aaet BbICOKOI MTPOYHOCTBHIO M 3JIaCTUIHOCTBIO.
ITOT GEJIOK IUPOKO PACIHPOCTPAHEH B OPraHU3Me, OH BXOJWT B COCTAB
COEIMHUTELHON TKAHU U TTOATOMY €T0 MOKHO OOHAPYKUTH B KOJKE, B
CTEHKaX COCY/IOB, B MBIIIIAX, CYXOKUJIMIX, XPSIIax, KOCTSIX, BO BHY-
TPEHHUX OpraHax.

1.3. ®DU3BNKO-XUMNYECKHNE CBOVCTBA BEJKOB

Monexyaapnasa macca 6eaxos

Benku, siByisisicb BBICOKOMOJIEKYJIIPHBIMU COEIMHEHUSIMU, XapakK-
TEPU3YIOTCsT OOJBIINMEU BEJMYUHAMU MOJIEKYJISIPHOIT Macchbl. [To-
CKOJIBKY B MOJIEKYJIbI GEIKOB MOTYT BXOAUTH JAE€CATKU, COTHU U THICS-
41T aMUHOKHUCJIOT, TO UX MOJIEKYJISIPHAsT Macca KoJiehJieTcst B GOJIbIIOM
nuarazone: o 6000 maabTOHOB 0 MUJLUTMOHOB. B kKauecTBe mpume-
Pa MOKHO MPUBECTU BEJUYUHBI MOJIEKYJISIPHON MAacCChl CJIEAYIOINX
6eJIKOB:

ucymnun (zopmon noducenydounoii scenesor) — 6000 Jla'

MuUOTrIOOUH (nepenocuur Kuciopooa 6 MulUeuHblX KIemKax) —
17 000 a

Temorno6un (6enok kpachvix kiemox kposu) — 68 000 [la

MuosuH (cokpamumenvuoiil 6enox mviuy) — 500 000 Ta

Fnyramarnerunporenasa (¢pepmenm newenu) — 1 000 000 [la

"1 JTa (nambTon, aroMuast win yriaepoxHas equsuma) = 1,66 10,

12



Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6eKos

Am¢omeprnocmov 6enxoe

AmborepHocTh OJKOB (HaJMYNE Y MOJIEKYJT KaK KUCJIOTHBIX, TaK
U OCHOBHBIX CBOHCTB) 00YCJIOBJIEHA TIPUCYTCTBUEM B WX MOJIEKYJIaX
CBOOOHBIX KapOOKCUJIBHBIX TPYIIN (KHUCJOTHBIE TPYIINbI) U aMUHO-
rpy1i (OCHOBHBIE TPYTIIIBI). ITU IPYIIBI BXOIAT B COCTAB PAJAUKATIOB
AMUHOKHUCJIOT U, KaK OBLIO YKa3aHO BbIIIE, HE YIACTBYIOT B 06pa3o-
BaHUU TENTUAHBIX CBsi3ell. [Iposiierne GekaMu KUCJIOTHBIX WA
OCHOBHBIX CBOMCTB 3aBUCUT OT KUCJTOTHOCTHU CPEJIbI.

B kucioit cpene (pH < 7) BeencTBue n3bbITKa HOHOB BOAOPO/IA
(TIPOTOHOB) AMCCONUAIINST KAaPOOKCUIBHBIX TPyl mopaBieHa. CBo-
GOJIHbIE aMWHOTPYIIIIBI JIETKO MPUCOCAMHSIOT K cebe MMEInecst
B U30BITKE MPOTOHBI U MEPEXO/IAT B TIPOTOHUPOBAHHYO (hOPMY:

COOH COOH COOH COOH
COOH COOH

Takum 06pasoM, GelKi B KUCJIOW cpeje MPOSIBJASIOT OCHOBHbIE
(enouHbIe) CBOMCTBA U HAXOATCS B KATHOHHOM hopMe (UX MOJIEKY-
JIBI 3aPSPKEHBI TIOJIOKUTETHHO).

B miesounoii cpeme (pH > 7) mpeobiafaioT MOHBI THAPOKCIIIA
(OH"), nonoB Bomoposia Majo. B aTuxX ycioBUSX JIETKO TPOTEKAET
JMCCOIMAINST KapOOKCUIBHBIX TPYIII, TPOTOHUPOBAHIE aMUHOTPYIII
MPaKTUYECKU HE TTPOUCXO/IUT:

COOH COOH COO- COO-
+n OH* ﬂ\NH
-nH, O
COOH elojoy

[ToaTomy B MIeI0YHOI cpefie GeKN 06Ta1aloT KUCIOTHBIMU CBOM-
CTBAaMU U HaxOSTCS B aHUOHHOU (DopMme (MX MOJIEKYJIbI 3apsiKEHbI
OTPUIIATETHHO).

OtHaKO TP OIPeIe/IEHHON KUCIOTHOCTH B MOJIEKYJIe Gesika MO-
KeT ObITh OJIMTHAKOBOE KOJIMYECTBO IUCCOIMUPOBAHHBIX KAPOOKCHIIb-

- +
Hpix rpymn (-COO”) u nporonupoBanHbix amuHorpymn (-NH;").
Taxast 6eKoBasi MOJIEKYJIa He UMEET 3apsijia U SIBJISIETCST HEHTPAIbHOI.
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

coo- COOH
NH," coo-

3uauenrie pH, mpu KOTOpoM MOJIEKyJIbl Oejika HeHTpabHbI, Ha-
3BIBAETCS U303TIEKMPUuneckou mouxou Oeska u obo3Havaercs pl vwin
pH,,,,. [l kaxnoro Gesqka M309JeKTPUIECKAs] TOYKA UMEET CTPOTO
oTIpeZieJIeHHYI0 BeJIMunHy. 3HaueHue pl 3aBUCHT OT COOTHOIIEHUS
B MOJIEKYJIe OesiKa MeKIy aMUHOKUCIOTAMH, COAEPKAIMMU B Pajii-
KaJie KapOOKCUJIbHYIO TPyTIy (MOHOAMUHOAUKAPOOHOBbIE KUCJIOTHI),
1 aMUHOKHMCJIOTaMH, CO/IEPKANUMU B PaJIMKaJie aMUHOTPyIITy (1ua-
MIHOMOHOKapOOHOBBIE KUCIOTHI). Eciin B Gesike npeobiafaloT aMu-
HOKHUCJIOTHI € JIOTIOJIHUTEIbHON KapOOKCHIIBHOI TPYIIION, TO 3HaYe-
HUE M309JeKTPUIECKON TOYKU HaXOoAuTcs B kuciolt cpene (pl < 7).
B ciryuae npeobiaganusi aMUHOKKUCIIOT CO CBOOOIHBIMI aMUHOTPYII-
[aMU M303JIEKTPUUYECKast TOYKA MMeeT BeJnYuHy OoJibiie 7, T.e. Ha-
XOJIUTCS B IIEJIOYHON Cpejie.

[To 3navenuo pl MOKHO YCTAaHOBUTD 3apsiji O€JIKa, HAXOASIIIErOCs
B pactBope ¢ usBectHbiM pH. Eciu pH pactBopa 6oJibliie BeTUYUHEL
U309JIEKTPUYECKON TOYKH, MOJIEKYJIbI OeJIKa MMEIOT OTPHUIIaTeNbHBII
3apsj. B pacTBopax, y kotopsix pH MeHbIIIe n302J1IeKTPUYECKO TOUKN
PacTBOPEHHOTO OeJiKa, OEITKOBBIE MOJIEKYJIBI 3aPSIKEHbBI TOJIOKUTE -
HO U HAXO[SATCsI B KaTnoHHOU (opme. [Tpu aTOM deM GoJibIiie OTKIO-
Henue pH ot pl, TeM 6oJiblite BeJMYNHA COOTBETCTBEHHO OTPHUIIATEb-
HOTO WJIN TTOJIOKUTETHHOTO 3apsa.

CirieqioBaresibHO, TIPU TTOBBINIEHUN WU CHWXKEHUM KHUCJIOTHOCTH
U3MeHsIeTCs1 3apsi/i OEJKOBBIX MOJIEKYJI, YTO CKa3bIBaeTCsl Ha CBOW-
cTBax Gesika 1, B TOM YHuCJie, Ha ero (DyHKIIMOHATbHOM aKTHBHOCTH.

Pacmeopumocmov benxos

Hecmotpst Ha Goubioit pasmep Mosekya (1-100 um'), Gerkn xo-
POIIIO PACTBOPSIIOTCST B BOJIE M WX PACTBOPbHI OJIM3KH MO CBOHCTBAM
K KOJUTOMHBIM PacTBOpaM. BbIcokasi cTaOMIbHOCTD OENTKOBBIX PacT-
BOPOB obecrieynBaercst hakTopaMu yCTONYNBOCTH.

OxuH U3 HUX — HTO Hasnuue y GENTKOBBIX MOJIEKYJs 3apsaa. Kak
BBIIII€ OTMEYAJIOCh, TOJBKO MIPU OJTHOM CTPOTO OIpe/leJIEHHOM 3Haue-
Hur pH, paBHOM M303JIEKTPUYECKOIT TOUKe, OEJOK HelTpaseH, Tpu
BCEX OCTaJIbHBIX 3HaUeHMsIX pH OeJIKOBbIE MOJIEKYJIbI IMEIOT KaKOM-

{um=110"m
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Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6eKos

TO 3apsi. biaromapst HAIMYUIO 3apsijia TIPU CTOJKHOBEHUSIX MOJIEKY-
JIbI OeJIKa OTTAJIKUBAIOTCS JIPYT OT APYyTa, U UX oObenHeHNs B Hosee
KPYITHbIE YACTHUI[bI HE TPOUCXOJINT.

Bropoii dakrop ycroitunBocTr GETKOBBIX PACTBOPOB 3aKTI0OYAET-
¢S B HaIM4ue y OeJKOBBIX MOJIEKYJI TUAPATHON (BOAHOI) 060JIOUKH.
O6paszoBaHue THAPATHON 060JIOYKH 0OYCIOBIEHO TEM, YTO Pa3/IMUHbIE
HenoJsipHbie (THAPO(GOGHBIE) TPYMITHUPOBKUA 0OBIYHO PACTIONATAIOTCS
BHYTpU OEIKOBOW MOJIEKYJIbI, & TMOJSIpHbIe (TUAPOMGUIbHBIE) TPYII-
mel (-COOH, -NH, , —-OH, —SH, nentugnasie csa3u —CO-NH-)
HAXOJSITCST HA TOBEPXHOCTHU OEJIKOBON MOJIEKYJIbI. K 3THM TTOJISIPHBIM
TpyTIIaM TPUCOEINHAIOTCS MOJIEKYJIbl BOIBI, BCJEICTBYE YeTO MoJie-
KyJia Oesika OKPY/KaeTcst CI0eM 13 OPHEHTUPOBAHHBIX MOJIEKYJT BOJIBL.
[ToaTOMY TIPU CTOJIKHOBEHMSIX MOJIEKYJIbI O€JIKa OT/AEEHBI JAPYT OT
Apyra ruAPaTHBIMKU 000JI0YKAMK ¥ UX COEANHEHUsT He TIPOUCXOINT.

Buicanusanue 6enxoé

BeicasmBanme — 210 BbITajeHne O6eKka B 0CaZOK TOJ AeHCTBHEM
BO/IOOTHUMAIONINX CPEJCTB, K KOTOPBIM, B TIEPBYIO OY€PE/b, OTHO-
csarest conmu (Nay,SOy,, (NH,),SO, u 1p.). Vonsl costeit, mogo6Ho Oel-
KaM, TaK»e XOPOIIO CBSA3BIBAIOT BOAY. [Ipy BBICOKMX KOHIIEHTPAIUSX
BCJIE/ICTBUE HU3KOH MOJIEKYJIAPHON MaCChI COIel KOJUYECTBO UX HO-
HOB OTPOMHO TI0 CPaBHEHHIO ¢ MAaKPOMOJIEKYIaMu OesiKOB. B pesyiib-
tare GOJIBINAS YACTh BOJbBI CBS3bIBAETCSI C HOHAMU COJIEH, 4TO PUBO-
JIUT 3HAYMTEIHHOMY YMEHbIIEHUIO THAPATHBIX 000J0YeK Y OENKOB,
CHUKEHUIO UX PACTBOPUMOCTHU U BBITIAZICHIEM B OCAJIOK.

Hau6ousee apdextuBro BbicamuBanne npu pH, paBHOM 1303J1€K-
TPUYECKOIT TOUKE ocask1aeMoro beska. B atom cirydyae 6e10K He TOJb-
KO TepsieT THAPATHYI0 000JI0UYKY, HO M JINIIAETCS 3apsijia, YTO TPUBO-
ITUT K €T0 TIOJTHOMY OCaKIEHHUIO.

[Tpottecc BbicaJiMBaHUSI He 3aTParuBaeT CTPYKTYPY OETKOBBIX
MOJIEKYJI, ¥ TOATOMY B OCAJIOK BBITIAIAET OEJIOK, COXPAHSIONIHIA CBOIO
HATHUBHOCTD, T.€. CBOU OMOJIOTHYECKHUE CBOICTBA.

BoicasnmBanue — mpoitecc ooparumbiii. IIpu yaanieHur BOIOOTHH-
MaIOIIEr0 CPEICTBA WJIH TIPH 10OABJIEHIH BOJIBI OCA/IOK GEJIKA PacTBO-
psieTcst 1 0Opa3yeTcst MOJHOIIEHHBIN pacTBOp GeJKa.

Henamypauus 6enxos

[Tox nenaTypaiueii MOHUMAETCsT IOTePsT OEJTKOM €r0 HATUBHOCTH.
JleHatypaiiusi, Kak MPaBHUJIO, COMPOBOKAAETCS BbIMAeHNeM OejKa
B OCAJIOK.

[lenatyparug BeI3bIBaeTCd (GU3UIECKUMU U XUMUYECKUMHU (PaKTO-
pamm.
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

Dusnueckumu  GakTOpamMu  SBJSIOTCS: HarpeBanue  (BbIIIe
50-60°C), pasnuHble BUAbI U3ay4deHust (yabTpadHroIeTOBOE U HOHHU-
3upyIoliiee), yJabTpa3ByK, BHOpAIIsI.

K xumuueckum akTopaM OTHOCSTCSI: CUJIbHbIE KUCJIOTHI U IIe-
JIOUU, COJIU TSKEJIBIX METAJIIOB, HEKOTOPbIE OPraHNYeCKUe KUCJIOThI
(TPUXTIOPYKCYCHAS 1 CYIbhOCATNIIIIOBAsT).

[Tox BAMsSIHMEM MEPEYNCIECHHBIX (DAaKTOPOB B MOJIEKYJIaX OEJIKOB
Pa3pbIBAIOTCS PA3JMYHbBIE HENENTUHBIE CBSI3W, UTO BBI3bIBAET Pas3-
pylieHne BoicX (KpOMe TIEPBUYHON) CTPYKTYP ¥ Hepexoj OeKo-
BBIX MOJIEKYJI B HOBYIO IIPOCTPAHCTBEHHYIO (hopMy. Taxkoe n3aMenenue
KOH(OPMAIMK TPUBOIUT K yTpaTe GeJKaMu THIPATHBIX 000JIOYEK,
UX TIOCJIEAYIONEMY BBITAICHUIO B OCAJOK ¥ MOTepe GUOJOTHYECKON
AKTUBHOCTHU.

[Ipu KpaTKOBpeMEHHOM MEMCTBUU JIeHATYPUPYIONINX (HhaKTOPOB
KOH(hOPMAITMOHHbIE U3MEHEHHSI HE3HAUNTENbHBI, ¥ TI09TOMY BO3MO-
JKeH mepexo]] 6eika CHOBA B HATHBHYIO (hOPMY U BOCCTAHOBJIEHIE €TO
OMOJIOTMYECKUX CBOMCTB (peHaTyparus ).

[IponomxuTtenpHOE BO3/IHCTBIE (DAKTOPOB ICHATYPAIINY BBI3BIBA-
eT HeoGpaTuMoe ri1y00Koe H3MEHEHUE TPEXMEPHO CTPYKTYPbI OEJIKO-
BBIX MOJIEKYJI, UTO JIeJIAeT PEHATYPAIUI0 HEBO3MOKHOM.

Buoaozuueckasn poJib oenxos

Benku BeImOMHAIOT B OpranmaMe o4eHb BaskHbIe QyHKINA. K HUM,
B IIEPBYIO OYE€pElb, CJECAYET OTHECTU CJECAYIOIUE 6uoJioTnYecKue
dbyukIINI:

o Cmpyxmypnas (CTpOUTENbHAS], TIACTHYECKAT). JTa DYHKIIUI
3aKJII0OYaeTCA B TOM, UYTO 6€JIKI/I ABJIAIOTCA YHUBEPCAJIbHBIM CTPOUTEJIb-
HBIM MaTEPUAIOM, 13 KOTOPOTO CTPOSITCST BCE CTPYKTYPHBIE 0Opa3oBa-
HUST OPTaHU3Ma U ITPEKIe BCETO — BCE KJIETKHU U BCe BHYTPUKJIETOTHBIE
OpraHou/bI. Benxku taxxe BXOJZAT B COCTaB MEKKJIETOYHOI'O BEIECTBA.
[ToaTomMy GeIKOB B OpraHu3Me MHOTO U Ha UX JI0JII0 B CPEIHEM MPHU-
xomuTcs 1/6 9acTh OT Macchl Tesa 4esoBeKa.

e Kamanumuueckas. B opranusme numerorcst ocobbie GEKH, Bbl-
noJiHsoIKe (GYHKINY KaTain3aTOPOB XUMIUECKUX peakiuii. Takue
OesKu TIOJTyYn/In Ha3BaHue pepmermot v IH3UMbL. C MOMOIIBIO
(hepMeHTOB ¢ OOJIBITMMU CKOPOCTSIMU TIPOTEKAIOT BCE XUMHYECKUE
peakiinu, CoCTaBstione 0OMeH BelecTs (CM. TJIaBy 7).

! Tpuxsopykcycryio n cyrbhocalmiioByio KUCIOTh HEPEAKO TPHMEHSIOT
B IIPAKTHKE CIOPTA JIsl OOHAPYKEHUsI Oelka B MOY€ TIOCJIe BBITOTHEHUsT (HU3u-
YEeCKHX Harpy3oK.
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Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6eKos

e Coxpamumenvnasn. B ocHoBe Bcex opM JIBIKEHUS, U B TIepP-
BYIO OYepe/lb MBIINIEYHOTO COKPAIIeHUsI W pacciaabieHus], JIeKUT
B3anMojelictBue 6ekoB. Biarogapsi COKpaTuTeIbHOM (GYHKIIUHU K-
BOTHBIE, B OTJIMYME OT PACTEHWH, MOTYT ITPOU3BOJIHHO MTEPEMENIAThCs
B IIPOCTPAHCTBE.

o Peeynsmopnas. bBenku obGiamaror aM(pOTEPHOCTBIO U MOTYT
B3aMMO/IEHICTBOBATH KaK C KMCJIOTaMH, Tak U ¢ ocHoBaHusMMU. [loaTo-
My OeJIKU SIBJSIOTCS BaskHeimumu OydepaMu opraHusMa, Mmojjep-
JKUBAIOMIUMU KHUCJIOTHOCTh Ha HEOOXOIMMOM ypoBHe. Belku Taxske
YYACTBYIOT B PETYJISIINN OCMOTIYECKOTO IABICHIs | 1 PACTIPE/ICIeHIT
BOJIBI M€Ky KPOBBIO U pasjuuHbIMEU opraHaMu. HekoTopeie Genku,
SIBJISISICH TOPMOHAMHU, HETIOCPEJCTBEHHO YYaCTBYIOT B PETYJISAIUU 00-
Me€Ha BeIeCTB.

e Tpancnopmuas. Ira GyHKIUs 0OyCJIOBJIEHA TEM, YTO OEJIKO-
BbI€ MOJIEKYJIBI UMEIOT OOJIBIIIOI pa3Mep, XOPOIIO PACTBOPUMBI B BOJIE
U, TTIeEPEMEIAsiCh TI0 BOJHBIM TIPOCTPAHCTBAM OPTaHM3Ma, MOTYT Tiepe-
HOCUTD PasJinyHble HEPACTBOPUMBIE B BOJIe coe/inHenust. Tak, Harpu-
Mep, TeMOTJIOONH y4acTBYET B TPAHCIIOPTE MOJIEKYJISIPHOTO KUCJIOPO/Ia
OT JIETKUX K Pas3JU4YHbIM OpraHam, OeJIKW TJIa3Mbl KPOBH — ajibOy-
MUHBI — 00€CIIeYMBAIOT TIEPEHOC KUPOB U KUPHBIX KUCJIOT.

o 3awummuas. Beyky BLIMOTHSIOT 3aMUTHYIO (DYHKITUIO, yU4ACTBY ST
B obecrieuenny uMmyHuTeTa. K 3ammTHON (DYHKIIMKA 9aCTO OTHOCST
yuacTtue 6eJIKOB B CBepThIBAaHUM KPOBH. B aTOM ciryuae, 6iarogapst 06-
pasoBaHKi0 TPOMOA, OPTAaHU3M 3AIMUIIAETCST OT TOTEPH OOJIBIIIOTO KO-
JdecTBa KpoBU (CM. TJ1aBy 13).

e Inepzemuueckasn. Oxucienne OEJKOB, TAKXKe KaK M BCEX JIPY-
TMX OPTaHWYECKUX COEIVHEHUI, COMPOBOXKIAETCS BbIIeJ€HUEM
sueprun. OHAKO POJIb OEJKOB KaK MUCTOUHUKOB HHEPTHH HEBEJHKA.
B o6brunbix ycmoBusix Genku obecreunBaior okosio 10% cyrounoit
norpebHOCTH opraHusMa B sHepruu. Bxian 6eikos B aHeproobeciie-
YeHre OpraHn3Ma BO3PACTaeT MPU TOJOIAHNU U JITTUTENbHON (hrsude-
cKOW paboTe, KOrja B OpraHu3Me MCYEPIbIBAIOTCS 3aIachl OCHOBHBIX
HHEPreTUYECKUX UCTOYHUKOB — YTJIEBOJIOB U KMPOB.

Vcxons us Takoii BaxkHelIeil GHOJOrn4ecKoi posin OeIKOB, X
elIe HABBIBAIOT MPOMeEUHaAMU’.

! Ocmotmueckoe panenne — THAPOCTATUYECKOE /IaBJIeHNE, BBI3BAHHOE Pa3-
HOCTBIO KOHIeHTparuil. [[puynHoii BOZHUKHOBEHUS OCMOTHUYECKOTO JaBJICHUSI
SIBJISIETCSI OCMOC — OJIHOCTOPOHHsIST AU @y3uss MOJEKYJT pacTBopuTess (daiie
BCETO BOJIbI) Yepe3 TOMYTPOHUIIAEMYI0 MEMOPaHy B CTOPOHY pacTBopa 6OIbIIIeit
KOHITEHTPAINH.

Ot rpeu. proteus — «I1epBblii, TJIABHBII>.
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TecTbl AJIs1 CAMOKOHTPOJIA

1. Conepskanne GEJIKOB B OpPraHu3Me B3POCJIOro 4YeJIOBEKa CO-
CTaBJIsIeT:

a) 8—10% B) 28-30%

6) 15-17% r) 35-40%

2. O6s3aTeNbHBIM XUMHYECKHM JIEMEHTOM, BXOSIIUM B COCTaB
0€JIKOB, ABJIIETCS:

a) a3oT B) ceJieH

6) KanbIui r) XJI0p

3. Bo Bce 0esKH BXO/IAT:

a) 10 pasHOBUAHOCTEN aMUHOKHUCJIOT
6) 20 pasHOBUAHOCTEH aMUHOKICJIOT
B) 30 pasHOBUAHOCTEH aMUHOKUACIIOT
r) 40 pa3HOBUIHOCTEN aMUHOKHUCIOT

4. B cocrtaB aMHHOKHCJIOT 0053aTEIBHO BXOAAT (DYHKIIHOHAIb-
HbI€ TPYIIIbL:

a) aJIbJleTU/IHast ¥ CIIUPTOBAst

6) KapOOKCUJIbHAS ¥ a/lbJeTHIHAS

B) KapOOKCUJIbHAS U aMUHHAST

r) KapOOKCUIIbHAS U CIIMPTOBAsT

5. I'maBHOI1 XMMUYECKOHi CBA3bIO B OeJIKaX SIBJISIETCS:
a) BOJIOPO/IHAs B) MOHHas
6) mucyabbumHast T) TIENTHAHAS

6. SH-rpyniy comaep:KuT aMIHOKHCJIOTA:
a) aTaHuH B) TJTUITNH
6) acraparnHOBast KHCJIOTa T') IIUCTENH

7. ®opmyny CH, — NH, nMeeT aMHHOKHUCIIOTA:

|
COOH
a) aTaHuH 6) TUIIH B) TTyTaMUH T) IUCTENH

8. B o0pasoBanun QUCy/Ib(pUAHON CBA3H y4aCTBYeT aMUHOKHC-

JoTa:
a) aJlaHUH 6) rIuIuH B) TJIyTaMUH T') IIUCTENH
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Ihaea 1 Cmpoenue u 6uoiozuueckas poiv 6eKos

CH, - SH
9. ®opmyay CH — NH, nMeeT aMHHOKHCJIOTa:

COOH
a) aJlaHUH 0) rInIuH B) TJIyTaMuH T) IIUCTENH

CHj,
10. @opmyny CH — NH, nMeeT aMUHOKHUCIIOTA:

|
COOH

a) aJJaHUH 6) TIMIIH B) IJTyTaMUH T) IUCTENH

11. IlepBuyHas CTPYKTypa O€IKOBOI MOJIEKYJIbI (PUKCHPYETCS:
a) BOJIOPO/THBIMU CBSI3SMMU B) IUCYJTb(PUIHBIMU CBA3AMU
6) MOHHBIMY CBSI3SIMU T') IETITH/HBIMU CBA3IMU

12. IIpocrpie G€IKH OTIMYAIOTCS OT CIOKHBIX:
a) MOJIEKYJITPHOI MacCOM

6) oTcyTCTBUEM AUCYTIb(DUAHBIX CBsI3ei

B) OTCYTCTBUEM IIPOCTETUYECKOI TPYTIIIBI

) hopMOiT MOTIEKYJT

13. IIpu nenatypauuu y GeJIKOB B IEPBYIO OYePE/lb H3MEHSIETCS

CTPYKTypa:
a) MmepBUYHAS 6) BTOpUYHAas B) TpeTUYHAs

14. B kuc0ii cpejie MOJIEKyJIbl O€JIKOB:
a) UMEIOT OTPUIIATEIbHBIN 3apsi/

6) MMEIOT TOJIOKUTENbHbII 3apsi/l

B) HEWTPATHHBI

15. B menouHoli cpee MoIeKy bl 6€IKOB:
a) UMeIOT OTPUTIATETHHBIN 3aPsi/]

6) UMEIOT TIOJIOKUTENbHBIN 3apsij

B) HEHTPaTbHBI
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I'maBa 2

CTPOEHHME U BUOJIOTNYECKAA POJIb
HYRJEMHOBbBIX KUCJIOT

[To cBOEMY CTPOEHUTO HYKJIEHHOBBIE KUCIOTHI SIBJISTIOTCST ROJIUHY -
Kaeomuoamu, COCTOSIMMU U3 O4eHb OOJBIIOTO KOJUYECTBA MOHO-
HYKIe0MmMuoos (HyKa1eomuoos).

2.1. CTPOEHUE MOHOHYKJIEOTNUAOB

JIioboit HykmeoTH 00si3aTeJIbHO BKJOYaeT B ceOsi azomucmoe
ocnosanue, yznesoo u pochopiyro Kuciomy.

Cxema cmpoenus nyxaeomuoa

AsoTucroe ocHOBaHUE — yTAeBOA — (hochOopHAT KUCTOTA

A3omucmote 0CHOBAHUSA — ITNKIIMYECKUE A30TCOIEPIKAIINE COE/IH-
HeHust, obsazaionie OCHOBHBIMU (C1a0O0IIeIOYHBIMU) CBOCTBAM.
AzoTHCTBIE OCHOBaHUSI OBIBAIOT JIBYX TUIIOB: NYPUHOBbBLE VI NUPUMU-
ounoesute.

K myprHOBBIM OCHOBaHUSM OTHOCSATCS @OEHUH U 2YAHUH, IMEIO-
e cyeyonee CTpOeHne:

NHz PH

U |
N N N

ADEeHnH lyaHuH

HI/IPI/IMI/I,ZII/IHOBI)IMI/I OCHOBAHUAMU  ABJAIOTCA ypauui, mumMun
U Yyumo3un:

OH OH NH;
N | N ‘ CHs N |
HO J\\ HO /K\ HO J\\
N N N
Ypaumn TvimuH LnTosnH
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Ihaea 2 Cmpoenue u 6uo102UuUecKast Poib HYKACUOHBIX KUCTIOM

YrieBo/ioM, BXOMSIIUM B COCTaB HYKJIEOTHIOB, MOXKET OBITh
puboza v 0e3okcupudo3a, HaxoAANINECs B IIUKINYECKOiT (hopMe:

OH 0 CH,OH OH -0 CH-OH
H\ H H/H H\ H H/H

H OH H OH

Pun6osa [Je3okcrpnbosa

A30THCTBIE OCHOBAHUSI TPUCOEMHSIIOTCS K TIEPBOMY YTJIEPOIHOMY
atomy (C,) yreBoma. A30THCTOE OCHOBaHME, CBSI3AHHOE C YTIIEBOJIOM,
Ha3bIBAECTCST HYKICO3UOOM.

Hyxkieo3umpl, copepskaiire ajieHuH U TyaHUH, HA3BIBAIOTCS CO-
OTBETCTBEHHO AOEHO3UH U1 2YaHO3UH, A HYKJICO3UbI C MUPUMU/IN-
HOBBIMH OCHOBAHUSIME TOJIYYUJIA HA3BAHUS: YPUOUH, MUMUOUH
U UUMuoun.

Ecim B cocraB HyKJeo3u/Ia BXOIUT J€30KCHpuO03a, TO B Ha3Ba-
HUU HYKJIEO3U/la TOSBJSETCS IPUCTAaBKa <«/e30Kcu». Harmpumep,
HYKJIEO3H/I, COCTOSIIIMIA M3 ajleHrHa U PUOO3bI, HA3BIBAETCS «aJeHO-
3WH», a HYKJICO3UJI, COAEPKANMN aJleHnH U Je30KCUpub03y, HOCHUT
Ha3BaHWE <«/€30KCUAICHO3WH», WJIH B COKPAIEHHOM BHUIE <«J-ajie-
HO3UH>.

DochopHast KHCTOTA TIPUCOETNHSIETCST ADPUPHOI CBI3BIO K TISITOMY
aToMy yryiepoa pruOo3bl WK 1e30KCUPUO03bL. [109TOMY HYKJICOTHIBI
MOJKHO PACCMaTPUBATDh KaK HYKJIeo3uadocdarsr.

Hyxksteoruzipl, BXojsIMe B COCTaB HYKJIEUHOBBIX KUCJIOT, UMEIOT
OJIMH 0CTaTOK (POCHOPHOIT KUCTOTHI, 2 CBOOOHbBIE HYKJIEOTUIBI MOTYT
COZIEPKATH OT OJTHOTO /10 TPeX (hochaTHBIX OCTATKOB.

HasBanue HyKJI€OTHIOB COCTOUT U3 TPEX YacTell: Ha3BaHWe HyKJIe-
03U/1a, BXOJISIIIErO B IAHHBIN HYKJIEOTU]T; YUCIUTETHHOE, TIOKA3bIBAIO-
Tee KOJIMYECTBO OCTATKOB POChHOPHOI KUCIOTHI; CJIOBO «ocdaT»:

afeHO3VH
% ryaHo3uH k MOHO \
(me30Kkcn) —— ypunauH on docoar
\ TUMUONH 7 TpU /
UMTUANH
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

Hanpumep, HYKJI€OTH/I, COCTOSIINN U3 ajeHnHa, pubo3bl U (oc-
(hOPHOI KUCJIOTBI, HA3BIBAETCSI A0CHOSUHMOHODOCHam, W COKpa-
menHo AM @, 1 umeer cienyioniee CTpOeHUE:

NH2

C AJ

AneHunH

CH,OH- P 0]

Prn6osa

2.2. CTPOEHUE HYKJIEMHOBbBIX KNCJIOT

HyxmeoTuapl, BXOAANINE B HYKJIEUHOBbIE KHUCJIOTHI, COEIMHSIIOT-
Cs IPYT C IPYTOM B IJINHHBIE TMOJTUHYKJICOTUIHBIE 1€ d(PUPHBIMU
CBS35IMH, UIYIUMU OT YIJIeBOJa OJHOTO HyKJIeoTnaa K dhocdopHoit

KHCJIOTE COCETHETO:
\
A3. ocHoBaHue — yrnesop, — ¢ocdart

A3. ocHOBaHue — yrnesof, — ¢pocoart
A3. ocHoBaHue — yrnesop, — ¢ocdat
\

A3. ocHoBaHuve — yresop, — ¢ocdat
\

B pe3yJIbTaTE TAKOTO CBA3bIBaAHUSA O6p3.3yeTCH JJIMHHaA 11ellb, COo-
CTOSIIIAst M3 YePEIyIONINXCS OCTATKOB yTriieBoa  (hochOpPHON KICIIO-
ThI. A3OTI/ICT]:)I€ OCHOBaHUA HEIIOCPEACTBEHHO B 9TY IE€IIb HE BXOIAT;
OHU, KaK 6OKOBbIe BETOYKHU, IPUCOECAUHAIOTCA K YIJIEBOJAaM. Otau-
YAIOTCS MOJIMHYKJICOTUIBI IPYT OT APYTa AJIUHON (T.e. KOJMYECTBOM
HYKJIEOTHIOB) U TIOCJEI0BATETBHOCTHIO PACIIOTIOKEHUST A30TUCTHIX
OCHOBaHUI.

Oxaszajioch, 4TO B OJHY MOJIEKYJY HYKJIEMHOBBIX KHCJIOT MOKET
BXOJIUTh YIJIEBOJ TOJBKO OAHOTO BUAA — prb0O3a WK 1e30KCHprb03a.
Ha stom ocHoBanuu Bce HYKJIEMHOBbIE KUCJIOTBI I€JIATCA Ha /IBa TUTIAL
pubonyxaeunosvie — PHK (conepxar pubosy) u desoxcupudony-
xaeunoewvie — THK (comepsxar ge3okcupn6o3y). Oco6eHHOCTH cTpoe-
Hust u 6uosiorndeckue pyukiun PHK u THK orpaxeHs B Tad1. 2.
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TInhaea 2 Cmpoenue u 6uo102UuUecKast Poib HYKACUOHBIX KUCTIOM
Tabruya 2
Oco6ennocru crpoenus u ceoiicrea PHK u JTHK
Ne 90066HHOCTM CTpPOeHHS, PHK JHK
n/n | cBoiicTBa, GHOIOrHYECKasl POJIb
1. XUMUUECKHI a) pubo3a a) J1e30kcupubo3a
COCTAaB: 0) aJleHHH, I'YaHuH, 0) aZeHuH, I'yaHuH,
a) yrieBos ypauui, HUTO3UH THUMUH, IUTO3MH
6) a30THUCTHIC OCHOBAHUS (wer THMHHA) (uer yparuna)
2 KonnuectBo JecsTku, coTHH JlecsaTku U COTHHU
HYKJIEOTHIOB U TBHICSIYU TBICSY
3. MonekysipHas Macca ot 25 ThIC. Hecstru mua Ja
o 1 miH [la
4, KonnuectBo Onna Be
MONUHYKJICOTUAHBIX LeTei
B MOJIEKYJIe
5. [IpocTpancTBeHHas Crnmparb, JIBoitHas cimpainb
KOH(UTypanus KOH(UTypanus TMHEHHOM
«KJIEBEpHOTO WJIU KOJIBYaTon
JUCTay, KITyOoK (hopmbr
6. Jloxanu3anms [uromnazma. Snpo.
B KJIETKE Pubocomel. MuTtoxonapun
Snpo (marno) (mamo)
7. buonorunyeckas [Iepenaua XpaHenue
pois U peanm3anus TeHEeTHYEeCKOI
TeHEeTHYECKOI nHpOpMaTIIT
“HpOpMAIIHH,
ydJactue
B CHHTe3€ OEJIKOB
8. I'maBHbIE Wndopmannonnas XpomaTux
IIPE/ICTaBUTEIIN PHK (uPHK), (xommexe JTHK
pudocomuas PHK ¥ O€JIKOB, BXOIIINNA
(pPHK), B XPOMOCOMBI)
TpancnoprHas PHK
(TPHK)

Kak Buano us tabsmiel, JJHK nmeer Gojee ciiokHoe cTpoeHue.
Cocrout monekyna [JHK u3 AByX MOMUHYKIECOTUIHBIX Ilemnel, 3a-
KPYYEHHBIX B CIIMPaib BOKPYT 00IIeil ocu 1 06pasyolmx JBOMHYIO
criupainb (puc. 1). Oaun BUTOK Kaskmol criupanu comep:kut 10 Hy-
KJIEOTU/IOB, AWaMeTP ABOWHOM CIHUPaId OKOJO 2 HM. A30TUCTHIE
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

OCHOBaHMsI 0OEUX Ieneil HaXOAATCS BHYTPU
JIBOITHOI CITUPAJIA ¥ COEJIUHEHBI IPYT C JIPY-
TOM BOJIOPOMHBIMU CBsI3AMH. CBSA3bIBaHUE
(crapuBaHue) a30THUCTBIX OCHOBAaHUM OCY-
IECTBJISIETCSI  CTPOTO  OIPEIeIEHHbBIM 00~
pa3oMm. AZIEHWH Bcer/la COEAMHSIETCS C TU-
MUHOM, a TYaHWH C IIUTO3WHOM, TpUYEM
Bce 0€3 WHCKJIOYEHUsT OCHOBAHWS OJHON
nernu JIHK cmapensr ¢ ocHoBaHUAMU BTO-
poii. BesteictBue aTor0 06€ HYKJIEOTUIHBIE
nenu, obpasymoriue mosiexyny JTHK, umeror
OIMHAKOBYIO JUINHY W TIPOCTPAHCTBEHHO CO-
OTBETCTBYIOT JpyT Apyry. Ecan B kakom-To
MECTe OJIHOW IIeNM HAXOJUTCS aJleHUH, TO
006s13aTeTbHO HATIPOTHB HETO B JPYTOM TIEITH
MPUCYTCTBYET TUMWH, a HAIPOTUB TyaHWHA
Puc. 1. Cxema crpoenus BCEer/ia pacrnoJaraeTcs IIUTO31H.
AHK Taxoe mpocTpaHCTBEHHOE COOTBETCTBUE
IByX nonauHykiaeotunaubix eneit [JHK mo-
JIYYNJIO HA3BAHUE KOMNJIEMEHMAPHOCMb.

[IpuHIUT KOMIJIEMEHTAPHOCTH JIEKUT B OCHOBE TaKUX BaXK-
HEWTITUX TIPOIeCCOB, Kak penaukauusn (yasoerme monaexynsl [JTHK
B IIPOIIECCE KJIETOUHOTO JIeJIeHus ), mpanckpunuyus (repenada rexe-
trdyeckoit nadopmaiun ¢ Mosekyasl JHK nadopmanmonnoit PHK
B Ipoifecce cUHTe3a 0eJKOB) 1 mpancaayus (cO0pKa M3 aMUHOKHUC-
JIOT GEJTKOBO# MOJIEKYJIBI Ha pUOOCOMax).

TecTtsl 15 CaMOKOHTPOJIA

1. Moaexyant PHK coaepaxar yraesoa;
a) rajlakTo3y 0) IIIOKO3y  B) 1€30KCUPUO03y  T) pubosy

2. Mouaekyast JIHR conep:kat yrieBos:
a) rmoko3y  0) mesokcupubo3y  B) pubo3sy r) bpyxTosy

3. IlypuHOBBIM HYKJI€03UOM SABJISAETC:
a) aJIeHuH 6) ryaHuH B) aJIeHO3UH I') IIUTO3WH

4. ITupuMHIUHOBBIM HYKJIEOTU/IOM SIBJISIETCS:
a) ameHo3nHMOHOMoOchaT B) ypununaudgocdar
6) TyaHO3MH I) UTHAUH
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Ihaea 2 Cmpoenue u 6uo102UuUecKast Poib HYKACUOHBIX KUCTIOM

3. Anenosungudocdar spasercs:
a) A30TUCTHIM OCHOBAHMEM B) HYKJIEO3UZIOM
6) TUHYKIEOTHIOM T') HYKJIEOTH/IOM

6. B mosexyine /IHK azotncroe ocHOBaHNe THMUH CIIAPHBAETCH C:
a) a/IEHNHOM 6) TYaHUHOM  B) TUMUHOM T') IUTO3MHOM

7. B monexyse JIHK azoTHCcTO€E OCHOBaHHE 'yaHHH CIIAPUBAETCS C:
a) a/IEHUHOM 6) TYaHUHOM  B) TUMUHOM T') IIUTO3MHOM

8. B monekyrne /IHK konmyecTBo ajieHHHa Bcerjia paBHO KOJIH-
YecTBY:
a) aZieHnHa 6) ryaHuHa B) TUMUHA T') IIUTO3WHA

9. [Ipoiinasa cnupans [IHK dukcupyercs:
a) BOJIOPOTHBIMU CBSI3SIMU

6) JIOHOPHO-AKIIENTOPHBIMU CBSI3SIMU

B) HOHHBIMY CBSI3SIMU

T) KOBAJIEHTHBIMU CBS3SIMU
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I'maBa 3

CTPOEHHME U BUOJIOTNYECKAA POJIb
YIVIEBOJAOB

[0KO3a UrpaeT NCKIIOYUTENBHO BasKHYIO POJIb B SHEPIeTHYECKOM
obmene 6uocdepsr. B mpouecce ¢poTocunTesa npoucxoautT upeodbpa-
30BaHMe JIyYUCTON SHEPTUM COJIHIIA B XUMUYECKYIO SHEPTHIO CBsI3ei
06pasyroneiicss MOJIEKyJ/Ibl TJIIOKO3bI, KOTOPast 3aTeM HCIIOIb3YeTCs
BCEMM KMBBIMU OpPTraHM3MaMiu It 00ecIIeueHnst CBOEH jKU3Hees -
TEJIbHOCTH:

6 CO, + 6 H,O + conHeyHas aHeprua —> CgH; 5,05 +6 O,

Mmiokosa

Bararomapst hoTocHHTE3Y B IPOIIECCe IBOJIOINUN TPOU3OIILIO 0Opa-
30BaHMe U HaKoIJIeHHe B aTMocdepe 3eMJd MOJIEKYISPHOTO KHCJI0-
po/1a, 94TO SIBUITOCH HEOOXOMMON TPEITOCHIIKOM /TSI BOSHUKHOBEHUST
a?pPOOHBIX OPTraHU3MOB.

CTpOCHI/IC yrii€Bo10B

ITo cTPOEHUIO YIIEBOIBI — AIb0e2UOCRUPMbL LT KEeMOCRUPMbL
U ux npouseoonvle:

H\ /o R, - (OH),
|
:
R - (OH), Rz - (OH),,
O6was popmyna O6was dpopmyna
anbAernaocnupToB KETOCNNPTOB

Vcxonst n3 pasMepoB MOJIEKYJT YTIJIEBO/BI, OOBIYHO JEJIAT Ha TPH
KJacca:

Yrnesoabl
MoHocaxapuapl Onurocaxapuapl Monncaxapmapl
Momnocaxapuovt

Monocaxapuzibl (IIpOCTbIe YIJIEBO/bI) HE TTOABEPTAOTCS THAPOJIH-
3y, HOJIYYUTh U3 HUX IIyTeM THAPOJIH3a O0JIee MPOCThIE YIJIEBOIbI He-
Bo3MoxkHo. K MoHocaxapuaam oraocsitest: pu6osa (Cs), nesokcnpubo-
3a (Cjy), rmokosa (Cg), dpykrosa (Cg), ramakrosa (Cg) u ap.
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Ihaea 3 Cmpoenue u 6uoi02uuecKast Poib yere6o0os

Oauzocaxapuovl

Coctoat u3 Heckoabkux (10 10) MoHOCAXapuIOB, COETMHEHHBIX
KOBAaJIEHTHBIMU CBsI3IMU. [Ipu rupomse pacmanaoTcs Ha MOJEKY bl
BXOJISINIIUX B X COCTAaB MOHOCAXapu/I0B. B mpupoe yacTo BcTpeyaror-
CSI OJIUTOCAXAPU/IBI, COCTOSIINE U3 IBYX MOHOCAXaPHU/IOB, T.€. IUCaXa-
PUJIBL:

Caxaposa (IIeBoii caxap) — COCTOUT U3 TJIIOKO3bI 1 (PYKTO3HI.

JlaxTo3a (MOJIOUHBII caXap) — COCTOUT U3 TIIOKO3bI U TATAKTO3HI.

Ioaucaxapuowt

IIpencraBiasaior coOOM [JIMHHbIE HEPA3BETBJICHHBIE WU Pa3BET-
BJIEHHBIE TIETTH, BKIIOYAIONIIE COTHU W THICSYN MOHOCAXapU/IOB.

HauGouee paciipocTpaHeHHBIMU B IPUPOJIE ABJISIIOTCS CIIEAYIONINE
MoJIicaxapu/ibl: 1eJt003a (KaeTdyaTka), Kpaxmall, IITUKOTEeH.

Bce oH1 cOCTOSIT TONIBKO M3 TIIOKO36I.

B nipupoze yrieBobl copepKaTcst TIIaBHBIM 00Pa3oM B PACTEHUSIX.

BaxseillnM IpUPOAHBIM YIJIEBOJIOM SIBJISIETCS 2J10K03d, KOTO-
pas MOKEeT HaXOAUThCA Kak B CBOOOAHOM Buje (MOHOCAxXapun), TaK
1 B COCTaBe OJIMTOCAXapuI0B (caxapo3a, JaKTo3a U JIp.) U ToJmcaxa-
punoB (KIeTyaTka, Kpaxmal, TIUKOTEH ).

[moko3a MOKeT MMeTh pa3JIMJHbIe TTPOCTPAHCTBEHHBIE (POPMEI,
4TO 0OYCIOBJIEHO TE€M, YTO BOKPYI KOBAJIEHTHBIX CBA3EH MEKIY aTo-
MaMHM yTJiepo/ia BO3MOXKHO BpallleHUe, a CaMU CBSI3U PACIIOJIaraioTcst
noz yraom 109°. B opranusme 1ot Bes III0K03a, BXOASIIAS B OJIUTO-
U TIOJINCAXapUIbl, IMEET ITUKINIECKYIO (hopMY:

CH,OH

0
H /H H

HO\ OH  H /OH

H OH

B opranusme yesnoBeka yrieBooB okojo 1%. InaBHbie yriaero-
ZIbI YeJIOBEKa — [VII0K03a U IIMKOTeH.

B opranusme ri110K03a HaXOJUTCS B OCHOBHOM B KPOBH, TJI€ €€ CO-
JiepsKaHue JOBOJBHO MOCTOSTHHO W KOJIEOIETCS B Y3KOM JIMalia3oHe.

Y 310p0OBOro YesI0oBeKa B KPOBH, B3SITOM /IJIsI aHAJIN3a B COCTOSTHUM
MOKOSI M HATONIAK, KOHIIEHTPAIIMS [JIIOKO3bl HUMEET CJIE/IYIOIINE BeJIu-
YUTHBIL:

3,9-6,1 mmoup /i1, nian 70—110 mr%, nan 0,7—1,1 r/n

KOHHeHTpaHI/IH TJIIOKO3bI B KPOBU MOJKET NU3MEHATDHCA.
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

Liunepeauxemus — noppllieHne KOHIEHTPALUKU TIOKO3bI B KPO-
Bu. OT™Meuaercs pu npreme iy (MUIeBas TUIIEPIIMKEMUs ), IPU
HMOIIUSX U cTpecce (IMOIMOHATbHASI THIIEPTIINKEMIS ), IPU CaXapHOM
nuabere (nuabeTnuecKast THIIEPTITKEMUST ).

CHWsKeHHEe KOHIIEHTPAIlMU TJIIOKO3bI B KPOBM HOCHUT Ha3BaHUE
eunozauxemus. Habriogaercst THIIOTIUKEMUST TIPH TOJIOIAHUN U TIPO-
JOJKUTETbHOM (hru3ryecKkoii pabore.

[J1r0K03a BBINIOJIHSIET B OPraHu3Me, B IIEPBYIO OYepe/ib, dHepreT-
4eCcKyI0 (QYHKIHIO. ITO 06YCIOBIEHO TEM, 4TO TIIOKO3a BCETIA CO/EP-
JKUTCS B KPOBH U, CJIEZI0BATEIHHO, BCET/IA C KPOBBIO MOCTYIAET BO BCE
opranbl. [J110K03a, B OTJIMYME OT APYTUX UCTOYHUKOB aHepriu (OeIKu,
JKHPBI), 04eHb JIETKO OKHUCIsieTcst. KpoMe aToro oHa mocTyIaeT B opra-
HI3M C MUIIEH B 3HAYUTENHLHO OOMBITUX KOJTMIECTBAX 0 CPABHEHUTO
¢ GesIKaMu ¥ JKUPaMH.

JIpyruM yrieBOIOM, TUITUYHBIM [IJIsI YEJOBEKA ¥ BBICHIUX JKUBOT-
HBIX, SIBJISIETCST TOJTCAXAPH/] 2 UK02eH. MOJIeKy bl TIIMKOTeHa COep-
JKaT THICSUM U JECATKH ThICSY OCTATKOB IJIFOKO3bl M CUJIBHO pa3BeT-
BJICHBL.

Imnupudeckas hopMyia TINKOTeHa:

(CeH1O5)n,

rae (CgH yO5) — ocTaTox I110K035I.

OcHOBHBIE 3aI1aChl TJIMKOTeHa HAXOATCS B TIEYeHN 1 B MBIIIIIAX.

B meyenu KoHLEHTpAIUs TJIUKOTEHA MOXKET JOCTUraTh 5—6% oT ee
MacCCBhlL.

B wmbiiax cogepskanue rinKorena — 10 2—3% OT UX MacChl.

Buosornueckasi poJib IIMKOT€Ha — JTO 3amacHas, pe3epBHas
¢ opma ri10K03bI (€0 III0KO36I).

TecTbl A1 CAMOKOHTPOJIS

1. YrieBoabl 00s3aTeBHO comepsKaT (PyHKIUOHATbHbBIE TPYIIIbL:
a) aTBIETUHYTO M AMUHHYIO

6) anbAETUAHYIO U KaPOOKCUIbHYIO

B) aJIbJICTUHYIO U CIIUPTOBYIO

I) KapOOKCUJIBHYIO M CIIUPTOBYIO

2. I'moko3a sBJsieTcs:
a) MOHOCAaXapuioM B) OJIUTOCAXapuIOM
6) mucaxapuioMm T') TOJINCaXapuioM
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Ihaea 3 Cmpoenue u 6uoi02uuecKast Poib yere6o0os

3. MpykKTo3a SIBIASETCS:
a) MOHOCAXapUJIOM B) OJINTOCAXaPUIOM
0) AucaxapuaoM T') TIOJIUCAXaPUAOM

4. Caxapo3sa gBisercs:
a) MOHOCAaXapuIOM B) TpUCAaXapuiaoM
6) AucaxapuaoM T') TOJINCaxXapuioM

5. Momicaxapuom gBJsteTcs:
a) IJII0K032 6) KpaxManu B) pubo3a I) caxaposa

6. MoHOMEPOM IJIMKOT€eHa SBJISIETCST:
a) IJII0K03a 6) pubosa B) caxaposa r) hbpyKTO3a

7. MoHOocaxapu/ioM ABJsSIeTCS:

a) rajlakTosa B) caxaposa
6) /aKkTo3a T') 1eJIJII0JI03a
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I'maBa 4

CTPOEHHME U BUOJIOTNYECKAA POJIb
JINIIN10B

Jlumuzel — rpymna pasHooOPa3HbIX O CTPOEHUIO BEIECTB, 00J1a-
JAIOIIUX OJMHAKOBBIMU (PUBUKO-XMMUYECKUMK CBONCTBAMIL: JIUTTH/IBI
He PACTBOPSIOTCS B BOJE, HO XOPOLIO PACTBOPUMbI B OPraHMYECKUX
pactBopuTesisx (6eH30.1, TOTY01, OEH3UH, TEKCaH 1 1IP.).

JIumuzabl JeTSITCS HAa  MCUPLL W HCUPONOOOOHble Gewjecmea
(munouodvwt).

4.1. CTPOEHUE N BUOJIOTUYECKAA POJIb JKM1POB

MouJtekyJia s#cupa cOCTOUT U3 OCTATKA CIIUPTA — 2AUUEPUHA U TPEX
OCTaTKOB HCUPHBIX KUCTIOM, COETNHEHHBIX CJI0’KHO3(UPHO CBA3BIO:

2
CH, - 0-C-R
| 9
CH - 0-C-R,
9

CH, —0-C-Rj;

Wcxons 13 TaKoro CTPOEHMSI, JKUPBI ellle HAa3bIBAIOT Mpuauuepu-
odamu, NI MPUAUUTIIUUEPUHAMU.

JKupHble KUCIOTBI, BXOAMAIINE B COCTaB JKUPOB, NEIATCSI HA
npejie/ibHble, WM HACBIeHHbIe (He MMEIOT JABOWHBIX CBs3ei) U He-
npesieJibHble, MU HEHACBIeHHbIE (COMeP:KaT OAHY WU HECKOJIHKO
JIBOMHBIX CBA3€H).

HemnpezenbHbie ;KUPHbIE KUCIOTHI, COIepIKalIie aBe U 6oiee 1BOIi-
HBIX CBsI3€l, Ha3bIBAIOTCS IMOJHMHEHACHIINIEHHBIMUA. Takue >KUPHBIE
KUCJIOTHI B OPTaHU3Me YesI0OBeKa He CHHTE3NPYIOTCS U TTI09TOMY JOJIK-
HBI 00513aTEJILHO MTOCTYIATH C MHIIEH, TaK KaK OHU MCIOJIb3YIOTCS TIPU
CHUHTEe3€e HEKOTOPHIX JUTIOUIOB U PETYJISITOPOB COCYAUCTOTO TOHYCA —
npoctargasanHoB. OT cofepsKaHus B JKUPe HEMPEeAeTbHBIX KUCTIOT
3aBHUCHUT TeMIleparypa ero riasiaeHus. Yem 6oJibliie B MOJIEKYJIe KUpa
JIBOMHBIX CBS3€l B JKUPHBIX KHUCJIOTAaX, BXOAANINX B €70 COCTaB, TEM
HIKe TeMIiepaTypa miaBiaerud. OTciofa cieayeT, 9To Hellpeie bHble
JKUPHBIE KUCJIOTBI, U B IIEPBYIO OU€PE/Ib TTOJTMHEHACHIIIIEHHbIE, HAX0-
JIITCS TIPEUMYIIIECTBEHHO B COCTaBe PACTUTENBHBIX JKUPOB (KYKYypYy3-
HOE, OJIUBKOBOE, TIOJICOTHEYHOE, COEBOE U TTPOY. MACa).
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Ihaea 4 Cmpoenue u 6uoiozuueckas poib AUNU0os

HauGosiee yacTo B cOCTaB HMPUPOAHBIX JKUPOB BXOAST SKUPHBIE
KUCJOTHI, cofiepskaire 16 nau 18 aToMOB yriiepo/ia: HaChIIEHHbIE —
TMAJTBMUTHUHOBAS, CTEAPUHOBAs; HEHACBITIIEHHBIE — OJlenHOBas (C Ofi-
HOIl TBOMHOW CBS3bI0), IMHOJEBAS (C IBYMS IBOMHBIMU CBSI3IMU ).

OT/iM9aloTCst APYT OT IPYTa KUPBI PA3HOTO MPOUCXOKAEHIS HabO-
POM KUPHBIX KUCTIOT.

JKupsnt HepacTBopuMBI B Bozie. OTHAKO B IPUCYTCTBUY AMYJIbraTo-
POB (I€TEPTEeHTOB) JKUPBI IIPU CMEITIMBAHIY C BOJON 00pa3yioT yCTOT-
YUBYIO 9MYJIBCHIO. IMYJIbCUST TIPEJCTABJISIET COOOM CMeCh JIBYX He-
PacCTBOPUMBIX JIPYT B JIPyTE KUAKOCTEN, O/1HA N3 KOTOPBIX (B JAHHOM
caydae — JKuAp) B hopMe MeTpYaliliinX Karmejsek paBHOMEPHO pacipe-
JleJieHa BO BTOPOH KUAKOCTH (Bozie). [IpuMepoM aMyJIbraTopOB SIBJISI-
IOTCSI MbIJIa — HATPUEBbIe U KaJMeBbIe COTU KMUPHBIX KucaoT. Harpue-
BBI€ COJTM BXOJIAT B COCTAB TBEPABIX MOIOTIUX CPEICTB (TyaseTHOE TN
X035TCTBEHHOE MBLIO, CTUPAJbHBIE TTOPOIIKN), a KAaJUEBbIE COJU —
B COCTaB JKUIKUX MOIOIINX CPeCTB (IMaMITyHU, TeJIA U T.1T1). B opranms-
Me YeJIOBEKa B MPOIIECCE MMUIIEBAPEHMS JKUPOBasi IMYJIbCHST BOSHUKA-
€T TOJI ICHICTBUEM JKEYHBIX KUCJIOT, @ B OMOJIOTMYECKUX JKUAKOCTSAX
(a3ma KpoBH, JrMda, MOJIOKO) B POJIU IMYJIBIaTOPOB BBICTYHAIOT
GEeJIKM U HEKOTOPBIE JIMTTOU/IBI.

ITogo6HO yrieBomaM, sKUPHI TakyKe SABJSIOTCS BaKHBIMH HMCTOY-
HUKAMU 9HEPTUU JIJisi OpranuamMa. 1 r ;Kupa npu MoJHOM OKUCJIEHUU
JlaeT OKoJI0 9 KKaJsl SHEPTUH, B TO BPEMsI KaK MPH TOJTHOM OKUCJIEHUN
1 T yT/1€BOZIOB BBIIENIETCS TOTBKO OKOJIO 4 KKaJI, ¥ TIPY 9TOM 3aIIachl
JKUpa B OPTaHU3Me 3HAYMTEJbHO TTPEBOCXO/ISIT YTJIEBOIHbIE PE3EPBBI.
OnHako KUPBI 1O CPAaBHEHUIO C YTJIEBOJAAMH OKUCJSIOTCS TPY/HEe
U TTO3TOMY WCTIONB3YIOTCS OPTAaHU3MOM [IJId TIOJIYIeHUsS 9HEPTUU BO
BTOPYIO OU€peb.

Kpome snepreTudyeckoit GyHKIIUN, ;KUPHI €ITl€ BHITIOIHIIOT B Opra-
HU3Me 3aIUTHYI0 GyHKII. BesencTBre HU3KOH TETIOTPOBOAHOCTH
JKUPBI, 1 0COOEHHO TOAKOKHBIN JKHP, 3alUIIAI0T OPraHU3M OT TIepe-
rpeBaHus U OT MepeoxaakaeHus. YKup, BXOAANMA B cocTaB G60JIbINO-
r0 ¥ MajiOTO CAJbHUKOB, MPEIOXPAHSIET OPraHbl OPIONIHON TTOJIOCTH
OT MeXaHW4YeCKHX Bo3zeiicTBuil. ToU4HO Tak ke Kup, 00pasyonmii
OKOJIOTIOUEYHYIO KAaTlCydy, 3alluiaeT TOYKU OT TPaBMaTUYECKUX
MTOBPEKIEHUT.

4.2. CTPOEHUE N BUOJIOTUYECKAA POJIb JIMITONJOB

]II/IHOI/I[[I)I, BXOZAIINE B COCTaB OpraHrM3Ma 4Y€J/IOBEKa M BbICIIHX
JKNBOTHBIX, 0OBIYHO JEJIATCA Ha TPpU Kjacca: (1)0C(l)OJII/IHI/I,Z[I:)I7 TJINKO-
JINTIAbL 1 CTEPOU/IBI.
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

@ochommnuabt (pocharuapl) B CBOMX MOJEKYIaX 00s13aTEIbHO
cojiepkaT GocPopHYI0 KUCJIOTY, KUPHBIE KUCIOTHI U CIIUPT (TJIulle-
puH Wn COUHTO3WH).

B cocTaB raukomunuoB BXOAUT YTAeBO (UYalle TaJaKkTo3a), SKIp-
Hast KMCJIOTA U CIIUPT CPUHTO3WH.

Creponnipl (CTEPOJIBI) ABIAIOTCS MUKINYECKIMU COETUHEHUSIMHU,
COMEPKAIIMU CIOKHOE CTEPAHOBOE KOJIBIIO, COCTOSIIEE M3 CKOHIEH-
CUPOBAHHBIX TPEX IUKJIOT€KCAHOB U OJ[HOTO IUKJIONETITaHA.

Dochomunuabl, TIUKOJIAIUABL U XOJEeCTePUH — 00si3aTesIbHble
KOMITOHEHTBI BCeX OMOJIOTMYECKUX MeMOpaH opraHusma. MoJieKy bl
3THUX COEIMHEHNH, CBSI3bIBAsICh JIPYT C IPYTOM, 00pa3yioT B MeMOpaHe
BHYTPEHHUU NBOMHOU JUTUHBINA CJIOHU, OKPYKEHHBIN C IBYX CTOPOH
cosiMu GeTKOBBIX MOJIeKy1. OObIYHO B MeMOpaHax COAEPKUTCS IPHU-
MepHo 40% munonnos u 60% GenKoB.

TecTbl AJIs1 CAMOKOHTPOJIA

1. Ilpupoanbie KUPBI SABASIOTCS:
a) MOHOTJIUIIEPUIAMU B) TPUTJIUIIEPUTAMA
0) IUTIUIepUIAMI T) TOJIUTJIUTIEPUAAMU

2. B MoJekyJie Kupa sKUPHble KHCJIOTbl COeMHAIOTCS ¢ IIule-
PUHOM:

a) BOJIOPO/IHBIMH CBSI3SIMU B) HEITHHBIMU CBSI3SIMU

6) MOHHBIMY CBSI3SIMHU T') CJI05KHO3(UPHBIMA CBA3IMUI

3. IlosuHeHaCHIEHHOM ;KUPHON KUCIOTOU SABJISIETCS:
a) JTUHOJIeBas B) MAIBMATHHOBAS
6) osenHOBas I) cTeapuHOBast

4. TeMnepaTypa maBJeHUS *KUPa 3aBHCHT OT:

a) KOJIMYeCTBA IBOMHBIX CBSI3€  B) IJIOTHOCTH
6) okpacku T') 3JIEKTPOIIPOBOIHOCTH
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IF'nasa 5
BUTAMUWHDBI

5.1. OBIIIAA XAPAKTEPMCTUKA BUTAMNHOB

BuTtaMuHbl — 3TO HU3KOMOJIEKYJIIPHbIE OPTaHMYeCKUEe BEIIEeCTBA
CaMOro pasHOOOPA3HOTO CTPOEHMUSI, KOTOPbIE He CHHTE3UPYIOTCS B OP-
raHu3Me, HO SABJSAIOTCS JKU3HEHHO HeOOXOAUMBIMU U TI09TOMY JOJIK-
HbI 00513aTeJIbHO MOCTYIATh B OPTaHMU3M C TIMIIEH, XOTS U B OYeHb
HeOOIbIINX KoJImyecTBaX. HekoTopble BUTaMUHBI B OrpaHMYEHHOM
KOJIMYECTBE BHIPA0ATHIBAIOTCS MUKPO(IOPOil KMIIEUHUKA.

Buosornueckast posb GOJLIIMHCTBA U3BECTHBIX BUTAMUHOB 3a-
KJII0OYAETCS] B TOM, UTO OHU BXOJST B COCTAaB KOQhepMeHmos u npo-
cmemuveckux zpynn ¢pepmenmos W, Cjiel0BaTeIbHO, UCIIOIb3YIOTCS
OPTaHMU3MOM KaK CTPOUTETbHBIN MaTePHAJ TPU CHHTE3€e COOTBETCTBY-
IOIUX HeOENTKOBBIX YacTell (pepMEeHTOB.

[To pu3MKO-XMMUUECKUM CBOMCTBAM BUTAMUHBI JIEJISATCS Ha JIBE
rpymisl 6odopacmeopumsie (B, B, Bs, Bg, By, By, B, C, P, PP)
u scupopacmeopumsie (A, D, E, K).

Kpome BUTAMUHOB THIIA MOKET TaK:Ke COAEPKaTh npoeumamu-
Hot. [IpoBUTAMUHBI ABJISAIOTCS MPeANIeCTBEHHUKaMU BUTaMUHOB. 11o-
majiasi B OpTaHM3M, TPOBUTAMUHBI TIPEBPAIAIOTCS B BUTAMUHBL.

Anmusumamunsvl — BeIeCTBa, 3aTPYAHSIONINE WCIIOJIb30BAHKE
BUTAMUHOB OpraHu3MoM. /lelicTBre aHTUBUTAMUHOB OCYIECTBIISIET-
CsI TIyTeM CBI3BIBAaHUS W Pa3pyIIEHUS COOTBETCTBYIONTNX BUTAMUHOB,
a Tak)Ke 3a CYeT BKJIIOYEHUS aHTUBUTAMUHA BMECTO BUTAMUHA B CUH-
Te3UpyeMbIii KOPepMEHT, UTO AeTaeT HEBO3MOKHBIM yIacTHE TaKOTO
KodepMmenTa B GroKaTaIn3e.

WsmeHnenne copep;Kanus BUTAMUHOB B OpTaHU3Me IPUBOAUT
K BO3HMKHOBEHMIO Pa3JUYHBIX MATONOrMYecKuX (60JIe3HEHHBIX) CO-
CTOSTHU.

Asumamunoswt — Tsxeneiimme 3a601eBaHN, BBI3BAHHBIE TIOJTHBIM
OTCYTCTBHEM B OpPTaHM3Me KaKOTO-TO BUTAMHUHA. ¥ JIO/el aBUTaMU-
HO3BI MPAKTUYECKW He BCTPEYaAloTCs, TaK KaK B IHUIEBOM palnoHe
BCer/la MPUCYTCTBYET MUHWMAJbHOE KOJTUYECTBO BUTAMUHOB. ABU-
TAMUHO3bI MOTYT OBbITh BBI3BaHbI Y 9KCIIEPUMEHTAIBHBIX KUBOTHBIX
C IeJIbI0 M3Y4YeHUs1 OMOJIOTUYECKON POJIM BUTAMUHOB B OpraHU3Me.
[lJ1s1 aTOTO NMPUMEHSIIOTCS AMETHI, He coJepsKalllie OIpeleeHHOTO
BUTAMUHA, UJIN UCTIOJIb3YIOTCS aHTUBUTAMUHBI.

Lunosumamunosvt — cnennduyeckne 3aboJeBaHKs, TIPOTEKAO-
mue B 6ojiee Jlerkoil (popMe Mo CPpaBHEHUIO C ABUTAMIHO3aMU, BbI-
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

3bIBa€Mble HEIOCTATOYHBIM CO/IEPKAHUEM OT/EJbHbIX BUTAMUHOB
B OpraHu3Me.

Lunepeumamunosvt — cuenuduueckue 3abojeBaHusI, TPUYUHON
KOTOPBIX SIBJISIETCST M30BITOYHOE MOCTYIUIEHHE B OPraHK3M OIpejie-
JIEHHBIX BUTAMUHOB. Yaliie ruiiepBUTAMUHO3BI BBI3BIBAIOTCS HAKOTLIIE-
HUEM B OpraHu3Me KUPOPACTBOPUMBIX BUTAMUHOB, BbljleJIEHUE KOTO-
PBIX C MOYOIT 3aTPYAHEHO M3-3a X HEPACTBOPUMOCTH B BOJIE.

W3 nepeuncieHHBIX MATOJOTUYECKUX COCTOSIHUUN Y JIFOZel varie
BCEro HaOJIOMAI0TCS THIMOBUTAMUHO3bI. HambGosiee pacrpocTpaHeH-
HbIe TPUYNHBI BO3HUKHOBEHUS TMTIOBUTAMIHO30B CJIE/YIONTHE:

Jx302ennvle npuvunbL (CBSI3aHHBIE C TUTAHIEM )

a) WCIOJIb30BaHNeE /IJII IPUTOTOBJIEHNS MUTIN TIPOAYKTOB, COMEP-
JKAIIMX MaJIO BUTAMUHOB;

6) HenpaBUJIbHOE TIPUTOTOBJIEHKE TTUIIH, TIPUBOJISIIEE K paspyiie-
HUIO BUTAMUHOB (HAIPUMED, JJINTETbHAS BapKa WU MHOTOKPATHOE
pasorpeBaHue U T.1.);

B) 0fIHOOOpa3HOe MuTaHue. B 3TOM ciyyae B OpraHU3Me MOKET
BO3HUKHYTh Ie(DUIUT BUTAMUHA, KOTOPBIM COAEPKUTCSI B HU3KOU
KOHIIEHTPAITNH B TIOCTOSTHHO UCIIOTh3YEMOM TIPOAYKTE TUTAHUS.

Inoozennvle npurunvt (CBS3aHHBIE C COCTOSTHUEM OPTaHU3Ma):

a) 3a060JIeBaHUSI JKETYJOYHO-KUIIIEYHOTO TPAKTa U MEYeHH, COIPO-
BOKIATOIIIECS HAPYIIeHNEM BCAChIBAHNS BUTAMUHOB;

6) yruereHue MUKPO(MIOPHI KUIIEYHUKA. DTO HAOJIIOMAETCS PU
UCIIOJIb30BAHUN [IJIsI JIedeHUs1 MHMEKIIMOHHBIX 3a00JieBaHUN pas-
JIMYHBIX AHTUMHUKPOOHDBIX TIpenapaToB (aHTUOMOTUKH, CYJIbhaHu-
Jamuzibl U T.01). Kak y:ke oTMedanoch, HEKOTOPble BUTAMUHBI MOTYT
CHHTE3UPOBATHCA MHUKPOOAMU, HAXOASIUMKCS B TOJCTOW KHIIKE.
[TopaBieHne KUIIeYHOM MUKPOMIOPBI TIPUBOJAKUT K TOMY, YTO OObIY-
HOTO TIOCTYTIJIEHWS BUTAMUHOB C THUIIEH CTAHOBUTCS HEAOCTATOY-
HBIM JIJIsI TIOJTHOIIEHHOTO 00€eCTieYeHusT OpraHu3Ma BUTaMIHAMH, YTO
B UTOTe TIPUBOJIUT K BOSHUKHOBEHUIO rMIIOBUTaMUHO3a. [loaToMy mipu
JUINTEIHOM HMCIIOJb30BAaHUN aHTUMUKPOOHBIX CPEACTB YBeJIMYMBA-
0T TIOCTYIIJIEHWE BUTAMUHOB C TiHIiel (0OBIYHO MyTeM TPUMEHEHMsI
KOMIIJIEKCHBIX BUTAMUHHBIX TPETMAapaToB), a TaKKe MUCIOJb3YIOT -
IeBbIE IPOLYKTHI, COJEPIKAIIIE KUIIIEUHbIE GaKTepHaIbHbIE KyIbTYPbI
(Harpumep, 6uduaok, budumokedup u T. 11.);

B) IOBBIIIEHHAsA TOTPEOHOCTh OPraHK3Ma B BUTAMUHAX, KOTOpast
vyacTo HabJroaeTcst pu GEPEMEHHOCTH, TIPU BBITIOJTHEHUH TSIKEION
(dbusmyeckoii paboTel. B aTOM ciydae 0OBIYHOIO MOCTYIUIEHUS] BUTA-
MIHOB C TIHIIEN, UX CUHTE3a KUIIEYHBIMU MUKPOOAMU OKasKeTCsT He-
JIOCTATOYHBIM JIJIst Opranu3Ma. [1o3ToMy y peryJisipHo TpeHUupyommx-
Cs1 CIOPTCMEHOB TIOTPEOHOCTh B BUTAMUHAX Bo3pacrtaer B 1,5—2 pasa.
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Ihasa 5

Bumamunot

3.2. KPATKAA XAPAKTEPMCTUMKA OTAEJBbHbIX

BUTAMIHOB
B Tab6um. 3 IIpEeACTaBJIEHbI KpaTKHE CBEACHUA 00 OT/ZEJIbHBIX BUTaA-
MHMHaXxX.
Tabruua 3
KpaTkasi xapaKTepUCTHKA OT/IEJIbHBIX BUTAMHHOB
IIposiBienue Cytou-
Hassanne Buoaornueckas aBHTAMHHO3a Iuuessie Hast
BUTAMHHA poib WJIH THIIO- HCTOYHUKH norpeo-
BHTAMHHO32 HOCTH
1 2 3 4 5
BonopacTBopuMbBIe BHTAMHHBI
Buramun B, | Hcnonesyercs juist cus- | bonesns Jpoxoky, 2-3 Mr
Tuamun Te3a KopepMeHTa — Ocpu-Oepu | TICYCHB, CEp/IIIE,
TnamMuHaApocdara, (ommu- obosouka
Y4YacTBYIOLIETo HEBPUT) 371aKOB
B pacmajie yriieBOJIOB (orpy6m)
Buramun B, | Hcnons3yercs Hepmarur | dpoxokw, 2-3 mr
Puobogpna- 1t cunTe3a OAJ] MIeYCHb,
6UH u ®MH, yuactByromux MOYKH, SHI1a,
B TKAaHEBOM JIBIXaHUH MOJIOKO
Buramun B; | Ucnonssyercs nns cun- | Jlepmatur Ieuens, 3-5mr
Ilanmome- | Te3a KopepMeHTa A, SIMYHBIN JKENTOK,
Hosan YYacTBYIOIIETO B TIepe- JIPOOKH.
Kucioma HOCE KHCIJIOTHBIX Cunresupyercs
(arMIBHBIX) OCTATKOB, MHKPOQIIOpOi
IJIaBHBIM U3 KOTOPBIX KHIICYHUKA
SIBIIICTCS OCTATOK
YKCYCHOM KHCIIOTBI
(auernn)
Buramun Bg | Mcnons3yetcs nns cun- | Jlepmarut | Iledens, 2-3Mr
Hupu- Te3a kopepMeHTa — HOYKH, MSICO,
00Kcun bochonupuaokcas, SIMYHBIH JKENTOK.
Y4YacTBYIOLIETO B Cunresupyercs
TpaHCAMHHUPOBAHUH MHKPOQIOpOit
aMHHOKHUCIIOT KHUIICYHHKA
Butamun By | Ucnons3syercs nns cun- | epmatur [Touku, nevyens, 200-
(Buramun H) | Te3a kodepmenra, y4a- SIMYHBIN )KENTOK, | 250 MKT
buomun CTBYIOIIETO B IIEPEHOCE Cunresupyercs
CO, ¢ mocnenyoummM MHUKpPOQIOpOoit
BKJIFOYEHHEM €T0 B CHH- KHIICYHUKA
Te3HpyEMbIC BEIECTBA
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IIpodonrcenue mabn. 3

B OKCHIIPOJIUH ¥ OKCH-
JIN3UH le/l CHUHTC3C
Oeska KoJijIareHa,

a TaK)Ke B CUHTE3E
FOpMOHOB HaaIo4yey-
HUKOB

1 2 3 4 5
Buramun HWcnonesyercst 1iist cuH- | AHEMUS Ileyens, nouky, | 2—3 MKT
B, Te3a KOEPMEHTOB, (masokpo- MSICO, KA,

Huankoba- | y4acTBYIOIIUX B Iepe- BHE) CBIp.
namun HOCE METUJIBHOH IpyTI- Cuntesnpyercs

st (~CHj) ¢ mocire- MHKpO(IOPOi

IYIOIIAM BKJIIOYEHHEM KHIIEYHUKA

ee B CHHTEe3UpyeMbIe MIPU YCIOBHH

BeIIeCTBa MOCTYTUICHUS

¢ IUIel Ko-
Oanbra

Buramun B, | Hcnonssyercs mis cun- | AHeMus 3enensle MUCThA | 1-2 Mr
@Donuesan | Te3a KOPEPMEHTOB, (manokpo- | pacteHuii,
Kucioma Y4acTBYIOIIUX B Iepe- BHE) 600BI, APONKIKH.

HOCE OJHOYTJIEPOIHBIX CuHTe3npyercs

paaukaioB (METHIBHOTO MHKPOQIIOpOi

—CH3, oxcumeTHiIbHOTO KHILIEYHUKA

—CH,0OH, ¢opmmsaOTO

—CHO, meTunenoBoro

—CH,—, meTeHOBOTO

—CH= u npou.)

C TTOCTIEAYIOIINM

BKIFOYEHHEM

HX B CHHTE3HPYyEMBIC

BeIleCTBa
Buramun C | YuyacTByeT B OKHCIIH- [unra [Tutpycossle, 50—
Ackop- TENbHO-BOCCTAHOBH- kpacusii nepert, | 100 mr
ounosan TEJIbHBIX PEAKIHSX. CMOPOJINHA,
Kucioma Oco0eHHO BenHKa poiib psibuHa,

BUT. C B TUAPOKCUIIH- KJIIOKBA,

PpOBaHUN AMUHOKHUCIIOT KBalICcHas

[IPOJIMHA U JIN3UHA KaIlycra,

COOTBETCTBCHHO XBOA
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Ihaea 5 Bumamumnot
IIpodonxcenue mabn. 3
1 2 3 4 5
Buramun PP | Ucnons3yercs ans cun- | [ennarpa [euens, 15-
te3a kopepmentoB HAJ JIPOXIKH, 25 mr
n HAJ1®, ygacTByrommx MSICO, PUCOBBIE
B IIEPEHOCE aTOMOB U MIIEHUYIHBIE
BOZOpOIA oTpyou
Buramun P | CoBmecTHO ¢ BUuTamu- Kpogo- Hutpycossle, He
(BuTamuH HoM C yJacTByer W3JVSTHUS rpednxa, ycra-
NPOHNIAe- | B OKHCIUTENHHO- KpAacHBIH 1epell, | HoBJIeHa
MOCTH) BOCCTaHOBHUTENBHBIX YEepHOILTOTHAS
Pymun peaKIusX, CHIDKaeT psi6uHa,
MIPOHUIIAEMOCTH CTEHOK qepHast
KPOBEHOCHBIX COCY/IOB, CMOpOANHA
o0JajaeT aHTHOKCH-
JTAHTHBIMH CBOMCTBaMH
’KupopacTBopuMble BATAMHHBI
Buramun A | Vuactsyer B npouecce | Kcepo- XKup neuenun 2-3 mr
Pemunon BOCIIPHSTHUS CBETa ¢GTaneMuUsL | MOPCKHX PBIO,
CeT4YaTKoH Iasa. (cyxocts TOBSDKBS
Oxas3bIBaeT BIUSHUE poroBoit U CBUHAs
Ha GaphepHYIO PYHK- 000JI0UKH MeYeHb,
LHIO KOXKH, CIIM3UCTBIX | [WIasa), STMYHBIH
000JIOYeK U Ha TIPOHK- | KepaToMa- | XKENTOK,
LIaeMOCTh KJIETOYHBIX asst (pas- | MOPKOBB
MeMOpaH pylLIeHUe
poroBoit
000JI0UKH),
cymepeu-
Hasl, WK
KKypHHas»,
cienora
Buramun D | YuactByet Bo BcacwiBa- | Paxut YKup newenu 13-
Kanovyu- HUH B KUIIICYHHKE HOHOB MOPCKHX 25 MKT
¢hepon Ca?*, ux TpaHCIOpTE PpBIO, CIIMBOYHOE TS
KPOBBIO U BO BKITIOUE- MacIo, pacTH- neTer
HUHM UX B COCTaB KOCT- TeJIbHBIE Macia, u Ge-
HOM TKaHU B mpolecce sIi11a, MOJIOKO pemen-
OKOCTCHEHHS HBIX;
7—
12 mxr
TUIst
B3poO-
JIBIX
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

Oxonuanue mabn. 3

1 2 3 4 5
Buramun E | SIBnsercs raBHbIM VY akcnepu- | 3nmaku, pacTu- 5-10 mr
Tokodepos | aHTHOKCHIAHTOM MEHTAJILHBIX | TEJIbHbIE Macia,

OpraHu3ma, Ipeioxpa- | JKUBOTHBIX — | MSICO, CIIMBOY-
HSIFOIIMM OT OKHCIICHHsl | Oecruionue, | Hoe Maclo,
OJINHEHACHIIIIEHHBIE MBIILIEYHAS | SIMYHBIH HKEITOK
JKUPHBIE KUCIIOTHI, JcTpodust

BXOJISIIIHE B OHOIOrHYe-
CKHe MeMOpaHbI

Buramun K | YuacTByer B cunTese Tloseimen- | Ileyens, mmunar, | 100 Mxr
Dunno- HEKOTOPHIX (haKTOpoB Hasi KpOBO- | MOPKOBB,
XUHOH CBEPTHIBaHUS KPOBH TOYMBOCTH | KamycTa.
(B T.4. mpoTpOMOUHA) CunTe3npyercs
MHUKPOQIOpOoit
KHUIIIEYHUKA

TecTbl A1 CAMOKOHTPOJIST

1. ButraMuHBI BXOJST B COCTaB:
a) TOPMOHOB B) KETOHOBBIX TeJ
6) xoepMeHTOB T') TTOJIMCaXapuioB

2. B cocraB kodepmenta HAJI BXoaUT BUTAMUH:

a) A 6) B, B) B, r) PP
3. ITuHra BO3HUKaeET NPH JiePUIMTE B OPraHu3Me BUTAMUHA:
a) A 6) By B) B, r)C

4. Iluanko6anamun (Butamut B,,) yyactByer B:

a) TJIIOKOHEOTeHe3e B) CUHTE3€e JKUPOB

6) KPOBETBOPEHWH I') OKOCTEHEHU U

5. Buramun nukotunamuz (PP) Bxoaur B cocraB kopepmenTa:

a) KoA 6) HAJI B) WA/l r) ®MH
6. Butramuu A uMeer ellie Ha3BaHuUe:

a) 6yraHoJ B) PETUHOJI

6) Kasbiudepo T') TOKO(epoT

7. CpenHsisi CyTOYHAs IOTPEOHOCTH OPraHU3Ma B aCKOPOHHOBOM

KHCJIOTE:
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TInhaea 5 Bumamumnoi

8. IIpu nedunure B opraHnaMe aCKOPOUHOBOI KHCJIOTHI BO3HH-
Kaert:
a) aHeMust 6) mepMarur B) paxuT T) IIUHTA

9. CHm:keHne TEMHOBOIl ajjanTaliiyi BO3HHUKAeT NpH Aedumure

B OPraHu3Me BUTAMHHA:
a) A 6) C B) D r) PP

10. AHemus (MaJIOKpOBHe) pa3BUBaeTCA NpHU AeUIUTE B Opra-
HH3Me BUTAaMHHA:

a) A 6) B, B) By, r) PP

11. I'taBHBIM AHTHOKCHAAHTOM Opranv3ma fABJAE€TCA BUTAMUH:
a) A 6) B, B) D r) E

12. B npoiiecce 0KOCTEHEHHs IPUHAMAET Y4aCTUE BUTAMUH:
a) A 6) C B) D r)H

13. B npouecce KpOBETBOPEHUSI IPUHUMAET Y4acTHE BUTAMUH:
a) B, 6) B, B) Bg r) B,

14. Ilpu neduinure B opranuaMe BuTaMuHa D Bo3HUKaeT:
a) aHeMus 6) nepmarur B) PaxuT T') IIUHTA

15. IIpu gnedunure B opranusme ¢oaMeBoii KUCIOThI (BUTAMUH
B,.) Bo3HuKaeT:
a) aHeMus 6) mepMaTuT B) paxuT T) IIUHTA

16. Buramuu E uMeer elie Ha3Banue:
a) HUKOTUHAMMU]T B) PETUHOJ
0) TUPUIOKCHH T) Tokodepos

17. JDHAOTeHHOII MPUYMHOI BO3HUKHOBEHHUS] THIIOBUTAMHHO30B
SIBJISIETCSI:

a) HapylIeHUe BCAChIBAHKS BUTAMUHOB

0) HerpaBUIbHOE IIPUTOTOBIEHKE MTUIIN

B) MOBBIIIIEHHOE COZIEP;KAHIE BUTAMUHOB B TIUINEBBIX TIPOILYKTAX

T') IOHIKEHHOE CoJiepsKaHie BUTAMUHOB B MTUATIEBHIX MTPOTYKTAX

18. Jk30reHHOii MPUYMHOI BO3HMKHOBEHUS THUIIOBUTAMHUHO30B
SIBJISIETCSI:

a) HapyllleHre BCAChIBAHUSI BUTAMUHOB

6) HermpaBUJIbHOE TIPUTOTOBJIEHHE MTUIIN

B) TIO/IaBJIeHie MUKPOQJIOPHI TOJCTOH KUTITKHI

I') HOBBIIIEHHAS TOTPEOHOCTD OpraHu3Ma B BUTAMUHAX
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I'maBa 6
TOPMOHBI

6.1. OBIIIAA XAPAKTEPUCTHNKA TOPMOHOB

TopMOHBI — OpraHUYEeCKIe BEIeCTBA Pa3HOOOPA3HOTO CTPOEHMS,
BbIPa0aThIBAIOIINECS B CIEIMATM3UPOBAHHBIX OpraHax — jKeJe3ax
BHYTPEHHEN CEKPEINH, TIOCTYTAOIIIE ¢ KPOBBIO B Pa3JINIHbBIE Opra-
HBI U OKA3bIBAIOIINE B HUX PETYJIMPYIOIee BAUSHIE Ha MeTabOIU3M
u ¢pusurogorndeckue GyHkinn. CHHTE3UPYIOTCS TOPMOHBI B HUUTOK-
HO MaJTbIX KOHIIEHTPAIHSIX (10'6 —10" M).

B k7eTkax opraHoB, B KOTOPBIX PealU3yeTcst eHCTBIe TOPMOHOB
(«OpTaHbI-MUIIEHN» ), UMEIOTCST 0cOObIe OEJIKHU, Ha3biBaeMble peyen-
mopamu 20pmon08. It Geskr 06JaLAI0T CHOCOOHOCTHIO crienudu-
YeCKH CBSI3BIBATHCS TOJIBKO C OTIPE/IEIEHHBIMU TOPMOHAMU, 1 TIOATOMY
OpraHbI-MUIIEHN U30MPATENbHO U3BJIEKAIOT M3 MIPOTEKAIOIIE KPOBU
JIMIITH T€ TOPMOHBI, KOTOPBIE HEOOXOIMMbI IAHHOMY OPraHy JJIst Pery-
JIAIUY B HeM oOMeHa BeliiecTB. Takoil MexaHU3M TI03BOJISIET TOPMOHAM
CTpoTO N36MpaTeTHbHO BO3/EHCTBOBATH Ha OTIPE/ieJICHHbIE OpraHbl. Pe-
[ENTOPHbIE GETKU HAXOASATCS JTMOO BHYTPU KJIETOK, JIHOO BCTPOEHBI
B KJIETOYHYIO MEMOpaHy.

J1J1s1 HEKOTOPBIX TOPMOHOB (HAIIPUMeED, JIJIs1 aJipEHAJIITHA W [JTI0Ka-
rOHA) TAKMM PELEITOPOM SBJSETCS MEMOPAHOCBSI3aHHBINA (BCTPOEH-
HBII B KJIETOYHYI0 MeMOpany) dhepMeHT adenuaamyuxaasa. [puco-
elMHEHe TOPMOHA K 3TOMY (DePMEHTY MPUBOAUT K TIOBBITIIEHUIO €T0
KaTaJIuTHYeCcKol akTuBHOCTHU. [lo/ neficTBueM aKTUBUPOBAHHOM ajie-
HUJIATIUKIa3bl BHYTPU KiIeToK uMeiomuiics Tam AT® mpeBpartiaercs
B 1uknyeckyo popmy AM®D (uAM®). O6pasosasumiicss AMD
HETIOCPEJICTBEHHO YYaCTBYET B PErYJISIIIMK KJIETOYHOTO MeTaboIn3Ma.

B kJeTkax opranoB-MuliieHeil co/iepxarcst HepMeHThI, Pa3pyIiaio-
T1e MTOCTYTAOIINE B HUX TOPMOHBI, UTO OTPAHIMUNBAET AEHCTBUE TOP-
MOHOB BO BPEMEHU U MPEAYITPEKIAET UX HAKOTIJIEHE.

YUyBCTBUTENTBHOCTD PETIENITOPOB U AKTUBHOCTH (DEPMEHTOB, paciiie-
IUISTIONIMX TOPMOHBI, MOJKET MEHSIThCS [IPU HAPYIIEHUsIX MeTabo/mn3-
Ma, U3MEHEHUAX (QU3UKO-XUMIUECKUX MTapaMeTPOB OpraHu3Ma (TeM-
nepaTypa, KUCJIOTHOCTh, OCMOTHUYECKOE JIABJIEHE) W KOHI[EHTPAIINH
Ba)KHEHIMX cyOCTpaToOB, BO3HUKAIONIMX TIPH 3a00JI€BAHUSX, 4 TAKKE
[IPU BBITTOJHEHUU MbIIIeYHO# paboThl. CJeICTBUEM HTOTO SIBJISIETCS
yCuJIeHue Win ocabJieHre BIUSTHUSI TODMOHOB Ha COOTBETCTBYOIINE
OpraHbl.
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Ihaea 6 TIopmonw

BHyTpUKI€TOUHBIE MEXaHU3MbI JICHCTBUSI TOPMOHOB PasHo0Opas-
Hbl. Ho Bce jke MOXKXHO BBIJIEJTUTH TPU TJIABHBIX MEXAHU3MA, TTPUCYIIINX
GOJIBITUHCTBY TOPMOHOB:

1. TopMOHBI BIUSIOT HA CKOPOCTh CHHTE3a (PEPMEHTOB, YCKOPSIS
WU 3aMelsis ero. B pesysibrare Takoro BO3/IENICTBUS B OpraHax-
MUIIIEHSIX MOBBINIAETCS WA CHUXKAETCS KOHIIEHTPAIUS OTIpeieieH-
HBIX (DePMEHTOB, UYTO COITPOBOKIAETCS COOTBETCTBYIONUM U3MEHEHN -
€M CKOPOCTH (DEPMEHTATUBHBIX PEAKITHI.

2. T'opMOHBI BAUAIOT Ha aKTUBHOCTH (PEPMEHTOB B 3TUX OpTaHax.
B omaux ciydasx ropMOHBI OKa3bIBAIOTCS aKTUBaTOopaMu (hepMeH-
TOB U IOITOMY IOBBINIAIOT CKOPOCTh (DEPMEHTATUBHBIX PEAKIIMIA.
B apyrux ke ciydasix TOpDMOH HPOSIBJISIET MHIMOMPYIOIee AeiicTBIE
Ha (EePMEHTBI, YTO MTPUBOJIUT K CHUIKEHUIO CKOPOCTU (DepMEHTATHB-
HBIX pEeaKIni.

3. TopMOHBI BJMSIOT Ha TPOHHUIAEMOCTh KJIETOYHBIX MeMOpaH
IO OTHOIIEHWIO K OTPeNeTeHHbIM XUMUUYECKUM COeTnHeHUSIM. B pe-
3yJIbTaTe TAKOTO JAEHCTBUS B KJIETKH MMOCTYHAaeT O0JIblle UK MEHbIIe
cyOeTpaToB s (hepPMEHTATUBHBIX PEaKIid, 4TO TOXkKe 00sI3aTeNbHO
CKa3bIBaeTCd Ha CKOPOCTH XUMIYECKUX TTPOTIECCOB.

B xoneuHoM uTOre BCe TPU OCHOBHBIE MEXAHU3MBI JIEHICTBUS TOP-
MOHOB HalPaBJIEHbI HA PETYJISINIO CKOPOCTU XUMUYECKUX PEAKIUIA,
MPOTEKAIONINX B KJIETKAX, YTO, B CBOIO OUYEPE/Ih, OKA3bIBAECT BJIUSHUE
Ha pusnosornueckue GyHKITUH.

[Io xuMHUuecKOMy CTPOEHWIO TOPMOHBI MOKHO Pa3fleJiuTh Ha
TPH TPYIIIIBL

1. Iopmonot 6enxo60u npupoodvt (GeKK 1 MOJUIIENTHIBI): TOPMO-
HBI TUTIOTAJIaMyca, TOPMOHBI TUTIO(hN3a, KaTBITUTOHUH NIUTOBUIHON
JKeJie3bl, TOPMOH MaPAIUTOBUIHBIX JKeJie3, TOPMOHBI TTOKETy TOTHON
JKeJIe3bl.

2. Topmonbl — npou3eo0Hble AMUHOKUCTIOMBL MUPOUHA: TIO]ICO-
JiepIKalire TOPMOHBI U TOBUIHON JKeJIe3bl, TOPMOHBI MO3TOBOTO CJIOST
HA/ITIOYEYHUKOB.

3. Iopmonvt cmepouonozo cmpoenus: TOpMOHbBI KOPbI HAIIOYe-
HUKOB, TOPMOHBI ITOJIOBBIX JKeJIe3.

CumnTe3 1 BeIZIeJIEHTIE TOPMOHOB B KPOBB HAXOATCS TIO/T KOHTPOJIEM
HEPBHOI CUCTEMBI. B yIpoleHHOM BH/le B3aUMOCBSI3b MEKITY TOPMO-
HaJIbHOU (9HIOKPUHHON ) 1 HEPBHOU CHCTEMAMU MOKHO TIPEICTABUTh
crepyomum obpaszoM. TIpu Bo3zeHCTBUM Ha OPTaHU3M KaKUX-JIHOO
BHENTHUX (DaKTOPOB UJIH Ke TTPY BOSHUKHOBEHUY U3MEHEHU I B KDOBU
U B Pa3JINYHBIX OPTaHAX COOTBETCTBYIOMIAas UH(MOPMAIUs TIepeiaeT-
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ca 1o adpepentupiM (uyBcTBUTEAbHBIM) HepBaM B IITHC. B otser Ha
MOJIyYeHHYT0 MH(OPMAITUIO B TUTIOTA/IaMyce (4acTh IIPOMEKY TOYHOTO
MO3ra) BIPabaThIBAIOTCST OUOJOTHYECKH aKTHBHbIE BelecTBa (TOpMO-
HBI TUTIOTAJIaMYyca), KOTOPBIE 3aTeM TTOCTYIAIOT B TUTIO(U3 (MO3TOBOM
MPUIATOK) U CTUMYJUPYIOT UJIU TOPMO3SIT B HEM CEKPEINIO TaK Ha-
3BIBAEMBIX TPOITHBIX TOPMOHOB (TOPMOHBI TiepeiHeit 1om). TponHbie
TOPMOHBI BBIJIEJISAIOTCS 13 THTTO(MU3a B KPOBD, TEPEHOCATCS B JKeJe3bl
BHYTPEHHEl CEKPEINU U BBI3bIBAIOT B HUX CUHTE3 U CEKPEIUI0 COOT-
BETCTBYIONMX TOPMOHOB, KOTOPBIE Jlajiee BO3/IEHCTBYIOT HA OPTaHbI-
muieHn. Takum 06pa3oM, B OpraHu3Me MMEETCsI eluHasi HEePBHO-
rOPMOHAJIbHAS UJTU HEHPO-TyMOPaJIbHAS PETYJISIIHSL.

Bce xemnesnsr BHyTpenHel cekpernu GyHKITMOHUPYIOT COTJIACOBAH-
HO 1 OKa3bIBAaIOT JPYT Ha JIpyra B3auMHOe BiUsSHHe. BBesenne B op-
raHW3M FOPMOHOB CKa3bIBaeTCS HE TOJbKO HA (PYHKIIUU KEJIe3bl, BbI-
pabaThIBaloOIell BBOAUMBII TOPMOH, HO ¥ MOJKET OKa3aTh HETATHBHOE
BO3/IelICTBUE HA COCTOSHUE BCEHl HEPBHO-TOPMOHAJIBHOU PETryJISIINN
B 11es10M. [loaToMy mcTob30BaHye B KAYeCTBE JIONMTUHTOB TOPMOHAIIb-
HBIX TTPETIAPaTOB SIBJSIETCS OTACHBIM [IJIST 3/[0POBBSI CIIOPTCMEHOB.

6.2. KPATKAA XAPAKTEPUCTUKA OTAEJIBHBIX
TrOPMOHOB

Tabruya 4
KpaTKaﬂ XapaKTepuCTUKa OTAECJbHBIX TADMOHOB
Kenesa Xnmnye- Iposisne- | IposiBienne
MexaHu3M
BHYTpeH- HasBanue cKas NeficTBHS HHe rumnep- runo-
Heil ropMoHa npupoaa LoDMONa NPOAYKIHH | NPOTYKIHH
ceKpeunn ropMona P ropmMona ropMoHa
1 2 3 4 5 6
I'mno- JInGepuHs! benxu CTuMynupyoT
Tanamyc | (punusume- BBIJICIICHHE
Gakmopet) B KPOBb
TOPMOHOB
nepeaHen aonu
runodusa
CraTuHbl benku TopmossaT
(uneubupyro- BBIJICTICHHE
wue B KPOBb
Gaxmoper) TOPMOHOB
nepegHei 1oau
rumnodusa
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Ihaea 6 Topmonwt
IIpodonncenue mabn. 4
1 2 3 4 5 6
Iepen- T'opmon Benoxk Yexopsier T'urantusm | Kapnuko-
HASA I0JIs1 | pocTa cuHTe3 OenkoB | (pu BO3- | BOCTB
THIIO- (comamo- HHUKHOBe-
buza mponmblil HHH THIIep-
(aoeno- 20pMOH) POAYKIUH
eunogus) B JIETCKOM
BO3pacTe).
Akpo-
Meranus
(y B3poc-
JIBIX)
Tupeorpon- | benox Crumynupyer
HBIIl TOPMOH BbIJICTICHUE
B KpPOBBb Hof-
coJleprKalIuX
TOPMOHOB
IIUTOBUIHOM
AKeJe3bl
Anpenokop- | bemok Crumynupyet
THKOTPON- CHHTE3 U BhIJE-
HBII TOPMOH JICHUE B KPOBb
(AKTT) TOPMOHOB
HaJIIOYETHUKOB
@onnukyJo- | benox Ctumynupyer
CTHMYJIH- CO3peBaHue Mo-
pyomui JIOBBIX KJIETOK
TOPMOH B TOJIOBBIX
xKenesax
Huepcrn- benox Crumynmupyer
HHAJTbHBIC CEKpEIHNIO rop-
KJIETKH CTH- MOHOB ITOJIOBBIX
MYJIMPY LU Keles
TOPMOH
JlakToreH- Bbenox Crumynupyer
HbIi TOPMOH oOpasoBaHue
MOJIOKa
B MOJIOYHBIX
xKenesax
Cpennsis | Menanoctu- | Iomu- Crumynupyer
J0JIsl TH- | MyJHUpYIO- NEeNTH] | CHHTE3 IINTMEH-
nogpusa Iy TOPMOH Ta MeJIaHWHA
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IIpodonncenue mabn. 4

1 2 3 4 5 6
3aausas BaszonpeccuHn | [Tonu- CyXHBaeT Mell- Hecaxap-
noast tu- | (anmuduype- | menTua | Kue KPOBEHOC- HbIH
noguza muuecKui HBIE COCY/IBI nuabet
(netipo- 20pMOH) — U MOBBILIAET
eunogus) | BeipabarbiBa- KpOBSHOE

€Tcsl B THIO- JIaBJICHUE;
Tajamyce, yCKOpsIeT
XpaHUTCS obparHoe Bca-
1 BBIJIEIISIETCS CBIBAaHHE BOJIBI
B KPOBb M3 pH MOYe-
3a(HeH 1011 o0pa3oBaHUH
runogusa U croco0cTByeT
YMEHBIICHHIO
o0bemMa Mo4n
Oxcuronnn — | Ilonu- IoBbimaer
BbIpabarpiBa- | MENTHA | TOHYC MyCKyJa-
eTcsl B THIO- TYpbI MaTKH,
Tajamyce, CY)KUBaeT
XpaHHUTCS MeEJIKHE KpOBe-
Y BBIJICTISACTCS HOCHBIE COCY/IBI
B KPOBb 13 U MOBBIIIAET
3amHEeH KonH KPOBSIHOE
rumnoduza JTaBIICHHE
uTo- Honconep- [Ipous- | Yexopsror Tupeo- Bpoxnen-
BHU/I- JKalme BOJHBIE | OKHCIIHTEIb- TOKCHKO3 | HOE cnabo-
Hasl TOPMOHBI aMUHO- | TEeNbHBIC (6asemoBa | ymme
JKeJie3a (enasnuiii KHCJIOTHI | TIpouiecchl; ipu | Gonesus) | (mpu BO3-
20pmoH — THUPO3U- | U30OBITKE Pa3ob- HHUKHOBe-
mupokcun) | Ha IAIOT TIEPEHOC HHH THUIIO-
JNIEKTPOHOB HPOIYKIUH
B JbIXaTeJIbHON B paHHEM
LETH U CUHTE3 BO3pacTe);
AT B mponec- MHKCeeMa
ce TKaHEBOTO (v 83poc-
JIBIXQHUS JIbIX)
Kanpruro- Bemox CHmxaet
HHUH cozepKaHue
HOHOB KaJIbIHs
B KPOBHU
Ilapa- apart- benox IoBbimaer
HIUTO- TOPMOH coziepKaHue
BH/IHBIE HOHOB KaJIbITHS
JKesIe3bl B KPOBH

44




Ihaea 6 Topmonwt

IIpodonncenue mabn. 4

1 2 3 4 5 6
Ion- HNucynun Benoxk Uz6uparensHO Caxap-
JKeJTy- MOBBILIAET IPO- HBIH
aoqHAast HHL[AEMOCTb nmaber
JKeJie3a KIIETOYHBIX

MeMOpaH
10 OTHOLICHHUIO
K TIFOKO3€

U CTIOCOOCTBYET
Jy4IIeMy mpo-
HUKHOBEHHUIO
[JIFOKO3BI

U3 KPOBU

B pa3JnyHbIe
Oprassi;
cnocoOCTByeT
nepexony
[JIFOKO3BI

B TUTIIOK030-6-
docdar u, Tem
CaMBbIM, yCKO-
psiet moObie
[peBpaIeHHs
[JIFOKO3BI;
AKTUBUPYET
cuHres ¢ep-
MEHTOB LIMKJIa
Kpebca

I'mokaron benox Yckopsier pac-
raj] INIMKOTreHa
B [I€UEHU

JI0 IIIIOKO3bI

Mosro- Karexoa- [Ipous- | Yckopsior
BOIi €/10H | aMHHBI BOJIHBIE | pacmaj INIMKO-
Ha- (enasnwrii aMHHO- | T€Ha B EYCHH
MOYECYHH- | 2OPMOH — KHCIIOTHI | ¥ B MBIIIIAX;
KOB aopenanun) | THPO3H- | BHI3BIBAIOT

Ha MOOHIN3AIUIO

KHpA; TOBBI-
IAI0T 9aCTOTy
JIBIXaHUS

U CepACYHBIX
COKpaLeHUH
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Yacmo 1. buoxumus uenosexa

C.C. Muxaiinos

Oxonuanue mabn. 4

1

2

3

4

5

6

Kopa
HaJIo-
YeYHHKOB

Imokoxop-
THKOU/IBI
(enasnvie
20PMOHbL:
Kopmuson,
Kopmuxo-
cmepon)

Cre-
pouIBl

Topmo3ssT nepe-
XOJ1 IJTFOKO3BI

B TUIIOK030-6-
¢docdar u mo-
3TOMY TPETIT-
CTBYIOT JIFOOBIM
MPEBPAICHUSIM
[JTFOKO3BI;
aKTHBUPYIOT
CHHTE3 IJTFOKO-
3bl U3 HEYyIJIe-
BOZIOB (TIrO-
KOHEOTeHe3);
TOPMO3ST
CHHTE3 OeNKoB

Kenckue
10JIOBbIE
JKeJ1e3bl

IcTpOreHsl
(anaenwii
20PMOH —
acmpaouon)

Cre-
pouIbl

Bunustitor Ha
(bopmupoBaHue
JKEHCKHX BTO-
PHYHBIX [OJIO-
BBIX [IPU3HAKOB,
obecneqnBaoT
PETpOayKTHB-
HyI0 QyHKIHIO
(scTporenHoe
JIEWCTBUE);
YCKOPSIIOT
CHHTE3 OeNKoB
(B MeHbILEH
CTEICHH, YeM
QHJIPOTCHBI)

Busouxko-
Bast
JKeJie3a
(Tumyc)

Tumo3un
Tumonos3THH

benxn

CTUMYIHPYIOT
co3peBaHue
JTUMQOIUTOB —
KJIETOK KPOBH,
OTBETCTBEHHBIX
32 HMMYHHUTET

[Iumko-
BUHAS
Kenesa

(snndus)

MesaToOHMH

Benox

Topmosur pasz-
BHUTHE TOJIOBBIX
GbyHKIui

Y pacTyIero
OpraHu3Ma,;
Croco0CTByeT
[TUTMEHTAINH
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Ihaea 6 TIopmonw

TecTbl A1 CAMOKOHTPOJIS

1. TopMOHBI BBINIOJIHSIOT B OpraHu3Me (PyHKIIHIO:
a) KaTaTUTUYECKYIO B) PETYIATOPHYIO
6) 3alUTHYIO I') TPAHCIIOPTHYO

2. CuHTe3 IIMKOTeHa U3 ITIOK03bl YCKOPSAeT TOPMOH:
a) aJipeHaJTuH B) UHCYJWH
6) rIoKaroH T') TECTOCTEPOH

3. beskoM sIBaASeTCS TOPMOH:
a) aipeHaTH B) TUPOKCUH
6) MHCYIMH I') TECTOCTEPOH

4. Pacna/ r/iMKOreHa B MbIIIIAX YCKOPSIET TOPMOH:
a) afipeHaTITH B) TUPOKCUH
6) MHCYJIUH I') TECTOCTEPOH

5. CuHTe3 GeJIKOB YCKOPSIET TOPMOH:
a) aJipeHaTuH B) COMATOTPOTIMH
6) rIoKaroH T') KaJIbITUTOHIH

6. TOpMOH IJIIOKAaroH CTUMYJIMPYeET pacha;
a) GesIKoB B) IJIMKOTEHA
6) KUPOB 6) TIIFOKO3bI

7. B nokeny/104HOI JKejie3e CHHTe3UPyeTCsl TOPMOH:
a) afipeHaTITH B) TUPEOTPONINH
6) TecToCTEPOH I') HHCYJIUH

8. CrepounnHoe cTpoeHne UMeeT rOPMOH:
a) UHCYJIUH B) ITapaTTOpMOH
6) COMaTOTPOITNH T') KOPTU30JI

9. Pacnajn riaMkoreHa B meYeHU YCKOPSIET TOPMOH:
a) UHCYJIUH B) IJIIOKaroH
6) KaJbIIUTOHIH T) 3CTPamno

10. AapeHasuH yCKOpSET pacma:
a) KJIeTYATKU B) JKHPOB
6) raMKoreHa ') HyKJIEOTH/IOB
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I'masa 7

OBHIAA XAPAKTEPUCTHUKA
OBMEHA BEHIECTB

O06s13aTe/IbHBIM YCIOBUEM KU3HU SIBJISIETCSI 0OMEH BEIIECTB 1 9HeP-
TUT MEXIY KUBBIM OPTaHU3MOM U OKpYsKafoteli cpenoit. V13 BHemHeH
CPebl B OPTaHW3M IIOCTYIAIOT UCTOYHUKU SHEPTUU, CTPOUTEJIbHBII
MaTepuaJ [ Pa3JIMIHBIX CHHTE30B, BUTAMUHBI, MUHEPAJIbHbBIE BETIle-
CTBa, BO/Ia U KUCJOPOJ. M3 opraHu3mMa BOBHE YJAJSIOTCS KOHEUHbBIE
MPOAYKTHI XUMUYECKIX MTPOIECCOB, TPOTEKAIOIINX B OPTaHU3ME: yTJie-
KHCJBIN Ta3, Bofia 1 aMMuak (B ¢opme ModeBUHBI). CiiezioBaTesbHo,
JKMBOW OPraHW3M SBJSIETCS OTKPBITOM TEPMOAMHAMHUYECKOU CHUCTE-
MO, 0OMEHUBAIOIIENCS ¢ OKPYJKAIOIIeN cpefoil Kak BellleCTBaMM, TaK
1 oHepruell. Tak, N3BHE B OPraHW3M TIOCTYIAIOT MUIIEBBIE BEIIECTBA,
coJiepsKalire XUMUYECKYT0 SHEPIHI0; U3 OPTaHU3Ma BO BHEIIHIOO Cpe-
1y BBIJIEJSAIOTCS KOHEYHbBIE TTPOAYKTHI 0OOMEHA BEIIECTB M TEILIOBast
HEPTHSL.

Jliobast TepMoAMHAMUYECKAast cuUcTeMa o0O0JajaeT BHYTPEHHEH
HEpTUEN. DTa SHEPTUS CKIABIBAETCS W3 SHEPTHHU B3aUMOJENCTBUS
MPOTOHOB W HEUTPOHOB B Spe aTOMa, 9HEPTUU BPANIAIOMINXCS BO-
KPYT si[pa 9JEKTPOHOB, HEPTUU BHYTPUMOJIEKYJSIPHBIX KoJeba-
TEJTbHBIX [IBUKEHU aTOMOB, 9HEPTUU XMMHUYECKUX CBSI3€H, 3HEPTUN
MOCTYTAaTeTbHOTO W BPAIIAaTeNbHOTO IBIKEHUS MOJIEKyJI. HacTo BBI-
NeJSIOT JiBe (DOPMbI BHYTPEHHEH SHEPIUU: XUMUYECKYIO, WU MTOTEH-
IMUAJTbHYO0 (B OCHOBHOM 3HEPTUS XUMWUYECKUX CBS3€lT), U TEIJIOBYIO,
WM KUHETHYECKYI0, OOYCJIOBICHHYIO Pa3JUYHBIMA BUIAMH [BHU-
JKEeHUSI.

Kpome Toro, BHyTpeHHIOIO SHEPTHI0 MOXKHO Pa3/leJIUTh Ha I10-
JIE3HYIO, 32 CYET KOTOPOH MOJKeT coBepuiatbcsl paboTa, U 9HEPruio
GecIioe3nyio, He MO3BOJISIIONLYIO BBITTOIHSTH PaboTYy.

[IpumMeHUTETHHO K TEPMOIUHAMUYECKUM CUCTEMAM SKMBOTO Opra-
HU3Ma I0JIE3HY0 9HEPIUI0, KOTOPast MOXKET IPOU3BOAUTH paboTy IIpU
MOCTOSIHHOM JIaBJICHUU M TeMIlepaType, Ha3bIBalOT CBOOOAHON aHep-
rueit, uiu aneprueil I'n66ca. B sKUBBIX OpraHn3Max Takast 9HEPris sSB-
JIIeTCS XUMUIECKOT.

TenoBast HEPrusi IMO3BOJISET COBepHIaTh PabOTy TOJBKO IMPU
U3MEHEHUW [[ABJIEHUS W TEMIIEPATYPBI, U MM03TOMY B JKMBBIX OpTa-
HU3MaxX WCIIOJb3yeTCs] OTPAaHNYEeHO, B OCHOBHOM JIJISI TIOZIeP KaHU
B OpraHusMe GoJiee BBICOKOI TeMIIepaTyphbl 110 CPAaBHEHHUIO ¢ BHENTHEN
CpeIoi.
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Ihaea 7 Obwas xapaxmepucmurxa oomena 6euecms

[lepBoucTOUHMKOM 3HEPTUM HA 3eMJje SIBJSIETCS COTHEYHOEe M3-
aydenue. [Ipu ob6pasoBanuu siiep resivst HabsoaeTcst 1edekT Macceht
(Macca gapa resins 0Ka3bIBAeTCsI MEHbBITIE MAacChl TTPOTOHOB W HENTPO-
HOB, U3 KOTOPBIX COCTOUT 3TO sapo). CienctBueM JedekTa Macchl
SIBJISIETCS BbIJIEJIEHVIE COJTHIIEM OTPOMHOTO KOJIMYECTBA SHEPTHH. DTO
BBITEKAET W3 W3BECTHOTO yPaBHEHUS JUHINTEIHA, MOKA3bIBAIOIIETO
CBS3b MEKTy MacCOl 1 dHeprueit:

E (aHeprug) = m (macca) c? (ckopocTb cBeTa)

B niporiecce hotocunTe3a IyunCTAs IHEPTHS COTHIA PEBPAIIAET-
cs B XMMUYECKYIO 9HEPIHIo TI0K03bI (cM. TiiaBy 3 «CTpoenue u 6uo-
JIOTUYECKAST POJIb YTIIEBOIOBS ).

OOMeHHbBI€e TIPOIECCHI, TPOTEKAIOIIIE B OPraHU3Me, MOKHO YCJIOB-
HO pPa3/eJIUTh Ha /IBA ATATIA: NUMe8apeHue 11 Memadou3M.

7.1. MUIIIEBAPEHUE

B npouecce numesapenus nuniesble BelecTBa, Kak IPABUIO, Bbl-
COKOMOJIEKYJIIPHBIE U JIJIS OPraHU3Ma 9yKePOAHbIE, MO/ AeiCTBUEM
[MIIEBAPUTENIbHBIX (DEPMEHTOB PACIIEIUIAIOTCS M IIPEBPAIIAIOTC,
B KOHEYHOM WUTOT€, B IPOCTHIE COEJUHEHMs] — YHUBEPCAIbHBIE IS
BCEX JKUBBIX OPraHM3MoB. Tak, Hampumep, JIOOble IMIIEBbIEe Oes-
KI pacnajialoTcsl Ha aMMHOKKMCIOTHL 20 BUJI0B, TOYHO TaKHe e, Kak
1 aMUHOKMCJIOTBI CaMOro opranusma. V3 yriaeBomoB nuiu oGpasy-
eTCcsl YHUBEPCAIbHBI MOHOCAXapU — III0KO3a. 1109TOMy KOHEUHbIe
IPOAYKTHI MHIIEBAPEHNST MOTYT BBOAMTHCSA BO BHYTPEHHIOIO CPEy
OpraHu3Ma M MCI0JIb30BaThCs KIETKAMU /IS Pa3HOOOPa3HbBIX IEJIE.

7.2. METABOJIVI3M

Mema6oauzm — 510 COBOKYIIHOCTb XMMUYECKUX PeaKInid, IIpo-
TEKAONMUX BO BHYTPEHHEW cpele OpraHusMa, T.e. B €ro KJeTKax.
B nHacrosinee BpeMs U3BECTHBI IE€CATKU THICSY XUMUYECKUX PEAKIINA,
COCTaBJIAIONNX METabOII3M.

B cBo1o ouepenp, MeTabOMU3M JIEIUTCS HA KAMAGOAUIM VI aHa-
ooausm.

[Ton kama6oaAu3MOM TIOHUMAIOTCS XUMUYECKIE PEAKI[UH, 3a CYET
KOTOPBIX KPYITHbIE MOJIEKYJIbI MOJABEPTalOTCS PACIIEIIEHHIO U Ipe-
BPAIAIOTCsT B MOJIEKYJIbI MEHbIIEro pazmepa. KoHeuHbIME MTPOLYKTa-
MU KaTaboJIM3Ma SIBJSIIOTCST Takue mpocteiinmme BemecTsa, kKak CO,,
H,O 11 NH, .
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

Jlist KataboJ3Ma XapaKTePHbI CIIEAYIONIIE 3aKOHOMEPHOCTH:

e B nporiecce karabosmama peobIaaloT peakiul OKUCIEHWS.

e Karabosi3m mporekaer ¢ moTpebieHneM KHCJI0PO/Ia.

e B nporecce xkatabosmsma 0cBOOOKIACTCS dHEPTHs], TPUMEPHO
MOJIOBUHA KOTOPOU aKKyMyJIUPYeTcs: B (pOpMe XUMUUYECKON IHEPTHH
adenosunmpugpocpama (AT®). [Ipyrast 4acTb SHEPTUU BBIAEIACTCS
B BUJIE TEILIA.

Anaboausm BKIOYaeT pazHooOpasHbie peakiuu cuHTe3a. OH xa-
PaKTEPU3YETCS CJAELYIONUMI OCOOEHHOCTSIMU:

o Jluist anaGosIM3Ma TUITMYHBI PEAKIIUU BOCCTAHOBJICHHMSI.

e B nporecce anabosimaMa poOMCXOAUT TOTpebIeHre BOIOPO/IA.
OGBIYHO WCHOTB3YIOTCST ATOMBI BOAOPO/IA, OTIIEIJIIEMbIE OT TJIIOKO-
3bl u nepeHocumble kKodepmenTom HALD (B dopme HA/ID-H,)
(cMm. rnaBy 11).

e AHab0JIM3M TPOTEKAET ¢ MOTPeOIEHIEM SHEPIUH, UCTOUHUKOM
KoTtopoii siBasiercss ATO.

Ocnosnoe naznavenue memadoausma:

e OHOBpEeMEHHOE IIPOTEKaHue Peakinuil kaTaboausMa u aHabo-
JIM3Ma TIPUBOJUT K OOHOBJIEHUIO XUMHUYECKOTO COCTaBa OpraHU3Ma,
4TO ABJISETCS 00SI3aTEbHBIM YCIOBUEM €TI0 JKU3HEAEATENbHOCTH.

e B ciyuae npeobmasanus anabosnsaMa HaJl KaTabOJIU3MOM TIPO-
UCXOJIUT HAKOTLIEHUEe XUMUYECKUX BENIECTB B OPraHuU3Me, B MEPBYIO
ouepens GenkoB. Hakoruienne 6elkoB B opraHusMe — 006s13aTesibHOe
YCJIOBHE €T0 POCTA U PA3BUTHSI.

e Obecneuenue sxeprueii (8 popme momexya ATD) scex morpebd-
HOCTEeU OpraHu3ma.

7.3. CTPOEHUE N BUOJIOTNYECKAA POJIb AT®

Anenosuntpudochar (ATD) asasiercss nykiaeoTuaoM. B cocras
MosiekyJibl ATM BXOIST a30THCTOE OCHOBAHVE — A0EHUH, YTIEBOL —
pubo3a u tpu ocratka Pocdoproi kKucaomot (aeHNH, CBI3aHHBIN C
pu6030ii, HA3bIBACTCS] AOCHOIUHOM).

Oco6ennoctbio MosieKyibl ATMD sBisieTcst TO, 4TO BTOPOIi U Tpe-
THit ocTaTku GochOPHON KUCIOTHI IPUCOEUHSIOTCST CBSI3bIO, Oora-
Toil aHeprueil. Takasi cBsI3b HA3BIBAETCS BbICOKOIHEP2EMUHECK O,
WIN Makpoapeuneckoi, 1 obosHadaercs: 3HakoM ~. CoennHeHws,
UMEIOIIe MAaKPOIPrUvecKre CBsI3u, 0003HAYAIOTCS TEPMUHOM «Md-
Kpoapeau».
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Ihaea 7 Obwas xapaxmepucmuxa 0OMena 6euecms

Crpyxkryphuas ¢opmymia ATO:

UL
N N 1 1l 1l
O~ CH:0-P-0~P-0O~P-OH

AneHu OH OH OH
H\ H H/H

OH OH
Prn6o3sa

B ynpoiiennom Buse ctpoeHue ATO® moxHO OTPa3UTbh CXEMOMU:
AneHnH — pnbosza - P.K. ~P.K. ~D.K.
-

aaeHO3NH

[Tpu ucnosbzoBanuu AT®D B kKayecTBe HCTOYHUKA SHEPTUU OOBIU-
HO TTPOUCXOAUT OTIIEIJICHUE TTyTeM THAPOJN3a TTOCTIETHETO OCTaTKa
(ocdhopHOIT KUCTOTHL:

AT®D + H,0 — AOD + HzPO, + Q (aHeprus)

B ¢dusmnosornueckux yciaoBusx, T.e. IPH TeX YCIOBUSIX, KOTOPbIE
“MeloTCs B JKUBOU KieTke (Temrepatypa, pH, ocMoTudeckoe maBie-
HUe, KOHIEHTPAIMS PATUPYIOIUX BENECTB M MPOY.), PACIeTIeHue
moJist AT®D (506 r) conpoBoskmaercst BoigesaenneM 10—12 kkay, wian
42-50 x]Ix' sreprum.

TecTbl A1 CAMOKOHTPOJIST

1. JKuBoii opranusM fABjsgeTCSA TEPMOJIUHAMUYECKOI CHCTEMOIi:
a) 3aKpBITON 0) U30IUPOBAHHON B) OTKPBITOU

2. IlepeBapuBaHMe NUIIEBBIX BEIIECTB OCYIIECTBAACTCS IyTEM:
a) ruzpoausa  0) okuciaeHus — B) THoau3a  T) docdopoansa

11 gkanm = 4,18 x/Ix
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

3. IInmeBapureabHbie (hePMEHTHI OTHOCITCS K KJIacCy:
a) TUIpoa3 B) OKCHUJIOPE/IYKTA3
6) nsomepas r) Tpancdepas

4. Jlnsa oOGecneyeHns BcexX CBOMX NOTPEOHOCTEH 3KUBOI OPraHua3M

HUCHOJb3yET SHEPTUIO:

a) BHYTPUSIEPHYIO B) TEILIOBYIO
6) JIy4UCTYyIO ') XUMUYECKYIO

5. Kata6o/1u3Mm sBJSIETCSI COBOKYIIHOCTBIO POLECCOB:
a) U30MepU3AINU XUMUYECKUX COeTUHeHUN

6) TepeHoca MOJIEKYJI Yepe3 MeMOPaHbI

B) paciieryieHUsT CJIOKHBIX MOJIEKYJI Ha GoJiee TpoCThie
') CUHTe3a CJO0KHBIX MOJIEKYJI U3 ITPOCTHIX

6. B mpouecce karaboan3Ma npeooaagaioT peaKiuu:
a) CMHTe3a B) THOJIM3A

0) OKKCJIeHUST r) dhochoponmza

7. PeaK].lI/IPI KaTabouauama MMPOTEKAIOT NMPEUMYIIECTBEHHO C IOT-

peoieHneM:
a) BOZOpOZA 6) BOADL
B) KHCJIOPO/IA I) YIJIEKUCJIOrO ra3a

8. AHa00JIM3M SIBJISIETCSI COBOKYIHOCTDIO IPOIECCOB:
a) U30MePU3AIUU XUMUYECKUX COeIMHEHUT

6) TepeHoca MOJIEKyYJI Yepe3 MeMOPaHbI

B) pacIieryieHusT CJIOKHBIX MOJIEKYJI Ha GoJiee TIPOCThie
') CUHTE3a CJIOKHBIX MOJIEKYJI U3 TIPOCTHIX

9. MoJsiekyIsIpHBII KHCIOPO/I PAaCXOYyeTCS B peaKIusIxX:
a) TUIPOJIn3a B) M30MeEpHU3AINT
0) OKHCJIeHUST ') CHHTE3a

10. B cocraB AT®D Bxoa4r:

a) aJIeHNH, III0KO03a U OUH 0CTaTOK (hocPOPHON KUCTOTBI

6) agenut, pubo3a u aBa octatka GochOpHOI KUCTIOTHI

B) ajieHKH, pnbo3a u Tpu octatka GocOopHOil KUCIOTHI

I') aMMHOKKCJIOTA, Ie30KCHprO03a U Tpu ocTaTka (hochOpHOii Kuc-

JIOTBI
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Ihaea 7 Obwas xapaxmepucmuxa 0OMena 6euecms

11. IIpu ruapommuse oxuoro moust AT® B dusnonormyeckux
YCJIOBUSX BbIIEJISIETCS HEPTHS B KOJIMYECTBeE:

a) 2—3 xxain B) 10—12 xxan

6) 5—6 KKam r) 17—-18 kxan

12. dueprus ATD HeoOX0aAUMA I IPOTEKAHUS PEaKIiA:
a) TUIPOJIN3a B) M30MepU3AIUU

6) OKUCIIEHUS T') CUHTE3a

13. B3pocblii yeloBeK, aKTHBHO He 3aHUMAOUMiicsa ¢usuye-
CKOii paboTOii, pACXO/yeT B TEUEHHE CYTOK:

a) 400-500 r ATD® B) 40—50 xr AT®

6) 2-3 kr ATD r) 90-100 xr ATD
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I'nmaBa 8
DOEPMEHTATUBHBII KATAJIN3

Depmermot, NI IH3UMBL, — HTO 0COODBIE GEIKH, BHIMOIHSIOIINE
dbynkiuio kaTanmzaTopoB xXumMuveckux peakiuii. [Ipakruuecku Bce
XUMUYECKUE PEaKIUW B OPraHW3Me MPOTEKAIOT C OTPOMHBIMH CKO-
poctsiMu OJrarofiapst y4acTuio (pepMeHTOB.

8.1. CTPOEHME ®EPMEHTOB

Y4gacTox Mosekybl hepMeHTa, Ha KOTOPOM TTPOUCXOIUAT KaTan3,
MOJIy 41T Ha3BaHVe axmueHoiil yewmp. Eciiv hepMeHT 110 CTPOEHUIO
SIBJISIETCST TIPOCTBIM OETKOM, TO €r0 aKTUBHbBIH IeHTpP (hopMupyer-
€SI TOJIBKO OCTATKAMU aMUHOKHUCJIOT, KOTOPbIE OOBIYHO HAXOLATCS
B Pa3HbIX y4acTKax OHON U TOH Ke MOJUIENTUAHOU Ieln WU Ke
B Pa3HBIX MOJIUIENTH/IAX, HO TIPOCTPAHCTBEHHO COMMKEHDI. [ pyruMu
CJIOBaAMU, aKTUBHBII IIeHTP 06pasyeTcs Ha YPOBHE TPETUYHON CTPYK-
Typhl Oenka-pepmenTta. Y (pepMEHTOB — CJIOKHBIX OEJKOB B COCTaB
aKTUBHOTO IIEHTPA YaCTO BXOAUT UX IIPOCTETUYECKAS TPYTIITIA.

OG6pasoBaHue aKTUBHOIO IIeHTpa U3 (DYHKIMOHAIbHBIX TIPYIII,
JIOBOJIPHO JIaJIEKO OTCTOSAIINX JIPYT OT IPYyTa B TMOJUMENTUIHBIX Te-
X, HO COBMEIIEHHBIX TPOCTPAHCTBEHHO B aKTUBHOM IIeHTpe (T.€. Ha
YPOBHE TPETUYHOI CTPYKTYPbI OeJIKa), T03BOJIsIeT (DEPMEHTY 3a CYET
KOH(OPMAIIMOHHBIX M3MEHEHUI obeclieunBarb HEOOXOAUMOE COOT-
BETCTBUE MEXK/Yy aKTUBHBIM IEHTPOM U MOJIEKYJIAMU Pearupyromimnx
BenecTB (MX 0OBIYHO Ha3bIBAOT cyocmpamamu). Biaromapst usme-
HeHUI0 KoHdopMaiuy (hepMeHTa IPOUCXOAUT KaK Obl «IIPUCIIOCObIe-
HUe», <ITOITOHKa» aKTUBHOTO I[EHTPa K CTPYKTYPe MOJIEKYJI, TpeBpa-
MIEHNS KOTOPBIX YCKOPSETCS JaHHBIM (PEPMEHTOM.

N3menenne koHGOpMAITUU MOJEKYJIbI (epMEHTA SBISETCS TaK-
JKe OMHUM W3 MEXaHU3MOB PETYJSIIUN CKOPOCTU (DEPMEHTATHUBHBIX
peaktuii (CM. HIDKe).

B akTMBHOM HeHTpe OOBIYHO BBIAENSIOT JIBa YYacTKa — a0dcopo-
UUOHHBLU T KaMAaATUMu1ecKui.

AncopOIMOHHBII yuacTOK (IIEHTP CBSI3BIBAHMUS) 110 CBOEMY CTPOE-
HUIO COOTBETCTBYET CTPYKTYPE PearupyoIiux COeTMHEHUH, U MO3TO-
MY K HEMY JIEIKO [IPUCOEANHSIOTCS MOJIEKYJIbI CyOCTpaTa.

Katamutuyecknii y9acToOK aKTUBHOTO I[€HTPa HETOCPEICTBEHHO
OCYITECTBIISIET (PEPMEHTATUBHYIO PEAKIIHIO.
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Ihaea 8 Depmenmamueiviii Kamanius

BoapmmuHcTBO (hepMeHTOB cozepKaT B CBOEW MOJEKYJe TOJbKO
OJIMH aKTUBHBIN IIEHTP. Y HEKOTOPBIX PEPMEHTOB MOXKET METhCS He-
CKOJIBKO aKTUBHBIX IIEHTPOB.

8.2. MEXAHN3M JIEMCTBUA O®EPMEHTOB

B s1t060M KaTasiuse, ocynecTBAsseMbIM (hepMeHTaMu, MOKHO 00Ha-
PYKUTH TpU 00s13aTeIbHbBIE CTAII.

Ha mepBoii craguy MoJIEKyJIbl pearupyiomux semiects (cyberpa-
Ta) NPUCOEANHAIOTCS K aJCOPOIIMOHHOMY YYaCTKY aKTHUBHOIO IIEHTPa
(dbepmenTa 3a cuet ciabbix cBsizeil. Obpasyercst (hepMeHT-CyOCTpaTHbII
KOMILJIEKC, KOTOPBIII MOJKET JIETKO PACIajiaThCsi CHOBA Ha (hepMeHT
u cyberpar, T.e. riepBasi ctajaust (HePMEHTaTHBHOTO KaTaJu3a MOJHO-
crbio o6paruma. Ha a10ii cTagnu ¢ moMoIbo akTHBHOTO TIEHTPa BO3-
HUKAeT OJArOTPHITHAS OPUEHTAINST PEArnpyloInX MOJIEKYJ, 4TO
CIIOCOOCTBYET UX JaJIbHENIIIEMY B3aUMO/IEHCTBHIO.

Ha BTOpOI cTazuu ¢ yyacTueM KaTaJUTHYECKOTO y4acTKa aKTHB-
HOTO TIEHTPAa U MOJIEKYJI CyOCTpata MPOUCXOASAT PA3IMUYHbIE Peak-
UM, XapaKTepU3yInecss HU3KOU BeJMYUHOW HEPTUM aKTUBAIUU
U TI03TOMY TIPOTEKAIOIINE ¢ BBICOKOH CKOPOCTHIO. B pesysbrarte aTnx
peakinii B KOHEYHOM MTOTe 00pasyercs IMOO MPOLAYKT PEAKIH, JTHO0
IIOYTU TOTOBBIN IIPpOAYKT.

Ha tpetbeii craguy IPOUCXOAUT OT/EJIEHHUE TIPOLYKTA PEAKIIH OT
AKTHBHOTO I[eHTPa ¢ 06pa3oBaHmeM CBOOOIHOTO (hEPMEHTA, CIIOCOOHO-
r0 IIPUCOENHSTH K cebe HOBbIe MOJIEKYJIbI cyOcTpara. Ecsin Ha BTopoit
crajuu OB TIOJTyYeH TIOYTH TOTOBBIH TIPOLYKT, TO OH MPEABAPUTETHHO
TIPEBPAIIAETCS B TIPOLYKT, KOTOPBIN 3aTeM OTAEISIETCST OT (hEPMEHTA.

CxeMaTHyYHO cTaanu (pepMEHTATUBHOIO KaTaan3a MOKHO IIpecTa-
BUTD CJICAYIOIUM 00Pa3oM:

| cTagma Il ctagna Il cTapms
A Al
@ oy ey i — A
E + S &«ZTES - ES -~ E + P
depmeHT Cy6etpar DepmeHT- XMumieckun Mpoaykt
cybeTpaTHBIN npeoOpa30BaHHbI
KOMNNeKGc depmeHT-

cybCTpaTHbINn
Komnseke (S’ — npodykT
WAW NOYTH

FOTOBbIA NPOAYKT)

B kmetkax dhepMeHTHI, KAaTAIN3UPYIONIIE MHOTOCTAIUITHBIE XUM-
YeCcKue Ipo1ecchbl, 4aCTo O6’beI[I/IHHIOTC§I B KOMIIJIEKCbI, Ha3blBa€Mble
MYyavmudepmenmuoiMu cucmemamu. It KOMILIIEKCH CTPYKTYPHO
CBSI3aHbBI ¢ OPTAHOUIAMHE KJIETOK WJIU JK€ BCTPOEHBI B GUOMEMOPAHBI.
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O6beaunenne OTAeIbHBIX (PEPMEHTOB B €IUHbII KOMILIEKC [I03BOJIsI-
€T OIHOBPEMEHHO YCKOPSThH BCE MOCJe0BaTEbHbIE CTAJIUN TIPEBpa-
IEHUsT KaKoro-imbo cybcrpara.

B HekoTOpBIX ciyyasx B KaTajause Hapsiay ¢ OeaxoM-(hepMeHTOM
ele y4acTByeT HU3KOMOJIEKYJISIpHOE (HEOETKOBOE) COeInHEHNE, Ha-
3bIBaeMOe Kogpepmenmom. HonbMHCTBO KOHEPMEHTOB B CBOEM CO-
cTaBe cofiepKaT eumamunvt. CTpoeHUe 1 MeXaHU3M JieficTBUS Kodep-
MEHTOB OY/IyT PacCMOTPEHBI TPU ONMUCAHUN XUMUYECKUX PEAKITHii,
B KOTOPBIX OHU MPUHUMAIOT y4acTuUe.

8.3. CIIEHNMOUNYHOCTDb ®EPMEHTOB

Pazsnnyator aBa Buzpa crenududHocTH (HEPMEHTOB: cneuuuy-
HoCmb deticmeus vi cyocmpamnas cneyuduunocmo.

Cneyuguunocmo deticmeust — 310 criocoOHOCTh (hepMeHTa Ka-
TAJU3UPOBATh TOJBKO CTPOTO OMPENeEHHBIN TUI XUMUYECKON pe-
akiuu. Ecoim cyberpar MOKeT BCTYIAaTh B PasHble PEAKIUH, TO ISk
KasK/I0W peakIuy HysKeH cBoi depmenTt. Hampumep, mmmpoko pacmpo-
CTPaHEHHBIN B KJIETKaX TJIOK030-6-hocdart (ITpon3BoIHOE TIIOKO3BI)
MTO/IBEPTAETCST PA3JTMYHBIM TTPEBPAIIEHISIM:

Inioko3sa + pochopHasa kmcnorta
MMioko3o0-6-docdatr —> Mioko30-1-dpocdar

®pykT030-6-PpochaT

Otuerienne ot aToro cyberpata (HochOpHO KUCIOTHI MPOUC-
XOIUT 1oz AeticTBueM depmenTta gpocgpamaswt. I1pu atom docdarasza
KaTaJTu3UPyeT TOJTBKO PEAKITHIO OTIIerieHnus (pochopHO KUCTOTHI,
HUKaKue APYTHe MpeBpalleHus TJI0K030-6-gocdara 3TOT dhepMeHT
He yckopset. /[pyroe Bo3MOKHOe TIpeBpallieHne TIoKko30-6-(ocdara
OCYIIeCTBJISIETCS ¢ ydacTueM ¢epMeHTa Mymasvt. B atom ciyuae
TTI0K030-6-hocdat mepexoauT B Imioko30-1-docdar. Eme ogun dep-
MEHT — #30Mepasa BhI3bIBAET MPeBpallleHne TII0K030-6-(ocdara BO
(bpyxTo30-6-ocdar.

TakuM 06pazoM, KaskAblii (ePMEHT KaTaJu3upyeT TOJHKO OIHY
U3 BCEX BO3MOJKHBIX PeakIliil, B KOTOPbIE MOXKET CTYyIaTh cyOCTpar.
CrientuuaHOCTD AEHCTBUS OTIPE/IEJISIETCSI B OCHOBHOM 0COOEHHOCTSI-
MU CTPOEHUS KaTATUTUYECKOTO YIaCTKA aKTUBHOTO 1IeHTpa (pepMeHTa.

Cyb6cmpamnasn cneyuduunocmo — criocobHOCTH (hpepMeHTa Jeii-
CTBOBATb TOJILKO Ha OIpe/ie/IeHHbIe CyOCTPaThI.
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Pazinyaior aBe PasHOBUAHOCTH CYOCTPATHOM CHEIU(pDUIHOCTH:
adconomuy0 1 OMHOCUMETILHYIO.

Depmenr, obaagaomuii abcoMOTHON cybeTpaTHOl crieruduy-
HOCTbBIO, KaTAJIM3UPYET TPeBpalieHust TOJIbKO oaHoro cyberpara. Ha
JIPYTHe BEIeCTBa, Maske OueHb OJU3KKE M0 CTPOEHUIO K 9TOMY CyO-
crpary, ¢pepMmeHT He aeiictByer. [Ipumepom depmenTa ¢ aGCOTIOTHON
cyOCTpaTHOI Crienn(UIHOCTBIO SIBJISIETCS apeunasza — GepMeHT, oT-
HIETUISIONUI OT AMWUHOKHUCJIOTHl apeUHUHA MOYEBUHY. APrUHUH —
eIMHCTBEHHBIH CyOCTpaT apruHashl.

OtHocurenbHast (TpyIioBas) cybcTpaTHast CeuUIHOCTD — HTO
CIIOCOOHOCTD (hepMeHTa KaTaJIM3upOBaTh MPeBPAIeHUsT HECKOIbKIX
HOXOKUX O cTpoeHuio BemectB. OGbIYHO 9TH BelecTBa 00JIaJaoT
OTHUM U TeM K€ TUTIOM XUMUYECKOW CBI3W U OMUHAKOBOU CTPYKTY-
POIi OTHOI U3 XUMUYECKUX TPYIITUPOBOK, COEJIMHEHHBIX 3TON CBSI3BIO.
Hampumep, pepMeHT nencun pacuieniser MenTHIHbIE CBA3Y B OeTKaxX
JIF000TO CTPOEHUSL.

Cy6crparHas crieiuyHOCTh 00YCJIOBJIEHa, TJIaBHBIM 06pPasoM,
CTPYKTYPOI a[IcOPOIIMOHHOTO yYacTKa aKTHBHOTO IIeHTpa (hepMeHTa.

8.4. UIBOOEPMEHTDI

H3zogpepmenmot (1309H3UMBI) — Pa3IUIHBIE MOJIEKYIISAPHBIE POP-
MBI (pepMeHTa, KaTaau3upyolie OTHy U Ty 'Ke XUMHUYECKYI0 peax-
0. OOBIYHO MEXIY M30(EePMEHTaMI OJIHOTO M TOTO Ke (hepMeHTa
UMEIOTCS Pa3Juuusl B TIEPBUYHON CTPYKTYpe, T.e. Y M30(epPMEHTOB
MOZKeT OBITh Pa3JIMYHBIA HAOOP ¥ MOCIEA0BATEIbHOCTh aMUHOKHUCIOT
B MOJUTIENTUAHON Ienti. Ho aTu pasnuymsd, kKak MpaBuUIo, He 3aTpa-
TUBAIOT CTPYKTYPY KATaJIUTHYECKOTO Y4YacTKAa aKTUBHOTO I[EHTPA,
MO9TOMY M30(hePMEHTHI OJTHOTO M TOTO Ke (hepMeHTA YCKOPSIOT OIHY
U Ty K€ XUMUYECKYI0 peakiuio. Pazninuusg B aMIHOKUCJIOTHOM CO-
CTaBe MOJIEKYJT U30(hepMEHTOB BHE KaTAJMTUIECKOTO YIacTKa MPUBO-
JAT K UBMEHEHUsIM X (PU3UKO-XUMHUYECKUX CBOMCTB M CyOCTPaTHOM
Crennu(pUIHOCTH.

8.5. KUHETUKA ®EPMEHTATUBHOTI'O KATAJIM3A

CxopocTh (hepMEHTATUBHBIX PEAKITUIN CyIIECTBEHHO 3aBUCHUT OT
MHOTUX (hakTopoB. K HMM OTHOCSITCS KOHIIEHTPAIlUU YYaCTHUKOB
(dbepmerTaTHBHOTO Katasm3a (hepMeHTa u cyocTpaTa) U yCJIOBUS Cpe-
IIbI, B KOTOPOU TTPOTeKaeT (pepMeHTaTUBHAS peaknus (TeMIeparypa,
pH, npucyTcTBrE MHTMOUTOPOB U AKTUBATOPOB).
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3asucumocms ckopocmu pepmenmamueHoil peaxyuu
om KoHuenmpauyuu pepmenma

Jlist GosbiHCTBa (HEPMEHTOB 3aBUCUMOCTH CKOPOCTH PEAKIIHU OT
KOHIleHTpanuu GepmenTa (IIpu IOCTOSTHHOM KOHIIEHTPaInu cyOcTpa-
Ta) HOCUT IIPSIMOJIMHEHBIN XapakTep (puc. 2).

\'

[E]

Puc. 2. 3aBucuMOCTb CKOPOCTH (PePMEHTATUBHON peakiinu
OT KOHIIEHTpaIuu (hepMeHTa

Taxoit xapakTep 3aBUCUMOCTU CKOPOCTH OT KOHIIeHTparuu ¢ep-
MeHTa OOBSICHSIETCST TeM, YTO KOHIIEHTpaIust J1060ro (hepMeHTa Ha He-
CKOJIBKO TIOPSIIKOB HYZKe KOHIleHTpanuu cybcrpara. [Toatomy mpak-
TUYECKH MPH JIF0OOOM yBeJUYeHHH KoJmvyecTBa (hepMerTa cyberpara
Bceraa OyIeT JOCTaTOYHO JIJISt B3aMMOJIEHCTBUS ¢ (DePMEHTOM.

Hanuyme mnpsMoIMHENHONW 3aBUCHUMOCTH CKOPOCTU (epMeHTa-
TUBHON peakiiu OT KOHIEHTpaluu pepMeHTa JIEKUT B OCHOBE 00JIb-
IIMHCTBA METOO0B OIPe/IeIeHUs KOHIIEHTpaIu (pepMeHTOB B GUOJIO-
rudeckux oObekTax (TKaHH, KPOBb, MOUa, cioHa). Hemocpeacrsento
OTIPEIEJINTh KOHIIEHTpAIUIo (hepMeHTa TPAKTUYECKH HEBO3MOIKHO,
Tak Kak (hepMEHTHI TPUCYTCTBYIOT B OPTAHU3ME B OYEHDb MAJBIX KOJIH-
vyecTBax (KaTaJmM3aTopsl B IPOIIECCE KaTaIM3a MOABEPraloTcst 00paTH-
MBIM TIPEBPAIIEHUSIM U He PacXoAytoTcs!) U OTAeNUTh UX OT APYTUX
66JIKOB O4Y€Hb TPYAHO, ITIOCKOJIbKY BCE 66]IKI/I IIOCTPOEHDbI OAHOTHUITHO
U COCTOSIT M3 IBAJALIATH OJAMHAKOBBIX BUIOB aMHHOKHCJIOT. [ToaTomy
JUIS OLIEHKM COJep KaHusi Kakoro-anbo ¢depMeHta B HCCIELyeMOM
00beKTEe M3MEPSAIOT CKOPOCTh XUMHUUECKOW PeaKI[Uh, YCKOPSIeMOii
JaHHDbIM (l)epMeHTOM n HpOTeKaIOH.Ieﬁ IIp1 BBEAEHNN B PEAKIITMOHHYIO
cpey ornpezieJIieHHON TOPIUU 9Toro 06bekTa. YeM Gosiblie OKaKeTcst
BeJIMYMHA CKOPOCTHU JIAHHOM PEAKIIUY, TEM, CJIE[I0BATEBHO, BbIIIIE OT-
HOCUTEJIbHAS KOHIIEHTpanus pepMeHTa B UCCIeq0BanHol npobe. Ha-
TIpUMeP, IJIs OTIpe/ieJIeHus coieps;KaHus B cioHe hepMeHTa aMuIa-
3bI, PACHIEIJISIONIEN MUIEBOI KpaxMaJl, U3MEPSIOT CKOPOCTh paciaia
KpaxMaJia o/ IefiCTBUEM OIpeieJIeHHOI TTOPIIMH CJIIOHBI.
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3asucumocms ckopocmu pepmenmamueHoil peaxyuu
om Konuenmpauuu cyécmpama

ITpomopIoHaibHast 3aBUCUMOCTh CKOPOCTH PEAKIINN OT KOHIIEH-
Tpaiuu cybcrpara HabJIOAAETCsT JIMIIb MPU €r0 HU3KUX KOHIIEHT-
paumsax, 3aTeM IIOCTEINEHHO IIPUPOCT CKOPOCTU PEAKIMKM HAYMHAET
OTCTaBaTh OT POCTa KOHIIEHTpaIuu cyOcTpata, U B KOHIIE KOHIIOB yBe-
JIMYeHre KOHIEHTpaluu cyOcTpaTa lepecraer BbI3biBaTh BO3PACTAHNE
ckopoctu peakiuu. CKopocTh (pepMEHTATUBHBIX PeaKIIUi MPU BBI-
COKMX KOHIIEHTpanusx cybcrpara nmpuOIMKaeTcst K ONpeIeeHHOMY
mpeiesry, KOTOPBINT HA3bIBAETCI MaKCUMAJIBHOU CKOPOCThIO — V

(puc. 3).

max

[S]
Puc. 3. 3aBUCUMOCTH CKOPOCTH (PePMEHTATUBHON peaKInu
OT KOHI[eHTpaIu cybeTpara

DusnyecKrii CMbIC 3TOTO SABJEHUS 3aKII0YAETCS B CIIEAYIONIEM:
[IPU OYeHb HU3KUX KOHIIEHTPALUSX cyOCcTpaTa CKOPOCTh Peakiny 3a-
BUCHT OT CKOPOCTH MOCTYILJIEHUSI MOJIEKYJI cyOCcTpaTa Ha aKTUBHBIN
eHTp depmenTa. I1o Mepe pocta KOHIIEHTpalK cyOcTpaTa KoJuye-
CTBO CBOOOIHBIX AKTUBHBIX IIEHTPOB YMEHbINAETCS, TaK KaK (hepMEHT
HepexoauT B (pepMeHT-CyOCTpaTHbI KOMIUIEKC U JTUMUTUPYIOIEN
craziveil KaTaausa Ternepb OyeT He NprcoeAnHeHne cyocTpaTa K ak-
TUBHOMY IIeHTPY (hepMeHTa, a JajbHelIe npesparieHus GepMeHT-
cybeTpaTHOTO KoMIutekca. [Ipu o4eHb BBICOKMX KOHIIEHTPAIUIX Cy6-
crpara cBoOOAHOTO (hepmeHTa OoJibiiie He Oy/eT, OH BeCh HAXOANUTCS
B cocraBe (epMeHT-cyOCTpaTHOro KoMILIeKkca. B aToMm ciydae cKo-
pocTh (hepMEHTATUBHON PeakIMy CTaHeT MaKCUMaJbHOW U Oyaer
o0ycioB/IeHa KOHIleHTpalueil (hepMeHT-cyOCTPaTHOrO KOMILIEKCa,
T.€. KOHIIeHTpaIeil pepMeHTa.

3asucumocms ckopocmu pepmenmamusHoil peaxyuu
om memnepamypot

I'pacduk 3aBuCMMOCTH CcKOpOCTH (hepMEHTATUBHON PeaKIUU OT
TeMIlepaTypbl UMEET KOJIOKOJI006pa3Hblil Xxapakrep (puc. 4). Buauase
TIOBBIIIIEHYE TEMITEPATYPhI BBI3bIBAET BO3PACTAaHUE CKOPOCTH (pepMeH-
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TATUBHOW PeaKIlNy, 3aTeM CKOPOCTh PEAKITUHU JOCTUTAET MAKCHUMYMA,
U TPU JIAbHENIIEM YBEJIUUYEHUN TEeMIEPATyPhl CKOPOCTb PeaKIny
CHYKAeTCs BIIOTH JIO ee TIpeKpaiienns. TeMiepaTypa, Ipu KOTOPOii
OTMeYaeTCst HanbOoJIbIas CKOPOCTh PEAKIINH, Ha3bIBAETCST meMnepa-
mypHLIM ONMUMYMOM Pearkyuu — t°

/ t°opt

opt*
V A

0 10 20 30 40 50 60 70 80 90 100 1,°C
Puc. 4. 3aBucuMocTb CKOPOCTH (DEPMEHTATUBHON PEAKIIUU OT TEMIIEPATYPBI

Bospacranue (pepMeHTaTUBHOI aKTUBHOCTU TIPH ITOBBITIIEHUN TEM-
mepaTyphl OT HU3KUX BEJIMYWH JI0 TEMIIEPATyPHOTO OMTUMyMa (JieBast
BETBb KPUBOW HA PHC. 4) OOBSICHSIETCST YBETUIEHIEM CPETHETO IHEP-
TeTUYECKOTO YPOBHA M YNCJIa CTOTKHOBEHUHN PEarunpylonnxX MOJEKYJI
¢ poctoMm Temnepatypsl. Cornacuo npasuay Bant-T'odda mosbrmenne
TeMriepaTypbl Ha 10° BBI3BIBaeT yBeaWdeHNE CKOPOCTU XUMUUECKOU
peaknuu B 2—4 pa3a. ITO MPaBUJIO OTHOCUTCI KO BCEM XUMUYECKUM
peaxiusaM, B TOM Yucie K (pepMeHTaTUBHBIM.

CHW)XKeHMe aKTUBHOCTU (PEPMEHTOB IPU TOBBLINNIEHUN TeMIlepa-
TYPBI BBIIIIE TEMIEPATYPHOTO ONTHUMyMa (IIpaBasi BETBb KPWUBOW Ha
puc. 4) obbsICHsIETCS TEIJIOBOI AeHaTypalueil (hepMeHTHOro Oellka,
KoTopas 1pu Beicokux Temiieparypax (80—100°C) BbI3bIBaeT MOJIHYIO
MOTEPIO KATAIUTUYECKOI aKTUBHOCTU (DepMEHTA.

Jlist GosbImuHCTBA (DEPMEHTOB TEMIIEPATYPHBIN ONTUMYM PaBeH
37-40°C, T.e. COOTBETCTBYeT TeMIepaType Teja. B odeHb KOpOTKUX
OIBITAX TEMIEPATYPHBIN ONMTUMYM MOKET OBbITh GOJIee BBICOKUM, TaK
KaK 32 O4eHb Majioe BpeMd JieHaTypanus (epMeHTa MPON30UTH He
ycIeBaer.

Kax Buano n3 puc. 4, npu odenb Hu3knux (Hmxe 0°C) u BBICOKUX
(80—100°C) TemmepaTypax aKTHUBHOCTb (EepPMEHTOB paBHA HYJIO.
Opmnako pu HU3KUX TeMTepaTypax hepMeHTBl COXPAHSIOT CBOIO Ha-
TUBHOCTb, ¥ TIPU TIOBBITIIEHUN TEMIIEPATYPhl Y HIX BHOBH TTOSIBIISIETCS
KaTaJnTH4YecKass akTUBHOCTh. B HacTosIee BpeMs (hepMeHTHI BbIjle-
JIAIOT M3 PACTBOPOB IIyTeM JMOMUIBHON CYIIKH, T.€. CYIIKH B 3aMO-
POKEHHOM COCTOSTHUM TIPU OYeHb HU3KOM JaBjeHuu. llosyueHHble
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TaKUM 00pa3oM JMOGUIU3UPOBaHHBIE (hePMEHTHBIE TIPEnapaThl XO-
POIIIO COXPAHSIIOTCS B TeUEHUE JIJIUTEIbHOTO BPEMEHU Jaske [IPU KOM-
HaTHOU TemIeparype.

JleficTBYE JKe BBICOKMX TEMITEPATyp HPUBOIUT K HEOOPATHMOI T10-
Tepe (epMeHTaMU CIIOCOOHOCTH YCKOPSITh XMMUYECKUE PEaKIINH, TaK
KaK B 9TOM CJIydae MPOUCXOAUT UX HeoOpaTuMast gaeHatyparus. I1o-
3TOMY HA TPAKTUKE JJI MOAaBIeHUS HepMEeHTAaTUBHON aKTUBHOCTU
(Harpumep, (pepMeHTOB MUKPOOOB, BBI3BIBAOIIUX MOPUYY IHIIEBBIX
IPOAYKTOB) 0OBIYHO MCIIOIBb3YETCs TePMUYEcKast 06paboTKa.

3asucumocms ckopocmu pepmenmamusnoi peaxuuu om pH

CkopocTb (pepMEeHTAaTUBHBIX PEaKIUil 3HAYUTENHHO 3aBUCUT OT
KUCJIOTHOCTHU CpeJibl, B KOTOPO# oHM mpoTekaoT. s kaxaoro dep-
MeHTa UMeeTcs onpe/esneHHoe sHauerne pH, mpu kotopom HabJo/1a-
ercst HarboJIbIIast CKOPoCTh peakiinu — pH-onmumym. Ilpu otkio-
HEHWH B JIOOYIO CTOPOHY OT 3TOro 3HaueHust pH pesko ymeHbIaeTcst
(bepmenTaTUBHAST aKTUBHOCTH. BajkKHO TOYEPKHYTH, YTO BeJMYMHA
pH-ontuMyMa y pasHbiX (epMeHTOB KoJebseTcst B GOJIBIIOM J[ra-
na3oHe 3HaYeHni pH, B To BpeMs Kak TeMIepaTypHBIN ONITUMYM IS
6ospimmHCeTBa (hepMeHTOB cocTapiser 37—40°C. B kauecTse mpumepa
(cM. purc. 5) MOKHO TIpUBECTH 3HadeHusT pH-omTrMyMa cremayonmx
(hepmenHTOB:

nencun scenyoournozo coka — 1,0—2,0;
amunasa cuionvl — 6,8—7,0;
wenounasi pocgpamasa naasmot kposu — 9,0—10,0.

VA 1 2 3

»
»

2 4 6 8 10 12 pH

Puc. 5. 3aBucuMocTb CKOPOCTH pepMEeHTAaTUBHOH peakiinu ot pH
(1 — nemncus, 2 — amMmuiasa, 3 — mesnounas docdarasza )

Biusgane KUCIOTHOCTH Cpelbl HA CKOPOCTh (DEPMEHTATHUBHBIX
peakiuii 00yCIOBIEHO TEM, YTO MPU M3MEHEHMH KHUCJIOTHOCTH Me-
HseTCsT KOH(opMaIus Beeil OeJKOBON MOJIEKYJIb (hepMeHTa, B TOM
qrcsie M3MEHSIETCsT KOH(OPMAITHs aKTHBHOTO TIEHTPA U CIIOCOOHOCTD
ero ocymiecTBaATh Karanus. [Ipu pH-ontumyme dbepmenT mHaxonurcst
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B ONTHUMAJBHOU JJIS TPOSIBJEHUS KaTaJIUTUYECKUX CBOMCTB KOH-
dopmaruu. IIpu HeGONBIIOM OTKIOHEHMH BEJIMYUHBI KUCIOTHOCTH
or pH-omrtumyma HabroaeTcss He3HAUWTETbHOE M3MEHEHUE KOH-
dbopmanuu, Hocsiiee oOpaTuMblil Xapakrtep. [Ipu 3HAYNTETBHOM OT-
kja0HeHUU oT pH-ontTuMyMma (B CUJIBHO KUCJIOW U CUJIBHO MIEJTOUHOMN
cpejie) TPOUCXOANUT HeoOpaTHMast JeHarypanus pepMeHTHOTO GeliKa,
MPUBOAIIAS K TIOJHON yTpaTe KaTATUTUYEeCKOU aKTUBHOCTH.

[Tpu pabote ¢ pepmenTaMu B TaOOPATOPHBIX YCJIOBUSX B PEAKIIM-
OHHYIO cpelty BBOAAT OydepHbie pacTBOPbI, pH KOTOPBIX COOTBETCTBY-
eT pH-onTuMyMy nsyyaembIx pepMeHTOB.

8.6. UHTUBUTOPbLI ®EPMEHTOB

CkopocTh (hepMEHTATUBHOI peaKIuu CYIIECTBEHHO 3aBUCUT OT
IIPUCYTCTBUST UHZUOUMOPOB VI AKMUBAMOP 8.

Hueuoumopwt (1) — st0 xumudeckue coequHeHust (0OBIYHO HU3-
KOMOJIEKYJISIPHBIE), KOTOPbIE, HAXOASICh B HU3KUX KOHIIEHTPAIUSX,
u30MpaTeIbHO TOPMO3AT OIpeieieHHble (hePMEHTATUBHbBIE PEAKIIHH.
[Tpu aTOM MHTHOUTOP BCeTIa MPUCOEANHSIETCS K (hepMeHTy ¢ 06paso-
BaHeM (hepMeHT-UHIHOUTOPHOTO KoMItekca. DepmeHT, CBSI3aHHBII
¢ UHTUOUTOPOM, TEPSIET CBOIO KaTAJIUTHYECKYIO aKTUBHOCTb.

Ecuu cBsizu Mesky hepMeHTOM M MHTHOUTOPOM MIPOYHbIE, TO Jeii-
CTBME MHTHOUTOPAa HOCUT HEOOPATUMBIN XapakKTep, U TOPMOKEHUE
HapacTtaeT BO BPEMEHHU BILIOTH JIO [TOJHOTO IpeKpaiieHus pepMeHTa-
TUBHOM peakInu:

E+1 — El

Takue MHIHOUTOPHI Ha3bIBAIOTCA HeoOpamumvimu. lIpuMepom
HeoOpaTUMbBIX MHIMOUTOPOB ABJIA0TCA (hochOpOpraHndyecKre Coe-
nuHenust (tabyH, 3apuH, auxjaodoc, kapbodoc u ap.), u36upaTeSbHO
1 HeoOpaTUMO yrHeTaole BaKHeAIni (hepMEHT OpraHuama XoJm-
HOCTEpa3y, y9aCTBYIOILYIO B IIepeiadye HEPBHBIX NMITYJIbCOB.

Ecau uaruburop npucoeaunsieTcss K (GpepMEHTy 3a CUET HEelpou-
HBIX CBA3EH, TO TopMoKeHue (epMeHTa SABIAETCS 0OpPaTUMBbIM U He
3aBUCUT OT BpeMeHI/I:

E+1 < E

W HrubGuTOpsl TAKOTO TUITA HA3BIBAIOTCS 00PAMUMBIMU.
B cBoio ouepeib, 0OpaTMbie HHIMOUTOPDI JETSATCS HA JIBE PA3HO-
BU/IHOCTH: KOHKYpeHmHble I HeKOHKYPeHmHble.
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Konxypenmnovte unzubumopvt TpUCOCAUHSIOTCS K aKTHBHOMY
1eHTPy dbepMeHTa, T.e. K TOMY Ke YIacTKy MOBEPXHOCTHU (pepMeHTa,
uro u cyberpar. Iloatomy Meskay MHIMOUTOPOM ¥ CyOCTPaTOM UAET
KOHKYPEHIIUS 32 TIPUCOoeINHEHNE K aKTUBHOMY IEHTPY. 3aHUMas aK-
TUBHBIN LEHTP, MHIMOUTOP T€M CaMbIM IPEISTCTBYeT 00pa3soBaHUIO
(dbepMeHT-cybCTPaTHOrO KOMILIEKCa — TIepBOi cTajauu hepMeHTaTHB-
HOro KaTaansa. KOHKypeHTHble WHTUOUTOPbI OOBIYHO 110 CTPOEHUIO
MIOXO0KU HA CYyOCTpAT.

Hexonxypenmnvie uneudbumopvt npucoeIMHAIOTC K (GepMeHTy
BHE aKTWBHOTO IIEHTPA. ITOT YYaCTOK MMOBEPXHOCTU (PepPMEHTA HA3bI-
BaeTcs annocmepuveckui yenmp (T.e. HAXOISAIIUNCS B IPYTOM MeCTe
IO CPABHEHWIO C aKTUBHBIM TIEHTPOM ).

[TpucoeanHeHe HEKOHKYPEHTHOTO MHTUOUTOPA K aJIocTeprde-
CKOMY IIE€HTPY BbI3bIBa€T HEOGJArONPUSTHOE M3MEHEHHe MPOCTPaH-
CTBEHHOI CTPYKTYpPbl (KOH(MOPMAINK) BCeil MOJIEKYJbl (hepMEHTa,
B TOM YuCJe W aKTUBHOTO IleHTpa. B pe3yibrare KartajnTuieckue
CBOMCTBA (pepMEHTA CHIKAIOTCS.

HekoHKypeHTHbIE HHTHOUTOPHI YIACTBYIOT B PETYJISAIINI CKOPOCTH
(bepMeHTATUBHBIX PeaKINii, MPOTEKAOIINX B opranu3mMe. B posnu He-
KOHKYPEHTHBIX HHTUOUTOPOB MOTYT OBITH TOPMOHBI, KOHEUHBIE ¥ TIPO-
MEKYTOUHBIE TIPOAYKTHI (PEPMEHTATUBHBIX PEAKITUHN, MOHBI METAJLIIOB,
JIEKapCTBEHHBIE BEIIECTBA.

8.7. AKTUBATOPbI ®EPMEHTOB

Axmueamopuvl — BelecTBa, N30UPATEIHHO MOBBIIIAIINE CKO-
pPOCTh OTIpefieIeHHBIX (PepMEHTATUBHBIX Peakinii. AKTUBATOPHI, T10-
MOOHO HEKOHKYPEHTHBIM MHTHOUTOPAM, IPUCOEIUHSIIOTCS 0OPaTHMO
K aJutoctepuyeckomy 1entpy gepmenta. Ho B aToM ciyvae uamene-
Huie KoHdopmarmu hepmenTa Oyaer 6JaronpusiTHBIM it (PYHKIHO-
HUPOBAHUS aKTUBHOTO IEHTPA, YTO ITPUBOAUT B UTOTE K ITOBBINIEHUIO
cKopocTu (epMeHTATUBHOM peakiuu. B opranusme akTuBaTOpamu
SIBJISIFOTCSI HEKOTOPBIE TOPMOHBI, ITPOMEKYTOUHBIE TPOLYKTHI METab0-
JIMYECKUX TIPOTIECCOB, MOHBI METAJIIOB, & TAKXKe JIEKAPCTBEHHBIE TIpe-
mapaThl.

8.8. PEIVJIAIINYI CKOPOCTU ®EPMEHTATUBHBIX
PEAKIINI

Oco6eHHOCTBIO (hePMEHTATUBHBIX PEAKIUIl SIBJISETCS HATN4ne
MEXaHU3MOB PETYJSIIMU UX CKOpocTu. biaropapsi peryiasiTopHbIM
MeXaHu3MaM (pepMeHTATUBHbIE PEAKITNH MTPOTEKAIOT CO CKOPOCTSIMU,
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COOTBETCTBYIONMMHU MTOTPEOHOCTSIM opranuama. Harmpumep, npu BbI-
MOJTHEHUH MBIIIEYHON PabOThI PE3KO MOBBINIAETCS] CKOPOCTH PEAKITUI
OKUCJIEHUSI, COIPOBOK/IATONIIXCST BbIJIeIEHUEM SHEPTUH, U OJIHOBpE-
MEHHO CHMIKAETCSI CKOPOCTh PEaKIUil CUHTE3a, MOTPeOJISIONINX DHEpP-
ruio. Bo Bpemst oT/ibixa rmocJie paboThl HAOJIIOAAeTCsT BO3PACTaHNE CKO-
POCTH peaKInii CHHTe3a XUMUYECKUX COEUHEHHU, UCITOIb30BaHHbIX
IIPU BBIMIOJIHEHUY (DUBUYECKUX HATPY30K.

K ocHOBHBIM MeXaHM3MaM PETYJISAIUN CKOPOCTH (PePMEHTATUBHBIX
PEaKITil MOJKHO OTHECTH CJIEYIONIHE:

e UH3menenue ckopocrtu cuHte3a pepmeHTOB. DEpMEHTHI, SBJISI-
sICb OeJIKaMM, TIOCTETIEHHO PA3PYIIAIOTCST, ¥ TOITOMY B KJIETKaX MOCTO-
SHHO CHHTE3UPYIOTCS HOBbIE (pepMeHTHbIe Oesku. IIpu moBbimeHnn
CKOPOCTH 06pa30BaHusi HOBBIX ()ePMEHTOB MX COEPKAHNE B KJIETKAX
Bo3pacTtaet. IIpu aTom ckopocTh (hepPMEHTATUBHBIX PEAKIIUI YBEJU-
YMBAETCS, TAK KAK 3aBUCUMOCTH CKOPOCTHU PEAKITUHU OT KOHIIEHTPAIIUU
(bepmerTa HOCUT TIpAMONMHENHBIN XapakTep. [Ipu ymMeHbIIeHUN BBI-
paboTKu (hepMEHTOB MX KOHIIEHTPAIMS B KJIETKAX MOCTENEHHO CHH-
JKAETCsT, YTO COMPOBOKIAETCS TIaJIeHUeM CKOPOCTU KaTalTu3UPyeMbIX
UMW PEaKIThii.

V3mMeHeHnEe CKOPOCTH CHHTE3a (HDEPMEHTOB OOBIYHO TTPOUCXOAUT
MOJT BIUSHUEM TOPMOHOB, KOTOPbBIE YCKOPSIIOT WJIM 3aMEJISTIOT Tiep-
BBI 9Tall cCMHTEe3a (DEPMEHTHBIX OEJIKOB — CYMThIBAHUE T€HETUYECKOM
nHpopMaIuu — TpaHcKpuniuio. [loaToMy aHHBIN MEXaHU3M PETYJIs-
I[UU 9aCTO HA3BIBAETCS PETYJISAIINEN HA TEHETUYECKOM YPOBHE.

e Momudukanus ¢pepmenron. [log moaudukaimeii moHuMaeTcs
HE3HAYUTEIbHOE N3MEHEHNe XUMUYECKOTO COCTaBa MOJIEKYJIbI dep-
MEHTA, IPUBOJISIIEE K UBMEHEHUIO KATAIUTUYECKON aKTUBHOCTH.

Moaudurkanust MoKeT ObITh 06PaTUMOIT U HEOOPATUMOIA.

B 1niepBoM ciiydyae nusmeHneHue CTpoeHusi (hepMeHTa HOCUT 00paTH-
MBI XapakTep 1 (ePMEHT MOKET MHOTOKPATHO MEHSITh CBOIO aKTHB-
HOCTh. HammpumMep, HeKoTOpBIe hepMEHTHI COZIEPKAT B CBOEH MOJIEKYJTe
octatok gpochopHoil kucaoTsl. [Ipu oTiiernsiennu ¢pochaTHOro ocTaT-
Ka Y OJIHUX (PepPMEHTOB KATATUTHYECKAST aKTUBHOCTh CHUKAETCS; TPH
BKJIIOUEHUU €T0 CHOBA B COCTaB (PePMEHTOB aKTUBHOCTH UX BO3pac-
Taer. Y Apyrux xxe ¢pepmMeHToB (pocopuampoBanHas dopma (comep-
xarast ocdar), HaobopoT, MasoakTuBHa. OTinerienne GochopHOi
KHUCJIOTBI OT TaKUX (DEPMEHTOB BEJIET K TIOBBIIIEHUIO UX AKTUBHOCTH.

[TpumepoMm HeoOpaTUMON MOAMGDUKAIIUU CITYKUT aKTUBAIUST TTH-
IeBapuTeIbHbIX (DEPMEHTOB, IeHCTBYIONIMX Ha MuIeBbie Oeku. Tak,
B COCTaBe JKEJIYJOUHOTO COKA COMEPIKUTCST OETIOK TIETICHHOTEH, He 00-
JIAIAIONTUHI KaTATUTHYECKON aKTUBHOCTBIO. B mosiocTu sxesryzika moj
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JeiCTBUEM COJIIHON KMCJIOTBI OT 3TOTO OesiKa OTIIeNISIeTcS HeOOb-
oW MOJIUIIENTH 1 00pasyercss 04eHb aKTUBHBINA (hepMeHT, paciie-
IUISTIONIHI B ITUIIEBBIX OeJIKax MenTu/Hble cBsidu, — nerncut. (beakn,
SIBJISTIONIMECS TIPEJIIIIeCTBEHHUKAaMK (DEPMEHTOB, HA3bIBAIOTCS MPO-
depmenmamu.)

e Namenenue xoundopmanuu dpepmentoB. Vamenenne Koundop-
MaI[¥H, T.e. IPOCTPAHCTBEHHOTO CTPOeHHs (hepMeHTHOTrO Heska mpo-
HCXO/IHT TOJT IEWCTBUEM HEKOHKYPEHTHBIX HHIMOUTOPOB 1 aKTUBATO-
POB, KOTOPbIMU MOT'YT 6bITb TOPMOHBI, TPOMEKYTOYHbIE 1 KOHEYHbIE
IPOJAYKThI (DEPMEHTATUBHBIX PEAKI[HIT, MOHBI METAJIIOB, JIEKAPCTBA
(cM. BeIe). VIsmenenne koHpopManu hepMeHTOB BO3MOKHO U TIPU
M3MEHEHUN YCJIOBUII Cpe/bl, HAlPUMeD, TIPU HOBBIIIEHUH WA CHUKE-
HUM KUCJIOTHOCTH.

8.9. KNIACCUOUKALIMA N MTHAEKCALIIA OEPMEHTOB

CoBpemennas kiaccudukanus ¢hepMeHTOB OCHOBBIBAETCS Ha Xa-
paKkTepe XUMHUYECKOH peakiuu, KaTanusupyemoin dbepmentoM. Bce
(hepMeHTBI Z1esIITCs Ha IIeCTh KJIacCOB B 3aBUCUMOCTH OT THIIA KaTa-
JIU3UPYEMON PEAKITUN:

I xmacc — oxcumopeaykradsl — (epMeHTHI, KaTalu3upylonue
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

CxemaTmuno neiictBue pepmenToB I Ky1acca MOJKHO 3anmcaTh:

A+B —>C+D

1 knace — Tpancepasbl — hepMeHThI, KaTAIU3UPYIOIIUE IEPEHOC
XUMHUYECKUX TPYIITUPOBOK C MOJIEKYJIBI OTHOTO BEIIECTBA HA MOJIEKY-
JIy APYTOTO:

AB+C —>A+BC

[T xmacc — ruapoaassl — (epMeHTHI, PACHIETIAIONINE XUMUYe-
CKUe CBSI3U IIyTEM IIPUCOEINHEHNUST BOJIbI, T.€. IIyTe€M T'UIPOJIH3a:

AB + H,0 —> A-H + B-OH

IV xnacc — nmassl — (l)epMeHTbI, KaTaJIM3UPYIOMIUE paCHIeIlJIEH1E
XUMUYECKUX CBA3EH 6e3 IIpucoeaHEeHN A BOJbIL:

AB — A+B

V knacc — u3omepasdbl — (epMeHTHI, KaTaJTU3UPYIONINe W30-
MepHbI€ TIIpeBpaIleHusd, T.€. IePEHOC OTAENbHBIX XUMHUUYECKUX TPYIIIT
B IIpejieiax OTHON MOJIEKYJTBI:

A—>B
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VI knacc — cunreradpl — HepMeHTHI, KaTaTU3UPYIONIE PEaKINu
CUHTE3a, TPOTEeKAIoNe 32 cueT aHepruu ruaposmnsa ATO:

A+ B ><AB

ATD + H,0 ALD + H,PO,

Kaxxaplit kyacce, B CBOIO OUepeib, IeIUTCS HA MOAKIACCH, BHYTPU
MO/IKJTACCOB BBI/IEJIEHBI TIOATIOAKIACCH. KasKIbIii TOATIOAKIIACC Cofiep-
JKUT CIACOK WHIWBHUIYATbHBIX (DEPMEHTOB B CTPOTO OIpe/ieIeHHON
MOCJIEZI0BATETHHOCTH, KOTOPAsi HE U3MEHSIETCS, A JIUIIb TPOJIJIEBAETCS
10 MePe OTKPBITHS HOBBIX (DEPMEHTOB.

B ocnHoBe moppasnenenns GpepMeHTOB Ha MOAKJIACCH W HA TOJ-
MOJIKJIACCHI JIEKUT TUTT XUMUYECKOU CBSI3U UJIK XUMUYECKOE CTPOEHUE
IPYIIUPOBKK cyOCcTpaTa, Ha KOTOPYIO AEHCTBYET (hePMEHT.

C xmaccudukanmeii (GepMeHTOB TECHO CBSI3aHA WX WHIEKCAITHS
(aymeparus ). Uapexc (mudp) kaxxaoro hepMeHTa COCTOUT U3 YETHI-
pex umcel, pa3/eJIeHHbIX TOYKAMU, U COCTABJISETCS TIO CIEAYIONIEMY
TIPUHITMITY: TlepBas nudpa MHAEKCA YKa3bIBaeT, K KAKOMY W3 IIeCTH
KJIaCCOB TIPUHA/JIESKUT TaHHbIN (hepMeHT. BTOpoe u TpeThe uncia uf-
JieKca 0003HAYAI0T COOTBETCTBEHHO TIOPSIIKOBBIE HOMEPA MOJIKIIACCOB
1 TIOJITIOJIKJIACCOB. YeTBepToe YnCio MHAEKCA — TMOPSAKOBBIN HOMEP
WHIUBUIYAJILHOTO (DepMEHTa BHYTPY CBOETO TIOJITIO/IKJIACCA.

Hanpumep, depmeHT cifoHbI — aMuia3a, pacHleTISIONIMI Kpax-
MaJt, umeeT namIeke 3.2.1.1, 9TO CBUAETENBCTBYET O IPUHAIEKHOCTH
aToro (hepMeHTa K KJIACCY TUJIPOJIa3.

8.10. HOMEHKJ/IATYPA ®EPMEHTOB

HazBanue depmenTa, Kak MpaBUIO, COCTOUT W3 JBYX dYacTell.
[TepBast yacTh sBJIsIeTCs Ha3BaHUeM cyOcTpara, TpeBpalieHus KoTo-
poTo KaTalIu3nupyeTcs TaHHBIM hepMeHTOM. BTropasd yacTh Ha3BaHuU4,
UMeEIONasi OKOHYAHWME <-a33a», YKa3bIBAaeT INPUpoAy peakinuu. Ha-
npuMep, GEPMEHT, OTIIETJISAIONINHN OT JaKkTaTa (MOJOYHAS KUCJIOTA)
aTOMBI BOJIOPO/Ia, HA3BIBAETCA JIAKTATAETHIPOTeHas3a; hepMeHT, KaTa-
JUBUPYIOMWN M30MEPU3aNNI0 TII0K030-6-hochara B GHpyKTO30-6-
docdar, nmeer HaszBaHUe TiOKo30docdaT-u3oMepasa; a (pepmeHT,
YYaCTBYIOIMIUH B CUHTE3€ TJNKOTEHA, — TIMKOTeHCHTETa3a.
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TecTbl 77151 CAMOKOHTPOJISA:

1. MdepMeHTDHI B OPraHu3Me BBIMOJIHAIOT (PYHKIHIO:
a) KaTATUTHIECKYTO B) TPAHCIIOPTHYIO
6) CTPYKTYPHYIO ') 9HEPreTUIECKYIO

2. Ilo crpoennio ¢hepMeHTHI SIBISIIOTCS:
a) GeskaMu 6) yrieBogaMu
6) HYKJIEOTHIaMI T) TUNUIAMU

3. AkTuBHbIi HeHTP HEePMEHTOB — MPOCTHIX OEIKOB COCTOMT U3:
a) aMIHOKHUCJIOT B) HYKJICOTH/IOB
6) aMUHOKHCJIOT ¥ JIMTIOU/IOB T') OJTUTOCaXapHUI0B

4. Ilepmoii ctagueit hepMEHTATHBHOTO KaTaju3a SBJISAETCS:

a) Bo3Bparienue GepMeHTa B ICXOITHOE COCTOSHIE

6) obGpasoBanue (epMeHT-CyOCTPATHOTO KOMILIEKC A

B) OCBOOOJK/IEHHUE TIPOLYKTA PEAKIIN

r) XUMu4eckoe TpeoGpasoBaHue (hepMEHT-CyOCTPaTHOrO KOMII-
JIeKca

S5. (DepMeHTI)I MMPOsABJAKOT ONITUMAJIbHYIO aKTUBHOCTD IIPU TEMIIE-

parype:
a) 0-10°C  6) 35-40°C B) 55-75°C r) 90—100°C
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I'maBa 9
OBMEH BEJIKOB

9.1. IEPEBAPMBAHUE N BCACBIBAHUE BEJIKOB

B cyTku ¢ uteit moctymaer okosio 100 r 6eskoB.

[TepeBapuBanue OEJIKOB OCYIIECTBISIETCS NPOMEOIUMUHECKUMU
depmenmamu xeryIOTHOTO, TOJKETYIOTHOTO U KUIIEYHOTO COKOB.

Pacienienre nuineBbix OeJKOB HAYMHAETCS B MOJOCTH JKeTyIKa
0/l BO3JEHCTBHEM JKeJIYIOUYHOro COKa. BhipabaThiBaercs sKerymaou-
HBII COK JKeJie3aMU CTEHKH JKeJIy/Ka, IIPUYEM ero KOMIIOHEHThI 06-
pasyioTcsl pa3HbIMU KJIETKaMU. Tak, TJaBHBIE KJIETKA CHHTE3UPYIOT
nencunozen — 0eJIOK, SBJISIONINICS TIPEINIECTBEHHUKOM (DepMeHTa
nencuna (1.e. IpoepMeHTOM); OOKJIA[OYHbIE KIETKU OCYIIECTBIISI-
10T BBIPAOOTKY CONAHOU KUCOMbL, & TOOABOYHDIE KJIETKH BBIIESIOT
B MTOJIOCTDH JKEJTy/IKa OETOK MYUuH, KOTOPBIN B (hopMe BSIBKOU CJIM3U
MOKPBIBAET CTEHKY JKEJTYIKA U 3alIUINAET €€ OT COJSHON KUCJOTHI
U TIeTICUHA.

[Tonanast B mosiocThb sKeMyIKA, IETICUHOTEH MO/ BJIMSTHUEM COJISTHOM
KHCJIOTHI TIpEeBpaIlaeTcss B aKTUBHBIN MPOTEOTUTHYECKUI (hepMeHT
nencun. IIpu 5TOM OT HEIICUHOTEHA OTLIEILISETCS. HeOOIbLION OJIu-
MENTH/I, SKPAHUPYOMUil (3aKpPBIBAIOIIIIT) aKTUBHBIN 1ieHTp. OOpa-
30BaBIIUICS METCUH MOX0OHO COJISTHONW KUCJIOTE BHI3BIBAET OBICTPOE
MpeBpaInieHne OCTAThHBIX MOPITNI TETICHHOTEHA B aKTUBHYIO (hOpMY.
Taxoii MexaHU3M aKTUBAIIUW TTETICMHA HA3bIBAETCS ayTOKATATU30M.
OG6pasoBaHye akTUBHOTO IMENCUHA B TIOJIOCTH JKeJIyAKa, T.€. BO BHEII-
Hell cpefle, IpeAyTpeXIaeT HeKeIaTeTbHOe BO3IENCTBIE 3TOTO (hep-
MeHTa Ha OEJIKU KJIETOK JKeTy/Ka, T/e TIPOUCXOAUT ero oOpa3oBaHue.
My1tuH, TOKPBIBAIOITUI 3aITUTHBIM CJIOEM TIOBEPXHOCTH ITUIIEBAPH-
TEJILHOTO TPAKTa, K JIEHCTBUIO MTETICUHA YCTONYUB.

[Tox BO3HEHCTBHEM 00OpPA30BABIIErOCs MENCHHA B MUIIEBBIX OeJI-
Kax PacCIIEeIISTIOTCs TIENTH/IHbIE CBSI3H, HaXO/SIIMeCs] B TJyOUHE WX
MoJIeKyJI. B pesysibraTe Takoro gedcTBUsI mercuHa OeIKOBbIe MOJe-
KYJIBI IPEBPAINAIOTCS B CMECH MOJIUIIENITU/IOB PA3JIMYHOM JIJIUHBI, KO-
TOPYIO MHOT/Ia Ha3bIBAOT MenToHoM. TerioBast 06paboTKa THIIH, BbI-
3bIBAfOIast IEHATYPAIIUIO OEJKOB, 00JIeryaeT mepeBapuBaHue OEJKOB
MUY, TaK KaK JeHaTypalusd BbI3bIBAeT U3MEHEHNE TPOCTPAHCTBEH-
HOH (hOpMBI OEJKOBON MOJIEKYJIbI, © BHYTPEHHME TENTUIHBIE CBSI3U
CTAHOBATCS TOCTYITHBIMU JJIS TIETICTHA U IPYTUX MPOTEOTUTUIECKIX
(epmenToB.
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CoJisiHast KUCJIOTa, BXOJISIIASI B COCTAB XKEJIYJI0YHOTO COKA, KPOME
AKTUBAIUU TIETICHHA, ellle CO3/IaeT B MOJIOCTH JKEJIY/IKA ONITUMAJIBbHYIO
s fetictBus merncuHa cuiabHOKucayio cpeny (pH 1-2). Congmas
KHCJIOTa TaKyKe BBI3bIBAET JIEHATYPAIMIO THIIEBBIX OEJIKOB, YTO CIO-
cOOCTBYET JIydIlieMy WX paciierieHnto mercuioM. Kpome toro, coJisi-
Hasl KHCJIOTa, SABJISSICh CUJIbHOM KUCIOTOM, 0O/1agaeT GaKTepUIUAHbIM
neicTBre U 06€3BPEKUBAET MUKPOOBI, TIOCTYMAONIIE C THIIEeH B jKe-
JIYTOK.

JlanbHeiiliee nepesapuBatie GEJIKOB IPOTEKAeT B TOHKON KHUIIKe,
KyJZla U3 JKeJyJKa TOCTYIaeT CMECh MOJIMIENTU/IOB Pa3IndyHOl JIIu-
Hbl. B cocraBe IMOXKENy/IOYHOTO COKA, MOCTYIAIONIETO B TOHKYIO
KUIIKY, cofiep:Karcd MPohepMEHTBl — MPUNCUHOZEH, XUMOMPUNCU -
HOze VI MPO3’NACMA3a, KOTOPble CUHTE3UPYIOTCS B MOKETYI0THON
JKeJese.

[Ipespaienne npodepMeHTOB B aKTUBHYIO (HOPMY IMPOUCXOIAUT
B TOHKON kuiike. Bravasne moj neiictBueM (hepMeHTa IHmMepoKuna-
3bl, BCTPOEHHOTO B MeMOpaHy KJIETOK TOHKOW KHUINKW, TPUIICHHOTEH
CTAHOBUTCS mpuncunom. Jlaniee oOpPa3oBABUIMNCS TPUIICUH AKTH-
BUPYET TEPEX0Jl OCTAJbHBIX MPOPEPMEHTOB — XUMOTPUIICUHOTEHA
U TIPO3JIACTA3bl — COOTBETCTBEHHO B XUMOMPUNCUH U INACMA3Y,
[PUYEM TPUIICHUH IIyTEM ayTOKAaTaIn3a TaKKe CTUMYJHUPYET IIpeBpa-
eHue OOJIbIIEN YacTH TPUIICHHOT€HA B TPUIICHH.

O6pasoBaBIiiecs: TPUIICHH W XUMOTPHUIICHH PACIIETISTIOT TOJIH-
MENTHU/IBI, TOCTYTUBIINE B TOHKYIO KUIIKY U3 JKeJIY/IKa, 10 OJIUTOIIEl-
TUJIOB, COCTOSIIIINX U3 HECKOJIBKUX aMUHOKHUCJIOT, IIPEUMYIIECTBEHHO
NIV~ U TPUTIETITUIOB.

Anacmasa nipepHazHaveHa IS PACHIENJIEHNsT MTPOYHBIX OETKOB
COEIMHUTEIBHON TKaHW — KoJiiareHa u asiactuna. [log ee neiictBuem
9TH GEJIKK TOKE MTPEBPAIIAIOTCS B OJIUTOTIEITH/IBI.

3aBepiiaeTcs nepeBapuBaHie GEJKOB B TOHKOH KUIIKe TI0J JAeii-
cTBUeM (hepMEHTOB KHUIMEYHOTO COKa. IJTH (hepPMEHTH BCTPOEHBI
B CTEHKY MUKPOBOPCUHOK U HE BBIJIEJISIOTCS B TI0J0CTh KUINKU. [o3-
TOMY pacllernieHne paree 00pa3soBaBIINXC OJIUTOIENTHIOB IPOUCXO-
JIUT HA TIOBEPXHOCTU MUKPOBOPCUHOK U Ha3bIBAETCSI MPUCMEHOUHBIM,
W MeMOPanHviM, nuujeeapenuem. AMUHOKHCIOTBHI, BO3HUKAO-
IIe Ha TOBEPXHOCTU MUKPOBOPCHUHOK, CPa3y K€ BCACHIBAIOTCS U I10
crcTeMe BOPOTHOH BEHbBI TOCTYINAIOT B MeYeHb U jajee B OOJIBIION
KpyT KpoBooOpatienust. HesHauntenbHast 4acTh aMUHOKHCJIOT BCACHI-
BaeTcsl B inMGaTHIecKyio cuctemy. BecacbiBaHre aMUHOKHCJIOT, CO-
IIPOBOJKIAIOIIEECST IEPEHOCOM UX Yepe3 MeMOpaHbl, TpedyeT sHeprun
ATO.
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9.2. KATABOJIM3M BEJIKOB

DBenku, BXO/sIIIME B COCTAB KJIETOK OPTraHM3Ma, TakyKe TO/IBepTa-
I0TCS TOCTOSTHHOMY PACIIaJly TOJ| BIUSTHUEM BHYTPUKJIETOYHBIX MPO-
TEOJMUTHUECKUX (DEPMEHTOB, HA3bIBAEMBIX GHYMPUKIEMOUHBIMU
npomeunazamu, Wiv kamencunamu. It HepMeHTHI TOKATU30BAHBI
B CHENUAJIBbHBIX BHYTPUKJIETOYHBIX OPraHOW/[AX — Au3ocomax. Mem-
OpaHbl, OKPY’KAIOIINe JH30COMbI, HEMTPOHUIAEMBI JIJIST KATETICHHOB,
HO 3aTO MPOITYCKAOT BO BHYTPb JIN30COM OEJIKH, TIOJIeKAIIIE TIPO-
teonudy. [lo cBoeMy JeliCTBUIO KATENICUHBI TIOXOXKU HA (hepPMEHTBHI
JKEJTyIOYHOTO ¥ TTO/KETyJOTHOTO COKOB: KATETICHHBI BBI3bIBAIOT TIPe-
BpaliieHre OeJKOB B OJIUTOIENTH/IbI, KOTOPBIE JIETKO BBIXOSAT U3 JIU-
30COM B IIUTOIJIA3MY KJIETOK U MIPEBPAIIAIOTCS TAM B AMUHOKHUCJIOTBI.
Taxoii pacmam mpoTeKaeT ¢ yIacTHEM ITUTOTIa3MATHIeCKUX (hepMeH-
TOB, AaHAJIOTUYHBIX (hePMEHTAM KUTIIETHOTO COKA.

B niocsieiHue Tozibl B IIMTOIIA3ME KJIETOK OPraHu3Ma 0OHAPYKEHbI
ocobbie GeKOBbIE MYJIbTU(EPMEHTHbBIE KOMILJIEKCHI, Ha3BaHHbIE NPO-
meacomamu. IIporeacoMbl IIpeiHA3HAYEHBI JIJIsI U30UPATETHHOTO Pac-
HenyieHust GeJIKOB, KOTOPBIX He JIOJIZKHO OBITH B KJeTKax. TakoMy Tpe-
BpAIIEHUIO TIOIBEPTAIOTCS TyKEPOIHbIE U eDEKTIHbIE OEJTKH, a TAKIKe
peryJisiTopHbie OeJIKH, TPUCYTCTBIE KOTOPBIX OTPAHIMYEHO BO BPEMEHHU
(Hanpumep, 6eJIKU — TOPMOHDI, GEJIKK — PETYJIATOPbI TPAHCKPHITIHN).

Jlist mpeyTpeskKaeHIsl Ype3MePHOTO paciiajia COOCTBEHHBIX OeJ-
KOB B OpraHu3Me UMeTCst 0coOble OeJIKM — 9HAOTEHHbIe HWHTHONUTO-
PbI TIPOTENHA3, CHIZKAIOIIIE CKOPOCTD MpoTeoi3a. Oco6eHHO MHOTO
TaKMX HHIHOUTOPOB TIPOTEOJI3a B H0TaTol GeTKaMu T1a3Me KPOBH.

B cyTtku BHyTpuKIeTOYHOMY ITpoTeosn3dy nojsepraetrcs 200-300
I COOCTBEHHBIX GEIKOB OPraHM3Ma, YTO TPUBOAUT K BOSHUKHOBEHUIO
MIPUMEPHO TAKOTO jKe KOJTUIeCTBA AMUHOKHUCIIOT.

BaskHO OTMETHTB, YTO IIPU paciia/ie KaK MUIIEBbIX, TaK U COOCTBEH-
HBIX OEJIKOB OpraHn3Ma 00pasyloTcss aMUHOKUCJIOTHI OHUX U TEeX JKe
20 BunoB. [loaToMy B TeueHMe CyTOK B OPraHU3Me TIOSBIISIETCS OKOJIO
300—400 r cBOOOAHBIX aMUHOKUCJIIOT.

[nybokuit pactiazi OEJIKOB, COTPOBOKAAIONIMIICS pacIerIeHeM
BCEX TIETNTUIHBIX CBA3EH U MPUBOAAMINN K 06Pa30BaHUI0 aMIHOKIC-
JIOT, HA3BIBAETCST MOMATLHLIM NPOMEOTUIOM.

B HeKOTOPBIX caydasx moj JeiicTBUEM MPOTEOJUTHIYECKUX (dep-
MEHTOB B MOJIEKyJie Oesika M30MpaTe bHO PACIIEIISIETCS JINITh OHA
MENTHUHAST CBSI3h MEXK/IY CTPOTO ONPeNeeHHBIMU aMIHOKUCIOTAMI
1 oT 6Gesika OTHICIUISETCS YacTh €ro MOJIEKYJIbl — moJmnentu. Ta-
KOiT pacma/; 6eJIKOB MOJYYNT Ha3BaHUE 02PAHUMEHHBLI NPOMEONU3.
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[Ipumepom orpaHMYEHHOTO MTPOTEOJIN3A SBJSETCS TPEeBPAIlleHNEe TTPO-
bepmenTOB B hepMeHTHI (HaIpUMep, AKTUBAIUS IPOTEOTUTHYECKIX
(bepMeHTOB, yIaCTBYIOINX B MUIIEBAPEHNH; ITepeX0 (DaKTOPOB CBeP-
THIBAHWS KPOBU U3 HEAKTUBHOI (hDOPMBI B aKTUBHYIO).

9.3. CUHTE3 BEJIKOB

Bobiirast vacTh aMUHOKHUCJIOT UCIOIB3YETCSI IJIsT CHHTE3a OEeJTKOB.
B opranusme B3pocsioro 4esioBeKa CyIECTBYET PABHOBECUE MEXKIY
pacmagoM 1 CUHTe30M OeJKOB. Y jieTeil mpeobJialaeT CUHTES, BELy-
Uil K HAKOILJIEHWIO OEJIKOB B OPraHU3Me, YTO SIBJISIETCST 00s13aTe b=
HBIM YCJIOBUEM POCTA ¥ PA3BUTHSI OPraHU3Ma.

CunTe3 6eJIKOB MPOUCXOAUT MPH 00513aTENLHOM YUaCTUN HYKJIEH-
HOBBIX KUCJIOT.

[TepBbiii aTal cuHTe3a GETKa — MPAHCKPUNRUUS — OCYTIIECTBIISIETCSI
B KJIETOYHOM sijipe ¢ ucnosb3oanreM JJHK kak ncrounuka renertu-
yeckoil mHbopMary. ['eneTndeckas (HacaeacTBeHHAS ) MHMOPMAIIHS
00yCJIOBJINBAET MOPSIZIOK PACIIOJNOKEHUST aMUHOKKMCIOT B TTOJIMTIET-
TUJIHBIX TENSIX CUHTE3UpPyeMoro Oeska. Jta wHMOpMAIUs 3aK0M-
poOBaHa CTPOTOI MOCIEI0BATENBHOCTHIO A30TUCTBIX OCHOBAHWH B MO-
gexyne JHK. Kaxgasg aMuHOKHCIOTa KOAUPYETCS COUETAaHUEM TPeX
A30TUCTHIX OCHOBAHUH, HA3bIBAEMbIM KOOOHOM, W MPUnNiemom.
Yuacrok mosiekyisl JJHK, cogepakarinii nadopmaiiuio ob onpeaeseH-
HoM Gesike, TTosTyuns Ha3Banue 2en. Ha atom yuactke /JHK Bo Bpemst
TPAHCKPUIIUU TIO0 TIPUHITUTY KOMNIeMEHMAPHOCMU CUHTE3UPYETCS
ungpopmayuonnas PHK (uPHK). Dta HykjienHOBasi KUCJOTA MPEJi-
craBjsieT cobOi KOMUIO COOTBETCTBYIONIEro reHa. ClieoBaTesbHO,
uPHK cozepsxut nHGOpMAIio 0 CTpoeHr GesKa, 3aK0ANPOBAHHOTO
B JaHHOM TeHe. O6pa30BaBLHaHCH nPHK BeIX0AWT 13 gpa 1 ToCcTyTa-
eT B puOOCOMBI.

AnasnornunbiM o6pasom Ha JIHK kak Ha marpwuiie MpOUCXOMT
cunre3 pubocomuvix (pPHK) v mpancnopmuovix (mPHK) PHK.

B xozme BTOpOTO 3Tana — pexoznunuu (pacrnosHOBAHUA), IPOTe-
KaIoII[Eero B IIUTOIIa3Me, AMTHOKHUCJIOTHI N30MPATETHHO CBSI3BIBAIOTCS
CO CBOMMU TlepeHocurnkaMu — mpancnopmuovimu PHK (inPHK).

Bce TPHK (ux o6napy:xeHo okosio 60) mMOCTpOeHbI CXOMHBIM 00-
pasoMm. Mousekymna kaxzpoit TPHK mpencrasiser coboii KOPOTKYIO
MOJIMHYKJIETUIHYIO TIeTlb, cofiepXaIiyio nmpumMepHo 80 HyKJIeoTHIOB
1 YaCTUYHO 3aKPYUYEHHYIO B IBOHHYIO CIIUPAJb, YTO MPUBOIUT K BO3-
HUKHOBEHUIO TIPOCTPAHCTBEHHOU KOH(MUTYPAIIUU <U302ZHYMO20 KJle-
eepHoeo aucmas (puc. 6).
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AHTUKOAOH

Puc. 6. Cxema crpoenns amuaoarmuia-TPHK

Ha oxgnom xonie nonmmunykiaeotunnoil menu y Bcex TPHK naxo-
NUTCST HYKJIEOTU]I, COlepKaIUii ajieHnH. K 3TOMy KOHILy MOJIEKYJIbI
TPHK npucoenunsercs amunokuncnora. lletss, mporuBomosoxaas
MeCTy MPUCOEANHEHUST aMHUHOKHCIIOTDI, COIEPKUT AHMUKOOOH, CO-
CTOSIINI M3 TPEX a30TUCTBHIX OCHOBAHWI W TIPE/IHA3HAYEHHBIN IS
MOCJIE/IYIONIETO CBA3BIBAHUS C KOMILJIeMeHTapHbIM KosoHoM nPHK.
Opnna u3 60koBbIX TieTesib MoJieky bl TPHK obecnieurBaet npucoeau-
nenue TPHK k depmenty, yyacTBymoleMy B PEKOTHUIIUH, a JPYTas,
6okoBas, mets HeobxoauMa st ipucoeantenuss TPHK k puGocome
Ha CJIe/IyIOIEeM JTare CuHTe3a OeKa.

Ha stom sTame B KauecTBe MCTOYHUKA SHEPTUU HUCIOJb3YETCS
mosiekysia AT®. B pesysibrate peKOrHUIUE 00Pa3yeTcst KOMILIEKC
amuaOKHCI0Ta-TPHK (amunoarnua-tPHK):

amunHokucnota + TPHK —» amuHoaumn-tPHK

B cocraBe 3TOro KOMILIEKCA aMUHOKHUCIIOTA 00/Ia1aeT MTOBbIIICH-
HOI XMMWYECKON aKTUBHOCTBIO. B ¢BsA3M ¢ 3TUM BTOPOI 3Tall CUHTE3a
6eJIKa 4acTO HA3bIBAIOT AKMUSAUUEH AMUHOKUCTION.

IIpeanonaraercs, uro cesasbiBanne aMmuHokucaoT ¢ T-PHK mpe-
JIOXPaHsieT AMUHOKUCJIOTBI OT BCTYILIEHHS MX B PEaKIUU KaTa00JIHu3-
Ma, M MO3TOMY MPAKTHYECKH BCE AMHHOKHCJIOTHI HCIOJIb3YIOTCS ISt
CHHTEe3a OeJIKOB.

Tperuii sTan cuHTe3a OeIKa — MPAHCAAUUA — TIPOUCXOINUT Ha
pubocomax. Kaxmass pubocomMa COCTOUT U3 JBYX YacTeidl — GOJBIION
u Mamoit cybuactui. ITo XMMHUYECKOMY COCTaBy o00e CyOUacTHIIbI
[PEACTABJISAIOT COO0I0 HYKJIECOMPOTEU/IbI, COCTOSIINE U3 PUOOCOMHBIX
PHK u GenkoB. Pubocombl criocoOHBI JIEFKO pacliafiaThbCst Ha CyO-
YacTUIB! (AUCCOIUAINS), KOTOPBIE CHOBA MOTYT COCAMHSTHCS APYT
¢ ipyrom, ob6pasyst pubocomy (accormarus).
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TpaHCaANNS HAaYMHAETCS € JUCCOIUAIMU PUOOCOMBI Ha Cy0-
YJaCTUIIBI, KOTOPbIE cpa3y ke TPUCOeTUHIIOTCS K HavaJbHON YacTh
moutekyJipl uagopmarmonnoir PHK, nocrynatomeit us sigpa. [Ipu
3TOM MEXIYy CyOuacTHUIaMM OCTAETCsl TPOCTPAHCTBO (TaK HasbiBae-
MBI «TYHHEJIb> ), TIe paciojaraercs Hebobinoit yuyactok nPHK.

3arem K obpasoBaBiemycsi kKomiiekcy pubocoma-uPHK mpuco-
equistiorcst TPHK, cBsasannbie ¢ amuaokuciaoramu. [Ipucoennmenue
TPHK Kk 3TOMy KOMILIEKCY MPOUCXOAUT IIyTeM CBI3bIBAaHUS OIHOU
u3 6okoBbix netrsieit TPHK ¢ puGocomoii u cBS3bIBAHUS aHTHKOIO-
Ha TPHK ¢ xomrrementapubiM emy kogonom nPHK, naxomsimumes
B TYHHeJIe Meskay cybuacTuiamu pubocoMbl. OJIHOBPEMEHHO K KOM-
wiekcy pubocoma-uPHK Moryt npucoeaunutbest Tobko ase TPHK
C aMUHOKHCJIOTAMH.

bmarogaps cnenmmdudeckomy cBsa3bpiBaHuio aHTHKOAOHOB TPHK
¢ komonamu mPHK, k ywactky momsekyant uPHK, naxoxsmemycs
B TyHHeJIe, TIPUCOEINHSIOTCS TOJIBKO MoJieKyJibl Tex TPHK, y koTopbix
aHTUKOMOHBI KoMmTITeMeHTapHbI KogonaMm nPHK. [Toatomy att TPHK
JIOCTABJISIIOT B PUOOCOMBI JIMIIb CTPOTO OIPE/IeIEHHbIE aMITHOKUCIO-
ThL. [/lasee aMUHOKUCIOTH COETUHSIOTCS APYT C IPYTOM TETTHAHON
CBA3bIO ¥ 06pa3yercst AUIENTH I, KOTOPbIii cBsa3an ¢ ogHoi u3 TPHK.
ITocae aroro pubocoma nepeasuraercs Baoab uPHK posno na ogun
KOJOH (9TO mepemelieHe puboCoOMbl Ha3bIBAETCS MPAHCAOKAUUETL).

B pesynbrare Tpanciokaiuu cBobopHas (6e3 aMUHOKHCJIOTHI)
TPHK ormenuisiercst or pbOCOMBI, a B 30HE TYHHEJsI HOSIBJSIETCS
HOBBII KOJIOH, K KOTOPOMY TIPUCOEIUHSETCS TI0 MPUHITUITY KOMILIe-
MeHTapHOCTH effe ogHa TPHK ¢ aMmHOKUCIOTOH, COOTBETCTBYIOIIEN
aToMy KozmoHy. /locTaBieHHass aMUHOKHUCIIOTA COETUHSIETCS C paHee
00pa30BaBIIMMCS TUTIENITH/IOM, YTO IPUBOIUT K YIJIUHEHUIO ENTH/I-
HoTI 1tenin. /lajiee cenyioT HOBBIE TPAHCIOKAIIUN, TIOCTYTIIEHUE Ha PU-
6ocomy HOBbIX TPHK ¢ aMuHOKHCIOTAMU U JaJIbHETIIIIEE YTNHEHTE
MENTUAHON TIETIN.

Taxum 06pa3oM, TOPSAIOK BKIIOUEHUST aMIHOKHCIIOT B CUHTE3NPY-
eMbIll OeJIOK OIpeAesIseTcs MOCAe[0BaTeIbHOCThIO KooHoB B uPHK.,

3aBepImaeTcs CUHTE3 TOJUTIENTUAHOW IeW TPU TOCTYIIEHUN
B TYHHEJb 0CO0OTO KOZOHA, KOTOPbIi HE KOAMPYET aMHUHOKHMCJIOTBI
U K KOTOpOMY He MoxeT npucoennauTbed HU onna TPHK. Takue ko-
JIOHBI HA3bIBAIOTCS TEPMUHUPYIOMINMU, MU HOHCeHC-KomonaMmu. Oco-
GEHHO BeJIMKa UX POJIb B CHHTE3€ OEJIKOB, MOJIEKYJIa KOTOPBIX COCTOUT
13 HECKOTBKUX TOJUTIENTUIOB.

B xoneyHOM MTOTE 32 CYET ONMUCAHHBIX TPEX ITANOB CUHTE3UPY-
I0TCST OJIUTIENITH/IBI, T.e. (POPMHUPYETCsT MEPBUYHAST CTPYKTYpa Geika.
Brictiime (mmpocTpaHCTBEHHBIE) CTPYKTYPHI (BTOpUYHAs, TPETUUIHAS,
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JeTBEPTHYHAS ) BOSHUKAIOT CAMOIIPOU3BOJIBHO. ITO OOBSICHSIETCS TEM,
YTO MPOCTPAHCTBEHHbBIE CTPYKTYPbI (DUKCUPYIOTCS B OCHOBHOM XUMU-
YECKUMU CBSI3SIMU, BO3HUKAIONUMU MEXKIY PAUKAIAMU aMUHOKHC-
Jo1. TToatomy B KaskoM GeJsike 5TH CBSI3U 00pasyroTest CrielupuiecKu
B COOTBETCTBHM C TEHETHYECKU OOYCJIOBJIEHHOI MOCJIEI0BATENbHO-
CTBIO PACIIOJIOKEHUS PAJUKATIOB B TIOJUIETITUIHBIX TIETISIX.

B HeKoTOpBIX CIydasix MOJUIENTHIHAS IIelb MMOCJe 3aBEPIIeHUS
CUHTE3a II0/IBEPTaeTcsl HE3HAUUTENbHOM XUMUYECKOW Moauduka-
I[UU, B PE3YJIbTaTe YEr0 B HEW MOSIBJISIIOTCS HEKOJAUPYEMble aMUHO-
KUCJIOTHI (He oTHOCsInecst K 20 00bIYHbBIM aMUHOKUCIOTaM ). Hanpu-
Mep, TP cUHTe3e Oejika KoJiareHa Ha puOocomMax oOpasyercst ero
[PEeAIIeCTBEHHUK — TIPOKOJIJIATEH, COAEPKAIUil B OOJIBIIOM KOJIHU-
YecTBe aMUHOKHCJIOTHI JIM3WMH W TPOJIMH. DTU aMUHOKHMCJIOTHI, Ha-
XOJISAIIUECS] B COCTABE TIOJUIEIITUIHON IEITH, MT0/IBEPraloTCs B XOjie
MOIU(DUKAINY OKUCTEHUIO W TIPEBPAIIAIOTCS COOTBETCTBEHHO B OK-
CUJIUBWH U OKCHUIIPOJIUH, YTO TPUBOJUT K MEPEXOMY MPOKOJIIATEHA
B KOJIJIATEH.

CuHres 6eJIKOB — IIPOLIECC SIHEProeMKyii. [IJIs1 BKIIOUEHUS B MOJIe-
KyJly CHHTE3UPYEMOTO GesiKa TOJIbKO OJHOW aMUHOKHCJIOTHI Tpebyer-
cs He Metee Tpex Mosiekya ATO.

B oueHb HEOGOMBIINX KOJUYECTBAX OEJNKH €lle CHHTE3UPYIOTCS
B MUTOXOHZpHUsX, Tae Takxke nmeiores JHK, uPHK, TPHK u pubo-
COMBI.

Cunre3 0O€JKOB B OpraHU3Me YCKOPSIETCS COMAMOMPONHbLM
20pmonom (TOPMOHOM POCTA) U mecmocmepoHom (MYKCKUM II0-
JIOBBIM TOPMOHOM). TopMO3uTCsS cUHTE3 OEJKOB TOPMOHAMH KOPbHI
HAAMOYEYHIKOB — 2i0KoKopmuxoudamu. Peryiupyioliee aeficTBIE
BCEX ATUX TOPMOHOB CBSI3aHO C WX BJIMSHUEM HAa CKOPOCTb TPaHC-
KPUIIIIUH,

Cunre3 6EJIKOB TOAABJSIOT MHOTME aHTUOMOTUKH, MHTHOUPYIO-
HIKe TPAHCJISIIHIO.

9.4. ABOTUCTBIN BAJIAHC

CocrosiHne 6eJIK0BOro 0OMeHa MOKHO OIIEHUTD 10 a30THCTOMY Oa-
Jancy. A30TUCTBIi HaJaHC — ATO COOTHOIIEHNE MEKILY a30TOM, TTIOCTY-
MAONUM B OPTAaHU3M C MUIIENA, U a30TOM, BBIBOJUMOM U3 OpPTaHU3Ma
B COCTaBe MOYH, KaJia, II0Ta, CJIOHBI.

Bspociblii yesoBek 1mpu 0OBIYHOM MUTAHUU HAXOAUTCS B COCTOSI-
HUW a30THCTOTO PaBHOBECHS (230Ta BBIBOJAUTCS CTOJIHKO, CKOJBKO TI0-
CTyIIaeT ¢ MUIeil). DTO CBUAETENbCTBYET 00 OJIMHAKOBON CKOPOCTH
pacraja u cuHTe3a OeJIKoB.
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[Tpu TTOIOKUTENBHOM a30TUCTOM OajiaHce ¢ THIIEH a30Ta IMoCTy-
naet GoJIblile, YeM BBIBOAUTCS. B aTOM ciydyae cuHTe3 GEJIKOB MpoTe-
KaeT ¢ 6oJiee BBICOKOM CKOPOCTbIO, ueM uX paca. [Tog0KuTeabHbIi
A30TUCTHIN GasaHC HAOJMIOZAETCS Y PACTYIEro OpraHu3Ma, a TaKKe
y CITIOPTCMEHOB, HAPAIUBAIONUX MBITIIEYHYIO MACCY.

[Tpu oTpuIaresbHOM a30THCTOM Gajiance (a30Ta BHIBOAUTCS OOJIb-
1e, 4yeM I1ocTymaer) GeJKOB B OpraHu3Me pachagaercss GoJIblie, YeM
obpasyercst. OTpUIATeIbHBIA a30TUCTHII OGalaHC MOKET ObITH TIPU
JUTUTEJIHHOM GEJTKOBOM TOJIOJaHUH.

9.5. METABOJIN3M AMNHOKNCJIOT

[TomMmuMO cuHTE3a GEJIKOB aMUHOKHCJIOTHI €lle HMCIOAb3YI0TCS
IUIS CHIHTE3a PasJNYHbIX HeGeJIKOBBIX COCAMHEHUN, NMEIOIUX BaskK-
Hoe OHoJiorndeckoe 3Havenue. Tak, M3 aMUHOKKCIOT CUHTE3UPYETCsT
2/110K03a, azomucmole 0CHOBAHUS, HeOeTKOBasl 4aCTh FeMOTJI00uHa —
2eM, TOPMOHDBI — AOPEHANUN I MUPOKCUH 1 OUYEHD BAXKHBIC COELU-
HEHUsI, YYacTBYIOIUE B dHEProoOecreyeHur MbIIIeYHONH paboThl,
Kpeamun 1 KAPHUMUH.

YacTh aMHUHOKHUCJIOT TOABEPTaeTcss paclagy U IIpeBpaIiaeTcst
B KoHeuHble IpoaykThl: COy, HyO 1 NH;.

Pacriaj HaunHaeTcs ¢ peakiuii, o0IuX /st GOIbIIMHCTBA aMUHO-
kucoT. K HuM oTHOCATCS:

a) dexapoOoxcuaupoeanue — OTLIEILICHUE OT aMUHOKUCJIOT Kap-
GOKCHUJIBHOI IPYIIIIBI B BU/E YIJIEKUCIOTO rasa:

R R

| |
H-C-NH, — 5> H-C-NH,

|

CooH ©: H

AMUH

ITO IpeBpalleHre aMUHOKKMCIOT OOBIYHO MTPOTEKAET ¢ OYEHb HU3-
KO CKOPOCTBIO M aMIHOB o6pasyercst Mano. Ho HeKoTOpble aMUHB,
HaXO/IsICh B OY€Hb HU3KON KOHIIEHTPAIINU, 06J1a1af0T BBICOKOI 610JI0-
TMYeCKON aKTUBHOCTBIO U BAWSIOT HA PAa3NIHble (GYHKITUU OPTAaHU3-
ma. [IpuMepoM Takoro aMuHa SBJISIETCS 2UCMAMUH, 00PA3YIONIHIiCs
13 aMUHOKUCJIOTHI TUCTUIMHA;

o

COCH NH

f'metnavH 'mctamuH
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Buosornyeckast akTHBHOCTh MMCTaMUHA TTPOSIBJISIETCST B TOM, YTO
TI0/1 €T0 BO3/IEHCTBUEM PACIITHPSIOTCS KPOBEHOCHBIE COCY/IBI, B TIEPBYTO
OYepesib MeJIKUE, YTO TIPUBOANUT K CHUKEHUIO KPOBSIHOTO JIaBJIEHUST,
YBEJIMIUBAETCSI CEKPEITHST JKeTyI09HOT0 coka. Kpome aToro ructamus
ydacTByeT B (hopMUpOBaHUK GOJIEBBIX OIIYINEHIIT U B PAa3BUTHU AJI-
JIEPTUYECKUX PEaKITHii.

OjHaKO Cepbe3HON OMACHOCTH JIJISi OpraHu3Ma OGHOTEHHBbIE aMU-
Hbl He IPEACTABISIOT, TaK KaK B OpraHU3Me MMEIOTCsl (DEPMEHTHI,
paspymamoriie u obe3BpeskuBaIe aMuubl. [[oaToMy TIposiBIIeHe
OMOJIOTMYECKOIT aKTUBHOCTH aMUHOB BO3MOSKHO JIUIIIb TIPU WX 3HAYH-
TEeJIbHOUN BBIPAaOOTKE WJIN MTPH CHUKEHUHM aKTUBHOCTH (DEPMEHTOB, BbI-
3BIBAIOIIIX UX JETOKCUKAIIHUIO;

0) dezamunupoeanue — oTielieHie aMUHOrpybl B Bujge NHs.
Y desioBeKa [Ie3aMUHUPOBAHNE aMUHOKUCJIOT UAET OKUCIIUTETHHBIM
Iy TeM:

R R

| +1/20, |
H-C-NH, ——2» C=0

| _NH3 |

COOH COOH

o-KeTokmcnoTta

ﬂe3aMI/IHI/IpOBaHI/Ie AMHWHOKUCJIOT TaKK€E€ IIPOTEKAET C HU3KOH CKO-
POCTBIO. U tosbko OlHa aMUHOKHCJIOTa — eaymamMurHosas — J1€3aMun-
HUDPYETCA C BBICOKOI1 CKOPOCTBbIO BCJIEACTBUE HaJINYUA B OPraHU3MeE
AKTHUBHOTI'O (bepMeHTa, BbI3bIBAIOMIETO N€3aMUHUPOBaAHUE TOJIBKO aTON
AMUHOKMCJIOTBI:

?OOH ?OOH
CH, +1/20, CH,
(I:Hz - NH, ?Hz
H-C-NH, ¢=o
COOH COOH
rﬂyTaMVlHOBaﬂ Kncnota o-KeTornyraposas Kkucnota

B) mpancamunuposanue (nepeamuHuposarue) — PeaKius Mex-
Iy aMUHOKHUCJIOTaMH M O-KeTOKUCJI0TaMU. B Xoze aToil peaknnm ee
YYaCTHUKN OOMEHUBAIOTCST (DYHKIIMOHAJIBHBIMU IPYIIIAMHE, B PE3YJib-
TaTe Yero aMMHOKUCJIOTA TIPEBPAIIAETCSI B O-KETOKKUCJIOTY, @ KETOKKC-
JIOTa CTAHOBUTCH aMUHOKUCJIOTOR:

R, R, R, R,
H—CII—NH2 + ?=O —> ?=O + H—?—Nm
COOH COOH COOH COOH
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TpaHcaMTHUPOBAHUIO TIOJIBEPTAIOTCS BCE AMUHOKUCIOTHL. B aT0oM
peakinu ydacTByer KopepMeHT — poconupudokxcans, st 0Opaso-
BaHUsI KOTOPOTO HEOOXOMM BuTaMut By — nupudoxcun.

TpancamuHUpPOBaHUE — 3TO IJIABHOE MPEBPAIlleHNe aMUHOKUCJIOT
B OpPTaHU3Me, TaK KaK €ro CKOPOCTh 3HAYUTEJBHO BbIIIE, YEM Y Peak-
i1 1eKapOOKCUIMPOBAHK U Ie3aMUHUPOBAHNUSL.

TpancamMuHUPOBaHVE BBIMOJIHSET JIB€ OCHOBHbBIE (DY HKITAM:

a) 32 cYeT TPAHCAMUHUPOBAHUS OJHU aMUHOKUCJIOTHI MOTYT TIpe-
Bpamarhbcs B apyrue. IIpn sToM oblee KOJIMYECTBO aMUHOKUCIOT
HEe MEHSIeTCsl, HO U3MEHSIETCsI COOTHoleHue Mexay Humu. C numnieit
B OPraHK3M HOCTYIAIT YyKePOIHbIe OEJIKH, Y KOTOPbIX aMUHOKHC-
JIOTBI HAXOASTCS B MHBIX MMPOIMOPIUAX IO CPABHEHHUIO ¢ OETKaMU Op-
ranu3Mma. IlyreM TpaHCaMUHUPOBAHWS MPOUCXOAUT KOPPEKTUPOBKA
AMUHOKHCJIOTHOTO COCTAaBA OPTaHU3Ma;

6) TpaHCAaMUHUPOBAHUE SABJISIETCS COCTABHOM YaCThi0 KOCBEHH020
(Henpsamo20) Oe3amunHupo8anus AMUHOKUCJIOT — TpoIecca, ¢ KO-
TOPOTO HAYMHAETCs paciiaj OOJBIIMHCTBA aMUHOKKCIOT. Ha 1epBoit
CTaIUU 3TOTO TIPOIIECCa AaMUHOKHCIOTHI BCTYIIAIOT B PEAKIIUIO TPAHC-
AMUHUPOBAHUSA C O-KETOTJIYTAPOBOM KHUCIOTON (O-KETOKUCIOTA).
AMWHOKHUCJIOTBI TIPU 3TOM TPEBPANIAIOTCS B  O-KETOKUCJOTHI,
a O-KeTOIJIyTapoBasi KUCJOTA TEPEXOIUT B TJYTAMUHOBYIO KUCJOTY
(amuHOKUCH0Ta). Ha BTOpO# CcTamnm MOSIBUBIIALCS TIAYTaMUHOBAS
KHCJIOTA MTO/IBEPTaeTcsl 1e3aMUHUPOBAHUIO, OT Hee oTmiersieTcss NHy
1 CHOBa 00pasyeTcs 0i-KeTOrIyTapoBast KUCJIOTa.

(?OOH
R CH,
H- c: - NH, C:H2
COOH c=0 NH,
COOH
0-KeTo-
rnyTaposas
Kucnota
COOH +1/20,
CH,
i G
c=o H-C - NH,
COOH COOH

MmytammHoBas
Kncnorta
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Wrorosoe YpaBHEHME KOCBEHHOTO A€3aMUHUPOBAaHUA COBIIAAA€T C
YPaBHEHUEM IIPAMOIO 1€3aMNHUPOBAHU AL

R

| +1/20, |
A

COOH s COOH

OHako y KOCBEHHOTO /Ie3aMUHUPOBAHUS CKOPOCTh 3HAUUTEIBHO
BBIIIIE, YeM Y IPSIMOTO, YTO 0OYCJIOBJIEHO BBICOKON aKTHMBHOCTDH (ep-
MEHTOB, KaTAJIM3UPYIONMX 00€ CTAJUH 9TOTO TIPOIIECCa.

OTcroza BRITEKAET, UTO OCHOBHON peakiineil, ¢ KOTOPOH HaunMHAaeT-
CsI pactia/l aMUHOKHUCJIOT B OPTaHU3ME, SIBJIIETCS TPAHCAMUHUPOBAHME.

OG6pasoBaBInecst O-KETOKUCIOTHI jlajiee MOABEpraioTcest Trybo-
KOMY paclajly ¥ IpeBpaniaiorcd B koneunble mpoayktel CO, n H,O.
Jlnst kaskmoit u3 20 KeTokucsaor (X 06pa3yeTcst CTOIBKO JKe, CKOJTbKO
“MeeTCs BUIOB aMITHOKHUCJIIOT) UMEIOTCS CBOM crielupudecKue myTH
pacmana. OqHako Mpu pacmae HeKOTOPhIX aMUHOKHCJIOT B Ka4eCTBe
IPOMEKYTOYHOTO TIPOyKTa 0Opa3yeTcst MUPOBUHOTPALHAS KICJIOTA,
13 KOTOPOH BO3MOJKEH CHHTE3 TJIOKO3bl. [loaToMy aMIHOKMCIOTH,
M3 KOTOPBIX BO3HHUKAIOT TaKue KEeTOKUCJOTHI, TOJIYYUIN Ha3BaHUeE
eJit0K02ennble. JIpyrue ke KETOKHMCIOTHI IPU CBOEM paciiajie He 00-
pasyioT mmpyBaTta. [IpoMeskyTOYHBIM MPOAYKTOM y HUX SIBJSETCS
areTUI-KoepMeHT A, M3 KOTOPOTO HEBO3MOKHO MOJYUUTD IJIIOKO3Y,
HO 3aTO MOTYT CUHTE3UPOBATHCS KETOHOBbIE Tesa. AMWHOKHUCIIOTHI,
COOTBETCTBYIOIINE TAKIM KETOKHUCJIOTaM, Ha3bIBAIOTCS KemozeHHble.

Bropoii mpoayKT KOCBEHHOTO JIe3aMIUHUPOBAHUS aMUHOKHUCIOT —
ammuak. /|15 opranu3zmMa aMMUaK SBJSIETCS BBICOKO TOKCHYHBIM. [1o-
3TOMY B OpraHM3Me MMEIOTCST MOJIEKYJISIPHBIE MEXaHU3MbI €r0 06e3-
BpPEKMBAHUA.

9.6. OBE3BPEXVMBAHUE AMMUIMAKA

ITo mepe o6pasoBamst NHj cBsI3bIBaeTCst BO BCeX TKAHSIX C IUIyTa-
MHUHOBOU KHCJIOTOU ¢ 00pa3oBaHUeM TJTy TAMUHA:

ICOOH ?o ~NH,
CH, CH,
| +ATO |
ICH2 + NH3 ZALD CIH2
H—CII—NH2 - H,PO, H-?-NHQ
COOH COOH
nytamuHosas FnytamuH

Knucnota
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IT0 8pemennoe obezspescusanue amvnaka. C TOKOM KPOBH TJIy-
TaMUH ITOCTYIAET B IE€YEHb, IJIe PACIIAJAETCS OISITh HA IITyTAMUHOBYIO
kucsaoty u NH;. O6pasoBasiiasicst riyTaMHHOBAsI KHCIOTA ¢ KPOBBIO
CHOBA IMTOCTYIIAET B OPTaHbl JIJIs1 00€3BPEKUBAHMSI HOBBIX TIOPIIUI aM-
muaka. OcBOOOIUBINNIICS aMMUAK, & TAKJKE YTJIEKUCIIBIN ra3 B IeYeHn
WCTIOJIb3YIOTCS JIJIsI CHHTE32 MOYEBUHBI.

Cunmes moue6uHbl — NKJINIECKUN, MHOTOCTAIUWHBINA TIPOIIECC,
OTPebJIAIONHA GOJIBIIIOE KOJMYECTBO SHEPruu. B cuHTE3e MOYeBH-
HBI OY€Hb Ba)KHOE ydacThe TPIHUMAET aMUHOKNCIOTA OPHUMUH. ITa
AMUHOKHUCJIOTA He BXOIUT B coctaB OeskoB. OOpasyeTcsi ODHUTHH U3
JPYTON aMUHOKHUCJIOTHI — APeUHUHA, KOTOPASI TPUCYTCTBYET B GesTKax.
B cBsi3u ¢ BaxHOIT POJIBIO OPHUTHHA CUHTE3 MOYEBUHBI ITOJTYYUJT Ha-
3BAHIE OPHUMUHOBLU YUKJL.

B niporiecce cuHTE32 K OPHUTHUHY TPUCOEAUHSIIOTCS JIBE MOJIEKYJIBI
aMMHUaKa ¥ MoJIeKyJia YIJIEKUCIIOTO Ta3a, U OPHUTUH IpeBpalaeTcs
B apTUHUH, OT KOTOPOTO CPa3y JKe OTIIETJISIeTCS MOYEeBUHA, U BHOBb
06pasyeTcst OpHUTHH:

2NH, CO, 3AT® H
CH=NH
N, N
CH, CH,
CH, OpPHUTUHOBIV CH,
T VK
c|>Hz ) (|3H2
H-C—NH, H=C~NH,
EooH COOH
OpHUTUH ? ApPruHIH
NH,~ C ~ NH,
MouesuHa

Hapsizty ¢ OpHUTUHOM UM apruHUHOM B OOPa30BaHWKM MOYEBUHbBI
ellle yYaCTBYIOT aMUHOKHCJIOTBL: 2AYMAMUH I ACRAPAZUHOBAS KUC-
aoma. LiyTaMuH SIBJISIETCS TIOCTABIIUKOM aMMHAKA, 2 ACIIAPariHOBAs
KHCJIOTA €70 EPEHOCYUKOM.

CuHTe3 MOYEBUHBI — 9TO OKOHYAMEbHOE 00e38pexcusanue am-
Muaxa. V13 iedenn ¢ KPoOBHIO MOYEBHHA MTOCTYIAET B MMOYKHU U BBIJIE-
JsieTcst ¢ Modoil. B cyTku o6pasyercst 20—35 r MoueBuHbL Bbinenenne
MOYEBHHbBI C MOYOH XapaKTepU3yeT CKOPOCTh paciaaa GeJIKoB B opra-
HU3Me.
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B 06061enHOoM Bujie 06MeH GETKOB MOKHO OTPas3uTh CJIEAYOMIei
CXEeMOIL:

Benkn nuwesble Benkn TkaHeBble
100-120 r/cyTkn (cobCTBEHHbIE BEJIKN OPraHn3ma)
200-300 r/cyTku

‘<;:;:?::7

AmMuHokucnotel ——— > H,0

(20 pasHOBM,qucreM)
300-420 r/cyTtkn

e

HebenkoBble BelecTsa
(rnoko3a, a3o0TUCTbIE OCHOBaHUS,
rem, afipeHasinH, HopaapeHasvH, MoquMHa
TUPOKCUH, KPpeaTuH, KapHUTUH 1 4p.) 20-35 r/cytkmn

TecTbl JIsA CAMOKOHTPOJIA

1. Cpeanss cyroyHasi HoTpeGHOCTH B 0€JIKaX y B3POCJIOro YeJio-
BeKa COCTaBJISIET:

2) 10-20 T 5) 100-120 r

6) 30-40 r) 200-250 r

2. Pacumemiende O€JIKOB B MOJIOCTH JKeayJIKa NMPOTEKAeT MOJ
neiicrBueM pepmeHTa:

a) TeTticHa B) XMMOTPHUIICTHA

6) TpuicuHa I') 5J1aCTa3bl

3. B nporecce nuieBapenus GeIKy MpeBpanialTcs B:
a) aMUHOKHCJIOTHI B) KETOHOBBIE TeJIa
6) anernia-KoA T') THOKUCJIOTBI

4. BHYTpPUKJI€TOUYHBII IPOTEOJIN3 IPOTEKAET B:
a) JIM30COMax B) MUTOXOHAPUSIX
6) pubocomax r) sjpe

5. Cunres undopmanuontoit PHK (uPHK) nporekaer B:
a) JTM30COMax B) IIUTOTLIIa3Me
6) pubocomax r) sape
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6. Kasxaas aMMHOKHCIOTa KOAUPYETCS COUeTaHUeM:
a) JIByX a30TUCTBIX OCHOBAHU N

6) Tpex a30TUCTHIX OCHOBAHUI

B) YETBIPEX a30TUCTBIX OCHOBAHU

I') IATH a30TUCTBIX OCHOBAHUN

7. Tlepsblii aTan cuHTe3a 6€JIKa — TPAHCKPHUIIIKS IPOTEKAET B:
a) JIM30cOMax B) IIUTOILIa3Me
6) pubocomax r) sjpe

8. Bropoii 9Tan cunTe3a GelKa — PEKOTHUIMS IPOTEKAET B:
a) IM30COMax B) IIUTOTLTa3Me
6) pubocomax r) sape

9. IHK npuHuMaer y4yacTue B 9Talne CHHTe3a OeJiKa:
a) PEKOTHUIINHT 6) TPAHCKPUIIIMK B) TPAHCIISIIH

10. Bropoii atan cunTe3a 6ejKka — PEKOTHUIMS — OCYIIECTBJISIET-
csl C yYacTHueM:

a) IHK B) pPHK

6) nPHK r) TPHK

11. TPHK npuHHMaeT yyacTHe B dTale CHHTe3a OeJjIKa:
a) PEKOTHUIUN 0) TPAHCKPUIIIMK B) TPAHCIIAIII

12. Tperwii ii aTan cuHTe3a OeJIKa — TPAHCISAIUS — IPOTEKAET B:

a) IM30COMax B) IIUTOTLTa3Me
6) pubocomax r) sjpe
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IFnasa 10
OBMEH HYKJIEMHOBbBIX KUCJIOT

10.1. TIEPEBAPUBAHUE 11 BCACBIBAHUE
HYRKJIENHOBBIX KNUCJIOT

C numeli B CyTKY MOCTYIIaeT OKOJIO 1 T HyKJIEMHOBBIX KUCJIOT.

[TepeBapuBaHUe NX MPONCXOAUT B TOHKOI Kutiike. CHavaja mocTy-
nuBIve ¢ e HykiaenHoBbie kKucaotel (JIHK u PHK) mox mefi-
ctBueM ¢epmeHTOB TomKenynounoro coka (/JIHK-aza u PHK-aza)
MPeBPAIIAIOTCS B MOHOHYKJIEOTH/IBL. 3aTeM TOJ| BIUsIHIEM (pepMeH-
TOB KUIIEYHOTO COKA OT MOHOHYKJIEOTH/IOB OTIIeIIsieTcst hochopHast
KICJI0TA ¥ 00Pa3yIoTCs HyKJIe03KU bl (COCTOSIT U3 a30THCTOrO OCHOBA-
HUS U YIJIeBoa). YacTh HYyKJI€03U/I0B MOKET ITOTOM PACIIeNUThCS Ha
A30THUCThIE OCHOBAHUS U YTIIEBOIBI.

[IponykThl TIepeBapuBaHUSA HYKJIEMHOBBIX KHUCJIOT (a30TUCTHIE
OCHOBaHUA, yTJeBOAbI, docdopHasd KUCIOTa W HEPACHIEMHUBIIIECST
HYKJIEO3HUIBl) BCACBIBAIOTCS B KPOBB, MOCTYTAIOT TI0 BOPOTHOH BeHe
B Il€YEHb, a 3aTEM B JIPyTHE OPTAHBbI.

10.2. KATABOJIM3M HYKJIEMHOBBIX KMCJIOT

B kisieTkax opranu3Ma WHTEHCHBHO TPOTEKAET TOJBKO 0OMeH pu-
oonyxaeunosvix xucaom (PHK), merabosmueckre TpeBpalieHst
JHK nipoTekaloT 04eHb MeJIJIEHHO U B OCHOBHOM TOJIBKO TIPH JIeJIEHUYT
KJIETOK B PACTYIIUX U PETEHEPUPYIOTNX TKAHSIX.

[Ipu pacnazie BHyTPUKJIETOUHBIE HYKJIEMHOBBIE KUCJIOTBI, TAKXKe
KaK U TUIIEBbIE, MPEBPAIIAIOTCS TOCIe0BATEIBHO B MOHOHYKJIEO-
TUBI, HYKJE03UIbl, (hocdopHyio KUCJIOTY, a30THCThle OCHOBAHUS
u yrieBoasl. Hykieo3umbl, MOCTYNWBINIE U3 KUITEYHUKA, PACTIETLI-
IOTCS Ha Q30TUCThIE OCHOBAHUS U YTIEBOIBL.

Takum 06pa3oM, U3 HYKJIEMHOBBIX KUCJOT B KOHEYHOM UTOTEe 00-
PasyIoTcsl a30TUCTble OCHOBaHUs (IIyPUHOBbIE U IMMPUMUIUHOBBIE),
yrueBoibl (prubo3a u ge30kcupu6o3a) u pochopHast KUCIOTA.

CxeMaTuvHO paca/i HyKJIEHHOBBIX KUCJIOT MOKET ObITh ITPEICTaB-
JIEH CJIEYIOTTIM 00pa3oM:
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PHK AHK

MoHoHykNneoTnabl
(a3otncrtoe ocHoBaHue — yrnesos — ¢ocear)

Hykneoanapi docoopHasa knucnota
(azoTnctoe ocHoBaHve — yrieBsos)

A30TUCTbIE OCHOBaHUSA Yrnesoapl
(NypuHOBbIE N MUPUMULNHOBbIE) (pnbosa n nesokcupnbosa)

[lanee nypunoewie azotricTbie OCHOBAHUSA (3JIEHUH U T'YaHUH ) B TIPO-
1ecce KaTabosM3Ma Je3aMUHUPYIOTCS (TEPSIIOT aMUHOTPYIITY B BUJIE
aMMMaKa), OKMCJISTIOTCS ¥ ITPEBPAIAIOTCS B MOUEBYI0 KUCAOMY:

/|OH N
N/I\>OH
HOJ\\

NN

H
MoueBas kncnora

OG6pasoBaHrie MOYEBOW KHCJIOTBI OCYIIECTBJSIETCS B TI€YEHU.
B cyTku obpasyeTcst 1 BBIBOAUTCS ¢ MOYOH OKOJIO 1 T MOUEBOii Kuc-
Jiotbl. [locKo/IbKY TTypUHOBBIE a30TUCThIE OCHOBAHUS BXOJIST B COCTAB
u IHK u PHK, To 110 BBIZIEIEHIIO MOYEBOI KUCJIOTHI C MOYOH MOKHO
CYJIUTh O CKOPOCTH PacCIajia B OPraHu3Me BCeX HYKJIEMHOBBIX KHCJIOT.

[IupuMuaHOBOE KOMBIIO B OTIMYNE OT IIYPUHOBOTO MEHEe YCTOH-
YKBO, T03TOMY NUPUMUOUHOBbLE OCHOBAHMS (TUMWH, YPAIUJI, IIATO-
3uH) mojiBepraiotcs riybokomy pactany 10 CO,, HyO u NH; .

Yeneeo0vt (pn6osa u pesokcuprbosa) Bosiekaiorcs B IMD-1yTh
pacra/ia yrjieBo/IoB 1 MPEBPAIIAIOTCS B TIIOKO3Y.

Dochopnas kucnoma pacrnany He nopepraercs. OHa MOKET CHO-
Ba MCITOJIb30BaThCS B Peakusax pochopuanpoBanus 1 ¢pochoposnsa
WJTN Ke TIPY U30BITKE BBIIEJISIETCST 13 OPTAHU3Ma ¢ MOYOIL.

10.3. CUHTE3 HYKJIEOTHAOB

Bce kietkn OpraHnn3ma CIIOCOOHBI CUHTE3NPOBATDb HeO6XO,ZII/IMbIe
Ui HUX HYKJIEMHOBbBIC KMCJIOThI U HE HYXK/IAIOTCA B HaJIMYUU B ITUTIIE
TFOTOBBIX HYKJIEMHOBBIX KUCJOT WJIN UX COCTaBHbBIX JacTei. HOSTOMy
CoA€EPKaHNE HYKJIEMHOBBIX KUCJIOT B ITUIIE HE UMEET IJId OpTraHU3Ma
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CYIIECTBEHHOTO 3HAYEHMSI, OJIHAKO MPOJYKTHI UX Paciiajia MOTYT 4a-
CTUYHO UCIIOJIb30BATHCSI.

Cunme3 TypUHOBBIX U NHUPUMUINHOBBIX HYKJIEOTHUIOB TTPOUC-
XOIUT Ha OCHOBe prb030-5-hocdara, 0OPa3yIOMErOcs: U3 TIIOKO3bI
npu ee pacnajge 1o TM®@-nytu. CBOGOIHBIE a30TUCThIE OCHOBAHMS
(TypMHOBbBIE ¥ TTUPUMUIMHOBBIE) OOBIYHO JJIsI TOTO CHHTE3a HE HC-
MOJIb3YIOTCA.

[Ipu cuHTe3e NYyPUHOBBIX HYKJICOTHAOB K pub030-3-hochary
ooYepeIHO MIPUCOETNHAIOTCS aTOMBI YIJIepO/ia ¥ a30Ta, N3 KOTOPBIX
o6pasyercst ypUHOBOE KOJIbII0. VICTOYHUKAMU ATUX aTOMOB SIBJISTIOT-
€S aMUHOKUCJIOTBL: 2AUUUH, 2AYMAMUH, ACRAPAUH08AA KUCTOMA.
YacTh aTOMOB yTJIepo/ia TTOCTaBsAeTCS KohepMeHTaMt, CO/lePKaIi-
MU B CBOEM cocTaBe BuTaMuH B, (dosmesas kucaoTa) nin BUTAMUH
H (6uortun). ITpoMesKyTOUHBIM TIPOAYKTOM CHHTE3a MyPUHOBBIX HY-
KJICOTH/IOB SIBJISICTCS] UHO3UHOBAA KUCAOMA, COJEpKaIias HeoObIu-
HOE a30THCTOE OCHOBAHUE — 2UNOKCAHMUH;

OH

N N

NP

CH,0OH~- P Q
F'mnokcaHTuH

PM603a

Jlajiee 13 MHO3MHOBOW KHUCJIOTBI 0OPa3yrOTCst OOBIYHBIE Ty PHHOBbIC
HYKJICOTH/IBI, TIPU 3TOM I'MIIOKCAHTHH HPeBpaliaeTcs Jubo B a0eHun,
b0 B 2yanun.

CuHTe3y NUPUMUIMHOBBIX HYKJICOTHIOB HPEIIecTByeT 00paso-
BaHue HEOOBIYHOTO a30THCTOTO OCHOBAHUSI — OPOMOBOU KUCIOMbBL
(ee HeT B cocTaBe HYKJIEMHOBBIX KUCJIOT), COEPIKalleil THPUMUIMHO-

BO€ KOJIbIIO:
OH

NZd

HO J\\ COOH
N

OpoToBas kucnota

CuHTesnpyeTcss opoTOBasg KUCIOTA U3 AMMMAKA, YTIEKUCIIOTO Ta3a
M acnaparnHoBoW KucsioThl. OOGpas3oBaBIIasicss OpPOTOBast KHCJIOTa
npucoeanHsiercss K pubo3o-5-dochary ¥ BOZHUKAET TMUPUMHUITHO-
BBII HYKJIEOTH]T — Opomudunmornogpocham. [lasee oporoBasi KMCJIO-
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Ta B COCTaBe 9TOTO HYKJICOTH/Ia IPeoOpasyeTcst B 0ObIUHBIE a30TUCThIE
OCHOBaHUS — TUMWH, yPalluJl U IIUTO3WH, B PE3yJIbTATE YETO MOSIBJIS-
I0TCS IUPUMUINHOBBIE HYKJI€OTH b (TuMunHMOHOMochaT — TMOD,
ypunuamonodochar — YM®D u nuruguamonodochar — IIMD),
BXOJISINIIUE B COCTAB HYKJIEMHOBBIX KUCJIOT.

B c¢BsA3u ¢ Takoill Ba)KHOW POJIbI0O OPOTOBOUM KUCJOTHI B CUHTE3€
HYKJICOTH/IOB B CIIOPTUBHOI MTPAKTUKE B KAUeCTBE MUIIEBON 100aBKU
HEPE/IKO TPUMEHSIETCS OPOmMam Kajaus.

He3zoxcupubonyrxaeomuowvt (copepxar ae30kcuprbosy) obpasy-
I0TCSI U3 COOTBETCTBYIONIMX PUOOHYKJIEOTHIOB IyTEM BOCCTAHOBJIE-
HUST BXOJISITIEl B HUX pUOO3bI B 1€30KCUPHO03Y.

10.4. CUHTE3 HYKJIEMHOBbBIX KUCJIOT

Jlnist cuHTE3a HYKJIEMHOBBIX KUCJIOT MCIIOJIb3YIOTCS MOHOHYKJIEO-
TH/BI 00s13aTesibHO B Tpudocharhoii popme. Takue HyKIEOTUIBI CO-
JepXKaT B CBOEH MOJIeKyJie Tpu octaTka (hochOpHON KUCIOTHI U 00-
JIAJIAIOT TIOBBINIEHHBIM 3anacoM 3Hepruu. llepexoj HyKJIeOTUIOB
B TpudochatHyio GopMy OCYIIECTBISETCS IMyTEM B3aUMOJEHCTBUS
c ATO.

st cuntesa PHK HeoOxoanMo deThipe BUIa pUOOHYKIEOTH/IOB
(ATOD, I'TO, YT® u UTD). dus cunresa JHK ucnombsyiores ae-
30KCUPUOOHYKIEOTUIBI ToKe deThipeX BUI0B (ZIATD, il TD, nTTD
u nl{TD).

Cunre3 IHK (penauxayus) nuTeHCUBHO TPOTEKAET BO BPEMSI
KJIeTouHOTO neyenns. B mpomecce permkarmu B mosekyne JHK
(poauTesbcKasi MOJIEKYJIA) Pa3PBhIBAIOTCSI BOJOPOJIHBIE CBSI3U MEXKIY
A30THCTHIMU OCHOBAaHUSIMU OOEHX ee HUTEH, YTO IPUBOAUT K PacKpy-
uynBaHuio aBoitHON crmpanu JTHK u o6pazoBanmio aByX CBOGOIHBIX
nureil. K o6pazoBaBimiMcst cBOOOAHBIM HUTSIM, KaK K MaTPUIAM, TIO/I-
XOIAT HYKJIeoTuabl B TpudocdaTtHoii hopMe U CBOUMU a30TUCTHIMU
OCHOBaHUAMM € COOJTIOIEHNEM TIPUHITMIIA KOMILIEMEHTapHOCTH (aj1e-
HUH — TUMHUH U TYaHWH — IIUTO3UH) IPUCOEIUHSIOTCS K HUM. buia-
rojlaps 3TOMY TPWHIIUILY CO3/aeTCs HY)KHAs TOCJE0BATETHHOCTD
pacmoiokeHusl HyKJIeoTHaoB. [lo Mepe TprcoennHeHUs K MaTpPUIIE
HYKJICOTU/IbI CBSI3BIBAIOTCS B NOJIMHYKJIEOTH/IHbIE HUTH, KOTOPbIE Cpa-
3y Ke 3aKPyYMBAIOTCS ¢ MATPHUIIE B ABOIHYIO cripaib. [Ipu aTom ot
KaKJIOTO HYKJICOTHIA OTIIETJISETCS 10 [Ba ocTaTKa pocopHOit Kuc-
J0TBl B hopme nudocdara. B koHeuHOM UTOTE HA KAXKIOU MATpPUIIE
BO3HHMKAET HOBas HUTb, KOTOPAs MO CTPOEHUIO TOUHO COOTBETCTBYET
Bropoit T /IHK. B pesymprare pernsmkarny cMHTE3UPYIOTCS BE
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HoBble MostekyJsibl JIHK (modepuue), KoTopble SBJASIOTCS TOYHOH KO-
nueir poruteabckoil mosekysabl JJHK. B nogepanx monexynax omHa
MOJIMHYKJIEOTU/IHASI HUTh ITPOUCXOUT U3 POAUTENbCKON MOJIEKYJIBI,
a Ipyrasi CHFHTe3UPOBaHa 13 HYKJIEOTUIOB B IIPOIIECCE PETLTHKAIIUM.

Cunrtes PHK (mpanckpunuyusa) taxske mpoTtekaer ¢ ydacTheM
[ITHK. B mporiecce TpaHCKpUTIIINY PacCKPyIUBAETCS TOJTBKO OTPAHU-
uyennpiil yyactok JJHK v MaTpuiteil ciykut Juiib ofHa 0cBOOOINB-
mrasica #uTh JJHK. K aT0oil HUTH, Kak K MaTpuile, MOAXOAIT HYKJIEO-
Tl B TprdochaTHOI hopme, copepskaliue pubO3y, U 0 MPUHITUITY
KOMILJIEMEHTAPHOCTU PACIOJIaraloTCsI B CTPOTO ONPENeIeHHOM TIO-
psanke. 3aTeM HYKJIEOTUIBI COEMUHSIOTCS B MOJUHYKJIECOTUABI U OT
KaKI0ro u3 Hux otmersercss gudocdar. Ob6pazoBaBIIascs MOIU-
HYKJICOTH/HAsI 1Iellb C MaTpPHUIeil ABOIHOI crupain He oOpasyer
1 jieTko otxoauT oT MosekyJibl /I HK, mocse yero mpoucxoaut Boccta-
HOBJIEHHE ee BOMHON crimpasi. TakuM 06pa3oM IPOUCXOAUT CUHTE3
nrdopmarmonnsix (1PHK), tpancnoprasix (TPHK) 1 prbocommbix
(pPHK) PHK.

TecTbl A1 CAMOKOHTPOJIST

1. KoHeYHbIM NPOIyKTOM pacna/ia IypUHOBbIX HYKJIEOTH/IOB SIB-
JISIIOTCSL:

a) KeTOHOBBIE TeJia B) alleTOH

0) YIrJIeKUCIIbIN Ta3 ') MOYeBas KUCJI0Ta

2. KoHeyHbIMH IIPOIYKTOM pacnaia MUPUMUIAHOBBIX OCHOBAHUS
SIBJISIETCSI:

a) KeTOKUCJIOTBI B) TJIyTaMUH

6) MoueBast KUCJIOTa T') YIJIEKUCJBII Ta3

3. IIpoMesKyTOYHBIM COEMHEHHEM B CHHTe3e MUPUMHIUHOBBIX
OCHOBaHHUH ABJISI€TC:

a) aMMHUaK B) OPOTOBAast KUCJIOTA

6) mupyBar ') THO3WHOBAS KUCJTOTA

4. IIpoMe:KyTOYHBIM CO€IHHEHHEM B CHHTE3€ IIyPUHOBBIX OCHO-
BaHU ABJSETCA:

a) MOYEBUHA B) KETOHOBBIE TeJa

6) KeTOHOBBIE TeJIa T') UHO3WHOBAs KUCJTOTA

5. CuHTEe3 HYyKJIEHMHOBBIX KHCJIOT IPOTEKAET B:
a) JIM30COMax B) s/pe
6) rUTonIa3ZMe T') MUCTEPHAX IUTOIIA3MATUIECKOH CETH
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F'naBa 11
OBMEH YIJIEBO0B

C numieil B cyTku B opraHuaM uesioBeka mocrynaer 400-500 r
yrieBo1oB. OCHOBHBIE MUIIEBBIE YTJIEBOJBI — KpaxMaJ, KJeTdaTka,
caxapo3sa, JJaKT03a, TTUKOTEH.

[lepeBapuBanue MUIIEBBIX YIJIEBOIOB HAYMHAETCS B POTOBOH 110-
goctu. Ilox nefictBreM pepMeHTa CIIOHBI AMUAA3bI KPAXMAT U TJIN-
KOTEH TIOABEPrainTcst HerayOOKOMY pacllelyieHHio ¢ 06pasoBaHieM
HU3KOMOJIEKYJISPHBIX TIOJUCAXaPUAOB — MeKCTPUHOB. JlambHeNnmi
pacrmas IeKCTPUHOB, a TAKXKe HEPACIIETIEHHOTO KpaXxMasia U TJIUKOre-
Ha TIPOTEKAEeT B TOHKON KHUINKE C YYACTHEM aMUJIA3bl MOKETYA0THO-
ro coka. B pesysibrarte o6pasyercst [ucaxapy/l MajbTo3a, COCTOSIIAsT
13 JIByX OCTaTKOB TJTIOKO3bI. 3aBepIIiaeTcs repeBapuBaHue yTiaeBo[0B
npeBparieHeM 00pa3oBaBIIEHCsT MATbTO3DI U IPYTUX MHUIIEBBIX JINC-
axapuzoB (caxapo3a, JIaKT03a) B MOHOCAXapubl (TII0K03a, GPyKTO3a,
rajlakTo3a), TJIABHBIM U3 KOTOPBIX SIBJISIETCS 27110K03d.

Krneruatka (11eu1101032), B MOJIEKYJIe KOTOPOW OCTATKHU TIIOKO3BI
COEJIMHEHBI TIPOYHBIMU CBSI3SIMU, B XO/I€ TIUIIEBAPEHUSI HE PACIIETLIS -
eTcs U, PO/ Yepe3 BeCh KUIIEUHUK, BBIJIEJISIETCS N3 OPTaHu3Ma.

OG6pasoBaBInecss MOHOCAXaPH/Ibl BCACBIBAIOTCS 1O CHCTEME BO-
POTHOI1 BEHBbI U MOCTYTAIOT BHauaje B revyeHb. [Ipyu aTom B medeHb
MOCTYyTAeT MPAaKTHYECKH TOJBKO IJTI0K03a, TAK KaK B X0O7I€ BCACBIBAHUS
B KJIETKAaX TOHKOW KWIIKHU B Hee MOTYT MPEBPAIAThCSA APyTHE MOHO-
caxapunbl (HpyKTO3a, TAAKTO3a U 1IP. ).

B mevenu 3HauWTeNbHAA YACTH TJIIOKO3BI TPEBPANIAETCS B 2J1uU-
K02eH, KOTOPBIil TIPEICTaB/IsIeT coO0I0 3aMacHyIo, Pe3epBHYIO (hopMy
[JIFOKO3bI, WJIM JIETI0 TJIIOKO3bl (CBOOOHAS TJIIOKO3a HAKAILIMBATHCS
B KJIETKAaX HE MOJKET, TaK KaK €€ MOJIEKYJbl MMEIOT MaJblii pa3Mep
1 JIETKO TPOXOJAT Yepe3 KJIETOUHbIe MeMOpaHbl). Mex 1y mpueMamu
MUY B TIEYEHU [IPOTEKAET IIPOTUBOIIOJIOKHBIN MPOIECC — IJIMKOTEH
pacmazaeTcs Ha TJII0K03Y, KOTopas U3 MeYeHU BBIXOUT B KPOBb.

Cunmes zauxozena

[J110K03a, UCIOJIb3yeMast JJisi CAHTe3a TINKOTeHa, TIPEBAPUTENbHO
AKTUBUPYETCS.

CxeMaTUYHO aKTUBAIMIO IJIIOKO3bI MOKHO IIPEACTABUTH CJEIYIO-
UM 00pasoM:

+ AT®

I n-6- n-1 rn-1-yaood
“THQJ—)”(DWHD.
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CuHTe3 TIMKOTeHa OCYIIECTBISIETCST TIyTEM MPUCOEAUHEHUsST 00-
pasosasiiteiicst Y /[D-T110K03bI K HAPYKHBIM ITIETISIM MOJIEKYJT UMEIO-
IIErocst B KJIETKaX MeYeHH [JIMKOTeHa, KOTOPbIil Ha3bIBAETCS 3ampag-
xotl. [Ipu 3TOM B MOJIEKYJIy TJIMKOTE€HA BKJIIOYAIOTCST TOJBKO OCTATKU
IJTIOKO3bI. B pesysibrate MHOTOKPATHOTO NPHUCOEIMHEHUsI OCTATKOB
TJTIOKO3BI HAPY’KHBIE 1ENN YAJIMHSIOTCS U PA3BETBIISIOTCS, YTO BEJIET
K 3HAUUTETHHOMY YBETMUYEHUIO Pa3Mepa MOJIEKYJI IINKOTEeHA.

OcBoOo:K/IaIONIECS] B TIPOIECCE CUHTE3a TJINKOTEHA MOJIEKYJIbI
Y 1O Berynator B peakiuio ¢ AT® u cHoa npepantatorest B Y TO:

YOD + AT® ——> YTD + AllD

Takum 06pa3oM, HICTOYHIUKOM SHEPTUH JJIst CHHTE3a TJIMKOTEHA SIB-
sstercss ATD, a YTO BboInosHIET POJIb IEPEHOCUMKA SHEPTUH.

Braropapst cunTe3y B TledeHU TIPOUCXOIUT HAKOTLIEHUE TINKOTeHA
U €r0 KOHIIEHTPAIlHs MOKET TocTUTaTh 5—6%. IIpeBpalienne B medeHn
[JIIOKO3bl B TJIMKOTEH TPEIOTBPAIAET PE3KOE YBeJIUUeHUE ee Cojiep-
JKAHWS B KPOBHU BO BPEMsI TPUEMA TIHIITH.

CuHTE3 TJINKOreHa 13 TJIF0KO3bI TAKKE TPOUCXOIUT B MBIIIIIAX, HO
€ro KOHIIEHTpAI¥sl B HUX He rpesbiiaet 2—3%. OOpa3oBaHUIO TIMKO-
reHa B MBIIIIAX CIOCOOCTBYET IUIIIEBasT TUIIEPTIINKEMUSI.

CuHTE3 TIMKOTEHA YCKOPSETCSI TOPMOHOM UHCYAUHOM.

Pacnao eauxozena

Meskay npueMaMy I TIAMKOTeH MeYeHN PACIIeIIsieTcs U 1Ipe-
Bpalaercs B IVIIOKO3Y, KOTOPast BBIXOAWUT B KPOBb. DTOT paciiaj] et
¢ yuyactueMm (ochopHOil KUCTOTH W Ha3biBaeTcs: pochopoauzom.
[on neiictBuem dhochopHOIT KUCIOTHI OT HAPYKHBIX IIETIEll TIUKOTe-
Ha [I00YEPEHO OTLIEIISIIOTCSI OCTATKU IVIIOKO3bI B (hopMe TJII0K030-
1-docdara. IlosnocTeio ramkoren He pacmiersiercs. OcraBmmuecs
He6OJIbIITIE MOJIEKYJIbI TINKOTEHA CJIYKAT B JAJbHEHIIEM 3ampagkoi
IIPU €T0 CUHTE3€ 13 IVIIOKO3BL.

Dochoposn3 rInKoreHa MpoTeKaeT 1Mo CAeNYoIeMy YPaBHEHUIO:

(CeH1o05), + m H,PO, » (CH,,0,),., + mFn-1-¢
McxoaHbI ravkoreH nukoreH-«3aTpaBka»

+H,0
Mn-1-¢ —> Mn-6-¢ —> Miokosa + H,PO,

Pacrniaji riiMkoreHa B 1edeHu /10 TJII0KO3bl 4aCTO 0003HAYAETCST TEP-
MITHOM 2JI0K02eHe3 1 YCKOPSIETCSI TOPMOHAMHY 21H0KA20HOM 1 adpe-
HAAUHOM.
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Baarozapst nporekanuio B me4eHU JIBYX ITPOTUBOIIOJIOKHBIX TIPO-
I[ECCOB — CHHTEe3a TJIMKOTeHa W3 TJIIOKO3bl M €Tr0 paclajia CHOBa Ha
IJTIOKO3Y — €€ KOHIIEHTPAIUsT B KPOBU M3MEHSIETCSI TOJBKO B HEGOJIb-
IIOM [[Malla30He, MMOITOMY KPOBb MOCTOSIHHO CHA0KAeT BCE OpPraHbl
[JIIOKO30M.

B Mblniax paciiervieHue rInKoreHa oObIYHO HabJIofaeTcst Ipu
BBITIOJIHEHUU  (busuyeckoit paborTel. OHAKO CBOGOAHAs TIIOKO3a
31ech He 00pasyercsi, Tak KaK B MbIIIEYHBIX KJIETKaX HeT (hepMeHTa,
BBI3BIBAIONIETO TUPOJIU3 TII0K030-6-ocdata. [miokoszo-1-docdar
U TII0K030-6-docdaTt u3-3a Hanmuusg GocdaTHOTO ocTaTKa dyepes
CTEHKY MBINIEYHBIX KJIETOK MPOXOJANTHh HE MOTYT, TO3TOMY BCE /1ajib-
HeHIIIMe IPeBPalleHns 9TUX COeIMHEHUN TIPOTEKAIOT HEIIOCPEICTBEH-
HO B MBIIIIAX U HATIpaBJIeHbl Ha o0ecriedeHne X sHepPrueil.

Pacriaji riimKoreHa B MBIIIIAX CTUMYJIMPYET TOPMOH A0PEeHANUH,
KOTOPBIN BBIZEISAETCS B KPOBb KaK pa3 BO BPEMST MBIIIEUHOH PabOTHI.

Kamao6oausm yeneeodoe

Wcnionb3oBanue TIIOKO3bl B OPraHU3Me OCYIIECTBJSETCS J[BYMSI
My TSIMU:

e DBosbmmast wacts yraeBonos (90-95%) moaBepraeTcst pacmamy mo
eexcozooupochamnomy nymu (IJD-nymv), KOTOPbIL sIBISETCS
LTSt OPTaHM3Ma TJIABHBIM NCTOYHUKOM SHEPTHH.

e Hesmaunrtenphnas wacth rmokosbl (5—10%) pacmamaercs 1o
eexcozomonopocpammnomy nymu (TrMD-nyms), nmeonieMy aHa-
GoJIyecKoe Ha3HaueHue W 00eCIeYnBAOIIEMY Pa3InYHble CHHTE3bI
pub6030ii 1 6000opodom B hopve HAJID - H,,

I/T®-nymo MoxeT MpoTeKaTh A3pooHO Vi aHaspooHo. ASpoOHbIil
[1®O-1myTh GYHKIIMOHUPYET TIOCTOSIHHO, @ aHAIPOOHBIN pactiaj yrie-
BOJIOB HaOJIIOIAETCST TOJBKO MPHU MOBBIIIEHHON MOTPEOHOCTH KJIETOK
B 9HEPI'MH, B OCHOBHOM B CKEJIETHBIX MBbITIIAX.

Aapoonbuil pacnao 2n10K03vl

Aapobnwvil pactiaj yriaesoaos 1o ['IM-myTt — cI0KHbII, MHOTO-
CTAJIUUHBIN TTPOIECC, BKAOYAOMNHN IECATKA TPOMEKYTOUHBIX Peax-
11, TIPUBOASIIUX B KOHEYHOM MTOTE K 0OPa3OBaHUIO Y2JleKUC1020
2aza 1 600bL C Bble/eHeM OOJIBIIOTO KOJMYECTBA dHEPIUU. ITOT
MpoIiecc MOKHO Pa3/ieJIuTh HA TPU ITAIA, MTOCAETOBATENBHO WYX
IIPYT 32 IPYTOM.

lepewiii sman TJD-1myTn mpoTeKaeT B IUTOILIa3Me KJeToK. Ha
HTOM 3Talle TJII0KO3a MPEBPAIIAIOTCS B NUPOBUHOZPAOHYIO KUCIOMY
(tupyBaT). DTOT 3TAIl YACTO HA3BIBAIOT 2AUKOTIUIOM.
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Bmopoti v mpemuii smanvt TJ]D-niyTi IPOTEKAIOT B KJIETOUYHBIX
MUTOXOH/IPHSIX U 00s13aTeIbHO TPEOYIOT Kicaopozaa — O,.

B x0de 6mopozo smana ot MUPOBUHOTPAZHON KUCIOTBI OTIIETIS-
I0TCS1 YTJIEKUCJIBIN Ta3 U JiBa aToMa Bojaopoaa. [lanee oTiienseHnbie
ATOMBI BOZIOPO/IA TIEPEAIAIOTCS Ha KUCTIOPO/] C BBIZIEIEHUEM BOJIBI M O[1-
HoBpeMeHHbIM ciHTe30M AT®D, a 0OpaszoBaBIIasiCst U3 TUPOBUHOTPAI-
HOU KUCJIOTBI YKCYCHAsI KMCJIOTA TIPUCOEIUHSIETCS MAaKPOIPTUUECKON
CBS3bI0 K KODepMEHTY A — TIEpEHOCYUKY OCTaTKOB KUCJIOT.

O06pa3oBaBIINICA KOMILIEKC YKCYCHON KUCIOTBI U KoepMeHTa A
HA3bIBAETCST allETHIKO(MEPMEHT A.

Ha mpemvem smane ocTaToK yKCyCHON KUCJIOTBI, BXOJASIIUNI B CO-
CTaB alleTUIKOGhepMeHTa A, TOIBepraeTcs OKUCIEHUIO U TIPEeBpAIaeT-
ca B CO, u H,O.

ITOT 2TAll HOCUT IUKIUYECKUH XapaKTep W HA3bIBAETCS IMKJIOM
TPUKApPOOHOBBIX KUCJIOT, niv nukjiom Kpeoca.

B urore npu aspoOHOM OKHCJIEHUH TJIIOKO3a MPEBPAIIAETCsT B KO-
HEYHbIE ITPOLYKThI — YIJIEKUCIIBIN I'a3 U BOLY C BbIJ€JIEHUEM OOJIBIIOTO
KOJIMYECTBA 9HEPTHUH, 32 CUET KOTOPOI OCYIIIECTBIIsAeTCs cuHTe3 36—38
mosiekys1 AT® B pacuere Ha OJ{HY MOJIEKYJIY TJIIOKO3bI.

Hmozosoe ypasnenue aspoonozo I'/TD-nymu pacnada entoxo3vt:

C,H,,0, +6 0, + 38 AL® + 38 H,PO, —> 6CO,+ 6 H,0 + 38 AT®

BaxxpiM 9TamoM aspoOHOTO paciiaja TIIOKO3bI SABJSETCS LUK
Kpebca, B KOTOPOM ITPOUCXOANT OKUCTIEHNE alleTHaKkodhepMenTa A 10
CO, u H,O c BbizesierrieM OOJIBIIOTO KOJUYECTBA IHEPTUH, 32 CUET
KOTOpoi cuuTeaupupyercs muoro AT,

Cxema nukia Kpeoca

HS-KoA JInmoHHas Co,
Auemn KOA\M) kucnota (C,) 2H(+ 1/20,, - 3AT®)
LLl,aBeneBo chyCHaﬂ o- KeTOFnyTapOBaﬂ
KI/ICJ'IOTa K KI/ICJ'IOTa
2H(+ 1/20,, - 3AT(D
96n0qHaﬂ AHTapHag (+1/. )
kncnota ( ( kucnota (C,)
2H (+1/2 Oz,—3ATCD) 2H(+ 1/20,, - 3AT®)
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Anaspoonwiii pacnao yei1e60006

AHaspoOHBI paciaj] yriaeBogoB 0OBIYHO IPOTEKAET B MBIIIIAX IPU
BBITTOJTHEHUY WHTEHCUBHBIX HATPY30K. B 3TOM cirydae Bce peakiuu
[POTEKAIOT AHA3pooHo (Oe3 ydacThsi MUTOXOH/APHIT U TTOTPeOIeH s
KHCJIOPOJa) W MPUBOAAT K 00pa30BaHWIO ¥ HAKOIUICHUIO Jlakmama
(monounou kucaomot). Takoii aHasPOOHBIN paciial yrieBoI0B MOJTy-
YIJ Ha3BaHUE AHAIPOOHBLU 2IUKOAUS, NITU TIPOCTO 2JAUKONU3.

B MpInmIax riamkoau3y B OCHOBHOM TIOABEPTAETCS TJIUKOTEH (ero
B MBIII@AX MHOTO!), ¥ ero aHaspoOHOMY pacragy COOTBETCTBYET
cJierytolee NTOroBoe ypaBHeHMe:

(C,H,,0.),+ 6 O, + 39 AD®D + 39 HPO, —>
nukoreH
(CH,,0), , + 6 CO,+ 6 H,0 + 39 ATD
YKOPOYEHHbIN

rnnkoreH
AHaspoOHBIN paciiajl IIIMKOTeHa SIBJISIETCSI IOTOJTHUTEbHBIM CITO-
cobom nosryderust AT 1pu BHITOTHEHUN MHTEHCUBHON MBITIIEYHOMN
paboThl, MPOTEKAIOIIUI (€3 yd4acTust MUTOXOHAPUNA U TTOTPeOIeHMsI
KHUCJIOPOJIA.
B niestom TID-11yTh pactazia yrieBo0B MOXKeET ObITH TIPeICTABIEH
cTeyIoNIel YIPOIeHHON CXeMOI:

[miokosa [nukoreH
n-6-¢
Mupysat
AueTtun-KoA
COo, H).0 Jlaktat
(+ 38 AT® npwu pacnage rnokossbl; (+ 2 AT®d npm pacnagae rnioko3bl;
+ 39 AT® npu pacnaze ravkoreHa + 3 AT® npu pacnage ravkoreHa
B pacyeTe Ha OAHY MOJIEKYIY rOKO3bl) B pacyeTe Ha OOHY MOEKYIY r0KO3bl)

CooTHollleHnEe MeKIY aspOOHBIM U aHA?POOHBIM PACIAJOM yTIJie-
BOJIOB OIIpeie/IsieTcst TOTPeOHOCThIO KieToK B aHeprun (ATD). Ilpu
HU3KOU ¥ cpeHeit morpebHocTr KiaeTok B ATD mpeobiiamaer aspobd-
HO€ OKHCJIEHHE, a [IPU BBICOKOH MOTPEOHOCTH B sHEpruy OOJIbIIas
YacTh YTJIEBOIOB MIPEBPAIIAETCS B MOJIOUHYIO KUCJIOTY, T.€. HCIIOJIb3Y-
I0TCSI B TJIUKOJIU3E.
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TecTbl A1 CAMOKOHTPOJIS

1. CyrouHasi noOTpeGHOCTD B YIJI€BOAAX ISl B3POCJIOTO Y€TOBEKA

COCTaBJIsICT:
a)50-100r  6)100-150r  B)450-500T r)800-900 r

2. KoHeyHbIM NPOIYKTOM IHAPOJH3a KpaxMaja B Impolecce mu-
HeBapeHus sIBJIsIeTCA:
a) TJII0K03a 6) pubosa B) caxaposa r) GpyKTO3a

3. Pacmenuienne kpaxmaJja NHIY OCyIlecTBiaseTcs (hepMeHTOM:
a) aMuJIa3omn 0) karamas3oil  B) JIaKTa3od  I) caxapasoi

4. KoHEYHbIM NMPOAYKTOM aHa3pPOOHOrO pacnaja IIIOKO3bl sIB-
Jsercs:

a) O-KeTOIJIyTapoBasi KUCJIOTa  B) MUPOBUHOTPAZHAS KUCIOTA

6) MOJIOUHAST KMCJIOTa T') IaBeIeBO-YKCyCHAs KUCTIOTA

5. Imoko3a Aenonupyercs B neuenu B popme:
a) rMKoreHa  0) KpaxmaJa B) JIAKTO3bI I') caxapo3bl

6. Pacnaz riaMkoreHa B e4yeHU YCKOPSAET TOPMOH:
a) aJIbJI0CTEPOH B) TJIIOKaroH
6) mapaTropMoH T') THCYJTMH

7. Pacnaj riaukoreHa B MbIIIIIAX YCKOPSET TOPMOH:
a) aJipeHaJIuH B) MHCYJIUH
6) TIIIOKAroH ') KOPTUKOCTEPOH

8. CuHTE3 INIMKOreHa B MBIIIAX YCKOPSIET TOPMOH:
a) aJpeHaIH 6) rIIFOKAroH
6) MHCYIUH ') KOPTUKOCTEPOH

9. B kierke nepssiii atan I'/IM-nyTi pacnaaa riioK03bl MPOTe-
KaerT B:

a) MUTOXOH/IPUSIX B) ITUTOTLIa3Me

6) pubocomax r) sape

10. KoHe4HbIM NPOAYKTOM 1epBoro stana aspoounoro I'/IM-nytu
pacnajia rIoKO03bl SABJISIeTCS:

a) artetus-KoA B) MUPOBUHOTPA/IHAST KUCJIOTA

6) JakTat T') TIaBeIeBO-YKCYCHAI KUCI0TA
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11. OxkuciuTeabHOE AEKapOOKCHINPOBAHHE MHPOBHHOTPATHOMN
KHUCJIOTBI IPOMCXO/IUT C YYaCTHEM BUTAMUHA:

a) A 6) By B) By r)C
12. ITukx KpeGca cocTOUT U3 MOCIeI0BaTEIbHBIX MIPEBPAIleHUIA:
a) aeHnHa B) TJIUTIEpUHA
6) amermi-KoA ') MOYEBUHbI

13. B KJIeTKe IMKJI TPHKAPOOHOBBIX KHCJIOT POTEKAET B:
a) MUTOXOH/IPUSIX B) IUTOILTa3Me
6) pubocomax r) sape

14. Tlpu oxucienun mosekyiabl anetuwi-KoA B muxie Kpedca
CHHTE3UpPYeTCS:

a) 3 mosrekyser ATO B) 12 momrekyn ATO

6) 5 mosexysn ATD r) 38 momexkyn ATO

15. MoJoyHasi KUCJIOTa SIBASIETCS KOHEYHBIM NMPOIYKTOM aHa-
9POGHOTO MpeBpaIeHus:

a) aJleHnHa B) TJITOKO3bI

6) aMMHOKHCJIOT T') HyKJIEOTHIOB

16. B kieTKe aHa?pOOHDII [JIMKOJIM3 IPOTEKAET B:
a) MUTOXOHIPUSIX B) ITUTOTIIa3Me
6) pubocomax r) sape

17. Y 310poBOroO 4ejoBeKa B COCTOSTHUY MOKOS M HATONIAK KOH-
LEHTPAIH ITIOKO3bI B KPOBHU:

a) 1-2 mmouth /71 B) 8—10 MMoOB /1

6) 4—6 MMOJIB /1 r) 12—14 mmonn/n

18. TunoriMkeMHH COOTBETCTBYET KOHIIEHTPAIUS TJIIOKO3bI
B KPOBH:

a) 1-2 mmonb/n B) 8—10 MmMoB/ 11

6) 4—6 MMOJIB/ 1 r) 12—14 mmoub/n
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'naBa 12
OBMEH ;KHUPOB

12.1. IEPEBAPUBAHUWE 1 BCACBIBAHUE XMPOB

B cyrounom panmone o6brato comepskutest 80—100 r skupos. Ile-
peBapuBaHue KUPOB MTPOUCXOAUT B TOHKON Kumike. sKup mnpeasapu-
TEJBHO € TIOMOIIBIO JKeJYHBIX KUCJOT IPEBPAIAeTCd B 3MYJIBCHIO.
B nporiecce amynbrupoBaHust KpyIHble KallJin JKUPa TPEBPAIA0TCS
B MeJIKWEe, YTO 3HAYNTETHHO YBEIMYNBAET UX CYMMAapHYIO MOBEPX-
HOoCTh. DePMEHT TIO/KENTYIOUHOTO COKA AUNA3A, SBISISICH OETKOM, He
MOJKET IIPOHUKATh BO BHYTPb KalleJib JKUPa U PACHIEIISIET TOJbKO MO-
JIEKYJIBI JKUPa, HaXo/dmmuecs Ha moBepxnoctu. [loatomy yBenmuenue
00111eil TOBEPXHOCTH KarleJib JKUPa 32 CYET IMYJIbIMPOBAHUST 3HAUM-
TeJIbHO TOBbIIIaeT 3PPeKTUBHOCTD AeiicTBUs 3TOTO hepMmenTa. [lox
NefCTBUEM JIUTIA3bl JKUP YTEM THIPOJIN3a PACIIETISETCS Ha 2auye-
PUH T HCUPHDBLE KUCTOMDBL:

e}
CH, - O- B—R1 CH,OH R,- COOH
| i +3H,0
CH-0-C-R, —> CH-OH + R,-COOH
0 |
CH, -=0-C-Rg CH,OH R,- COOH
XKup FnuuepwuH KVpHbIE KNCNOTbI

[TockoJIbKY B IUIIE TIPUCYTCTBYIOT Pa3HOOOPa3HbIe KUPBI, TO B pe-
3yJIbTaTe UX TepeBaprBaHus 0OpasyeTcst GOJIBIIOE KOJUYECTBO pas-
HOBU/IHOCTEH KUPHBIX KUCJIOT.

[IponyKTbl paciienyieHus: XKUpa BCACBIBAIOTCS CIAU3UCTOU TOHKOU
KUIIKW. [7IMIepuH pacTBOPUM B BO/JIE, IO3TOMY €I0 BCacblBaHUE IIPO-
WCXOJUT JIETKO. JKUpHBbIE KMUCTOTHI, HEPACTBOPUMBIE B BOJIe, BCAChIBA-
IOTCS B BUZIE KOMIIJIEKCOB C JKETYHBIMU KUCIOTaMU (KOMIIJIEKCHI, CO-
CTOSILIME U3 JKUPHBIX U JKETYHBIX KUCJIOT, HA3bIBAIOTCS XOJIEMHOBBIMU
Kucaoramn). B KieTKax TOHKOH KUTITKY XOJEMHOBBIE KICIOTHI pacia-
NAIOTCS Ha JKUPHBIE U JKeTYHbIe KUCTOTHI. JKeTdyHble KUCIOThI U3 CTEeH-
KU TOHKOI KUUIIKU IIOCTYIIAIOT B IIeYeHb U 3aTeM CHOBA BBbIJEJSIOTCS
B COCTaBe JKEJTYM B MMOJOCTh TOHKON KUIIKH.

OcBoboauBIIIECS KUPHbIE KUCAOTBI B KJIETKAX CTEHKU TOHKOI
KUIIKA BHOBb COEIUHSIIOTCS C TJIMIEPUHOM, B pe3yJibTare 4ero oopa-
3yIOTCST MOJIEKYJIBI ;kupa. Ho B 9TOT mpoiiecc BCTYMAIOT TOJBKO SKHUP-
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HbIE KUCJIOTHI, KOTOPBIE BXOJAT B COCTAB sKMPa YeloBeKa. B pesymbra-
Te CUHTe3UpyeTcs uesoBedecKuil kup. Takas nepecTpoiika MUIEBbIX
JKUPOB B COOCTBEHHBIE JKUPbI OPraHU3Ma Ha3bIBACTCS PeCUHMEI0M
Jcupa.

BHoBb o6pasoBaBuniicss (peCMHTE3UPOBAHHBIN) KUP 10 JuMba-
TUYECKUM COCY/IaM, MUHYSI TI€4€Hb, IIOCTYIAeT B OOJIBIION KPYT KPO-
BOOOPAIIEHNS] U OTKJIAbIBACTCS B 3allaC B KUPOBBIX JIEN0. [J1aBHbIE
JKMPOBbIE JIEN0 OpPraHu3Ma — TOAKOKHAs JKUPOBast KJeT4aTka, 00JIb-
IIOW ¥ MaJIbIil CAaTbHUKH, OKOJIONIOYEeUHAs KallcyJia.

12.2. KATABOJIN3M JKNPOB

Wcmnonb3oBaHue KUpa B KAUeCTBe UCTOYHIKA SHEPTUN HAYMHAET-
CS1 C ero BbIXOJIA U3 JKMUPOBBIX JIETIO B KPOBSTHOE PYCJIO0. ITOT TPOIIECC
Ha3bIBAETCST MOOUAU3ayueti xpa. MoOUIN3AIMsI JKUPa YCKOPSIETCST
MOJT BAUSHUEM CUMIIATUYECKON HEPBHOW CHUCTEMBI U TOPMOHA ajpe-
HAJTMHA.

OcHOBHbBIE TIPEBPAIIEHUs] JKUPA TPOUCXOAT B [IEUEHU, TJIE€ UMEIOT-
sl aKTUBHbBIE (DEPMEHTHI JKMPOBOTO 0OMEHA.

B neuenu skup npesk/ie BCero nojiBepraeTcs TUAPoJIn3y U ImpeBpa-
IAETCsI, TaK JKe KaK U B KUIIEYHUKE, B TJIUIIEPUH U JKUPHbBIE KUCIOTHIL

O06pasoBaBIINIiCs 2 uUepun JIerko IepexouT B ¢pocoznuuepu-
HOBbLU anb0e2ud, KOTOPHIN SIBJSIETCST TAKKE TIPOMEKYTOYHBIM TPO-
IYKTOM paciiajia yrjieBOJOB W TT03TOMY BOBJIEKAETCS B YTJIEBOIHBIN
oOMeH.

Kupnole xucaomot, sIBISISCH BellleCTBAMU XUMUYECKH HEAKTHB-
HBIMM, BHauaJie aKTUBUPYIOTCs € ucrojb3oBanueM aunepruu AT
U CBSI3BIBAIOTCSI CO CBOUM TIEPEHOCUUKOM — Kopepmenmom A (KoMmIi-

JIEKC JcupHas xKucaoma — kogepmenm A Ha3LIBAETCS aUuUL-
xopepmenm A):
0
[
R - COOH + HS-KoA ~AT®Py R_C~S-KoA
XupHas -A AumnkodpepmeHTt A

Kncnota - ®®

O6pasoBanue anuiakodepMeHTa A IPOTEKAET B KJIETOYHOI IIUTO-
IJIa3Me € MCITOJIb30BaHUEM IHUTOTIa3MaTUUEeCKOTO KodepMeHTa A,
a JlabHelllee OKUCIEHUE OCTAaTKa KUPHOW KHUCJIOTHI TTPOUCXOJUT
B MUTOXOHIPUSX, Kyda obpaszoBaBiuiicss ammi-KoA mpoHuKath He
MOKET U3-3a GOJIBIIOrO pa3mMepa MoJIeKyJIbl KodepmenTta A. IToaTromy
ILJTs1 TIEPEHOCA OCTATKOB JKMPHBIX KUCJIOT B MUTOXOH/IPUM B KJI€TKaX
VIMEETCS eTlfe O/IUH TIEPEHOCUYNK — KAPHUMUH.
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B opranusme KapHUTUH CHUHTE3UPYETCS U3 AMUHOKUCJOTHI
JU3UHA.

B MUTOXOHIpUAX OKHUCIEHWE KUPHBIX KUCJIOT TTPOTEKAET B /IBA
JTarna.

Ha nepeom amane, nasviBaembiM f-oxucnenuem (laHHOE Ha3Ba-
Hiie 00YCJIOBJIEHO TeM, YTO OKHCJEHWIO MOJBEPraeTCsl YIIePOIHbIN
ATOM JKUPHOUM KUCJIOTHI, HAXOMSIIUICS B B-TIOJIOKEHUN ), OT JKUPHOU
KHCJIOTBI, CBSI3aHHOM ¢ KOePMEHTOM A, /IBaK/IbI OTIIEIIISIETCS TI0 /[BA
aToMa BOZIOPO/Ia, KOTOPBIE 3aTEM TI0 JBIXaTEIbHOM TIeTH TepenaroTcs
Ha MOJIEKYJISIPHBIN KUCJI0PO. B utore ob6pasyercst Bojia 1 3a CYET BbI-
NIeJISIONIENCS TPU 9TOM 9HEPTUU OCYIIECTBISETCS CUHTES MATH MOJIe-
kyn AT®. 3aBepinaercst B-oKucieHUe OTIIENTIEHUEM OT XKUPHOM KHC-
JIOTBI IBYYTJIepOIHOTO (hparMeHTa B BUJle auemunxopepmenma A:

R R R R
CH, CH CH-OH  C=0 CH,

| | |
CH CH +H,0 CH, CH, +HS-KoA C=0+ C=0
| —> | — > | —> | —> 1 T
G=0-2H C=0 C=0-2H C=0 S-KoA  S-KoA
A -KoA Y
S-KoA  S-KoA S-KoA  S-KoA HeTamRoR T e

Kncnota

[B-oxuciienne MHOTOKPATHO MMOBTOPSIETCSI 10 TEX TIOP, TOKA JKUPHAS
KHCJIOTa ITOJTHOCTBIO HE TIPEBPATUTCS B aleTHI-KoA, KosmyecTBo MO-
JIEKYJI KOTOPOTO PAaBHO IOJIOBUHE YICJIa aTOMOB YIJIEPO/IA B UCXOHON
JKUpHOIT Kucsore. Kak yske 0TMeuasioch, Kak/10€e OTIIeIJIeHUE alleTI-
KoepMmenTa A COTPOBOKIAeTCSA cuHTe30M 1s1TH MoJtekys1 ATD, ocy-
IECTBJISIEMBIM TKAHEBDBIM JIBIXaHIEM.

Bmopvim amanom oxucjieHus JKUPHBIX KHUCJOT SIBJISIETCS UUKJL
mpuxapéonoevix xucaom (ITK), vin uyuxn Kpeoca, 8 xoropom
MIPOMCXOANT AaJIbHENIee OKKUCAEHUE OCTaTKa YKCYCHOM KHCJIOTHI,
BXOJISATIEN B alleTUIIKO(DEPMEHT A, J10 Y21eKuUcn020 2a3a vi 600bt. I1pu
OKHCJIEHWH OJTHON MOJIEKYJIBI alleTuaKopepMenTa A Boijessiercss 12
mostekys1 ATD (em. rmaBy 11 «OOMeH yriieBo0B» ).

Okucjenre >KUPHBIX KUCJIOT IMPOTEKAET B MUTOXOHJPUSX IIPU
00s13aTeJIbHOM HCIIOJIb30BAaHUK MOJIEKYJISIPHOTO KHUCJIOPOJIA, IPUIeM
KHCJIOpo/ia TpebyeTcst HaMHOTO GOJIbIIe [0 CPABHEHHIO ¢ OKUCTEHIEM
yrieBoioB. [10aTOMY 3a CYeT OKUCJIEHMS KUPOB MOKHO 00ECIIEYUTh
9HEPTHUeil TOIbKO paboTy CpPeHEN MOIIIHOCTH, HO 3aTO OY€Hb TIPOJIOJI-
JKUTETbHYIO, TAK KaK 3aIachl JKUPa B OPraHU3Me BeChbMa 3HAUMTEJIbHBI.

[Tpu n36bITOUHOM 00pasoOBaHUM areTHAKOGepMeHTa A, 4TO 0ObIY-
HO ObIBaeT B IleyeHH, BMecTO IMKJIa Kpebca MPOMCXOMUT peaxkuus
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Kondencayuu. B pe3yibrate KOHAEHCAUN OCTATKH YKCYCHOI KUCJIO-
TBI, COEJIUHSISICH TIOIIAPHO, TIPEBPAIIIAIOTCS B KETOHOBBIE TeJa, a Kodep-
MeHT A BBIIEJISIETCST B CBOOOHOM BUJIE:

(l:H3 Cle
CH, =0 CH - OH
l (|3H AR, (|)H
= e > —>
2(73 o 2 HS-KoA | 2 - HAO [ 2
S-KoA COOH COOH
AueToykcycHas B-okcumacnsaHas
Kucnota Kucnota

KeToHoBbIE TENA

C TOKOM KpOBU KEeTOHOBBIE TeJa IMOCTYMaoT BO Bce TKaHU. Oj-
HaKO OOJIbIIAS YaCTh KETOHOBBIX TeJI M3BJIEKAETCSI M3 KPOBU OpraHa-
MW, UMEIOTIUMY BBICOKWE IHEPro3aTpaThl: MUOKAPIOM, CKEJTeTHHIMU
MBIIIIAMHU, TOYKaMU. B 3THX opraHax ¢ y4acTueM MX COOCTBEHHOTO
KodepMeHTa A KemoHosvle mesa 6HOBL NepPexoodsam 6 auemusi-
xogpepmenm A:

i i o
T L T T
+ + HS-Ko, + HS-KoA
CH ——— > CH, —>» CH, ———————>» 2C=0
| 2 - HALH, |2 I S
COOH COOH Cc=0 S-KoA
B-okcumacnsHas ALeToyKcycHast S AueTnn-KoA
Kncnota Knucnota S-KoA

AueToauetnn-KoA

Hanee aunerunkodepMmenT A, okuciassach B nukie KpeGca, naer
STUM OpraHaM HeoOXOIMMYIO SHEPTHIO I MX (YHKIMOHUPOBAHUSL.
Oco6GeHHo BesiKa PoJib KETOHOBBIX TeJI IPU 0becrieyeHnn aHeprueit
MPOOKUTETBHBIX (DU3NYECKUX HATPY30K.

[Tpu HAKOIJIEHUU KETOHOBBIX T€JI B KPOBU BO3MOKHO 0Opa3oBaHue
ayemona:

g i
cC=0 —> cC=0
I - co, |
CH2 CH3
(l:_OOH AueToH
AueToykcycHas

Kncnota

JTto BEIIECTBO B OPTaHU3M€E HE UCIIOJb3YETCA U BbIJEIAETCA B CO-
CTaBe€ BbIJIbIXa€MOT'0O BO3/1yXa, MOYHU U 110Ta.
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12.3. CUHTE3 JXUPA

CUHTE3UPYIOTCS KUPBI U3 TJIUIEPUHA U JKUPHBIX KUCJIOT.

['mumepun B opranmaMe BO3HUKAET TIPU pactajie Kupa (THIIeBOTOo
1 COOCTBEHHOT0), a TaKsKe JIErKo 06pasyeTcst 13 yTIeBOI0B.

JKupHbIe KUCTIOTBI CHHTE3UPYIOTCS U3 auemunaxkopepmenma A —
YHUBEPCATBHOTO MeTabo/InTa opranuama. J[Jist 3Toro cuHTesa ele He-
o6xommMbr Bogtopoz (B dopme HAID -H,) u sneprust AT®D. B opra-
HU3ME CUHTE3UPYIOTCS TOJbKO HACHIIIEHHbIE 1 MOHOHEHACHIIIICHHbBIE
(vMeronie OfIHY ABOWHYIO CBS3b) JKUPHBIE KUCJIOTH. KHUCIOTHI, co-
nepxariue gBe u GoJiee IBOMHBIX CBSI3€H B CBOEH MoJiekyJe (T10Ju-
HEHACBHIIIIEHHbIE ), B OPTraHU3Me HE CUHTE3UPYIOTCS U JOJKHBI ITOCTY-
narh ¢ naeit. JIs cuHTesa JKupa Takike MOTYT ObITh MCIIOJIb30BAHbI
JKUPHbIE KICIOTBI — MPOYKTHI THAPOJIN3A MTUIIIEBOTO 1 COOCTBEHHOTO
JKUPOB.

Bce yuacTHUKHM cWHTe3a KHMpa JOJUKHBI ObITh B aKTUBHOM BHJIE:
TJuIepuH B hopMme enuyepodochama, a XKupHbIe KUCJIOTHI B (hopMme
ayunxopepmenma A. CuHTE3 KUPa OCYIIECTBISETCS B IIUTOILJIA3ME
KJIeTOK (IperuMyIIeCTBEHHO KUPOBOI TKaHU, lIe4eHU, TOHKOU KUIITKH )
U TIPOTEKAeT IO CIEAYIONIeH cxeMe:

o) 0
CH,OH +R,- C~S-KoA CH,-0-C-R,
| Q | (I:I) +H,0
CH-OH +R,~ C~S-KoA CH-0-C-R, _ ",
| o - H,PO,
CH,-O-PO,H, -2HS-KoA  CH,-O-PO,H,
nuepodocdar ‘
9 11
CH,- 0-C - R, o CH,-0-C-R,
' Q +R, - C~5-KoA ! Q
CH-0-C-R, — “""0CH-0-C-R,
| —HS-KoA [ 0
CH,OH CH,-0-C-R,

CJietyer OYepKHYTh, 4TO TJMIEPUH 1 KUPHBIE KUCJIOTHI MOTYT
OBbITh MMOJIyYeHbl 13 yIIeBoA0B. [ToaTOMY ITPpK M3OBITOYHOM TIOTPEdIe-
HUM YIJIEBOIOB Ha (hoHE MAJIOIIOABIKHOTO 00pasa )KU3HU Pa3BUBACT-
sl OKMpeHHe.
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TecTbl A1 CAMOKOHTPOJIS

1. Ilpu mosHOM OKHcJeHuH 1 T ;KHpa BbIesIeTCs 9HEPTHS B KO-
JnvecTBe:
a) 2 KKaJ 0) 4 KKaJ B) 9 KKau r) 15 kxaju

2. IlepeBapuBaHue >KUPOB OCYIIECTBISETCS (PEPMEHTOM:
a) aMuJIa3on B) JINTIA301
0) KaTamasoii r) dhochopriazoit

3. CyTO‘IHaﬂ HOTpe6HOCTb B JKHpE IJIA B3POCJIOTro 4Y€JI0BE€Ka CO-
CTaBJIAECT:

a)20-30r B) 80-100Tr

6) 40-50 T r) 150180 r

4. B nepeBapuBaHNN U BCACHIBAaHUU KUPOB IPUHUMAIOT YYacTHE:
a) aMUHOKHCJIOTHI B) JKUPHbBIE KUCJIOTHI

6) JKeTYHBIE KUCJIOTHI T') KETOKUCJIOTHI

5. MoOHIN3aIMIO JKUPA U3 SKAUPOBBIX JIETIO BbI3bIBAET TOPMOH:
a) ajipeHaINH B) IJIIOKAroH
6) asmbI0CTEPOH T') WHCYJIMH

6. TpaHCIOPT SKUPHBIX KUCJIOT B MUTOXOHIPUH OCYIIECTBIISIETCS:
a) aTbOYMUHOM B) KapHUTHHOM
6) reMorJI06MHOM I') MUOTJIOOMHOM

7. JKupHbie KMCIOTHI IPH -OKKUCIEHUH IPEBPANIAIOTCS B:
a) aretnyi-KoA B) TJIIOKO3Y
6) TMIepuH T') YTJIEKUCJIBIHN Ta3 ¥ BOAY

8. B-oKucCIIeHHE JKUPHBIX KHCJIOT IIPOTEKAET B:
a) JIM30COMax B) prubocomax
6) MUTOXOHIPHSIX T) IATOTIIA3ME

9. Kakaplii TUKJ B-OKHCIEHUS JKUPHBIX KUCJIOT CONMPOBOKIAET-
Csl CHHTE30M:

a) oguo#t mosiekynst AT®  B) 12 monekya ATO

6) nsatu Mosiekya ATD r) 38 mosiekyan ATD

99



Yacmo 1. buoxumus uenosexa C.C. Muxaunos

10. KoneunbiMu MNPpOAYKTAaMH MOJHOIO0 OKUCJICHUS JKUPOB ABJISI-

I0TCA:
a) TJIUTIEPUH U JKUPHBIE KUCTOTHI B) KETOHOBBIE TeJIa
6) TJIMIEPUH 1 KETOKUCIIOTHI T') YIJIEKUCBIN Ta3 ¥ BOJa

11. IIpoMeskyTOYHBIMH HPOAYKTAMHU PaCNaja >KUPHBIX KHUCJIOT

SIBIISTIOTCST:
a) TJIUIEepuH B) IIUpyBaT
6) KeTOHOBBIE TeJIa T) YTJIEKUCJIBIH Ta3

12. KeTtoHoBbIE Tes1a 00pa3yloTcs us:
a) arteTusikoepmenTa A B) TJIUIIEPUHA
6) GyrupuikodepmenTa A I') YIJIEKUCJIOTO ra3a

13. KeTOHOBBIM TeJIOM SBJASI€TCH:
a) aMUHOYKCYCHAsI KUCJI0TA B) KETOTJIyTapOBasi KUCJIOTA

6) aleToyKcycHas KUCJI0Ta T') aBeJIeBO-YKCYyCHAs KUCIOTA

14. KeToHOBBIE TejIa SBJISIOTCS OCHOBHBIM HCTOYHHKOM IHEPIruu

npu Gere Ha:

a) 60 m B) 1000 M

6) 100 m r) 10 000 m
15. CuHTe3 JKUPOB NPOTEKAET B:

a) JIM30coMax B) ITUTOTLIa3Me
6) MUTOXOHIPHUSIX T) saape

16. JKemyHble KUCIOTHI CUHTE3UPYIOTCA U3:
a) aMUHOKUCJIOT B) KETOKUCJIOT
6) JKUPHBIX KHCJIOT T) X0JIecTepruHa

17. VI3 xonecTepuHa 1o BIUSHUEM YyJIbTpadHoieTa CHHTe3UpY-

€TCd BUTaMHUH:

100
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I'naBa 13
BNUOXUMUA KPOBU

B criopTuBHOM MpaKTHKe aHAN3 KPOBU MCIIOJB3YETCS JIJIsT OllEH-
KN BJIWAHUA Ha OPTaHU3M CIIOPTCMEHA TPEHMWPOBOYHBIX M COPEBHO-
BaTeJIbHbIX HAarpy3oK, OIl€HKN Cl)yHK]_[I/IOHaJIbHOI'O COCTOAHMA CIIOPTC-
MeHa U ero 3/10poBbs. Hbopmaius, oaydeHHast Mpyu UCCIeI0BAHIH
KpoBH, IIOMOTAa€T TPEHEPY YIIPABJATHL TPEHHUPOBOYHLIM ITPOLIECCOM.
[TosTomy crnenuagucT B 00sacTu (hUBMYECKOH KyJIbTYPhI JOJIKEH
MUMeTh HeOOXOAMMBIE TIPEACTABJIEHUS O XMMUUECKOM COCTaBe KPOBU
1 eT0 M3MEHEHNSX TI0f] BO3/leHicTBIEM (hPU3NIECKUX HATPY30K Pas3iny-
HOTO XapaKTepa.

Oowasn xapaxmepucmuxa Kpoeu

O6beM KpoOBHU y YesloBeKa OKOJIO 5 JI, 4TO COCTABJISIET IPUMEPHO
1/13 wactb 0T 0ObeMa UM MACCHI TeJIa.

ITo cBOEMY CTPOEHUIO KPOBbH SIBJISIETCSI JKUIKOW TKaHBIO M TIOZ00HO
JI060#i TKaHW COCTOUT W3 KJIETOK ¥ MEKKJIECTOYHOM JKUIKOCTH.

Kierku kpoBu HOCsT Ha3Banue popmennvte anemenmot. K Hum
OTHOCSITCSI KpACHBIE KJIETKU (SPUTPOLUTHI ), Oesible KIeTKU (JIeHKoIu-
TBI) M KPOBSTHbIE IJTACTUHKH (TpoMGoIuThr). Ha 10110 KJIeToK mprxo-
ITATCST OKOJIO 45% 0T 06beMa KPOBH.

JKuzakas yactb KpoBU HasbIBaeTCs naa3mou. O6beM ILIa3Mbl CO-
CTaBJISIET COOTBETCTBEHHO NMPUMEPHO 55% 0T 0Obema Kposu. Iliazma
KPOBH, M3 KOTOPOH yjaneH 6elok (huOPUHOTEH, Ha3bIBAETCSI CblBO-
PpomKoil.

Bbuonoeuueckue pynxyuu kpoeu

OcHOBHBIMH (PYHKITUSAMU KPOBH SABJISIOTCS CIIELYTOTTHE:

1. Tpancnopmuas pynxuus. O6ycI0BIEHA TEM, YTO KPOBb IIOCTO-
STHHO TI€PEMEIAETCs 110 KPOBEHOCHBIM COCY/IaM U TIEPEHOCHUT PaCTBO-
peHHble B Hell BerecTBa. MOKHO BBIIETUTH TPU PA3HOBUIHOCTH 3TOMN
dbyaKIIIH.

Tpoduueckas dynxyus. C KPOBbIO KO BCEM OPTraHaM JOCTaBJISIOT-
sl BeIeCTBa, HEOOXOMMMBIE JJIst 0OecriedeHusT B HUX MeTaboJm3Ma
(MCTOYHNKYM 9HEPTUH, CTPOUTEILHBIM MaTepual /iJid CHHTE30B, BUTA-
MUHBI, COJTU U JIP.).

Hvixamenvnas @ynxyusa. KpoBb ydacTByeT B TepeHOCE KHUCJIO-
pojia OT JIEeTKUX K TKAaHAM U IMepeHoce YIJIEKHUCIO0TO Ta3a OT TKaHen
K JIETKUM.
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Boiderumenvnas gynxyus (3xckpemoprast). C HOMOIIBIO KPOBU
KOHEYHBIE MPOAYKTHI MeTabOoJM3Ma TPAHCIOPTUPYIOTCS U3 KJIETOK
TKaHEN K BBIJIEJTUTENbHBIM OPraHaM C TIOCTENYIONUM UX yAaJeHueM
13 OpraHu3Ma.

2. Bawgumnasn pynxyua. Ira GyHKINS ITPEXKIe BCETO 3aKII0YaET-
cs1 B obecriedyeH UMMYHUTETA — 3all[UThl OPTAaHU3MA OT 4y KEPOIHBIX
MOJIEKYJ W KJeTOK. K 3amuTHON (GyHKIIUU TakKe MOXKXHO OTHECTHU
CIIOCOOHOCTb KPOBH K CBEPTHIBAHUIO. B 9TOM cilydae ocyIecTBisieTcst
3aI1Ta OPTaHN3Ma OT KPOBOTIOTEPH.

3. Peeynsmopnas ynxyus. Kposp ydactByer B obecriedeHUN
MOCTOSTHCTBA TEMIIEPATYPHI TeJIa, B MoJjiep:kaHuy nocrtosinctea pH u
OCMOTHYECKOTO JaBieHusA. C TTOMOIIBIO KPOBH ITPOUCXOIUT TTEPEHOC
TOPMOHOB — PEryJISITOPOB MeTabO I3MA.

Bce nepeunciennbie GyHKIIMN HANIPaBJIEHBl HA MOJIEPKAHUE T10-
CTOSHCTBA YCJOBWH BHYTpPEHHEH cpeibl OpraHu3Ma — 2oMeocmasa
(TTOCTOSHCTBA XUMUYECKOTO COCTaBa, KUCIOTHOCTH, OCMOTUYECKOTO
JIaBJICHUST, TEMTIEPATYPHI U T.II. B KJIETKAX OPTaHU3Ma).

Xumuneckuii cocmaes niazmot Kpoeu

XUMHUYECKUI COCTAB I1JIa3Mbl KpOBU B IMOKOE€ OTHOCHUTEJIbHO I10-
crosiied. OCHOBHBIE COCTaBHbIE KOMIIOHEHTHI I1JIa3Mbl cJaeaymronme:

Boza - 90%
Benxu - 6-8%
ITpoune opranMyeckue Belecrsa — OKoJo 2%
MuHepaJbHbIE BellecTBa — oxkomno 1%

Beaxu naasmvr kposu nensarcss Ha jaBe (HPaKIUK: aabOyMubL
u 2n00yaunst. CooTHoIeHne MeXIY aJlbOyMUHAMEH U TI00yJIMHA-
MM HOCUT HasBaHUE <aJbOYMUHO-TIOO0YJINHOBBIN KOa(DDUIIHEHT>
u paBo 1,5—2. Boinosinenune pusnvyecKkux Harpy30K COMPOBOK/IAETCS
BHAYaJie yBeJIMYEHUEM 3TOT0 KO hUIIMEHTa, a TIPU OUY€Hb ITPOJI0JIKU-
TEJILHOI paboTe OH CHIKAETCS.

ANbOYMutbL — HU3KOMOJIEKYJISIPHBIE OEJIKK ¢ MOJIEKYJISIPHOI Mac-
coti okoso 70 Teic. /la. OHU BBITIOTHSIOT BE€ OCHOBHbIE (DYHKITUU.

Bo-niepBbix, Guarogapst Xopolieii pacTBOPUMOCTH B BOjie 9TH OeJi-
KW BBITIOJTHSOT TPAHCHIOPTHYIO (DYHKIIHMIO, TIEPEHOCS ¢ TOKOM KPOBH
pasJinyHble HEPACTBOPUMbIE B BOjle BelllecTBa (HANPUMED, SKUPBHI,
JKUPHBIE KACJIOTHI, HEKOTOPBIE TOPMOHBI U JIP. ).

Bo-BTOpBIX, BCJEACTBHE BBHICOKOW THUAPODUIBHOCTH aabOyMUHBI
UMEIOT 3HAYUTEJBHYIO THAPaTHYIO0 (BOAHYIO) O0OJIOUKY M HOITOMY
3a/Iep’KUBAIOT BO/LY B KPOBSIHOM pycJe. 3ajiep:KKa BOJIbI B KDOBTHOM
pyciie HeoOXOMMa B CBSI3H C TEM, U4TO COJEPKaHUe BOJbBI B TIa3Me
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KPOBWU BBITIIE, YeM B OKPYSKAIONTUX TKAHSX, U BOJa B CUIy Anddysun
CTPEMUTCSI BBIUTH M3 KPOBEHOCHBIX COCY/MOB B TKaHu. [Toatomy mpu
3HAYUTEJbHOM CHUZKEHUM aJbOyMUHOB B KPOBU (IIPU TOJOJAHUMU,
pu T10Tepe GENTKOB ¢ MOYOi pU 3a00/I€BaHUSIX TTOYEK) BOSHUKAIOT
OTEKH.

Iodyaunst — 310 BHICOKOMOJIEKYJISIPHBIE OETKH € MOJIEKYJISIPHOM
maccoit okosio 300 teic. [la. [TogobHo ambbymMuHAM TIOOYIUHBI TaK-
JKe BBIMOJIHSAIOT TPAHCIIOPTHYIO (DYHKIIUIO U CIIOCOOCTBYIOT 3a/1ePiK-
Ke BOJIBI B KPOBSIHOM pyCJie, HO B 9TOM OHU CYIIECTBEHHO YCTYIMAIOT
anbOymuHam. OJHAKO y TJIOOYJIMHOB MMEIOTCSI U O4YeHb BasKHbIE
dbyukiwn. Tak, HEKOTOPbBIE TJIOOYJIMHBI SIBJSTIOTCS (hepMEHTaMU 1 yC-
KOPSTIOT XUMHWYECKHEe PEAKIUH, IPOTEKAIONINe HEOCPEICTBEHHO
B KpoBsiHOM pyciie. Emte ogHa (yHKIMS TJI00YJIMHOB 3aKJII0YAETCS
B VX YYaCTHUHU B CBEPTHIBAHUU KPOBHU U B 0OECIIEYEHUN MMMYHUTETa
(BammuTHag GYHKIN).

Béubiirast yacTh OEJIKOB ITa3Mbl CHHTE3UPYETCS B TIEYEHHU.

[Tpoune opranuyeckue BerecTBa (KpomMe OEJKOB) OOBIYHO JIETISIT-
Cs1 Ha JIBE TPYIIIIBL: a3omucmole 1 0e3azomucmole.

A3omucmote coedunenus — 310 IPOMEKYTOYHDIE U KOHEUHbIE TTPO-
JYKTbI 0OOMeHa OeJIKOB M HYKJIEMHOBBIX KUCJIOT. V3 IPOMEKY TOUHBIX
IPOAYKTOB OEJIKOBOr0 0OMEHa B IJIa3Me€ KPOBU UMEIOTCST HU3KOMO-
JeKYaAsaApHbLe nenmMudvl, AMUHOKUCIOMYL, Kpeamun. Koneutbie po-
JYKTBI MeTaboim3Ma OeJIKOB — 9TO TIPEKIIe BCETO MOUesuHa (ee KOH-
IEHTpAIs B TJIa3Me KPOBH JOBOJBHO BbIcOKad — 3,3—6,6 MMOTh /1),
OMMpyOUH (KOHEYHBIN IPOAYKT paciajia reMa) U KpeaTHHuH (KOHed-
HBIU TIPOJIYKT pacmhajia kpeaTurbocdara).

M3 1pOMeKYTOUHBIX MPOAYKTOB OOMEHa HYKJEHMHOBBIX KHCJIOT
B IUIa3Me KPOBU MOKHO OOHApPYKUTh HYKJIEOmMuowvl, HYyKJIeo3uoot,
azomucmole ocHosanus. KoHeuHbIM TPOAYKTOM pacraa HyKJIeu-
HOBBIX KUCJIOT SIBJISIETCS MO4€8as KUCA0MA, KOTOPasi B HEOOJIIINON
KOHIIEHTPAIINsI BCET A COIEPKUTCS B KPOBU.

JL7ist OLIEHKH coJiepsKaHus B KPOBH HEOETKOBBIX a30TUCTBIX COE/U-
HEHUIT YacToO WMCIOJIb3yeTcs TIoKa3aresib «Hebeaxoswti azoms. He-
OEeJIKOBBII a30T BKJIIOYAET a30T HUBKOMOJIEKYJISIPHBIX (HEGETKOBBIX)
COEIMHEHUH, TJIAaBHBIM 00pPa30M IEPEYNCIIEHHBIX BbIIE, KOTOPbIE
OCTAIOTCSI B TIJIa3Me WJIN CBIBOPOTKE KPOBH TIOCJIE yIaleHts OETKOB.
IToaToMy 3TOT MOKa3aTelb TAKKe HASLIBAIOT «OCTATOYHBIM a30TOM>.
[ToBbilieHNE B KPOBU OCTATOYHOTO a30Ta HabJII0/IaeTCst TP 3a00ieBa-
HUSX MOYEK, a TaK/Ke TIPU JITUTEIBHON MBIIEeUHO paboTe.

K 6ezazomucmoim 6ewyecmeam 1nia3mor KpOBU OTHOCSITCST Y21€60-
0bl 11 AUNUObL, 2 TAKXKE TIPOMEKYTOYHbIE TPOAYKTHI UX MeTa00IM3MA.
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['maBHBIM YTJIEBOZIOM TITa3MBI SIBJISIETCS 27110Kk034a. Ee KomHieHTpa-
U1 y 3/I0POBOTO YEJIOBEKA B TMMOKOE U COCTOSTHUU «HATOIIAK» KOJIe-
6Jietcst B y3koM auanazone ot 3,9 10 6,1 mmourns /i (uau 70—110 mr%).
[TocTymaeT rioko3a B KPOBb B Pe3yJibTaTe BCACHIBAHUS U3 KUITEYHH-
Ka [IpU TTepeBapUBaHIUK TTUIIEBBIX YIJIEBOIOB, a TAK/KE TP MOOMIIN3a-
I[UU TJIUKOTeHA reyeHn. Kpome rIioKo3bl B IJ1a3Me TaKyKe COflepsKaT-
csl B HEOOJIBIINX KOJIMYECTBAX JPYTHe MOHOCAXapuibl — hpyxmosa,
eanaxmosa, pubosa, dezoxcupubosa v 1pod. IIpoMesKyToYHbIE TIPO-
JYKTBI YTJIEBOHOTO OOMEHA B IIJIa3Me TIPe/ICTaBIeHbl NUPOBUHOZPAO -
HOU U MONO4HOU KUcJIOTaMu. B 1oKoe copepskaHre MOJIOYHON KHC-
J0Th (JakTata) Huskoe — 1-2 mmous,/i. [loa BusHMEM hUsmueckux
Harpy3o0K, 0COOEHHO MHTEHCHUBHBIX, KOHIIEHTPAIIUsI JIAKTaTa B KPOBU
pe3Ko Bo3pacTtaeT (J1axke B ecsATKY pasl).

JIumuipl Ipe/IcTaBaeHbI B [JIa3Me KPOBY HCUPOM, HCUPHBIMU KUC-
aomamu, pocporunudamu u xonecmepunom. Beencrsre Hepac-
TBOPHUMOCTH B BOJI€ BCE JIMMTUIBI CBSA3AHBI ¢ OEJKaMU TLTa3MBI: JKIP-
HbIe KHUCJOTHI ¢ ambOyMUHAMMU, KUP, GOCHOTUIHUIB U XOJIeCTEPUH
¢ robyuHamu. V3 IpoMesKyTOYHBIX TIPOAYKTOB JKUPOBOr0 0OMeHa
B TIJIa3Me BCEr/la UMEIOTCSI KemoHogble mead.

Munepanvhote eujecmea HaxonsaTCs B TIIa3Me KPOBHU B BUJIE Ka-
tionos (Na', K*, Ca®*, Mg*" u ap.) u anuonos (CI', HCO,, H,PO,,
HPO 42', SO 42', J u np.). Bosbime Bcero B miiazmMe COAEPKUTCS HATPH,
KaJivist, XJI0puioB, Oukap6onaroB. OTKIOHEHUST B MUHEPAJIBHOM CO-
cTaBe TJIa3Mbl KPOBU MOTYT HaOJIOAThCST IPU PA3INYHBIX 3a00J1€Ba-
HUSX ¥ TIPU 3HAYUTEJTHHBIX TIOTEPSX BOJIBI 32 CUET TTOTOOT/EJEHIS TPH
BBIIIOJIHEHUU (PUBHYECKON pabOTHI.

CopepskaHue OCHOBHBIX KOMITOHEHTOB KDOBU TIPECTABIEHO
B TabJI. 5.

Tabnuua 5
OCHOBHbIe KOMIIOHEHTbI KPOBH
KoMmoHent KoHuenrpanus Konuenrpauus
B TPAAUIHOHHBIX ¢IHHULIAX B enuHumnax CU
Beaxn

O6wuii Genok 6-8% 60-80 r/n
Anvoymunst 3,5-4,5% 35-45 r/n
TnoGynunsi 2,5-3,5% 25-35r/n
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Oxonuanue mabn. 5

KoMIIonenT Konnenrpanus Konnenrpanus
B TPAIMIHOHHBIX eIHHUIAX B equaunax CH
Temoznooun
V MYJHCHUH 13,5-18% 2,1-2,8 mmon/n
¥ JICeHUWUH 12-16% 1,9-2,5 mmons/n
DubpuHOreH 200-450 mr% 2-45 r/n

He6eikoBbIe a30THCTHIE BElIECTBA

Ocmamounuiii azom 20-35 mr% 14-25 mmons/n
Mouesuna 20-40 mr% 3,3-6,6 mmoub/n
Kpeamun 0,2-1 Mmr% 15-75 MkMomB/1
Kpeamunun 0,5-1,2 Mmr% 44-106 MKMoOIBL/1
Mouesasn kucioma 2—7 Mr% 0,12-0,42 MmMonb/n
Bunupyoun 0,5-1 mr% 8,5-17 MxMmonb/1

Be3a3zoTucThie BemecTsa

Tokosza (namowax)

70-110 Mr%

3,9-6,1 mmoub/1

Dpyxkmosa 0,1-0,5 mr% 5,5-28 MxMous/n
Jlakmam
apmepuanbHas Kposb 3-7 Mr% 0,33-0,78 mmonb/n
6EHO3HASL KPOBb 5-20 Mr% 0,55-2,2 Mmmonb/n
Kemonoevie mena 0,5-2,5 mr% 5-25 mr/n
Jlunuovl o6ugue 350-800 mr% 3,5-8 r/n
Tpuznuyepuont 50-150 mr% 0,5-1,51/n
Xonecmepun 150-300 mr% 4-7,8 mmonb/n
MuHepajbHble BellecTBa
Hampui
naasma 290-350 mr% 125-150 mmoms/n
apumpoyumol 31-50 mr% 13,4-21,7 mmouns/n
Kanuu
nnasma 15-20 Mr% 3,8-5,1 mmons/n
apumpoyumol 310-370 mr% 79,3-99,7 mmors/it
Xnopuowt 340-370 Mr% 96-104 mmomb/a
Kanvyuit 9-11 Mr% 2,2-2,7 mmonb/n
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Kpacnvie kaemxu (3pumpouumot)

DPHUTPOITH COCTABISIIOT OCHOBHYIO MACCy KJIETOK KPOBI. B 1 MM®
(M) KPOBH OGBIYHO COTEPKHUTCS 4—5 MIIH KPACHBIX KIeToK. O6pa-
3YIOTCST SPUTPOIUTHI B KPACHOM KOCTHOM MO3Te, (YHKIIHOHUPYIOT
B KPOBSIHOM PYyCJie M Pa3pyIaloTcs TIaBHBIM 00Pa3oM B CeJIe3eHKe
U B meueHU. sKU3HEHHBIN IUKJ 3TUX KJIeTOK cocTaBiager 110—-120
JTHEH.

IPUTPOIMTHI TIPEACTABJIAIOT COOOI ABOSIKOBOTHYThIE KJIETKH, JIH-
IEHHbIE sijiep, pUOOCOM M MUTOXOHAPHUI. B CBSI3W ¢ 3THM B HUX He
MIPOUCXO/IAT TAKHUE TIPOIECCHI, KAK CHHTE3 OeJIKa U TKaHEBOE JIbIXaHHe.
OCHOBHBIM HCTOYHUKOM 3HEPTUU JIJISI S3PUTPOIIUTOB SIBJISIETCST aHa-
APOOHBII pacial IJIFOKO3bI (TJIHKOJIN3).

OCHOBHBIM KOMIIOHEHTOM KPaCHBIX KJIETOK SIBJISIETCS OEIOK
2emoenooun. Ha ero pomo npuxoxures 30% OT Macchl 9pUTPOIMTA
i 90% OT CyXoro ocTaTKa 3TUX KJIETOK.

[To cBOEMY CTPOEHUIO TEMOTJIOOUH SIBJISIETCSI XPOMOTIPOTEUIOM.
Ero Mojexyna o6afaeT 4eTBEPTUYHON CTPYKTYPOI M COCTOUT M3 Ue-
ThIpeX cybvedunuy. Kaxnas cyOobenHUIA COAEPKUT OIUH NOUNEN -
muo v onut 2em. CyObeIMHUIIBI OTIUYAIOTCS IPYT OT JPyTa TOJIBKO
CTPOEHHEM MOJHUMENTHA0B. ['eM mpeacTaBisieT co600 CIOKHYIO I[H-
KJINYECKYIO CTPYKTYPY 13 YETBIPEX TTMPPOJIBHBIX KOJIETI, COAEPKAIILYIO
B IIEHTPE aTOM [IBYXBaJICHTHOTO Jcee3a (F62+)2

H,C=CH CH,

COOH COOH

OcHoBHast (DyHKIIMSI 9PUTPOIUTOB — dbixamenvhasn. C yyacTreMm
SPUTPOIUTOB OCYIIECTBIISIETCS IIEPEHOC KUCAOPOOA OT JIETKUX K TKa-
HIM U Y2JleKUC1020 2a3a OT TKaHel K JIETKUM.

U mrn =110 1.
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B xanunispax Jierkux napiuuajgbHOe JaBJIeHUe KUCJI0PO/a OKOJIO
100 MM pr. cT. (TTapIuaIbHOE AaBJIEHIE — ITO YACTH OOIIETO ABIEHUS
CMeCH Ta30B, TIPUXOJSIIASCS HA OTJEIbHBIN Ta3 U3 3Toi cMecu. Ha-
npuMep, pu atMochepHoM naBireHun 760 MM pT. CT. Ha OO KUC-
JIOpojia MpUXOAUTCst 152 MM PT. CT., T.e. 1/5 4acTh, Tak KakK B BO3/yXe
06b1uHO cozepskutcest 20% kucaopoza). [Ipu TakoM gaBieHnn MpakTu-
YECKH BECh TeMOTJIOONH CBSI3BIBACTCS ¢ KUCTOPOIOM:

Hb + O, —> HbO,
remornobuH OkcuremornnobuH

IIpucoepunsiercst KUCJIOPOJ HENMOCPEJCTBEHHO K aTOMY JKeJesa,
BXOJIAIIEMY B COCTaB TeMa, IPUYeM B3aUMOJIEICTBOBATh C KUCJIOPO-
JIOM MOKET TOJIbKO /IByXBaJIeHTHOe (BOCCTaHOBJIEHHOE) skeJie30. [103-
TOMY Pa3JIMYHbIe OKUCTUTENN (HAIpUMep, HUTPATHI, HUTPUTHI U T.I1.),
mpeBpanias Kejae30 U3 ABYXBAJIEHTHOTO B TPeXBaJeHTHOE (OKUCJIEH-
HOE), HAPYIIAIOT JIbIXaTeJbHYIO (PYHKITUIO KPOBH.

OG6pa3oBaBIIUICS KOMILIEKC TeMOTJIOOMHA € KHCIOPOAOM —
0KCU2eM02100UH C TOKOM KPOBH TIEPEHOCUTCST B Pa3INYHbIE OPTaHbL.
BenencrBre norpebiieHnst KUCJI0pPO/ia TKaHAMU TapIaabHOe [aBJie-
HUE ero 3/eCb HAMHOTO MEHbIIe, 4eM B JlerkuX. [Ipy HuskoM napuu-
AJIbHOM JIaBJIEHUU TIPOUCXOAUT AMCCOIMAIINST OKCUTEMOTIIOOMHA:

HbO, —> Hb+0,

CrerneHb pacna/a OKCUIeMOTIO0MHA 3aBUCUT OT BEJIMYUHBI TTaPIU-
AJIbHOTO JIaBJIEHUS KMCJIOPO/A: YeM MEeHbIIe MapiiuajibHOe JaBJIeHue,
TeM GOoJIbIIIE OTLIEILISIETCS. OT OKCUIeMOTrIo0uHa Kucaopoaa. Hampu-
Mep, B MBIIIIAX B COCTOSTHUU MOKOSI MapIiMabHOE JABJICHUE KUCIIO-
poaa npumepHo 45 mm pr. cT. IIpu TakoM maBJIeHWU AUCCOIUAIUN
HO/IBEPraeTcsi TOJBKO OKOJIO 25% okcuremorsoOuna. IIpu pabore
YMePEHHOH MOIITHOCTH TAPIUAJIbHOE JaBJICHIE KUCIOPO/IA B MBIIIIIAaX
MPUMEPHO 35 MM PT. CT. U paciiajly ToABepraeTcs yke okoio 50% ox-
curemorsiobuHa. I1pu BBIOJHEHUN WHTEHCUBHBIX HATPY30K MapIii-
aJIbHOE JIaBJICHKE KMCJIOPO/Ia B MBIIIIAX CHIKaeTcst 10 15—20 MM pr.
CT., 4TO BbI3bIBAET OoJIee TIIyOOKYIO TUCCOIUAIIMIO OKCUTEMOTIOONHA
(Ha 75% u Gouee). Takoii xapaKkTep 3aBUCUMOCTH JUCCOIMAIINH OK-
CUTeMOTJIOOMHA OT MapIMaIbHOrO JABJICHUs KUCJIOPOAA TO3BOJISET
3HAYMUTENbHO YBEJNYUTh CHAOKEH e MBI KUCIOPOAOM IIPU BBITIOJ-
HeHUY PU3UIECKO pabOThL

Yceuienre IUCCONMAIMM OKCUTEMOTJIOONHA Takke HabJoaer-
cs IIPU TIOBBIIIEHUN TEMITEPATYPhl TeJla U YBEJIMYEHUN KHCIOTHOCTH
KpOBM (HaIpUMeP, MIPU TOCTYIUIEHUH B KPOBb OOJBIINX KOJMYECTB

107



Yacmo 1. buoxumus uenosexa C.C. Muxaunos

MOJIOYHOW KHCJIOTBI TIPY HHTEHCUBHOM MBIIIEYHOI paboTe), 4TO TOKE
CIIOCOOCTBYET JIyuliieMy CHaOKeHU IO TKAaHEH KIUCIOPOIOM.

B 1iesiom 3a cyTKM 4eJsIOBEK, He BBITOJIHSIONNN husndeckoii pabo-
ToI, uciob3yeT 400—-500 1 xucaopoaa. IIpu BHICOKO# ABUTATETHHON
AKTUBHOCTHU MOTPeOIeHIe KUCI0PO/Ia 3HAYUTETHHO BO3PACTAET.

TpaHCOPT KPOBBIO Y271eKUCN020 2A3a OCYIIECTBIISIETCS N3 TKAHEH
BCEX OPTaHoOB, I/l MPOUCXOAUT ero oOpasoBaHUE B MPOIecce KaTa-
60Jsin3Ma, B JIETKIE, U3 KOTOPBIX OH BBIIEJSIETCST BO BHEITHIOW CPEILY.

Béabinast yacTh yrileKUCJI0ro ra3a TepeHoCUTCs KPoBbio B (Gop-
Me coneit — oukapbonamos xamis u uarpusi. Ilpespamenue CO,
B OMKapOOHATHI IPOUCXOUT B IPUTPOIUTAX C YIACTHEM TeMOTI06u-
Ha. B spurporrax nakammaorcst 6nkapbonatsr kamvst (KHCO,),
a B azme Kposu — 6ukapbonatsl Hatpusi (NaHCO;). C TokoM Kpo-
B 0OpaszoBasiecss OMKapOOHATHI MOCTYTAIOT B JIETKKE U MTPEBpalia-
I0TCSI TaM CHOBA B YTJIEKUCJIbIM Ta3, KOTOPBIN yAAJseTcs U3 JIETKUX
C BBIJIBIXaEMbIM BO3JIyXOM. JTO IIPEBpAIll€HUE TPOUCXOIUT TaKKe
B 9PUTPOIUTAX, HO YiKe C y4acTHeM OKCUTeMOTJIOONHA, BO3HUKATOIIIe-
TO B KAITMJISIPaX JIETKUX 32 CUET TIPUCOEIMHEHUST KUCTIOPO/A K TeMO-
rI00MHY (CM. BBIIIE).

buonornueckuii cMbICJI TAKOTO MEXaHU3MA [TEPEHOCA KPOBbIO yTJIe-
KHCJIOTO Ta3a 3aKJII0YaeTCst B TOM, YT0 GUKAapOOHATHI KaJIvsl U HaTPUsT
00J1/IaI0T BBICOKON PaCTBOPUMOCTbIO B BOJIE, TOATOMY B 9PUTPOIIUTAX
U B [JIa3Me OHU MOTYT HaXOJMThCSI B 3HAYUTEJNHHO OOJIBIINX KOJIUYe-
CTBax 110 CPABHEHUIO C YTJIEKUCJIBIM Ta30M.

Heb6ompimas vacte COy MOKET MepeHOCUTHCST KPOBBIO B (husnye-
CKHU PACTBOPEHHOM BHJIE, a TAK/Ke B KOMILJIEKCE C TEMOTJIOOMHOM, Ha-
3bIBAEMBIM Kap02eM02106UHOM.

B cocTostHum mokost B CyTKH 00pasyeTrcsi ¥ BBIJEISAETCS U3 Opra-
HusMma 350-450 1 CO,. BeimosHenne dhusmyecknx Harpy3oK IpUBO-
JINT K YBEJMUYEHUTO 06Pa30BaHMsI U BbIIEJEHUS YIJIEKUCIOTO ra3a.

Beavte xknemxu (neirxoyumot)

B orsmume oT KpacHBIX KJIETOK JIEHKOIUTBI SIBJISIIOTCS TIOJIHO-
IIEHHBIMU KJIETKaMU C OOJIBIITMM SIIPOM U MUTOXOHPHUSIMHE, TTOATOMY
B HUX IIPOTEKAIOT TaKKe BaKHeHIne OMOXUMIYECKHE TIPOIECCHI, KaK
crHTe3 OEJIKOB U TKaHEBOE JIbIXaHHeE.

B COCTOSIHIM TTOKOST Y 3/[0POBOTO YesoBeKa B 1 MM® KPOBH cozep-
sxkuTest 6—8 Thic. seiikoruToB. [Ipu 3a601€BaHUSX KOJUYECTBO OEJIhIX
KJIETOK B KPOBU MOKET KaK YMEHbINAThCs (JIEHKOIeHNs), TaK U yBe-
JUYUBaThest (TEHKOIMTO3). JIeHKonTo3 HabMoaaeTCs U Y 3[J0POBBIX
Jofielt, HampuMep, Tocje TprueMa TTUIN WU TTPU BBITIOJHEHUN MBbI-
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mevyHoit paboThl (MUOTEHHBIN JielKo1uTo3). [Ipu MuoreHHOM Jieii-
KOI[UTO3€ KOJUYECTBO JIEHKOIMTOB B KPOBW MOJKET MOBBICUTHCS /IO
15-20 ToIC./MM° 1 GoJICe.

Pazmuuaior Tpu Bua JEHKOUWUTOB: Jaum@pouumot (25-26%),
Mmonoyumot (6—7%) u epanyaouumot (67—70%).

JlumboruTsl 06pas3yiorcst B iuMbaTHIECKUX y3J1ax U CeJie3eHKe,
a MOHOIIUTHI U TPAHYJIOIIUTHI — B KPACHOM KOCTHOM MO3TE.,

JIeHKOIUTHI BBIMOJHAIOT 3auiumuyto GyHKIUIO, y4acTBys B 0be-
CTIeYeHUY UMMYHUMema.

B camom o6IieM Buje UMMYHHUTET — 9TO 3all[UTa OPraHU3Ma OT
BCETO «UyXKOro». [0/l «ay:KiM» 1T0Ipa3yMeBaloTCs PA3JINYHbIe dysKe-
pOjiHbIe BBICOKOMOJIEKYJISIPHBIE BEIECTBA, 00Jaatonime crerubuy-
HOCTBIO U YHUKQJIBHOCTHIO CBOETO CTPOEHNUS 1 OTIMYAIONTNECS BCJIe-
CTBHE 3TOTO OT COOCTBEHHBIX MOJIEKYJI OPraHU3Ma.

B nacrosiiiiee Bpemst BbIZESIOT /1Be (DOPMBI UMMYHUTETA: CREY-
uuueckuii n necneyuuuecxuu. Ilon cuenubudeckuM OOBIYHO
HojipazyMeBaeTcsi COOCTBEHHO UMMYHUTET, a HecrenupuiecKuii um-
MYHUTET — ATO pa3juuHbie (GakTopbl HeCTIeUMUIECKON 3aIUTHI Op-
raHU3Ma.

Cucrema crienuduueckoro UMMYHHUTETA BKJIOYAET mumyc (Bu-
JIOUKOBasi JKeje3a), ceJle3eHKYy, aum@amuueckue y3avt, aum@o-
uonvle ckonaenus (B HOCOTIIOTKe, MUHIAJIMHAX, AlITIEHIUKCE U T.II.)
u aumpoyumoi. OCHOBY 3TOI CUCTEMBI COCTABJISIOT TUMOIIUTBI.

JIro6oe dysKepopHOE BEIECTBO, Ha KOTOPOE CIIOCOOHA pearupo-
BaTh MMMYHHAsI CHCTEMa OpraHu3Ma, 0003HAYAETCSI TEPMUHOM AH-
muzen. AHTUTEHHBIMU CBOMCTBaAMU OOJIAIAIOT BCE <«4yXKHe» OEJKH,
HYKJIEMHOBBIE KUCJOTBI, MHOTHE TTOJUCAXAPU/BI U CJIOXKHBIE JIUTIHU-
nibl. AHTUTEHAME MOTYT OBITh TaKKe OaKTepUAIbHbIE TOKCHHDI U 11e-
Jible KJIETKM MUKPOOPTaHU3MOB, TOUHEE MAKPOMOJIEKYJIbI, BXOJSIIINE
B uXx coctaB. Kpome TOr0, aHTUTEHHYIO aKTUBHOCTH MOTYT ITPOSIBIIATH
U HU3KOMOJIEKYJISIPHbIE COEIMHEHUS, TaKhe KaK CTEePOU/IbI, HEKO-
TOpbIE JIEKAPCTBa MPU YCJIOBUM WX MPEIBAPUTEIHHOTO CBSI3BIBAHUS
¢ 6eJIKOM-HOCHTENIeM, HAlprMep, albOyMUHOM IasMbl Kposu. (Ha
3TOM OCHOBAHO OOHAPYKEHNE NMMMYHOXMMUYEKCKIM METOZOM HEKO-
TOPBIX AOMUHTOBBIX MPETIAPATOB IIPY IIPOBEJEHUN IOTTMHT-KOHTPOJISI. )

[TocTynuBmMii B KPOBSIHOE PYCJIO AHTUTEH PACIIO3HAETCS OCO-
ObiMuU JielikoruTaMu — T-uM@orTaMu, KOTOpble 3aTeM CTHMYJIN-
pYIOT IIpeBpaiieHue Ipyroro Buaa JEeHKonuToB — B-mumdoruTos —
B IUIa3MAaTUYECKUE KJIETKU, KOTOPbIe jlajiee B cesie3eHKe, JTUM(Oy3-
JIaX ¥ KOCTHOM MO3T€ CHHTE3UPYIOT 0COObIe GeIKI — anmumena, niu
UMMYHO2N00YAUHbL. TeM KpyTiHee MOJIEKYJIa aHTHTeHa, TeM OOJIbIie
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o6pasyercsi pa3nYHbIX AHTUTEJ B OTBET Ha €ro MOCTYILIEHWE B OpP-
ranu3M. Y Kaxk/IO0TO aHTHUTEJA UMEIOTCS JIBa CBSA3BIBAIOIINX yYacTKa
IUTSl B3AUMOJIENICTBUSI CO CTPOTO OIpPe/eJIeHHBIM aHTUTeHOM. Takum
06pa3oM, KayK/Iblil aHTUTEH BBI3BIBAET CHHTE3 CTPOTO CIHEIH(PIIECKUX
AHTUTEJL.

OG6pasoBaBinnecst aHTUTENA TTOCTYIAIOT B TJIA3My KPOBU U CBsI-
3BIBAIOTCS TaM C MOJIEKYJIOM aHTWUTeHA. B3anMopelicTBue aHTHUTEJ
C aHTUTEHOM OCYIIECTBJISIETCST Iy TeM 00Pa30BaHUs MEK /Ly HUMU HEKO-
BAJIEHTHBIX CBSA3eH. ITO B3aMMOJIEHCTBIE aHAJIOTHYHO 00Pa3OBAHUIO
(dbepmeHT-cyOCTPATHOTO KOMILTEKCA TIPU (DEPMEHTATHBHOM KaTaJIH3e,
MIPUYEM CBSI3bIBAIOIIMI YYACTOK aHTUTEIA COOTBETCTBYET aKTUBHOMY
1enTpy depmenta. [TockoabKY OOJIBITUHCTBO aHTUTEHOB SIBJISTIOTCS
BBICOKOMOJIEKYJISPHBIMU COEJTUHEHUSIMU, TO K AaHTUTEHY OJTHOBPEMEH-
HO TIPUCOEINHSIETCST MHOTO aHTHTE.

OO6pa30oBaBIINICS KOMIIEKC AHMUZEH — GHMumesio 1ajee moj-
Bepraercsi (pazoyumo3y. Eciv aHTUTEHOM SIBJISIETCS UyXKePOJHAs
KJIETKa, TO KOMILJIEKC aHTUTEH — aHTUTEJO TIOABEpraeTcs BO3[eli-
cTBUIO (hepMEHTOB IJIa3Mbl KPOBHU TI0/{ OOIINM Ha3BaHHEM CUCmMeMda
Komnaemenma. Jta ciokHasA (pepMEeHTATUBHAS CUCTEMA B KOHETHOM
UTOTE BBI3BIBAET JIN3UC TYKEPOIHON KIIETKH, T.€. ee paspyiienue. O6-
Pa30BaBIINECS TIPOAYKThI JTU3KCA Jlajiee TAKKE TIOJ[BEPTAIOTCS (pazo-
Uumo3y.

[TockoJIbKY B OTBET Ha MOCTYILJIEHUST aHTHTeHa aHTUTela 00pasy-
I0TCST B M30BITOYHBIX KOJIMYECTBAX, NX 3HAYMTEHbHAST YaCTh OCTAETCST
Ha JITUTEIbHOE BPeMsI B TJIa3Me KPOBH, BO (hpaKIuu Y-rJio0yJIMHOB.
Y 310pOBOTO uejiOBeKa B KPOBU COMEPIKUTCS OTCPOMHOE KOJUYe-
CTBO Pa3JIMYHBIX AaHTUTE], 0OPA30BABIINXCS BCJIEACTBHE KOHTAKTOB
C OYE€Hb MHOTUMH YY;KEPOTHBIMY BEIIECTBAMU U MUKPOOPTAaHU3MAMU.
Hasmane B KpOBU TOTOBBIX aHTHUTEN MO3BOJISIET OPTAHU3MY OBICTPO
00€e3BpeKMBaTh BHOBD MTOCTYHAIOIINE B KPOBb aHTUTEHDBI. Ha 5TOM s1B-
JIEHUU OCHOBAHO TIPOBejieHUe TIPOMUNIAKTUIECKUX TIPUBUBOK.

[pyrre GopMBI JIEHKOIUTOB — MOHOUUMBL I 2PAHYIOUUMBL —
YUYacTBYIOT B (pazoyumoze. Darormro3 MOKHO paccMaTpUBaTh KaK
HecTenmryecKyio 3alUTHYIO PEAKIINIo, HAIPABJEHHYIO B TIEPBYIO
ouepellb Ha YHUUYTOKEHUE TTOCTYAIONINX B OPTaHU3M MUKPOOPTaHU3-
MOB. B niporiecce ¢aroiuto3za MOHOIMTBI ¥ IPAHYJIOIUTHI TOTJIOMIAIOT
GakTepuu, a TakKe KPYITHbIE YyKePOIHbIe MOJIEKYJIbI U Pa3pylIaioT
UX CBOUMHU JIM30COMaJIbHBIMU (hepMeHTamMu. Daronuros Takxke co-
MIPOBOXK/IAETCS 0OPAa30BaHMEM AKTUBHBIX (DOPM KHUCJIOPOJA, TaK Ha-
3bIBAEMBIX CBOOOJIHBIX PAJNKAJIOB KHCJIOPOAA, KOTOPBIE, OKUCJISIS
JIATON/IBI OaKTEPUATBHBIX MeMOpaH, CIOCOOCTBYIOT YHUUYTOKEHUIO
MUKDPOOPTaHU3MOB.
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Kakx otmeuanoch Boitie, (aroruTosy Takske MOABEPTAIOTCS KOM-
TMIJIEKCHI AaHTUTEH — aHTUTEJIO.

K dakropam Hecrenmnpmyeckoil 3alTUTBI OTHOCATCS KOKHBIE
U CJIUBUCTBIE Oapbepbl, GaKTEPUITUIHOCTD KEJIYIOUHOTO COKa, BOCTIA-
sienue, hepMeHTHI (JIM30IUM, TIPOTEUHA3BI, TEPOKCHU/IA3HI ), IPOTUBO-
BUPYCHBII 6eJI0K WHTEPGhEPOH U JIp.

Perynsapuple 3aHATHS CIOPTOM U O3[0POBUTEIBHON (DUBKYJIb-
TYpOll CTUMYJMPYIOT UMMYHHYIO cUCTeMy U (DakTOpbl Hecrenuu-
YeCKOI 3aIllUTHl U TEM CAMBIM TTOBBIMIAIOT YCTOMYMBOCTH OPTaHM3MA
K J€HCTBUIO HEOMATOMPUSTHBIX (PAKTOPOB BHEIIHEH CPeJibl, CIOCO6-
CTBYIOT CHUZKEHUIO 00111l 1 MHMEKIMOHHON 32060J1eBaeMOCTH, YBEJIH-
YUBAIOT MTPOAOKUTETbHOCTD KU3H.

OnHAaKOo UCKITIOUNTENHHO BBICOKHE (PU3UIECKUE U HMOITMOHATTbHBIE
Meperpy3Ku, CBONCTBEHHBIE CIIOPTY BBICHIUX JOCTUKEHUH, OKa3bIBa-
10T Ha UMMYHUTET HebaronpusTHoe BiusHue. Hepeako y copreme-
HOB BBICOKO#1 KBaJn(uKaIiuu HabJIr01aeTcst MoBbIleHHas 3ab0eBae-
MOCTb, 0COOEHHO B MEPHO/] OTBETCTBEHHBIX COPEBHOBAHUI (MMEHHO
B 9TO BpeMs (QU3MUECKOe U HIMOIMOHATBHOE HANIPSKEHUE TOCTUTAET
cBoero mnpeznenal). OdeHsb OomacHbl Ype3MepHble HATPY3KM A7 PacTy-
niero opranuamMa. MHOTOUYNCTIEHHbBIE JIAHHBIE CBUETENbCTBYIOT, UTO
UMMYHHasl CUCTeMa JIeTeil U MOAPOCTKOB OoJjiee UyBCTBUTENbHA K Ta-
KUM Harpy3KaM.

B ¢Bs3u ¢ aTUM BaskHeilel MeIMKo-OM0JI0TUYecKol 3a1aueil co-
BPEMEHHOTO CITOPTa SIBJISAETCS KOPPEKIHS NMMYHOJIOTHYECKUX HAPY-
MIEHUH y CIIOPTCMEHOB BBICOKON KBAMM(DUKAITUHU ITyTeM TTPUMEHEHUT
Pa3JIMYHBIX UMMYHOCTUMYJIMPYIOIIUX CPENCTB.

Kpoesanvie nnacmunxu (mpoméoyumot)

TpoMOOIHUTEL — 3TO Ge3bsiZIePHbIE KIETKU, 00Pa3yIONecs: U3 Iu-
TOTIJIA3MbI METAKAPUOIUTOB — KJETOK KOCTHOTO Moara. KosimuecTBo
TPoMGOIIUTOB B KpoBH 0051410 200—400 Thic. /MM°. OcHoBHAst GrouI0-
rruyeckasd QYHKINA 3THX (DOPMEHHBIX 2JIEMEHTOB — yYacTHe B ITPOIiec-
ce CBepPThIBaHUS KPOBU.

Ceepmuleanue kposu — CIOKXHENNI (hepMEHTATUBHBIHN MPOIIECC,
BeAyNIHMIA K 06pPa30BaHMIO0 KPOBSIHOTO CTYCTKa — MpPoMOa — ¢ 1eJIbio
MPEYIPERTEHUS KPOBOIIOTEPU TTPH TTOBPEKIEHIN KPOBEHOCHBIX CO-
CY/IOB.

B cBeprhiBaHMM KPOBU y4YaCTBYIOT KOMIIOHEHTBI TPOMOOIIMTOB,
KOMIIOHEHTBI TLIa3Mbl KPOBH, & TAKJKe BENECTBA, TIOCTYAIOIIIE B KPO-
BSHOE PYCJIO M3 OKPY:KAOIMX TKaHeil. Bee BelecTBa, yyacTByionue
B 9TOM IMIpOIlecce, TIOJNYYUIN Ha3BaHue axmopvl c8epmvl86aHus.
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[To cTtpoenuio Bce (hakTOPHI CBEPTHIBAHUSA KpoMe ABYX (MOHBI Ca*
1 hochonuIuIbI) SIBIAAIOTCS OeJKaMi ¥ CHHTE3UPYIOTCSI B TIE€YEHH,
npuyeM B cuHTe3e psifia (hakTopoB yuacTByeT BuTaMuH K.

BenkoBbie (haKTOPBI CBEPTHIBAHUS TTOCTYTIAIOT B KPOBSIHOE PYCJIO
U UPKYJIUPYIOT B HEM B HEAKTUBHOM BuU/Ie — B (hopMe TpodhepMeHTOB
(TpeniiecTBeHHUKOB (hePMEHTOB), KOTOPBIE TIPU TIOBPEXKAEHNN KPO-
BEHOCHOTO COCY/Ia CIIOCOOHBI CTaTh aKTUBHBIMU (hepMEHTaMU U y4Ya-
CTBOBATh B TIPOIIECCE CBEPTHIBAHUSA KPOBU. Barofapst mocTosiHHOMY
HATMYUIO TPOGEPMEHTOB, KPOBh HAXOJIUTCS BCE BPEMS B COCTOSTHUH
«TOTOBHOCTH» K CBEPTBIBAHUIO.

B camom ymipotiieHHOM BH/I€ TIPOIIECC CBEPTHIBAHMSA KPOBH MOKHO
YCJIOBHO Pa3fIeJIuTh HA TP KPYIHBIX ATATIA.

Ha nepsom smane, naunHalonieMcs Ipy HApYIIEHUH TI€0CTHOCTH
KPOBEHOCHOTO COCYy/a, TPOMOOIIUTHI OY€Hb OBICTPO (B TeueHue ce-
KYH/I) HAaKaIlJTMBAIOTCS B MECTe TIOBPEKIEHNUST U, CJAUTIAICh, 00Pa3yioT
CBOETO poja «IpoOKY», KOTOpasi OrpaHuYnBaeT KpoBoredyenune. YacTb
TPOMOOIIMTOB MPH ATOM Pa3pyIIAeTcsi, U U3 HUX B TJIa3My KPOBU BbI-
x0T pocpoaunuder (oxun us haxtopos cBeprhiBanus). OnHoBpe-
MEHHO B TIJIa3Me 33 CYeT KOHTAKTa C TIOBPEXKAEHHON MOBEPXHOCTHIO
CTEHKH cOCyla WM C KaKUM-JUO0 WHOPOIHBIM TesJoM (HarpuMep,
UTJIA, CTEKJIO, JIE3BHE HOKA U T.I1.) TIPOUCXOAUT AKTUBAIIUS ellle O/[HO-
ro (hakToOpa CBepPTHIBAHUS — pakmopa konmaxma. Jlajiee ¢ yaactuem
9THX (PaKTOPOB, a TAKKe HEKOTOPBIX JPYTUX YIACTHUKOB CBEpPTHIBA-
HUST (DOPMUPYETCS AaKTUBHBIN (PePMEHTHBIN KOMILIEKC, HA3bIBAEMbIii
npompomoéuna3zoil, i mpomooxunazou. Takoil MeXaHI3M aKTUBa-
I[H TIPOTPOMOMHA3BI HA3bIBAETCsI BHYTPEHHKM, TaK KaK BCe Y4aCTHU-
KU HTOTO MPOIECca COAEPKATCs B KPOBU. AKTHBHAsI TIPOTPOMOMHA3A
Takke 00pasyercst U 1Mo BHEITHEMY MeXaHusMy. B aTom ciydae Tpe-
Oyercst yuyactrie (hakropa CBEPTBIBAHUS, OTCYTCTBYIOIIETO B CaMOM
KPOBU. IJTOT (haKTOP MMEETCsT B TKAHSIX, OKPY/KAIOMIUX KPOBEHOC-
HbI€ COCY/IbI, ¥ TIONIA/IaeT B KPOBSIHOE PYCJIO JIUIIb IPU MOBPEXKICHIH
COCYUCTOH cTenku. Hamune IBYX HE3aBUCUMBIX MEXaHU3MOB aKTH-
BUPOBAHMsI TPOTPOMOMHASHI MOBBINIAET HAJEKHOCTh CUCTEMbI CBEp-
TBIBAHUS KPOBH.

Ha emopom smane mop BiusSiHUEM aKTUBHOW HPOTPOMOMHA3HI
MIPOUCXOIUT TIPeBpalleHne Geska MIasMbl npompomoéuna (3To Toxe
(akTop CBEPTHIBAHMS ) B aKTUBHBII (DEPMEHT — mpomMou.

Tpemuii sman HaYMHAETCSI C BO3/I€HCTBUsI 00Pa30BaBIIETOCS TPOM-
OuHa Ha OeJIOK 1Ia3Mbl — puopunoezen. Ot GuOpUHOreHa OTIHIEILISET-
Cs1 9acTh MOJIEKYJIbI, ¥ (hUOPUHOTEH TIpeBpaliaercst B 6ojee mpocToi
6eJIOK — pudpuH-moHoMep, MOJIEKYJIBI KOTOPOTO CIIOHTAHHO, OYE€Hb
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ObICTPO, 6€3 yuacTust Kakux JO0 (hepMEHTOB MOABEPTAIOTCS TOJUME-
pusaiuy ¢ 06pasoBaHNEM [IMHHBIX TIeTIeil, Ha3bIBAEMbIX Quopurnom-
noaumepom. O6pasoBaBivecs: HUTH (HUOPUHA-TIOTIMMEPA SBJISTIOTCSI
OCHOBO#1 KPOBSTHOTO CrycTKa — TpoMba. BHauase hopmupyercst cryi-
HeOOPasHbIil CTYCTOK, BKJIIOYAOIINN B ceOst KpoMe HuTell hubpuHa-
HOJIMMeEPa €llle TIa3My ¥ KJIeTKH KpoBu. Jlajsee u3 TpoMOOIIUTOB, BXO-
JSIIAX B 9TOT CTYCTOK, BBIAESIOTCS 0COObIe COKPATHTEbHbIE GETKN
(Tuma MBIIIEYHBIX ), BbI3bIBaOIINE CXKaThe (PETPAKIINI0) KPOBSTHOTO
CTyCTKa.

B pesysibrare mnepeyncieHHBIX 9TaroB 00pasyercsl ITIPOYHbIIL
TPOMO, COCTOSIIUI U3 HUTe GuOpPUHA-TIONUMEPa W KJIETOK KPOBH.
ITOT TPOMO PACIoIaraeTcsi B HOBPEKACHHOM MECTE COCYIUCTOMN CTEH-
KU U TIPENISITCTBYET KPOBOTEUEHUIO.

Bce aranbl cBepThIBaHMS KPOBU TPOTEKAOT € YyYaCTHEM HOHOB
KaJIbIIHSI.

B 1miestoMm mpoitece cBepThIBAHUST KPOBU 3aHUMAET 4—5 MUHYT.

B reuetne HeCKOIBKUX IHEH OCIe 00pa3oBaHUsT KPOBSTHOTO CIYCT-
Ka, 1ToCJIe BOCCTAHOBJIEHUS [EJIOCTHOCTU COCYZMCTON CTEHKW TPOUC-
XOJIMT PAcCachIBAHUE TEMEPh yKe He HY)KHOTO TpoMba. ITOT TIPOIiece
Ha3bIBAETCST PUOPUHOAUIOM U OCYIIIECTBIISIETCS TTYTEM PACIIETLIEHST
(hubpuHa, BXOISIIETO B COCTaB KPOBSIHOTO CTYCTKA, MO ACHCTBHEM
dbepmenrta naazmuna (bubpunHonusuna). Jlannbiii pepmenT o6pasy-
eTcsl B IIJIa3Me KPOBU U3 CBOETO TPE/IIEeCTBEHHUKA — MpodepMeHTa
MJIa3MUHOTEHA — TIOJ] BJMSHUEM aKTUBAaTOPOB, KOTOPBbIE HAXOIATCS
B TIJIa3Me WJIU K€ TTOCTYHAIOT B KPOBSIHOE PYCJIO U3 OKPY>KAIONTNX TKa-
Heil. AKTHBAIMK TJIa3MUHA TaKsKe CIIOCOOCTBYET BOSHUKHOBEHUE TIPU
CBEPTHIBAaHUN KPOBH (hrbOpUHA-TIOIIIMEpa.

B mocnennee Bpemsi BBISICHEHO, UTO B KPOBH €llle UMEETCS HPO-
mueoceepmoigaOwas CricTeMa, KOTOpas OTPAaHUYUBAET TIPOIeCC
CBEPTBIBAHUS TOJBKO ITOBPEXKICHHBIM YYaCTKOM KPOBSIHOTO pycJia
U He JIOIyCKaeT TOTAJbHOTO CBEPThIBaHMS BCell KpoBu. B oOpasosa-
HUU TPOTUBOCBEPTHIBAIOIIEN CUCTEMBI YUACTBYIOT BEIECTBA T11a3Mbl,
TPOMOOIIMTOB U OKPY KAIOIINX TKaHEel, UMerolie 001iiee Ha3BaHUE aH -
muxoazyasumot. 110 MexaHU3My J1eiiCTBYsI OOTBITUHCTBO AaHTHKOATY -
JITHTOB SIBJISTIOTCS CrielnUIeCKMMU HHTHONTOPaMU, I€HCTBYIOIIUMHU
Ha (bakTopbl cBepThiBaHus. Harbosiee akTHBHBIMEI aHTHKOATYJISTHTA-
MU ABJISIOTCS aHTUTPOMOUHBI, TIPENSTCTBYIONIME IIPeBpanieHnio dhu-
6punoreHa B ¢pubpuH. HanboJsiee n3ydeHHBIM HHTHOUTOPOM TPOMOU-
Ha SIBJISIETCS 2enapun, KOTOPBIHA TTpeTypekaaeT CBePTHIBAHNE KPOBU
Kak in vivo, Tak u in vitro.

K nporuBocBepThIBatolell cucTeMe MOKHO TaKKe OTHECTU CUCTeE-
My uGpUHOJII3A.
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Kucaommo-ocnoenoii 6ananc kposu

B 11okoe y 3/10poBOTO 4e0oBeKa KPOBb UMEET CJIa0OIIETOUHYIO pe-
akrmio: pH kamustpHoit KpoBu (ee 0ObIYHO GEPYT M3 TAJIbIa PYKH)
coctaBisier mpuMmepHo 7,4; pH BenosHoii kpoBu paBHseTcsa 7,36.
bBosee Hu3skoe 3naveHre BOJOPOIHOTO MOKA3aTeNs BEHO3HOU KPOBU
00bsICHSIETCsST OOIBIIMM CcO/lepKaHueM B Heil YIJIEKUCIIOThI, BO3HU-
KaloIeil B mpoiecce MeTabo3ma.

[TocrostacTBo pH KpoBU 0GECTIEYMBAETCS HAXOMISIIMMUCS B KPO-
Bu GydepubiMu cucremamu. OCHOBHbIMU Oydepamu KPOBU SIBJISIOT-
csi: ouxapoonamnviii (H,CO;/NaHCO,), pocpamnwviii (NaH,PO,/
Na,HPO,), 6eaxosviii 1 eemoznobunoswviii. Camoii motrnoi 6ybep-
HOIl CHCTEMOI KPOBHU OKa3ajach reMOTJIOOMHOBas: Ha ee JIOJIO TIPH-
xozxurest 3/4 Beeit 6ydepHoi eMkocTH KpoBu (MexaHu3M OydepHOro
NIefiCTBUS CM. B Kypce XUMUMN ).

Y Bcex GydepHbIX cucTeM KpoBH TIpeobiagaeT oCHOBHBIN (11e/104-
HO¥1) KOMIIOHEHT, BCJIEACTBUE Y€r0 OHU HEUTPATU3YIOT 3HAYUTETHHO
JIydllle MOCTYTANIUe B KPOBb KUCJIOTHI, YeM IIeJ04n. JTa 0coOeH-
HOCTh OydepoB KpPOBH HMMeeT OO0JIbIIoe OUOJIOTHYeCKoe 3HaYeHHE,
MIOCKOJIBKY B XOjie MeTaboJIM3Ma B Ka4eCTBE MTPOMEKYTOUHBIX M KO-
HEYHBIX MPOAYKTOB YacTO 0OPasyloTCs pasimyHble KIUCAOTHI (ITUpPO-
BUHOTPA/IHAS U MOJIOUHAS KUCJIOTHI — IIPU PACIIajie YIIeBO0B; MeTa-
6osnThl 1ukaa Kpebca u B-oKuCIeHUsT KUPHBIX KUCJIOT; KETOHOBBIE
TeJia, YTOJbHASI KUCJIOTA U 1p.). Bce Bo3HUKaloIMe B KJIeTKaX KHC-
JIOTBI MOTYT TIOTIACTh B KPOBSIHOE PYyCJiO U Bbi3BaTh ciasur pH B kuc-
ayio cropony. Hasmume 60.1b110i 6yhepHOoil eMKOCTH 110 OTHOIIEHUIO
K KucJaoTaM y OydepoB KPOBHU T0O3BOJIsIET UM HEHTpPaJInN30BaTh 3Ha-
YUTEIbHBIE KOJUYECTBA KUCJBIX TIPOAYKTOB, TIOCTYIIAIONIUX B KPOBb,
U TeM CaMbIM CIIOCOOCTBOBATh COXPAHEHHIO ITOCTOSTHHOTO YPOBHSI
KHCJIOTHOCTH.

CyMmMapHoe cofiepskaHre B KPOBU OCHOBHBIX KOMITOHEHTOB BCEX
OydepHbIX cucTeM 0003HAYAETCS TEPMHUHOM <U4eJIOUHOU pe3epe
Kpoeu». Yaiie Bcero MeJI0YHON pPe3epB PACCUUTHIBAETCS ITyTEM U3Me-
penust criocobrocTn Kposu cBsizbiBaTh CO,. B HOpMe y yesioBeka ero
BesimurHa coctasister 50—65 006.% , T.e. Kaxabie 100 M1 KpOBU MOTYT
cBs3aTh 0T 50 10 65 MJT YIIEKUCIOTO Tasa.

B nopnepsxanuu nmocrostictBa pH KpoBM TaksKe y4acTBYIOT OPTraHbl
BbIjIesieHus (TIOYKH, JIETKHE, KOXKa, KUTIEYHUK ). ITU OPTaHbl YIAAISIIOT
U3 KPOBH U30BITOK KUCJIOT U OCHOBAHUIA.

Braropapst 6ybepHbIM cricTEMaM U BBIIETUTETbHBIM OPTaHAM KO-
nebanus BesnurHbl pH B (hU3MOIOTHYECKIX YCAOBUSAX HE3HAUNTE -
HBI ¥ He OTIACHBI JIJIsI OPTaHU3Ma.
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OpHako 1mpu HapyieHusX MetabosnaMa (pu 3a60JIeBaHUSX, TIPU
BBITIOJIHEHUY WHTEHCUBHBIX MBIIIIEUHBIX HATPY30K) MOKET PE3KO T10-
BBICUTHCSI 0Opa3oBaHKe B OPraHu3Me KHUCJIbIX MJIH IeJ0OYHBIX BEIECTB
(B miepByIo ouepenb Kucabix!). B atux caydasx GydepHbie CHCTEMBbI
KPOBU U 3KCKPETOPHBIE OPTaHbI HE B COCTOSTHUU TPEIOTBPATUTH UX
HaKOTLIeHVe B KPOBSIHOM pycJie U yAepXKaTh 3HaueHrne pH Ha mocTo-
ssHHOM ypoBHe. [ToaTomy 1ipu nu36bITOYHOM 0OPA30BaHUK B OPraHU3Me
Pa3JIMYHBIX KUCJIOT KUCJOTHOCTh KPOBU BO3PACTAET, 2 BEJIMYMHA BOJIO-
POIHOTO TIOKa3aTe s CHIKaeTcs. Takoe aBjieHre TTOMyInI0 Ha3BaHWe
ayudo3. ITpu atrnose pH kpoBu MoskeT ymenbiathest 10 7,0—6,8 e,
(Caenyer moMHUTBH, yTO cABUT PH Ha OfHY €IWHUIY COOTBETCTBYET
ns3Menennio kucaotnoctu B 10 pas.) Camxkenne Benmuunbsl pH Hike
6,8 HecOBMECTIMO C JKU3HBIO.

3HAUNTETHHO PeXKe MOKET MPOUCXO/IUThH HAKOIIJIEHUE B KPOBHU IIle-
JIOUHBIX coenHeHunit, pH KpoBU TIpu 9TOM YBETMUMBAETCSI. JTO SBJIE-
HUe Ha3bIBaeTcs ankanos. llpenenvroe Bo3pactanue pH — §,0.

Y cropTCMEHOB YacTO BCTPEYAETC s alli/I03, BBI3BaHHBIN 00pa3oBa-
HUEM B MBIIIIAX [IPY MHTEHCUBHON paboTe GOJIBIINX KOJUYECTB MO-
JIOYHOU KUCTOTHI (JITaKTaTa).

TecTbl A1 CAMOKOHTPOJIST

1. OGbeM KPOBH Yy B3POCJIOT0 Y€J0BEKa 00bIYHO PaBEH:
a)1-2x 6) 3—4 11 B) 5—6 1 r) 8-9 1

2. AbOyMHHHO-TJIO0YJIMHOBDBIH K03((PUIMEHT KPOBH B IOKOE

YBSPOCHOFOHCHOBeKapaBeH:
2)05-1  6)1,5-2 B) 3-4 r) 6-7

3. B nokoe KoHueHTpanus 0€JIKOB B IUIa3Me KPOBHU Y 3[0POBOTO

YeJIoBEKa:
a)1-2%  6)6-8% B) 15-20% 1) 20-30%

4. Y 370pOBOTO YeIOBEKa B COCTOSIHHU MOKOSI U HATONIAK KOH-
IEHTPALUs TIIOKO3bI B KPOBH:

a) 40—-50 mMr% B) 150—170 mMr%

6) 70-110 mr% r) 200—-220 Mr%

5. Y 310poBoro yeioBeKa B COCTOSIHUM TMOKOSI M HATOMIAK
KOHIIEHTDPAIYS [TIOKO3bI B KPOBH:

a) 1-2 mmouth /711 6) 8—10 MMob/ 11

B) 4—6 MMOmDB/71T r) 10-12 Mmmomn /51
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6. rHHepFJIPIKeMHPI COOTBETCTBYET KOHIEHTpAIUA IJIIOKO3bl B

KPOBH:
a) 1-1,5 mmoub /11 B) 4—6 MMomB/N1
6) 2—3 MMOJIB /T r) 7—-8 MMOJIB/ 11

7. B 1u1a3mMe KpOBH BCera COAEPKUTCS KOHEYHbIH MPOLYKT OeJi-

KOBOro oOMeHa:

a) alleTOyKCyCHAas KUCJIOTa B) MOYEBUHA
6) MOYeBast KICJIO0Ta T') IUTO3WH

8. B miasme KpoBHM Bcersja cozeps:Karcsl MPOMesKyTOYHbIE MPo-

JYKTbI 3KHPOBOTrO OOMeHa:

a) 0.-aMUHOKUCJIOTHI B) KETOHOBBIE TeJa
0) 0i-KEeTOKUCJIOTHI T') HYKJICO3UJIbI

9. B nokoe BesununHa pH kannuisipHoit KpOBY paBHA:

a)7,0 6) 7,4 B) 7,8 r) 8,0

10. TunmornMKeMHH COOTBETCTBYET KOHIIEHTPAIUS TJIIOKO3bI
B KPOBH:

a) 2—3 MMOJTb/TT B) 7—8 MMOJIb/ 7T

6) 4—6 MMOJIB /1 r) 9—10 Mmmouib /71

11. IloBbImeHNEe KOHIEHTPAUUH TJIIOKO3bI B KPOBH UMEET Ha3-
BaHUE:

a) reMatypust B) TUIIEPTIIUKEMUS

6) TUIIOTJITKEMUST T') TIIOKO3yPUst

12. TunepkeTOHEMUSI — TO MOBBIINIEHHE B KPOBY KOHIIEHTPAIIUH:
a) Oeska B) JKMPHbBIX KHCJIOT
0) IJIIOKO3bI  T) KETOHOBBIX TEJI

13. Hepeﬂoc KPOBbIO KHCJIOPOZa U YIVIEKHUCJIOIO ra3da OCyHliecCT-

BJIAETCA C yYaCTHEM Oenka:
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a) anbOyMIHa B) TIPOTPOMOMHA
6) remorio6uHa r) hubpuHOreHa

14. B cBepTHIBAHMH KPOBH Y4acCTBYeT O€JIOK:
a) aTbOyMUH B) MUOLJIOOUH
6) TeMorJI06UH r) hubpuHOTEH

15. B mokoe cozaep:kaHue BOpbI B ILIa3Me KPOBH:

a) 25% 6) 50% B) 90% r) 95%
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16. Hakomnienue B KpOBH MOJIOYHOI KHCJIOTHI IPUBOJIUT K:
a) ajIkajio3y B) FUIEPrIAUKEMUN
6) alua03y  I') TMIEPIPOTENHEMUN

17. B nokoe B KPOBU y 3/I0POBOTO YeJOBEKa CO/EP:KaHHE IPHU-

TPOIMTOB:
a) 200—300 Tbic. /MM B) 4—5 MIH /MM’
6) 800—900 TbIC. /MM r) 8—9 Mt /MM°

18. B cocras 6ejika KPOBH reMOIJI00MHA BXOUT METAJLI:
a) keme3o  0) Kajwii B) MarHuu ') XpoM

19. Besiok KPOBH reMOIJIO0HH YYaCTBYET B TPAHCIIOPTE:
a) aMMHuaKa B) KUCJIOPOJIa
6) JKUPHBIX KHCJIOT T') HyKJIEOTHIOB

20. B cBepTHIBaHUU KPOBH yYaCTBYIOT KJICTKH:
a) TMMOIUTEI B) TPOMOOTIUTHI
6) MOHOITUTBI T') 9PUTPOITUATHI

21. MaKTOPOM CBEPTHIBAHUSI KPOBU SIBJSIIOTCS] HOHBI:
a) Kamusg B) MarHUs
0) KaIbIus T') XJI0pa

22. AHTHKOAryJISIHTOM SIBJISIETCS:
a) TeMOTrI0ONH B) IPOTPOMOUH
6) remapuH r) hubpuHOTEH

23. IloctynuBIiiiee B OPraHU3M Uy>KePOTHOE BEIECTBO (AHTUTEH )
pacno3HaeTcs KIeTKaMHu:

a) TpaHyJIOIUTaMU B) T-nmumdorutamu

6) B-mumdonnramu T') MOHOIIUTAMU

24. B oTBeT Ha MOCTYIUIEHHS AHTHI€HA B OPraHU3Me CHHTE3H-
pyIoTCS OenKu:

a) aTbOyMUHBI B) HYKJIEOTIPOTEW/IbI

6) y-T100yIUHBI I') XPOMOIIPOTEH/IBI

25. B cBepThIBAHUH KPOBH YYACTBYET OEJIOK:
a) anbOyMUH B) MUOTJIOOUH
6) remorI06uH I) IpOTPOMOUH
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BUOXUUMUAI ITIOYEK 1 MOYU

Moua, Tak ke KaK 1 KPOBb, 4aCTO SIBJISIeTCs 00hEKTOM OMOXUMITYE-
CKHMX HMCCJIE[IOBAHUI, TTPOBOIUMBIX Y criopTcMeHoB. [lo janubimM aHa-
JIM3a MOYM TPEHEP MOJKET TIOJIyYUTh HEOOXOAUMbIE CBeIeHUsT O (QYHK-
[[IOHAJIBHOM COCTOSIHUU CIIOPTCMEHa, 0 OMOXMMUYECKHX CIBUraX,
BO3HUKAIOMINX B OPTaHKU3Me TIPY BBITIOJHEHNH (hU3NIEeCKUX HAarPy30K
pasmaHoro Xapakrepa. [locKoabKy TIpu B3SATHN KPOBU /IS aHATU3A
BO3MOJKHO MHMUIIMPOBaHUE CIIOPpTCMeHa (HAIIpUMeD, 3apakeHue re-
natutoMm uiau CIIN/om), To B mocennee BpeMs BCe IPEATIOUTUTEb-
Hee CTAaHOBUTCS MccyeoBanre Moun. [TosToMy TpeHep miu npemnoaa-
BaTesb (PU3NYECKOTO BOCIUTAHUS JOJIKHBL 001a1aTh nH(OpMaIeil
0 MexaHusMe oOpazoBaHMs MOYM, 00 ee (PUBMKO-XUMHYECKUX CBOM-
CTBaX ¥ XMMUYECKOM COCTaBe, 00 U3MEHEHNH [IOKA3aTelel MOYM [IPK
BBITTOTHEHUY TPEHUPOBOYHBIX I COPEBHOBATEIBHBIX HATPY30K.

Oowas xapaxmepucmuxa nouex

Macca obenx 1modek y B3pocsoro deaoseka okosno 300 r, uTo co-
crasyister MeHee 0,5% ot macchl Tesa. OJHAKO B COCTOSIHUM TIOKOSI
MOYKU MOTPEOISTIOT 25% BCell KPOBH (U€pe3 MOYKH 32 OJHY MUHYTY
npoxoaut 6osiee 1 71 kpoBu) 1 10% BCEro MOCTYMAIONIET0 B OPraHU3M
Kucaopoga. ITU MGPbl YKa3blBalOT HAa BBICOKYIO MHTEHCHBHOCTD
MeTabo/IM3Ma B MOYKAX, B TOM YHCJIe TKAHEBOTO JbIXaHUsI, U CBUJE-
TEJIBCTBYIOT 00 0UeHb OOJIBIIOM TIOTPEOJEHU SHEPTUH 9TUM OPraHOM
(B pacuere Ha eIUHUITY MACCHI).

OcHoBHOI (hyHKIME# TIOYEK siBsieTcst oOpazoBaHue Moun. Biaro-
Zapst 06pasoBaHUIO U BBIAEIEHUIO MOUU IIOUKK 00ECIIeUNBAIOT:

e BbljeJIEHNE KOHEYHBIX IIPOLYKTOB a30THCTOTO 0OMEHa

HOIIep/KaHIe KUCJOTHO-OCHOBHOTO OaslaHca;

® DETYJISIIIUIO BOIHO-COJEBOTO 0OMEHA;

e 110/IepIKaHKe HEOOXOAUMOTO OCMOTHYECKOTO JIaBJIeHUS

JKMIKOCTEN OPTaHu3Ma,;

® DETyJIAINIO KPOBAHOTO JIaBJIECHUSI.

Takum 06pa3oM, TIOYKH, MOAOOHO KPOBHU, YYACTBYIOT B IOAEPKA-
HUM OCTOSTHCTBA BHYTPEHHEN CPe/ibl OPraHU3Ma, T.€. 20Me0Cmasda.

Mexanusm oopaszoeanus mouu

CrpyKTypHO-(DYHKIIMOHAIBHON eANHUIIEll TT0YeK, OTBETCTBEHHOI
3a 0Opa3oBaHie MOYM, sIBJISIeTCsT He@pon. Kaxnasi mouka coaepskut
npuMepHO 1 MiTH He(ppPOHOB.
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B medpoHe MOXHO BBIIESUTH CHAEAYIONINE OTACTBI: NOUEUHOE
menvye (MaJBIUTUEBO TEJIbIlE, TOYETHDII KITyOOUEK), NPOKCUMATD-
Holll uzeumou xananey, nemas lenne v oucmanvhoiii uzeumou
Kananeuy,

Manvnuzueso menvuye 1pecTaBisieT COOG0I0 cOCyOuUcmblil Kayoo-
yex, oKpy:KeHHbIll kancyaou Illlymasanckozo-boymena.

K kakmomy mMasiblurueBy TeJbIy MOIXOAUT KPOBEHOCHBIN COCY/T
(aprepuona). DTOT cocy/ pasjiesisieTcsl Ha KaluJUIsIPhl, TIETJIU KOTO-
PBIX 06Pa3yIOT COCYAUCThIN Kaybouek. [lanee Kaluiasspbl, COeAUHSI-
sch, HOPMUPYIOT BBIHOCAIINN KPOBEHOCHBIN cocyl (TOXKe apTepuo-
JIy), IO KOTOPOMY KPOBb OTBOAUTCS OT TIOYEYHOTO KITyOOUKA.

Kamcyna IlymasHckoro-boymeHna cocTOUT u3  BHYTPEHHETO
U BHEITHETrO JIUCTKOB. BHYTPEHHUIT JIMCTOK IJIOTHO TIPUJIETaeT K IeT-
JIIM KallWJISIPOB, & BHEIIHUN JIMCTOK KallCyJbl OKPY’KaeT BECh CO-
CYIMCTBIH Kybodek B 1iesoM (puc. 7).

Bbixogsawiaa
apTepuona

Bxogsawas

KanunngapHas
apTepuona

ceTb
CocyamcThliit

. Knybouek
lMpokcnumanbHbIn

KaHanew,
CobuparenbHas i
Tpybouka }

[MoyeyHas % %f
S

JlOXaHKa

BeHnyna

AucTtanbHbii
KaHaney,

Metna lenne

Puc. 7. Cxema ctpoenns HedpoHa

Mexay BHYTPpEHHUM U BHENTHUM JUCTKAMH TTOYEYHON KaIlCyJIbl
HMEETCsI MOJIOCTh, KOTOPast 3aTeM IPeodPasyeTcs B IPOCBET MOYEIHbBIX
KaHaJsblleB. HerocpeZcTBEHHO OT TIOUEYHOTO TeJblla OTXOJUT MPOK-
CUMAJIbHBI M3BUTOU KaHaJell, KOTOPbIM Jajiee TEePeXOJuUT B TIET-
aio Tensle M aucTanbHBIIT U3BUTOM KamHasell. VI3BUTBHIe KaHaJIbIIbI
u 1etyisi I'eHsie TycTo OIJIETEHBI KANUJIJISPHOM CETblo, Ha KOTOPYIO
pacrajgaercs BHIXOIAIIAS U3 COCYAUCTOTO KAyOOUKa apTeproJia. 3a-
TEM M3 KallWJISIPOB, OKPY KAOIINX MOYEYHbIe KaHAJIbIIbI, 00Pa3y0TCst
BEHYJIbl, BITQ/IAIOIIME B TIOUEYHYIO BEHY.
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JlvictanbHble U3BUTHIE KaHAJBI[BI COCAMHEHBI ¢ COOMPATETbHBIMI
TpyOOUYKaMU, KOTOPBIE, CIMBASICh BMECTE, 00Pa3yoT MOYEYHbIE TPOTO-
KU, OTKPbIBAIOIIUECS B TIOYEUHYIO JIOXAHKY.

Karmncymna Hlymmsinckoro-boymena u modedmbie KaHATBITB 00pa30-
BaHbBI AMUTETNATBHBIMU KJIETKAMH.

O6pasoBaHue MOUH B He(hpoHaX [IPOTEKAET B TPU JTalla.

Ilepesviii sman o6pa3oBaHKsl MOYM — Yabmpaduivmpayus 1ias-
MbI KPOBHU B TIOYEYHbBIX KJIyOouKax (oOpasoBaHue TIEPBUYHON MOYN).
B nportecce yibrpaduabTpanuy 13 KpOBEHOCHBIX KallUJLISIPOB, 00pa-
3YIOIIMX COCYANCTBII KJIYyOOUEK, B TIOJIOCTH KAIICYJIbI TIOYEYHOTO TEJTh-
112 TIEPEXOJIUT YACTh M71a3Mbl KPOBH. [I0CKOJIBKY B CTEHKe KAIMJIJISIPOB
U BO BHYTPEHHEM JINCTKE KAIICYJIbl UMEIOTCS MOPBI C AMAMETPOM He
6osiee 4 HM, PUIBTPYIOTCS BCEe KOMITIOHEHTBI TIJIa3Mbl KPOMe OEJIKOB.
B cocrosinuu nokost 4yepe3 o0e 1mouku 3a 1 MUHYTY TIPOXOIUT OKOJIO
1200-1300 M xpoBu. Y AbTpadUNAbTPAINH TTOABEPTAETCS TTPUMEPHO
10% mpoTekarotieit yepe3 mouku KpoBu. Cire0BaTeNbHO, B KAKIYIO
MUHYTY B TIOY4Kax obpasyercst okosio 125 mu yavmpaguarvmpama,
I nepeurHol Mo4u, a B TeueHue cyTok — 180 1.

[To XMMUYECKOMY COCTaBY TIEPBUYHASI MOYA MPEACTABISIET COOOI0
6€e30€eJIKOBYIO TLJ1a3My KPOBH.

[Ipuuwroit yapTpaduabpanuy ABageTCS HATMYNAE B KAMUJISpaxX
COCYIUCTOTO KJIyOOUYKa MOBBIIIEHHOTO KPOBSHOTO JIaBJICHUsI, BO3HU-
KaIOIero BCJIEJCTBUE TOTO, UTO IHAMETP BBIHOCSIIEN apTEPUOJIBI TIPH-
MepHo Ha 30% MeHbIIIe, 4eM Y TPUHOCSIIIEN.

Bmopou sman obpasoBanusi Moun — peabcopbéuus (o6paTHOE
BcacbiBanue). [lepBuuHas mMoua, ABUTASICH MO MOYEYHBIM KAHAIBIAM
(ux obmas aauHa npubausuTeasHo 120 km!), orgaer 6OJIBIIYIO YacTh
CBOUX COCTaBHbIX YacTeil 0OPaTHO B KPOBb, IPOTEKAIOIIYIO 110 KATIHLI-
JIIPHO¥ CeTH, OKPYsKafoIell moyedHble KaHaIbIbl. PeabcopOrus mpe-
UMYIIECTBEHHO IPOMCXOAUT B IMPOKCUMAJbHBIX KaHasbilax. B xome
peabcopbi 06paTHO B KPOBb MOCTYIIAET MOYTH BCS IIIOK03a, 99%
BOJbI, HATPUsI, XJI0pa, OuKapOoHaTa, aMUHOKKCIO0T, 93% Kanus, 45%
MOYEBWHBI U T.JI.

Pea6GeopOiust TpebyeTr GOJIbINNX 3aTpaT SHEPIHH, UCTOYHUKOM KO-
topoii siBisiercst AT®. Boicokue aneprorparbl 00ycI0BIEHbI HEOOX0-
JIMMOCTBIO MIepeHOca MOJIEKYJI i HIOHOB uepe3 MeMOpaHbl KJIeTOK, 00-
PasyIoNMX CTEHKY MOYeYHbIX KaHasbieB. OCOOEHHO MHOTO 9HEPTUU
pacxojyercst Ha BCAChIBAaHUE MOHOB HATPUsI, HA TAaK HA3bIBAEMDbI «Ha-
TpHUEBBI Hacocy. Kak y:ke orMedasnoch, riiaBHbIM ncTodHuKOM AT@
B [IOYKAX SIBJISIETCSI TKAHEBOE J[bIXaHUE, HA UYTO YKa3bIBAET OUEHb BHICO-
KOe 1oTpebJieHIe KUCI0POia MOYKaMK (CM. BBIIITE).
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Tpemuii sman oO6pa3zoBaHusi MOYN — cekpeyus. Ilpu cexperuu He-
KOTOpPBIE BEIECTBA KPOBYU, B YACTHOCTH, MOHBI KAJIVsI, AMMOHUS, BOZIO-
pofia, a TakKe Yy:KepoHbIe BelllecTBa (HAIIpUMep, JIeKapCTBa, TOKCH-
HBI) TTOCTYTIAIOT U3 KalTUJISIPHOH ceTu He(ppOHA B TPOCBET MTOUYEYHBIX
KaHasblleB. B OCHOBHOM CeKpelus MPOMCXOAUT B AUCTATBHBIX Ka-
HaJbITaX.

[Toueunast cekperysi, Kak ¥ peabCOpPOIUst, SIBJISIETCST aKTHBHBIM
npoiieccoM, norpeduistiorum suepro ATD, yto 00ycI0BIEHO TPaHC-
[IOPTOM CEKPETUPYEMBIX MOJIEKYJI M MOHOB 4epe3 MeMOpaHbl dIuTe-
JIVsI KAaHAJTBIIEB.

PeabcopOiist ¥ cekpenust BEAYT K IPEBPAICHUI0 NepeUuHOl
MOUU BO 8MOPUHHYIO, TV OKOHUAMETbHYIO, KOTOPAS BBIBOANTCS U3
OpraHusMa.

Pezynauus o6pazosanus mouu

MoueobpaszoBaresibHast GYHKIMS MOYEK HAXOAUTCS 110 KOHTPO-
JieM HepBHO-TOPMOHAJIBHOW PeTyJISIIH.

Hau6osiee BasKHBIME TOPMOHAMHU, PETYJIUPYIOMIMMU 00pasoBaHue
MOYH, SIBJISIOTCS albJ0CTEPOH (TOPMOH KOPBI HA/IITOYEYHUKOB) U Ba-
3o1peccuH (TOPMOH TUTIOTaIaMyca).

Anbdocmepon TOBBIIIAET CKOPOCTh 0GPATHOTO BCACHIBAHMSI B I10-
YeUHBbIX KaHAJIbI[aX MOHOB HAaTpus. OTHOBPEMEHHO BMeECTe C MOHAMU
HATPUST YCKOPsIETCsT peabcopOTinst HOHOB XJIopa 1 BOAbl. B pesysbrate
TAKOTO BJIUSTHVSI YMEHBINAETCST 00beM MOYH.

Ba3sonpeccun (anmuouypemuueckuii 20pMOH ) OBbINIAET TPOHU-
[[AEMOCTb CTEHKH MOYEYHBIX KAHAJBIIEB 110 OTHOIIEHWIO K BOJIE, UTO
crtocoOCTBYeT JiydiieMy ee 0OpaTHOMY BcachiBanuio. [leiicTBue 3To-
r0 TOPMOHA TaK:Ke MPUBOJIUT K yMEHbIIeHUIO 00beMa Moun (Ha3Ba-
HUE 3TOTO TOPMOHA «aHTUANYPETHUECKUI» PACIIM(PPOBBIBAETCS KAK
«yMEHbBIIAIIUN 06beM», TIOCKOJIbKY TEPMUH «IHypPe3» 0003HaYaeT
obbeM MoUT).

Peryuisiist MoueoOpa3oBaHust TAKKe OCYIIECTBIISIETCS] TIYTEM CHUH-
Te3a HEIOCPECTBEHHO B MOYKAX IBYX TOPMOHOMOAOOHBIX OEIKOB —
pPEHUHA U 9PUTPOIIOITHHA.

Penun BoipabaTHIBAETCST B MOYKAX TIPU CHIKEHUH KPOBSTHOTO JIaB-
JIeHVs. YMeHbIIIeHNe JIaBJeHUsT KPOBU OTPUIIATENbHO CKa3bIBAETCS
Ha TI0YeYHOI (PUIbTPAIUM, TaK KAK 3TOT MPOIIECC, KaK yXKe OTMeva-
JIOCh, IPOTEKAET MIPU HATMYUN B KAMUJIISIPAX COCYIICTOTO KIyOOUKa
He(pOHA MOBBIIIIEHHOTO aBJIeHUs KPoBU (yAbTpabUIbTpalUs TIpe-
KpalaeTcs Ipy NMaJIeHUU CUCTOJIMYECKOTO IaBieHnst Kpou Huske 70
MM PT. cT.). Ilo Mexanuamy neficTBUS peHUH SABJISETCA MPOTEOJNUTH-
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yecKuM (hEePMEHTOM, IIPEBPALIAIONINM OANH U3 GEJIKOB ILIa3Mbl KPOBU
B OUOJIOTMYECKN aKTUBHOE BENIeCTBO — aneuomensun. OOpasoBas-
IIMHCS AHTMOTEH3UH CTUMYJIUPYET TIPOAYKIMIO KOPOH HaJII0YeyHH1-
KOB a1b00CMepoHa, uTo IPUBOINUT K YBEJINYEHIIO peabcopOIInu XJI0-
PUCTOrO HATPHs W BOZABI B IIOYEYHBIX KaHasblax. BeaencTsue atoro
00beM IUPKYJIUPYIONIE KPOBU YBEJIUYUBACTCS U JaBJICHHE KPOBU
B COCY/IUCTBIX KJAyOOUKaX BO3PACTaer.

Ipumponosmun — GeJOK, CUHTE3UPYEMbIii [IOYKAMU B IIEPBYIO
ovepesib PU HAPYIIEHUH X CHAOKEHMSI KICIOPOAoM (IIPH aHEMIH,
KpoBoroTepe, 1moke). Kak yke HEOAHOKPATHO YKa3blBAJIOCh, OYKH
HYKIA0TCST B GOJIBIIUX KOJMYECTBAX KUCJIOPOJAA JJIsT 0OeCcTiedeH st
aHeprueil peabcopbunu u cekperu. C TOKOM KpOBU 00pasoBaBILIMii-
Cs1 9PUTPOIIOITUH MOCTYIAET B KPACHBIN KPOBSHON MO3I M CTUMYJIM-
PYET TaM MPOIECC KPOBETBOPEHUS (SPUTPOIIOD3), YTO IPUBOAUT K T10-
BBIIIEHUIO KUCJOPOJIHON €MKOCTH KPOBU U YJIYYIIEHUIO CHAOKEHHs
[OYEK KUCTOPOAOM.

B cesa3u ¢ maxum CmumMyaupylowum GIuUsHUeM HA NPOUECC KPO-
BEMBOPEHUS SPUMPONOIMUN 6 NOCLCOHEe BPEMS. CMALU UCNOIb30BAMD
8 Kauecmee 0onuHza 6 mex 6U0ax cCnopma, 20e mpedyemcs. NPOAGICHUE
8LLCOKOLL A3POOHOL PabomMocnocobHoCmiL.

Du3suro-xumurecxue ceoicmea mouu

0O6bem Moun. O6beM Mour (Jype3) 3aBUCUT OT KOJIMYECTBa IM0-
TpebIIsIeMoil KUAKOCTH U cocTasisteT B cpegeM 50—80% ot ee 00b-
ema. CyTOUHOE KOJIMYECTBO MOYU Y 3J0POBOTO B3POCIOTO OOBIYHO
kosebsercs ot 1000 o 2000 mur. IIpu mpoBeeHNN Pa3IMYHbIX pacde-
TOB TIPH MCCIEIOBAHUN MOYN CYTOYHBIN ANypPe3 TPUHUMAIOT PaBHBIM
1500 mu.

Yeeanuenne oobeMa MouH (noauypus) ObiBaeT pu rpueme 00JIb-
MIUX KOJudecTB skumaroct. OcobeHHo Bo3pacTaeT ANypes MpH yIIo-
TpebiieHun 6oabIIUX 00bEMOB Yast, Kode, aJKOTOIbHBIX HAIUTKOB.
Conepskamuecs B HuX kodenn (4Uaif, Kode) 1 9TUIOBBINA ciupT (aj-
KOTOJIbHbIE HAIUTKU) YTHETAIOT BBIPAOOTKY aHTUANYPETUIECKOTO
ropMoHa (cM. Beite). CHHTE3 3TOTO TOPMOHA TakKsKe TO/IaBJISIeTCS IPU
OXJTAKICHU.

[Tosmypust HaburogaeTcst pu psizie 3abosieBanuii (60JIE€3HU MMOYEK,
caxapHblii fuaber, HecaXapHbIi rabeT u ap.).

YMenbliieHne obbeMa MOUH (0AUYpUsL) OTMEIAETCST IIPU OTPAHU-
YEHHOM TPUEMe JKUIKOCTH, a TaKkKe TPU OOJIE3HSIX TIOYeK, TIPU Psijie
3a00JI€BaHIii, CONPOBOMKAAIONIMXCS BHEIIOYEUHBIMU TTOTEPSIMU BOJIBI
(HampuMep, U3-3a PBOTHI, ITOHOCA, UCTTAPEHUS BOJIBI KOKEH TIPU BBICO-
KOH TemIieparype Teja u T.11.)
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Y cropTCMEHOB OJIUTYPUSI MOJKET BCTPEYAThCS TI0CJIE TPDEHUPOBOK
1 COPEBHOBAHMII BCJIEJICTBIE TTOTEPH GOJIBITMX KOJMYECTB BOJIBI C T10-
TOM U BBIJIBIXAEMBIM BO3/IYXOM.

ITpu CTPECCOBBIX COCTOSTHUSIX, BBI3BIBAEMBIX CHUJIBHBIMU OOJISIMU
WM 3HAYUTETHHBIMU OTPHIATEJHbHBIMU 3MOIUSIMH, 00pa3oBaHUe
MOYM MOXKET JIaKe TIPEKPATUTHCS. DTO SBJIEHUE HA3BIBAETCS AHYPUSL.

ITnoTHOCTD MOuH. IlOTHOCTL MOuUM (YIETBHBIN BeC) MOXKET KO-
nebaTbes B mmpokux mpegesax or 1,002 no 1,040 r/mi. Ha senu-
YUHY TIJIOTHOCTU BJIUSIIOT JBA OCHOBHBIX (haKTOpa: KOJIMYECTBO II0-
CTYNHUBIIEN B OPraHU3M BOJIbI M BHEIOUeYHble TIoTepU Bojbl. [lociie
npueMa KUIKOCTH B OOJIBIIOM OObeMe BBIAESETCS OOJbINe MOYN
U IUIOTHOCTh €€ CTAaHOBUTHCS HiKe. [Ipu orpanndeHHoM yrorpebie-
HUW BOJIbI MJIU JK€ GOJIBIINX MOTEPSIX BOJBI (HAIIPUMEP, € TIOTOM ) MOYH
BBIJIEJISIETCST MAJIO, TIPH 3TOM IJIOTHOCTH ee Bbicoka. OOBIYHO Yy 3/10-
POBOr'O YeJIOBEKa IPYU HOPMAJIbHOM MUTAHUU [JIOTHOCTh MOYHU PaBHA
1,010—1,025 r/mur.

[Tocute BoIOTHEHNST HDU3NIECKUX HATPY30K, COMPOBOKIAIONINXCS
3HAYUTEIbHBIM ITOTOOTAETIEHNEM, MOYA MOKET UMETH BBICOKYIO IIJIOT-
Hocth — 110 1,035—1,040 r/Mi1.

KuciaotHoctp MouH. Y 3/I0pPOBOTO 4eslOBEKa KUCJIOTHOCTb MOYH
(pH) B 3HauMTeNBbHON Mepe 3aBUCHT OT Xapakrtepa nutanus. Ilpu
CMEIIAaHHOM MUTAHUK MOYa OOBIYHO MMeeT CIabOKUCIYIO PeakIluio,
pH ee cocraBisier 5,5-6,5. YnorpebieHre MpenMyIECTBEHHO MsIC-
HOW TTUNIY TPUBOIUT K MOAKUCTIEHWIO MO4H, ¥ pH cTaHOBUTHCS MEHB-
nre 5. Hao6opor, mpu pacTUTENbHON AMeTe MOYa MOIIEIadnBaAETC,
u pH mosxket 661Th Goutee 7.

Boizenerune Moun ¢ MOBBIMIEHHONW KUCJOTHOCTHIO (PH paBHsieTcs
4—5) HabJofaeTcst Toc/e BBITOJHEHUsST WHTEHCUBHBIX (PU3UYECKUX
Harpy3ok. [IpuynHOil MOBBIIEHUST KUCJOTHOCTHU SIBJISIETCS BbIjeJie-
HIEe ¢ MOYOH OOJIBIIMX KOJNYECTB MOJIOYHON KMCIOTHI.

IIBer Mmoun. B HOopMme MoOuya MMeeT COJOMEHHO-KeTyo (cnabo-
JKEJITYI0) OKPACKY, KOTOPYIO il IPUIAI0T IJIaBHBIM 006pPa3oM MUTMEH-
ThI, 00pa3yIOIIHMecs IPU pacaje reMoryioonHa. MIHTeHCUBHOCTH OKpa-
CKM B 3HAUUTEJbHOUM Mepe 3aBUCUT OT IJIOTHOCTU MOUYU. UeM Bbiliie
IJIOTHOCTH MOYH, TeM HoJiee HaChIIEHHasT Y Hee OKpacKa.

V3menenue 1iBeTa MOYM HAOMIONAETCS TPU Pa3INUHbIX 3a60J1eBa-
HUSIX ¥ MOJKET ObITh MCIOJIb30BAHO B IMATHOCTUYECKUX TIEJISIX.

IIpo3paunocts Moun. CBeskeBbljieJIeHHAST MOYa Y 37I0POBBIX JIIO-
Ileid, Kak mpaBuiio, mpo3payna. OMHAKO NPU XPaHEHUU BO3MOXKHO ee
nomyTtHeHue. [loaTomMy OIEHKY MPO3PAauHOCTU CJEAYET MPOBOJIUTH
Cpasy ke MocJie BbIZICTEHUS] MOYH.
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Xumuuecxuii cocmae mouu

[TockonbKy 0OBeM MOUYM HEIOCTOSTHEH, XMMUYECKUI COCTaB ee
OIIEHUBAETCSI HE B €[MHUIIAX KOHIIEHTPAIUH, a [IyTeM pacueTa cojiep-
JKaHUsI BBIIEJISIEMbIX BEIECTB B CYTOYHOM 00beMe MOUH.

B cyTku ¢ Movoit u3 opranusma BeigesseTcss 50—75 T pacTBOpeH-
HBIX B Hell BemecTs. XUMUYECKHI COCTAaB MOYU OYEHb Pa3HOOOPa3eH,
B Heil oOHapyskeHo 0KoJI0 150 pasHOBUAHOCTEN OpraHUYECKUX 1 He-
oprannueckux coegnHeHnit. OCHOBHbIE HHIPEAMEHTH MOYU TIPUBE/IE-
HBI B Ta01. 6.

Kak BupHO u3 TabJMIbI, 1IEPBOE MECTO MO KOJIUYECTBY 3aHU-
MaeT Mouesuna. Ee cyrouHoe BbifiesieHne cocrtaiser 20-35 T.
MoueBuHa sABJSIETCSI KOHEYHBIM TIPOAYKTOM pacrnajza GelKOB U 110
ee KCKPEIUU ¢ MOYOH MOJKHO CYIMTh O CKOPOCTH paciajga OeJKOB
B opraHusMe. Y 3I0POBOTO YeJOBEKa BbIJEJE€HE€ MOYEBUHBI TOBbI-
HIaeTCs IIpU IpueMe 6oraroil GeJKaMy MUK U IIPU BbIIOJHEHUH
(busmyeckoit paboThl 6OIBIIOTO 0ObeMa. B mocientem ciydae ycko-
psieTcst pactaji COOCTBEHHBIX OEJIKOB OpraHu3Ma, B IEePBYIO Ouepelb
MBIIIEYHBIX.

Tabnuua 6
BaskHelilmme KOMIIOHEHTbI MOYH
Copnep:xanue
Komnonent B CyTOYHOM 00beMe MO4H,
(r/eyTkn)

OpraanecKne COCAUHCHUSA

MoueBrHa 20-35
MoueBas KuciIoTa 0,5-1
Kpearuana 1-2
AMUHOKUCIIOTBI <1

Heopranuyeckue coemHeHUs

Harpwii 3-6
Kanuii 1,5-3
Kanpumit 0,1-0,25
Maruui 0,1-0,2
AMMOHHMI 0,5-0,9
Xopuabt 5-9
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JlpyruM a30TUCTBIM COEJIMHEHWEM, BCEr/la IPUCYTCTBYIONUM
B MOUYE, SIBJISIETCS MO4€8As KUCAOMA. ITO BEIECTBO SIBJSETCS KO-
HEYHBIM TIPOYKTOM pacliajfia HyKJIEeMHOBBIX KUCIOT. ExkemHeBHO BBI-
nenstercsa okoso 0,7 T MoueBOIl KHCIOTHI. ModeBasg KUCJIOTA U ee COIU
MaJIOPACTBOPUMBI B BOJIE, TOATOMY OHU MOTYT 0OpPa30BbIBATH KAMHU
B [I0YKAX, B MOYEBOM ITy3bIPE U BHINAAATh B 0CAJ0K B COOPAHHOIT MOYe.

Ermte ogue a30TUCTHINT KOMTIOHEHT MOYHU — kpeamunutn. CyTodHOE
BbI/IeJIEHNE KpeaTHHMHA KoJiebJiercst B mpejesiax 1—2 1, Ho OHO TI0Y-
TU HOCTOSHHO JIJISE KasKJIOTO 4YeJoBeKa. ITO MOCTOSTHCTBO OObsICHSI-
eTCs TeM, YTO KPEATUHWH SBJSIETCSI KOHEUHBIM TTPOAYKTOM pacrana
kpeamunochama, 3an1acbl KOTOPOrO B OCHOBHOM COCPEIOTOUYEHDBI
B MbIIIIax. [loaToMy cylecTByeT yeTKass KOPPeaIIiusd MeXIy COmep-
JKaHWeM KpeaTWHUHA B MOYe W Pa3BUTHEM MYCKyJaTypsl. UTo Kaca-
€TCsl MUHEPAJbHBIX BEIIECTB MOUYU, TO B HEHMl MPAKTUYECKHU TPUCYT-
CTBYIOT BCe HeopraHudeckue BerectBa Kposu. OOIiee KOJIMIECTBO
BBIJIE/ISIEMBIX HEOPTAaHUYECKUX BelecTB — 15—25 r B cyTku. Bosbiie
Bcero B Moue xaopucmoeo nampus (NaCl), ero coxepxkanue B cy-
TOYHOM MoYe cocTassieT 8—15 . B Moue (B MEHBININX KOJUYECTBAX )
BCeT/la TTPUCYTCTBYIOT KAaTUOHBI KaJusd, KaJbIlUsd, MATHUSA, aMMOHUS
1 aHrOHbI (hocdaTos, GMKapOOHATOB, CYIb(ATOB.

B Moue takske MOryT ObITh OOHAPY/KEHBI B O4€Hb HU3KUX KOHIIEH-
TpaIugX HEKOTOPbIe (DEPMEHTHI, BATAMUHBI 1 TOPMOHBI.

Ilamoaozuueckue KkomnonenmoL MoUU

K marosiornyeckuM KOMIIOHEHTAM MOYH OTHOCSITCST BEIIECTBA, KO-
TOpPbIE B HOPME OTCYTCTBYIOT UJIH COAEPKATCS B OUEHb MAJIBIX KOJTYe-
cTBax M OOBIYHBIMU JIAOOPATOPHBIMU METOZAMU He OOHAPY/KUBAIOTCSI.
[MosiBAsTIOTCST TTATOJIOTHYECKHE KOMIIOHEHTBI B MOYe TIpU psijie 3a00-
JIEBaHWH, a TaKyKe MPHU BBIMOJTHEHUN (DU3MIECKON PabOTBI HOJIBIITOTO
obbema. Halie Bcero B MOYE MOSIBJISIIOTCS CJIEYIOIIIE BEIEeCTBa:

1) Bexok. [TosiBnenue 6eka B MOYe B GOJIBIITOM KOJUYECTBE HOCHUT
HazBatue npomeunypus. OCHOBHOI TIPUUMHON TPOTEMHYPUU SIBJIsI-
eTcst yBeJIMYeHne MTPOHUIIAEMOCTH «II0YEYHOTo (hUIbTpa», T.e. CTEH-
KU KallWJISIPOB COCYAMCTOr0 Kiybouka u Karcysibl IlymistHcKoTO-
Boywmena. BesreietBue 9Toro 6esik m1a3Mbl KPOBH U B TEPBYIO 0Y€PETh
albOYMUHBI TIOBEPTraloTcst (DUIBTPAIMU U OKA3bIBAIOTCS B COCTABE
moun. Habutioiaetcst mpoTenHypusi 4acTo 1Ipu OOJIE3HSIX MTOYEK U Cep-
nedHoit HemocrarounocTr. Du3ndecKre HATPY3KH, CBOUCTBEHHBIE CO-
BPEMEHHOMY CIIOPTY, TAKJKe BBI3BIBAIOT BHIPAKEHHYIO TIPOTEHHYPHIO.

2) I'mokosa. B HopMasibHOI MOYe TJIIOKO3a MPAKTUYECKH OTCYT-
crByet. OTHAKO TIPU HEKOTOPBIX 3a00JIEBAHUSAX, a TAK/Ke MOCTE BbI-
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MOJIHEHWST TPEHUPOBOYHBIX M COPEBHOBATEJIBHBIX HATPY30K C MOUOI
BBIJIEJISIETCSI TIOBBIIIEHHOE KOJIMYECTBO TJIIOKO3BI, 1aXKe /10 HECKOJIb-
KUX JIECSITKOB TPAMMOB B CYTKH. JTO SBJIEHNE HA3bIBAECTCS 2J10KO-
3ypua. CyliecTBYIOT J/iBé OCHOBHBIE TIPUYMHBI TJIIOKO3ypun. Bo-
IIEPBbIX, 3TO 3HAYMTEJIbHOE IIOBBINIEHNE ee KOHIEHTPAIMN B KPOBH.
B aTom ciydae modeuHble KaHATBI[BI HE MOTYT 00€CIednuTh 0OpaTHO-
TO BCachIBaHN4 BCeil IJIIOKO3bI M3 MTEPBUYHON MOYH, U YaCTh TJII0KO3bI
OCTaeTcsl B COCTaBe BTOPUYHON Mouu. Takast pa3HOBUIHOCTD IJIIOKO-
3ypUU HA3BIBAETCS 2UNEPAUKEeMUMECKas 210K03ypus. BetpedaeTcs
TaKast TIIOKO3yPHUst OOBITHO IPU CAXapHOM [rabeTe U sIBJISIETCST OCHOB-
HBIM €r0 CUMIITOMOM. BO-BTODBIX, 1pu 3a00JI€BAaHUSIX MTOYEK MOKET
ObITH HapyIlieHa peabcopOIMOHHAs (DYHKITHS TTOYEUHBIX KaHAJIBIIEB.
Bcaenctere aToro HapyIeHns B TOYEYHBIX KAHAJIBIIAX HE TPONCXOANT
OJTHOI[EHHOTO 0OPATHOTO BCACHIBAHUST, U YACTD TJTIOKO3bI BBI/IEJISIETCST
M3 OpraHu3Ma ¢ MOYOH. JTOT BU/ TJIOKO3YPUU HOCUT Ha3BaHUe no-
Heunas 2aKo3ypust.

3) KeronoBbsle Tesa. B Moue 3110poBOro 4esioBeka cojiepskaHue Ke-
TOHOBBIX TeJ OY€Hb MaJio. Bbiesenne ¢ MOYOi GOJIBIIMX KOJMIECTB
KETOHOBBIX TeJl 0OBIYHO HAGIIONAETCS TOT/A, KOTA B OPTaHU3Me JIJIsT
HOJIydeHUs] dHEPTMH BMECTO YIJIEBOAOB YCHJIEHHO HCIHOJIb3YIOTCS
3amachl Kupa (HarpuMep, TPU caxapHoM auabeTe, TOJOMAHUH, TIPO-
JOJKUTEIbHOM (hrsnueckoil pabore). ITo0 OObBSCHSIETCS TEM, UYTO
KETOHOBBIE Tesa (alleTOyKCyCHash KUCJIOTa, R-OKCHMMac/sHas KHC-
JIOTa) SIBJISIIOTCSI TIPOMEKYTOYHBIMU MeTabOJIMTaMU paciaga Kupa.
[Tpu aTOM B MOuYe elle 0OHAPY/KUBAETCSI alleTOH, 00PasyIIUNCS B
KPOBH TIPH M30BITKE TaM aleTOyKCyCHON KucioTel. Hamnune B Move
GOJIBIIIMX KOJIMYECTB KETOHOBBIX TeJI 0003HAYAETCSI TEPMUHOM KeHO-
Hypus.

4) Kposb. [Ipn BocramTebHBIX TIPOIIECCaX B MOUEBBIIEINUTENb-
HOIT CCTeMe WJIH MTPU ee TPAaBMAaTHUYEeCKUX MOBPEXKICHUSAX B MOUe 00-
HapY>KUBAIOTCS KPACHBIE KJIETKN KPOBU — dPUTPOIUTEL. JTO SBJIEHUE
HasbIBaeTcs eemamypus. I1pu moBpexieHUSAX BEPXHET0 OT/ea Mode-
BBIJICJIUTEIbHOM cUCTEMBI (ITIOYKH, MOYETOUHUKH, MOYEBO ITY3bIPb)
MOTIABINYIE B MOYY PUTPOIUTHI HAXOJATCA B HEH MTPOJIOJIKUTETHHOE
BpeMs 1 nehopMupyroTcs. Takue spuTpOIUTBl Ha3bIBAIOTCS «BBIIIIE-
soueHHbIMU». [Ipu KpoBOTeueHWN B HUIKHEM OT/EE 3PUTPOIUTHI
He ycrieBaioT /1epOPMUPOBATHCSA M NX HA3BIBAIOT «CBEXKUMU». TaKuM
06pa3oM, 1Mo BHEIIHEMY BUJY BBIIEJSIONIUXCS ¢ MOYOI APUTPOIMTOB
MO’KHO YCTAHOBUTH MECTO TIOBPEKIEHUS MOUYEBBIIETUTENBHON CHC-
TeMBI. ¥ CIIOPTCMEHOB TeMaTyprs HOCHUT, KaK MPaBUJIO, TPaBMaTHde-
CKHUI1 XapaKTep.
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TecTbl A1 CAMOKOHTPOJIS

1. CTpyKTYpHO-()YHKINOHAJIBHOI eIMHHIIelH T0OYEeK SBISIeTCS:
a) aruHyc 6) HelipoH B) He(ppoH ') capKoMep

2. B 00BIYHBIX YCJIOBUSX 32 OJHY MHHYTY Y€Pe3 NOYKH MPOXOIUT

KPOBH:
a) 100—200 m B) 1000—1200 M
6) 400—500 M r)2-3 1

3. IlepeuuHas Mo4ya oOpa3yercsi Ha JTarne:
a) peabcopOIym 6) cexperyu B) YABTPaQUIbTPAINN

4. Iloyeunasi cekpenusi IPeUMYIIECTBEHHO MPOTEKAET B:
a) COCYIMCTOM KIybouKe

6) U3BUTBIX IUCTAJIBHBIX KaHAIbIAX

B) U3BUTHIX TPOKCUMAJIbHBIX KaHAJbI[AX

I') TOYEYHOM JIOXaHKe

5. PeabcopOiuio BOIbI yCKOPSIET TOPMOH:
a) azipeHa7H  0) Ba30NPECCUH  B) MHCYJIMH  T) TUPOKCHUH

6. Ioueunas peaGcopOIMs NPEUMYIIECTBEHHO IPOTEKAET B:
a) COCYUCTOM KIybOuKe

6) metsie lere

B) N3BUTHIX AVCTAaJIbHBIX KaHaJabllaX

I') U3BUTHIX IIPOKCUMAIbHBIX KAHAJIbIIAX

7. HpI/I 0OBIYHOM NHMTAHHUHU 32 CYTKH C MOYOM BbIAEJIAETCA MOYE-
BUHBI:

a)2-3r 6) 10-15r B) 20-35T r) 6070

8. Obecneyenne MOYEK KMCIOPOAOM BO3PACTAET MO/ BAHSIHHEM
Oenka:

a) abOyMUHA B) MUOLJIOOMHA

6) y-rno6ynuHa I') SPUTPOITOITHHA

9. Pea6GcopOIiio HOHOB HATPHS YCKOPSIET TOPMOH:

a) aJipeHaAIIIH B) KaJbIINTOHUH
6) asmbI0CTEPOH T') TECTOCTEPOH
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10. K maTonornuyeckuM KOMIOHEHTaM MOYH OTHOCHTCH:
a) IJII0K03a B) MOUeBas KMCJIOTa
0) KpeaTUHUH T') MOYEBUHA

11. Cpeanwuii CyTOYHBIIi THypPe3 OOBIYHO COCTABIISIET:

a) 0,5-0,8 1 6) 0,91 B) 1,4-1,6 1 r)2,2-25n
12. IlosiBieHUE SPUTPOLIUTOB B MOUY€E HMEET Ha3BaHHE:

a) reMaTypust B) KETOHYPHUS

0) TIIIOKO3Ypust I') IPOTEUHYPUSI

13. TLTOTHOCTH MOYH OOBIYHO KOJIEGJIETCS B IHANIA30HE:
a) 0,3-0,5 r/mi B) 1,01—1,05 r/mu
6) 0,6—0,8 r/mn r) 1,1-1,2 r/mn

14. TIpu 0OBIYHOM NUTAHUK C MOYOH 32 CYTKH BbIAEISAETCS MOYe-
BHHBI:

a)5-10r 6) 25-35T B) 80-90 r r) 110-130r
15. ITosiBeHUeE ITIOKO3bI B MOYE UMEET Ha3BaHUeE:

a) reMaTypus B) KETOHYPHST

6) TIIFOKO3Ypust ') IPOTEUHYPHUS

16. Ilporennypust — 3TO MOSIBJIEHUE B MOYe:
a) alleToHa 6) Geska B) TJTIOKO3bI r) KPOBU

17. K naTojiornyecKuM KOMIIOHEHTaM MOYH OTHOCHTCSI:
a) O6eJIoK B) MOUY€Basi KUCJIOTa
0) KpeaTMHUH ') MOYEBUHA

18. Anypus — aTo:
a) HeperyJsApHOe BbI/leJIeHNe MOYN B) yBeJIHUUeHNe Tnype3a
6) oTCcyTCTBHE MOYM I') yMEHbIIIEHUE ANype3a

19. IIpu KeTOHYpHHU B MOYE OOHAPYKHBAETCS:
a) areToH B) MOYeBas KMUCJIOTA
0) KpeaTHHIH T') MOUEBMHA

20. Ioauypusi MOKET BO3HUKHYTh IIPH IIOHUKEHHOI BHIPAOOTKE
B OPraHu3Me ropMoHa:

a) aJ[peHaIHA  B) IIFOKaroHa

6) BasompeccuHa r') KaJIbI[ATOHUHA
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FnaBa 15
BOI[HO-MI/IHEPAJII)HbIﬂ OBMEH

15.1. OBMEH BO/IbI

Poib BO/JIbI B JKU3HEAECATE/IbHOCTU JKUBbLIX OPraHn3MOB MCKJIIOUYMN -
TeJbHO Besnka. Kak N3BECTHO, KNU3Hb 3apOAnJIaCb B BO,Z[HOfl cpezne.
IIJIH JII0O0TO JKUBOTO Oprann3Ma BO/ia SABJISIETCA HE TOJIBKO IJIABHOM
COCTaBHOU 4qaCTblO, HO 11 cpeﬂoﬁ, B KOTOpOﬁ IIPOTEKAIOT BCE JKU3HEHHO
Ba’KHbI€ XUMMUYECKHE ITPOILIECCHI.

Codeporcanue 600blL 6 op2anusme

Copepxanue BOJBI B OPraHM3Me B3POCJOTO YEJOBEKA OKOJO
60-65% oT Macchl Tesma, TIPUYEM y JeTel 3Ta Twdpa eme BHIIIeE,
a B CTApeIoIeM OpraHnu3Me BOJIbl MEHbIIIE U e€ COJIeP;KaHNe MOYKET CO-
KpaTutbes 10 50%.

[Tpu moTepe TOJIBKO 4—5% BOBI BOBHUKAET CHJIbHAS KK/ U Ha-
GJII0/IaeTCsl 3HAYNTENbHOE CHIUJKEHHE PabOTOCIIOCOOHOCTH, TTOTEPSI
10-15% BOIIBI TIPUBOAUT K TSKEJBIM HAPYIIIEHUSIM 0OMEHA BEIIECTB,
a orepst 20—25% BOJIBI yiKe HE COBMECTHMA C KU3HbBIO.

Pacnpeoenenue 600vt 6 opeanusme

Pacnipesiesiennie Bozbl MKy OpraHaMW U TKAaHSAMU OpraHW3Ma
HepaBHOMepHOe. JKunkoctu opraausama (KpoBb, TuM@a, CIUHHOMO3-
roBast JKUIKOCTh) cozep:kat 80—90% BoJbI, BO BHYTPEHHUX OpraHax
U MBIIIIAX cojepskanue Bojbl 70—80%, B KOCTSIX BO/IBI €Il MEHbIIIe —
20-40%. Camoe HU3KOE cCOjiep:KaHUE BOJbI OTMEYAETCS B 3MaJu
3y6a — 0k0J10 1%.

Bompmiag gacts Boawl (2/3) HaXOAUTCA BHYTPU KJIETOK W HA3BI-
BaeTcs eHympuxaemounoii. OcranpHas yactb Bojbl (1/3) BXOAUT
B COCTaB BHEKJIETOYHOI M CIIMHHOMO3TOBOH JKMIKOCTH, TLJIa3Mbl KPO-
B, Mol Takas Bosa momyynsia Ha3BaHUE — 6HEKTeMOUHas.

Dusuro-xumunecKkue ceoucmea 600l

Boa stBiisietcst JKUAKOCTBIO, 001aatolieil yHUKaIbHbIM COYeTaH -
€M IIeJIOTO Psia BAKHBIX (PU3UKO-XUMHYECKUX CBOICTB.

e MouiekyJibl BOJIbI 00J1a1a10T BBICOKOM MOJISIPHOCTBIO U 00pasyioT
IIPYT C IPYTOM BOZOPOIHBIE CBsI3U. B sKUIKOI BoJle Kaxk/ast MOJIEKYJIa
C TIOMOTIIHIO BOZOPOIHBIX CBI3eH COEMUHSIETCS ¢ TPEMS WJIN YeThIPb-
Ms COCETHUMU MOJIeKyJIaMu. birarogapst orpoMHeEHRIIIEMY KOJTMYECTBY
BOJIOPOJIHBIX CBsi3eil BOJA 110 CPaBHEHUIO C JPYTUMU SKUAKOCTSIMU
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umeeT GOJIBIINYIO TEMJIOEMKOCTD ¥ TEILJIOTY UCITAPEHNSsT, BLICOKYIO TEM-
mepaTypy KUTIEHUS U TIJIaBJIEHU, BBICOKYIO TETJIONMPOBOAHOCTh. Ha-
JINYME TAKMX Ka4eCTB TI03BOJISIET BOJIE aKTUBHO YYacTBOBATh B TEPMO-
PETYJIIAIINN.

e Boma obmajaer HU3KOI BSIBKOCTBIO W IPEACTABIsIET COOOM
MOBMKHYIO JKUAKOCTD. [[pUUMHO BBICOKOU MOABUKHOCTU BOIBI SB-
JifeTcs OYeHb Majioe BPeMs CYIIeCTBOBAHUS BOJOPOJHBIX CBs3ei.
[TosTOMY B BOJIE TOCTOSTHHO MTPOUCXOANT 00pa3oBaHue U pa3pylieHue
GOJIBIIIOrO KOJIMYECTBA BOJOPOAHBIX CBSA3€EH, UTO 0OYCIOBIMBAET HaH-
HOe CBOICTBO. BeieicTBHE BBICOKON TeKy4YecTH BO/Ia JIETKO IUPKYJIHU-
PYyeT IO Pas3JuYHBIM MOJIOCTSIM Opranu3Ma (KPOBEHOCHBIM U JuMda-
TUYECKUM COCY/IaM, MEKKJIETOUHBIM ITPOCTPAHCTBAM U T.]I.).

e biaromaps BBIpaKeHHOU MOJSPHOCTU MOJEKYJ BOIBI B HEH
PacTBOPSIIOTCS Pa3JUUHble OPTaHMYeCcKue W HeopraHWMYecKue Bellle-
CTBa, UMEIOIIHE TOKE TOJSIPHBIE MOJIEKYJIbl. ( BoJbITMHCTBO XMMITUe-
CKUX COEJIMHEHNH, BXOASIIUX B JKUBbIE OPraHU3MBbl, 00JIaaI0T TTOJISIP-
HOCTBIO ¥ T03TOMY XOPOIIIO PACTBOPSIOTCS B BOJIE.)

Buonoeuuecras ponv 600t

e Bona siBisieTcs ynusepcanvtoim pacmeopumenem. HoabiumH-
CTBO XUMHUYECKUX COETMHEHNH OpraHu3Ma PACTBOPUMBEI B BOJIE.

e Boza Bere/icTBUe HU3KOWM BSIBKOCTU JIETKO TIepEMENIAeTCs 0
KPOBEHOCHBIM U JIUM(ATHIECKUM COCY/IaM, TI0 MEKKIETOYHBIM TTPO-
CTPaHCTBAM M IIEPEHOCUT PACTBOPUMbBIE B Hell BemectBa. Takum 06-
Pa3oM, BOJIa BHITIOIHSIET MPAHCROPMHYIO0 PYHKUUIO.

e Bozma yuacTByeT B MOJEpsKAHUHM TTOCTOSTHCTBA TEMITEPATYPBI
TeJIa, T.€. BHIIOJHSIET MePMOPeYnimopHyto PyHKuu1o.

e Bosa obpasyer eudpamnyio 060104KYy y BHICOKOMOJIEKYISIPHBIX
coenrHeHuil (6EJIKOB, MOJMCAXaPHUIOB) U T€M CaMBIM CIIOCOOCTBYET
UX CTaOMIbHOCTH.

e Boza sBisiercst akxmuenvim yuacmuuxom odomena eewecms.
Hamnpumep, paciiiernienye mUIIEBBIX BENIECTB B IPOIIECCe TEPeBapHBa-
HUS TIPOUCXONT UCKIIOUNTETBHO TIYyTEM THAPOJIN3A, T.€. C YIaCTHEM
BOJIbL. Bojia Takske SIBJISIETCSI KOHEUHBIM ITPOIYKTOM PSI/Ia XUMUYECKUX
MPOTIECCOB, TIPOTEKAIOIINX B Opranu3Me. BoJbIioe KOJHIECTBO BOJIDI
(0k010 400 M1 B cyTKI) 0OpasyeTcs B IPOIECCE TKAHEBOTO JbIXaHMUSL.

Ilocmynaenue 600vL 6 opeanuzm

Cpennsissi cyrouHass MOTPeOHOCTh B3POCJOTO YeIOBEKa B BOJE
2,5—2,8 i1 (npumepHo 40 MJI Ha Kr Macchl Tejia). Y JeTell IpU pacdere
Ha KI' MacChl TeJia TOTPeGHOCTh B BOJIE B HECKOJIBKO Pa3 BBIIIE, YeM
y B3POCJIBIX.
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OcHOBHbBIE UCTOYHUKHI BO/IBI:

[TutheBas Boma 900—1000 M /cyTKH®
JKunkast mmma 600—-650 mu1/cyTKI
TBepmas muina 650—700 mu1/cyTKm
JHporeHHad Bojia 350—-450 mu1/cyTKH

(o6pasyercst B OpraHusMe
[P OKUCJIEHUH OPTaHH-
YeCKUX COeTNHEHMIT )

Bcero: 25002800 mu1/cyTrn

Buiseodenue 600vt us opeanusma

Bona BbIACJ/IAETCA M3 OpraHM3Ma IIOYKaMHu, JIETKUMU, KUIIEYHUH-
KOM, KOJKell 1 TOTOBBIMU JKeJIe3aMI.

OpI‘aHI/ISM B3POCJIOTO YE€JIOBEKA €KECYTOYHO BBIJAEJIAET B CPEAHEM
cjaeayrouune KoJanm4iecTBa BO/bl:

¢ MOYOH 1400-1500 M
C BBIIBIXaeMBIM BO3TyXOM 350— 400 mur
¢ KaJIoM 150—-200 mu
C TIOTOM ¥ 32 CYET MCTIapeHus KoXKel 600—-700 M

Bcero: 2500-2800 v

CrenmyeT OTMETUTbH, YTO BBIZIETEHUE BOJBI TTOYKAMU 3HAUUTETHHO
3aBUCUT OT 0OBeMa MOCTYIHBIIEH B OpraHusM BOAbl (CM. riaBy 14
«buoxumms movex u MOUm» ).

Beizmesnenne BoJbl ¢ TIOTOM PE3KO BO3pacTaeT IPU MBIIETHON
paboTe B pesyJibTaTe WHTEHCHBHOTO MOTOOTAETeHUs. [Ipu cruibHOM
HOTEHNHU YeJIOBEK MOJKET MOTEePSATh B CyTKH Gosiee 5 j1 Boabl Ilpu
GOJIBIINX TIOTEPSIX BOJIbBI C TIOTOM OOBIYHO YMEHBIIIAETCSI BbIJEJICHIE
BO/IbI C MOYOH.

Bo Bpems TpeHUPOBKY TaK:Ke YBEJTMIUBAIOTCS TIOTEPHU BOJBI C BBI-
JIBIXaeMbIM BO3TyXOM.

Pezynsayus 6001020 6ananca

OG6MeH BOZIbI HAXOAUTCST MOJ KOHTPOJIEM HEPBHO-TOPMOHAIBHOI
PeTyIANNN.

[TocTymnnenne B OpPraHU3M 3K30T€HHOW BOJABI KOHTPOJUPYETCS
YYBCTBOM JKaK/[bl. BO3HUKAET jKax/1a Mpu YMEHBIIEHUH CO/IePsKAHMS
BO/IBI B OPTaHU3Me /Ia’ke Ha HECKOJIBKO IMPOTIEHTOB. M eXxaHnn3M BO3HUK-
HOBEHUSI JKaXK/Ibl 3aKJIt0uaeTcs B caenyomnieM. [Ipu nedunure Boabl
MPOUCXOANT CTYIIEHWE KPOBU W B HEH TIOBBINIAETCS OCMOTHYECKOE
naBJeHue. YBeImueHne OCMOTHIECKOTO TaBJIeHUS KPOBU BOCTIPUHNI-
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MaeTcsl OCMOPELENTOPaMH, ¢ KOTOPBIX HH(MOPMAIIUS pedIeKTOPHBIM
MyTEM TIOCTYIAET B KOPY TOJIOBHOTO MO3Ta, TIe U (hOPMUPYETCS 3TO
YYBCTBO.

OCHOBHBIM TOPMOHOM, BBI3BIBAIOIINM 33/I€PKKY BOIBI B OPTaHU3-
Me, SIBJISIETCSI 86A30NPeccuH. ITOT TOPMOH BhIPabaThIBAETCS TUIIOTa-
JIaMyCOM, XPaHUTCS B 3alHEH oM TUTIODU3a U U3 Hee BbIAEISIeTCs
B KpoBb. [loj BIMsgHMEM BasolpeccuHa B MOYKaX yCKOpsieTcst oOpar-
HOe BCacbhbIBaHME BOJbI M3 IEPBUYHOI MOUYU B KPOBb, YTO NPUBOIUT
K YMEHBIIIEHWIO IUype3a W 3a/ep:KKe BOABI B opraHuadMe (CM. TJIaBy
14). B cBsI3M ¢ TaKUM JIeNICTBHEM Ba30IIPECCUH YACTO HA3bIBAIOT AHMU-
ouypemurecKkum 20pMoHOM.

YiepkaHuio BOAbI B OPraHM3Me TaKKe CII0COOCTBYET TIOPMOH
KODPbI HAIIOYEYHUKOB — atb0ocmepoi. I1oj BIusHIEM albloCTePOHA
B Iporecce 0OpasoBaHKMs MOYM TOBBIIIAETCS CKOPOCTh 0OPaTHOrO
BCACBIBAHUSI B KPOBb MOHOB HATPUs ¥ yMeHbIIaeTcss ob6paTHoe Bca-
ChIBaHWE MOHOB Kajus. B nTore mponcxXoauT 3a/iep;KKa B OpraHu3Me
MOHOB HATPHU U MTOTEPS MOHOB Kans. VIoHbI HaTPHUs B OTJINIHE OT MO-
HOB KaJIusI XOPOIIO B3aUMOJIEHCTBYIOT ¢ BOJOM, 06pa3yst THAPATHYIO
060s10uKy. IToaToMy 3ajiepsKKa HATPUSI B OPraHU3Me COIPOBOKIAETCS
coXpaHeHUEeM B HEM BOIbI.

Brienenne Boipl U3 OPTaHU3Ma CTUMYJTUPYETCS TOPMOHOM ITUTO-
BUJIHOM KeJie3bl — mupoxcunom. [Ipu u30bITKe 9TOr0 TOPMOHA YCHUIIN-
BaeTCsI BBIBEIEHUE BOIBI KOKEI.

baarogapst HepBHO-TOPMOHATBHON PETYJIAIINNA B OPTaHU3ME TOJI-
IepIKIBaeTCsI paBHOBECHE MEKIY IOTPeOJIeHIEM U BbIIET€HUEM BOJBL:
CKOJIBKO BOJIBI TIOCTYIIAeT B OPTAHW3M, CTOJIBKO K€ W BBIBOAUTCS. Ta-
KUM 06pasoM, JeiicTBre HePBHO-TOPMOHAJIBHON PEryJIsSIUU HallpaB-
JIEHO B KOHEYHOM HTOTe Ha IOAepP:KaHue TIOCTOSTHCTBA COMEP/KAHUSI
BOJIBI B OpTaHU3ME.

Hapywenus 6oonozo 6anarca

3aziepsKKa BOJIbI B OpTraHu3Me OOBIYHO COMPOBOKAAECTCS TIOSIBJIE-
HieM omex08. OTeKN MOTYT BO3HUKATH TIPU 3a00JI€BAHUSIX CEPIEYHO-
COCYZUCTON CUCTEMBI U TOYEK, MPU TOJOJAHWU. 3alepiKKa BOIBI
B OpraHu3Me MOKeT ObITh BbI3BaHA IPUEMOM ITHIIK ¢ GOJIBIINM COLEP-
sKaHMeM IOBapeHHO# comu (MOHBI HATPUSL 00JIaJAi0T CIIOCOOHOCTHIO
CBSI3BIBATh BOY 3a CYeT 0OPA30BAHNUS THAPATHON 0O0TOUKH).

Y MeHbIIIeHNe ColePKaHuUs BOJIbI B OPraHU3Me [IPUBOJINT K 00€360-
scusanuro tkaneit. O6E3BOKMUBAHNIE MOKET BOSHUKHYTh TIPH OTPaHM-
YEeHUU TIOCTYIIJIEHUsT BOIbL, IPU YPE3MEPHBIX OTEPSX BODIL, IIPU PSIE
3aboseBanuii (caxapHblil U HecaxapHbIl guabeTsl U Ap.). Y CIOpTC-
MEHOB 4acTU4HOe 00€3BOKMBAHUE OPraHM3Ma MOXKET ObITh BbI3BAHO
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GOJIBIIIMU TIOTEPSIMU BOJIBI C IOTOM ¥ BBIZBIXa€MBIM BO3/LyXOM IMPU
BBITTOJTHEHUN MMHU OOJBITOT0 00heMa TPEHUPOBOYHBIX U COPEBHOBA-
TEJBHBIX HArPY30K, 0OCOOEHHO MPU BBICOKON TeMIleparype ¥ HU3KOM
BJIAYKHOCTH.

Jlnst pepynpeskaeHust 06e3BOKUBaHKST HEOOXOANMO COOI0AATh
MUTBEBOH PEKNM. B 4aCTHOCTH, peKOMEHYETCS «3aI1acaThCs» BOJOH,
BoinuBast 400—500 mur Bozbr 3a 40—60 MUHYT 0 Hava/ia TPEHUPOBKHU
WM copeBHOBaHUsl. Bo BpeMsi TPEHMPOBKU MJIN COPEBHOBAHUST HEOO-
XOZIMMO TIOTIOJTHSITD 3aI1aChl BOZIBI B OPTaHU3Me Iy TeM 4acTOro IpreMa
He6oubIx Topiuiit (40—50 MJT) BOJIBI WJIH, YTO TIPEATIOYTUTETbHEE,
YTJIEBOTHO-MUHEPATHHBIX HAITUTKOB.

15.2. OBMEH MMWHEPAJIbBHBIX BEIIECTB

B opranmame desoBeka COAEPKUTCI OKOJO 3 KT MUHEPATbHBIX
(HeOpraHMYEeCKHX ) BEIIECTB, UTO COCTABJSAET 4% OT Macchl Teja. Mu-
HepaJIbHBII COCTaB OpraHU3Ma OYeHb PasHOOOpPa3eH, U B HEM MOKHO
0OHAPY/KUTH TIOYTH BCE U3BECTHBIE MUHEPAJIbHbIE DJIEMEHTBI, OJTHAKO
conlep;KaHme MX HEOMUHAKOBO.

MuHepajibHble 91eMEeHTbI, BXOJAIINE B COCTaB OpraHuaMa B 00Jib-
IIUX KOJIMYeCTBaxX (AeCATKU M COTHU TPaMMOB U Jaske GoJjiee Kr), 1o-
JIyYUJIM Ha3BaHUE Maxpodemenmol. B Tabi. 7 npuBeieHbl TaHHbIE
0 COZleP;KAaHNU MAaKPO3JIEMEHTOB B OPTaHN3Me YeIOBEKA.

Tabnuua 7
Cozep:kaHue MaKpO3JIEMEHTOB B OPraHU3Me YeJoBeKa

Maxpoatemest Conep:xanue B OpraHusme

B % B rpaMmax
Kanpumit 2,0-2,1 1400-1600
Dochop 1,1-1,2 770-850
Kanmii 0,25-0,26 180-200
Xiop 0,15-0,17 100-120
Harpuit 0,10-0,12 70-85
Maruuit 0,03-0,04 20-30

OcrajibHble MUHEPAJIbHBIE 3JEMEHTHl HAXOISTCS B OpraHU3ME
B OYEHb MAJIBIX KOJIMYECTBAX U TIO9TOMY HA3bIBAIOTCS MUKPOITIEMEH -
mamu. K num ornocsres Fe, F, J, Cu, Zn, Mn, Mo, Co, Sn, As, Ni,
Cr, Br op. B Hacrosiee BpemMs yCTaHOBIEHO yYacTe MHOTUX MUKPO-
9JIEMEHTOB B OOMEHE BEIIeCTB.
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Pacnpeaeﬂeuue MUHEPATIbHBLX 6euiecme 6 opeanu3me

MunepasibHbie BelllecTBa B OpraHu3Me paciipesiesieHbl KpaiiHe He-
paBHOMepHO. B KpoBH, B MBINIIAX, BO BHYTPEHHUX OpPraHax cojepska-
HUe MUHEPAJbHBIX BEIIECTB HU3KOEe — 0K0JI0 1%. B KocTsix Ha 70110
MUHEPAJIOB IPUXOANUTCS IOJOBIHA UX Macchl (1ipumepHo 50% ). boJib-
1€ BCEro MUHEPaJIbHBIX BEIECTB COAEPKUTCS B aMasu 3yOa — 10 98% .

HepaBHOMEPHOCTDh OOHAPY/KUBAETCS M B PACIIPENETIEHUN OTIENb-
HBIX MUHEPAJbHBIX 2JIeMEHTOB. Tak, TIOYTU BeCh KaJbIIUW, MarHui
u (ocdop B popMe HepaCTBOPUMBIX COJIEHl BXOAAT B COCTaB KOCTEM
u 3y60B. Kanuii mpenMyIiecTBeHHO HAXOAUTCS BHYTPU KJIETOK, TOT-
Jla KaK HaTPUI B OCHOBHOM BCTPeYaeTcs BO BHEKJIETOUHOM BEIECTBE.
OcHOBHBIE 3aI1aChI JKeJIe3a COCPEIOTOYEHBI B [IEYEHN U B cOcTaBe OeJI-
Ka 9PUTPOIUTOB — reMOIJIOOUHA, IIPAKTUYECKH BECh HOM COMEePIKUTCS
B IIIUTOBUJIHOMN KeJie3e, a IIMHK — B IMOJIXKeJYJ0UHON KeJie3e.

Dopmvl cyuwecmeo8anus MUHEPAILHLIX 6EUWECME

e B dopme HepacTBOpUMBIX costeil (B KOCTSX 1 3y6ax).

e MuHepasbHble 3JIEeMEHTBI MOTYT BXOJUTHh B COCTAB OpTaHHYe-
CKUX coeuHennii. Hampumep, jkesie30 BXOAUT B COCTAB TeMOTTIOOMHA
1 MUOTI001Ha; (hochOp BXOIUT B COCTAB OEJKOB, HYKJIEUHOBBIX KUC-
JIOT, HEKOTOPBIX JIUTIOUJIOB.

e MuHepasbHble 3JIEMEHTBl MOTYT HAXOJUTCS B OPTaHU3ME B HUO-
ruauposannoil opme (Hampumep, K, Na*, Ca**, Mg?', CI', H,PO,,
HPO,* u 1p.).

Hocmynﬂeuue MUHEPAILHBLX BeuleCme 6 Op2anu3m

CyrtouHast TIOTPeOHOCTh B3POCJIOTO YeJOBEKa B OCHOBHBIX MUHE-
PaTBHBIX 3JIEMEHTAX COCTABJISET:

Harpuii 4-5T
Xiop 6-8r
Kasuii 3-5r
Kasnbrmit 08-1r
Dochop 1-2r
Keneso 10—15 Mr

[IpakTudyecku Bce MUHEpPAJIbHBIE 3JIEMEHTHI TIOCTYIAIOT C THIIEN
B HEOOXOAMMBIX JIJII OpraHu3Ma KoJmdecTBax. VICK/IoueHne cocras-
JigeT JINIb XJIOPUCTBIN HATPUH, cojiepskaHne KOTOPOTO B €CTeCTBEH-
HBIX MPOAYKTaX MUTaHWS HEsKe MOTpeGHOCTH opraHuama. [Toatomy
MOBaPEHHYIO COJIb B YUCTOM BH/IE H00ABIISIOT K IIHIIE [JIs YIOBJIETBO-
peHus OTPeOHOCTH B HEll OpraHn3Ma.
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B HekoTopbIX ciiydasix B IHIE MOTYT COAEPXKATbCS B HEIOCTa-
TOUYHBIX [IJII OPTaHW3Ma KOJWYECTBAX W JPyrve MUHEPAJIbHbIE 3Je-
MeHTbI. Yallle BCEro aTo BBI3BAHO TEM, YTO B HEKOTOPHIX 0OJIACTSIX
3eMHOr0 Iapa MoYBa MOKET ObITh GefHa KaKUM-JIHO0 MHHEpPasb-
HBIM 3J7ieMeHTOM. [l0oaTOMY BOzIa M pacTeHUs B 3TUX MeCTaX COJIEPKaT
HUYTOXXHBIE €r0 KojmdecTBa. [Ipn nmTesbHOM MCIOTB30BAHUU Ta-
KO¥1 BOJIbI ¥ MECTHBIX MUIIEBBIX MPOAYKTOB BO3HUKAIOT 3a60JIeBaHNS,
BbI3BaHHbBIE JIeDUIIMTOM JJAHHOTO XUMUYECKOTO ajieMeHTa. Takue 3a-
GoJieBaHMsI TIOJTyYHJIN Ha3BaHWe dHOemuyeckue. Tak, B HEKOTOPBIX
TOPHBIX palioHax (HAImpuMep, ITBeHapckue AJbITbI) OTMEYAeTCsT TI0-
HIDKEHHOE COoJIepsKaHue #oda, 0ITOMY MOTYT HabJIIoaThes 3a001e-
BaHUS UTOBY/IHO KeJie3bl (01 HEOOXOANM [IJIs CHHTE3a THPOKCHHA
U IPYTUX HOACOAEP KANUX TOPMOHOB IIIUTOBUIHOM Kee3nl). [[pyrue
JKe MECTHOCTU OeHbI hmopoM, 1 TIOITOMY 3/I€CHh YACTO BCTPEUAETCS
3abosieBanme 3y6oB — Kapuec. [t mpohUIaKTHKY 9HAEMUYECKIX 3a-
GoJieBaHMIl B OPTraHU3M JIOMOJTHUTETHHO BBOISAT HEOCTAIOIIUIT MITHE-
pasbHbIil a7eMenT. C 9TOH 11esIbio NTPU IeDUIUTE 1012 UCTIOJIb3YIOT
HOMMPOBAHHYIO MOBAPEHHYIO COJb, a MPHU HeIoCTaTouHOCTH (hTopa
IPUMEHSTIOT (hTOpcosiepKaiue 3yOHble MacThl 1 MPOBOIAT (HTOPUPO-
BaHUeE BOJIOTIPOBO/IHOM BOJIBI.

M36bITOYHOE TOCTYILIEHNE B OPraHW3M MUHEPAJIbHBIX BEIECTB
MPUBOIUT K TSIKEJIBIM HapyIneHusiMm o6MeHa BerecTB. OcobeHHO 9TO
Kacaercsi MUHEePaJIbHBIX 2JIEMEHTOB, 00Pa3yIONMX HE PacTBOPUMbBIE
B Bofie cosit. VI3BecTHBI MHOTOYHCIEHHBIE CJIydan OTPaBJIEHUI COJIS-
MU TSKEJIBIX METAJIOB (PTYTh, CBUHEI[ U ITPOY. ).

Buioenenue MUHEPAIbBHBLX 6euwleCme U3 opeanu3ma

BriBonATCs 13 oprannaMa MUHepaTbHBIE BENECTBA TPEMS Ty TSIMU:
MOYKAMH B COCTaBEe MOYH, KMIIIEYHUKOM B COCTaBe Kaja M KoXeH ¢ 1mo-
TOM.

[Touxkamu 13 oprann3Ma yiajagioTcs BOAOPACTBOPIUMbIE MUHEPATTh-
HbI€ BENECTBA. 32 CYTKHU ¢ MOYOI BbiiessieTcst 15—25 r Heoprammye-
cKuXx coJielt, B ToM uncie 8—15 r NaCl.

KuineuynnkoM BBIBOASTCS TPEUMYIIECTBEHHO HE PACTBOPUMBIE
B BOJie MTHEPAJIbHBIE BEIIECTBA (COJN JKeJe3a, TAKeIbIX MeTAJIIOB).

Kampiuii u dochop MOTyT BBIAEAITHCS U3 OPTAaHU3MA ABYMS ITy-
TSAMU: TIOYKAMU U KUNIEYHUKOM, TPUYEM COOTHOIIIEHUE MKy HUMU
3aBUCHUT OT KUCJOTHOCTH MOYH. YeM BBITIIe KUCTOTHOCTD MOYH (1 CO-
OTBETCTBEHHO Huxe 3Havenue pH), tem 6osbiie kanbius u ¢pocdopa
BBIBOJIUTHCS C MOUO, a He ¢ KasioM. B Moue, nMeroriieii menouHyo pe-
aKITNIo, cofiepKanme coseil Kambius u gpocdopa HU3Koe. B atom ciy-
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

vae mpeobsaiacT BbieIeHUE Kablinst 1 (ocdopa dyepe3 KUICYHHK.
Takas 3aKOHOMEPHOCTh 0OYCJIOBJIEHA TE€M, YTO PACTBOPUMOCTDH (Hoc-
(bOpPHOKUCITBIX KAIBIIMEBBIX COJIEN BBIIIE B KMCJIOH Cpeie.

YacTp MUHEPAJIBHBIX BETIECTB BBIZIESIETC KOXKEN B COCTaBe TIOTA.
[Tot o6pasyeTcst MOTOBBIMU JKeJIE3aMU 1 COAEPKUT OK0JI0 99% BOIIBI.
B cocTaB noTa, moMumMo BOJIbI, BXOJASAT KaK OPraHudecKue CoeJMHEeH s
(HampuMep, MOUYEBUHA, 2 y CIIOPTCMEHOB — MOJIOYHAST KUCJIOTA), TaK
U HeOpraHu4yecKue coJu. [JIaBHBIM MWHEPAJIbHBIM KOMIIOHEHTOM
0T ABJSAETCSA XJTOPUCTHIN HATPUIL. B HE3HAYNTETBHBIX KOJNYECTBAX
B TI0Te MOTYT ellle PUCYTCTBOBATh KaTHoHb! K, Mg2+, Ca*".

B neboubiux kosmmdectBax (10 600—700 M) 1OT BBIAEISIETCS 110~
crosiiro. OIHAKO TP BBIMOJHEHNN (hU3NUECKON paboThI MOTOOTIIE-
JieHUe Pe3KO BO3pacTaet. 32 BpeMsi TPDEHUPOBKY UJTH COPEBHOBAHUS 32
CYeT MHTEHCUBHOTO TIOTOOT/IEJIEHUS CITOPTCMEH MOKET TIOTEPATH He-
CKOJIBKO JIUTPOB 1oTa. OcoOEeHHO MHOTO TI0Ta BBIIEJISIETCSI TIPU CTOHKE
Beca. [locnencTBueM ycuaeHHOTO TMOTOOTAENEHUS SIBJISIETCS 3aMeT-
HOe «0OeccoMBaHe» OPTaHU3Ma, COIIPOBOSKIAIOINIEECS YXYIIIEHIEM
CaMOYYBCTBHSI U CHUKEHHEM PabOTOCTIOCOOHOCTH.

Jlist ipeaynpeskaeHns: 06eccoInBaHus 1eJ1ecO00Pa3HO BO BPEMsI
TPEHUPOBKHU WJIM COPEBHOBAHMS MEPUOANIECKU, HEOONBIIUMHU TOP-
MUSIMA TATHh HE YWUCTYIO, a CJIeTKa MOACOJEHHYIO BOY, a ellle JIyd-
e — MUHepaJbHyI0 Boay. /lyis BOCTOJSIHEHUS TMOTEPSHHBIX COJiei
MOJKHO UCII0JIb30BaTh B TIEPUO/I€ BOCCTAHOBJIEHUS TIOJUBUTAMUHHbBIE
KOMILJIEKCHI ¢ MUHepaJaMu 1 (hapMalleBTUIeCKUEe CPENCTBA, COmeprKa-
TI1ie MUHEPAJIbHbIE 3JIEMEHTHIL.

Baarogapst mocTosHHOMY MOCTYTITIEHUIO U BBIIEIEHUTIO, MITHEPAJTH-
HbIe BEIECTBA HAXO/STCS B OPTaHN3Me B COCTOSHUU HETPEPBIBHOTO
OOHOBJIEHWSI, ¥ COJIEPKAHUE UX MAJIO U3MEHSIETCSI.

Buoaozuueckasn poJib omoenvHovLx MUHEPAIBHBLX IJ1EMEHMOB

Hampuii, kanuii v Xxa0p HAXOJSATCS B OPraHu3Me B MOHU3UPOBAH-
noit popme (Na', K', CI). MoHbl HaTpusi cozepskarcs BHE KJICTOK
(B mrazme KpoBH, IUM(pe, MEKKIECTOTHON KUIKOCTH ), & HOHBI KA
COCPEIOTOYEHbI BHYTPU KJETOK. DTHU MOHBI WTPAOT BAXKHYIO POJIbH
B CO3/JaHUM OCMOTUYECKOrO J[ABJIEHUS, SIBJISIONIETOCS BASKHEWUITUM
(OUBUKO-XUMUYECKUM (PAKTOPOM, OT KOTOPOTO 3aBUCST MHOTHE (DyHK-
uu KJaeTok. Harmpumep, KpacHble KJIETKU KPOBU MOTYT TIOJIHOTIEHHO
MEPEHOCUTh KUCJIOPO TOJBKO MPH CTPOTO OIPeeIeHHOM 3HAUEHUH
OCMOTHYECKOTO JIaBJIeHUs MJ1a3Mbl KpoBu. OcMOTHYECKOE /TaBJIeHTE
BHEKJIETOUHBIX JKU/IKOCTEH, B TOM YUCJE T1JIa3Mbl KPOBH, CO3/[A€TCSI
B OCHOBHOM 3a CUET XJIOPUCTOTO HATPUsI, & BHYTPU KJIETOK — 32 CUET
coJieil Kasus.
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TIhasa 15 Boono-munepanvioiii obmen

Wonbl HaTpusi, Kajaust U XJopa elle y4acTBYIOT B (DOPMUPOBAHUM
HEPBHOTO WMITYJIbCA W SIBJSIOTCS aKTUBATOPpaMU psafa (epMeHTOB.
XJ10p MCIOJIB3YeTCst st 00pa3OBaHUsI COJISTHOW KUCJIOThI JKeJTyI04-
HOTO COKa.

Wonbl HaTpust ¥ O0COOGEHHO Kajidst HEOOXOAUMBI st (hyHKIIHO-
HUPOBAHUST CEPACYHON MBIIIIBI — MUOKap/a, MPUYeM MOTPeOHOCTh
B HUX BO3PACTaeT 1O Mepe YBeJUYeHUs WHTEHCUBHOCTU CepAeYHOomn
NesITeTbHOCTH.

Copep:xanue B OpraHU3Me HATPUSA W KNS PETYJNPYyeTCs TOPMO-
HOM KOPBI HAJIOYEYHUKOB — @Ab00CMEPOHOM. DTOT TOPMOH B TIPO-
recce 0OpasoBaHWsI MOYM B TIOYKaX 3a[€P/KUBAET WMOHbI HATPHS
U CTIOCOOCTBYET yIAJIEHUTO M3 OPraHu3Ma HOHOB KaJlusl.

Y crnopTcMeHOB, BBITIOJHSIONUX WHTEHCUBHBIE (DU3UYECKUE Ha-
TPy3KH, MOTPEOHOCTh MUOKap/ia B Kaimu yBesinunBaercst. OnHako 3a
CUYET YCUJIEHHOTO TTOTOOT/EJIEHUsI TPOMCXOMUT MOTEPsT GOJBITUX KO-
JIMYECTB XJIOPUCTOTO HATPHUsl, a TakKe W Kajusi. B oTBer Ha obecco-
JIUBaHWE OpraHW3Ma YBEJIUYNBAETCS BHIOPOC B KPOBb aJlbI0CTEPOHA,
KOTOPBIH MPENSTCTBYET BBIJIEJEHNI0 MOHOB HATPUSI C MOUYOH M, HAO-
GOpOT, MOBBIIIAET IKCKPEIUIO C MOYOIT MOHOB Kanusi. B pesysbrate
TaKOTO BJIMSHUS TOPMOHA CYNIECTBEHHO CHUIKAIOTCS 3arachl Kajus,
B TOM UYHUCJIE B CEPIEUHON MBIIIIILE.

JlJist HOpMaJIM3auy KaJueBoro oOMeHa B CIIOPTHBHON TIPAKTHKE
UCITOJIB3YOT MPOLYKTHI MUTAaHUsT, GoraTbie KajueM (HarpuMep, U3I0M,
Kypara W 1p.), a TakK)Ke anTeyHble Tpernaparbl Kagusd (HaIpuMep,
OpOTaT KaJus, acliapKam).

Kanvuuii, maenuit u ¢pocgpop B 0OCHOBHOM HAXOJISITCS B COCTaBE
KOCTHOH TKaHU B (popMe HepacTBOPUMBIX COJiell. ITH COJIU COCTaB-
JISTIOT OJIHY Y€TBepPTh 0ObeMa KOCTHOW TKaHU W TIOJIOBUHY €€ MacChl.
DopmupoBanve KOCTHOM TKaHU (MUHEPAIU3AINsI) CBSI3AHO MPEK/IE
BCETO C HAKOTLIIEHUEM B Hell ocPOPHOKUCIIBIX COJIEH KaMbIUs, UMEI0-
MIUX KpUCTAIIndeckyio popmy. Baxknas posib B 3TOM TIpoiiecce Mpu-
HaJIJIesKUT BUTamuny D.

HesnaunTesbHas 4acTh KaJblUs U MarHWs HAXOAUTCS B ILJIa3Me
KPOBH ¥ BHYTPH KJI€TOK B (hopme monos: Ca>’, Mg2+. Woubl Kanbius,
HAXOJSAIIUECST B TIJTa3Me KPOBH, SIBJISIIOTCST 00SI3aTEIbHBIMU YIACTHI-
KaM¥ CBEPTHIBAHUS KPOBH, & COIEPKAIIIECS BHYTPHU MBITIIEYHBIX KJle-
TOK, YIIPABJISIIOT TIPOIECCAMU COKPAIIEHUST U paccaabeHus MbITIIIbI.
Wowns! KaabIiisa U MATHUS SBJIIOTCS TaKKe aKTUBATOPAMHU HEKOTOPBIX
dbepmenTOB.

buomornueckas poas dhocdopa Bechma mHOTOTparHa. Kak yike oT-
Medasioch, Gocdop yuyactByeT B 0O0pa3oBaHUM HEPACTBOPUMBIX (hoc-
(hOPHOKMCIIBIX COJIEN KAJIBITUS U MAaTHUS, SIBJISIONAXCS MUHEPAJTbHOMN
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Yacmo 1. buoxumus uenosexa C.C. Muxaunos

OCHOBOU KOCTHOM TKauu. YacTh ¢ocdopa BXOIUT B COCTaB OpraHU-
YeCKUX COeAMHEHN, TAKUX KaK HyKJIeMHOBBIE KUCJIOTHI, (POCHOTUTIN-
1w1, hocdonporensnl. Eie yacth dochopa HaxoauTess B opraHusaMe
B opme pochopHOI KUCTOTHI, KOTOPAs BBITIONHIET UCKTIOUUTETHHO
Ba)KHYIO POJIb B 9HEPTETHYECKOM OOMEHE, YTO 00YCIIOBIEHO YHUKAb-
HOI c1I0cOOHOCTBIO (hochopa 06pa3oBbIBATh OOTAThIE SHEPTUEH XMMU-
YyecKue CBsI3U (BBICOKOIHEPTETHUYECKIE, MM MaKPOIPTHIECKIe, CBSI-
3u). [71aBHBIM MaKpPOIPTUUYECKUM COEMHEHNEM OPTaHU3Ma SIBJISIETCS
adenosunmpudocpam — AT® (cm. rnasy 7 «O01ast XxapaKTepuCTH-
Ka 0OOMeHa BEIIECTB» ).

Perynamua comepskanusa xanbpiiust u (ocdopa B 1IasMe KPOBU
OCYIIIECTBJISETCS TOPMOHOM TIUTOBUIAHON KET€3bl KATbUUMOHUHOM
Y TOPMOHOM I1apPAIUTOBU/IHBIX JKeJe3 NapameopMOHOM.

KaJbiuTOHUH COBMECTHO ¢ BUTAMMHOM D c11oco6CcTBYeT BKIIIOYE-
HUIO KaJbIs 1 hochopa B cOCTaB KOCTHON TKaHU, BCJIEACTBUE YETO
KOHIIEHTPAIUsI B KPOBU KATHMOHOB Kaybliusi U (PochaTHBIX aHUOHOB
CHIJKAeTCs U BBIZIEIEHNE X C MOYOH YMEHbBIIIAeTCs.

[TapaTropMoH coBMECTHO ¢ BUTAaMUHOM D yCKOpsieT BcachiBaHUe
Kambitug u ¢dochopa n3 kumeuynnka. [lon meiicTBueM mapaTropMmo-
Ha TakXe TPOUCXOMUT pa3pylleHre MUHEePATbHONW OCHOBBI KOCTEH,
B pe3yabTaTe 4ero Kajabluit u dhocdop BHIXOAIAT U3 KOCTHON TKAaHU
B KpoBb. [loBbITIeHe KOHIIEHTpauy Kaiblys U dochopa B KPOBH,
B CBOIO OY€PEJIb, IPUBOJNT K YBEJIMYEHUIO UX IKCKPEITUU C MOYOT.

B KoHe4HOM WTOre Takue peryJsiTOpHble BO3JAEHCTBHUS obecre-
YUBAIOT TIOCTOSHCTBO KOHIEHTPAIMY KaJbINsA U docdopa B 11a3me
KPOBHU.

Kenezo sBngercss TIaBHBIM MUKPO3JIEMEHTOM. B opranmame
B3POCJIOTO YeJIOBEKA COMEPKUTCS 4—5 T KeJie3a, a CyTouHasi HoTped-
HOCTb B 9TOM aJieMeHTe cocTasiisiet 10—15 mr.

WcnionbayeTcst kene30 A CUHTE3a CJIOKHOTO IUKJIMYECKOTO
COEJIMHEHUS, COJIEPIKAIIIETO JKEIe30, — 2eMd, BXOJSIIEro B OeJIKu 2e-
Monpomeudovt (cTpoeHmre reMa cM. B riiaBe 13 «BuoxuMus KpoBu»).
K atum GelkaM OTHOCSTCS TIEPEHOCUYUKHM KUCIOPOIA 2eM02700un
(ComepsKUTCS B KPACHBIX KJETKaX KPOBU) U MuU0200un (BXOIUT
B COCTaB MBIIIIII), & TAaK:Ke (hePMEHTHI YUMOXPOMbL (YIACTBYIOT B TKA-
HEeBOM Jbixanun). Takum 06pasoMm, JKeJe30 B IepPBYIO 04epeib He0O-
XOJIMMO JIJ1s1 0O€ecTIeueHusT a9POOHBIX MPOIECCOB, KOTOPbIE SBJISTIOTCS
OCHOBHBIMHM WMCTOYHMKAMU HHEPTUHU TIPU BBITIOJHEHUU TPOJOJIKU-
TeJbHBIX (PU3NIECKUX HATPY3OK.

TpaHcropTHpYeTCsT JKee30 KPOBBIO B COCTaBe OejKa TLIa3Mbl
mpanceppuna, 3aacHoii Gopmoii kejesa siBasieTcst OeJoK ep-
pumun.
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Yactb 2
BbUOXUNMUS CIIOPTA

BBEJAEHHE

Buoxumus criopra Kak ydeOHast IUCIUTIIMHA UTPAET BAKHYIO POJIb
B IIOJITOTOBKE CIEIUATNUCTOB B 00/1acT (GPU3NIECKON KYJIbTYPBI. ITO
TIOJTOKEHUE MOKHO OGOCHOBATD CJIELYIOTIIM:

e TpeHep m mpernogaBatesb (PU3NUECKOTO BOCITUTAHUS JOJIKHBI
3HaTh 0COOEHHOCTH OOMEHA BEIECTB BO BpeMsi (DM3NUUECKON paboThI
W OT/IbIXa, MCII0JIb30BAaTh 3T 3aKOHOMEPHOCTH JJIsI PAllMOHAJIBHOTIO
MOCTPOEHUS] TPEHUPOBOYHOTO TIPOIlecca, A yCTAaHOBJIEHUS OITHU-
MaJIbHBIX CPOKOB BOCCTAHOBUTEIbHBIX IIPOIIECCOB.

e Vlcronb3ysi mpocreiitiiie OHOXUMUYECKHE HCCIIEM0BAHUS, Tpe-
Hep U TpenofaBaTesnb (DU3BOCIUTAHUS AOJUKHBI yMETh OICHUTH
COOTBETCTBUE (PU3NIECKUX HATPY30K (DYHKIIMOHATBHOMY COCTOSTHUIO
OpraHW3Ma CIIOPTCMEHA, BBISBIATH TPU3HAKM YTOMJIEHUS W Tiepe-
TPEHUPOBAHHOCTH.

e 3HaHHe 3aKOHOMEPHOCTEH OMOXUMHYECKUX IIPOIECCOB, IIPO-
TEKAIOIMX MPU MBIIIEYHOI paboTe ¥ TPU BOCCTAHOBJIEHUH, SIBJISIET-
cs1 OCHOBOIT JIJIs1 pa3pabOTKK HOBBIX METO/OB M CPEJCTB TTOBBIIICHIS
CIIOPTUBHON paboTOCIIOCOOHOCTH, PA3BUTHSI CKOPOCTHO-CUJIOBBIX Ka-
YeCTB CITOPTCMEHA, TIOBBIMIEHNST BEIHOCTMBOCTH, YCKOPEHUIO BOCCTA-
HOBUTEJIBHBIX U 3JIalITAIIIOHHBIX TIPOIIECCOB.

o /lucrumuinHa «buoxumust criopras sijsieTcst 6a30BOii, co3/1a0-
1eil HeoOXONMBbIE TIPEATTOCHUTKI JIJIS TIOCIEAYIOTIEr0 OCBOECHUS TEO-
pUU U METOAUKY (PU3UIECKON KyTIbTYPHI, a TAK)Ke JISI TEOPUU U METO-
JMKK M30PAaHHOTO BU/A CIIOPTA.
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I'nmasa 1

CTPOEHUE 11 XUMHUYECKHI1I COCTAB MBIIIIII,.
MEXAHU3M MbBIINEYHOI'O CORPAIIEHUA
N PACCJIABJIEHUA

1.1. OBIIIAA XAPAKTEPUCTUKA MbIIIIL

Macca MBITII] ¥ B3POCJOTO YeJ0BeKa cocTaBiisteT oKoio 40% oT
Macchl TeJia. Y CIIOPTCMEHOB, HAPAIIMBAIOIINX MYCKYJIaTyPy, MbIIIIey-
Had Macca MoxkeT goctudb 60% 1 6oJiee OT MacChl TeJa.

B orsmune oT Apyrux KJIETOK OpraHu3Ma MbIIIeYHble BOJOKHA
(MHUOLIUTBI) IPEACTABISIOT CO60I CHUIBHO BBHITSIHYThIe MHOTOSIZIEPHBIE
KJIETKU TUTAHTCKUX pazMepoB AauHol oT 0,1 10 2—3 cM, a B HEKOTO-
pbIX Mbimiax gaxe 6osee 10 cm. TomnHa MBIIIEYHBIX KJIETOK OKOJIO
0,1-0,2 mM.

B orsinume ot Apyrux KJI€TOK OpraHn3Ma B IUTOILIa3Me MUOIUTOB
coepKUTCs OeJIOK MUOTIOOKH, 06GECIIeUnBAIOLIEro IIEPEHOC KUCIOPO-
J1a BHYTPHU 9THX KJIETOK, 4TO 0OYCJIOBJIEHO TUTAHTCKUMU PasMepaMu
MUOI[ATOB.

MbIIIIbl B3POCIOr0 4eJOBEKa B COCTOSIHUU IIOKOSI HMOTPEOJISIOT
okoJsio 10% nocrymaoiero B opranusm kucjopoza. [Ipu unrencus-
HOI paboTe moTpebeHre KUCIOPOAa MBIIIIAMI MOJKET BO3PACTH 0
90% ot Bcero moTpebAIEMOro KUCIOPOA.

Y JKMBOTHBIX M YeJIOBEKA MMEIOTCS JIBA OCHOBHBIX THITA MBIIIIL;
nonepeuno-nonocamoie 1 enaoxue. IlomnepeyHo-1010caThie MbILIIIbI
MPUKPEIJIAIOTCS K KOCTSIM, T.€. K CKEJIETy U II03TOMY ellle Ha3bIBa-
IOTCsI CKeJleTHbIMU. IlormepednHoriosiocaTtble MBIIIEYHBIE BOJOKHA CO-
CTABJISIIOT TAKJKE€ OCHOBY CEPJIEUHOM MBIIIIIBI — MUOKAP/Ia, XOTSI UMe-
I0TCST OTIpejieJIEHHbIE PA3JInYusl B CTPOEHUU MUOKapia U CKEJIEeTHBIX
MBIIIIII.

[nagkue MBIIIbl 00pas3yioT MyCKYJaTypy CTEHOK KPOBEHOCHBIX
COCYZIOB, KWII€YHUKA, TPOHM3BIBAIOT TKAHU BHYTPEHHUX OPTaHOB
U KOXY.

Kasknast norepedHo-11oj10caTast MbIIIIA COCTOUT M3 HECKOJbKUX
TBICSIY BOJIOKOH, OOBEAMHEHHBIX COEJUHUTENbHO-TKAHHBIMU IIPO-
CJIOMKAMU U TaKoii ke 060JI04KOl — hacyueil.

Kak u m06ast Kj1eTKa, MUOILIUT COAEP/KUT TaKue 0Os3aTeIbHbIE Op-
TaHOM/IBI, KaK sI/[Pa, MUTOXOHIPUH, pUOOCOMBI, IIUTOMIA3MATHIECKY 10
ceThb 1 KJIEeTOUYHYI0 000J10uKy. A0pa cocTosAT B OCHOBHOM U3 HYKJI€O-
nporenzioB. B sipe comep:kuTest reneTndeckas HHOOPMAIIK JIJIsI CUH-
Te3a GEJIKOB.
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Pubocombl — BHYTPUKJIETOUHBIE 00Pa3OBaHMUsI, SIBJISIFONIMECS T10
XMMUYECKOMY CcOCTaBy HykJjeomnporengamu. Ha pubocomax mpouc-
XOJUT CUHTE3 GEJIKOB.

Mumoxonopuu — MUKPOCKOIIMYECKHE IMY3bIPHKH PasMEPOM JIO
2—3 MKM, OKPYy’KeHHbIE IBOINHON MeMOpaHoil. B MUTOXOHAPUAX MTPo-
TeKaeT OKUCJIEHUE YTIEBOJIOB, JKUPOB M AMUHOKUCJIOT JI0 YTJIEKUCJIOTO
rasa M BOZBI C UCIIOJTh30BAHNEM MOJIEKYJISIPHOTO KUCIAOPoaa (KUCTIO-
pojla Bo3ayXa). 3a cUeT SHEPTUU, BbIAESIONIEHCS TPU OKUCTIEHWH,
B MUTOXOHZIpUSX ocytecTBisgercs cuate3 ATO.

B TpeHMpOBaHHBIX MBITIIIAX MUTOXOHIPUHA MHOTOYKCJIEHHBI M Pac-
HOJIaraloTCst BA0JIb MUOMDUOPUILIL.

Kaxoe MplliedHOe BOJIOKHO OKPY/KEHO KJIETOUHON 000JI0UKOi —
caproaemmou. CapkojieMMa IPeICTaBISET COOO0 JTUTOTPOTEUTHYIO
MeMOpany TosmrHoi 0koso 10 HM. CHapyKu capkoJieMMa OKpysKe-
Ha CeThIO U3 MepPeIIeTeHHbIX HUuTel Oeka KosutareHa. K capkoiemme
MOJIXO/ISIT OKOHYAHUSI IBUTATEIbHBIX HEPBOB. MeCTO KOHTaKTa HEPB-
HOTO OKOHYAHHSI C CAPKOJEMMOU HA3bIBAETCSI HEePEHO-MbluleHblLl
cunanc, niu KoHuesasa HepeHas naacmuHKa.

Humonaasmamuueckan cemsv (CapKomga3MaTHIeCcKas CeTh, cap-
KOILIa3MaTUYeCKUIT PETUKYJIYM) COCTOUT M3 TPyOOUeK, KaHaJIbIIEB
U Ty3bIPHKOB, 0OpPa30BaHHBIX MeMOpPaHAMHM M COEAWHEHHBIX IPYT
¢ apyrom. CapKoIuiasMaTHyecKast CeTh € IOMOIIBIO 0COOBIX TPYyOOUEK,
HasbIBaeMbIX T-cHUCTeMOii, cBsi3aHa ¢ OOOJIOYKON MBIIIEYHON KJIeT-
Ku — capkosiemMMoil. Ocobo ciielyeT BbIAENNUTh B capKoIlla3MaTuye-
CKOW CeTH Iy3bIPbKHU, Ha3bIBAEMBbIE UUCHIEPHAMU U COIEpPKalINe
B OOJIBIIION KOHIIEHTPAIMU WOHbI KaJblinst. B mucTepHax comepska-
npe nonos Ca®" nmpumepno B TBICSIUY Pa3 BblIllle, YeM B 1IUTO30Je€. Ta-
KOU BBICOKWU TPAJMEHT KOHIIEHTPAIlUM MOHOB KaJIbI[US BO3HUKAET
BCJIE[CTBYE (DYHKIIMOHUPOBAHUS (epMeHTa — KAMblUueol adeHo-
sunmpucgpocgpamaswot (xanviiueas ATDa3za), BCTPOEHHOTO B CTEHKY
UCTEPHBL. ITOT (pepMeHT Karaysusupyer rugaposus ATD u 3a cuer
BBLAEJIAIONIENCS [IPY 9TOM SHEPIUy 0oOecIiedrBaeT IIePeHOC MOHOB
KaJbIINd BOBHYTPh ITUCTEPH. Takoll MeXaHW3M TPAHCIOPTa MOHOB
KaJIbI[UsI 0OPa3HO HA3BIBAETCS KAJAbUUEBEIM HACOCOM, NI KAblue -
601l nNOMNoU.

1.2. XUMNYECKNUM COCTAB CAPKOILJIA3MBI

Humonnasma (1IMTO307b, CAPKOIJIA3Ma) 3aHUMAET BHYTPEH-
Hee TPOCTPAHCTBO MUOIMTOB M IPEACTABJSIET COOON KOJIOMIHBIN
pacTBOp, ColepsKalii GeTKH, TINKOTEH, JKUPOBbIE KAllJI U JPyTHe
BKJIIOYEHUS.
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Ha momo 6enkos capkomnasMmbl npuxogurcs 25-30% or Bcex
6enkoB Mpim. Cpeau capKoILIa3MaTHYECKUX OEIKOB UMEIOTCS aK-
TUBHBIE (PEPMEHTBI.

K numMm, B 1epByIo ouepe/ib, cieayeT OTHECTU (DEPMEHTHI 2AUKO-
JAu3a, paclierIsgionye TIANKOTeH WK TII0K03Y 10 THPOBUHOTPATHON
WJIU MOJIOYHOU KUCJIOTHI.

Eme ommn BaskHBIN (hepMEHT CapKOIIa3Mbl — KpeamunHKuHasa,
Y4YaCTBYIOIIUI B 9HEProoGecneyeHny MbIIIeYHO PabOTHL.

Oco060ro BHUMaHUSI 3aC/IyKMBAeT OEJIOK CApKOILIA3Mbl MUO2JLI0-
OuH, KOTOPBII 10 CTPOEHUIO MICHTUYEH OHOM 13 CyObeInHIIL OeKa
KpoBu — reMorsiobuHa. CocTouT MUOTIOOMH U3 OHOTO MOJUIIEI T/
u oiHOTO reMa. MoJteky isipHast Mmacca muoryoouta — 17 k/la. DyHk-
IsT MHOTJIOOMHA 3aKJTI0YAETCsI B CBSI3bIBAHUU MOJIEKYJISIPHOTO KM CJIO-
poza. baarogapst sTomMy G€JIKy B MBITIEYHOIN TKAHU CO3/IAETCST OTIPeie-
JIEHHBIH 3armac KUcaopoia. B mocsienme ro/ibl yCTaHOBJIEHA €1Tle O/[HA
byHkImst Muorsobuna — 3710 nepeHoc Oy 0T CapKOJIEMMbI K MBITIIEY-
HBIM MUTOXOH/IPHSIM.

Kpome 6esikoB B capKoILTa3Me MMEIOTCsT HeOeJTKOBbIE a30TCOIEP-
JKare BelecTBa. VX HA3bIBalOT B OTJHYKE OT OEJKOB AKCMPAK-
MUBHBIMU 6EULECMEAMU, TAK KAK OHU JIETKO SKCTPATUPYIOTCST BOJOM.
Cpemu Hux — agenusnoBbie HykaeoTnnpl ATDO, AJJO, AM®D u npy-
rue Hykjeotuasl, npudyeM npeodiagaer ATD. Konnenrpamus ATO
B ITOKOE TTPUMEPHO 4—5 MMOJIB/KT. K 9KCTpaKTUBHBIM BENECTBAM TaK-
JKe OTHOCSTCS Kpeamungocgam, ero 1npeilieCTBEHHUK — Kpeamu
U MPOAYKT HEeoOGpaTUMOro paciiazia KpeaTuHpochaTa — Kpeamunum.
B noxoe koHnenrpanus kpeatuagocdara 06braH0 15—25 MMOJIb/KT.
3 aMUHOKHUCJIOT B GOJIBIIOM KOJUYECTBE MMEIOTCSI TJIyTaMUHOBast
KHCJIOTA U Ty TaAMUH.

OcHOBHOH yTJIEBOJl MBINIIEYHOW TKAaHW — eaukozeH. Konienrpa-
s TIMKorena xKosebsercs B npegenax 0,2—3%. CoboaHast TI0K03a
B CAPKOTLIa3Me CO/IEPKUTCST B OU€Hb MAJIOW KOHIIEHTPAIINY — UMEIOT-
csl JIMIIB ee cJefibl. B mporecce MbIedHoi paboThl B CapKOILIa3Me
[POUCXO/IUT HAKOIJIEHUE TIPOYKTOB YIJIEBOJAHOTO OOMeHa — Jlakma-
ma v nupyeama.

[TporormiaamMaTnvaecKuil ;KUp CBsi3aH ¢ OeJIKaMK 1 UMEETCsT B KOH-
nentpanuu 1%. 3amacHoii JKUp HAKATIJTMBAETCS B MBITIIAX, TDEHUPYe-
MBIX Ha BEIHOCJTUBOCTb.

I'aBHO# 0COGEHHOCTHIO MHOIMTOB, OTIHYAIONIMX UX OT JAPYTHX
KJIETOK, SIBJSIETCSI HAJIMYHE COKPATUTEJNBHBIX IIEMEHTOB — MHO-

pubpuLI.
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1.3. CTPOEHUE 1 XUMWYECKNIT COCTAB
MUNODUBPUJLI

Coxpamumenviole dnemMeHmMbl — MUOPUOPUNNBLL — 3AHIMAIOT
6OIBIITY 10 YacTh 0ObeMa MBITIIEYHBIX KIETOK, UX THAMETP OKOJIO 1 MKM.
B HeTpeHMpOBAaHHBIX MBIIIIAX MUOGUOPUILIBL PACIIOJIOKEHBI pacce-
SIHHO, & B TPDEHUPOBAHHBIX OHU CTPYTITUPOBAHbI B ITyYKH, HA3bIBAEMbIe
noaamu Koneeiima.

Puc. 8. Cxema CTPOEHNA MbIIIIEYHOT'O BOJIOKHA

MUKpPOCKOIIMYECKOEe M3ydYeHHe CTPOeHUst MUOGUOPUILI MOKas3a-
JIO, YTO OHU COCTOSIT U3 YEPEAYIONTUXCS CBETIBIX U TEMHBIX YYACTKOB,
WJIA JINCKOB. B MBIMIEYHBIX KiIeTKaX MUO(MUOPHUILIBI PACIIONATAIOTCS
TaKMM 00PA30M, UTO CBETJIbIE U TEMHbBIE YUYACTKU PSIZIOM PACTIOIOKEH-
HBIX MUOMDUOPUJIIT COBIAAIOT, YTO CO3/[AeT BUANMYIO B MUKPOCKOIIE
MIOTIEPEYHYIO UCUEPTIAHHOCTH BCETO MBIIIIEYHOTO BOJIOKHA.

Vcmosb3oBaHme 3I€KTPOHHOTO MHUKPOCKOMA € OY€Hb OOJBIINM
YBEJUUYEHUEM MO3BOJIMIO pacuidpoBarh CTpoeHHue MHOGMUOPHUILI
U YCTAHOBUTDH MPUYUHBI HAJMYUS Y HUX CBETJIBIX U TEMHBIX y4acT-
KOB. BbLI0 06HApYysKeHO, YTO MUOGUOPHUILIBI SBISIFOTCS CIIOKHBIMU
CTPYKTypaMu, OCTPOEHHBIMHU, B CBOIO OYePe/lb, 3 OOJIBIIOTO YMCJIa
MBIIIEYHBIX HUTEH (TIpoTohUOPU/LT NIn (DUIAMEHTOB) ABYX THUIIOB —
moacmoix 1 monxux. TojcTbie HUTH UMEIOT auametp 15 HM, TOH-
Kue — 7 HM.

Cocroar ke MUOGMUOPHUIIIBI U3 YEPEAYIONUXCs YYKOB Hapas-
JIETBHO PACTIOIOKEHHBIX TOJICTBIX 1 TOHKUX HUTEH, KOTOPBIE KOHIIAMU
3aXOJIAT JIPYT B APYTA.

Yuactok MUOGDUOPUILIBI, COCTOSAIINN M3 TOJICTHIX HUTEH U HAXO-
JSIIAXCST MEKY HUMHU KOHIIOB TOHKUX HUTEH, 00Ja1aeT IBONHBIM
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JgydenpesomyienveM. [Ipy MUKPOCKOIIUU 9TOT y4acTOK 33/IeP;KUBAET
BUJIUMBII CBET WJIU TIOTOK 3JIEKTPOHOB (B CJIydae 3JeKTPOHHOTO MU-
KPOCKOTIA) U MOITOMY Ka:KeTCs TEMHBIM. Takue ydyacTKW TIOJYIUITIN
Ha3BaHNE AHU3OMPONHbLe, NI memHble ducku (A-oucku).

CaeTiible y4acTKU MHUOGUOPHUILI COCTOST U3 MEHTPAJIBHBIX YacTel
TOHKUX HUTeH. OHU CPABHUTEIBHO JIETKO TPOITYCKAIOT Jy4YW CBETA
WJIM TTOTOK 3JIEKTPOHOB, TaK KaK He 00/1aaioT ABOWHBIM JIy4eIpeoM-
JIEHNEM U Ha3bIBAIOTCS UOMPONHBIMU, UL CEEMIIbIMU OUCKAMU
(I-0ucku). B cepemnte mydka TOHKUX HUTEI MOMEPETHO PACTIOIATA-
eTcsT TOHKasl MJIACTUHKA 13 Gesika, KOoTopast (GPUKCUPYET TOIOKeHUe
MBIIIEYHBIX HUTEH B IPOCTPAHCTBE. JTa IJIACTUHKA XOPOIIO BUHA
B MHUKPOCKOIIe B BUJe JUHUM, UAyIIel nonepek [-nucka, n Ha3BaHa
Z-naacmunxou, wiu Z-aunueil.

Yuactok MUODUOPUIIIBI MEKILY COCEMHUMU Z-TUHUSME TTOJIYIHIT
HasBaHue capkomep. Ero pmna 2,5-3 mxm. Kaxkmaas muopubpuiiia
COCTOUT U3 HECKOJIBKUX coTeH capkoMepoB (110 1000).

z z z
[ | [ | [ | |
| | | ]
| | | ]
I-anck | A-anek

Puc. 9. Cxema cTpoeHst MUO(DUOPUILIBI

V3ydeHre XMMUIECKOTO COCTaBa MHOGMUOPHUILI TOKA3aJI0, YTO TOJI-
CThbIEe U TOHKUE HUTU COCTOAT TOIbKO U3 OCJIKOB.

ToJCThIe HUTHU COCTOAT U3 HeTka Muo3una. Muosun — 6eJIok ¢ Mo-
JIEKyJISIpHO# Maccoit okoJio 500 k/la, comepskaliuii 1Be O4eHb JJINH-
Hble TIOJIMINENTHIHbIE Hel. DTH el 00pasyioT ABOMHYIO CIIUPaJb,
HO Ha OJHOM KOHIIE OHU PACXOAATCS ¥ (GOPMUPYIOT MIAPOBUAHOE 06-
pasoBaHie — 2100YAapHYy10 20106KY. [109TOMY B MOJIEKYJIe MUO3MHA
Pa3INYAIOT IBE YaCTH — TJI00YJISIPHYIO TOJIOBKY U XBOCT.

B coctas ToscToit HuTy BXxoauT 0k00 300 MIO3UHOBBIX MOJIEKYI,
a Ha MOMEePEeYHOM Cpe3e TOJICTON HUTH 0OHapy:KuBaeTcst 18 MoseKyt
MUO3WHA. MUO3MHOBBIE MOJIEKYJIBI B TOJICTBIX HUTSIX TIEPETLIETAI0TCS
CBOMMHM XBOCTaMH, & NX TOJIOBKU BBICTYIAIOT U3 TOJICTOM HUTH TIO Ipa-
BUJIBHOM cIiMpajiv
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B rosoBkax Mmo3nHA MMEIOTCS [IBa BAKHBIX ydacTKa (IIEHTPA).
OnuH U3 HUX KaTAIU3UpyeT TUapoautndeckoe paciierienne ATO,
T.e. COOTBETCTBYET aKTUBHOMY TeHTPY (hepmenta. ATDasznas akTus-
HOCTb MUO3WHA BIIepBble OOHAPYsKEHA OTEYECTBEHHBIMU OHOXMMHUKA-
Mu DHrebrapAToM 1 JIo61uMoBoii. BTopoii yyacTok roJioBKi MUO3H-
Ha obecreynBaeT BO BPEMs MBIIIEYHOTO COKPAIIEHMSI CBSA3b TOJICTHIX
HUTEN ¢ GEJTKOM TOHKMX HUTEH — aKTHHOM.

ToHKME HUTH COCTOSAT W3 TPeX OENKOB: aKmuna, mponoHuHa
U MpPoONoOMuUO3uUHa.

OcHOBHOI 6€JIOK TOHKUX HUTEH — aKkmun. AKTUH — TIO00YISIPHbIIT
6eJIOK ¢ MOJIEKYJISIpHOIT Maccoit 42 k/la. IToT 6eslok 0basaeT AByMst
BLKHEUIUMU cBoiicTBaMU. Bo-1epBbIX, MPOSBJSIET BBICOKYIO CIIO-
COGHOCTD K MOJMMEPU3AINN ¢ 00pa30BaHUEM JJIMHHBIX 1eTlell, Ha3bl-
BaeMbIX Quopuanapnoim akmunom (MOKHO CPAaBHUTH C HUTBIO OYC).
Bo-BTOpBIX, KaK y:Ke OTMEUaIoCh, aKTUH MOKET COEIUHATHCS C MUO-
3MHOBBIMU IOJIOBKAMM, YTO IIPUBOAUT K 0OPA30BAHUIO MEKILY TOHKH-
MU U TOJICTBIMU HUTSMU TIOTIEPETHBIX MOCTUKOB, MJIN CIIA€EK.

OCHOBOI TOHKOHW HUTH SIBJSETCS ABOIWHAS CIUPAb U3 IBYX Ile-
neil GuOPUIIAPHOTO aKTHHA, cojepskaiiast okojo 300 MoJekyJt
00y ISIPHOTO akTHHA (Kak Obl Be HUTH OyC, 3aKpydYeHHbIE B J[BOM-
HyIo cripasib. Kakmas OyCHHKA COOTBETCTBYET TJIOOYJISIPHOMY akK-
TUHY).

Eute oun 6€I0K TOHKUX HUTENH — MPONOMUOZUH — TaKKe NMe-
et (opMy IBOIHOMN CIMpasIK, HO 3Ta CIUPaib 0Opa3oBaHa TIOJIHUIIET-
TUIHBIMU TETSIMU U TI0 Pa3Mepy ropas/lo MeHbIlle JBOWHOHN cIpa-
s akTrHA. TPOMOMUO3MH PacIojiaraeTcsi B JKeJ00Ke IBOIHON CI-
pamu GUOPUIIAPHOTO akTWHA. Tperwii OGeOK TOHKHX HUTEH —
MPONOHUH — TIPUCOETNHSICTCSI K TPOIIOMHO3WUHY W (PUKCUPYET €ro
MOJIOKeHUe B KeJTOOKe aKTHHA, TPU KOTOPOM OJIOKUPYETCsT B3aUMO-
JeHCTBIE MHO3WHOBBIX TOJIOBOK C MOJIEKYJIAMU TJIOOYJISIPHOTO aKTHHA
TOHKUX HUTEN.

TPOMOHIH

aKTWUH 4
/ /

\
TPONOMUO3IUH

Puc. 10. Cxema cTpoeHust TOHKOW HUTH
(Yaiir A. u ip., 1981)
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B mbrme, Haxoadienca B COCTOSHUU MTOKOS, TOJICTBIE U TOHKUE
HUTH MUOGUOPUILI APYT € APYIOM He COEJUHEHBI, TaK KaK y4aCTKU
CBSI3bIBaHUS Ha MOJIEKYJIaX aKTUHA 3aKPBIThI MOJIEKYJIaMU TPOTIOMUO-
3WHA.

1.4. MEXAHU3M MbIHIEHHOI'O COKPAIIEHUA

Mpviumeunoe coxpauwjenue POUCXOIUT TIO]] BO3/IEWCTBUEM JIBUTA-
TEJIbHOTO HEPBHOTO MMITYJIbCA, MPEACTABIISIIONIEr0 COO00 BOJHY IM0-
BBINIIEHHON MeMOPAaHHON TIPOHUIIAEMOCTH, PACITPOCTPAHSIONTYIOCS IO
HEPBHOMY BOJIOKHY. DTa BOJIHA TIOBBINIEHHON ITPOHUIIAEMOCTH Tiepe-
naeTcsd 4epe3 HEPBHO-MBIINEYHBIN CHHATIC Ha CAPKOTIIIA3MaTHIeCKYIO
CeTh ¥ B KOHEYHOM UTOTE JIOCTUTAET IMCTEPH, COAEPKAIUX MOHBI
KaJbIisi B GOJIBINON KOHIIEHTpAIlMK. B pe3ysibraTe 3HAYMTETIHHOTO
MOBBIIIEHUS TIPOHUITAEMOCTH CTEHKHU IIUCTEPH (9TO TOxKe MeMOpaHal)
MOHBI KaJbIUS BBIXOJAAT U3 ITUCTEPH U UX KOHIIEHTPAIUS B CApKO-
T71a3Me 32 OYeHb KOPOTKoe Bpemst (0kouio 3 mc) Bospactaer ¢ 107 1o
107 r-uon/m, T.e. B 1000 pas. MoHbI Kajblins, HAXOASCh B BBICOKO
KOHIIEHTPAIINH, TIPUCOEMHSIOTCS K OEJIKY TOHKUX HUTEH — TPOIIOHNU-
HY U MEHSIIOT €T0 MPOCTPaHCTBEHHYIO (hopMy (KOH(MOPMAIIHIO).

N3amenenne xoHbOpMaIuu TPOIIOHWHA, B CBOIO OYepellb, TIPUBO-
JIAT K TOMY, 4TO MOJIEKYJIBI TPOMTOMUO3UHA CMEIIAIOTCS BIOJIb KeJI00-
Ka (UOPHIISIPHOTO aKTHHA, COCTABJISIIONIET0 OCHOBY TOHKUX HUTENH,
1 0CBOOOJKIAIOT TOT YYACTOK AaKTUHOBBIX MOJIEKYJI, KOTOPBII MpeIHa-
3HAYEH /IJIT CBSI3BIBAHUS C MUO3WHOBBIMM TOJIOBKaMU. B pesysbTare
ATOTO MEXKJ/y MUO3UHOM U aKTUHOM (T.€. MEXK/Y TOJICTBIMU U TOHKU-
MU HUTSIMHU) BO3HUKAET MOTEPEUHBINT MOCTHK, PACTIONOKEHHBIN O
yriiom 90°. TTocKOJIbKY B TOJICTbIE W TOHKHE HUTH BXOIMUT GOJIBIIOE
YUCJI0 MOJIEKYJT Muo3nHa 1 akTuHA (0K0710 300 B KaXKY10), TO MEXKITY
MBIIIEYHBIMI HUTSIMU 00pa3yeTcsi OBOJLHO OOJBINOE KOJTUIECTBO
MOTIEPEYHBIX MOCTUKOB, UJIU CIIAEK.

O6pasoBaHue CBSI3U MEXKIY aKTHHOM U MUO3MHOM COIPOBOJK/IA-
ercs noseimeHneM AT®asHoil aKTUBHOCTHU IOCJIeAHero (T.e. aKTHH
RefcTBYeT MOAOOHO aJUIOCTEPUYECKUM aKTUBAaTOpaM (HepMEHTOB),
B pe3yJibTate 4ero mpoucxoaut ruaponus ATO:

AT® + H,0 —> AOD + HzPO, + sHeprus

3a cuer sHepruu, BoiAesAoneiics npu pacuiemaenun AT®, muo-
3MHOBasl TOJIOBKA OA00HO MAPHUPY WM BECJIY JIOAKHM TOBOPAYMBa-
€TCsl, U MOCTHK MEK/y TOJCTBIMU U TOHKUMU HUTSIMH OKa3bIBAETCS
TOJT YTJTOM 45°, 4TO TIPUBOANT K CKOJBKEHHWIO MBITIEUYHBIX HUTEH Ha-

BCTpPeYy JPYT APYTY.
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Puc. 11. I1oBOPOT MOCTUKOB IIPU COKPAIleHUN

CoBepIuB TTOBOPOT, MOCTHKU MEXKAY TOJCTBIMUA U TOHKUMW HU-
Tssmu pasdpbiBatorcst. AT@asHasg aKTMBHOCTh MWO3WHA BCJEICTBUE
9TOTO pe3ko cHmxkaercst, u ruaponus ATO npekpamtaercsa. Ho econ
JIBUTATEJbHBIH HEPBHBIA UMITYJIbC TTPOJIOJIKAET MOCTYTIATh B MBIIIIILY
U B CapKOIlJIa3Me COXPaHAeTCd BBICOKAs KOHIIEHTPAIUS NOHOB KaJlb-
IKs1, TIOIlepeyHble MOCTUKKM BHOBB oOpasyiorcs, ATMasHast akTuB-
HOCTh MUO3WHA BO3PACTaeT W CHOBA TPOWCXOJUT THUAPOJTU3 HOBBIX
noprii AT®, gafonuii 9HEPTHio [T TOBOPOTA MOTIEPEYHBIX MOCTH-
KOB C TIOCJIE/IyIOIUM MX Pa3PbIBOM. DTO BeJIET K JaJbHENIIIEMY JIBU-
JKEHUIO TOJICTBIX W TOHKUX HUTEH HaBCTPEUY JPYT APYTY U YKOpode-
HITI0 MEOGUOPUILT U MBITIIEYHOTO BOJIOKHA.

B pesysibrare MHOTOKPaTHOTO 0Opa3oBaHusl, TIOBOPOTA U Pa3pbiBa
MOCTHUKOB MBITIIA MOKET MAKCUMAJIBHO COKPATUTHCS, TIPU 3TOM TOH-
K¥e HUTH HAaCJanuBaIOTCA APYT Ha ipyTa (MHOTAA MOTYT MEPeTIeTaThb-
cs1), a TOJICTble HUTU YIIUPAIOTCS B Z-TIACTUHKY (IIPU CBEPXMAKCH-
MaJIbHOM COKPAIIIEHUU UX KOHI[BI IasKe MOTYT OBITh PACTLIIONIEHDI ).

Kaskaprii muksa cokpariienusi (0Opa3oBaHie, MOBOPOT U Pa3pbiB
MOCTHKa) TpebyeT pacxopoBanust 04HON MosieKyibl ATM B KauecTBe
MCTOYHUKA SHEPTUU. Y YNUTBIBAsI, YTO BO BCEH MBIIIIIE BO BPEMS €€ CO-
KpallleHNsI BO3HUKAET OTPOMHEHIIIee KOJTMYECTBO MOTIEPEYHBIX MOCTH-
k0B, 3arpatbl AT® Ha sHeproobeciedeHre MBIIIEYHOM A TeIbHOCTH
OUYEHb BEJIUKH.

1.5. MEXAHU3M MbBIIIEYHOTO PACCJ/IABJIEHWA

Paccraonenue mouumypt (pesrakcaiysi) MpOMCXOAUT TIOCJE Tpe-
KpalleHnsl MOCTYIJIEHUs] JABUTATEIbHOTO HEPBHOTO MMITysbca. [Ipu
3TOM TTPOHUIIAEMOCTH CTEHKH ITUCTEPH CAPKOTIa3MaTHIYeCKOTO PEeTH-
KyJIyMa YMEHbIIAETCsl, U MOHBI KQJIIIUS TI0]T JIEUCTBUEM KaJIbIIMEBOTO
Hacoca, ucnobayiorero anepruio AT, yxoaat B iucrepusl. X koH-
IIEHTPAINS B CapKOTLIa3Me OBICTPO CHUKAETCS 10 HCXOTHOTO YPOBHSI.
CHuXeHre KOHIIEHTPAIUM KaJbIlMsd B CAPKOILJIAa3Me BBI3BIBAET W3-
MeHeHe KOH(OpPMAaIMy TPOITOHWHA, YTO TPUBOAUT K (DUKCAIUN MO-
JIEKYJT TPOTIOMUO3WHA B OMpPENEJEeHHBIX YIACTKAX aKTMHOBBIX HUTEH
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U JieJIaeT HEBO3MOKHBIM 0Opa3oBaHue TOMEPEYHBIX MOCTUKOB MEKILY
TOJICTBIMU ¥ TOHKUMU HUTSIMU. 3a CUeT YIPYTUX CUJ, BOSHUKAIOIINX
MIPU MBITIIEYHOM COKPAIEHUN B KOJJIAT€HOBBIX HUTAX, OKPY KAIOIIIX
MBIIIEYHOE BOJIOKHO, OHO MPH PaccaabIeHUN BO3BPAIAETCsI B UCXO-
ITHOE TIOJIOJKEHUE.

BosBpaliieH1io MBIl B UCXOTHOE COCTOSTHUE TaKsKe CIIOCOOCTBY-
€T COKpallleHN€e MBITIII-aHTOTOHUCTOB.

Takum 06pa3oM, TPOIECC MBIIIEYHOTO pacciabieHust, MU Pejiak-
carys, Tak jke KaK 1 IPOIecC MBITIEYHOTO COKPAIEeHNs, OCYIeCTBII-
€TCsI C UCTI0JIb30BaHeM sHeprun rujiposusa AT,

1.6. KPATKAA XAPAKTEPUCTUKA TJTAAKNX MbIIIIT

Iaoxue moimeunvie 6010KHA TIO CTPOEHUIO CYIIECTBEHHO OTJIH-
YaIOTCSA OT TIOTIEPEYHO-TOIOCATHIX. B TJIAaKNX MBIIEYHBIX KJIETKAX
HeT MuopuOpuL. TOHKHE HUTU MPUCOEAUHSIOTCA K CapKOJIeMMe,
TOJICTBIE HAXOASATCS BHYTPH BOJIOKOH.

B rmaakux MBIIIEYHBIX BOJOKHAX OTCYTCTBYIOT TaKKe ITUCTEPHBI
¢ noHamu Kasbiud. [lox geiicTBUeM HEPBHOTO MMITYJIbCA MOHBI Ca”*
MOCTYTAIOT B CAPKOTIJIA3My M3 BHEKJIETOUHOTO BellecTBa. [locTymaior
MOHBI KAJIBITNA B CAPKOILIa3My MEJIEHHO W TaKyKe MEeIJIEHHO yXOMAIT
13 BOJIOKHA TOCJIE TTPEKPAIIEHUS TOCTYIIJIEHSI HEPBHOTO UMITYJThCA.
[ToaTomy Ty1aK¥ie MBITITITBI METEHHO COKPAIIAIOTCS U MEIJIEHHO pac-
CIAbIAIOTCA.

TecTsl 15 CaMOKOHTPOJIA

1. B cocTaB TOJICTBIX HUTEH MHODUOPHILIT BXOIUT OEIOK:
a) aKTUH 6) MUO3UH B) KOJLIareH ') MUOIJIOOUH

2. CokpaTuTeIbHBIMU 3J1€MEHTAMI MBIIIIIBI SIBJISIOTCSH:
a) JIM30COMBI B) MUTOXOH/IPUU

6) MIEOGUOPHILIBI T') TM30COMBI

3. ]_[I/ICTeprI CapKOHJIaSMaTI/I‘leCKOﬁ CETHU ACTIOHUPYIOT HOHBI:

a) Ca** 6) CI B) H r) Na”*

4. DepMeHTATHBHBIMH CBOWCTBaMH 0O0JazaerT O€NIOK MHO-
bubpuLI:

a) akTUH 6) MUO3UH B) TPOITIOMUO3WH T') TPOMIOHUH
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5. MHOTIOOMH B MBIIIIaX YYACTBYET B I€NOHUPOBAHNH:
a) BUTAaMUHOB B) KMCJIOPOJIa
6) IOHOB KaJIbIHsI T') YTJIEKUCIJIOTO Ta3a

6. @epmenr kaapnueBast ATMa3a 10KaIU30BaH B:
a) JIM30COMax B) MUTOXOHIPUUSX
6) MrohuOpIILIax I) [UCTEPHAX CAPKOILIA3MATHYECKON CeTH

7. M10o31H BXOIUT B COCTaB:
a) JIM30COM B) MUTOXOHPHUIA
6) MuoGuOPUILI r) pubocom

8. B MbIlIeyHOM pacciiabjeHud yYacTByeT OeIoK:
a) aKTUH B) MUO3WH
6) KoJLIareH ') MUOTJIOOUH

9. /lenoHupoBaHNe MOHOB KaJbI[Us B MBIMIEYHBIX KJIETKAaX MPO-
HCXO/IHT B:

a) JIM30cOMax B) IMCTEPHAX CAPKOTJIa3MaTUYECKON CETH

6) MUTOXOHAPHUSIX T) aape

10. MakcumajibHOE COZ€pKaHU€E ITIMKOT€HAa B MbIIIIaX:

a) 0,2-0,3 % 6) 0,5-1% B) 2-3% r) 8-10%
11. Besnok KoJnareH yyacTByer B:

a) IETIOHUPOBAHUH NOHOB KaJIbIINS B) paccyabieHun
6) IETOHNPOBAHNH KUCIOPOJA I') COKpalleHnn

12. TlepeHOC KHMCIOPOJA BHYTPH MBIMIEYHbIX KJIETOK OCYIIECT-
BiIsieT O€JIoK:
a) akTUH 6) reMorI0OUH B) MUOTJIOOUH ') MHO3UH

13. I'naBHBIM yTJI€BOZOM B MBIIIEYHBIX KJIE€TKAX SIBJSETCS:
a) TJIMKOTEH 06) TJII0KO032a B) pnu6o3a r) bpyKTO32a

14. IlyckOBBIM M€XaHU3MOM MBIIIEYHOTO COKPAIIEeHUS ABISACTCS:

a) tuaposmus ATO

6) o6pa3oBaHMe TIOMEPEYHBIX CMTAEK MEK/Y TOJCTBIMU M TOHKHUMU
HUTSAMEA MUO(DUOPHILT

B) TIOBBINIIEHUE KOHI[EHTPAIIUN Ca’' B capkoIljazme

T') MIOBBITIIEHNE KOHIIEHTPAINY JIAKTATa B MUOIIUTAX
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15. CokpaTHTEIbHBIM 0€JIKOM MbIIIEYHBIX KJIETOK SIBJISIE€TCSI:
a) aKTUH B) MUOTJIOOUH
6) KoJLTaTeH T') TPOTIOHUH

16. JKee30 BXOJUT B COCTaB MBIIIEYHOTO OeKa:
a) aKTUHA B) MHOTJIOOWHA
6) KoJIareHa I') MHO3HHA

17. HepBHblii ABUraTeIbHBII HMITYJIbC BbI3bIBACT:
a) B3aMMOJIEHCTBYE aKTHHA C MUO3WHOM

6) rugpons ATD

B) moBbIeHne Konmentparun Ca’’ B capromiazme
I') TIOHIKeHNe KOHIIEHTPaIuu Ca* B capkoIjiazme

18. OGsi3aTeIbHBIM YCIOBHEM MbIIIEYHOTO COKPANIEHHUS SBJISIET-
csl HaJIyye B capKoIUia3Me:

a) AT® u xpeaturdocdara

6) AT® u nonos Ca*"*

B) TJIMKOTeHa 1 kpeaTuHdocdara

r) noros Ca? 1 Na*

19. AT®asnasi aKTMBHOCTh MHO3MHA BO3pPACTAEeT TNPH €r0
B3aUMO/IEIICTBUM C:

a) aKTUHOM B) AIID

6) ATD ) KpeaTHHOM

20. OCHOBHbBIM 0€JIKOM TOHKMX HUTEH MUO(DUOPUILI SABJISAETCS:
a) aKTUH B) MUOIJIOOUH

6) KoJuIareH I') MUO3WH

21. COKpaTUTENbHBIM OEJIKOM MBILIEYHbIX KJIETOK SBJISIETCS:
a) KoJjIareH B) MUO3WH
6) MUOTJIOOUH r) Gubpun
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I'maBsa 2
BUODHEPTETUKA MBIIIEYHOI PABOTHI

B nipezbiayiieii riase 6b1JI0 OTMEUEHO, YTO 00€ CTAIUK MBIIIEYHON
JESATEBHOCTH — COKpalleHre U paccaabieHre — 00si3aTebHO TIPO-
TeKaioT 3a cuer ucnosbzopanus snepruu AT®. Oxnako 3anac ATO
B MBIIIIAX KpaliHe MaJl U ero XBaTaeT TOJbKO Ha HECKOJBKO CEKYH/I
pa6otel. B xpoBu AT® orcyrcrByer, u 3amenunts AT®D na apyrue
WCTOYHUKU JHEPTMH OKa3aJoch HEBO3MOXKHBIM. OTcio/la BbITEKAET
ouenb BakHoe ciefictBre: ATO mocTosTHHO /I0/KeH CHHTE3UPOBATHCS
B MBIIIIAX TIPU BBITIOJTHEHNN MBIIIEYHON paboTel. B KavecTBe mcrou-
HUKOB 3Hepruu st cunte3a AT ucnonb3yioTcst yrieBoibl, SKUPHI,
6enku u kpeaturdocdatr. CiaegobaresibHo, Ipu (GU3MUECKON paboTe
B MBIIITIAX OJTHOBPEMEHHO TIPOTEKAIOT /1Ba rporiecca: Tuposns AT,
MAIOMINI 9HEPTUIO MBIIIEYHOMY COKPAIIEHHIO 1 PAcCaa0IeHnIo, U pe-
cunre3 ATO.

Ortciona crenyet, uto ATD siBiisieTcst Kak ObI TIOCPEAHUKOM MEKILY
XUMUYECKUMU BEIECTBAMHE, COIEPKANMMHU GOJIBIINOI 3amac IHePriu
(yraeBofipl, JKUPBI, AMUHOKUCJIOTHI, KpeaTnHbochar) u 1mpoieccamu,
HOTPEOJIAIONMMHU 9Ty SHEPruio (MBIIIEYHOE COKpAIEHUEe W pacc/ia-
GJieHue).

Cunre3 AT®, mpoTexaromnii B MBIIIAX, YaCTO HA3LIBAETCS pe-
cumezom AT®, nockonbky ATD obpasyercst U3 MPOLYKTOB CBOETO
JKe pacraja.

B 3aBucuMoOCTH OT NCTOYHUKOB 9HEPrUH (YTIE€BOJbI, JKUPbI, aMU-
HOKUCJIOTBI, KpeaTuHbochaT) BbIIEISIOT TP OCHOBHBIX CIIOC0Ha BOC-
CTaHOBJIeHUs B Mblnax 3anacos ATD: aspobubiil, 2iukosumuyeckull
U Kpeamungochammotii.

2.1. KOJIMYECTBEHHBIE KPUTEPUU ITYTEN
PECUHTE3A ATO

g KosimuyecTBEHHON XapaKTEePUCTUKHU PA3JIUUHBIX ITyTeH PecuH-
Te3a ATD 00bIYHO UCTIOIB3YIOTCS CIIELYIONTIE KPUTEPUU:

a) MAKCUManbHAL MOWHOCMb, NI MAKCUMATIbHAA CKOPOCMb, —
aT0 Haubouibiiee KosmdectBo ATD, KoTopoe MOKeT 00pa3oBaThCsI
B €JIMHUILY BPEMEHU 32 CYeT JAHHOTO MyTU pecwHTe3a. V3mepsercs
MaKCUMaJIbHAg MOTIHOCTD B KAJIOPUSAX WJIN IPKOYJISX, UCXO/I 3 TOTO,
10 1 MMOTE AT® (506 MT) cCOOTBETCTBYET B (GPU3UOTOTUIECKITX YCIIO-
Busix npumepro 12 kam wiau 50 [x (1 kan = 4,18 /lxc). Ilostomy maH-
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HBII KPUTEPUI IMEEeT Pa3MEPHOCTD KaJ/MUH - K2 MbluleuHOU mKanu,
WJT COOTBETCTBEHHO ¢/ MUH - Ke MbluleuHOU mKanu;

0) epems pazeepmoviéanus — 3T0 MUHUMAIbHOE BPeMsl, HEOOXO-
auMoe J1tst Beixozia pecuttesa AT®M Ha ¢BO0 HaMGOJIBINYIO CKOPOCTh,
T.€. U IOCTIKEHUS] MAaKCUMAJIbHON MOITHOCTU. JTOT KPUTEPUIT U3-
MepsieTcs B eIMHUIAX BpeMeH! (¢, MUH);

B) 6pems COXpaneHus WU NO00EPHCAHUA MAKCUMATLHOU
Mowpocmu — 910 Hanbosibiee BpeMsi (GDYyHKIIMOHUPOBAHUST TAHHOTO
nytu pecunte3a AT® ¢ MakcuMaibHON MOTITHOCTDBIO. ErHUIIB n3Me-
peHus — ¢, MUH, 4;

r) Memaboauneckas emxocmv — 510 o6uee Konmuectso ATD,
KOTOPOE MOKeT 00pa3oBaThCsl BO BPEMsI MBIIIEYHONU PabOThI 3a CYeT
nauHoro mytu pecunteza AT,

2.2. ADPOBHbBIN IYThb PECUHTE3A AT®

Aapobubrit myTh pecunTesa AT® (CHHOHUMBL mKkanesoe dvixa-
Hue, aapodHoe, uiu oKucaumenvHoe, pochopunuposanue) — s1o
OCHOBHOI1, 6a30Bblii c110c06 ob6pasoBanus ATD, nporekarouuil B Mu-
TOXOH/IPUSIX MBITIEYHBIX KJIETOK. B X0/1e TKAaHEBOTO IbIXaHUS OT OKHC-
JISIEMOTO BEIeCTBAa OTHUMAIOTCS J[Ba aTOMa BOAOPoja (JBa IPOTOHA
U /IBa 3JIEKTPOHA) U TI0 JIbIXaTEJIbHON IIeNU TePeatoTcs Ha MOJIEKY-
JApHBIA KUCI0POA — Oy, JOCTABJISIEMBI KPOBBIO B MBIIIIIBI U3 BO3-
NIyXa, B Pe3yJIbTaTe 4ero BO3HUKAET BO/A. 3a CUET IHEPTUH, BbIIEISIIO-
mieficss mpu obpasoBaHuu Bojbl, mpoucxoauT cunres ATD uz AID
u hochoproii kucaoTsl. OGBIYHO Ha KasK1yi0 00pa3oBaBILYyIOCI MOJIe-
KYJIy BOJIbI IPUXOUTCS cunTe3 Tpex Mosiekys AT,

B ympomiennom Buze pecunte3 AT® aspoOGHBIM IyTeM MOKeT
OBITh [TPE/ICTABJIEH CXEMOIA:

AH, + 1/2 0, A + HO
Oxucnsemoe OkucneHHoe
BELECTBO BELECTBO

3ALD + 3HPO, 3 ATD

Yarie Bcero BOZOPOJl OTHUMAETCS OT TPOMEXKYTOYHBIX MPOLYK-
ToB IuK/Ia Tprukap6oroBbiX KucaoT (I[TK) — mukira Kpebea (usom-
MOHHasl, 0i-KeTOTrJIyTapoBasi, stHTapHast ¥ si010uHast KMCJI0ThI). [IuKi
Kpebca — 210 3aBepruaroiiuii sTan KataboJnusmMa, B X0Ae KOTOPOTO
MPOMCXOANT OKucaenne aretnakodepmenta A 1o CO, 1 H,O. B xome
ATOTO TIPOTIECCA OT MEPEUNCIEHHDIX BhITIE KUCAOT OTHUMAETCS 4 TTapbhl
aTOMOB BOZIOpo/ia 1 oaTomy oOpasyercst 12 mosiexys ATD 1ipu okwc-
JIEHUW OHOU MOJIEKYJTBI alleTUIKohepMeHTa A.
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B cBoto ouepesp, anetnii-KoA MokeT 06pasoBbIBaThCSI U3 YTJIEBO-
IIOB, JKUPOB ¥ aMUHOKKCJIOT, T.e. yepes anerua-KoA B uuki Kpebea
BOBJIEKAIOTCS YTJIEBOIBI, JKUPHI 1 AMITHOKUCJIOTHI:

Yrnesogbl \O)
+0

)KVIpr—)ALLETMﬂ KoA u—) 2CO,+H,0

AM1/1|-|0|<1/|CJ101'|>|/7

Ckopoctb aspobuoro mytu pecunresa ATM KoHTposupyercs: co-
Jiep;KaHueM B MbliiiedHbix Kiaetkax A/l M, KOTOpbIil sIBJISIETCS] aKTHBA-
TOpoM (hePMEHTOB TKAaHEBOTO JbIXaHus. B cocTosiHuM 1OKOsI, Korma
B kietkax moutu HeT AJ[D, TKaHeBOe /JbIXaHUe MPOTEKAET C OUEHb
HUBKOW CKOpOCThio. IIpu MbIteuno#t pabore 3a cUeT MHTEHCHBHO-
ro ucnosb3oBaruss AT® mpoucxoauT obpasoBaHUe W HAKOILJICHUE
AIID. Toapusimuiica u3bbpTok AJJ@D yckopsieT TKaHEBOe AbIXaHHUe,
U OHO MOJKET TOCTUTHYTh MaKCUMaJbHON MHTEHCUBHOCT.

JIpyriuM akTuBaTopoM aspobHoro mytu pecuntesa ATD sapisercs
CO,. Bosuukaromuii mpu husmdeckoit paboTe B U30bITKE YTIEKUCIIBIT
ra3 aKTUBUPYET MIbIXaTeJbHBIN IIEHTP MO3Ta, 9YTO B UTOTE TMPUBOIUT
K [TOBBINIEHUIO CKOPOCTH KPOBOOOPAIIECHHSI M YIIYUIIEHIIO CHAOKEHSI
MBI KUCTIOPOJIOM.

Aapoousiii myTh o6pasoBanusa AT® xapakrepusyercst CJaeayio-
UMY KPUTEPUSIMHU.

Maxcumanvnas mowpocmo cocrasisier 350—450 Kaji/MuH - Kr.
ITo cpaBHeHUIO ¢ aHa?pOOHBIMU TyTsMu pecutTesa AT@D TKaHeBoe
IbIXaHue 00JasaeT caMoil HU3KOM BeJIWYMHON MaKCUMAaJbHOWM MOIII-
HOCTU. ITO OOYCJIOBJIEHO TEM, YTO BO3MOKHOCTH a’dpOOHOTO TIpO-
1ecca OTpaHUYeHbl OCTaBKOW KUCJIOPOAa B MUTOXOHIPHUU U UX KO-
JIMYECTBOM B MBIIIEYHBIX KJIeTKaxX. [[0aTOMy 3a cueT aspoOHOTO My TH
pecunteza AT® BO3MOXKHO BbIOIHEHHE (HDUIUYECKUX HATPY30K
TOJIbKO YMePEHHOI MOTITHOCTH.

Bpemsa pazeepmvieanusn — 3—4 muH (y XOPOIIO TPEHUPOBAHHBIX
CIIOPTCMEHOB MOKET ObITh 0K0JI0 1 MuH). Takoe 6oJIbIIOe BpeMsi pas-
BePTBHIBAHUA OOBACHAETCS TEM, UTO /I 0OeCIIeYeHIs MaKCUMaIbHOI
CKOPOCTH TKaHEBOTO JIBIXaHMsI HEOOXOIMMa [TEPECTPOITKa BCEX CUCTEM
OpraHM3Ma, YYacTBYIONIMX B /IOCTaBKE KHUCJIOPOZA B MUTOXOHPUU
MBITIIT.

Bpems padomovt ¢ MaKxcumanvHol MOWHOCMBIO COCTABIISIET Je-
cAaTkn MUHYT. Kak y)ke yKasbIBajoCh, UCTOYHUKAMU SHEPIUU IS
aspobuoro pecunrtesa AT gBIAAIOTCS YTIEBOADI, JKUPHI M aMITHOKIC-
JIOTBI, Paciaj KOTOPbIX 3aBepiiaercs mukaoM Kpebea. Ilpuyem s
9TOI 11T UCTIOJIb3YIOTCS HE TOJBKO BHYTPUMBIIIIEYHBIE 3a11aChI JIaH-
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HBIX BEIECTB, HO U YTJIEBOJIbI, JKUPbI, KETOHOBBIE TEJIA U AMUHOKUCJIO-
TBI, JOCTaBJIsIeMble KPOBBIO B MBIIIIILI BO BpeMs (DU3UYeCKOil pabOTHL
B cBst3u ¢ arum manubiii nyth pecunteda AT@D dyHKImOHUpPYET
C MaKCHMAaJIbHOM MOIIHOCTHIO B T€UEHHE TAKOrO IPOIOJIKUTETHHOIO
BpEMEHH.

[To cpaBHEHUIO € APYTUMM, UAYIIUMHU B MBIIIEYHBIX KJIETKAX IIPO-
neccamu pecrnteda AT®D, aspoOHBIN PECHHTE3 UMEET PSijl PEnMy-
niectB. OH OTJIMYAETCST BBICOKOM SKOHOMHYHOCTBIO: B XOJI€é 9TOTO
npoiecca uaeT rayOoKuil paciay OKUCISIEMBIX BELIECTB 10 KOHEYHbIX
poaykToB — CO4 1 HyO, moaTomMy BbijiesisieTcst GOJIBIN0e KOJTUIECTBO
sHeprun. Tak, HarpuMep, Py a3pOOHOM OKHMCIECHUY MBIIIEYHOTO TJIU-
KoreHa oOpasyercst 39 ATD B pacuere Ha KasKayio OTIIEIISIEMYIO OT
TJIMKOT€HA MOJIEKYJTY TJIIOKO3bI, B TO BpeMsl Kak IIPU aHaapOOHOM pac-
Tajie 3TOTO yrJjieBoa (TJIMKOJIN3) CHHTE3UPYETCS TOTBKO 3 MOJIEKYJTBI
AT® B pacuere Ha OIHY MOJIEKYJIY TJIIOKO3bL. JpyruM J0CTOMHCTBOM
JIAHHOTO ITyTH PECUHTE3a SIBJISIETCSI YHUBEPCATHHOCTh B UCIIOJIb30Ba-
Huu cyberpaToB. B xoze aspobroro pecunrTeda ATD oxkucasiores Bee
OCHOBHBIE OpraHMYECKKE BEIeCTBAa OPraHu3Ma: aMUHOKHUCIOTHI (Ge-
KH), YIJIEBO/IbI, JKUPHBIE KUCJIOTHI, KETOHOBBIE Tesia u Ap. Elie ogHum
[PEUMYIIECTBOM 3TOro crocoba obpasosanus ATD sapiasgercs oyenb
GoJIbIIAs TPOAOJIKUTENBHOCT €ro paboThl: MPAKTUYECKH OH (DYyHK-
IMUOHUPYET TIOCTOSTHHO B TeueHUe Bcell KM3HU. B ToKoe CKOpOCTh
aspobuoro pecunresa AT Huskas, npyu GU3MYECKUX HATPY3KAX €ro
MOIIIHOCTb MOJKET CTaTh MaKCUMAIbHOI.

Opnaxo aspobublil criocod obpasosanusa ATD umeer u psaz HeLO-
cratkoB. Tak, feiicTBre 3TOro crnocoba cBA3aHO ¢ 00A3aTEIHHBIM II0-
TpebieHneM KHUCIOPO/a, I0CTaBKa KOTOPOrO B MBIIIIIBI 00ecreyrnBa-
€TCS ABIXaTeTbHOU U CeplIedHO-COCYAUCTON cucTeMaMu (BMeCTe OHU
00BIYHO 0003HAYAIOTCS TEPMUHOM <«KapAMO-PECIIMpaTOpPHas CUCTe-
May ). OyHKIIMOHAJIbHOE COCTOSTHUE KapUO0-PECITUPATOPHON CUCTEMbI
SIBJISIETCSI IMMUTUPYIOMIUM (haKTOPOM, OrPAHUIUBAIOIIIUM TIPOJIOJIKU-
TeJIbHOCTD paboThl a9pobHoro myTH pecunTesda ATD ¢ MakcUMaIbHOI
MOII[HOCTBIO ¥ BEJIMYMHY CAMON MaKCUMaJIbHOU MOIITHOCTH.

Eie ogauM megocratkoM aspobuoro obpasosanuss ATD MoxHO
cunTaTh OOJIBINOE BpeMsl pasBepThiBaHus (3—4 MUH) U HeGOJBIILYIO
110 abCOIIOTHON BeJIMYNHE MAaKCUMAIbHYIO MOITHOCTD. 1109TOMY MbI-
IeyHast JesATeIbHOCTh, CBOMCTBEHHAsT OOJIBIINHCTBY BUOB CIIOPTA,
He MOKeT OBITh IIOJIHOCThIO obeciieyeHa sTuM myteM pecunTesa AT,
U MBIl BHIHYKIEHBI JONOJHUTENbHO BKIIOYATh aHadPOOHbIE CIIO-
co6n1 o6pasosanus ATD, umenoniue 6osee KOPOTKOE BPEMSI Pa3Bep-
TBIBAHUS 1 OOJIBIITYI0 MAKCUMAIbHYIO MOIITHOCTD.

155



Yacmy 2. Buoxumus cnopma C.C. Muxaiinos

B crnopruBHOil mpakTHKE LIS OLEHKU adpoOHOro (ochopuampo-
BaHMU 9aCTO MCTIOJIB3YIOTCS CIIEYIONINE TTOKA3ATENN: MAKCUMATIbHOE
nompeobnenue kucaopooa (MIIK), nopoz aspoonozo oomena (IIAO),
nopoe anasapoonozo oomena (INAHO) v xucaopoonvlii npuxoo.

MIIK — 510 MaKCHMaJbHO BO3MOXKHasi CKOPOCTH MOTPebJIeHNUsT
(T.e. moTpebsIeHNSI B €IMHKILY BPEMEHH ) KUCJIOPO/Ia OPraHU3MOM MPH
BBINIOJIHEHUU (U3MYECKOil paboThl. MUHUMAaIbHAS MOIHOCTb MbI-
eYHON paboThI, IPH KOTOPOH MoTpebieHrne KICI0POIa CTAHOBUTCS
MaKCUMAaJbHbIM, HasbiBaeTcst kpumuueckou. MIIK xapaxrepusyert
MaKCUMaJIbHYI0 MOIIHOCTh aspoOHoro mytu pecuntesa ATD: yem
soite BeanunHa MIIK, TeMm Gosblie 3HaueHMEe MaKCUMAJIbHOHU CKO-
POCTH TKaHEBOTO JIbIXaHWs, YTO OOYCIOBJIEHO TEM, YTO MPAKTUYECKU
BeChb TIOCTYTAIONIUN B OPraHW3M KHCJIOPOJ HUCIOJIb3yeTCs B 9TOM
npotiecce. MITK mpencrasisier co60i0 MHTETpabHbINA TOKa3aTeJb,
3aBUCAIINN OT MHOTUX (haKTOPOB: OT (DYHKITMOHAJIBHOTO COCTOSTHUS
Kap/IN0-PeCIUPATOPHOI CUCTEMBI, OT COJEPXKAHUS B KPOBH T€MOTJIO-
OuHa, a B MBIIIAX — MUOTJIOOMHA, OT KOJUYECTBA M PasMepa MUTO-
XOHAPHIL. Y HeTPEeHUPOBAHHBIX MOJOALIX Miofeil MITK 06bpr4H0 paBHO
3—4 Ji/MUH, y CIIOPTCMEHOB BBICOKOTO KJIACCA, BBITTOIHSIIONINX a9p00-
Hble HArpy3Ku (TIPOIOJIKUTETbHBIE HATPY3KU YMEPEHHOH MOTI[HOCTH,
obecrieunBaeMble TKaHeBbIM JbixaHuem), MIIK — 6-7 ji/mun. Ha
MPaKTHKE, [IJIT UCKITIOUEHUS BIAUSHUS HA 3TY BEJUYNHY MAcCHI TeJa
MIIK paccyuThIBalOT Ha KI' Macchl Teja. B aToM ciydyae y MOJOIBIX
Jofieit, He 3anumarotuxcst crioprom, MITK pasrno 40—50 mut/muH - Kr,
a Y XOPOIIIO TPEHUPOBAHHBIX clIOPTCMeHOB — 80—90 MJ1/MUH - KT.

B cmoptusnoit mpaktuke MIIK Takske ncmonp3yercs md Xapak-
TEPUCTUKKM OTHOCHUTEJIBHOU MOITHOCTH adpOOHON paboOThI, KOTOpast
BhIpaykaercs morpebieHueM Kucjiaopoga B mporentax or MIIK. Ha-
[pUMepP, OTHOCUTEIbHASE MOIIHOCTb PabOTHhI, BBIIIOJIHIEMON ¢ MOTpe-
6JieHneM Kucopoja 3 Ji/MuH criopremeHom, nmeorum MITK paBHoe
6 s1/muH, 6yzaer coctasisttb 50% ot yposas MIITK, nau 50% kpurnde-
CKOU MOIIIHOCTHU.

ITAO - 510 HaubGoJIbIAsT OTHOCUTEIbHAS MOIIHOCTh PabOThI, U3-
MepeHHast 10 MOTPEOIEHNIO KIUCIOPOIa B IPOIEHTAX MO OTHOTIEHUTO
Kk MIIK, KoTopast HOJIHOCTBIO 0OGECTIeYNBAETCST TKAHEBBIM JIBIXaHUEM
(xoHIIEHTpAaINA JaKTaTa B KPOBU He MTPEBHITIAET 2 MMOJIb/JI, T.€. OCTa-
eTcs Ha gopabouem yposhe). Y HerpennposanHbix [TAO cocrasiseT
20-30% ot yposus MIIK, a y cnoprcmenos ITAO mosxer nocturarthb
50-60% ot MIIK. Bésabumie Bemmunnbl [TAO y criopremMeHoB 00y-
CJIOBJIEHBI JIYYIIMM Pa3BUTHEM Yy HUX aspobOHoro dochopusmposa-
HUSI, TIO9TOMY TaKKWe HATrPy3KU BBITIOJHSIOTCS TOJBKO 3a CYET adpo0-
Horo yTH obpasoBanus ATO.
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ITAHO - 510 MuHuMaIbHAs OTHOCUTEIbHAS MOLIHOCTH PaboThI,
TaKKe U3MEPEHHast 10 MOTPeOJIEHNI0 KUCIOPO/Ia B MPOIEHTAX 110 OT-
Homenwio k MIIK, mpu KoTopoit HaunHaeT BKIIOIATHCS TIUKOTUTH-
yeckuit myTh pecunteda AT® (B KpOBU KOHIIEHTPAIUS MOJOYHON
KHUCJIOTBI BO3pacTaeT 0 4 MMOJb/n). Y HerpenupoBanubix [TAHO
coctasisiet 40—-50% ot MIIK, a y ciopremeros ITAHO mosket moctu-
rath 70% ot MIIK. Bosee Boicokue Besmunnbl [IAHO y TpenupoBan-
HBIX OOBSICHSIOTCS TEM, 9TO adpobHOe GocHOPUIMPOBAHIE Y HUX €T
6osibiie AT®D B eAMHUIY BpEMEHH, TI09TOMY aHadPOOHBIIT IyTh 06pa-
3oBauust AT®D — eaukxoaus — Briodaercs npu 6OJIBITNX HATPY3Kax.

Kucnopoonwtii npuxo0d — 510 KOIMIeCTBO KUCa0poa (CBEpX opa-
604ero ypoBHsl), KCIIOJIb30BAHHOE BO BPEMSI BBITIOJIHEH ST JAHHOW Ha-
Tpy3Ku [ist obecriederus aspobHoro pecuntesa ATD. KucaopoHbrii
[PUXOJ] XapaKTepu3yeT BKJIaJl TKAaHEBOTO JbIXaHUs B 9HEproodeciie-
JyeHHe BCell TpojiesIanHoi paboThl. KHCIOPOMHBIN MPUXOL MOKHO UC-
TI0JTb30BATh JIJIs OIEHKU 00beMa BBITTOJHEHHO a9pOOHON HATPY3KH.

[lon BnAMSIHMEM cuUCTEMATUYECKUX TPEHUPOBOK, HAIPABJIEHHBIX
Ha pa3BUTHE ad9POOHON PAGOTOCIOCOOHOCTH, B MUOIIMTAX BO3PACTaeT
KOJIMYECTBO MUTOXOH/IPUI, YBETMIUBAETCS X pa3Mep, B HUX CTaHO-
BUTCsI O0JTbIIIEe (DEPMEHTOB TKAHEBOTO JibIXaHuUs1. OTHOBPEMEHHO TIPO-
HCXOJIUT COBEPIIEHCTBOBAHNE KHUCIOPOA-TPAHCIIOPTHON (DYHKITUM:
HOBBIIIAETCS COJIEP/KAHIe MUOTJIOOMHA B MBIIIEYHBIX KJIETKAX W re-
MOrJIo6MHa B KPOBH, BO3pacTaeT pabOTOCIOCOOHOCTD JIbIXaTeNIbHOMN
U CEp/IETHO-COCYINCTON CUCTEM OPTaHU3Ma.

2.3. AHASPOBHBIE ITYTU PECUHTE3A ATO®

Anaspobubie mytu pecunreda ATD (kpearurdocdarHblii, rInKO-
JIUTUYECKU ) SIBJISTIOTCST IOTIOJHUTEIBHBIMU CIIOCOOaMu 06pa3oBaHuUsT
AT B rex cayudasix, Korjia 0CHOBHOIA 1myTh 1osryuernst AT®D — aspob-
HBIIT — HE MOXKET 00eCTeYnTh MBIIEYHYIO AeSITETbHOCTD HEOOXOH-
MBIM KOJITYECTBOM 9HEPTUI. DTO ObIBAET HA MEPBBIX MUHYTAX JIOO0M
paboThI, KOT/Ia TKAHEBOE JIBIXaHHE €ellle TIOJHOCTBIO He Pa3sBEPHYJIOCH,
a TakKe TP BBIMOJHEHUN (PU3UYECKNX HATPY30K BBICOKOW MOTII-
HOCTH.

Kpeamungocghamnoit nymo pecurnmesa ATD
(kpeamunkunasnolil, a1aKMamuolii)

B MblIeyHbIX KJIETKaX BCETJa UMeeTcs Kpeamunpocgam — coe-
nHenue, cofepskaiiee GochaTHyIO TPYIILY, CBI3aHHYIO C OCTATKOM
KpeaTwmHa MaKpoaprudeckoii cBsa3pio. Comepskanne kpeatuHpocharta
B MBIIIIAX B TIOKOe — 15—20 MMOJIb/KT.
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Kpeatundochat obagaer GOMbIITNM 3aIIACOM 9HEPTHH ¥ BBICOKUM
cponctBoM K AJ/[D. T[ToaTomy OH JIeTKO BCTyHaeT BO B3aUMOJIENCTBUE
¢ mosekynamu AJ/[D, NOSBIAAIOMUMUCS B MBIIIEYHBIX KJIETKAX MPH
(dbusndeckoii pabore B pesysbrare ruapoansa ATD. B xoze aroii pe-
aKIIMH OCTaTOK (hocOPHON KUCJIOTHI C 3aTIaCOM 9HEPTUN TTEPEHOCHUT-
cs1 ¢ kpearurdocara Ha Mosekyay AJIMD ¢ obpasoBaHreM KpeaTnHa
u ATO:

I\IIH~P03H2 l}le

CI=NH ?=NH

I\II—CH3 + A —> l}l—CH3 + ATD

CIH2 ?Hz

COOH COOH
KpeatunHdocdat (Kpd) KpeatuH (Kp)

Jra peaknus Kataausupyercs (HepMEHTOM KpeamuHKuHa3ou.
B cBs13u ¢ aTim panubiii myTh pecunte3a AT erre Ha3bIBaeTCs Kpea-
TUHKUHA3HBIM,

Kpeatundocharrast peaiusi obpatuma, HO ee paBHOBECHE CMETIe-
HO B cTopoHy oOpasoBanust ATM, u 10aTOMY OHa HAYMHAET OCYIIECT-
BJISITBCS Cpa3y ke, KaK TOJbKO B MUOIMTAX TOSIBJISAIOTCS TIEPBBIE TIOP-
unu AJ1D.

[Tpu MblIIeYHON PaboTe aKTUBHOCTb KPEaTHHKUHAZHI 3HAYNTETBHO
BO3paCTaeT 3a CUET aKTUBUPYIOIIETO /IECTBUS HA Hee MOHOB KaJTbITHS,
KOHIIEHTPAIWSA KOTOPHIX B CapKOILIa3Me IO/ eiCTBUEM HEPBHOTO
nMITyJsibca yBenuuuBaercs moutu B 1000 pas. JIpyroii Mexanusm pe-
ryJsinun KpeaTuHdochaTHON peakIuy CBsI3aH C aKTUBUPYIOIIUM BO3-
JeHCTBHEM Ha KpeaTUHKMHA3Y KpeaTHHa, 00pa3yIoerocst B Xo/e JaH-
HO¥ peakiuu. 3a cYeT aTUX MEXaHU3MOB aKTUBHOCTH KPeaTUHKUHA3HI
B HavaJie MbIIIEYHOI pabOThI PE3KO yBeIMYrBaeTCst M Kpeatutdocdar-
Hasl peakiust 04eHb ObICTPO JOCTUraeT MAaKCUMAJIbHOM CKOPOCTH.

Kpearundocdar, obramgas 60JbIINM 3aIIaCOM XUMUYECKON dHEP-
TUH, SIBJISETCS BEIeCTBOM HePOUHBIM. OT HETO JIETKO MOXKET OTIIle-
msAThes pocopHast KUCa0Ta, B pe3yabTaTe YeTo TPOUCXOIUT IIUKIIHU-
3aI[¥st OCTaTKa KPeaTnHa, IPUBO/ISIIAS K 00PA30BAHUIO KPEAMUHUHA:

NH~PO.H, NH
|
C=NH C=NH

N-CH —> N-CH

ros - H,PO, |

CH, CH

| |

COOH Cc=0
KpeatuHdocdart KpeaTuHuH
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OO6pasoBaHue KpeaTHHUHA TIPOUCXOANUT Oe3 ydacTust (hepMeHTOB,
CIIOHTaHHO. JTa peakius HeoObparnuma. OGpa3oBaBIIUICI KPeaTHHUH
B OpraHu3Me He UCIIOJIb3YETCs ¥ BBIBOAUTCS ¢ MOYOiL. [T0aTOMY 110 BbI-
JIEJIEHMIO KPeaTHHUHA ¢ MOYOH MOKHO CYAUTb O COIEPKaHUK Kpea-
TuHdOocdaTa B MbIIIIAX, TAK KaK B HUX HAXOAATCS OCHOBHBIE 3aI1achl
9TOTO COEMHEHUSI.

Cunres kpearutdocdara B MbIIIEYHBIX KJIETKAaX MTPOUCXOAUT BO
BPEMsI OT/IbIXa ITyTeM B3auMOeHCcTBUs KpeaTrHa ¢ u30biTkoM ATD:

Kp+ATd —>» Kpd +AdD

n36bITOK

Yactuuno 3amachkl KpeaTuHdpochaTa MOTYT BOCCTAHABJIUBATHCS
U TIPY MBIIIEYHON paboTe YMEPEHHON MOIIHOCTH, Tpu KoTopoid ATM
CUHTE3UPYETCs 32 CUET TKAHEBOTO JBIXAHWS B TAKOM KOJIMUYECTBE, KO-
TOPOTO XBaTaeT ¥ Ha obecriedyeHrne COKPaTUTENbHON (DYHKITUH MHOIIH-
TOB, ¥ HA BOCTIOJIHEHNE 3amacoB KpeatnHbocdara. [ToaTromy Bo Bpemst
BBINIOJTHEHUST (GU3NUECKO paboThl KpeaTnH(ochaTHast PeaKius Mo-
JKET BKJIIOYATHCS MHOTOKPATHO.

Cymmapnbie 3amacst AT® u kpearnrdocdara yacto 0603HAYAIOT
TepMuHOM (hocpazenul.

O6pasoBatirie KpeaTnHa TPOUCXOIUT B MTEYEHU € UCTIOJIH30BAHIEM
TPEX aMUHOKUCJIOT: TJUIMHA, METHOHUHA U apruHrHa. B crioptuBHO
MPAKTUKE JIJISI TIOBBIIIEHUS] B MBIIIIAX KOHIIEHTpAIuu KpeaTuHdoc-
(bata KCIIOJB3YIOT B KA4eCTBE IMUIIEBBIX 100aBOK ITpenapaThl TJIHIHHA
Y METUOHUWHA.

Kpeatundocdarnsiii myts pecunreza ATD xapakrepusyercs cJie-
IYIONTIMY BEeJIMYNHAMY TIPUHSATBHIX KOJNYECTBEHHBIX KPUTEPHEB:

Maxcumanvnan mougpocmo coctasiager 900—1100 kan/Mun: KT,
4TO B TPH Pasa BBIIIE COOTBETCTBYIONIETO MOKA3ATEISI /7S a9POGHOTO
pecunTesa. Takast 6oJbliast BeJMdrnHa 00y CI0BJIeHA BBICOKOI aKTHB-
HOCTBIO (hePMEHTA KPEATUHKMNHA3HI , CII€ZI0BATEIbHO, O4€Hb BBICOKOI
CKOPOCTBHIO KpeaTuH(ochaTHON peakIiui.

Bpemsa pazeepmuvieanus — Bcero 1-2 c. Kak y:ke yKasbIBajoCh,
ucxoaHbIxX 3amacoB ATM B MbIIIEYHBIX KJIETKAX XBaTaeT Ha oOecrieve-
HUEe MBITIIEYHOH [esITeThHOCTU KaK pa3 B Teuenue 1-2 ¢, 1 K MOMEHTY
uX ucyepnanust KpearuHbochaTHblil myTh o6pasoBatnuss ATD yixe
(byukImonupyet co cBoeii MaKCMMaIbHOM CKOpOCThIo. Takoe mMaoe
BPEMsI Pa3BEPTHIBAHUS OODBSICHSIETCS JEHCTBHEM ONMCAHHBIX BBIIIE
MEXaHU3MOB PETYJISIINY AKTUBHOCTH KPEATHHKWUHASBI, TO3BOJISTIOTITITX
PE3KO TOBBICUTH CKOPOCTD 3TOMN PEaKIIHH.
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Bpemsa pabomovt ¢ mMaxcumanvHoOl CKOPOCMbIO BCETO JIWIIH
8—10 ¢, 4T0 cBsI3aHO ¢ HEOOJIBITMMU UCXOAHBIMU 3allacaMy KpeaTH-
ocdara B MpITIIIIAX.

[aBHBIMK TIPEMMYIIECTBaMK KpeaTuH(bochaTHOTO IyTH 00paso-
BaHust AT® gBIAIOTCS 0YeHb Majioe BpeMs Pa3BEPTLIBAHMS U BBICO-
Kas MOIIHOCTB, YTO MIMeET KpaifHe Ba)KHOE 3HAUEHUE JIJIsi CKOPOCTHO-
CUJIOBBIX BHJIOB CIOpTa. [JIaBHBIM HEIOCTAaTKOM 9TOTO CII0coba
cunre3a AT, cyniecTBeHHO OrpaHUYMBAIOIINM €r0 BO3MOKHOCTH,
SIBJISIETCS KOPOTKOE BPeMsT ero (pyHKIIMOHUpoBaHu:. Bpemst nozunep-
JKaHUST MaKCUMaTbHOH ckopocTh Beero 8—10 ¢, k konity 30-i1 ceKyHbI
€T0 CKOPOCTh CHUIKAETCS B/IBOE. A K KOHILY 3-if MUHYTbI MHTEHCUBHOT
paborsl kpeaTrH(ochaTHAs peaKiusi B MBIIIIAX PAKTUYECKHU TIpe-
KpaIaeTcs.

Wcxons m3 Takoil XapaKTepucTUKHM KpeaTuHdOchATHOTO MyTH
pecuntesa AT, ciemyeT 0KUATh, YTO ITA PEAKIUST OKAKETCST TJIAB-
HBIM KMCTOYHUKOM OHEPrUM st 00ecHedeHnsT KPaTKOBPEMEHHBIX
YIPaKHEHNH MaKCUMAJIbHON MOIIHOCTH: Oer Ha KOPOTKWE MCTaH-
[[UU, IPBIKKU, METAHUS, MTOAbeM mTanru u T.11. Kpeatundocdarnas
peaxIsl MOXKeT HeOJHOKPATHO BKJIIOYATHCS BO BPEMS BBITIOJHEHUS
(bU3MUECKUX HATPY30K, YTO JIEAET BOSMOKHBIM OBICTPOE MOBbIIIEHNE
MOIITHOCTH BBITIOJIHSIEMO# PAabOTBHI, Pa3BUTHsI YCKOPEHUS Ha JUCTAH-
UK U (PUHUTITHBIN PHIBOK.

Buoxumuueckasn oyenxa cocrosinusi KpeatuHdocdaTHoro mMyTH
pecunTe3a AT®D 06BIYHO MTPOBOAUTCS TI0 JBYM TIOKA3aTEJsIM: Kped-
MUHUHOBOMY KOIPPuuuenmy v anraxmamHomy KucaiopooHoMy
donzy.

Kpeamununosoiii xoapgpuyuenm — 510 BbijieIeHE KPeaTHHUHA
€ MOYOW 32 CYTKH B pacyeTe Ha KI' MACChI TeJia. Y MY>KUHMH BblJleleHUe
KpeaTHHWHA KoJiebsercst B npeaenax 18—32 Mr/cyTku-Kr, a y JKeH-
muH — 10-25 mr/cyTku - kr. KpearuHUHOBBIN K0 GUITMEHT Xapak-
Tepu3yeT 3amachkl kKpearwHdocdaTa B MBINIIAX, TaK KaK MEXIY CO-
nepskanreM kpearnHpocdara 1 o6pazoBaHUEM M3 HETO KpeaTHHMHA
CYIIECTBYET JINHENHAS 3aBUCUMOCTbh, TIOCKOJIbKY 9TO IpeBpalleHue
npoTtekaer HeePMEHTATUBHBIM ITyTE€M W SIBJISIETCS HEOOPATHMBIM.
CirenoBaresbHO, € TIOMOIIBIO KPEATUHUHOBOTO KO3(MMUIIMEHTA MO3K-
HO OIIEHWTH TIOTEHIIHATbHBIE BO3MOKHOCTH TOTO TIyTH 0OPa30BaHMUS
AT®, B TOM unciie ero MeTaboJIMIECKy 0 eMKOCTb.

Anaxmammoiil KuCa0pooHvidl 002 — 3TO TOBBIINIEHHOE (CBEPX
YPOBHSI IOKOs) OTpebIeHre KUeaopo/a 3a GJskaiinme 4—5 MUH 1o-
cJie BBITTOJIHEHUST KPATKOBPEMEHHOTO YNPAKHEHUSI MaKCUMAJbHOM
MOIITHOCTH. DTOT U3OBITOK KUCJIOPOAa TpeOyeTrcst st 0becredeH st
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BBICOKOI CKOPOCTH TKaHEBOTO JIBIXaHUs CPa3y K€ T0Ce OKOHUAHUS
HATPY3KH JIJIsI CO3/IAHUS B MBITIIEYHBIX KJIETKAX TIOBBIMIEHHOM KOHIIEH-
tparuu AT®. B arux ycaosusx mpoucxoaut dochopumuposanue
KpeaTrHa ¢ o6pasoBaHreM KpeatuHbochara:

Kp +AT® —> Kpd + AID

Taxum o6pasoM, ucrosb3oBanue kpeatundocdaTa Bo BpeMst pa-
GOTBI MPUBOINUT K HAKOILUICHWIO KpPeaTHHa, TPeBpalleHne KOTOPOro
cuoBa B Kpearurbochar TpebyeT ompeneeHHOr0 KOJTMIeCTBA KICTIO-
poxa. Orclona caemyer, YTo alaKTaTHBIH KUCIOPOAHBIH T0JIT XapaKTe-
pusyer BkJaJl KpeatuHpochaTHoro myTH pecunteza ATO B anepro-
obecrieueHne BBITIOJTHEHHOM (GU3NYECKON HATPY3KH U JIa€T OIIEHKY ero
MeTabosnueckoit emxoctu. IIpezcTaBiieHie 0 MOITHOCTH 9TOTO CIIOCO-
6a obpasoBanust ATD maer mokaszatesib, HOTyYEHHbII ITyTEM JIeJICHUST
BEJIMYMHBI AJIaKTATHOTO JI0JITA HA BPEMs1 BBIITOJIHEHWST HAarPY3KL.

Y kBamMUIIMPOBAHHBIX CIOPTCMEHOB 3HAYEHUE AJTAKTATHOTO KUC-
JIOPOJTHOTO JI0JITA TI0CJIe HATPY30K MAKCHMAJIbHOI MOTITHOCTH OOBIYHO
cocrasiisger 8§—10 .

B pesysbraTe cucTeMaTH4eCKUX TPEHUPOBOK, HANIPABIEHHBIX Ha
pasBUTHE CKOPOCTHO-CUJIOBBIX KayeCTB, B MBINIIAX YBEJIMUYNBAETCS
KOHIleHTpanus KpeatuHdocdaTa U MOBBIMAETCS aAKTUBHOCTh Kpea-
TUHKUHA3BI, YTO HAXOIAUT OTPAKEHNE B POCTE BEJTMUNHBI ATaKTATHOTO
KHCJIOPOJHOTO /10JITa ¥ CYyTOYHOTO BBI/ICTIEHNS KPEaTUHUHA.

2.4. TTNKOJINTUYECKUN IIYTb PECUHTE3A ATO
(IVIMKOJIN G, TAKTATHDBIN)

ITOT MyTh PECUHTE3a, TaK K€ Kak M KpeaTuHdOchaTHBIN, OTHO-
cuTcs K aHaspobueiM crocobam obpasoBanmss AT®. VcerouHukom
sHepruu, HeoOXoauMoil st pecurresa ATMD, B 1aHHOM ciiydae siB-
JIIETCST MBIMIEYHBI TJIMKOTEH, KOHI[EHTPAIs KOTOPOTO B CapKo-
iasMe kosiebsiercst B npenenax 0,5-3%. ITpu aHaspoOHOM pacriaje
TJINKOTEHA OT €r0 MOJIEKYJIbI 110/l Bo3zielicTBueM depmenTa docdo-
pUJIasbl TIOOYEPEHO OTIIEIISIIOTCST KOHIIEBbIE OCTATKU TJIIOKO3bI
B hopme ritoko30-1-pocdata. Jlanee Mmosexysnl riaoko30-1-docdara
yepes psA MocaeoBaTebHbIX cTaanii (ux Bcero 10) mpeBparmaoTcs
B MOJOUHYIO0 Kucaomy (JaKTaT), KOTOPas 10 CBOEMY XUMUYECKOMY
COCTaBY SIBJISIETCS KaK Obl MOJIOBMHKOI MOJIEKYJIbI TJIIOKO3bI. B mpo-
1ecce aHadspoOHOTO paciiaga IIIMKOreHa 10 MOJIOYHON KMCIOThI, HAa3bl-
BAEMOTO 2UKOAUIOM, 00PA3YIOTCS TIPOMEKYTOUHbIE TIPOIAYKTHI, CO-
nepskaiye hochaTHyIO IPYIINY ¢ MAKPOIPTUIECKON CBI3bIO, KOTOPAs
serko nepeHocurcst Ha AJ[D ¢ obpasoBanunem ATD.

161



Yacmy 2. Buoxumus cnopma C.C. Muxaiinos

MToroBoe ypaBHeHMEe aHasPOOHOTO pacIlerIeH sl TIMKoreHa (TJIm-
KOJIN3a) UMeeT CIEeNYIONTIHI BU/I;:

(CH,,0,), +3AAD +3H,PO, —>
nukoren

(CH,,0,), , +2C,H.O

1075 3673

YKOPOYEHHbI Naktat
rNKOreH

+3 AT® + 2 H,0

Bce dhepmenTs! ramkonmm3a HaXOAATCS B CAPKOIIJIA3Me MBITIIEYHBIX
KJIETOK.

[mukosnsy MOXKeT Takke I0JBeprarbCsl TJIIOKO03a, IOCTYIaoas
B MBIIIIBI U3 KPOBSHOTO Pycjia. AHaspOOHBIN pacnajl IJIF0KO3bI MPo-
TeKaeT 110 YPaBHEHUIO:

C,H,O, + 2A0® + 2 H,PO, —> 2CH0,+2ATd +2H,0

6 12

Perynamus cxopocT TIIMKOJIM3a OCYIIECTBJSETCS MYTEM H3Me-
HEHWsST aKTUBHOCTH JIBYX (hepMeHTOB: (hocpopunaszvt n gpocpodh-
pyxmoxunaszvr. Docopuiaza KataTu3upyeT MEPBYIO PEAKIIUIO pac-
Majia TAUKOTeHA — OTIIEIJIEHUEe OT Hero TJoKo30-1-docdara. ItoT
(depmenT aktuBupyetrcs aapeHasunoMm, AM®D u moHamMu KaibIus,
a MHrHOUpyeTcst rioKo30-6-gocharom 1 u3dpitkom ATD. Bropoit
peryaaTopHbiil (pepMmenT TauKoansa — (ochodpykTOKMHA3A — aK-
tusupyercst AJID u ocobenno AM®, a Topmosurcst u366rTkoMm ATD
U JUMOHHOH KHCJIOTOM (JMMOHHAs KHCJIOTA — IPOMEXKYTOUHBIN
MeTaboJIUT IUKJIa TPUKapOOHOBHIX KKCI0T). Hammune Takux peryJisi-
TOPHBIX MEXAaHU3MOB IIPUBOJUT K TOMY, YTO B ITOKO€E TJIMKOJINU3 TIPO-
TEKaeT OYeHb MeJJIEHHO, NMPY MHTEHCUBHOW MBINIEYHONW paboTe ero
CKOPOCTHh PE3KO BO3PACTAET W MOKET YBEJUUUBATHCS 1T0 CPABHEHUIO
¢ ypoBHeM 1okod Touty B 2000 pas, mpuyueM MOBBITIEHNE CKOPOCTH
TJIMKOJIN3a MOKET HaOMIOAaThCsT yKe B MPEACTAPTOBOM COCTOSTHUT
3a CUET BBIJIEJIEHNS afpeHaTnHA.

KoimuecTBeHHbIE KPUTEPUH TTUKOJIUTHYECKOTO IYTH PECHHTE3a
ATOD:

Maxcumanvnas mowpocmov — 750—850 Kasn/MUH: KT, YTO TIPH-
MEPHO BJIBOE BBIIIE COOTBETCTBYIOIIETO MOKA3aTeNsT TKAHEBOTO [IbI-
XaHusd. BpIicOKoe 3HaueHMe MaKCUMAJIbHOW MOIIHOCTH TJIMKOJIM3a
00BSICHSIETCST CO/lEPKAHNEM B MBIIIEYHBIX KJIETKaX OOJIBIIIOTO 3aria-
ca TJIMKOTeHa, HAJIMYMEM MeXaHU3MOB aKTHBAIMU KJIOYEBBIX dep-
MEHTOB, TIPUBOJSNINX K 3HAUUTETBHOMY POCTY CKOPOCTH TJIUKOJIU3A
(B 2000 pas!), orcyTcTBHEM TIOTPEOHOCTH B KUCJIOPO/IE.

Bpemsa paszsepmovisanuss — 20-30 c. Ito 00YyCIOBIEHO TeM,
YTO BCE YYaCTHUKH TJINKOJN3a (IIUKOTEH U (DEPMEHTBI) HAXOMASITCS
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B CapKOILJIa3Me MUOIIUTOB, a TaK:Ke BO3MOXHOCTbBIO aKkTuBaluu dep-
MeHTOB ITuKosn3a. Kak yke ormedasnocs, hochopuiiaza — pepmenTt,
3aIyCKAONMN TJINKOJIN3, AKTUBUPYETCS aAAPEHATUHOM, KOTOPBIN
BBIJIEJIIETCST B KPOBb HEMOCPEACTBEHHO TI€peil HadyajoM PabOTHL.
WNonbl Kanbius, KOHIEHTPAIUS KOTOPBIX B CApKOILJIa3Me MOBBIIIA-
etcs mpuMepHo B 1000 pas moa Bo3elicTBIEM ABUTATETHHOTO HEPB-
HOTO UMITYJIbCA, TAKKe SIBJISIIOTCSI MOIIHBIMU akTuBaropamu docdo-
puUIasbl.

Bpemsa pabomovr ¢ maxcumanviou mowHocmvio — 2—3 MUH.
CymiecTBYIOT JIB€ OCHOBHBIE ITPUYMHBI TAKOH HEOOJIBITON BEJTMYMHDI
aToro Kputepus. Bo-1mepBbIX, TJIMKOJIN3 MTPOTEKAET C BBICOKOH CKO-
POCTBIO, YTO GBICTPO MPUBOAUT K YMEHBIIEHUIO B MBIIIIAX KOHIIEH-
Tpaluu TJIMKOTeHA W, CJEe0BATEJbHO, K TOCAENYIONEMY CHUKEHUIO
CKOPOCTH €ro paciiajia. Bo-BTOpbIX, B Ipoiiecce TIMKOJIu3a 06pasy-
eTcsl MOJIOYHAst KUcjaoTa (JIaKTaT), HAKOTJIEHWe KOTOPOW TPUBOIUT
K MOBBIIIEHUIO KUCJIOTHOCTU BHYTPU MBIIIIEYHBIX KJIETOK. B ycimoBusix
MOBBIIIEHHON KUCJIOTHOCTH CHUKAETCS KaTAJINTUYECKast aKTUBHOCTh
(bepmenToB, B Tom ymciae dhepMEHTOB TJINKOJN3a, YTO TAKXKe BEIET
K YMEHbIIIEHUIO CKOPOCTHU 3TOTO IyTH pecunte3a ATO.,

CiukosnmTideckuii crocod obpasoBanust ATD wmmeer psia 1pe-
UMYIIECTB Hepes aapoOHbIM 1ryTeM. OH ObICTpee BBIXOAUT Ha MaKCHU-
MaJIbHy10 MOTTHOCTH (32 20—30 ¢, B TO BpeMst Kak aspoOHBIN My Th 3a
3—4 MuH), uMeeT O0JIee BBICOKYIO BEJTMYMHY MAKCUMaJIbHON MOIITHOCTH
(B 2 pasa 6oJibliie, 4eM Y TKaHEBOTO JIbIXaHUsI) U He TpeOyeT ydacTus
MUTOXOHIPUY U KUCIOPO/IA.

O/1HAKO Y 3TOTO TIYTHU €CTh U CYTIECTBEHHBIE HETOCTATKH. DTOT IIPO-
1iecc MaJoaKoHOMIYeH. Pacmas 10 1akTaTa OIHOTO OCTaTKa IITOKO3HI,
OTIIENJIEHHOTO OT IJIMKOTEHA, JIaeT TOJbKO Tpu MoJiekyJibi ATD, Tor-
J1a KaK 1py ad9pOOHOM OKUCJIEHUH TJINKOTEHA /10 BOJBI U YIJIEKUCIOTO
raza o6pasyercst 39 mosiekys AT®D B pacuere Ha OJMH OCTATOK TJIIO-
K03bl. Takasi HEAKOHOMUYHOCTD B COYETAHUU C OOJIBIION CKOPOCTHIO
OBICTPO TIPUBOJIMT K MCYEPIIAHUIO 3aMTACOB IJIMKOTEHA.

[ pyroii cepbe3HbIii HeZIOCTATOK TJIMKOJUTUYECKOTO ITyTU PECUHTE-
3a AT® — o6pasoBaHue U HAKOIIJIEHUE JIAKTATa, SIBJISIOIIETOCS KOHEY-
HBIM ITPOJIYKTOM 3TOTO TIpotiecca. [loBbIeHne KOHIIEHTPAIIUY JTaKTa-
Ta B MBIIIEYHbIX BOJIOKHAX BbI3bIBAET CABUT PH B KHCIyIO CTOPOHY,
[PU 9TOM TIPOUCXOJAT KOH(POPMAIMOHHbIE U3MEHEHUS] MbIIIEUHbIX
6eJIKOB, IPUBOJISIIIE K CHUKEHUIO X (DYHKIIMOHATIBHO aKTHBHOCTH.
Takum 06pa3oM, HAKOIIJIEHHE MOJIOYHOI KUCIOThI B MBIIIEYHBIX KJIET-
KaX CyIIeCTBEHHO HapyIlaeT WX HOPMajibHOe (DYHKIIMOHUPOBaHUE
U BeJIET K Pa3BUTHUIO YTOMJIEHUS.
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[Tpy CHWKEHMM WHTEHCUBHOCTU (DU3UYECKON PabOThl, a TaKKe
B IPOMEKYTKAX OT/bIXa BO BPEMsSI TPEHHPOBKH 0OOPa30BaBIIUICS
JIaKTaT MO’KeT JYACTUYHO BBIXOJUTH U3 MBIIEYHBIX KIETOK B JTUMDPY
WJIU B KPOBb, UTO JI€JIAET BO3MOKHBIM TIOBTOPHOE BKJIIOYEHUE TIIUKO-
Jn3a.

M3BecTHbIE B HAcTOsIIIEE BPeMsl OMOXUMIYECKIE METO/bI OLIEHKU
UCIIOJIb30BAHUsL TIPH (DU3NIECKON paboTe TJIMKOJUTHYECKOTO MYTH
pecunresa AT® ocHOBaHbI Ha OIleHKe OHOXMMHUYECKUX CABUTOB
B OpraHusMe, OOYCJOBJEHHBIX HAKOIJEHHEM MOJIOYHOW KHCJIOTHL
ITO Tpeskie BCero ompesiesieHre B KPOBU mocje hu3nieckoil Harpys-
KU KOHIIEHTpAIluu Jaxmama. B 1okoe, T0 ecTh /0 Hadana paboOTHI,
KOHIIEHTPAIN JJaKTaTa B KpoBU 06bIdHO 1—2 MMoJth /1. TTocie mHTeH-
CUBHBIX, HEMIPOJOJLKUATENBHBIX HATPYy30K (2—3 MWH) KOHIIEHTPAIU
MOJIOYHOH KHMCJIOTHI B KDOBU PE3KO TOBBIIIAETCS U MOXKET JIOCTUTATh
BesmuuH 18—20 MMOJIB/ T, 2 y CIIOPTCMEHOB BBICOKOM KBAMM(MDUKAITIN
eme GOJBIINX 3HaUeHWil. /[pyruM MmokasaresieM, OTPaKaioIIuM Ha-
KOTJIEHWE B KPOBSIHOM PYyCJie MOJIOYHOH KUCJIOTBI, SIBJISIETCSI 6000~
poonvtil noxazamens kposu (pH). B mokoe aToT nokaszaresb paBen
7,36—7,40; nocsie uHTEHCUBHOI pabOTHI OH cHuxaercss mo 7,2—7,0,
[PUYEM B JIUTEPATYPE OTMEUYEHO U elile OoJiee 3HAUNTENbHOE CHIUKE-
nue pH — 1o 6,8. HaubGosbinne nameHeHus: KOHIIEHTPAI[MK JIaKTa-
ta u pH kpoBu, HabJO[aeMbIe TTOCTIE HATPY3KU <«JI0 OTKa3a» B 30He
cyOMaKCHMMaJIbHOM MOIITHOCTH, XapaKTEPU3YIOT METAOOINIECKYIO eM-
KOCTb TJIMKOJIA3A.

Eme ogmH MeTOn OIIEHKM CKOPOCTHU TJIUKOJIN3a, (DUKCUPYIONTUM
HOCJIE/ICTBYST 00pa30BaHUsI W HAKOILUIEHWS] MOJIOYHOW KHUCJIOTBI, —
oTIpeieJicHUE We104H020 pe3epéa kKpoBu. lllesounoii peseps KpoBU —
3TO IIEJOYHbIE KOMIIOHEHTBI Bcex OydepHbIX cucrteM Kposu. IIpu mo-
CTYIJIEHUH BO BPEMST MBIIIIEYHOI pabOThI B KPOBb MOJIOUHOMN KHCJIOTHI
OHa BHayaJie HelTpasnusyercs IyTeM B3auMoaeincTBus ¢ OyhepHbIMU
cUCTeMaMu KPOBU (C UX IEJOYHBIMA KOMIIOHEHTAMU ), TO9TOMY TTPO-
UCXO/IUT CHUKEHHE 1IE€JI0YHOTO Pe3epBa KPOBHU.

OneHuTh BKJIAJ TJIMKOJIM3a B 9HEProoGecrneyeHrne BhIOJTHEHHON
(busndeckoii paboThl MOKHO TaKKe MyTeM OIpEe/e/IeHUsT JaKmama
6 Moue. B mokoe B MOUe JIAaKTaT IpaKkTU4YecKu oTcyTcTByeT. [loce Tpe-
HUPOBKH, OCOGEHHO € MCIIOJIb30BAHKEM MHTEHCUBHBIX YIIPaKHEHMIA,
C MOYOHU BBIZEJSAIOTCS OOJIbIINE KOJUYECTBA MOJOYHONW KUCJIOTHI.
[Ipu aTom HazIO yUyecTh, YTO B MPoIiecce TPEHUPOBKHU TIUKOIU3 BKJITIO-
JaeTcss MHOTOKPATHO, MO3TOMY aHaJW3 MOUYU JaeT WHHOPMAIIUIo
0 CyMMapHOM BKJIaJ[e TJIMKOJUTUIECKOTO MyTH PECHHTe3a B 0Oectie-
YeHue 9HePTrUeli BceX Harpy30K, BBITIOJTHEHHBIX 32 BPEMS TPEHUPOBKH.
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Hapsiny ¢ uccnemoBanueM KpoBM U MOYH JIJIsl OIEHKY TIMKOJIUTH-
YeCKOro IIYyTU PECUHTE3a ellle MOKET ObITh UCIIOIb30BAHO OIpe/eie-
HIE JIaKMammnozo Kucaiopoonozo 0o0aza. JIaktaTHbII KUCIOPOIHBII
JIOJIT — 3TO IIOBBINIEHHOE IOTpebJeHre KHUCAOPoAa B Oumskaiiinue
1-1,5 yaca mocje OKOHYaHUS MBIIMIEYHON PaboThl. DTOT U3OBITOK
KHUCJIOPOJa HEOOXOAUM IS YCTPAHEHUsI MOJIOYHOW KUCJIOTHI, 06-
pasoBasiieiicst pu pabore (6osee MOAPOOHO OHOXUMHUYECKIE MTYTH
ycTpaHeHus JlakTata OyAyT pacCMOTPEHbI B TJIaBe 7 9TOTO pasjelia
«buoxumuyecke 3aKOHOMEPHOCTH aJanTallid K MBbIIIEYHON pa-
6ore»). HaubGosblline BeJUYUHBI JIAKTATHOTO KHCJIOPOAHOTO J0JITa
OTIPENENISTIOTCS TTocie (PU3NYECKUX HATPY30K ITPOAOJIKUTENbHOCTHIO
2—3 MWH, BBITIOJHIEMBIX C TIPEAETbHON HHTEHCUBHOCTHIO. Y XOPOIIIO
TPEHUPOBAHHBIX CIIOPTCMEHOB BEJWYNHA JIAKTATHOTO KHUCJIOPOIHOTO
ZloJIra MoskeT gocturathb 20—22 .

[To BenmumHe JTaKTATHOTO KUCJIOPOAHOTO JI0JIIa MOXKHO CYAMTDH
0 BO3MOKHOCTSX TJIMKOIMTUYecKoro myTH pecunTe3a ATO®. Taxk, Be-
JIMYMHA JJAKTATHOTO JIOJITA CBUAETENbCTBYET O METAabOJINYECKOi eMKO-
CTHU IJIMKOJIN32, @ eT0 MAaKCUMAaJIbHast MOIIHOCTh MOKET ObITh OlleHeHa
10 OTHOIIEHUIO BEJINYMHBI JAKTATHOTO J0JITa K BpeMEHH BBIIIOJTHEHUST
[peIeIbHON HAarpy3K# cyOMaKCHMaIbHOM MOTITHOCTH.

B pesyibraTte cucreMaTHYeCKUX TPEHHPOBOK C HCIIOJb30BAHUEM
cyOMaKCHMaJIbHbIX Harpy30K B MBIIMIEYHBIX KJIETKaX IOBBINIAETCS
KOHIIEHTPAIMS TJIMKOTE€HA U YBEJUYUBAETCS aKTUBHOCTH (PEPMEHTOB
TJINKOJIN3a. Y BBICOKOTPEHHPOBAHHBIX CIOPTCMEHOB HabJIIOMACTCS
pasBUTHE PE3UCTEHTHOCTU (HEYYBCTBUTEJIBHOCTH) TKaHeW W KPOBU
K CHU;KeHWI0 pH, T03TOMY OHU CPaBHUTEIBHO JIETKO TIEPEHOCST C/IBUT
BOZIOPOIHOTO TIOKa3aTeIs KpoBu 0 7,0 1 HILKe.

Coomnowenue menxncoy pasnuunvimu nymamu pecunmesa AT®
npu molueunou pabome

[Tpu 1060ii MbIIeuHO# paboTe (PYHKIMOHUPYIOT BCE TPU IMYTH
pecunTe3a AT®, HO BKJIIOUAIOTCS OHU TIOCJE0BaTENbHO. B mepBbie
cekyHbl paboTsl pecunTes ATD uzger 3a cuer kpearnHbochaTHON
peaxinu, 3aTeM BKJIIOUAETCS TJIMKOJNU3 1, HAKOHEI, TI0 Mepe TPO/0JI-
JKeHUsT pabOThl Ha CMEHY TJIMKOJIU3Y TIPUXOIUT TKAHEBOE JIbIXaHHUE.

KoHKkpeTHBII BKIAL KaXKJ0ro U3 MexanusMoB obpasoanus ATO
B 9HEProoGecreyeHre MbIIEYHbIX JABUKEHUI 3aBUCUT OT WHTEHCHB-
HOCTH U TTPOIOJKUTETbHOCTY (PU3NIECKIX HATPY3OK.

IIpu KpaTKOBPEMEHHOM, HO OYeHb MHTEHCUBHON pabore (Hampu-
Mep, 6er Ha 100 M) rmaBHbIM cTouHUKOM AT® sBiIsteTcst KpeaThuH-
ocdarnas peaxins.
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[Tpu GoJiee TIPOIOIKUTENBHON WHTEHCUBHON paboTe (Hampumep,
Ger Ha cpennue aucTtanimm) 60binast yactb ATD obpasyercst TIMKO-
JIUTIYECKUM TTYTEM.

[Tpu BBITIOJHEHUHN YIIPas)KHEHUHA GOJIBIION TIPOXOJIKUTETBHOCTH,
HO YMEPEHHOH MOIITHOCTHU 9HeProodecedeHne MBI OCYIECTBIISIET-
Cs1 B OCHOBHOM 32 CYET ad9POOHOTO OKUCJICHUS.

TecTbl A1 CAMOKOHTPOJIST

1. Makcumanbhoe norpeodaenue kuciaopona (MIIK) xapakrepu-
3yeT MaKCUMAaJIbHYI0 CKOPOCTh:

a) aJIeHUJIaTKUHA3HOU peakiiuu

6) TIMKOIM3a

B) kpeaTuHochaTHON peaknn

T') TKAaHEBOTO J[bIXaHUS

2. IIpeaenbHast MPOIOIKUTEIBHOCTh PAOOTHI B 30HE CYyOMAaKCH-
MaJIbHOM MOIITHOCTH:
a)8-10¢ 6) 30—40 ¢ B) 4—5 MuH r) 20-30 MuH

3. OcHOBHOI HCTOYHHK dHEPrUU P MapahOHCKOM Oere:
a) aJleHIJIATKUHAZHAS PeaKIIHI

6) TJIMKOJII3

B) KpeaTuH(ochaTHAST PeaKIIHs

T') TKAaHEBOE JIbIXaHUe

4. JlaktatHpiM myTeM pecunte3a ATD seasercs:
a) B3auMoieiictBre nByx MoJiekyn ATD

6) paciienjieHye rIMKoreHa 10 MOJIOYHON KUCJIOTHI
B) pacuierienue raukoresa 10 CO,u H,O

T') TKaHEBOE [IbIXaHNe

5. MakcumaabHoe norpedienne kucaopoaa (MIIK) y xopomo
TPEHUPOBAHHBIX CIIOPTCMEHOB COCTABJISIET:

a) 0,2-0,3 1/Mun B) 3—4 1/MUH

6) 1-2 a1 /Mun r) 6—7 j1/MuH

6. OcHOBHOIT HCTOYHMK Hepruu npu Gere Ha 100 m:
a) a/leHNJIATKMHA3Has peakius  B) kpeaTuHdocdaTHas peakius
6) TIUKOIN3 T') TKaHEBOE JBIXaHUe
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7. lpenenbHasi MPOIOIKUTENBHOCTD BHINOJHEHUST AAKTATHBIX
Harpysok:
a) 15-25¢  6) 4-5 mun B)20-30 Mmur  r1)2-3u

8. AapoGHasi paGoTOCIIOCOOHOCTD IPEUMYIIECTBEHHO 3AaBUCUT OT
CO/IeP>KaHMs B MBIIIIAX:

a) JIM30COM B) MUTOXOHPUIA

6) MuoGuOPUILI r) pubocom

9. OCHOBHO# MCTOYHHK YHEPTHH NPU Oere Ha CpPeJHHE IUCTAH-
117170

a) afleHMJIaTKUHA3HAd peakiusgd  B) KpeaTuH(ochaTHAST peaKIns

6) TJIMKOJI3 ') TKaHEBOE JIbIXaHUe

10. Han6oJburyio MaKCMMaJIbHYI0 CKOPOCTh HMEET:
a) aJleHUJIaTKWHA3Hasl peakiust  B) KpeaTuHbochaTHas peakins
6) rIMKOJIu3 ') TKaHEBOE JIbIXaHUe

11. BpeMs pa3BepTbiBaHMS [JIMKOJIUTHYECKOTO MyTH PECHHTE3a
ATOD:

a)1-2c 6) 20-30 ¢ B) 3—4 MuH r) 6—7 MuH

12. I'uKoTeH SIBJISI€TCS OCHOBHBIM HMCTOYHHKOM YHEPTHU TIpPH
BBINIOJTHEHUH HATrPy30K:

a) MaKCHMaJIbHOM MOTITHOCTH B) OOJIBITION MOIITHOCTH

6) cyOMakCHMaJIbHOM MOIITHOCTH I') YMEepEeHHON MOIITHOCTH

13. AapoGHubiii pecunre3 ATD ocyuiecrBisieTcs npu:
a) B3auMo/ieiicTBun 1ByX MoJiekya AJ[D

0) rUAPOJII3E KUPA

B) paciieneHn! TIIUKOTeHA 10 MOJIOUHON KMCTOThI

r) pacmensenue rankorena 10 CO,u HyO

14. Tnukonurnyeckum nytem pecunresa AT® sBiasiercs:
a) B3anMojieiictBue n1Byx MoJsiekya AJ/[D

6) pacieneHye TJIMKOreHa 0 MOJIOYHON KICAOTDI

B) paciensenue rankorena g0 CO,n H,O

T') TKaHEeBOE /IbIXaHNe

15. Bpemsi pasBeprbiBaHuMsi KpeatmH(poc]aTHOro pecuHTE3a
ATOD:
a)3-5¢ 6) 20-30 ¢ B) 3—4 MUH r) 67 MuH
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16. MakcumasbHoe notpebienue kuciopoaa (MIIK) y Mmoaoabix
Jiozeil, He 3aHNMAIOIIUXCS CIIOPTOM, COCTAaBJISIET:

a) 0,2-0,3 n1/mun B) 3—4 n1/MuH

6) 1-2 n/mun r) 67 s/MuH

17. KpeatundocdarHas peakius siBJsgeTCS OCHOBHbIM HCTOYHHU-
KOM HEPruM npu Oere Ha:

a) 100 m B) 1500 m

6) 800 m r) 5000 m

18. BoamoskHocTH anaktatHOro mytd pecunresa AT@ mokHO
OIIEHUTH IO BBIJIEJICHUIO C MOYOIi:

a) aMUHOKHUCIOT B) MOYEBOH KUCTOTHI

6) KpeaTHHITHA T') MOYEBUHBI

19. IloBbieHne CKOPOCTH JIAKTaTHOTO Iy TH pecuHTe3a ATM BbI-
3bIBaeT TOPMOH:

a) aipeHaTITH B) TMTapaTTOPMOH

6) asmbIOCTEPOH ') TECTOCTEPOH

20. Ucxoaubix 3amacoB AT@M B mMuonMrax AOCTATOYHO I
cOBepIIeHUS Pa0OThI B TEUEHHE:

a)4-5c¢ B) 1-2 mMuH

6) 20-30 ¢ r) 4—5 MuH

21. KeTtoHOBbBIE TeJa CIy:KaT MCTOYHHUKAMH JHEPTHH /IS IYTH
pecunre3a AT®D:

a) a/leHNJIATKMHA3HOTO B) 2a9p0OHOTO

6) aJaKTaTHOTO T') JJAKTaTHOTO

22. Tlopor anaspo6noro oomena (ITAHO) xapakrepusyer pas-
BuTHE MyTH pecunte3a ATD:

a) a/ICHUJTATKUHA3HOTO B) a9poOHOTO

6) aJakTaTHOTO T) JJAKTaTHOTO
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I'maBa 3
CIIOPTUBHAA PABOTOCIIOCOBHOCTD

3.1. OBIIIASI XAPAKTEPUCTHKA CIIOPTUBHOI
PABOTOCIIOCOBHOCTHA

C 6uOJOTHYECKUX TO3WIUI CIIOPTUBHYIO PabOTOCIIOCOOHOCTD
MOJKHO OIPENETUTh KaK CTPYKTYPHO-(YHKIIMOHAJIbHBINA ITOTEHITHA,
WJIN COCTOSTHUE OPTaHW3Ma CIIOPTCMEHA, MO3BOJISAIONIEe eMy BBITIOJ-
HATH (PU3NYECKre HATPY3KH OTpeieIEHHOW MOIIHOCTH U TTPOJIOJIKH-
TEJILHOCTH.

Crnoprustast  pabOTOCIIOCOOHOCTH — KAyeCTBO HWHTErpasibHOE,
MPOABJIEHIE KOTOPOTO 3aBUCUT OT MHOTHX (DaKTOPOB.

M3BecTHBIM CIIOPTUBHBIM OroxumukoM H.V. BoJKOBBIM Bbije-
JieHBI (haKTOPbI, JUMUTHPYIONIUE CIIOPTUBHYIO PabGOTOCIIOCOOHOCTb.
JTO TIpeXke BCero paxmopvl nomenyuii, Ui 6HYMPEHHUX 603-
MoscHOCmEl, 2 UMEHHO:

— COCTOSTHUE HHEPTEeTUYECKOT0 00eCIIeueH st MbIIIIEYHON PaboTh;

— (QYHKIMOHATHHOE COCTOSHUE OCHOBHBIX CHCTEM OpraHM3Ma
(MbIIIIEYHOM, Kap/INO-PecupaTopHON, HEPBHOMW, 9HIOKPUHHOM, BbIie-
JIUTENbHON, UMMYHHOM U ZIP.).

I1H (HaKTOPBI MPEUMYTIECTBEHHO OMPEAENIIOT (DU3NYECKyTO O/ -
TOTOBKY CIIOPTCMEHA, T.€. ero (Pr3nuYecKyio paboToCocoOHOCTD.

Ho ectb Takxe gpaxmopot npoussodumenvnocmu, KOTopbie BKIIO-
YafoT TEXHIYECKYIO M TAKTUYECKYTO0, a TaKXKe TICUX0JIOTUIECKYTO MO/~
TOTOBKY CIIOPTCMEHA.

DaxTopbl MOTEHIMH W TPOU3BOAUTEIBHOCTH B3AUMOCBSI3AHbI.
Bes xoporiero passutust pusndeckoil paboTococoOHOCTH GaKTOPbI
[POU3BOAUTENLHOCTH MOTYT ObITh Hea(h(PEeKTUBHBIMU, U HA00OPOT,
TOJIBKO TIPU HAJMYUH XOPOIIEeH TEXHUKU W MPABUJIBHO M30PaHHOMN
TaKTUKH, BBICOKOW MOTHBAIIMH B TIOJHOM Mepe peaau3upyioTcs BHY-
TPeHHUE BO3MOKHOCTH OPTAaHU3Ma, T.€. (DAaKTOPbI TOTEHITNH.

3.2. KOMIIOHEHTBI CHOPTUBHOM PABOTOCIIOCOB-
HOCTHN

Kak u3BecTHO, 9HEproobeciiedeHe MBIIIEYHOH paboThl OCYIIeCT-
BJISIETCSI B OCHOBHOM 3a cueT Tpex myTeil pecunre3a AT®: kpea-
tuHbOochaTHOTO (ANMAKTATHOTO), TIAUKOJUTHYECKOTO (JIAKTATHOTO)
1 a9pOOHOTO (TKAHEBOTO JbIXAHUS ).
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B saBucumocTr oT nipeobaagaHust B 9HEProodecreyeHun BbIIOJI-
HAeMOW paboThl TOro MM MHOTO NyTH pecuHTeda AT®D BbIIEAAIOT
TPU KOMIIOHEHTa PaboTOCIIOCOOHOCTH.

Anaxmamunas pabomocnoco6rnocmv (TIaBHBIN MCTOYHUK DHEP-
ruu — anakraTHbiil pecunTes AT®; kpeaTnHbochaTHas peakIys).

Jaxmamnas padomocnocoé6nocme (TJaBHbBIII UCTOYHUK dHEP-
run — jaktatubiil cunre3 AT®; rimkosus).

YacTo ajakTaTHYIO ¥ JIAKTaTHYI0 paboTOCIIOCOOHOCTh OObEaNHS-
10T TEPMUHOM — «aHadpoOHast paboTOCIIOCOOHOCTD>.

Aapobnas pabomocnocodrocms (TJaBHbII NCTOYHUK SHEPTUN —
aspobubiil pecunres ATD; TkKaHeBoe [bIXaHuE).

AnaspobHasi paboTOCHOCOGHOCTh 0OECIIeYNBAET BO3MOKHOCTD
BBITIOJIHEHUST KPATKOBPEMEHHBIX HATPY30K BBICOKOM M MaKCHMallb-
HOU MOIIIHOCTH.

Aspobrast paboTOCIOCOOHOCTD TIPOSBISIETCS HPU  BHITIOJHEHUN
JITUTETbHBIX (DU3NUYECKUX HATPY30K YMEPEHHO! MOTIIHOCTH.

3.3. KOMIIOHEHTEI CHOPTUBHON
PABOTOCIIOCOBHOCTU 1 30HbI
OTHOCUTEJBbHON MOITHOCTHU PABOTBI

[TockoJIbKY pacCMOTpPEHHbIE BbIllle KOMIIOHEHTBI PaboTOCIIOCO0-
HOCTH 00€CTIeYNBAIOTCS UCTOYHUKAME SHEPIUHU, 3HAYMTENHbHO OTJIH-
YAIONUMUCS KaK 0 TTPOJOJIKUTENbHOCTA (DYHKIIMOHUPOBAHUS, TaK
u 1o KosmdectBy ATD, BbipabaThiBaeMOMY B €[THUILY BPEMEHU, TO
MBITIIEYHbIE HATPY3KH, BBITIOJTHIEMbIE 32 CUET OTHEJbHBIX KOMITOHEH-
TOB pabOTOCIIOCOOHOCTH, TAKIKE OJKHBI CYIIECTBEHHO Pa3InyaThCsi
0 TIPOJIOJIKUTETBHOCTH U TI0 MOIITHOCTH.

B Hacrosiiee BpeMst UCIOJB3YIOTCS Pa3JnUHble KIacCU(pUKAIIH
MOIITHOCTH MBIIIIeYHO JesaTesibHocTH. OHAa U3 HUX — KJaccuduKa-
st o B.C. @apdetio, 6asupyronasicsi Ha TMOJOKEHUNA O TOM, YTO
MOIITHOCTH BBITTOJHIEMON (DU3NUECKOIl HATPY3KH OOYCIOBJIEHA CO-
OTHOIIIEHUEM MEXJIy TPeMsi OCHOBHbIMU myTsiMu pecunteza AT,
(YHKIIMOHUPYIOIUME B MBIIIIAX BO BpeMst paboTbl. COrracHoO 3Toi
KJ1acCU(DUKAIUY BBIJIENSIIOT Y€ThIPE 30HbI OTHOCUTETBHOW MOIITHOCTH
MBITIEYHOU PAOOTHI: MAKCUMANLHOU, CYOMAKCUMATLHOU, 00TUOU
U YMepeHHOoU MOIITHOCTH.

PaGora B 30He MAKCUMANBLHOU MOITHOCTH MOKET MTPOIOJIKATHCS
B Teuenne 15-20 c¢. OcnoBnoii ucrounnk AT® B 5TuX yCJI0BUSX —
kpearundocdar. Toabko B KOHIE paboThl KpeaTuHdocdaTHas peak-
IUST 3aMETAeTCs TAUKOIM30M. [IpruMepoM (pusnueckux ynpaxkHeHUi,
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BBITIOJIHSIEMBIX B 30HE MAaKCHMAJIbHOW MOIIHOCTH, SIBJIsieTCsT Oer Ha
KOPOTKHE JIUCTAHIIUU, TPBIXKKY B JIJTUHY U BBICOTY, HEKOTOPbIE THMHA-
CTUYECKUE YIIPaKHEHUS, TOIBEM IIITAHTH U JIP.

W3 npuBeneHHON XapaKTEPUCTUKU 30HBI MAKCUMATbHON MOIITHO-
CTH CJIE/LYET, YTO HATPY3KH JIAHHOI MOTITHOCTH 00€CIeYrBaIOTCS aJlaK-
TaTHON PaboTOCIOCOOHOCTBIO. AGCOTIOTHAST MOITHOCTD (HATIPUMED,
B BarTax WM Kr'M/C) U MPOAOKUTETBHOCTh TAaKUX HArpy30K
00yCJIOBJIEHBI PA3BUTHEM Y CIIOPTCMEHA aJaKTaTHOrO KOMIOHEHTa
paborocriocobHOCTH. B ¢BsI3M ¢ 3TUM B JinTepaType Harpys3Ku Mak-
CUMAJIBHOI MOIIHOCTY HEPEIKO 0003HAYAIOTCS KaK <«alaKTaTHbIe
HArpy3Ku».

PaGora B 30He cyOMaKcumanbHoll MOITHOCTH UMEET TIPOIOJIKHU-
TEJILHOCTD 10 5 MuH. Benymuit mexanusm pecunreza ATD — ramko-
JuTudeckuil. B Hauase paboThl, MOKA IIMKOJIN3 HE IOCTUT MaKCHMaJTh-
HOl ckopoctH, obpasoBanre AT® wuzger 3a cuer kpearumbochara,
a B KOHIle PabOThI TJIMKOJIM3 HAYNHAET 3aMEHSITHCSI TKAHEBBIM [[bIXa-
HreM. PaboTa B 30He CyOMaKCHMaIbHOW MOIITHOCTH XapaKTePU3yeTCst
CaMBIM BBICOKUM KUCJIOPOAHBIM f0aTOM — 110 20—22 71. [Ipumepom du-
3WYECKUX HATPY30K B ATOI 30HE MOIIHOCTH SIBJISIETCST OET HaA CPEHIe
JTVICTAHIIVY, TIIIABAaHUE HA KOPOTKUE TUCTAHITUY.

Takue Harpy3ku BBITIOJTHSAIOTCS 32 CYET WCIIOJb30BAHUS JIaK-
TAaTHOI'O KOMIIOHEHTa paboTocnocobuocTr. Vx abcomoTHas MOIHOCTD
U TPOJOJIKUTEIBHOCTh OIPEAENSIOTCS Pa3BUTUEM Yy CIIOPTCMEHA
JIaHHOTO KOMIIOHeHTa paborocrocobrocT. Harpysku cybmakcu-
MaJIbHOU MOII[HOCTU €ellle HA3bIBAIOT «JIAKTATHBIMUY», UJIN «TJIUKOJIU-
TUYECKUMU».

PaGora B 30HE 601bWOU MOITHOCTH WMEET MPEAeJbHYIO TIPO-
noskutebHocTh 30 MuH. [I1st paGoThl B 9TOI 30HE XapakTepeH
MPUMEPHO OJIMHAKOBBIM BKJIAJ TJIMKOJIW3a W TKAHEBOTO JIBIXaHUSI.
Kpeatundocdarusiit myth pecunresa AT® GyHKIIMOHUPYET TOJIBKO
B caMOM Hadajie paboThl, TI0ITOMY €ro JI0Jisi B 0011eM aHeproodectie-
YeHUW JaHHOI paboThl Masa. [IpuMepoM yrpaskHEHUN B 3TOH 30HE
MotHocTH siBasiercst Oer Ha 5000 M, Ger Ha KOHbKax Ha cTailepckue
JIUCTAHIIVH, JIBIKHbIE TOHKU 110 IIEPECEYEeHHON MECTHOCTH, IJIABaHUE
Ha CPEJHUE ¥ VINHHBIE TUCTAHIIVY U Ip. B 1aHHOM ciryyae offHOBpe-
MEHHO PeaM3yIoTCsl JIBa KOMIIOHEHTa PaboTOCTOCOGHOCTH: JIAKTaT-
HBII 1 a9POOHBIIL.

PaboTa B 30He yMepenHnou MOIIHOCTH MPOAOJIKaeTCst cBbiiie 30
MUH. JHeproobecreueHrne MBIIIEYHOH AeATeTbHOCTH TPOUCXOIUT
[PEUMYIIECTBEHHO aapOOHbBIM mmyTeM. [IprMepoM paboThl TaKON MOIII-
HOCTH SIBJIsIETCsT MapahOHCKHUI Oer, JIETKOATIETHYECKHIT KPOCC, CIIOP-
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TUBHast X0/1b0a, MIOCCEeiHbIe BEJIOTOHKH, JIBIKHbIE TOHKK Ha JIJTMHHBIE
JTVCTAHIINH, TYPIIOXOJIBI U JIP.

PaboTa ymMepeHHOI MONIHOCTH OGecredynBaeTcss aspOOHBIM KOM-
noneHToM paborocunocobnoctu. OT cocTosHusa a3podHOR PaboTOCIIO-
COOHOCTH 3aBUCST abCOJIIOTHBIE TIOKA3aTeJNN BBIIOJHEHHON PaGOTBI.
[ToaTOMY Takue HarpysKH 4acTO HA3bIBAIOTCS «adPOOHBIMU».

B anmkindeckux U CUTYal[MOHHBIX BUAX cIopTa (eAMHOO0PCTBa,
TMMHACTUYECKUE YIPAKHEHUS, CIIOPTUBHBIE UTPBI) MOIIHOCTbH BbI-
HOJIHSAeMOU paboThl MHOTOKpaTHO uaMensiercs. Tak, y dyrbosmcra
6er ¢ yMepeHHOI CKOPOCThIO (30HA GOJIBIION MOITHOCTH ) YEPELYETCsI
¢ 6eroM Ha KOPOTKHE JMCTAHIIMK CO CIIPUHTEPCKOIT CKOPOCTBIO (30HA
MaKCHMAJIbHOW WM CyOMaKCUMAJIbHON MOIIHOCTH); MOKHO HalTH
U TaKue OTPE3KH WMIPbI, KOT/IA MOIIHOCTh PabOThl 3HAYMTEIBHO CHU-
skaeTcst (30Ha yMepeHHO# Mou[HocTH). ITogo6HbIe TPUMEPBI MOMKHO
MPUBECTHU B OTHOIIIEHUU MHOTHUX JIPYTUX BUJIOB CIIOPTA.

OpHAKO B psijie CIIOPTUBHBIX AMCIUILINH BCe JKe TpeobagaroT (u-
3UYeCKUe HArpy3Ku, OTHOCSIIIUECS K KaKOW-TO ONpeeeHHON 30He
MorHocTH. Tak, ¢pusndeckas paboTa JbIKHUKOB 00BIYHO BBITOJIHSI-
ercst ¢ OOJIBIIOI MM YMEPEHHON MOIIHOCTBIO, @ B TSIZKEJION aTJIeTHKe
HCIIOJIb3YIOTCSI MAKCUMaJIbHbIE 1 CyOMaKCHMaJIbHbIE HATPY3KH.

[TosTOMY HIPU MOATOTOBKE CIIOPTCMEHOB HEOOXOAMMO IIPUMEHSIThH
TPEHUPOBOUYHBIE HATPY3KU, Pa3BUBAIOIINE KOMIIOHEHTBI PabOTOCIIO-
COOHOCTH, SIBJISTIOIIIMECS] BEAYIUMU B BBITIOJHEHUN (DU3NIECKUX Ha-
IPY30K, XapaKTEePHBIX JIJIs1 JaHHOTO BUA CIIOPTA.

3.4. CIIEIU®UYHOCTD CITOPTUBHOM
PABOTOCIIOCOBHOCTH

CrnopruBHasi paboTOCIIOCOOHOCTh XapaKTePU3YETCsl CIelU(pUIHO-
CTBIO, OT/IEJIbHBIE €€ KOMIIOHEHTBI B HAUOOJIbIIE Mepe TIPOSIBJISTIOTCS
I[P BBIMTOJIHEHUN HATPY30K, XapaKTEPHBIX /IJIsl BU/IA CIIOPTA, KOTOPBIM
3aHUMAETCS KOHKPETHbII CIIOPTCMEH.

CrenduyHOCTh paboTOCIIOCOOHOCTH B 3HAYUTEJIBHOI Mepe 00y-
CJIOBJIEHA T€M, 4TO Psi/i (haKTOPOB, IUMUTHPYIOIINX KayecTBa JBUTA-
TEJIbHOM 1eATeIbHOCTH (TEXHUKA BbIITOJTHEHUST YIIPa)KHEHUH, TAKTHKA
BeJIEHUsI CIOPTUBHON GOPBOBI, ICUXOJIOTHYECKAs! TOJITOTOBKA), SIBJISI-
I0TCST, B CBOIO OYepelb, Cyry0o crennduyecKuMu it KaKIoH criop-
TUBHOU CIIeIIMaIN3aI[1H.

Bosiee BbIcOKast crennuuHOCTh XapaKTepHa JJIsi aHadPOOHBIX
KOMITOHEHTOB PabOTOCIIOCOOHOCTH, CBSI3aHHBIX MPEUMYIIIECTBEHHO
C BHYTPUMBIIIEYHBIME (haKTOPaMU HOTEHIHi (KOJn4ecTBO MUOMUG-
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PWJLIT, KOHIIEHTPAI[UsI MBIIIIEYHOTro KpeatuHochara U riInKoreHa, ak-
TUBHOCTbH BHYTPUKJIETOUHBIX (hepMeHTOB). Pa3BuTne aTux (hakTopoB
B OT/IEJIbHBIX MBIIIIAX Y CIIOPTCMEHOB Pa3HbIX CIIENUAJN3AIUN He-
O/IMHAKOBO, TaK KaK I[PU BBITIOJHEHUN YIIPAKHEHUI, CBONCTBEHHBIX
KOHKPETHOMY BUIY CIIOPTa, NPEUMYIIECTBEHHO (DYHKIIMOHUPYIOT
TOJIBKO OIIPe/leJIEHHbIe TPYIIbI MbIIil. [loaToMy 3a cueT TPEHUPOBOK
MMEHHO Y 9TUX MBIIIEYHBIX IPYII HOBBIMIAETCsT PaGOTOCIOCOGHOCTD.
Crennduurocts paboTOCIOCOGHOCTH €ellle CBA3aHa ¢ TeM, YTO MPH
BBINIOJIHEHUHY YIIPAKHEHUH, MCIIOJIb3YEMbIX B JaHHOM BHJE CIIOPTA,
COBEPIIIEHCTBYETCI TEXHUKA IBWKEHUN, MOBBIIIAeTCS UX ah(eKkTuB-
HOCTb.

Aspobrast paboToCcHocOOHOCTh MeHee creluduyHa. ITa 0Co-
GEHHOCTb a9POOHOTO KOMIIOHEHTA OOYCTIOBJIEHA TEM, YTO HAPSIIY
C BHYTPUMBIIIIEYHBIMU (haKTOpaMu (KOJTMUYECTBO MUTOXOHJIPUIA, BHY-
TPUMBIIIEYHbIE 3a11aChl HCTOYHUKOB 9HEPIUH, AKTUBHOCTD BHYTPUMbI-
IeYHBIX (PePMEHTOB HHEPTETHYECKOTO 0OMEHa) BasKHelIIIee 3HaUCHIe
JIJISI IIPOSIBJIEHUS IIOBBILIEHHO a9pOOHOI paboTOCIOCOOHOCTH UMEIOT
BHEMBIIIeYHbIe (PaKTOPBI, TPeOyIOIMe XOPouero MyHKIMOHIPOBa-
HUS CEPIIETHO-COCYUCTON W IbIXaTeIbHON CUCTEM, TTe€YeHH, BRICOKON
KHUCJIOPOZHON eMKOCTU KPOBH, & TAKKE 3aTaChl JIETKO AOCTYITHBIX JIJIS
UCIIOJIb30BaHUs dHepreTndeckux cybcrparos. IToatomy criopreMme,
UMEIOIIUI BBICOKUI yPOBEHb aapOOHOI pabOTOCIIOCOOHOCTH, MOKET
MPOSIBUTDH €€ He TOJIbKO B TOM BU/IE NESITENbHOCTH, T/le OH IPOIIIeJ
CHENUATN3POBAHHYIO TPEHUPOBKY, HO U B IDYTUX BHU/IaX MBIIIEYHON
paborer. Hanpumep, kBamuduupoBaHHbII JIBDKHUK MOKET ITIOKA3aTh
XOPOIIIKe pe3yJIbTaThl B Gere Ha JTMHHBIE AUCTAHIIUU U T.1I.

3.5. BO3BPACTHBIE OCOBEHHOCTH
PABOTOCIIOCOBHOCTH

Xopo1iio u3BeCTHO, 4TO (husndeckast paboToCIIOCOGHOCTD 3aBUCUT
ot Bo3pacra. [To Mepe pocra U yBeJMUYEHUsT MACChl Tesia paboTOCIIO-
cobHocTh Bozpactaer. OIHAKO PasBUTHE OTAEIbHBIX KOMIIOHEHTOB
PaboTOCIIOCOOHOCTH TIPOMCXOAUT HEOMHAKOBO.

Anaspobubie criocobbr obpazosanust ATD y gereil pasBUTHI HeL0-
CTaTOYHO, cojiepkanue KpeatnHdocdara B UX MBIIIIAX 3HAYUTETLHO
HIKE, YeM Y B3POCJIOTO, YTO CYIIECTBEHHO OrPAaHMYMBAET aHAIPOO-
HYIO anaxmamuyio paéomocnocoonocmv pebGerika. C BO3PaCTOM,
C YBEJIMYEHUEM MBIIIEYHONU MACChl BO3MOKHOCTH 9TOTO IIyTH PECUH-
te3a AT® ysesmmuuBaorcst. OcOGEHHO YCUIIEHHO PAa3BUBAIOTCS BO3-
MOXHOCTH KpeaTuHbochaTaoro mytu pecuntesa AT@ B Bo3pacte
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15-17 ner u pocruraior Hambosbiiero passutus K 19-20 rogam.
Coxpansercss BbICOKas ajlakTaTHas PpabOTOCHOCOOHOCTh OOBIYHO
110 30-/1eTHEro BO3pacTa, MocJjie Yero HabIoAaeTcst ee CHIKEHIe.

AHnaspobHasi iaxmamnas paéomocnocoé6nocms y nereii u moj-
POCTKOB TOKe HaXOAUTCS Ha OoJiee HU3KOM YPOBHE, YeM Y B3POCJIOTO
JeJIoBeKa, YTO 00YCIOBIEHO MEHBIIMMU 3allacaMi TJIMKOTeHa B MbIIII-
[[aX ¥ BBICOKOI YyBCTBHUTEJIBHOCTh OPraHU3Ma JAeTell M TOAPOCTKOB
KIIOBBINIEHUIO KUCJIOTHOCTH BCJIEACTBIE HAKOILJIEHUST JTAKTaTa.

Besnmunba KHCIOPOAHOIO J0Jra W KOHIEHTPAIMK MOJOYHOI
KUCJIOTHI B KPOBU Y JIeTeil U MOAPOCTKOB MMOCJIE€ BBITIOJHEHMSI MaKCH-
MaJIbHBIX HArpy30K Ha YyPOBHE MHAMBHUAYAJbHOTO PEKOPJAA HAMHOIO
MeHblIle, 4eM Yy Jiojeil B 3pesiom Bospacre. Tak, y 9-erHero peberka
MOILIHOCTDb pabOoThI, IPU KOTOPOH Habjogaercss HauboJIbliee Pa3Bu-
THe TIMKoJM3a Ha 60% MeHble, 4eM y ueJoBeKa B 3PEJIOM BO3pacTe,
a MaKCUMaJIbHOE HaKOILJIEHHe TIPK 9TOM MOJIOYHOI KUCIOTHI B KPOBU
B 2 pa3a MeHbIIIe.

Hauunast ¢ 15—16 Jiet, BOBMOKHOCTH JIAKTaTHOTO MyTH PECUHTE-
3a AT®D BospacraoT MPOHOPIUOHATIBHO YBEJIUUEHUIO MACChl TeJa,
1 HaubOJIbIIAs IAKTATHAS PA00TOCIOCOOHOCTD OTMEYAETCS B BO3PAC-
Te 20—22 Jjet, a 3aTeM OBICTPO CHUKAETCSL.

Aapobnas pabomocnocoonocms y 1eTeil HeBbICOKasI, XOTsI TKaHe-
BOE JIbIXaHHUE B MMOKOE MPOTEKAET Y HUX ¢ GoJiee BBICOKOH CKOPOCTBIO,
4eM y B3POCJIBIX. ITO 00YCIOBIEHO TEM, YTO 3HAUUTEIbHBIE IHEPTO3a-
TpaThl y pebGeHKa MOKPhIBAIOTCS BHICOKOW HHTEHCUBHOCTBIO adpOOHO-
ro okucyeHust. [10aToMy B pacTyiieM opraHusMe Ipoiece aspoOHOro
OKHCJIEHUs TIPOTEKaeT GoJiee MHTEHCUBHO, YeM Y YeJIOBEKa B 3PEIOM
Bospacre. IIpruem, yueM MeHbIlle BO3PACT, TEM BbIIlIe CKOPOCTh TKa-
HEBOTO JIBIXaHUsI B COCTOSTHUU TIOKOsI (9HEPrOTPAThl y JIeTeil HAXOAAT
B pacyeTe Ha KI' MACChI TeJIa).

Vcxons w3 MPUBENEHHBIX 0COOEHHOCTEH OMODHEPreTUKU PacTy-
I[ET0 OPraHu3Ma, MOKHO MOHSITh, TIOYEMY JIETH ¥ MOJAPOCTKU CPaBHU-
TEJIbHO JIETKO BBIMOJIHAIOT KPAaTKOBPEMEHHbIE HHTEHCUBHbIE YIIPasK-
HEHUsI, a UHTEHCHBHbIE (PU3NYECKUE HAPY3KHU MTPOAOJIKUTENBHOCTHIO
HECKOJIBKO MUHYT — € GOJIBIITNM TPYIOM.

BesiezictBriie  HECOBEPIIEHCTBA HEPBHO-TOPMOHAJIBHOM  PeryJis-
UK Y JeTell U TOAPOCTKOB HAOIIOAAETCsI HEBBICOKAsT BBIHOCIUBOCT,
0COOEHHO TIPU BBITIOJIHEHUK CKOPOCTHBIX HArpy30K JIAKTaTHON Ha-
[paBJIeHHOCTH. VIrpoBoii XapakTep 3aHATHIA, BKIIOYEHUE B 3aHATHI
9JIEMEHTOB COPEBHOBAHUS II03BOJISIIOT TOBBICUTh BBIHOCIUBOCTD,
ocobeHHO aspobHyto. OMHAKO pe3epBbl adpOOHOTO dHEProodbpa3oBa-
HUS Y JIeTeil U MOAPOCTKOB He BEJIMKH. DTO CBS3AHO C TEM, YTO CUCTe-
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MBI OpraHi3Ma, OTBeYaloIlne 3a dHeproodecederne (IAbIxaTeabHast,
CeplIeYyHO-COCY/IMCTasl, IHAOKPUHHAS U /IP.) (DyHKIIMOHUPYET HOYTH
Ha YPOBHE CBOMX (usnonornieckux Bodmoxkuocreii. C 9—10-1etnero
BO3pacTa HabJIOAETCS MHTEHCHBHOE PA3BUTHE adPOOHOTO TIyTU pe-
cunte3a AT@, ero BO3MOKHOCTH YBEJIMYUBAIOTCS TPOTIOPIIOHAIBHO
HapacTaHuio Beca Tesia. HanbGoubiiee pa3BuTiie aapo6GHO paboToCTIO-
coGHOCTH OTMedaeTcst TOJIbKO K 20—25 rogaM — K 1epuoay (husuo-
JIOTUYECKOI 3PeJIOCTU OpraHu3Ma. 3a cYeT PeryJsipPHBIX TPEHHUPOBOK
BBICOKHUII YPOBEHb a3poOHOiT pabOTOCTOCOGHOCTH MOKHO COXPAHUTD
1o 40—45 ner.

TecTts! 15 CaMOKOHTPOJIA

1. MakcumasbHoe noTpedienne kucaopoaa (MIIK) xapakrepu-
3yeT MaKCHMAaJIbHYIO CKOPOCTh:

a) aIeHNJIATKITHA3HOHN peakiinu

6) TKAHEBOTO JIbIXaHWSI

B) KpeaTuH(OochaTHON PeaKImu

T) TIINKOJIN32

2. IIpeaenbHasi MPOAOIKUTEIBHOCTh PAOOTHI B 30HE CYyOMaKCH-
MaJIbHOM MOIITHOCTH:

a)8-10c 6) 30—-40 ¢ B) 4—5 MUH r) 20-30 MmunH

3. OCHOBHOI1 HICTOYHHK dHEPruu Npu MapaOHCKOM Oere:
a) aJleHUJIaTKUHA3HAs PeaKIHs

6) rIMKOJIu3

B) KpeaTuH(pochaTHAT PEaKINs

') TKaHEBOE JIbIXaHUe

4. I'MiKoreH ABIAETCS OCHOBHBIM HCTOYHHUKOM YHEPTHH MPH BbI-
MOJITHEHUH Harpy30K:

a) MaKCUMaJIbHON MOIITHOCTH B) GOJIBIION MOIIHOCTH

6) cyOMaKCHMMaTbHON MOTITHOCTH I') YMEPEHHOI MOIITHOCTH

5. OCHOBHOI1 HCTOYHMK Hepruu npu 6ere Ha 100 m:
a) aJleHMJIATKUHA3HAST PeaKIIHI

6) TIIMKOJI3

B) KpeaTuH(ochaTHAST PeaKIIHs

') TKAaHEBOE JIbIXaHUe
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6. IpenenpHasi MPOAOIKUTENBHOCTD BHIMOIHEHHST AJAKTATHBIX
HarpysoK:
a) 15-25¢ 6) 4—5 MuH B) 20—-30 muH r)2-34

7. OCHOBHO# MCTOYHHK YHEPTHH NPU Oere Ha CpPeJHHE TUCTAH-
11178

a) aJ/leHUJIaTKUHAa3Hasl peakiust  B) KpeaTuH(MochaTHAS peakIus

6) rIMKOIu3 ') TKaHEBOE JIbIXaHWe

8. IIMKOreH $BJISETCS OCHOBHBIM MCTOYHMKOM 3SHEPIHH IPH
Oere Ha:
a) 60 m 6) 100 m B) 1000 M r) 10 000 m

9. IlpenesbHas TNPOOJKUTEIHBHOCTh BBIMOJHEHHSI HArpy30K
MaKCHMAaJbHOI MOIHOCTH:
a) 15-25¢ 6) 4—5 Mun B) 20-30 MmuH r)2-34

10. KpeatundocdarHas peakius siBJasgeTCs OCHOBHbIM HCTOYHHU-
KOM HEPruM npu Oere Ha:
a) 100 m 6) 800 M B) 1500 M r) 5000 m

11. MakcumaibHoe norpedaenne kuciaopoaa (MIIK) xapakre-
pHU3yeT MaKCHMAJIbHYI0 CKOpOCTh pecunTe3a ATM:

a) adpoOHOTO

6) TIIUKOIUTUIECKOTO

B) KpeaTuH(ochaTHOro

12. /Tosblie BCcero MakCUMajibHasi CKOPOCTh COXPAHSIETCS y My TH
pecunre3a AT®:
a) aJaKTaTHOTO 6) a9poOHOTO B) JJAKTaTHOTO

13. Kpeatundocoar saBaseTcs rjIaBHbIM HCTOYHHKOM JHEPTHUU
npu paGore B 30HE MOIHOCTH:
a) 6OJIBIION 6) MaKCUMATbHOI B) YMEPEHHOH

14. JIakTaTHbIif KOMIIOHEHT PaGOTOCIOCOOHOCTH PEATU3UPYETCS
npu pabore B 30He:

a) YMEPEeHHOI MOIIHOCTU

6) MaKCHMaJIbHOW MOILITHOCTH

B) cyOMaKCHMaJIbHOW MOIITHOCTH
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15. OcHOBHOIf HCTOYHMK Hepruu npu Gere npu Ha 10 000 m:
a) TJIUKOJIN3

0) TKaHeBOE J[bIXaHKe

B) kpeatuHdocdaTHas peaKIus

16. PasBuTHE aJlaKTaTHOrO KOMIIOHEHTa PabdOTOCIOCOOHOCTH
Heo0X0oauMo 714 Oera Ha:

a) 100 m B) 1000 M

6) 800 m r) 10 000 m

17. AspoOHasi paGoTOCIOCOGHOCTh NPEUMYIECTBEHHO 3aBHCUT
OT CO/IePKaHUs B MbIIIIAX:

a) JIM30COM B) MUTOXOHAPUIA

6) MuoGuOPUILI r) pubocom

18. KeroHoBbI€ Tela CAyKAT HCTOYHHKAMHU 9HEPTHHU pH paborte
B 30HE:

a) MaKCUMaJIbHOH MOTITHOCTH B) OOJIBIION MOIITHOCTH

6) cyOMaKCHMaTbHON MOTITHOCTH ') YMEPEHHOI MOTITHOCTU

19. PasBuTHEe aJlaKTaTHOIO KOMIIOHEHTa Pabd0TOCIOCOOHOCTH
HEO0XO0IUMO VIS CHOPTCMEHOB, BHIOJIHSAIONIUX HATPY3KH:

a) MaKCUMaJIbHOW MOIIIHOCTH B) GOJIBILION MOIIHOCTH

6) cyOMaKCHMaTbHON MOTITHOCTH T) YMEPEHHOU MITHOCTH

20. Hanbosee MHTEHCHBHOE MOBPEKACHUE MbINIECYHbBIX 0enKoB

NPOUCXOIMT IPHU BHIIOTHEHHH HATPY3O0K:
a) adpOOHBIX 6) CHIIOBBIX B) CKOPOCTHBIX
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I'maBa 4

BUNOXNMHNYECKOE OBOCHOBAHUE
CIIOPTUBHO-ITEJATOTUYECKUX METO10B
PA3BUTHA KOMIIOHEHTOB
PABOTOCIIOCOBHOCTH

4.1. ATAKTATHAA PABOTOCIIOCOBHOCTD

B mnpenpimymieit TiaBe OTMEUYEHO, UTO COCTOSIHHE aJaKTaTHOU
PaboTOCIIOCOOHOCTH XapaKTEPU3yeTCsl MPEK/IE BCErO TAaKUMU JBHra-
TeJIbHBIMM KayeCTBaMHU, KakK OBICTPOTA U CHJIA.

Buvicmpomy (ckopocTHBIE BOSMOKHOCTH ) MOKHO OTIPEIENIUTD KaK
KOMILJIEKC (DYHKITMOHAJIBHBIX CBOWCTB OPraHU3Ma, HEITOCPEJICTBEHHO
U TIPEUMYIIECTBEHHO OIPENesSIONINX BPEeMs JIBUTATEILHOTO Jeli-
crBust. IIpu oreHke MposiBIeHUsT OBICTPOTHI YYUTHIBAIOTCS CKPBITOE
BpeMSI [IBUTATENBHON PEaKIMU, CKOPOCTh OJMHOYHOTO MBIIIEYHOTO
COKpAIEH NS, YACTOTAa MBITIEYHBIX COKPAIICHWH.

ITox cunoti Mpiml 0OBIMHO IIOHUMAETCS CIIOCOOHOCTD IIPEOL0JIe-
BaTh BHEIHEe CONPOTHBJIEHKE, JUOO TPOTUBOAEHCTBOBATh €My IO-
CPEJCTBOM MBIIIIEUHBIX HAITPSIKEHU.

OCHOBHBIMYM BHYTPUMBIIIIEYHBIMU (DaKTOPAMU, BJIUSIONUMH Ha
CKOPOCTHBIE ¥ CUJIOBbIE BO3MOKHOCTH, SIBJISIIOTCSI MCXO/IHBIE 3aI1achl
kpeatmHDOCPaTa — OCHOBHOTO HCTOYHUKA SHEPTUH U KOJUIECTBO MU-
o(uOPUILT B MBIIIIEYHBIX KIeTKaX. I[09TOMy TPEeHUPOBKH, HAaIIPaBJIeH-
Hble Ha Pa3BUTHE aJaKTaTHOI paboTOCIOCOOHOCTH, HOJIKHBI Ha O1O-
XUMUYECKOM YPOBHE BbI3bIBATh POCT KOHIIEHTpanuu KpearuHbocdara
U YBEJINYEHUS] KOJTMUECTBA COKPATUTEIHHBIX 9JIEMEHTOB.

YBennunth 3amacel KpeatruHgocdaTa BO3MOKHO 32 CUET UCIIOJIh-
30BaHMs (DU3MUECKUX YIIPAKHEHHIT, TPUBOJSIINX K OBICTPOMY HCUEP-
MaHMIO B MBIIIIAaX KpeaTnHpocdaTa.

JList 3TOI 1€/ UCIOJIB3YIOTCS KpaTKoBpeMeHHbIe (He 6ostee 10 ¢)
VIPAKHEHUsI, BBIIOJHSIEMbIE C IPEIETbHON MONIHOCTBIO (HAIIPUMED,
6er Ha 50—60 M, mpbIKKH, 3a11biB Ha 10—15 M, yripakHeHUsT Ha TPeHa-
JKepax, TMObEM INTAHTH U T.I1.).

Xoporuii apdeKT maeT npuMeHeHe HHTEPBAILHOIO METOIA Tpe-
HUPOBKHU, COCTOSINEH M3 Cepruil TakuxX yrpaxkHeHwil. CIOpTCMeHy
Mpe/IIaTaeTCsl Cepust U3 4—5 yrnpakHeHUH MaKCUMaTbHON MOITHOCTH
MPOMOKUTETBHOCTHIO 8—10 ¢. OTABIX MEXKIY YIPAUKHEHUSIMHU B KaXK-
noit cepun pase 20—-30 c. [IponomKUTETbHOCTD OTABIXA MEXKIY Ce-
PHUSIMU COCTABJISIET 5—6 MUH.
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[Ipu BBIIOTHEHWN KAKIOTO YIPAXKHEHUSI B MBIMIIAX TPOUCXO-
IUT CHIZKEHUe 3armacoB KpeatnHpocdarta. Bo BpeMs oTapixa Mexay
yrnpaxkHeHusMU (20—30 ¢) B MBITIIIAX BKIIOYAETCS TAUKOJIUTHIECKUN
nyTh pecurTe3da AT®. Ho MoCKOIbKY B 3TOT IIPOMEKYTOK BpEMEHHU
MBIIIIBI He (DYHKITMOHUPYIOT, TO 0Opasyiomirecs: MoJiekyibl ATD wc-
MOJIB3YIOTCS JIJISI YACTUYHOTO BOCCTAHOBJIEHUSI 3a11acOB KpeaTuHdoc-
hata. [loctaTouyHO TTPOAOKUTENBHOE BPEMST OTABIXA MEKIY CEPUIMU
MO3BOJISIET TIOUYTH ITOJTHOCTBHIO BOCIIOJIHUTD COJlEPsKaHue KpeaTuHdoc-
data. OmHAKO cymepKOMITeHCANNsT He Pa3BUBAETCS, TaK KaK OTIBIX
CMEHsIeTCSI HOBOU cepuel yrpaskHeHUH.

B pesysibTarte 3TOTO B MBINIIAX TTOCTENEHHO ITPOUCXOIUT UCUEPIIa-
Hiie 3anmacoB kpeatuHdocdara. Kak TopK0 GyIeT 10CTUTHYTA KPUTH-
yecKas BeJIMYMHA CHUMKEHUS KOHIIeHTpaluu Kpeatundocdara B pabo-
TAONIUX MBIIIIAX, CPa3y K€ YMEHBITUTCS MOITHOCTD BBITIOTHSIEMBIX
Harpy30K. OOBIYHO TaKOe COCTOSIHUE JoCTUTaeTcs mocye 8—10 cepwmii
YIPaKHEHUH.

Bo Bpems orzibixa mocsie TPEHUPOBKY HaOJIIOAeTCsl BhIPasKeHHasT
cyrnepkomneHncanusi kpearnndocdara. M moaromy MHOTOKpaTHOE
MpUMeHeHNe TaKUX TPEHUPOBOK OJIKHO MPUBECTH K TIOBBIIEHUIO
B MBIIIITIAX 3a1acoB KpeaTuHdocdaTa 1 MOMO0KUTETBHO CKAa3aThCs HA
Pa3BUTUU CKOPOCTHO-CUJIOBBIX KAU€CTB CIIOPTCMEHA.

Dusnyeckre Harpy3KH, IIPUMEHsIEMbIE IS PA3BUTHST MBIIIIEYHOM
runiepTpodur MEOGUOPUIIIIPHOTO THIIA, HA GUOXMMUYECKOM YPOBHE
JOJKHBI IPUBOUTH K TOBPEKACHIIO MUOMDUOPUILIT 1 TTOCTEAYIOTIEH
ux cynepkomnencanun. C 3TOH IETbI0 UCHOJb3YIOTCS Pa3TUIHBIE
VIPAKHEHUS C OTSTOILIEHUEM.

[lna pa3BUTHA CHJIBI 9acTO WCIOJB3YETCS METON[ TTOBTOPHBIX
yrnpaxkuenuit ¢ Hanpsukennem 80—90% ot MakcuMasbHOU cusbl. Han-
6osiee addekTuBHOE OTATONIEHNE — 85% OT MaKCHMMaJIbHOM CHIIBL
B sTOM cilydae 4mciI0 MOBTOPEHUI 10 OTKaza oObiuHO 7—8 (ecim
CIIOPTCMEH MOJKET BBITIOJIHUTH JI0 OTKa3a OOJIblllee MM MEHbIIee KO-
JITYECTBO TOBTOPEHUI, TO CJIEAYET COOTBETCTBEHHO YBEIWUYUTDH WJIN
YMEHBIIUTh Harpysky). Kaskmoe ympakHeHue (Ha oIpelesieHHBbIE
MOBIIIIIBI) BBITTOJHIETCS CEPUSME, KOJTUYECTBO KOTOPBIX KOJIeOIeTcst
ot 5 1o 10, a MHTEPBAJT OTABIXA MEXKIY HUMU HECKOJIBKO MUHYT. CKO-
POCTb BBITIOJTHEHUS YIIPAKHEHUI OTIPEIEISIETCs 1ETbI0 TPEHUPOBKH.
[l IpenMyTIieCTBEHHOTO YBETMIEHUST MBITIIETHON Macchl (B TIEPBYIO
ouepelb, CUJIbl!) YIIPaXKHEHUS BBIITOJHSIIOTCS B MEJIJIEHHOM WJTH yMe-
peHHOM Temrie. [[Jist OTHOBPEMEHHOTO PA3BUTHSI CUJIBI ¥ OBICTPOTHI
VIPaKHEHUS TPOBOJAT B B3PBHIBUATO-TIJIABHOM pEKMMe: HayaTbHAs
(haza IBUKEHUST BBITIOJTHSIETCS ¢ GOJIBIION CKOPOCTHIO, A 3aBEPIIAETCS
OHO KaK MOJKHO TIJIaBHEe.
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BpeMms BoccTaHOBJIEHMS TIOCJE CKOPOCTHO-CUJIOBOM TPEHUPOBKH
cocrasiiget 2—3 qasA. OHAKO, MEHSS MBITIIETHBIE TPYTITTHI, HA KOTOPBIE
HATIPABJIEHbI HATPY3KU, TPEHUPOBOUYHbBIE 3AHITHS MOKHO MTPOBOIUTD
Yyepe3 MEHbINE UHTEPBAJIBI OT/bIXA.

[Tpu BBITIOJTHEHUH CUJIOBBIX HAPY30K YCKOPSIETCS pacia/ OeJKOB,
[JIaBHBIM 00pa3oM MbIledHbIX. OcoOEHHO OBICTPO PACIIETLISIOTCS
GeJIKM TIPU BBITIOJHEHUH YIPasKHEHUIT ¢ MAaKCUMaJIbHO cuoit. [[uis
BOCIIOJTHEHUSI Pa3pyIIEHHbBIX TIPH paboTe OETKOB HEOOXOIUMO MOCTY-
TIJIeHNEe BO BPEMSI BOCCTAHOBJIEHUST TOBBINIEHHOTO KOJIMYECTBA aMUHO-
KUCJIOT. ITO JIeiaeT HeoOXOAUMBIM MCIOJIb30BaHUE PAIIMOHA C TTIOBbI-
[IEHHBIM coziepkanneM 6enkoB, coctasistiommM 150—-200 r B cyTKu.

4.2. JAKTATHAA PABOTOCIIOCOBHOCTD

CHOpTUBHO-TIEATOTHIECKIMHI KPUTEPUSIMHU JIAKTATHOTO KOMIIO-
HeHTa PaboTOCIOCOOHOCTH SIBJISIIOTCST BETMYUHBI CKOPOCTHBIX M CHJIO-
BBIX HArPY30K, BBITIOJHSIEMbBIX ¢ CYOMaKCHMMAJIbHOW MOIHOCTBIO (MX
HPOJIOJKUTENBHOCTh He OoJiee 5 MUH). BO3MOKHOCTD BBITIOJTHEHMSI
TaKUX HArpy30K 00yCJIOBJIeHa BHYTPUMBIIIECYHBIME 3allacaMy TJINKO-
reHa ¥ Pe3UCTEHTHOCTHIO OPraHu3Ma K MOJIOYHOU KUCJI0Te, 00pasyio-
mielics 13 TJANKOreHa.

[TosTomy At pasBUTHS JTaKTaTHOTO KOMITOHEHTA TPUMEHSIOTCS
TPEHUPOBKH, OTBEYAIOIIHE CJAELYIONUM TPEOOBAHUSIM.

Bo-niepBbIxX, TpeHUPOBKA JOJKHA TPUBOANTH K PE3KOMY CHIKE-
HUIO COZIEP:KaHMS TIAUKOTEeHA B MBIIIIAX C MOCJEAYIONei ero cytep-
KOMIIEHCAI[UE.

Bo-BTOpPBIX, BO BpeMs TPEHUPOBKHU B MBITIIIAX U B KPOBU JIOJKHA
HAKAIJIUBAThCS MOJIOUHAS KUCJOTA JIJIS1 TTOCJEAYIONIEr0 Pa3BUTHS K
Hell Pe3UCTEHTHOCTH OPTaHm3Ma.

Jl7ist 97O 11e1M MOTYT OBITH MCIOJIH30BAHBI METO/IBI TOBTOPHO# 1
UHTEPBAJIbHOI paboThl. [IpuMeHsieMble YIPasKHEHUsT TOJKHBI BbI3bI-
BaTb IOBbIIIEHNE CKOPOCTHU TJIMKOJTUTUYECKOTO 1yTH pecunre3a AT
U TIPUBOJIMTD K YCUJIEHHOMY 00Pa30BaHUIO U HAKOIJIEHHIO JIAKTaTa B
PaboTAIOIINX MBIIIIAX ¥ €r0 BBIXOAY B KPOBsSTHOE Pycsio. Takum yciio-
BUSIM COOTBETCTBYET BBITTOTHEHUE TTPEIETHbHBIX HATPY30K MTPOJIOJIKH-
TeJIbHOCTBIO HECKOJIBKO MUHYT. B ciiydae WHTEpBaJIbHON TPEHUPOBKU
MOJKHO UCTIONIb30BATh CEPUM 13 4—5 TaKuX yrpakueHuit. OTAbIX MeK-
Ny YIPaXHEHUSIMW BHYTPU CEPUU HECKOJIBKO MUHYT. Xopomuil ad-
(bexT maeT mocTemeHHOE YMEHbIIIEHE BpDEMEHU OTABIXa HATTPIMED, OT
3 o 1 mun. Kaxmoe Takoe yrpakHeHIE BbI3bIBAET PACTajl BHYTPUMBI-
IIEYHOTO TJINKOTeHa M 06pasoBaHie MOJIOYHON KUCIOThL. KopoTkue
MPOMEKYTKH OT/IbIXa MEXKAY yripaxkHennsiMu (1-3 MuH) HemocTaTou-
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HBI JIJIs1 ycTpanenus Jjaktata. OTAbIX MEXKIY CepUSIMU YIPAKHEHUIH,
cocrapJstiomuit 20—30 MUH, TaK)Ke HeOCTaTOUYEH JIJIs IOJIHOTO yCTpa-
HEHUSI JIAKTATa, IO3TOMY YIIPaKHEHUST B KAXKIO0MU [TOCJIEAYIOIIEN CEPUr
BBIIIOJIHSIIOTCS Ha (POHE IOBBIIIEHHON KOHIICHTPAIIUKA B MBIIII[AX MO-
JIOYHON KMCJIOTBI, 4TO CIIOCOGCTBYET (POPMUPOBAHUIO PE3UCTEHTHO-
CTHU OPraHu3Ma K TOBBIIIEHHON KUCJIOTHOCTH.

[TpoMexkyTKM OT/ABIXa KaK MEXIY OTAeNbHBIMU YIPasKHEHUSIMU,
TaK U MEXK/Y CEPUSIMU YIIPAKHEHUN SIBHO HEJOCTATOYHBI JIJISI BOCCTA-
HOBJIEHMSI 3aIIaCOB [VIMKOTEHA, BCJIEACTBHE 9TOTO B XOI€ TPEHUPOBKHU
B MBIIIIAX IPOMCXOJUT IIOCTEIIEHHOE YMEHbIIEHUE COJAEP/KaHUs TJIU-
KOTEHa JI0 OYeHb HU3KKMX BEJUYNH, 4TO SIBJISIETCS 00sI3aTeIbHBIM YCJIO-
BUEM BO3HUKHOBEHUS BBHIPAKEHHON CyTIEPKOMITEHCATIHH.

4.3. ASPOBHAA PABOTOCIIOCOBHOCTD

MuorodhakTopHOCTh a93pOOHOTO KOMIOHEHTa PabOTOCTIOCOOHOCTH
TpebyeT MPUMEHEHHUS] KOMILIEKCA PasHOOOPa3HBIX TPEHMPOBOUYHBIX
CPE/ICTB, MOCKOJIBbKY KaskK[0€ KOHKPETHOE 3aHSTHE, BBI3bIBAsT OCTA-
TOYHO Pa3HOCTOPOHHEE BO3IEHCTBIE HA OPraHU3M, BCE JKe TIPEMYIIe-
CTBEHHO COBEPIIEHCTBYET OIHY KaKy0-JI100 CTOPOHY (DYHKIMOHAb-
HBIX BO3MOKHOCTEN. B KOHEYHOM MTOre TPEHUPOBKY, HAIIPABJIEHHBIE
Ha pa3BUTHE adPOOHOIl BBIHOCIUBOCTH, JOJKHBI 0OECTIEYNTH TTOBBI-
menne paboToCIIOCOOHOCTH KapAHO-PECITMPATOPHON CHUCTEMBI, CITO-
COOCTBOBATh YBEJTMYEHMIO KOJUUYECTBA HPUTPOIMTOB B KPOBU U CO-
JIEPKAHMI0 B HUX TeMOIJIOOMHA, POCTY KOHIEHTPAIUMU MHUOTJIOOMHA
B MBIIIEYHBIX KJIETKAX, JIydIIeMy 00eciedeHInio paboTaioInX OPraHOB
SHEPTeTHYECKUMHE CyOCTpaTaM.

C 9710l 11€JIbI0 TIPUMEHSIOTCST Pa3JINYHbIe BAPHMAHTHI MOBTOPHOM
U HHTEPBAIHHOI TPEHUPOBKH, a TAKKe HETIPEPBIBHAS ITUTEHHAS Pa-
60Ta paBHOMEPHOII MJIN TEPEMEHHON MOIITHOCTH.

B kauecTBe mpuMepa IOCTPOEHUsI TPEHUPOBOYHBIX 3aHATHIA, Ha-
[paBJIeHHBIX Ha PasBUTHE a’dPOOHON PabOTOCIIOCOOHOCTH, MOMKHO
[IPUBECTU TaK HA3bIBAEMYIO YUPKYAAMOPHYIO NHTEPBATIBHYIO TPEHU-
POBKY («HHTepBabHas TPeHUPOBKA 10 DpailGyprecKoMy MpaBuy» ).
ITOT METOJL 3aKJIIOYAETCS B Y€PEIOBAHNN KPATKOBPEMEHHBIX YITPasK-
HeHU HeOOJBINON WHTEHCUBHOCTU U JUIATENbHOCTBIO OT 30 710 90
CEKYHJI ¢ MHTEPBAJIAMK OT/bIXa TAKOW JKe TPOAOLKUTETbHOCTH. [10-
no6Hast paboTa CTUMYJIMPYET adpOOHOE IHEPrOOOECTIEYeH e MbIIIIeY-
HOIl IeSITeTbHOCTH U TIPUBOUT K YJIYUIIEHUIO MOKa3aTeJeldl Kap/mo-
PEeCITUPATOPHON CUCTEMBI.

JLJ1s1 IOBBINIEHUS COJEPKAHMUS B MBIIIITAX MUOTIO0MHA MOKET OBITh
HCIIOJIb30BAHA MU02100UH06asA NHTEPBATbHAs TpeHrpoBKa. Croprce-
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MeHaM TIPeJIaraloTcsi oueHb Koporkue (me Gosee 5—10 ¢) Harpysku
cpeliHell MHTEHCUBHOCTH, YepPe/lyeMble C TAKUMHE JKe KOPOTKUMU TIPO-
MEKYTKaMH OT/(bIXa. BBITOMHsIEMble KPaTKOBPEMEHHbBIC HArpy3Ku
B OCHOBHOM O0€CHEeYMBAIOTCSI KUCIOPOAOM, KOTOPBIN AEMOHUPOBAH
B MBIIIIEYHBIX KJIeTKax B (hopMe KomILiekca ¢ muorioburaom. Kopor-
KU OTABIX MEXK/Y YIIPOKHEHUSIMU JOCTATOYEH [I7Isi BOCIIOJTHEHUS 3a-
1ACOB KUCJIOPOJIA.

Jlyist yBeIMyeHust KUCJIOPOAHON eMKOCTH KPOBH, a Tak:Ke JIJisl T10-
BBIIIEHUST KOHIIEHTPAI[ME MUOTJIOOWHA B MBIIIIAX XOPOIIuii aderr
JIAI0T TPEHUPOBKU B YCJIOBUSIX CPETHETOPbHSI.

Ocob6eHHOCTBIO PasBUTHS adPOOHON PabGOTOCIIOCOOHOCTH SIBJISI-
eTCsl BO3MOKHOCTD MCIIOJIb30BAHMsI HECTICITM(PIUUECKUX YITPAsKHEHIIA
U B TIEPBYIO OUYePe]Ib TTOBIKHBIX UTP, UTO TTIO3BOJISIET C/IE/IATH TPEHH-
POBOYHBIIT TIPOIECC PA3HOOOPA3HBIM U MHTEPECHBIM.

TecTbl AJIsI CAMOKOHTPOJISL

1. YopaskHeHusi, npUMeHsieMble [IJIsl pa3BUTHS aJlaKTaTHOI pado-
TOCIOCOGHOCTH, TOJIZKHbI IPUBOUTD K:

a) MTOBHITIIEHNIO KOHIIEHTPAITNU JJAKTaTa B MBITIIIAX

6) TIOBBIIIIEHUIO KOHI[EHTPAIMU MUOTJIOOWHA B MBIIIITIAX

B) CHMIKEHUIO KOHIIEHTPAITUY TTMKOTEHA B MBITITIAX

T') CHIDKEHUIO KOHIIEHTpaIun KpeatnHdocdaTta B MBITIIIAX

2. Jlng pa3sBUTHS CHJIOBBIX KayeCTB PEKOMEH/yeTCs IPUMeHATh

YIpasKHEHUSA C OTATO€HUEM, COCTABJIAIONIUM OT MAaKCUMAJIbHOTO:
a) 20-30% 6) 40-50% B) 80-90% r) 100%

3. KosmyecTBO ynpaskHeHUil, BHINOJHSIEMbIX O OTKa3a ¢ CUJIOI,
cocrasJsiionieii 83% 0T MaKCHMaJIbHOI, 0OBIYHO PABHO:
a)1-2 6) 3—4 B) 7-8 r) 12—-15

4. YupaskHeHusI, IPUMEHsIEMbIE /ISl PA3BUTHS JIAKTaTHOI pabo-
TOCHOCOGHOCTH, TOJI’KHBI IPUBOUTD K:

a) TIOBBIIIEHNUIO KOHIIEHTPAIIMH IJIIOKO3bI B KPOBU

6) ITOBBIIIEHNIO KOHIIEHTPAIIN MI/IOFJIO6I/IHa B MbIIIIaxX

B) TIOBBINNIEHUTO KOHIIEHTPAI[UM JIaKTaTa B MBITIIIAX

I') CHIPKEHHUIO KOHIIEHTPAIIMM JIAKTAaTa B MBIIIIIAX

5. YnpaskHeHusl, HanpaBJIeHHbIE /IJIs PA3BUTHSI CHJIOBbIX KAUECTB,
JIOJIKHBI BHISBIBATH OBPEK/EHHE B MBINIIAX:
a) m3ocoM  6) MmemOpan  B) MUODUOPWILT  T') MUTOXOHIPUI
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IF'nasa 5
MOJIERYJIAPHBIE MEXAHU3MbI YTOMJIEHUA

YTomiieHHe — 9TO BPEMEHHOEe CHUZKeHHe paboTOCIIOCOOHOCTH,
BbI3BAaHHOE TJIyOOKMMHU  OMOXUMHYECKUMH, (DYHKIIMOHATIBHBIMU
U CTPYKTYPHBIMM C/[BUTAaMU, BO3HUKAIONUMU B XOJI€ BBIOJIHEHUS
(busmyeckoit paboThI.

C 6HOJIOTHYECKON TOYKK 3PEHUsT YTOMJIEHIE — 9TO 3al[UTHAs pe-
aKI[Usl OPTaHM3Ma, MPEAYTPesKAAIoNast HapacTaHne OMOXUMIUYECKIX
1 (pU3NOJIOTNIECKNX N3MEHEHWI B OpraHu3Me, KOTOpbIe, TOCTUTHYB
OIpeIeJIEHHON IIyOWHBI, MOI'YT CTATh OMACHBIMU JIJIst 30POBbS 1 [Tk
JKU3HU.

MexaHu3Mbl BO3HUKHOBEHUsI YTOMJIEHUST MHOTOOOPA3HbI U 3aBH-
CAT B MEPBYIO 0Yepe/lb OT XapaKTepa BBIIOJIHIEMON paboThl, ee MH-
TEHCUBHOCTH U TIPOJIOJIKUTENBHOCTH, & TAKKE OT YPOBHS MOJTOTOBKU
cnoprcmena. Ho Bce ke B KaXI0M KOHKPETHOM CJIy4ae MOJKHO BbI-
JIeJTUTh BenyIIre MEeXaHW3Mbl Pa3BUTHUS YTOMJEHUsS, TTPUBOISIIINE
K CHMIKEHHIO PaboTOCIIOCOOHOCTH. Y CIIOPTCMEHOB YacTO B OCHOBE
Pa3BUTHs YTOMJIEHUS JIe)KaT CIIeayrolie OMOXuMudecke u (hyHK-
IMUOHAJbHBIE CABUTH, BHI3BIBaEMble TPEHUPOBOUHBIMU U COPEBHOBA-
TeJbHBIMU Harpy3KaMmu. Kak mpaBuio, 3T MeXaHU3MBbI 3aTPAaruBaioT
BCE KOMIIOHEHTBI PaboTOCIIOCOOHOCTH, TIOCKOJIBKY BCE OHU peasinsy-
IOTCSI BO BpEMsS TPEHUPOBOYHOTO 3aHATHUS.

53.1. PASBBUTUE OXPAHUTEJIbHOT'O (3AIIPEAEJIBHOTO)
TOPMOJKEHUA

[Ipu BO3HMKHOBEHMM B OPTaHU3ME BO BPeMsl MbIIIEYHON PabOThI
6I/IOXI/IMI/I‘{ECKI/IX u (pyHKHI/IOHaJHJHbIX CABUTOB C Pa3JINMYHbBIX DELECII-
TOPOB  (XEMOPEIIENITOPOB, OCMOPELENTOPOB, MPOIPUOPELENTOPOB
1 JIP.) B IEHTPAJIbHYIO HEPBHYIO crcTeMy 110 apdepeHTHbIM (4yBCTBH-
TEJBHBIM) HEPBAM TIOCTYIAIOT COOTBETCTBYIOIIME curHaibl. [Ipu mo-
CTUXEHUU 3Ha‘II/ITeﬂbHOﬁ TJIY6I/IHbI 9TUX CABUTOB B TOJIOBHOM MO3Ty
(dhopMupyeTcst OXpaHUTEIbHOE TOPMOKEHHUE, PaCIpPOCTPAHSIONIEECs
Ha JIBUTaTeJbHbIE IEHTPbI, WHHEPBUPYIOIINE CKEJETHBIE MBIIIIBL.
B pesysbrare B MOTOHEHPOHAX YMEHbBINAETCS BHIPAOOTKA JBUTATE/b-
HbIX MMITYJIbCOB, 4YTO B UTOIr€ IIPUBOJAUT K CHUIKEHUIO (bH3I/IquKOI>'I
paborocriocobrocT.  CHusKeHne (YHKIMOHATIBHON —aKTHBHOCTH
MOTOHEHPOHOB HaOJII0AeTCs TaKKe TIPU YMEHBIIEHUN 06pasoBaHMs
B Hux ATO.
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CyObeKTHBHO OXPaHUTEJIbHOE TOPMOKEHME BOCITPHUHUMAETCS
YyBCTBOM yCTAaJOCTU. B 3aBUCUMOCTHU OT PacIpOCTPaHEHHOCTH BO3-
HUKIINAX B OPraHU3Me U3MEHEHUH yCTATIOCTh MOKET ObITh JIOKAIbHOMN
(MecTHOIT) nn ob1eit. Ipu okaabHOIT yeTamocTu (Harpumep, ycra-
Jla pyKa Wi Hora) OMOXUMHUYECKIE CIBUTH OOBIYHO OOHAPY/KUBAIOT-
Cs1 B OT/IEJIbHBIX TPYIIIAX MBIIIII, a 00MIast yCTaJI0CTh OTpasKkaeT OHo-
XUMUUYeCKe U (DU3NOJOTHUECKUE CABUTH, BOZHUKAIONINE HE TOJBKO
B paboTAOINX MBIIIIAX, HO U B JAPYIMX OPraHax W COIPOBOK/IA0-
Imuecss CHUKeHHeM paboTOCIIOCOOHOCTH — KapAnO-PeCcIMpaTopHOi
CUCTEMBI, HApyIIeHrneM (DYHKITMOHUPOBAHUS MO3Ta W TI€YeHU, U3Me-
HEHUEM XUMIUYECKOTO COCTaBa KpoBU. bruosiornueckast poJib yCTaJoCTH,
MO-BUNMOMY, 3aKJII09aeTCsI B TOM, YTO 3TO UYBCTBO CUTHATU3UPYET
Ha YPOBHE CO3HAHUS O BOBHUKHOBEHUHU B OpraHM3Me HeGJIaronpusit-
HBIX CABHUTOB, MOSIBJISIONIXCS IIPU BBITIOJHEHUN (PU3UIECKON PabOThI
B MBIIIIaX ¥ BO BHYTPEHHUX OpTaHax.

OxpaHuTeNbHOE TOPMOKEHUE U, CJIEZIOBATENBHO, YCTATIOCTh MOTYT
OBITH CHIKEHBI 32 CUeT SMOLMI. BBICOKMI SMOIMOHANBHBIN TOIbEM
(HarpuMmep, YyBCTBO OMACHOCTU y SKMBOTHOTO, BBICOKAsI MOTHBAIIUS
U CHUJIa BOJTM § CTIOPTCMEHA) TTO3BOJIIET OPTAaHU3MY COXPAHSATH BBICO-
Kyt paboTOCIIOCOGHOCTD, HECMOTPST Ha BOSHUKHOBEHHE M HapacTaHue
OIACHBIX JIJIST JKU3HEAESATETbHOCTH OMOXUMUYECKUX U (DYHKIIMOHAb-
HBIX U3MEHEHWH, KOTOPbIE MOTYT IIPUBECTHU K TSKEJIBIM ITOCJIECTBHU-
M. A BOT OTCyTCTBHE 3MOIMOHAJIBHOTO (DOHA TPU BHITIOJHEHUN
MOHOTOHHOH, 0IHO00Pa3HOi paboThl YCKOPSIET BOSHUKHOBEHUE OXPa-
HUTEJTHHOTO TOPMOKCHHUSL.

Ha pa3BuTtne oxpaHnuTesbHOTO TOPMOKEHUS CYNECTBEHHOE BJIUSI-
HUe OKa3bIBAIOT Pa3INYHble XNUMUUYECKUE COeNUHEHUs, BBOAUMBIE
B opranusMm usBHe. OJIHU U3 HUX, CHUMAasi OXPaHUTEJIbHOE TOPMOIKe-
HI€, MOBBIIIAIOT PabOTOCIIOCOOHOCTh OpraHu3Ma, ApyTrHe ke, Hao0o-
pOT, BBI3bIBAIOT GoJiee paHHEE HACTYIIEHHE YCTAJOCTH U TEM CaMbIM
CHUIKAIOT PabOTOCIIOCOOHOCTD.

Jluist oBbIIeHUs pabOTOCIIOCOOHOCTH Ye/I0BEYECTBO U3JIaBHA UC-
MoJib3yeT KoderH, BXO/SIUI B cOCTaB Kode U yas. ITO MPUPOIHOE
coelMHeHNe JIedCTBYET OYeHb MSTKO, W MOBbIIIeHne paboTocrocob-
HOCTU TIPOUCXOIUT B TIpefiesiaX (PU3MOJOTUIECKUX BO3MOKHOCTEH
opranusma. [Togo6HBIM 00pa3oM Ha OPraHU3M BJHUSIOT HPUPOIHBIE
aIanTOTeHBI (KEHBITIEHD, 2JIEYTEPOKOKK, KUTACKUM IMMOHHUK, TTaH-
TOKpUH 1 Jp.). OCOOEHHO BBICOKOE CTUMYJIUPYIOIIEE M AHTUYCTAJIOCT-
Hoe jieficTBre HabJroxaeTcst y (hapMaKoJOrHYeCKUX Iperaparos, OT-
HOCSTINXCS K TPYTITIE CTUMYJISTOPOB IEHTPATbHOM HEPBHOU CUCTEMBI
(benamuH, cugHOKapO, cuaHOMEH 1 Ap.). VIX IpuMeHeHre MOo3BOJIsIeT
COXPaHUTh BBICOKYIO pabOTOCIOCOOHOCTD Jlaske MTPU BOSHUKHOBEHUHT
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FJIy6OKI/IX 6I/IOXI/IMI/I‘-ICCKI/IX u (1)I/I3I/IOJIOFI/I‘-IeCKI/IX CABMIOB, IIPUBOJA-
MUX K PYHKIIMOHATBHOMY MCTONEHUIO OPTaHU3Ma, KpaiiHe OracHo-
MYy [JId SKU3HU. M3BecTHBI CJIy4an CMEPTU CIIOPTCMEHOB BCJIE/ICTBUE
mpueMa TaKuxX TpenapatoB. [0aToMy CTUMYISATOPBI 1I€HTPATbHON
HEPBHO CUCTEMBI OTHECEHBI K JIOTTUHTAM.

[TpoTuBOMONOKHOE JIEWiCTBUE HA OPTAaHW3M OKA3bIBAIOT CENATHB-
HBIE CPEJICTBA, B TOM YHcJie mpernaparbl 6poma. IIpu ux ucmnosb3oBa-
HUU oxpaHutesnbHoe Topmoxenne B [THC u 4yBcTBO ycTamoctu Bo3-
HUKAIOT PaHblIle, YTO MPUBOAUT K OTPaHUYEHII0 PaGOTOCIIOCOOHOCTH.

PaszButne topmosubix mporeccoB B I[THC 3aBucur ot Bo3pacra.
JI71s1 TTOKMIIBIX JTIOfIeN XapaKTePHO paHHee HACTYIJIEHWe YCTAJIOCTH
1 6oJiee BbIPAsKEHHBIE SIBJIEHIST OXPAHUTETHHOTO TOPMOKEHHMS.

5.2. HAPYIIIEHUE ®OYHKIUI BETETATUBHBIX
N PETYJIATOPHBIX CUCTEM OPTAHN3MA

B obGecriedeHny MBITIIEYHOIT eSITETbHOCTH HAPSIAY ¢ HEPBHOI CH-
CTEMOIl aKTWBHellllee ydacTre NMPUHUMAET KapAWO-PeCcipaToOpHas
cUCTeMa, OTBevamolasl 3a JOCTaBKY KHCJIOPOAA U 3HEPreTUYeCKUX
cybCcTpaToB K pabOTAIONMM MBIIIIAM, a Takke 3a yAajleHue u3
HUX TPOAYKTOB oOMena. Iloatomy cHiskenue pabGoTOCIIOCOOHOCTH
CEepAEYHO-COCYTUCTON U /IBIXaTeJbHON CUCTEM, €CTECTBEHHO, BHOCHUT
CYTIIECTBEHHBIN BKJIAJ] B Pa3BUTHE YTOMJIICHMSI.

Etie ovie BHYTpEHHMIT OpraH, ClocOOCTBYIOIIUI MbIIIEYHOI jies1-
TEeJBHOCTH, — lledeHb. B medyeHn Bo BpeMsi MbIIIIEYHOI paboThI IpoTe-
KaloT TakWe BaskKHBIE MPOIIECCHI, KaK TIIOKOTeHe3, B-OKHCaeHne Kup-
HBIX KHCJOT, KETOTeHe3, TIIOKOHeOTeHe3, KOTOPble HAIPaBJeHbl Ha
obecrieyere MBI BAKHEHIITMMU UCTOYHUKAME SHEPTUH: TJIIOKO301
1 KETOHOBBIMM TeslaM#. Kpome Toro, B TIeueH! BO BpPeMs MBITITEYHON
paboThl OCYIIECTBISIETCST 00€3BPEKMBAHIE AMMIAKA TTyTeM CHHTE3a
MoueBMHBI. IloaToMy yMmeHblIeHne (YHKINOHAJIBHON aKTMBHOCTH
ATOTO OpraHa Takke BeleT K CHIKEHHIO pabOTOCIOCOOHOCTH U pa3-
BUTUIO yTOMJIEHUsI. B CBSI3U ¢ TaKoil BasKHOI POJIBIO TedeHr B 0be-
CIIEYeHUU MBIIIEYHON JesITeJIbHOCTH B CHOPTUBHOHN IIPAKTHKE IINPO-
KOe TIpUMeHeHNe HaXO/IAT TeMaTOMPOTEKTOPHI — (hapMaKoJIoTHIecKue
IPEnapaThl, yIydIaoinne OOMeHHbIe MPOIIECCH B TIEYEHN.

[Tpu BeimoiHeHIN (U3IMYECKOiT pabOTHI, 0COGEHHO TTPOIOJIKUTEb-
HO¥, BO3MOKHO CHUIKeHNe (DYHKIINN HAIOYEYHUKOB. B pesysibrarte
yMeHbIIaeTcs Bbl/leJIeHre B KPOBb TOPMOHOB (a/I[peHa/INH, TIIIOKOKOP-
THKOU/IBI), BHI3BIBAIONINX B OpraHu3Me Ouoxumudeckue u GyHKIHO-
HaJIbHBIE C/IBUTH, GJIATOTIPUSTHBIE /IS (DYHKIIMOHUPOBAHYSI MBIIITIL.
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53.3. UCHEPITAHUME SHEPTETUYECKUX PE3SEPBOB

Kax u3BecTHO, BbITIO/HEHE (DU3UIECKOIT PAOOTHI COITPOBOKIAETCS
GOJIBIIIMU 9HEPTO3aTPATAMU, TOITOMY TPU MBIIIEYHON €SATETHHO-
CTH IPOUCXOAUT OBICTPOE MCUEPITaHe IHEPTETHUECKUX CYOCTPATOB.

B criopTuBHOII JIMTEpATypE YACTO UCTIOJB3YIOTCSI TEPMUHBI «9HEP-
reTHUYeCKue Pe3ePBbI» U «JI0CTYIIHbIE NUCTOYHUKY HEPrun». [on aTum
MOHMMAETCsI Ta YacTh YIJIEBOJOB, ’KMPOB M aMMHOKHCJIOT, KOTOpast
MOKET CJIY’KUTHh UCTOUHUKOM HEPTUH TIPU BBITTOJHEHUN MBIIIEYHOM
pa6othl. K TakuM MCTOUYHMKAM 9HEPTHH OTHOCSTCS MBIIIEUHbII Kpea-
tuHdOChAT, KOTOPHIA MOKET GBITH MOYTH TTOJHOCTHIO HUCIOJIH30BAH
[IPU UHTEHCUBHO# paboTe, GOJIBINAS YaCTh MBIIIEYHOTO U TIEY€HOUHO-
TO TJIMKOTEHA, YacTh 3aIIaCOB XKUPA, HAXOJSAIINXCS B KUPOBBIX JIETIO,
a TaKyKe aMUHOKHCJIOTHI, KOTOPbIe HAUMHAIOT OKHUCJISITHCS TIPU OY€Hb
IIPOJIOJIKUTEBHBIX HArpy3KaxX. B uacTHOCTH, MicyepIiaHue MbIITEYHbIX
3aracoB KpeaTHH(ochaTa u TIIMKOreHa MPUBOAUT K PE3KOMY CHUIKE-
HUIO aHA9POOHOI PabOTOCIIOCOGHOCTH.

OHepreTHYeCKUM PE3EPBOM MOXKHO TaKXKe CUUTATh CHOCOOHOCTH
OpraHu3Ma TO/IEPKUBATh B KPOBM BO BPEMs BBINOJHEHUST hU3nye-
CKOH paboTBI HEOOXOAUMBIIT YPOBEHD TITIOKO3bI.

Vcuepranue sHEPTeTHYECKUX CyOCTPATOB, HECOMHEHHO, BEIET
K CHIDKeHUIO BbIpaboTKu B opranusme AT®D u ymenbineHuio Gamian-
ca ATO/A/ID. Cuumkenve 3TOro nokasaTeJsiss B HEPBHOU cHCTeMe
IPUBOJIUT K HApyIIeHUsIM (DOPMUPOBAHUS U 11€Pelaull HEPBHBIX MM-
MyJIbCOB, B TOM YHCJIe YIIPABJISIONINX CKeJeTHON MycKyJIaTypoi. Kak
y’Ke OTMeYaJIoCch, TaKoe HapylieHne B (OYHKIIMOHIMPOBAHUY HEPBHOI
CHCTEMBI SIBJISICTCST O/THUM M3 MEXaHU3MOB Pa3BUTHUSI OXPAaHUTEIBHOTO
TOPMOJKeHMs. YMeHblieHne ckopoctu cuaresa AT@ B kieTkax cke-
JIETHBIX MBIMII U MHUOKap/a HapyllaeT COKPATUTENbHYIO (DYHKIIUIO
MUOGUOPUILI, CTEACTBUEM YeTO SIBJISIETCS] CHUYKEHIE MOTITHOCTH BbI-
TIOJTHSIEMO#A PaOOTHL.

Jlnst oziepskaHus AHEPreTUYECKUX PEeCYypCoB B OPraHu3Me TIpu
BBITIOJTHEHU U TIPO/IOJKUTETBHON PAOOTHI (HATPUMED, JTbIKHbIE TOHKH,
MapadoHCKUI Oer, IoCCeliHble BEJOTOHKN) OPraHU3yeTcsl MUTaHue
Ha JUCTAHIIUU, YTO TO3BOJIIET CIIOPTCMEHAM JUIUTEIBHO COXPAHSITh
paboToCcIIoCOOHOCTb.
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3.4. OBPASOBAHUME 1N HAKOIIVIEHUE B OPTAHN3ME
JIAKTATA

OO6bIYHO MOJIOUHAsT KUCJIOTA B OOJBIINX KOJTMYECTBAX 0Opasyer-
cs B OpraHu3Me IPU BBIOJHEHUN (BU3NYECKUX HArpy30K cyOMak-
CUMAJIbHOW MOTIHOCTH. Hakorienre TakTata B MBITIIEYHBIX KIETKAX
CYIIECTBEHHO BJMsIET Ha WX (yHKIMOHUpOoBaHue. B yciaoBusx 1mo-
BBINEHHON KUCJIOTHOCTH, BBI3BAHHOW HapacTaHWeM KOHI[EHTpaINH
JIaKTaTa, CHUKAETCS] COKPATUTENbHAs CIIOCOOHOCTDH GEIKOB, y4acTBY-
IOIUX B MBIIIEYHON JESITeNbHOCTH, YMEHBINAETCS KATAIUTUIECKAsT
aKTUBHOCTb OesKoB-(hepMeHTOB U, B ToM uncie AT@asHas akTus-
HOCTh MUO3WHA W aKTUBHOCTH KaubiineBoi ATMasnr (KagablineBblit
HACOC), U3MEHSTIOTCSI CBOMCTBA MEMOPAaHHBIX OEKOB, YTO MPUBOAUT
K IOBBIINIEHUIO MPOHKUIIAEMOCTH OHOJOrHYecKuXx memOpaH. Kpome
TOTO, HAKOIJIEHHE JIaKTaTa B MBIIIEYHBIX KJETKaX BeAeT K Habyxa-
HUIO 3TUX KJIETOK BCJEICTBHUE TIOCTYILJIEHUsI B HUX BOJbI, YTO B UTO-
reé YMEHBIMAET COKPATUTENbHBIE BO3MOKHOCTH MBI, MOKHO TakKe
[PEAOJI0KNUTD, YTO U3OBITOK JIAKTaTa BHYTPU MHOIIUTOB CBSI3HIBAET
YaCTh MOHOB KAJIBIIUSI U TEM CAMBIM YXY/IIAET yIIPaBJIeHHe PoIlecca-
M COKpaIeHus 1 paccaabieHust, 4To 0COOEHHO CKa3bIBaeTCsI Ha CKO-
POCTHBIX cBO#cTBax MBIl Clre0BATENBHO, TTOBBIIIIEHNE KUCIOT-
HOCTH, CBSI3aHHOE C HAKOILJIEHWEM B OPraHM3Me MOJIOYHOU KHCJIOTHI,
OTPHUIATETHHO BJIMSIET Ha BCE KOMIIOHEHTHI Pab0TOCIIOCOOHOCTH.

Ha mpakTtuke st mpeaynpeskeHnss BO3MOKHOTO HETATHBHOTO
BO3JIEHCTBUS JlaKTaTa Ha PabOTOCIIOCOGHOCTD UCIIOJIB3YIOTCST PA3JIy-
HbIE PHEMBI, CIOCOOCTBYIONIIE YIANIEHHIIO ero U3 PadOTAIOIIUX MBIIII]
U TOCTIEYIOIEMY YCTPaHeHnIo (HalpuMep, YepeloBaHue JTaKTaTHBIX
U a9pPOOHBIX HArPY30K, MacCcaxk, MIPUEM IIEJTOYHBIX HAIUTKOB, TETLIO-
BBI€ TIPOIIEYPHI).

3.5. IOBPEKJIEHUE BUOJIOTUYECKNX MEMBPAH
CBOBO/THOPA/IMKAJIBHBIM OKNCJIIEHVEM

B macrosmee BpeMsI yCTAHOBJIEHO, YTO HE3HAYWTEIbHAS 4YacThb
KUCJIOPO/IA, TIOCTYTIAIONIETO U3 BO3/[yXa B OPraHU3M, IPeBpaIaeTcs
B aKTHBHBIE (JOPMbI, Ha3bIBaeMble €80000HbIMU padukanamu. CBo-
Oozble paIMKaIbl KACJAOPOAA, 00Iamast BBICOKOH XUMUYECKON aK-
THUBHOCTDIO, BHI3BIBAIOT OKHUCJIEHHE OEJKOB, TUIUI0B U HYKJIEUHOBBIX
KucJioT. Haiie BCero OKMCIeHHIO MOIBEPTAIOTCS JINIH/IHBII €101 O10-
Jormyeckux MemOpan. Takoe OKuCIeHye Ha3bIBAETCS NMEPEKUCHBIM
oxucaenuem aunudos (I1OJ1).

187



Yacmy 2. buoxumus cnopma C.C. Muxaiinos

B dbusnonornuecknx ycaoBusax cBOOOAHOPAAMKAIBHOE OKUCICHME
MPOTEKAeT ¢ HU3KOH CKOPOCTBIO, TAK KaK €My IMPOTUBOCTOUT 3aIUT-
HAasl GHMUOKCUOAGHMHAS cucmema OpPraHu3Ma, TPeIyIIpesKIaioast
HaKOIlJIeHEe CBO60[[HI)IX PaIuKaJIOB KUCJOPOJda W OIrpaHUYMBaroIad
TEM CAMbIM CKOPOCTD BBI3BIBAEMBIX MU PEAKIINN OKUCIEHMSI.

I/ICCJIelIOBaHI/IH IIocjaeJHux Jiet, B TOM 4YMCJI€ BbLIIIOJTHEHHDbBIC Ha
kadenpe onoxumuu HT'Y um. I1.M. Jlecradra, nokasanu, 4rto Gusm-
YecKre Harpy3KH, CBOMCTBEHHBIE COBPEMEHHOMY CIIOPTY, MPUBOISAT
K upe3MepHOMY 00pa3oBaHIi0 aKTUBHBIX (hOPM KHUCIOPOJA M 3HAYM-
tesibHOMY pocTy ckopoct ITOJI. Tak, mpakTudecku Jobdast CllopTHB-
Hast paboTa MPOTEKAET B YCJIOBHUSIX TTOBBIIIEHHOTO TIOTPEOIEHUST KIC-
JIOpOJIa, a TepechiliieHre opraHuaMa (WUJIu OTIEeIbHBIX OPTAaHOB, WJIN
TKaHeil) KUCJIOPOIOM CIIOCOOCTBYET MOSIBIECHUIO CBOOOIHBIX PajiiKa-
JIOB KMCJIOPO/IA U MHTEHCU(DUKAIIUU TEPEKUCHBIX TPOIECCOB.

B anumkinyeckux Bumax cropra (0cOOEHHO B CMIOPTUBHBIX MTPaX
U eZIMHOOOPCTBAX ) XapaKTep MBIIIEYHON AesITeIbHOCTH PE3KO 1 MHO-
TOKpPaTHO MeHseTcs. Takue M3MeHeHUs! COTPOBOKIAIOTCS HECOOT-
BETCTBUEM MEXKAY IPOJAOJIKAIOIIMMCA IMOBBINIEHHBIM ITOCTYIVIEHUEM
Kucjaopoga u CHUKEHHNEM €ro HOTpe6JIeHI/I${ MUTOXOHAPUAMMU MbIIICY-
HBIX KJIeTOK. [107100HOE HECOOTBETCTBUE BBI3HIBAET OTHOCHUTENbHYIO
THUIIEPOKCHIO B MBIIIIeYHOU TKaHHU, 94TO, HECOMHEHHO, IIPUBOJAUT K €IIE
GoJibIIeMy 06Pa3OBaHKIO CBOOOIHBIX PaJUKAJIOB 1 JaJbHEHIIeMy Ha-
PACTaHUIO UX TIOBPEKIAIOIIETO BO3AEHCTBYS Ha GOMEMOPaHbI.

K mnoBbleHnio CKOpoCTH CBOGOAHOPAAUKAIBHOTO OKUCIEHMS
TaK)Ke IMPUBOAUT anu03 (IOBbBIINIEHUE KUCJIOTHOCTU), BO3HUKAIO-
MUH Y CITOPTCMEHOB BCJIEICTBUE HAKOIIIEHUST B MUOIIUTAX MOJIOUHOM
KHUCJIOTBI.

W, HakoHeI1, npubIMsKaronmecs K mpeaeny GyHKIMOHATIbHBIX BO3-
MOJKHOCTel (hu3nuecKne HATPy3Ku COBPEMEHHOTO CIOPTA, €70 BBICO-
Kasd MOTHBUPOBAHHOCTb MW IMOIIMOHA/JIbHOCTDH ITO3BOJIAIOT BBIABUTH
B JIESITEJIBHOCTU CIIOPTCMEHOB MHOTHE XapaKTEPHbIE YEPTHI CTPecca.
A cTpecc #, B 4aCTHOCTH, CTPECCOPHbBIE TOPMOHBI OKA3bIBAIOT 3HAYN-
TeJIbHOE BJIMsIHUE Ha Pa3BUTHE B OPraHu3Me CBOOOIHOPaANKATIBHOTO
OKUCJIEHUSL.

Upesmepnas axtusaiust [1OJ] okasbiBaeT HETaTMBHOE BJIUSHUE
Ha MbIIIEYHYIO O€eATEJIbHOCTD. TaK, MOBBIIIEHUE TIPOHUITAEMOCTHU
MeMOpaH HEPBHBIX BOJOKOH U CapKOIJIA3MATHYECKOTO PETHKYJIyMa
MUOIMTOB, BbidbiBaeMoe I1OJI, 3aTpyaHsier nepenady oeuzamenv-
HbIX HEPEHBIX UMNYJAbCOB W TEM CAMbIM CHUIKAET COKPAaTHUTEJIbHbIE
BO3MOKHOCTH MBIIIILL [loBpekaaioniee Bo3AeliCTBIE TTEPEKUCHOTO
OKHCJIEHUsST Ha IIUCTEPHBI, CO/EPKAIIe NOHBI KaJbIUs, HEN30eKHO
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MPUBOIUT K HAPYIIEHUIO GYHKITNN KATbUUEB020 HACOCA N YXYJIIIIe-
HUTO PETaKCAIIMOHHBIX CBOWCTB MBITITII.

[Tpu noBpeXRIEHUN MUTOXOHIPHAIBHBIX MEMOPaH CHUKAeTCst a(h-
(DEKTUBHOCTD OKUCTUMENbHOZ20 Pochopunruposanus (TKAHEBOTO
JIBIXaHW ), 4TO BEAET K YMEHbIIEHUIO ad9POOHOTO aHeproobecteyeHust
MbIIIedHON paboThl. [ToBbINIEHNE TPOHUIIAEMOCTH 0O0JTOYKN MBIIIIEY-
HBIX KJIETOK — CAPKOJIEMMbI — MO’KET IIPUBECTH K TIOTEPE MBITIIEYHBIMU
KJIETKAaMU MHOTHMX Ba’KHBIX BEIIECTB, KOTOPbIE OYIYT YXOIUTh U3 HUX
B KPOBb U TUMQYy.

Takum ob6pasom, B Maciitabe Bcero opranusma aktubaiiust [10JT
CKa3bIBa€TCs Ha BO3MOKHOCTSIX adspOOHOTO 9HEPrOMPOU3BOACTBA, Ha
COKPATHUTEJIBHBIX CIIOCOOHOCTSIX MBIIIIL , CJI€I0BATEIBHO, Ha pab0oTO-
CIIOCOOHOCTHU CIIOPTCMEHA B IIEJIOM.

Bce BblleckazanHoe MO3BOJISIET CYUTATH MPOIECCHI CBOOOIHO-
PaIMKATbHOTO OKMCJIEHNUS, U B TIEPBYIO OYepe/lb JIUMUI0B OMOIOTIYe-
CKUX MeMOpaH, BayKHEHIITNM Jie3a1an TaliiOHHBIM (haKTOPOM, 06y CJIOB-
JIUBAIONINM Pa3BUTHE YTOMJIEHWS W CHIDKEHHE BCeX KOMIIOHEHTOB
busudeckoii paboTocrnocoOHOCTH.

B macrosmee Bpems 11 mpenynpexieHns YTOMIEHUS U cCOXpaHe-
HUsT (hr3UUecKoil paboTOCIIOCOOHOCTH B CIIOPTUBHON MPAKTHUKE MPHU-
MEHSIFOTCSI Pa3JIMYHble SK30T€HHbIE CPEJICTBA, CIIOCOOHbBIE MOBBINIAThH
€MKOCTh aHTHOKCUIAHTHON cUCTeMBI oprann3Ma. K HuM mpeske Bce-
ro oTHocuTcs Tokodeposa (Butamud E) — ecTecTBeHHBIN aHTHMOKCHU-
JIAHT OpTaHm3Ma.

Ha xadeape 6moxumun HI'Y um. I1.D. Jlecradra 66110 m0ap06-
HO WCCIEeIOBAHO aHTUOKUCIUTENbHOE IEHCTBUE PSAla afalTOTEHHBIX
cpeactB (OMOJOTMYECKU aKTUBHbIE HalWTKK <«Benrta», <«Bammaii»,
«Pykurnc», npenaparbl OMOKEHBINEHsT), a TaKKe IPSIMOTO aHTH-
oKcumaHTa — TuMoja. [IpoBeneHHbIe SKCTIEPUMEHTHI TTOKA3aIH, ITO
[IPUMEHEHUE IePEUNCJIeHHBIX IpPerapaToB IPUBOAUT K CHIXEHUIO
WHTEHCUBHOCTH TIEPEKUCHOTO OKUCJIEHUS JTUTTUIOB TIPU BBITTOTHEHUT
CTIIOpTCMeHaMU (PU3MUECKOH PabOTHI, TIOBBIIIEHIIO CIIOPTUBHO pabo-
TOCITOCOOHOCTH.

TecTbl 1151 CAMOKOHTPOJIS

1. OcHoBHOI1 puuyKMHOii yToMiaenus npu 6ere Ha 10 000 m siBisi-
ercs:

a) HAKOIJIeHWe B KDOBU MOJIOYHON KUCJIOTHI

0) CHUIKEHUE B KPOBYM KOHIIEHTPAIIUU MOYEBUHBI

B) CHIKEHUE B MBINIIAX KOHIIEHTPAITNU KpeaTuHpochaTa

T') CHUKEHUE B MBITIIAX CKOPOCTY TKAHEBOT'O JIbIXaHUSI

189



Yacmy 2. buoxumus cnopma C.C. Muxaiinos

2. MakcuMaJbHO€E MOBbIIIEHHE KHCIOTHOCTH Ha6mo/1ae'rcsl mnpu

BBINIOJIHEHHUHA (bl/IBI/I‘leCKI/IX Harpy3o0K:

a) aJlaKTaTHBIX 6) a9pOOHBIX B) JIAKTATHBIX

3. OcHOBHO# MPUYMHOI yTOMJIEHHS TPH Pa0dOTe B 30HE MAKCH-

MaJIbHOM MOIIITHOCTH ABJISIETCSA:

a) HaKOIJIeHWEe B KPOBU MOJIOUHOU KUCJIOTHI

6) CHUIKEHUE B KPOBHM KOHIIEHTPAIIUHU TIIOKO3BI

B) CHIKEHUE B MBITIIAX KOHIIEHTPAITNU KpeaTuHgpochaTa
') CHUKEHUE B MBITIIAX CKOPOCTH TKAHEBOT'O JIbIXaHUSI

4. BoicTpoe ucyepnanue 3anacoB kpeatuHdocdara B Mplax

Ha6.7110/1ae1‘c;1 IIpA BBINIOJTHEHUU HAIrpy30K B 30HE:

a) MaKCUMaJIbHON MOIIIHOCTH B) GOJIBIION MOII[HOCTH
6) cyOMaKCHMMaTbHON MOTITHOCTH I') YMEPEHHOI MOIITHOCTH

3. HOZ[ COCTOSHHUEM YTOMJIEHHUSA ITOHUMAKOT BPEMEHHOE CHHU-

JKEHHue:

a) KOHI[EHTPAIIUHU JIAKTATAa B KPOBH
6) KOHI[EHTPAI[MY MOYEBUHbI B KPOBU
B) MOTpeOIeH ST KUCIOPO/a

r) paboTOCIIOCOOHOCTH

6. OCHOBHO# PUYMHON YyTOMJIEHHS TP PabOTe B 30HE yMEPEH-

HOI MOIITHOCTH ABJISAE€TCA:

a) HAKOIJIEHVE B KPOBU MOJIOYHOUN KUCJIOTHI

0) cHUIKEeHUE B KPOBHM KOHIIEHTPALIMU MOYEBUHBI

B) CHIDKEHUE B MBIIIIAX KOHIIEHTpaInu KpeaTuadocdaTa
T') CHUZKEHUE B MBITIIAX CKOPOCTH TKAHEBOTO JIbIXaHUST

7. Hakonienue B KPOBH MOJIOYHOI KHCJIOTHI SIBJISI€TCS OCHOBHOM

NPUYHHON YTOMJIEHHUSI IPH PaOOTE B 30HE:

a) MaKCUMaJIbHOM MOTITHOCTH B) OOJIBIION MOIITHOCTH
6) cyOMakCHMaJIbHOM MOIITHOCTH ') yMEPEHHOU MOIITHOCTH

8. OcHOBHOIi MPUYMHON YTOMJICHHS NIPH BBHINOJHEHUH ajlaKTaT-

HbIX HATrpy3O0K ABJIAECTCA:
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a) HAKOTLJIEeHHE B KPOBU MOJIOYHOI KMCJIOThI

0) CHUKEHUE B KPOBM KOHIIEHTPALIUHU TTIOKO3bI

B) CHIKEHUE B MBINIIAX KOHTIEHTpaInu KpeaTuadocdata
') CHHKEHUE B MBIIIIAX CKOPOCTH TKAHEBOTO JIbIXaHUST



Ihaea 5 Monexyasprole Mexanuamol YymomieHus

9. MakcumaJjbHOE MOBBINIEHHE KUCIOTHOCTH HAOII0JaeTcs mpu
Oere Ha:
a) 60 m 6) 100 m B) 1000 M r) 10 000 m

10. Mcuepnanue 3anacoB kpeatuHgocdaTa B MpIIIIAX ABASIETCS
OCHOBHOI IPUYUHOI YTOMJIEHHS IPH Oere Ha:

a) 100 m 6) 800 m B) 5000 M r) 10 000 m

11. OcHoBHOIi NPUYMHOH 3aKKCIE€HUS KPOBH BO BpeMs TPEHUPOB-
KH SIBJISIETCSI MOBBILIEHNUE B Heil KOHI[EHTPAIHHU:

a) aMUHOKUCJIOT B) JlaKTaTa

6) TITIOKO3bI I') MOYEBUHBI

12. Hpe,[[eJIbHaﬂ MPOAOJIZKUTECJIbHOCTDb BBINIOJITHEHUS AJIAKTATHBIX

Harpy3oK:
a)15-20 ¢ B) 20—30 Mmun
6) 4—5 MuH r)2-3u

13. Hau6oJiee MHTEHCHBHBIN pacnajl MbIIIEYHbIX OEJIKOB HAOJIIO-
JlaeTcs MPH BBIOJIHEHUH Harpy3o0K:
a) adpOOHBIX 0) CHIIOBBIX B) CKOPOCTHBIX

14. OcHOBHO#M HPUYMHON yTOMJIEHHS NPU MapadoHCKOM Oere
SIBJISIETCS:

a) HAKOTIJIeHNe B KPOBU MOJIOUHON KMCTOThI

6) CHUKEHUE B KPOBM KOHIIEHTPAIIMN MOYEBUHBI

B) CHIKEHUE B MBINIIAX KOHIIEHTPAITNU KpeaTuHgocdaTa

T') CHIDKEHUE B MBIIIIAX CKOPOCTU TKAHEBOTO JIBIXaHWS

15. OaHoii U3 MPHYKMH TOBBIIEHHS] CKOPOCTH CBOOOIHOPAIH-
KaJIbHOTO OKHCJIEHHS BO BPEMSI MBIIIEYHO! PaGOTHI SIBIISIETCS:

a) TIOBBIIIIEHNE B KPOBU KOHIIEHTPAIIUY MOYEBUHBI

6) MOBBITIIEHHOE MOCTYIJIEHIE KUCJIOPO/IA B OPTAHI3M

B) CHIKEHUE B KPOBU KOHIIEHTPAIIUN MOUEBUHBI

I') CHIPKEHHUE B MBIIIAX KOHIIEHTpauu kpeaTuHocdara
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I'nmaBa 6

BUNOXNMHNYECKUE 3AKOHOMEPHOCTHN
BOCCTAHOBJIEHUA

Bo Bpemst MbitiiedHON pabOThI B OpraHu3Me BO3ZHUKAIOT M Hapac-
TAOT PasHOOOpasHble OMOXUMHUYECKKE U (DYHKIMOHATbHBIE CIBUTH,
MPUBO/IAIINE B KOHEYHOM HMTOTe K CHIIKEHWIO (husmdueckoii paboTo-
COCOGHOCTHU U Pa3BUTHUIO YTOMJIEHUsL. Y CTPaHEHUE ITHX HETATUBHBIX
U3MEHEHUIT OCYIIEeCTBIISIETCS TI0Ce PabOThl, B MPOIECCe BOCCTAHOB-
JICHUSL.

Boccranosienue sBisieTcsl BaKHEHIIMM IEPUOJOM B ITOATOTOB-
Ke CIIOPTCMEHA, TaK Kak MMEHHO B 3TO BPeMSI B OPTaHU3Me 3aKJIAJIbI-
BAalOTCsI OCHOBBI POCTa CIIOPTUBHOI PabOTOCIIOCOOHOCTH, PasBUTHUS
CKOPOCTHO-CUJIOBBIX Ka4eCTB W BBIHOCIMBOCTH. 3HAHWUE MOJIEKYJISP-
HBIX MEXaHM3MOB BOCCTAaHOBJIEHUST HEOOXOAUMO TpeHepy st adex-
TUBHOTO YIIPaBJIeHUsT y4eOHO-TPEHUPOBOYHBIM TTIPOIECCOM.

Boccranosnenne ycioBHO Aenntcs Ha ABe (asbl: CPOYHOE U OT-
CTaBJIEHHOE BOCCTAHOBJIEHUE.

6.1. CPOYHOE BOCCTAHOBJIEHUE

Ha arom arame ycrpaHsSOTCS MPOAYKTHI aHadpOOHOrO oOMeHa,
TJIABHBIMU W3 KOTOPBIX SBJISIOTCS Kpeamun v 1aKxmant.

Kpeatun ob6pasyeTcst 1 HAKAIJIMBAETCSI B MBIIIEYHBIX KIETKAX BO
BpeMs (hU3NIeCKUX HATPY30K 3a cueT KpeaTuHbochaTHON peakITnu:

KpeatuHdocdart + AP —> KpeaTuH + ATD

Ira peakius obparuma. Bo BpeMst oT/bIxa OHa mporekaeT B 06par-
HOM HATTPaBJIEHUU:

KpeatnH + AT —> KpeatuHdocdar + AAD
n36bITOK

O06s13aTe/IbHBIM  YCJIOBHEM TTPEBPAIEHUST KPeaTHHa B KpeaTuH-
docdar sapasgerca u3dbTok ATD, KOTOPBIA CO3JA€TCS B MBIIIIIAX
nocjie paboThl, KOTja yske HeT OOJIBIINX HHEProsarpar Ha MbIIIEY-
Hyto fesareabHocTh. Mcrounukom AT® npu BocCTaHOBJIEHUH SIBJISI-
€TCsl TKAaHEBOE JIbIXaHUe, TIPOTEKAIOIIee C JOCTATOYHO BBICOKOU CKO-
POCTBIO U MOTPEOIIAONIEe 3HAUUTEIBHOE KOJMYECTBO KHUCJIOPOJIA.
B kauecTBe OKHCIISIEMBIX CYOCTPATOB Yallle UCTIOIB3YIOTCS KUPHDIE
KHUCJIOTHI.
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Ha ycrpanenue kpeatuna tpebyercst He Gosiee 5 MuHyT. (3/1eCh
U JIajiee TPUBOATCS MAKCUMAJIbHbBIE CDOKU BOCCTAHOBUTEBHBIX MTPO-
1[eccoB 1ocie paborel 60JbInoro obbeMa. Ilocse BoinoIHEHUS (DU3U-
YeCKMX HATPY30K HeOOJBIIOro 00beMa BOCCTAHOBJIEHHE TPOTEKAET
3HAYUTENHHO OBICTPEE. )

B teuenue sToro BpeMeHn HabJIIOAAETCs MOBBIIEHHOE MOTpebIe-
HIe KUCJIOPOJIa, Ha3bIBAEMOE ANIAKMAMHBIM KUCTIOPOOHBIM 00I20M.

AytakTaTHBIN KUCTOPOIHBINA TOJIT XapaKTepU3yeT BKJIAJ KpeaTuH-
docdarnoro mytu pecurresa ATD B sHEproodecieyeHne BbIMOJTHEH-
HOM (hM3UUECKOI HArPY3KH.

HauGosbiine BeJIMYMHBI  aJTAKTATHOTO  KUCJIOPOIHOTO  JI0JITa
(6—8 1) HabmomaloTcsl MOCJe BBIMOJHEHUsT (PU3NYECKUX HArpy30K
B 30HE MAKCUMaJbHON MOTITHOCTH.

JIpyroii mpoayKT aHaspoOHOro oOMeHa — Jiakmam — oOpasyeTcst
U HAKaILJIMBAETCs B pe3ysbraTe (GDYHKIMOHUPOBAHUS TIMKOJUTHYE-
ckoro nytu pecunteza AT®D. Ycrpanenue MoJIOYHOM KUCJIOTHI TPOUC-
XOJIUT MPENMYIIECTBEHHO BO BHYTPEHHUX OPTaHAX, TaK KaK OHA JIETKO
BBIXOJIUT U3 MBITIIEYHBIX KJIETOK B KPOBSIHOE PYCJIO.

JlakTaT, MOCTYMAOIINIT 13 KPOBU B MUOKAPI, TIO[BEPTAETCST a9P00-
HOMY OKHCJIEHWIO W TIpeBparaercs B KoHeuHble NpoayKTel — CO,
u H,0. Takoe okucietnune rpeGyeT KUCI0po/Ia 1 COTTPOBOKIAETCS BbI-
JleJIeHneM 9HEPTUH, KOTOpasi KCIOJIb3YeTCst Jist obecriedeHrsi paboThI
CEPAETHON MBITITITHL.

3HAYNTebHAS YACTh JIAKTATA U3 KPOBH IOTI/IA€T B TIeYeHb U TIpe-
BPAIAeTCs B TIIIOKO3Y. ITOT MPOIECC HA3BIBAETCS 2JII0KOHE02EHE30M.
Cunre3 r0K03bl U3 jakrata Tpedyer aneprun ATD, mcToYHUKOM
KOTOPOTO CJIY;KUT TKaHeBOe JIbIXaHue, TPOTEKAToIIee ¢ TTOBBIEHHOH
CKOPOCTBIO U TIOTPebJIsTIoNIee 30BITOUHOE (TI0 CPABHEHUIO € TTOKOEM )
KOJIMYECTBO KUCJIOPOJIA.

Jlpyras 4yacTp jlakTaTa M3 KPOBM IIOCTYyTaeT B MOYKU. B mouxax,
TaK JKe KaK U B MUOKAPJIE, TAKTAT MOKET OKUCJSATHCS C yIaCTHEM KUC-
JIOPOJIA IO YTJIEKUCJIOTO Ta3a U BOJIbI, IaBast 3TOMY OpPTaHy SHEPTHIO.
YacTp JlaKTaTa yepes3 MOYKH MOCTYIAET B COCTAB MOYH.

Beinensiercst ©3 opraHuaMa MOJIOYHAsl KHUCJIOTa TakKe B COCTa-
Be ToTa. Y CIOPTCMEHOB COJIEPIKaHNe JIaKTaTa B TIOTe MOKeT 3HAYH-
TeJIBHO MPEBBINIATh €0 YPOBeHb B KpoBU. [loaTomy mcmoib3oBanue
I0CJIe TPEHUPOBKU CayHbI I OaHU TTO3BOJISIET YCKOPUTH BbIIEJICHIE
U3 OPTaHU3Ma MOJIOUHOU KUCITIOTHI.

Jlnst yerpanenust M30bITKA JlakTaTa 0OBIYHO Tpebyercst He GoJiee
1,5—2 gacoB. B 310 Bpemst HabJ0/1aeTcst MOBbINIeHHOE (110 CPaBHEHHTO
¢ 10pabounM ypoBHEM ) TIOTpebJIeH e KICTIOPO/Ia, MOCKOJIBbKY BCE Tpe-
BpaleHNs IJAKTAaTa MPOTEKAIOT ¢ yIaCTHEM KUCIOPOJIA.
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[ToBbimenHoe TIOTPebIeHNE KUCa0poaa B Oumkaiimue 1,5—2 yaca
10CJIe 3aBepIleHnsT MbIIIeYHON paboThl, HEOOXOIUMOE JIJISI YCTpaHe-
HUS JJaKTaTa, Ha3bIBAETCS AAKMAMHLIM KUCTIOPOOHBIM 00JI20M.

JIaxTaTHBINT KUCTOPOIHBIN MONT XapaKTepu3yeT BKJAM TIUKOJIU-
tuyeckoro myTtu pecunte3a AT® B sHeproobeciiedeHme MpoaeTaHHON
paborbl. HanboJiblie BeJMYUHBI JAKTATHOTO KKCJIOPOAHOIO I0JITa
(18-20 1) onpenensiorest mocse GU3NIECKONR HArPY3KU B 30HE CyO-
MaKCUMaJIbHON MOIITHOCTH.

YacTryHO KpeaTHH U JIAKTaT MOTYT YCTPAHAThCS U BO BPeMsI Tpe-
HUPOBKHU: NMPH CHUKEHUU WHTEHCHBHOCTHU BBITIOJHSIEMbIX (husmde-
CKUX yIPa)kKHEHMII, a TaKKe B MPOMEKYTKaX OT/bIXa. Takoe BoccTa-
HOBJIEHUE HA3bIBAETCS MEKYULUM.

Takum 06pa3oM, Ha MEPBOM Talle MOKET MOJHOCTBIO BOCCTaHO-
BUTBHCS ajakraTHas paborocrnocobHocTh. JlakraTHas paborocrnocob-
HOCTb Ha 9TOM dTalle BOCCTAaHABIUBAETCS TOJbKO YaCTHYHO, TaK KaK 3a
210 BpeMd (1-2 yaca) HEBO3MOKHO BOCIIOJTHUTD 3aIIAChl MBITIIETHOTO
TJIMKOTEHA.

6.2. OTCTABJIEHHOE BOCCTAHOBJIEHUE

B sTot mepuox B opranu3mMe BOCIIOJHSIOTCS 3allachl XUMHYECKUX
COeTMHEHWH M BOCCTAaHABJIMBAIOTCS BHYTPHUKJIETOUYHBIE CTPYKTYPHI,
paspylieHHble WM TOBPEXIEHHbIE BO BPeMsI MbIIIEYHONH paboOTh.
OCHOBHBIMYM OMOXMMHMYECKMMY IIPOIECCAMY, COCTABJIAIONUMU OT-
CTaBJIEHHOE BOCCTAHOBJIEHUE, SBJISIOTCS CHHTE3BI TJIMKOTEHA, JKUPOB
1 GeIKOB.

Cunre3 I/IMKOreHa MPOTEKAeT B MBIIIIAX M B IE€YeHH, IPUIEM
B IePBYIO OYepelb HAKAIIMBAETCS MBIIIEYHBINA riaukoreH. CUHTe3U-
PyeTcst TIIMKOTeH TJIaBHbIM 06Pa3oM U3 IJIIOKO3bI, TIOCTYIAIONIEN B Op-
ranusm ¢ nuineit. IlpegenbHoe BpeMss BOCCTAaHOBJIEHHSI B OPraHU3Me
3a11acoB rJInKoreHa — 24—36 4acos.

CuHTE3 KUPOB OCYIIECTBISIETCS B KMPOBOiIl TKaHW. BHavane 06-
PasyIoTCs TJAUIEPUH U JKUPHbIE KUCJOTHI, 3aT€EM OHU COEIUHSIOTCS
B MOJIEKYJIy kupa. JKup takske o6pasyercs B CTeHKE TOHKON KHUIIKH
MyTeM DPEeCUHTEe3a W3 IPOAYKTOB IepPEBapUBAaHUS IHIIEBOTO KUPA.
C Toxom MBI, a 3aTeM KPOBU PECUHTE3MPOBAHHBIN JKUP TTOCTYIIAET
B JKUPOBYIO TKaHb. J[JI1 BOCIIOJIHEHNS 3aIIaCOB KUPA HEOOXOIMMO He
6omee 36—48 yacos.

Cunre3 6eJKOB B OCHOBHOM HJIET B MBIIIIEYHON TKaHu. YacTb aMu-
HOKHCJIOT (He3aMEeHMMBbIX ) 00513aTeJIbHO J0JKHA TOCTYIIATD C MHIIEI.
MakcumasbHoe BpeMst ciHTe3a OeikoB — 48—72 Jaca.
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OrTcraBieHHOEe BOCCTAHOBJIEHUE TAKKe BKJIIOYAET U BOCCTAHOBIIE-
Hue (pernapannio) IMOBPEKAEHHBIX BHYTPUKIETOUHBIX CTPYKTYP. DTO
Kacaercss MUOGUOPHUILI, MUTOXOHAPUI, PasiINYHbIX KJIETOYHBIX MEM-
6pan. ITo BpeMeHU 9TO caMblil AJIUTEIbHBII TPOIECC; OH TpeOyeT 10
72-96 yacos.

Bce GuoxuMuyeckue MPOLECCh, COCTABJSAIONME OTCTABJIEHHOE
BOCCTaHOBJICHHE, IIPOTEKAIOT C IIOTPeOICHIEM SHEPIUY, UCTOUHUKOM
KoTopoii aisgercsas AT®D, BOSHUKAOUIMI 32 CYUET TKAHEBOI'O JAbIXaHUSL.
[ToaTomy 1t hasbl OTCTABJIEHHOTO BOCCTAHOBJIEHUS XapaKTePHO He-
CKOJIBKO IIOBBIILIEHHOE IMOTpebIeHre KICA0OPOAa, HO He TaKOe BhIpa-
SKEHHOE, KaK IIPY CPOYHOM BOCCTAHOBJIEHUU.

Baxmneiimreit 0cOGEHHOCTBIO OTCTaBAEHHOTO BOCCTAHOBJICHUS SIB-
JISIeTCST Halnune cynepxomnencauuu (v C6epxX60CCMAHOBIEHUSL).
CyTb 9TOTO SIBJIEHUST 3aKJII0YAETCS B TOM, YTO BEIIECTBA, Pa3pylIeHHbIE
npu pabote, BO BPEMSI BOCCTAHOBJIEHUSI CUHTE3UPYIOTCS B OOJIBIIMX
KOHIIEHTPAIUSX 10 CPABHEHUIO C UX T0PAOOYMM, UCXOAHBIM YPOBHEM.
Ha puc. 12 nmokasaHa cynepKoMIIeHCAIlHsI TIMKOTEHA — BEIIECTBa, KO-
TOPOE PacUIeIIAeTcs IIPaKTUYECKH TIPH JII000I paboTe.

[uKkoreH] LNopabo4nii ypoBeHb

T

CynepkomMneHcaums

Hayvano OkOH4aHne t
paboTsl padoTbl

A\

Puc. 12. CynepkoMIieHcalys rIIMKOreHa IpU OTCTaBJIEHHOM BOCCTAHOBJIEHUHT

Kax BuiHo u3 prcyHka, cyrepKkoMIieHcals HOCUT BDEMEHHbIH Xa-
pakrep, ona obparnma. Ho ecii cymepkoMIIeHCaIHst BOSHUKAET 4acTo
(TIpu peryJISIpHBIX TPEHUPOBKAX ), TO 3TO BEJIET K [IOCTEIIEHHOMY POCTY
MCXO/IHOTO YPOBHS JJAHHOTO BEIECTBA.

OCHOBHOI TPUYWHON CBEPXBOCCTAHOBJIEHNS SBJISETCS TTOBHITIEH-
HOE COJIEpP’KaHUe B KPOBU TOPMOHOB, BJUSIONUX HA CUHTETUYECKUE
rportecchl (MHCYJINH, TECTOCTEPOH U 1Ip.). Bpems HacTy1IeHus cytep-
KOMITEHCAITH CYIIECTBEHHO 3aBUCUT OT CKOPOCTHU Pacriajia BElecTB
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npu paboTe: yeM BbIllle CKOPOCTh PaclieyieHus Kakoro-aubo Bere-
CTBa BO BpeMst pabOThI, TeM ObICTPee TIPOUCXOANUT €ro CUHTE3 TIPU BOC-
CTaHOBJIEHUU U PAHbBIIIE HACTYIAET CYIIEPKOMIIEHCAIIHSI.

Bricora cymnepkommnencanu (CTelneHb IPEBBINIEHUS UCXOIHO-
rO YPOBHsI) OIPeessieTcsl TJIyOMHOI pacraia BelecTsB npu padore.
Yewm ruyGske pactiaj BelectBa 1pu pabore (B pa3yMHBIX Mpejeiax,
TaKk KaK Ype3MEPHBIA paclaj MPUBOIUT K ITePEyTOMJIEHUIO!), TeM
GoJsiee BBIpakKeHa W BBIIIE CyNEPKOMIIEHCAIUSA. ITa OCOOEHHOCTh
CYTEPKOMTIEHCAIIUY 3aCTaBJIsIeT TPeHepa MPUMEHSTh HAa TPEHUPOB-
KaxX YIpaKHEeHUsI OOJIBIION MOITHOCTH M HPOAOJIKUTETbHOCTH LTSk
TOT0, YTOOBI BHI3BATh B OPraHU3Me CIIOPTCMEHA JI0CTATOYHO TIIyOOKUI
pacrmaj TexX BEleCTB, OT COEPKAHMS KOTOPBIX 3HAUUTEIbHO 3aBUCUT
paboToCIIOCOOHOCTb.

[lns cropTcMeHa CynepKOMITEHCAIUS HWMEET WUCKJIIOYUTEIbHO
BaykHOe 3HaueHue. Ha BbIcoTe cyneproMIieHcaluu CyecTBEHHO BO3-
pacraer paboToCOCOOHOCTD U, CJIEI0BATEIHHO, BCE KauecTBa JBUTa-
TeJbHON AeATeabHOCTU (CHUIa, CKOPOCTb, BEIHOCIUBOCTD U JIP.), UTO,
HECOMHEHHO, CKa3bIBAETCS HAa CTIOPTUBHBIX Pe3yIbTaTax.

W3 BBITIIECKA3aHHOTO BBITEKAET, YTO BaKHENIEH 3a1auell TpeHepa
SIBJISIETCSI TPAMOTHOE TPUMEHEHNE PA3JUYHBIX CPE/ICTB, HAIIPABJIEH-
HBIX Ha YCKOPEHKE BOCCTAHOBJIEHKSI PaOOTOCIIOCOOHOCTHU TOCTIE Tpe-
HUPOBOK OOJIBIITOTO 06beMa U MHTEHCUBHOCTH.

Wcnionbayemble B HACTOSIIIEE BPEMST B ITPAKTUKE CIIOPTA CPENICTBA,
YCKOPSIOIINE BOCCTAHOBUTEIBHBIE TIPOIIECCHI B OPTaHU3ME CIIOPTCMeE-
Ha, MOKHO OTHECTH K TPEM HAIIPaBJICHUSIM:

® 11e/[arOTUYECKUE;

® TICHX0JIOTUYECKUE;

® MeIUKO-OUOJIOTHYECKHE.,

K nemarorndeckum crocob6aM yCKOPEHUsI BOCCTAHOBJIEHMsT pabo-
TOCIIOCOOHOCTH MOKHO OTHECTH:

— WCITOJTh30BaHNE B TPEHNPOBOYHOM TIpollecce (GU3NIECKUX HATPY-
30K, COOTBETCTBYIOMINX (PYHKITMOHATHBHOMY COCTOSTHUIO CIIOPTCMEHA;
UCKJIIOYeHNE 3aIPeIeTbHBIX HAaTPY30K, BRI3BIBAIOIINX YPE3MEPHO TITY-
6okre GuoxuMmdecKre 1 (GyHKITMOHATBHDIE CIBUTH B OPTAHU3ME;

— PalMOHATIBHYIO PETYJISPHOCTb TPEHUPOBOUHBIX 3aHSITUN, HAJIM-
qrte HeoOXOAMMOMN TIPOIOJIKUTETLHOCTH OT/bIXa MEXK/LY TPEHHPOBKA-
MU;

— YepelOBaHKeE JIAKTATHBIX M a9POOHBIX HArPY30K, TPeLyIpekia-
[olilee Ype3MepHoe 0Opa3oBaHie U HAKOILIEHUE B OPTaHM3Me JIaKTaTa
C TTOCJIEYIONINM MOBBITIIEHNEM KIUCJIOTHOCTH.
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[Icuxosornueckue cpencTBa, yCKOPSIONUe BOCCTAHOBJIEHME, Pa3-
HOOGpas3Hbl. Ha MmpakTiKe 4acTo UCIIOIB3YIOTCST CIEYIOIINE CITOCOODI
MICUXOJIOTMYECKOTO BO3/IEHICTBUS:

— TICUXOJIOTUYECKAs CAMOPETY IS,

— ayToTeHHas ICMXOMBITIIEYHAsT TPEHUPOBKA;

— BHYIIIEHUE U TUITHO3;

— MY3bIKa U I[BETOMY3bIKA;

CIeIaJTbHbBIE JIbIXaTeJbHbIE YIIPAXKHEHUST;

— neuxoruruera (6JaronpusiTHeIe yCJa0BUsE ObiTa, pasHooOpasue
ZI0CyTa, UCKJIIOYEHNE OTPHUIIATENbHBIX 9MOIUH U T.IT.).

Bosiee moapobHO Heaarornyeckue M MCUXOJOTHYECKUe CPeCcTBa
YCKOPEHUsST BOCCTAHOBJIEHUsST PabOTOCIIOCOOHOCTH PacCMaTPUBAIOTCST
B KyPCax COOTBETCTBYIONIUX JUCIUILINH.

Mennko-61oIOTHYECKHE  CPECTBA  YCKOPEHWS]  BOCCTAHOBJIE-
HUST pabOTOCTIOCOOHOCTH UTPAIOT OYeHb Ba)KHYIO POJIb B IMOATOTOB-
Ke CIOPTCMEHOB JII0OOH KBaJU(MUKAIUU U IMIMPOKO TPUMEHSIOTCS
B CIOPTUBHOI TIpakTrKe. K HUM oTHOCATCS:

— ruaporeparnust (ynr, 6aHsi, cayHa, BAHHBI);

— Maccak (MaHyaJbHbIH, BUOpOMACCaxk, THAPOMACCAK, MOIABO/I-
HBI).

B KOHEYHOM HTOTE BCE CIIOCOOBI THAPOTEPAITUU U Maccaka IPUBO-
IST K yeuseHuio auMdo- 1 KpoBoobGpaienust. Biarogaps sTomy BHY-
TPEHHME OpPTraHbl U 0COOEHHO MBIIIIBI OCBOOOKIAIOTCS OT KOHEUHBIX
POAYKTOB MeTabou3Ma (B IePBYIO 04epe/lb OT MOJOYHOM KUCTIOTHI)
U TTOJIyYaOT B GOJBINNX KOJMYECTBAX KUCIOPO/I, SHEPTeTHUYECKIE HC-
TOYHUKH, CTPOUTEbHBIN Marepuas (Mpesk/e BCET0 aMUHOKUCJIOTHI
IS cUHTe3a GEJTKOB, TJIIOKO3Y [/ CHHTE3a TJIMKOTeHa ).

— THosiHotleHHOE TUTAHUE.

3a cueT MUTAHMS B OPIaHU3M U3 BHE TIOCTYIAIOT UICTOYHUKY SHEP-
run (YTJIeBO/Ibl, JKUPbI), CTPOUTEIbHBIN MaTepuas (AaMUHOKUCJIIOTHI,
HEHACHIIIIEHHbIE JKUPHbIE KUCJIOTBI, TJII0K032a), BATAMUHbBI 1 MUHEPAJIb-
HbIE BEIIECTBA, T.e. BCE, YTO HEOOXOIMMO [IJisi OBICTPOTO MPOTEKAHUS
BOCCTaHOBUTEJIbHBIX TpoiteccoB (OoJiee TMOAPOOHO HCIIOJIb30BaHNE
MUIIEBBIX (DAKTOPOB, B TOM YHCJIE MUIIEBBIX T00aBOK /ISl YCKOPEHUST
BOCCTAHOBJIEHUsI U TIOBBIIEHNST PabOTOCIIOCOOHOCTH CM. B TJiaBe 8
JAHHOTO pa3iesia).

— JlexapcTBeHHBIE CPE/ICTBA.

[Ipumenenue paspeleHHbIX (apPMAKOJIOTUYECKUX IIPENapaToB
ctoco6CTBYET POCTy paboTOCTIOCOOHOCTH, YCKOPEHUIO BOCCTAHOBJIE-
HUSI, TOBBIIEHUIO YPOBHS a/IaNITAIIMK K MbITIIeYHbIM Harpy3kam. Dap-
MaKOJIOTUYECKUE CPENCTBA TAKKE MOTYT CTUMYJUPOBATH UMMYHHbBIE
CBOJICTBA OpPraHU3Ma, yIydIiaTh GHO9HEPTETHKY OpraHu3Ma.
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TecTbl A1 CAMOKOHTPOJIS

1. Cy0OcTpaThl, M3pacXo0BaHHbIE BO BpeMs pabOThl, BOCCTaHAB-
JIMBAIOTCS B MOC/IE/I0BATENbHOCTH:

a) 6esiku, )KUpbI, KpeaTundocdar

06) kupsl, KpeaTuHdocdar, OeaKu

B) KpeatnHdocdaT, TTUKOTEH, KUPHI

r) kpeaturdocdar, 6eaKU, KIUPDI

2. MakcumajpHOe BpeMs BOCCTaHOBJIEHHSI 3alacoB TIMKOTeHa
B MBIIILAX I0CJ€e paGoThl 60JIbIIOro 00beMa:
a) 4—5 MuH 6) 18-24 4 B) 2—3 CyTOK r) 7-8 cyTOK

3. HauGosbmiasi BeJMYHHA JTAKTATHOTO KHCJIOPOIHOTO 10JTa
Y XOPOUIO TPEHHPOBAHHBIX CIIOPTCMEHOB:
a)1-2x 6) 6-8 1 B) 18-20 r) 30—40 71

4. MakcuManbHOe BpeMsi BOCCTAHOBJIEHUSI 3allacoOB KpeaTuH-
docdara B MpIIIIIAX TOCTIE BHIMOJIHEHUS ATAKTATHBIX HATPY30K:

a) 20-30c 6) 4—5 muH B) 18—24 4 r) 2-3 cyTOK
5. CuHTE3 IJIMKOTeHa B MBIIIIAaX YCKOPSIET TOPMOH:

a) aJipeHaTuH B) KOPTUKOCTEPOH

6) nHCyIUH T') TECTOCTEPOH

6. AnaKkTaTHBII KMCJIOPO/IHBIN JOJT — 3TO:

a) mopabGouee morpebdaeHne KUCIOPoaa

6) morpebiieHre KUCJAOPOAa BO BPEMs BBIMOJHEHUsT aJaKTaTHON
HATrpy3Ku

B) norpebieHre KUCI0poaa B TedeHne 4—5 MUH 0CJIe BbIIOJHE-
HUS AJIAKTAaTHOU HATPYy3KU

r) norpebieHue KUCIOPoga B TedeHwe 1 4 Iocje BBIIOJHEHMS
aJIaKTaTHOM HArpy3Ku

7. [lng onpejeeHus JaKTATHOTO KHCJIOPOIHOTO /I0JTa U3Mepsi-
10T IOTPe0JIeHne KUCIOPOo/a:

a) BO BpeMsI BBITTOTHEHUS JIAKTaTHON HATPY3KU

6) B TeyeHMe 4—5 MUH 1TOCJI€ BBITIOJTHEHUS JIAKTATHOW HAIPY3KU

B) B Teuenrie 60—90 MUH 10cJIe BBITIOJTHEHUS JJAKTATHOM HArPy3KH

T) B TeueHre 2—3 4 1MOCJIe BRITOIHEHNS JaKTaTHON HATPY3KU
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8. Cunre3 MbIIIEYHbIX OEJIKOB YCKOPSIET TOPMOH:
a) aJipeHaJIuH B) aJIbJIOCTEPOH
6) TUPOKCUH ') COMaTOTPONUH

9. HauGosblasi BeJMYMHA JAKTATHOIO KHCJIOPOIHOTO [0Jra
Y XOpOIIIO TPEHUPOBAHHBIX CIIOPTCMEHOB:
a)y1-2n 6) 6-8 1 B) 18-20 1 r) 30-40 n

10. MakcumanbHOe BpeMsI BOCCTAaHOBJICHHS 3allaCcOB KpeaTHH-
docdara B Mpiax nocsie BhIIOTHEHUS aJJAKTaTHBIX HATPY30K:
a) 20-30c 6) 4—5 MuH B) 2-3 4 r) 2—-3 cyTOK

11. MakcuMasibHO€ BpeMsi YCTPAHEHH S JIAKTATA TOCJIE BbIIIOIHE-
HUSI JJAKTaTHBIX Harpy30K OOJIBIIOrO 00bema:
a) 5—6 mun 6) 15-20 mur  B) 40-25mMun 1) 1,5-24
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I'masa 7

BUNOXNMHNYECKUE 3AKOHOMEPHOCTHN
AJIATITAIIUN K MBIIIEYHOI PABOTE

Ajfanraiusa B MHAPOKOM CMBICTIE — 9TO TIPUCTIOCOOTEHNE OPTaHI3-
Ma K cpejie OOUTaHUsI, K YCIOBHSIM €r0 CYIIeCTBOBAHWUSL. Y CIOBUSI JK€
SKU3HU CIIOPTCMEHA CYIIECTBEHHO OTIMYAIOTCS OT TeX, YTO HabJIIo/a-
eTcst y JIofiell, He 3aHMMAIONIMXCS CIIOPTOM. ITO HEOOXOAUMOCTD CO-
OJIIOAEHUST CTPOTOrO PEKUMA JHS, CTPECCOBBIE COCTOSIHUS BO BPEMS
COpPEBHOBAHUIA, YacThle Pa3be3/ibl, CMEHA YACOBBIX IOSICOB U KJIMMAa-
TUYECKHUX 30H, IIOAYMHEHHOCTH TPeOOBAHUAM TPEHEPa U, HAKOHEIL, 9TO
HEOOXOAMMOCTh CUCTEMATHYECKHU BBIIOAHATH 00Jbline GU3MYECKUE
Harpy3KH.

B mannoM pasgese OymeT paccMOTpeHa ajalTallisl OpraHu3Ma
CIIOPTCMEHA K MBIIIEYHOi paboTe, Tak Kak B ee MPOsIBICHUE CyIIle-
CTBEHHBII BKJIaJ] BHOCAT OMOXUMUYECKIE MEXaHU3MBL.

OO0menpUHATBIM  ONpeJe/IeHeM TaKOW afalTallii  SIBJSIETCS
crenyioniee. Adanmauus k¥ Molueunol pabome — 510 CTPYKTYPHO-
(hYHKIMOHAIbHAS TEPECTPOITKa OpraHu3Ma, BeAyliast K PocTy paboTo-
CIIOCOOHOCTH ¥ TIO3BOJISIONIAsT CIIOPTCMEHY BBITIOJIHATH (DU3HYECKHE
HarpysKku OOJIbIIEH MOIITHOCTH ¥ TIPOIOJIKUTEIBHOCTH, pa3BUBaTh 00-
Jiee BBICOKHME MBIIIIEYHbIE YCUJIHS TI0 CPAaBHEHUIO C HETPEHUPOBAHHBIM
YeJIOBEKOM.

buoxumuyeckrie n (PU3NOJIOTHYECKIE MEXaHU3MbI afalTal[in
K (usnyeckuM Harpyskam cOOpPMUPOBAJINCH B XOJe JINTENbHOMN
3BOJIIOIMH KUBOTHOTO Mupa u 3adukcuposansl B crpykrype JHK
(B renome). IToaTomy y Kak10T0 YyesoBeKka NUMEIOTCS BPOXKAEHHbIE Me-
XaHU3MBI aJIaNITAIlUH, YHACJIEZIOBAHHbIE OT POIUTEJIEN.

Takasi BpoOKIeHHasT afanTaiusl Ha3bIBAETCSI 2eHOMUNUUECKOU.
TakuMm 006pa3oM, OpraHM3M M3HAYAIBHO 00JIaJaeT CIOCOOHOCTHIO
aIaTITUPOBATHCS K BBITIOJHEHUIO PU3UYECKON HATPY3KU. B mpuHIuTe
MOJIEKYISIPHbIE MEXaHU3MBI aalTallii OANHAKOBBI IJIs JTI000TO Op-
ranu3ma. OIHAKO YPOBEHb PEATM3AlUU OTIETHHBIX afallTallMOHHbIX
MEXaHU3MOB XapaKTepU3yeTCs 3HAUMTETbHBIMU WHIAUBHUIYAJIbHBIMU
KoJIeOGaHUAMM U B CYIIECTBEHHON Mepe 3aBUCUT OT COMaTOTHIIA ¥ THIIA
BBICIIIE HEPBHOM AEATETHHOCTH KaKIOTO MHANBUIA.

Hanpumep, ogHu MHAUBUABI 06JAAAI0T BBIPAXKEHHOM CIIOCOOHO-
CTBIO aJAITUPOBATHCS K BBIMOJTHEHHIO KPATKOBPEMEHHBIX CHUJIOBBIX
WM CKOPOCTHBIX YIPakKHEHWH, HO OBICTPO YTOMIISIIOTCS TIPH TIPO-
JOJKUTENBHOM paboTe. JIpyrue e JIErko MepeHocsaT AJUTebHble Ha-
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IPY3KKM HEBBICOKON MOIIHOCTH, HO HE MOTYT Pa3BUTh OOJBIIYIO CHITY
u GpicTpoty. VIHANBUyaibHbIE 0COOEHHOCTH TeHOTUITMYECKOM ajiar-
TalKuy HeOOXOUMO YUUTBIBATH TP OTOOPE J1JIs 3aHATUI OTAETIbHBIMU
BUJIAMU CIIOPTA.

AnantalinoHHble BOBMOKHOCTHU B TeUE€HUE JKU3HU MH/IUBU/IA U3Me-
HSIIOTCSI: Y PACTYIIEro OpraHu3Ma ¢ BO3PACTOM OHU YBEJNYUBAIOTCS,
B 3PEJIOM BO3pacTe CTaOUIM3UPYIOTCS U O Mepe CTapeHUs CHUKa-
forcst. OcoOeHHO 3HAYUTENbHOE YBEJTMUYEHUE aalTallMOHHBIX BO3-
MOJKHOCTEN MPOUCXOIUT TIPU PETYJISIPHOM BBINIOJIHEHUN (PU3HUECKUX
YIPaKHEHUH.

[Ton BMSHUEM cHUCTEMATUYECKWX TPEHUPOBOK aJ[alTAIllMOHHbIE
MeXaHU3MbI COBEPIIEHCTBYIOTCS, M YPOBEHD a[lallTAIIMM K MBIIIEYHON
paboTe 3HAYMTEIBHO BO3pacTaer. Takoil MPUPOCT aJanTal[HOHHBIX
BO3MOKHOCTEN OpraHuaMa, HabJtoaeMblil B TeUEHUE ero KU3HHU, Ha-
3BIBaeTCS (hpenomunuueckoi adanmavuei.

CrpykTypHO-(DYHKIIMOHATIbHAS MTEPECTPOiiKa opraHuama, obecre-
YMBAIOIIAs aalTalnio K (hu3ndeckoil pabore, BKIOYaET pasHooOpas-
HbIE ITPOIIECCHI, KACAIOINECST BCEX YPOBHEN OpraHU3allii OPraHu3Ma,
HAYMHAgd OT XUMUYECKUX PEAKIIN W 3aKaHYMBAsl BHICIIEN HEPBHOUN
nesiteibHOCTBIO. Jlasee OyayT paccMOTPEHbI OUOXMMUYECKUE IPO-
IIECCHI, JIEsKAlIe B OCHOBE alallTal[ii CIIOPTCMEHA K TPEHUPOBOYHBIM
1 COPEBHOBATEJIbHBIM HATPY3KaM.

Apanraius opranusmMa K QU3NYECKUM HAarpy3kaMm HOCUT (Da3HBIi
XapakTep U B HeHl BBIZIEJATOT 1Ba dTama (Mau (hasbl) — CPOIHYIO U I0JI-
TOBPEMEHHYIO /Al TAIIHIO.

7.1. CPOUYHAA (OKCTPEHHAA) AJAIITAIINA

OCHOBOW CPOYHOIT afanTanuu sBJASETCS CTPYKTYPHO-(DYHKIINO-
HaJIbHAS [EePeCTPONKA, IIPOUCXOAAIIAS B OPraHu3Me HEelOCPEACTBEH-
HO TIpH BBIOJIHEeHNH (pusnueckoil pabotsl. 1lesbio aToro srana agar-
TallUM SIBJISIETCS CO3[aHUe MBbIIIIaM ONTUMAIbHBIX YCIOBUI sk
(YHKIMOHMPOBAHMUS, IPEKIE BCETO 3a CUET YBEJUYEHUST UX IHEPToc-
HaOKeHUs.

Heob6xoaumble 111 9TOr0 OMOXMMUYECKHEe 1 (DU3HOJOTHYECKHe
CABUIY BO3HUKAIOT II0Z BO3LEHCTBUEM HEPBHO-TOPMOHAJILHON pe-
ryaanuu. Panee 0oTMe4anoch, YTO IIPHU BHIIIOJHEHUN MbIIIEYHbIX Ha-
IPY30K IOBBINIAETCS TOHYC CUMIATHYECKOTO OT/EeJIa BereTaTUBHOMN
HepBHON cucteMbl. ClIeICTBUEM 9TOTO SIBJISIETCS] YBEJIUYEHHUE CKOPO-
CTU KPOBOOOpAIIEHUST U JIETOYHOM BEHTUJISIIMU, IIPUBOIAIIEE K JIyd-
meMy CHaOKEeHUIO MBIIII] ¥ APYIUX OPraHOB, UMEIOIUX OTHOIIEHNE
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K MBIIIIEYHON /IeSITeTbHOCTH (TI€9eHb, MO3T, JIeTKUe U IP.), KUCIOPO-
JIOM ¥ SHepreTudeckuMu cybcrpatamil. Bo/binoil BKIaj B pa3BUTHE
CPOYHOM aflanTaliiyl BHOCST CTPECCOPHBIE TOPMOHBI — KaTEXOJIaMUHBI
U TJIIOKOKOPTUKOU/IBI.

Ha xyieTouHoM ypoBHe 110/ BO3/IeICTBUEM HEPBHO-TOPMOHAIBHOM
PeryJsiiiiy yBeJNYnBaeTcs: BIpaboTKa aHepruu. B ocHOBE 9TOrO $IB-
JIEHUST JIEKUT U3MEHEHHe HalpaBJIeHHOCTH MeTaboJn3Ma B KJIeTKaxX
(B 1epBYyIO OYeEPelb B MUOIIUTAX ): 3HAYNTELHO YCKOPSTIOTCS PEAKIINH
KaTaboJIM3Ma IIPU OAHOBPEMEHHOM CHUKEHUK CKOPOCTH aHabosmde-
CKUX TIpoleccoB (raBHbIM 00pa3oM crHTe3a OeskoB). Kak nsBecTHo,
B X0Jl¢ KaTaboJIM3Ma BBIIEJISETCS S9HEPIrUus U MPOUCXOAUT 0OpasoBa-
ne AT®D. CiegoBaTe/ibHO, TIOBBIIIEHE CKOPOCTH KaTaboM3Ma yBe-
JIMYUBAET dHEProodeceyeHne MbIIedHON paboThl.

K OCHOBHBIM M3MEHEHHSAM KaTabOJIMYECKUX ITPOIECCOB, IPUBO-
JSIUM K YBEJIUUYEHUIO aHeproobecedenns (GU3NUECKUX HArpPy3oK,
MOYKHO OTHECTH CJIeYIOTINE:

e Yckopenue pacnada enuxozena 6 newenu ¢ 06pa3oBaHueM CBO-
GOIHOI TJIIOKO3bI, BeAyllee K MOBBIIEHUIO KOHIIEHTPAI[K TJIIOKO3bI
B KpoBH (paboyasi TUIIEPTIIMKEMHUsI) U YBEJUYEHUIO CHAOKEHMS BCEX
OpPraHOB 3THUM BaKHEWITUM MCTOYHUKOM dHepruu. [Ipu BbITIOTHEHUN
(dbusmyeckoii paboThl paciienienne rInKoreHa B Ie4eHd CTUMYJIHPY-
€TCS aIPEHATTTHOM.

o Yeunenue aspo6mozo u anasapoomnozo OKUCIEHUA MbLULEUHO-
20 2auxozena, obecrednBaliee BbIPadOTKY OOJIBIIONO KOJUYECTBA
AT®. IIpy ”HTEHCUBHBIX HATPY3KaX IJIMKOTEH B MBIIIIIAX TIPEUMYIIIE-
CTBEHHO aHa3POOHO IIPeBpaNaeTcss B MOJOYHYIO KUCJIOTY, a IIPU BbI-
HOJTHEHUH TTPOAOJIKUTEIbHON PabOThl HEBBICOKOI MOITHOCTHU TJIMKO-
reH aspoOHO PacIaaeTcst, B OCHOBHOM JIO YIJIEKKCJIOTO Ta3a ¥ BOJBL.
Wcnosib30BaHMEe MBIIIIEYHOTO TJIMKOTEHA B KAYeCTBE HCTOYHUKA dHEP-
TUH TaKKe YCKOPSETCS MO/ BAUSHUEM aJpeHaTTHa.

o Iloevlimenue ckopocmu mrxane6ozo ObIXaAHUs B MUTOXOHIPU-
SIX. ITO MPOUCXOJUT 10 IBYM IpUYMHAM. Bo-TiepBbIX, yBeJIUYNBaeT-
ca cHabKeHre MUTOXOHAPHI KUCIOPOJIOM; BO-BTOPBIX, MOBbINIAETCS
AKTUBHOCTb (DEPMEHTOB TKAHEBOTO JIBIXaHUS BCJEICTBUE aKTUBUPY-
foero geficteus n36biTka AJJMD, BO3SHUKAONIErO IPU UHTEHCUBHOM
ucmosibzopanuu AT@ B MbINIEYHBIX KJIETKAX BO BpeMsl (PU3NUECKON
paboThL

o Yeeauvenue modunusauuu xncupa u3 xncupoewvix deno. Benesn-
CTBUE 3TOTO B KPOBU IOBHITIAETCS YPOBEHD HEPACHIETIIEHHOTO JKUAPA
U CBOOOIHBIX KMPHBIX KUCJOT. MOOMIU3AIMS JKUPa BBI3HIBAETCS
UMITYJIbCAMH CUMITATHYeCKOI HEPBHOM CUCTEMBI U JIPEHAIITHOM.
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e ITosvimenue ckopocmu f-oKucCienus HCUpHolX KUCA0M U 00-
PA308aHUSL KEMOHOBBIX MeJL, SIBIISTIONIUXCS] BAKHBIMU UCTOYHUKAMU
SHEPIUU [IPU BHIMOJHEHUHN [TUTETHHON (Pr3yecKoil paboThI.

3amesieHie aHaGOJIMUYECKUX TIPOIECCOB 3aTPATUBAET B IMEPBYIO
ouepeiib cuHTe3 GeskoB. Kak yike GblII0 0TMEYEHO, CHHTE3 OeJIKOB s1B-
JISIETCST 9HEPTOEMKUM TIPOIIECCOM: Ha BKJIOYEHHME B CHHTE3UPYEMBbIil
60K TOIbKO OJIHOW aMUHOKHCIOTHI TPEOYETCST He MeHee TPeX MOoJie-
kys1 AT®. TToaromy TOpMOKEHME BO BPEMST MBIIIEYHOI PAOOThI TOTO
aHabOJIITYECKOTO0 TIPOIlecca TIO3BOJISIET MBITIIIAM HCIIOIb30BATh GOJIb-
e AT®D pis obecniedenust cokpauienus u paccaadaenus. CHIKeHue
CKOPOCTH CUHTEe3a GEJIKOB BO BpeMst (pu3ndecKoil paboThbl BbI3bIBAETCSI
TTIOKOKOPTHKOU/IAMHU.

Omnuicantbie Bbilile OHOXUMUYECKIE CIABHUTH, BO3HUKAIOIIME TIPH
CPOYHOU a/[aNTAIMK, KAYECTBEHHO OINHAKOBBI JIJIs1 JTI0GOTO YeI0BeKa.
OHAaKO TO/I BJIMSIHIEM CHCTEMATHYECKUX HArPy30K, 0COOEHHO CIOP-
TUBHOTO XapaKTepa, 3TU U3MEHEHUsI MOTYT ObITh OoJiee TIyOOKUMU
Y 3HAYMTEJIBHBIMHU, YTO B UTOTE MO3BOJISIET TPDEHUPOBAHHOMY CIIOPTC-
MEHY BBITIOJHATH PabOTy OOJBINEH MOIHOCTH W MPOIXOJIKUTEb-
HOCTH.

7.2. JOJITOBPEMEHHAA (XPOHNYECKAA) AJAIITAIIA

ITaIl 0JATOBPEMEHHON a/IaliTalliy MTPOTEKAET B MPOMEXKYTKAX OT-
JIbIXa MEXK/y TPEHUPOBKaMK 1 TpeOyeT 60JIbIIoro Bpemenu. buosoru-
YecKoe Ha3HaueHUe J0JATOBPEMEHHON a/lanTalui — CO3/IaHNe B Opra-
HU3Me CTPYKTYPHO-(DYHKIIMOHATIBHON Gasbl /IS Iy UIlei peaninsaiun
MEXaHM3MOB CPOYHON aJamnTaliuu, T.e. JOJITOBPEMEHHAsT afalTaliius
MpeHA3HAYeHA /IJIT TIOJITOTOBKU OPTaHW3Ma K BBITIOJHEHUIO TOCJIe-
IyIOInX (DU3NMIECKUX HAarPY30K B ONTUMATBHOM PEKIME.

MO’KHO BBIIEJIUTD CJIEYIONINE OCHOBHbBIE HATIPABJIEHUS JI0JITOBPE-
MEHHOI a/Ian TaI[uu:

o Ilogvimenue crxopocmu 80CCMAHOBUMENLHBIX NPOUECCOB.
OcobeHHo 60JIbIII0e 3HAYEHUE JIJIST PA3BUTHS JOJITOBPEMEHHOI ajiall-
TallMd MMEET YCKOPEeHWe CUHTe3a OEJKOB U HYKJIEMHOBBIX KHCJIOT.
ITO MPUBOJIUT K YBETMIEHHUIO COAEPIKAHUSA COKPATUTETHHBIX GEKOB,
6eJIKOB-(hePMEHTOB, KHCJIOPOA-TPAHCHOPTUPYIOMMX OeKoB (reMo-
rJI06MH ¥ MUOTJIOONH ). BJiarogapsi TIOBBIIEHHIO COIEPKAHUST B KJIET-
KaX GeJKOB-(hDEPMEHTOB YCKOPSIOTCST CHHTESBI IPYTUX OUOJOTHYECKA
Ba)KHBIX COEJIMHEHNH, B YaCTHOCTH KpeaTnuHpocdara, TIIMKOTreHa, Jin-
nuaoB. B pe3ysbraTe TaKoro BO3AEWCTBUS CYNIECTBEHHO BO3PACTAET
9HEPreTHYeCKUil TOTEHITHA OPTaHU3Ma.

203



Yacmy 2. buoxumus cnopma C.C. Muxaiinos

o Ysenuuenue codepiucanusi GHYMPUKIEMOUHBLIX OP2AHOU0E.
B miporiecce pa3BuTus ajiantanuu B MbIIIEYHBIX KJIETKAX CTAHOBUThCS
GOJIbIIIE COKPATUTEBHBIX 9JIEMEHTOB — MUO(DUOPUILI, YBETMUMBAETCSI
pasMep ¥ KOJMYECTBO MUTOXOHIPUI, HaOJIIOIAeTCsT Pa3BUTHE CAPKO-
MJIa3MaTUYECKOi ceTH. B KOHEYHOM UTOTe 3TN U3MEHEHUS BbI3BIBAIOT
MBITIIEYHYIO TUTIePTPOdUIo.

e Cosepuiencmeoganue MexaHusmMo8 HEPEHO-20PMOHANLHOU
peeynayuu. [1pu 5TOM BO3pacTaioT CHHTETHYECKHE BO3SMOKHOCTH H-
NOKPUHHBIX JKeJIe3, YTO MMO3BOJISET TPU BBITIOJTHEHUN (PU3MYECKUX Ha-
TPY30K I0JTBINE TIO/IEP;KUBATh B KPOBY BBICOKMI yPOBEHb TOPMOHOB,
006€eCTIeYMBAIOTIIX MBITIEYHYIO eI TETBHOCTD.

e Pazeumue pe3ucmenmnocmu xk OUOXUMUMECKUM COBUAM,
BO3HMKAOIIMM B OpPraHU3Me BO BpeMsl MblledyHOi pabotel. Ipeskie
BCETO ATO KACAETCSI YCTOMUYMBOCTU OPTaHU3MA K MTOBBINIEHUIO KUCIIOT-
HOCTH, BBI3BAHHOTO HAKOTLIEHUEM JakTaTa. [Ipeamonaraercs, uyto He-
YYBCTBUTEIBHOCTH K POCTY KUCJIOTHOCTH Y aJIalITUPOBAHHBIX CIIOPTC-
MeHOB 00ycJIoBJieHa 00pa3oBaHUWEM Y HHUX MOJIEKYJSPHBIX (HOPM
GEJIKOB, COXPAHSIOIINX CBOU OUOJIOTHYECKUE (PYHKITMU IPU TIOHUKEH-
HBIX 3HaYeHusX pH.

B xozte TpeHrpoBOYHOTO TMporiecca oba dTara afaTanud — CpoU-
Hasg 1 JIOJITOBPEMEHHAs — TT00YEPEHO TOBTOPSIOTCS M OKAa3bIBAIOT
IpyT Ha ipyra B3auMHOe BiusAHMe. Tak, cpoyHas afanTalius, MposB-
JIAIONIAsICSA BO BpeMsl (DU3MYECKON PabOThl, IPUBOAUT K BO3HUKHO-
BEHMIO B OpraHusMe TIyOOKUX OMOXUMUYECKUX M (DYHKIIMOHATBHBIX
CIIBUTOB, KOTOPbIE SIBJSIOTCS HEOOXOMMMBIMU TIPEITOCHUIKAMU JIJIsT
3aIycka MEXaHU3MOB JIOJITOBPEMEHHOM afanTaiuu. B cBoio ouepess,
NIOJITOBPEMEHHAS a/IANTaINs, TTOBbIIIAs 9HEPTeTUYECKUHN TTOTEHIIAAI
OpraHM3Ma, YBEJINYNBAET BO3MOXKHOCTA CPOYHON afamTanun. Takoe
B3aMMO/IECHICTBUE CPOYHON ¥ OJATOBPEMEHHON aJalTaIii TOCTeeH-
HO BeJIET K POCTY paboTOCIIOCOOHOCTH CIIOPTCMEHA.

7.3. TPEHPOBOYHBIN DDDEKT

B ciopTuBHO# TpaKkTHKe A KOTUIECTBEHHON OTIEHKY afanTaIllin
K MBIIIIEYHOIT pabOTe 4ACTO UCTIOMB3YIOTCST OMOXMMUUYECKUE TIOKA3aTe-
JIX: CPOYHBIN, OTCTABJIEHHBIN M KyMYJISITUBHBIN TPEHUPOBOUYHbBIE 3(-
(hexThL.

Cpounbviii mpenupogounvlii 3hhpexm xapakrepusyer CPOUYHYIO
aganraiuio. ITo cBoeii cyTu oH TpecTaBisieT co60il GHOXUMUYECKIE
CABUTHU B OPTaHU3MeE CIIOPTCMEHA, BBI3bIBaeMble IIPOIleccCaMu, COCTaB-
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JITIOTIIAMU CPOYHYIO aIATITAIINAI0. DT CIBUTH (DUKCUPYIOTCS BO BPEMsI
BBITIOTHEHUST (DPUBMUECKONW HATPY3KU U B T€UEHHE CPOYHOTO BOCCTA-
HoBJieHust. Ilo TryOuHe OOHapy:KEHHBIX OMOXMMUYECKUX H3MeHe-
HUI MOKHO CYJIMTh O BKJIaJle OTAEIbHBIX clI0c060B BhipaGoTkn ATM
B 9HeproodeciieyeHne mpoIeIaHHO PabOThI.

Taxk, o snadenusasm MIIK u ITAHO MOXHO OIIEHUTBH COCTOSHUE
aspobHOro aneproobecneverus. [ToBblienre KOHIEHTPALMH JIAKTATa,
cHUKeHue BesinduHbl pH, oTMeuaeMble B KPOBU TIOCJIE BBITOJHEHUSI
paboThl «10 OTKa3a» B 30HE CyOMaKCHMalbHONH MOITHOCTH, Xapak-
TEPU3YIOT BO3MOKHOCTHU TJIMKOJUTHYECKOro myTtu pecunte3a ATO.
JlpyruMm mokasaTesieM COCTOSTHUS TJIMKOJIN3A SIBJSIETCS JIAKTATHBIN
KUCJIOPOJIHBII OJIT (TaKsKe M3MePSIieTcsi Tocje paboThl «10 OTKa3a»
¢ cyOMaKCHMaJIbHON MOIIHOCTBIO). BesmunHa ajakTaTHOrO KHCJIO-
POJIHOTO JIOJITa, OTIPe/IEIEHHOTO TIOCTe HATPY3KH «/I0 OTKa3a» B 30He
MaKCUMAaJIbHOM MOIIHOCTU, CBUJIETENBCTBYET O BKJA/Ie KpeaTuH(OC-
(daTHOI peakiuu B HeprocHabKeHue BbIITOJTHEHHON paboThI.

Omcmasnentolii mpenuposounviit 3pexm npejicrasiser coboii
OUOXMMUYECKUE M3MEHEeHMsI, BO3HIKAOIINME B OpraHi3Me CIIOPTCMEHa
B OsimKaiiiiie JAHU 1OCJIe TPEHUPOBKH, T.€. B TIEPHOJ OTCTABJECHHOTO
BOCCTaHOBJIeHNsI. [TaBHBIM TIPOSIBJIEHHEM OTCTaBJIEHHOTO TPEHUPO-
BOUHOTO a(eKTa SABISIETCS CYyTMEPKOMITEHCAINS BENECTB, HCITOJb-
3yeMbIX BO BpeMsi pusndeckoil paboTsl. K HUM mpesk/ie Bcero cienyer
OTHECTH MbIIedHble Oesky, KpeaTutdocdar, TIIMKOreH MBI U T1e-
YeHu.

Kymyaamuenouii mpenupoeounslil s¢ppexm orpakaer GUOXMMU-
YecKue CABUTH, TOCTENTEHHO HAKAILIMBAIONUECST B OPTaHU3ME CIIOPTC-
MeHa B IIPOIIeCCe JJIUTENbHBIX TPEHUPOBOK. B wactHOCTH, KyMyJIsi-
TUBHBIM 3(P(HEKTOM MOKHO CYNTATh TPUPOCT B XOAE€ IAJUTETHHBIX
TPEHUPOBOK IMTOKa3aTeJield CPOYHOTO U OTCTAaBIEHHOTO 3(P(MEKTOB.

KymynsituBabiii ahdexT obsagaer cnennduaHoCTbIO, ero mposiB-
JieHre B GOJIBIION Mepe 3aBUCUT OT XapaKTepa TPEHMPOBOYHBIX HATPY-
30K.

7.4. BUOJIOTUYECKUE TPUHIMIIBI CIIOPTUBHOI
TPEHUPOBKU

3HaHue SaKOHOMepHOCTef/,I Ppa3BUTHUA aZlallTallurl K MBIIIIEYHON pa-
6oTe ABJgeTCS 00A3aTETbHBIM YCJIOBHUEM T'PaMOTHOIO, HAYy4YHO 000-
CHOBAHHOTO ITOCTPOEHUA TPEHUPOBOYHOTO IIPOIlECCa B COBPEMEHHOM
CIIOPTE. Haunbomnee BaxxHbIE 3aKOHOMEPHOCTHU aJlalliTalluu, NCIIOJIb3ye-
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Mbl€ B TEOPUU CIIOPTA, MOJYUYMIN HazBaHUE «OUOJOTMYECKUE TIPUH-
IIUTIBI CITIOPTUBHON TPEeHUPOBKU». K HUM B TepByI0 O4epenb MOKHO
OTHECTH CJIE/IYIOIIUE.

Hpunuun ceepxomsazowenua. IToT TPUHITAT BBITEKAET U3 3aK0-
HOMEPHOCTU aJIalITAIIIH, 3aKJII0YAIONIEICS B TOM, YTO a/Ial TAI[MOHHBIE
M3MEHEHUS BBI3BIBAIOTCS TOJTBKO 3HAUUTEJbHBIMU HATPY3KaMHU, TIpe-
BBINIAONTIME 1T0 00hEMY W MHTEHCUBHOCTHU OIPEAEIEHHBIH MOpOoro-
BbIl ypoBeHb. Ha puc. 13 nokaszana 3aBUCUMOCTD Pa3BUTHU aIallTAIIUN
OT BEJTMYMHBI UCTIOJb3yeMBIX (DU3MIECKUX HATPY30K (3aBUCUMOCTH
«m03a-3pPexT» ).

A
AjanTaunoHHble
N3MEHEHNHA
————
P | I~ -
- I
- :
______ 1 1 l
| |: I
| 1
: | 1
1 | | L 1
| | | |
| | |
| | |
I | I >
HeaddekTUBHbIE addekTvBHble MPEAENbHbIE  3anpedesnbHbie  HAMPY3KA
Harpysku Harpysku Harpysku Harpysku

Puc. 13. 3aBucumMocTb afan TAIMOHHBIX U3BMEHEHUI OT BEJIMYNHBI HATPY3KHI

Kak BuaHO 13 pucyHKa, HeOOJIbIINEe HATPY3KH, He JOCTUTAOIINE
MTOPOTOBOTO 3HAYEHUS, IPUPOCTA AIANTAINY He AaioT. Takne Harpys-
Ki, OOBIYHO Ha3bIBaeMble «HEa(DPEKTUBHBIMUY, TIPUBOIAT K MOSIBJIE-
HUIO B OPraHU3Me JIUIITh He3HAUNTEIbHBIX ONOXUMIYECKUX 1 (HrU3no-
JIOTUYECKUX CIBUTOB, CJIEICTBAEM YeTO SABJIACTCSA OTCYTCTBHE CyIep-
komneHcarnu. HeaddexTnBHble Harpysku, XOTsSI U He BBI3BIBAIOT
Pa3BUTHS AANTAIMH, HO CIIOCOOCTBYIOT COXPAHEHUIO JOCTUTHYTOTO
ypoBHS ¢usndeckoii moarotosku. HeaddekTBHBIE HATPY3KHU MTHUPO-
KO UCIIOJIb3YIOTCS B 03/I0POBUTENBHON (DUBKYJIBTYPE.

[Ipumenenne husnyecKrx HArPy30K BBIIIE TTOPOTOBON BEJTUYNHBI
COIIPOBOJKAETCST pocTOM ajanrtanuu. B nuamnasone «3¢ddekTuBHBIX>
HArpy30K HaGJI0AeTCsT TIPOIOPIIHOHATBHOCTD MEXK/Y UX BEJMUMHON
U IPUPOCTOM TpeHupyemoii pynkimn. Taxoil XxapakTep 3aBUCUMOCTH
MOJKHO OOBSICHUTD ciemyomum obpasom. C yBeTndyeHreM Harpys-
KU HapacTaeT TiyOnHa BO3HUKAIOIINX B OPraHu3Me OUOXUMIYECKUX
u GYHKIMOHATBHBIX U3MEHEHNH, 4TO, B CBOIO OYepe/lb, BeleT K BO3-
HIUKHOBEHHIO BCe 00JIee BBIPAKEHHOU CYTIEPKOMITEHCAIINN.

Onnako panbHeiilee yBeJndeHUe HArPY30K BHavaJle BeJeT K IIpe-
KpaIeHnIo MTPUPOCTa AAANTAIMOHHBIX CIBUTOB (TIpe/iesIbHbIe HATrpy3-
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KI), a 3aTeM K CHIDKEHHUIO TPEHUPOBOYHOTO addekTa (3ampesiebHble
Harpy3kn). Takoe BiusiHue o6beMa BIIOJTHEHHOI paboThl Ha pa3Bu-
THe afanTanuyi 00yCIOBIEHO TEM, YTO B 30HE TIPEJEJbHBIX HATPY30K
MPOUCXOJUT MOJHOE UCIOJIb30BAHUE BCEX UMEIONINXCSI B OPraHu3Me
CIIOPTCMEHAa OMOXMUMUYECKMX M (DYHKIIMOHAJIBHBIX PE3EPBOB, IPH-
BOJIsIIIIEE K MAKCHMAJIbHOM CyTIepPKOMITEHCAIINH. 3arpejiesibHble Ha-
IPYy3KH O4YeHb OOJIBIION MWHTEHCUBHOCTH WJIU MPOAOJIKHUTETbHOCTH,
HECOOTBETCTBYIONHE (DYHKIIMOHAILHOMY COCTOSTHUIO OPTAHU3MA, BbI-
3BIBAIOT CTOJIb IJIyOOKHE OHOXUMUYECKHe U (PU3UOJIOTUYECKUE CABH-
T, YTO TOJHOIIEHHOE BOCCTAHOBJIEHUE CTAHOBUTCS HEBO3MOKHBIM.
CucremMaTHyecKoe UCTIOIb30BAHNE TAKUX HATPY30K HEITPEMEHHO MPH-
BOJIUT K HAPYIIEHUIO MEXaHW3MOB aJalTalluu, T.e. K CPBIBY ajarita-
WU UJIU JIe33JIalITalluK, YTO BBIPAXKAETCS YXYAIIEHUEM JIBUTATEJb-
HBIX Ka4eCTB, CHIKEHIEM PabOTOCIIOCOOHOCTH M PE3YIbTaTHBHOCTH.
ITO sIBJIEHUE B CIIOPTE HA3BIBAETCS TIEPETPEHUPOBAHHOCTDIO.

B cmopTtuBHOI mpakTHKe yalle BCETO MPUMEHSIOTCS 3(hheKTuB-
Hble Harpy3ku. Vcnosib30BaHue mpeesibHbIX HATPY30K OMAacHO B CBSI-
3H C T€M, 4TO MPH JIOOOM YXYAIIEHNN (PYHKIIMOHATBHOTO COCTOSHUS
CIIOPTCMEHA 3TH HATPY3KU MOTYT CTaTh 3alPeNeIbHbIMUA U IPUBECTU
K CPBIBY /IATITAI[UH.

[To Mepe pasBuTHs ajanTalii ¥ TPEHUPOBAHHOCTU 3HAYEHHUE I10-
POrOBOrO YPOBHS TIOCTEIIEHHO YBEJIMYUBAETCS U TPEHUPOBOYHBIE HA-
rpy3ku, panee 3(pdeKTUBHbIE, MOTYT CTaTh HEA(P(MEKTUBHBIMU U HE
BBI3BIBATDh JAJIbHEMIIIEr0 POCTa CIIOPTUBHBIX TMoKasaresneil. Iloatomy
Ui mopgepkanns 3P@GEKTUBHOCTH TPEHUPOBOUHDIX 3aHATUN HEeOb-
XOZIUMO TI0 Mepe PA3BUTHUS AJANTAIIMN YBETMUYNBATH UCIIOTb3yeMble
Harpy3ku. [lyHkTrpHas jguHus Ha puc. 13 MoKa3biBaeT 3aBUCUMOCTD
MEXIY BETUINHON HArpy3KW U TPEHUPOBOUHBIM 3hdeKToM Tocie
HECKOJIBKUX JIeT YCIENTHbIX 3aHITHI cropToM. BUAHO, 4TO y BBICO-
KOTPEHHPOBAHHOTO CIIOPTCMEHA IMOPOr afalTallii UMeeT OoJibliee
3HaYeHUe, a/[alTallMOHHbIE CABUTH BBI3BIBAIOTCS GOJIee BBICOKUMU Ha-
TPY3KaMU U YPOBEHD AN TAI[H BHIIIIE.

W3 npuHIUIa CBEPXOTSTONEHUST BBITEKAIOT JBA MMOJIOKEHUS, KO-
TOpble HEOOXOAMMO YYUTHIBATh MPU OPTaHU3AIMKU TPEHUPOBOYHOTO
poIiecca.

Bo-11epBbhIX, 711 pasBUTHUS afalTalliil ¥ POCTa CIIOPTUBHOIO Ma-
cTepcTBa HEOOXOANMO UCIIOJIB30BATh JOCTATOYHO OOJIBIIIE IO 0ObEMY
U UHTEHCUBHOCTHU (DU3NYECKUe HATPY3KH, MPEBBIIIAIONINE TIOPOTOBOE
3HAYEHUeE.

Bo-BTOpBIX, 110 MEpE HAPACTAHUS AIATITAIIMOHHBIX U3MEHEHUI CJie-
JIyeT TOCTETIEHHO YBEJTMYNBATh TPEHUPOBOUHBIE HATPY3K.
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Ipunyun oopamumocmu (nosmoprocmu). AnantaiiioHHbIe W3-
MEHEHHS B OpraHu3Me, BO3HUKAIOTIHE IO/l BJIUSTHUEM (DU3UIECKOIT pa-
6OTBI, He TIOCTOSTHHBL. [TocJie IpeKpaleHust 3aHsITHIT CIIOPTOM UJTH K€
[PU JUINTENBHOM TIepepbiBe B TPEHUPOBKAX, a TaKKe MMPH CHUKEHUN
00beMa TPEHMPOBOYHBIX HATPY30K a/[aN TAIIMOHHBIE C/IBUTH TIOCTEIIEH-
HO yMeHbIatoTcst. HarpuMmep, B MBIIIIax mocJje mpeKkpaiieHust pery-
JIIPHBIX TPEHUPOBOK KOHIIEHTPAIUU TJIMKOTeHa W KpeaTrHDochaTa
CHMIKAIOTCSI C BBICOKUX 10 OOBIYHBIX 3HAYEHWIl, YMEHBIIAIOTCST BO3-
MOKHOCTH 9HEPrOOOEeCedeH is], CTAHOBUTLCS MeHbIle MUOGbUOPUILI.
B wurore BbicoKast pabOTOCIIOCOOHOCTD, OCTUTHYTASA 3a CYET HaIlpsi-
JKEHHBIX, MHOTOJIETHUX 3aHATHI CIIOPTOM, CHUKAETCSI 1TOCJIe IPeKpa-
IeHKs TPEHUPOBOK WJIK e IIPU YMeHbIIeHnn nx oobema. Takas rias-
Hasl yTpaTa aJlalTalliOHHBIX CBOCTB 4acTO 0603HAYAETCSI TEPMUHOM
PacTPEeHEPOBAHHOCTh. B OCHOBE 3TOTO SIBJIEHUST JIEKUT 00PATUMOCTD
cynepromiencanuu. Kak yske oTMedanioch, CylepKoMITeHcaIus oopa-
TUMa U HOCUT BpeMeHHbIN xapakrep. [ToBbIlIeHNE 9HEPTETUIECKOTO
U (pyHKIIMOHATBHOTO TOTEHI[MAIIOB OpPraHu3Ma, 00yCJIOBJIeHHOe CY-
HepKOMIIEHCAIIMEH, I0BOJILHO GBICTPO CMEHSIETCS BO3BPAIEHHEM MX
K nopabodemy ypoBHiO. OHAKO YacTOe BO3HUKHOBEHHE CYIIEPKOM-
neHcanuu (TPU PEryJIsiPHBIX TPEHUPOBKAX) TTOCTETIEHHO BEIET K PO-
CTY MCXOHOTO YPOBHS BasKHEHITNX XUMUIECKUX COCMHEHMIT U BHY-
TPUKJIETOUHBIX CTPYKTYP, COXPAHSIONIEMYCSI B TeUeHUE JJTUTEIbHOTO
BPEMEHHU.

3 5TOTO MPUHITUIIA BBITEKAET €IIle OTHO BAsKHOE CJIE/ICTBHE: OTHO-
KparHas (husndeckast Harpy3ka He MOKeT BbI3BaTh IIPUPOCTA a/laliTa-
[IUOHHBIX U3MeHeHUil. /[ pa3BUTHUS aflaliTalliy TPEHUPOBKH JI0JIK-
HBI CUCTEMATUYECKH TIOBTOPATHCS B TEYEHUE AJUTETHHOTO BPEMEHH,
U TPEHUPOBOUYHBIH ITPOIIECC HE JIOJIKEH TIPEPHIBATHCS.

Ipunyun cneyuguunocmu. ITOT TPUHIUIT 3AKTIOUAETCS B TOM,
4TO aanTallMOHHbIE CABWUTH, BO3HHMKAMOIINE B OPraHU3Me CIIOPTC-
MEHa I0J] BJUSTHUEM TPEHUPOBOK, B 3HAYUTEBHOM Mepe 3aBUCSIT OT
XapakTepa BbIIOJHAEMOI MbIlIedHOM paboThl. [Ipy npenMyIecTBe -
HOM KCITOJIb30BaHUU CKOPOCTHBIX HATPY30K B MBIIIIaX HAOJIOAeTCsT
POCT aHA9POGHOTO HHEPTOMPOU3BOICTBA 32 CUET YBETUUEHNUST BO3MOK-
HocTell kpearnHpochHaTHOrO U TINKOJIUTHYECKOTO TyTel PeCHHTE3a
AT®. TpeHUPOBKM CHJIOBOTO XapakTepa MPUBOIAT K HaUOOJIbIIEMY
YBEJIMIEHHIO MBIIIEYHON MACCHI 32 CYET YCHJIEHHOTO CHHTE3a COKpa-
TUTEJbHBIX GeKOB. [Ipu 3aHATHUSX ¢ TPUMEHEHUEM JIJIUTENbHBIX Ha-
TPY30K BO3PACTAIOT BO3MOKHOCTH a9POGHOTO IHEPTOOHECTIEYEH IS,

Ira crnennUIHOCTh HAXOAUT OTPasKeHKe HAa BCEX BUAX TPEHH-
poBouHOTO 3dekra. OcoOeHHO 3aMeTHbIE Pa3JIndnst HaOJIIOIA0OTCS
B MPOSIBJIEHUSIX KyMYJISITUBHOTO ahdekra. Tak, y CllOpTCMEHOB, BbI-
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MOJTHAIOMNUX TTPENMYTIECTBEHHO CKOPOCTHO-CUJIOBBIE yIPAKHEHU,
B MBIIIEYHBIX BOJIOKHAX IIOCTEITEHHO IIOBBIINAETCS KOHIIEHTPAIIMs
kpearmHdoOcdaTa U TAUKOTEHA, YBETUINBAETCSI KOTUIECTBO MUODU-
OpWILI, PasBUBAETCS CapKoIlIa3MaThuyeckast ceTb. CleICTBUEM TaKMX
M3MEHEHUI CTAHOBHUTCSI CMEIIEHHe CIIEKTPa MBIIIEYHBIX BOJIOKOH
B CTOPOHY Ipeobananus Genbix (OBICTPBIX), YTO B UTOTE BBI3HIBAET
MbIIIeYHY10 TunepTpoduo Muohubdbpuisspaoro Tumna. OIHOBpeMeH-
HO B OpraHu3Me CIIOPTCMEHa PacTeT PEe3NCTEHTHOCTb K MOJIOUHOM
KHUCJTIOTE.

Wcnonp3oBanne B X0/ie TPEHUPOBOYHBIX 3aHATHUHN TTPOJIOJIKUTENb-
HBIX (DU3MUYECKUX HATPY30K HEOOJBINOI MWHTEHCHMBHOCTH BBI3HIBAET
B MBIMIEYHBIX KJIeTKAX WHbIEe U3MeHeHUss. KyMyIsaTUBHBIN TpeHUPO-
BOYHBIHN 3(p(PeKT B 3TOM crydae IIPOSIBJISIETCS YBEIUYEeHNEM B MUOITH-
Tax pa3Mepa 1 KOJIMYeCTBa MUTOXOH/IPUIA, TOBBIIIIEHUEM COIEPKAHUST
MEOTI00MHA, POCTOM KOHIIEHTPAIMK TJIMKOTeHa 1 3allaCHOrO BHYTPU-
MBITITIEYHOTO KUpa. TaKkoro pojfia CABUTH B MBITIEYHBIX KJIETKAX BEAYT
K CMEIIEHWIO CIIEKTPA MBIIIIEYHBIX BOJIOKOH B CTOPOHY KPACHBIX, K BO3-
HUKHOBEHWIO MBITIIETHON TUTIEPTPOPUN CAPKOTLIA3MAaTIHUECKOTO THTIA.
Emte ogamM xapakTepHBIM CABUTOM B OPTaHU3Me, BO3HUKAIONTUM TTPU
BBITTOJIHEHU U yTIPasKHEHNUH a9pOOHON HATIPaBIEHHOCTH, SIBJISIETCSI 110~
Beimere MIIK, uTo oTpaskaer yBenndenne MaKCUMATbHON MOIITHO-
ctu pecurTe3a AT® TKaHEBBIM JbIXaHIEM.

Hapsny co ciennduyeckuM BIUSHUEM XapaKTepa UCIIOIb3yeMbIX
(U3MYIeCKNX HATPY30K Ha Pa3BUTHE afallTalliiii MOKHO Takyke oOHa-
PYKUTD 1 HecTienuuiecKkre n3MeHEHUS B OPTaHU3Me, BO3HUKATOIIHE
IIPU BBITIOJHEHUH JI060M MbIiedHoi paboTel. Tak, pery/sipHble 3a-
HATHUSA JTI0OBIM BUAOM CIIOPTA BEAYT K POCTY (GU3NIECKON PabOTOCIO-
COOHOCTH, PA3BUTHUIO [[BUTATEJbHBIX KAyeCTB, COBEPIIEHCTBOBAHUIO
BEreTATUBHBIX U PETYJSTOPHBIX CHUCTEM OPTaHMU3Ma, YKPEIJICHUIO
3I0POBBSI.

Takum 00pa3oM, B ajanTaiui K GU3NIECKUM HArpy3KaM MOKHO
BBIZIEJTUTH JIBA KOMITOHEHTA: CIIeMUMDUIYECKU M HeCTelnMUIecKUii.
CooTHollenre MeXIy HUMU 3aBUCHUT OT XapaKTepa TPeHMPOBOYHBIX
Harpy3ok. CrenuduaHoCTh MposBJseTCst B GOJIbINE Mepe TIPU pas-
BUTHH aaNTalliid K aHaspOOHOH paboTe. ITO 0OYCIOBIEHO TEM, UYTO
[0/l BIMSHUEM aHadPOOHBIX (CKOPOCTHO-CHUJIOBBIX) HAIPY30K ajarl-
TalMOHHBIE U3MEHEHUS B TIEPBYIO O4YePeb MOSBISIOTCS B MBIIIIIAX,
YYaCTBYIOIIUX B BBITIOJIHEHUU JIAHHBIX JIBVKEHUI (HATTPUMeEp, BO3pac-
TaloT 3amackl KpearwHdocdaTa U TIAUKOTEHA, YBETUINBAETCS KOJTNJe-
cTBO MUOGUOPHILI, IOBBINIAETCS aKTUBHOCTH (DePMEHTOB, 0OecTIeun-
BaIOIINX MBIIIEYHYIO 1€ TEIbHOCTb, U T.I1.).
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Apanranus Kk aspoOHBIM Harpyskam MeHee crenuduyra. 1o
00yCJIOBJIEHO T€M, YTO IIPU Pa3BUTHU ee B OOJIbIIell Mepe COBEpIIeH-
CTBYIOTCS Pa3JInYHble BHEMbIIIEUHbIE (DAKTOPbL: (PYHKIIMOHATIBHOE
COCTOSHUE KapAMO-PECTTUPATOPHON CHUCTEMBI, TeYeHW W HEePBHO-
TOPMOHAJIBHOW PETYJISAIUUA, KUCJIOPO/IHAS EMKOCTh KPOBH, 3alachl
B OpraHu3Me JIETKOJOCTYITHBIX JIJIs1 UCIIOJIb30BAHUSI HCTOUHUKOB 9HEP-
ruu. [loaToMy copTcMeH, IMEIOTII XOPOIUil YPOBEHD afalTaIuu
K yIIpaskHEHUsSIM a9POOHOTO XapaKTepa, MOKET IPOSIBUTD €€ HE TOJIbKO
B CBOEM BHJIE CIIOPTa, HO U B IPYTUX BUAaX adPOOHOIT PaGOTHI.

ITa 3aKOHOMEPHOCTD PA3BUTHUS a/IaNITAIIUHU TAaK)Ke UMEET MPUKJIA-
Hoe 3HadeHue. TPEeHUPOBOUYHBIE 3AHATHS HEOOXOIAMMO IPOBOAUTH
¢ TIPUMeHEeHNeM CIeNU(PUIECKNX s KaKI0TO BHUAA CIIOPTa Harpy-
30k. OJHAKO JIJIsI TADMOHUYHOTO Pa3BUTHUS CIIOPTCMEHA €Ille HY KHbBI
Hecnenuduyeckre o0IeyKPeIIsSIoNne HarpysKu, BIUIONINE Ha BCIO
MYCKYJIaTypPy, B TOM Y¥CJie Ha MBITIIIBI, HE YYaCTBYIOIINE B BBITIOJIHE-
HUW yIPa)KHEHU, XapaKTePHBIX JIJIS TAHHOTO BU/IA CTIOPTA.

Hpunyun nocnedosamenvrocmu. BroxumiuecKne U3MEHEHWS,
JIesKAlle B OCHOBE aJlallTallii K MbIIIEYHOI paboTe, BOSHUKAIOT U Pas-
BUBAIOTCS HE OMHOBPEMEHHO, a B OTIPeIeJIEHHON TIOCIeI0BATETHHOCT.
BricTpee Bcero yBesqmumBaIOTCS M IOJBINE COXPAHSIOTCS TIOKA3aTEIH
aspobHOro sHeproobectedeHuss. [Ipu 5TOM B MBIIIIAX MTOBINIAETCS
conep:kaHue TJIUKOTEHA, UCITOIb3YEMOTO B KAUeCTBE MCTOYHUKA dHEP-
run. /111 3aMeTHOro pocTa aspobHOi paboToCIIOCOOHOCTH JOCTATOUHO
HECKOJIbKHX MecsIeB. Boubiie BpemMenn TpeGyeTcs 1JIst pocTa JakTar-
HOW (TIMKOJIUTIYECKO) paboToCIIOCOOHOCTH, KOTOPast TUMUTHPYET-
cs He TOJIBKO 3aITacaMy MBITIEYHOTO TAUKOTEeHA U aKTUBHOCTHIO ep-
MEHTOB IJTUKOJIN3a, HO B 3HAYNTETHHON CTETIEHN 3aBUCUT OT PA3BUTHUSI
B OpraHu3Me CHOPTCMEHA PEe3UCTEHTHOCTU K HAKOIIEHUIO JIAKTATA.
W waxowner, B MOCTIeIHIO0 OYePenb PACTYT BO3MOKHOCTH OpraHU3Ma
K paboTe B 30HE MAaKCUMAJIbHON MOIITHOCTH. BHOXUMITYECKOIT OCHOBOI
YBEJTUYEHUS] ITUX BO3MOKHOCTEU SIBJISIETCSI MOBBIIIEHUE B MBIIIIIAX
3amacoB KpeaTuHdocdaTa W aKTUBHOCTH (hepMeEHTA, KaTaIUu3upyio-
nero kpearnHMocPaTHYIO peakInio — KpeaTUHKUHA3bL. V3 npakTuku
CTIOPTa U3BECTHO, UTO I 3HAUNTETHHOTO POCTAa MAKCUMATbHON CHLITBI
U CKOPOCTH, a TaK/Ke aJaKTaTHOM BBIHOCIMBOCTH HEOOXOAMUMBI TO/bI
MHTEHCUBHBIX TPEHUPOBOK, TPIUYEM JOCTUTHYTHIE BBICOKHE TTOKa3aTe-
JIM aJTaKTaTHON paboTOCIIOCOOHOCTH GBICTPO YOBIBAIOT TIOC/IE IIPEKPa-
IEHUS 3aHSITUM CTIOPTOM.

ITa 3aKOHOMEPHOCTh afalTallil YUYUTHIBAETCS TPU MOCTPOEHUN
TPEHUPOBOYHOTO TPOIlecca B CE30HHBIX Bujax croprta. lloarorosu-
TEJIbHBIN TIEPUOJL TOL0BOTO TPEHUPOBOYHOTO IIMKJIA 0OBIYHO HAUYMHA-
eTCsT ¢ 9Tara Pa3BUTHs adPOOHBIX BO3MOKHOCTEN. 3/1€Ch UCIOJIb3Y-
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10TCsT 00IIEepa3BUBAIOIINE HATPY3KU adPOOHOI HarpaBJIeHHOCTH. PocT
aspoOHOTO HHEProodeceyeHns, B CBOIO OYepe/lb, SIBJISIETCS OCHOBOM
17151 9 (HEKTUBHOTO TPUMEHEHUST HATPY30K, HATIPABJIEHHbIX HA Pa3BU-
THE CKOPOCTHO-CUJIOBBIX Ka4eCTB. ITO OOBSICHSIETCSI TEM, YTO OT BO3-
MOJKHOCTEl aspoOHoro mytu obpasosanusi ATD saBucuT cKOpocTh
obpasoBanus Kpeartutdocdara n ycTpaHeHre JlaKTaTa 3a CUET TEKy-
IEro U CPOYHOIO BOCCTAHOBJIEHUSI U MHTEHCUBHOCTb CUHTETHUECKUX
MIPOIIECCOB BO BPEMSI OTCTABJIEHHOTO BOCCTAHOBJIEHUS.

OcobGerHo BakHO COOJIIOEHIEe MPUHIUIA TIOCAe0BATEIbHOCTH
1pu paboTe ¢ HAYMHAIONMMHU CIIOPTCMEHAMH.

Hpunyun pezyasprnocmu. IToT NPUHITUI ONTUCHIBAET 3aKOHOMED-
HOCTU PasBUTHSI a[lallTAll B 3aBUCMOCTH OT PETYJISIPHOCTH TPEHU-
POBOYHBIX 3aHSITHH, T.€. OT MPOAOLKUTENIBHOCTH OTIAbIXA MEXKIY TPe-
HUPOBKaMHU.

[Ipu wacThix TpeHUPOBKAxX (KasKIbIil /IeHb WJIU Yepe3 JeHb) CHH-
Te3 OOJIBIIMHCTBA BEIECTB, Pa3pyIIeHHbBIX IpU paboTe, ele He 3aBep-
MIaeTcs W HOBOE 3aHSTHE TPOXOJAUT HA (a3e HEIOBOCCTAHOBJICHHUSI.
B ar0o Bpemsi nBuraTesbHbIE BO3MOKHOCTH OPraHM3Ma MMOHUKEHDI,
U UCIIOJIb3yeMble HArPy3KM BbI3bIBAIOT 3HAYUTEJIbHBIE CABUTU B OP-
ranusMme. [loatomy ciemymorniasi TpeHUPOBKA TIPOTEKAET Ha daze elle
6oJiee r1yOOKOTO HEJOBOCCTAHOBJICHMS Y IIPUBOIMT K OGOJIbINElT BhIPa-
’KEHHOCTHU BO3HUKAIONIUX B OpraHu3Me u3MeHeHuil. /[inrenpHoe mpu-
MEHEHHWE TaKOTO TPEHUPOBOYHOTO PEKUMA BbI3BIBAET TOCTETICHHOE
ncyepraHue dHEPreTUYecKuX M (HU3NOJIOTUYECKUX PE3EPBOB, YXY/I-
IIEeHKeE JABUTATE/IbHBIX KAYECTB, CHUKeHHE paboTOCIIOCOOHOCTH U, CJIe-
JIOBATEJbHO, BEJIET K MOTepe afanTanui K (GU3NIeCKUM Harpy3Kam.
B Teopuu cnioprta 91O SIBIeHIE HA3bIBAETCS OMPUUAMEALHOE 83AUMO-
oeticmeue nHazpysox.

[IpoBenenue TpeHUPOBOYHBIX 3aHATUN Ha (ase CylmepKoMIIeHCca-
un (cjaenyer MOMHUTD, YTO CYIEPKOMIIEHCAIINS XapaKTePU3yeTCst
reTePOXPOHHOCTHIO U 10 OTHOINEHUIO K PA3HBIM BelIeCTBAM BO3HU-
KaeT B HEOJMHAKOBOE BPEMs) IO3BOJISET WCIOJb30BATh HATPY3KHU
GoJibIero 0ObeMa, uTo, B CBOIO 0Yepe/lb, BbI3bIBAET YCUJIEHHE CYIIep-
KOMITEHCAITUOHHBIX CIBUTOB. PeryJisspHOe BbINIOJIHEHUE TPEHUPO-
BOYHBIX HArPy30K HA BOJIHE CYMEPKOMIICHCAIIMY JIA€T BO3MOKHOCTH
MOCTENEHHO YBEJIUYUBATD X BEJUYMHY U IPUBOAUT K POCTY ajarita-
IIUOHHBIX BO3MOKHOCTEN CTIOpTCMeHa (CM. TIPUHITUTT CBEPXOTATOIIIE-
Hus). Takoe codyeTtaHue TPEHUPOBKUM M OTABIXA TMOJTYYUIO HA3BAHUE
NOJOAHCUMENBHOE 83AUMO0eliCMBUe HAZPY30K.

[Tpu 6OJBIION TPOAOKUTENBHOCTH OT/AbIXa (HAIPUMED, TPEHH-
POBKHU TPOBOJSATCS TOJBKO OJWH Pa3 B HEJENI0) HOBas TPEHUPOB-
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Ka TTPOBOJUTCS YK€ TOoCJie TOJTHOTO 3aBepIleHus BOCCTAHOBIEHU,
Korja Bce GuoxumMudeckue u (HyHKIMOHAIbHbIE TIOKA3aTe/d BEPHY-
JIICh K UCXOAHOMY, AopabouyeMy ypoBHIO. B aToM ciyyae mpupocra
a[aNTallMOHHBIX M3MEHEHWH He HaOofaeTcsl, Tak KaK HaJlndue
MOCTOSTHHOTO MCXO/IHOTO YPOBHsI OMOXUMHUYECKUX U (HU3NOJIOTHIe-
CKUX TIapaMeTPOB OpraHM3Ma He T03BOJIIET TOBBINIATh BEJTMUUHY
TPEHUPOBOYHBIX HArpy3ok. [loaTomy Takme peikue 3aHSTHUS He Be-
YT K Pa3BUTHUIO JIBUTATEJbHBIX KAYeCTB, HO TIO3BOJISIIOT COXPAHSITh
UMEIONLY0Cs PaGoTOCTTOCOOHOCTD. ITOCKOIBKY ITPU TAKOM PEKIME OT-
CTaBJIEHHBII TPEHUPOBOUHBIN 2(HEKT OT MPeABIAyIell TPEHUPOBKU
U CPOUYHBIN TPEHUPOBOUHBIN 3(D(PEKT OT Moceayromeil HabJIIAI0TCS
B pa3HOe BPeMs 1 He HacTauBaloTCs APYT HA IPYTa, TO JAHHYTO 3aKOHO-
MEPHOCTH 0603HAYAIOT KAK HelmpaivbHoe 63aumMo0eticmeue Hazpy3ox.

B cropTuBHO# TpaKkTUKE MPUHIIUAT TOJOKHUTEIBHOTO U OTPHIA-
TeJbHOTO B3aMMO/IEICTBUS HATrPY30K UCIOJIb3YETCS TPHU TIOATOTOBKE
CIIOPTCMEHOB BBICOKOH KBasuuKanuu (CM. IPUHITUT ITKJINYHOCTH ),
a HeWTpaJbHOE B3aUMOJIENICTBIE HAXOAUT MPUMEHEHNE B 03/[0POBU-
TeJIbHOI (DUBKYIBTYPE.

Hpunyun yuxauunocmu. 113 panee paccCMOTPEeHHBIX NPUHIIATIOB
CBEPXOTSTOIIEHNUS W MTOBTOPHOCTU BBITEKAET, UTO JJIS JOCTUXKEHUS
aaNTallMOHHbIX U3MEHEeHWIT HeoOXOAUMO CUCTeMATHYECKH IIpUMe-
HATH GoJIbIMe HAarpy3ku. OIHAKO I TEIbHOE UCIIOJIb30BaHNE HArPY-
30K GOJIBIIOrO 06beMa HEMTPEMEHHO JIOJIKHO MTPUBECTH K UCTOIIEHUIO
OUOXMMUYECKUX U (DUBUOJIOTHYECKUX Pe3ePBOB opranusMa. Iloatomy,
COTJIACHO MPUHIIUITY ITUKJIMYHOCTH, TEPUO/IBI UHTEHCUBHBIX TPEHUPO-
BOK CJIe[[yeT 4epeloBaTh C IIePUOJIaMH OT/IbIXa WU TPEHUPOBOK C UC-
MOJIb30BaHMEM Harpy30K YMEHBIIIEHHOTO 06beMa.

Ha ocuoBe aTOrO0 mMpuHIINTIA TIAHUPYETCS TOAOBOU TPEHUPOBOU-
HBII IIMKJI BO MHOTHX CIIOPTUBHBIX CIIEIMATIM3AINSIX, 0COOEHHO B Ce-
30HHBIX BHUAAX cHopTa. ['0f0BOIl MK TTOATOTOBKH CIIOPTCMEHA
JIeJTUTCS Ha TepUoabl (MaKPOIWKJIBI) TTPOJOLKUTENHHOCTHIO B He-
CKOJIBKO MECSIIEB, OTJIHYAONIMecs: 00bEMOM TPEHHUPOBOYHBIX Ha-
TPY30K. BBIZENIIOT TOATOTOBUTENBHBIN, COPEBHOBATETHHBIN, BOC-
CTAHOBUTEJIBHBINT MaKPOUMKJIBL. Ileprnombl TPEHWPOBOYHOTO ITMKJA
(MaKpOIUKJIBI) COCTOSIT U3 HTATIOB, UJTH Me30TMKJIOB. Kax bt Me30-
[IUKJI PeliaeT KOHKPETHYIO TeIaroTHuecKyio 3aa4y U crocoOCTByeT
pa3BuUTHIO crenuduIecKol amantanui K (PU3NIEeCKUM Harpys3KaMm
OTIpeieJIEHHOTO BU/a. MOKHO BBIIEJIUTD ME3OITUKIIbI, HAITPaBJICHHbBIE
Ha Pa3BUTHE CKOPOCTHO-CUJIOBBIX KAYECTB, MTOBHIIIIEHE BRIHOCINBO-
CTH, COBEPIIIEHCTBOBAHNE TEXHUKW U T.I. B CBOIO ouepenb, KasKAbIH
ME3OIUKJ CKJIAAbIBAETCS M3 HECKOJbKMX MUKPOIUKJIOB. OOBIYHO
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MUKPOIUKJI MMEeT IPOAOJKUTEIbHOCTh 5—7 nHeil. B mepsbie gHU
MuKponukiaa (3—5 [Heil) HPOBOASATCS MHTEHCHUBHBIE TPEHUPOBKHU,
WHOTZIa Jlake M0 HECKOJbKO pa3 B JIeHb. |aKue TPeHMPOBOUYHBIE 3a-
HATUS TTPOTEKAIOT 10 TMPUHIIAIY OTPUIIATENHHOTO B3aUMOIEHCTBU
HATPy30K (CM. MPUHIIMII PETYJISPHOCTH) U MPUBOAAT K TIyOOKUM
OMOXMMUYECKUM U (DYHKIIMOHAJIBHBIM CABUIaM, KOTOPbIE He MOTYT
OBbITH BBI3BAHBI OJIHOKPATHOI TPEHUPOBKOI. 3aK/JIIOYMTEIbHAS YACTh
MUKPOIIMKJIA OTBOJUTCS IIpOIleccaM BOCCTaHOBJeHUs. Dbiaromaps
6OJIBIION TIyOrHe BO3HUKIINX B OPraHu3Me U3MEeHEHHii, BOCCTaHOB-
JieHWe TIPUBOJIUT K TIOSIBJIEHWIO BBIPAKEHHOU CYIMEePKOMITEHCAIINN.
AbDGEKTUBHOCTH  BOCCTAaHOBUTEJNBHBIX IPOIECCOB  CIIOCOOCTBYIOT
MOJTHOIIEHHOE, KaueCTBEHHOe TTUTAaHNe U Pa3NIHble CPENCTBA, YCKO-
psione BoccTanoBaeHne. HoBbIlT MUKPOIIMKI HaunHaeTcs Ha ¢ase
CYTIEPKOMIIEHCAIINY, BbI3BAHHOW TPEBIYIUM MHUKPOIIMKJIOM, KOT-
112 0COOEHHO BBICOK ABUIaTEJbHbBIN MOTeHIMa criopreMena. 11oaro-
MY BO3MOJKHO HMCITOJIb30BaHHUE ele OOJIBIINX HATPY30K, YTO B UTOTE
JIOJIKHO TIPUBECTU K YBEJIWYEHUIO BBICOTHI U IPOOJIKUTETBHOCTU
CYTIEPKOMTIEHCAITUN.

Takum 06pa3oM, TPEHUPOBKH B KaK/[OM MUKPOIUKJIE TIPOBOASTCS
TI0 TUITY OTPUIIATENbHOTO B3AUMO/IECTBUS HATPY30K, & MEK/LY MUKPO-
IIUKJIAMU CYTIECTBYET MOJOKUTETHHOE B3aUMOIeICTBIIE HATPY30K.

TecTbl A1 CAMOKOHTPOJIST

1. Buoxummyeckue cBUTH, JieKallle B OCHOBe CPOYHOIT ajanTa-
IUH, IPEUMYIIECTBEHHO BbI3bIBAIOTCS TOPMOHOM:

a) a/IpeHAIMTHOM B) KaJbITATOHUHOM

6) aJIbIOCTEPOHOM T') TECTOCTEPOHOM

2. Cpounbiii TpeHHpOBOUHBIH 3(PPeKT — 3T0 OHOXMMHYECKHE
C/IBUTH B OpraHu3aMe, Ha0Jio1aeMble:

a) BO BpeMsI paboThl U B TedeHue 1—2 4 mociie ee 3aBepIieHus

6) yepes 5—6 4 mocse paboTHI

B) uepes 2—3 cyTOK mocJjie paboThl

I') TTOcJie MHOTUX JIET 3aHSATUI CIIOPTOM

3. IloBbilIeHHOE MOTPEOIEHHE KHCIOPO/a BO BPEMST MBIIIEYHON
paboTsI sIBIsIETCS:

a) KyMYJISITUBHBIM TPEHUPOBOYHBIM 3 (erToM

6) OTCTaBJIEHHBIM TPEHUPOBOYHBIM (P HEKTOM

B) CPOUYHBIM TPEHUPOBOUHBIM 3 HEKTOM
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4. KyMyJIATHBHBIi TPEHUPOBOUHBIN 3P (PEKT — 3T0 OHOXUMHUYE-
CKHe C/IBUITY B OpraHusMe, Ha0JoaeMpie:

a) BO BpeMst paboThI ¥ B TedeHne 1—2 4 mocJie ee 3aBepiieHust

6) uepes 5—6 1 1mocJie paboThI

B) uepe3 2—3 CyTOK mocJjie paboThl

I') [10CJie MHOTHX JIET 3aHSITHI CIIOPTOM

5. Cumwskenue pH kpoBu, HaOGJ0aeMoO€e BO BpPeMsl MBIIEYHON
padoThl, ABAAETC:

a) KyMYJISTUBHBIM TPEHUPOBOYHBIM 3h(PeKToM

6) oTcTaBJIEHHBIM TPEHUPOBOUHBIM 3hHeKTOM

B) CPOYHBIM TPEHNPOBOYHBIM 3hherToM

6. OrcraBjeHHbIi TPEeHUPOBOYHBIH 3P PEKT — 3TO OHOXHUMHYE-
CKHe C/IBUTY B Opranu3mMe, Ha0Jro1aeMpie:

a) BO BpeMst paboThI ¥ B TedeHre 1—2 4 mocJie ee 3aBepIIeHUsT

6) uepes 5—6 4 mocsie paboTHI

B) uepe3 1—2 mHs mocjie paboThI

7. TunepriukemMusi, BO3HUKAIONIAs BO BPEMSI MbINIEYHO!N PaOOThI,
SIBJISIETCS:

a) KyMYJISTUBHBIM TPEHUPOBOYHBIM 3h(peKToM

6) oTCTaBJIEHHBIM TPEHUPOBOUYHBIM 3 beKTOM

B) CPOYHBIM TPEHNPOBOYHBIM 3hperToM

8. buoxumMmnyeckue cBUrd, BO3HUKAIONINE B OpraHU3Me BO Bpe-
M CPOYHOI1 aIaNTalli, BIZBIBAIOT MIPENMYIIECTBEHHO:

a) aHAPOTeHBI B) COMaTOTPOIUH

6) KaTexoJIaMUHbBI I') 3CTPOTEHbI

9. JIakTaTHBI KUCJIOPOIAHBII JIOJT SABIASETCS:
a) KyMYJISTUBHBIM TPEHUPOBOUHBIM 3(DheKTOM
6) OTCTaBJIEHHBIM TPEHUPOBOYHBIM (P HEKTOM
B) CPOYHBIM TPEHUPOBOYHBIM 3(hPeKkToM

10. Mbuneynas runeprpodus, passuBaionias nocje MHOTOJIET-
HUX TPEHUPOBOK, SABJISETCS:

a) KyMYJISITUBHBIM TPEHUPOBOYHBIM 3 derToM

6) OTCTaBJIEHHBIM TPEHUPOBOYHBIM (P (HEKTOM

B) CPOYHBIM TPEHUPOBOYHBIM 3(hPeKkToM
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11. CynepxomneHcanus, BO3HUKAIOLas BO BpeMs BOCCTaHOBJIe-
HUS, SIBJISETCS:

a) KyMYJISTUBHBIM TPEHUPOBOUYHBIM 3(hheKTOM

6) oTCTaBJIEHHBIM TPEHUPOBOYHBIM 3(hHeKTOM

B) CPOYHBIM TPEHUPOBOYHBIM 3 perToM

12. TunepraukemMusi, BOSHUKAONIasi BO BpeMs MbIIIEYHOi paGo-
ThI, SIBJISIETCSI:

a) KyMYJIITUBHBIM TPEHUPOBOUYHBIM 3(hheKTOM

6) oTCTaBJIEHHBIM TPEHUPOBOUHBIM 3(hHeKTOM

B) CPOYHBIM TPEHUPOBOYHBIM 3hperToM

13. ¥YBennueHune pa3mepa U KOJUYECTBA MUTOXOHPUIL B MbIIIeY-
HBIX KJIETKaX MOCJ€ MHOTOJIETHUX TPEHHPOBOK SIBJISIETCS:

a) KyMYJISITUBHBIM TPEHUPOBOUYHBIM 3(hheKTOM

6) oTCTaBJIEHHBIM TPEHUPOBOUHBIM 3(hHeKTOM

B) CPOYHBIM TPEHUPOBOYHBIM 3hperToM
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I'nmaBa 8
PABOTOCIIOCOBHOCTDb U ITUTAHUE

[Turanue SBJISETCS OCHOBON SKM3HEAEATENBHOCTH, 00A3aTeNIb-
HBIM YCJIOBHEM HOPMaJIbHOTO POCTA U pa3BUTUA OpPraHu3Ma, BBICOKOM
TPYAOCTOCOOHOCTH ¥ TIPoUIaKTUKN 3a00/eBaHuil. Boicokue husm-
YecKHe U 9MOLMOHAJIbHbIE HATPY3KH, CBOICTBEHHBIE COBPEMEHHOMY
CIIOPTY, TIPEAbSBIAIOT 0COObIE TPEGOBAHUS K TUTAHUIO CIIOPTCMEHOB.
TOJIbKO B yCIOBHAX NPaBUJILHO OPraHM30BaHHOTO TIOJHOIIEHHOTO 1~
TaHUs BO3MOKHO MOBbIIeHIe 3G PEKTUBHOCTU TPEHUPOBOYHOTO MTPO-
1ecca 1 poct CIIOPTUBHON paboTOCIIOCOOHOCTH.

8.1. BUOXNMUNYECKUE OCHOBbBI ITMTAHWA

C 6MOJIOTHYECKOI TOUKM 3PEHIST TUTAHUE TTPECTIEYET CIIEAYIOIINe
TIeJTH:

e olbecrieueHrEe OpraHM3Ma HUCTOYHMKAMU SHEPruu (dHepreTude-
ckasg GpyHKIUs ). [JTaBHBIMU UTIEBBIMI UCTOYHUKAMU 3HEPTUN SIBJIS-
IOTCSI YTJIEBOIBI U KU PHI;

e obecrieyeHrEe OpraHM3Ma CTPOUTENbHBIM MATEPHAJIOM [IJIsl pa3-
JINYHBIX CHUHTE30B (Tactuveckast ynkiusg). Takum marepuaioMm
B TIEPBYIO OUYePEb ABAIIOTCS aMUHOKWCIOTHI U TTOJTMHEHACHITIIEHHBIE
JKUPHBIE KUCJIOTHI (COZEpsKalie B MOJIEKYyJIe IBe 1 Oosiee TBOMHBIX
CBsi3ei);

e obecrieyeHre OpraHM3Ma BUTAMUHAMU W MUHEPAJIbHBIMU
BellleCTBAMU;

e obecrieyeHre opraHu3Ma BOJIOi.

[Tox uTaHreM OOBIYHO TIOHMMAETCST TIOCTYIIJIEHWE MUIIU B Opra-
HU3M, paclllellJIeHre TUIEBbIX BelllecTB (TlepeBapuBaHue) u IocJie-
nytolriee BCAChIBaHME TIPOAYKTOB TIepeBapUBAHMUS.

[lepeBapuBaHUe THUIEBBHIX BENIECTB MPOWCXOAUT IyTEM THUIPO-
Jin3a moj JiefictBueM (epMeHTOB MUIIEBAPUTEIbHBIX COKOB (CJIIOHBI,
JKEJTYIOYHOTO, TIOJIKETYIOYHOTO U KATIIEYHOTO COKOB). Kak yske oTMe-
9aJI0Ch, B TPOIEcce TTepeBapUBaHUS MTHIIEBbIE BENIECTBA, B OCHOBHOM
BBICOKOMOJIEKYJISIPHBIE U JIJISI OPTaHM3Ma 4y:KePO/IHbIE, IO/ ICHCTBU-
€M TIAIIEeBAPUTENbHBIX (hePMEHTOB PACHIETIIIAIOTCS U TIPEBPAIAfOTCs
B KOHETHOM UTOTE B MIPOCTHIE COEMHEHUS, OMUHAKOBHIE IS BCEX KU-
BBIX Opranu3MoB. Tak, Harmpumep, JroOble THIIeBble OEJKK paciiajia-
I0TCSI HA aMUHOKUCJIOTHI 20 BUIOB, TOYHO TaKWe, KAK 1 aMUHOKUCJIOTHI
caMoro opranusma. I3 yrieBogoB muiiu 06pasyeTcst yHUBEPCATbHbIN
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MOHOcaxapuj — raoko3a. [loaToMy KoHeuHbIe TPOMYKTHI MTHITeBape-
HUSI MOTYT BBOJIMTHCS BO BHYTPEHHIOIO CPEJy OPTaHU3Ma U UCII0JIb30-
BaThCS KJIETKaMU /IS Pa3HOOOPA3HbIX IeJIeH.

BcaceiBanne mporyKTOB IepeBapUBAHUS OCYIIECTBISETCS KIeTKA-
MU KUIIIEYHOTO TUTEJNNS U SBJSIETCS aKTUBHBIM IIPOIIECCOM, TTPOTeE-
KalouuM ¢ ucrosib3oBanueM saneprur AT®D, mpudem /171t BcacblBaHUSI
[POYKTOB PaCIIeIIEHUsI KUpa HeOOXOANMBI JKeTYHbIe KUCIOThI, KO-
TOpbIEe BHIPAGATHIBAIOTCS B TIEYEHU U BBIAEJSIIOTCS B MOJOCTb KHUIITEY-
HUKa B COCTaBe JKETUN.

[IumeBoit panmoH (CyTOYHOE TOCTYIJIEHE B OPTAHU3M MUTIEBBIX
BEIIECTB) JIOJIKEH COIEPkKATh BCe HEOOXOAMMBIE JIJIsi OPraHU3Ma XH-
MuJeckue BenecTBa. Ha ocHoBaHUYT MHOTOBEKOBBIX TPATUIIAM U MHO-
TOYNCTIEHHBIX HAYYHBIX MCCAE0BAHUN C(HOPMYJIUPOBAHBI OCHOBHBIE
TpehGOBaHNUS K KOJIMYECTBEHHOMY M Ka4eCTBEHHOMY COCTaBY ITHIIIEBO-
TO paIlioHa, TaK Ha3bIBAEMbBIE HPUHUUNDL PAUUOHATILHO20 NUMAHUSL.
[maBHBIMU U3 HUX SIBJISIOTCS CIETYIOIINE:

e JHepreTUYecKasi IeHHOCTh MUIIEBOTO PAIlMOHA, IO BO3MOXKHO-
CTH, IOJKHA COOTBETCTBOBATH AHEPTOTPaTaM OPTaHU3MA.

e IlumieBoli panuoH AO/KEH ObITh COAJAHCUPOBAH 10 BasKHEIi-
UM TUIEBBIM KOMIIOHEHTAM, T.€. JIOJIKEH COEPKATh OEJIKU, JKUPHI
U YTJIEBOJIBI B CTPOTO OTPeNeIEHHO TIPOMTOPITHH.

e [lummeBoli palioH AOJKEH COAEP:KaTh aJleKBaTHOE KOJUYECTBO
BUTAMUHOB 1 MUHEPATHHBIX BEIIECTB.

e IlumeBoil pannoH J0JKEH CofepKaTh «OalJIaCTHBIE BEIECTBAY.

o JloJKeH COOMIONATHCS PEKIM TTUTAHMSL.

DHepreTuyecKkast IleHHOCTh MMUTAHUS OIIEHUBAETCS KOJIMYECTBOM
SHEPTHUH, KOTOPOE MOKET OBITh TOJYYEHO MPHU OKUCJCHUH MHIIEBBIX
YIJIEBOJIOB, KUPOB U OENKOB 110 KoHeuHbX mpoayktoB (CO,, H,0,
NH;). [TockonbKy BblIesISIONIAACA IPU OKUCTEHUH 9HEPTUs U3Mepsi-
€TCST 9aCTO B KUJIOKAJIOPUSX, TO 9HEPTETHIECKYIO ITIEHHOCTh palloHa
ellle Ha3bIBAIOT KAJIOPUIHOCTHIO MTUTAHUS.

KasiopuitHOCTb TIHMIIIEBOTO paliioHa MOKET OBbITh ONpeIeJieHa C 1M0-
MOIIbIO TIPHOOPa — KaJOPUMETPa, KOTOPBIN PETUCTPUPYET TEILTIOBYIO
HEPTUIO, BBIJIEIAIONTYIOCS TMPU CKUTAHUM Topiuu nuimu. [[pyroii,
6oJiee TIPOCTOI €rOCO6 pacyera SHEPTETUIECKON IEHHOCTU TTUTAHWS
3aKJII0YAETCS B MCIOJIb30BAHUM CIIEIMANbHBIX TaOIUI, B KOTOPHIX
HPUBOIUTCST cofepKkaHue OeJIKOB, JKUPOB M YIJIEBOAOB B IHIIEBBIX
MPOAYKTaX.

Vcxomst 13 Toro, uto 1 T yIIeBoA0B U GeIKOB ITPH OKUCICHUN BhI-
JIeJISTIOT IPUMEPHO 4 KKair, a 1 T skupa — 0KoJio 9 KKaJl 9HEPTUH, HaX0-
JSAT KAJIOPUMHOCTH PaIlMoOHA B KKaJl/CYTKU (JI71s1 TIepeBO/ia 3HAYEHU S
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KaJIOpUMHOCTH B K/[3K/CyTKU MOJIy4eHHYIO BEJIMYNHY B KKaJ/CYTKH
HEOOXOAMMO YMHOKUTD Ha 4,18).

DHEProTpaThl 3aBUCST OT MHOI'MX (DAKTOPOB: BO3PACTa, MACChI TeJIa,
npodeccuu, KITMMAaTUIeCKUX YCIOBHIT M 0COOEHHO OT JBUTATENbHOMN
AKTUBHOCTHU.

B cocrostHiu 1okost, HaToImak (/11 UCKJII0UYEHNsI 3aTPaThl 9HEPTUH
Ha MBIIIEYHYIO JIESTEJbHOCTb U IMPOIECC TUINEBAPEHUSI) OPraHu3M
pacxo[yer MUHUMAJIbHOE KOJUYECTBO HHEPrHH, HEOOXOIMMOE [IJIst
HOZIEP/KAHUSA OCHOBHBIX (PU3NOJOrHnYecKuX (DyHKIUH W aHaboIu-
YEeCKUX MPOIECCOB. JTa BEJMYNHA HA3bIBAETCSI OCHOBHBIM OOMEHOM
U COCTaBJSIET Y MYKYMH B cpefiHeM 24—28 KKaJ/CyTKH - KI' MacChl
tema (1600—1800 kkasm/cyTku), y KEHITUH HECKOJbKO HIKe — 23—
26 xkan/cytku - Kr (1400-1500 xkam/cytku). Y meTel BeawdunHa
OCHOBHOTO OOMeHa TIpU pacyere Ha KI' MacChl Tejia mpumMepHo B 1,5
pasa BbIlIE, YeM Y B3POCJIbIX. B mpoliecce crapenust ypoBeHb OCHOBHO-
r0 OOMEHA YMEHbBIIIAETCSI.

OueBHIHO, YTO PeabHbIE IHEPIOTPATHI IOJKHBI OBITH BBIIIE 3HA-
YeHUsI OCHOBHOTO 0OMeHa. Y JII0/eil yMCTBEHHOTO TPY/ia CyTOYHbIE 3a-
Tparthi aHepTHH cocTaBsaioT 2200—-2500 kxan y mysxkuaws u 1800—-2200
y keHmuH. llpu Tskenom ¢uszmueckom Tpyze (3a CUET MBIIEYHON
paboThl!) 9HEProTPaThl CYIECTBEHHO BO3PACTAIOT: Y MyKurH 10 5000
KKaJI/CYTKH, a y :KeHIuH 10 4000 kkaja/cyTKu. Y cmopTCMEHOB 9HEP-
TOTPAThI B 3aBUCUMOCTHU OT BH/IA CIIOPTA, & TaKKe OT MEPUOia TPEHU-
POBOYHOTO IMKJa Kosebmores B auanasone ot 3000 xo 7000 kkau/
CYTKM.

DHeProsarpaTbl MOXKHO OIPEAEIUTh IyTeM MPSIMON KaJopume-
TPHUH, T.e. UBMEPUTH CYTOYHOE BbIJIEJIEHUE OPraHu3MOM Tellia (Kak
U3BECTHO, B Ipoliecce KaraboJnM3Ma 3HAYUTEbHAS YacTh OCBOOOJK-
narotelicst SHepruy BbijiesisgeTcs B Buje Temnsa). OMHaKo aTo BecbMa
CJIOKHAsT Tpollenypa. B ¢BsI3u ¢ aTuM 4allie TPUMEHSIIOTCST METO/IbI
HENpsIMON KaJIOPUMETPHH, OCHOBaHHBIE Ha U3MEPEHUH TTOTPeOIeHSI
KHUCJIOPOJIa VJIW BBIIEJICHUS YTJIEKUCJIOTO Ta3a, IIOCKOJIbKY 3TH MOKa-
3aTeJIi XapaKTepPU3yT COCTOSTHUE KaTabo Ii3Ma.

K sHempsamoit kasopuMeTpun Takske OTHOCHUTCSI METOJl CYTOUHOU
MyJIbCOMETPUH, 3aKJIIOUAIONIUNCS B U3MEPEHUU U PETUCTPAIUU Ya-
CTOTHI CEPEYHBIX COKPAIEHNI B TeUeHUE CYTOK. DTOT MeTO basupy-
eTCsT Ha KOPPEJISIIIMK MEsKLY MOoTpeOIeHreM KUCIOPO/ia 3a CYyTKH, Xa-
PaKTEPU3YIONUM OCBOOOK/IEHNE SHEPTUN B TIpollecce Katabon3Ma,
U cpeJlHel BeJIMUMHON I1yJibca. [[Jis 1mojicyeTa u perucTpaiuu myJibca
[PUMEHSIETCS] TIOPTATUBHBI MPUOOP — CIIOPTTECTEP, COCTOSIIMIT 13
MPUKPENJIEHHOTO K TPY/IU UCIIBITYEMOTO JIaTYMKa W NTPUEMHUKA, T10-
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XOKET0 Ha Hapy4YHbIe Yachl U HA/IEBAEMOTO Ha 3amsicTbe pyKu. JlaTumk
(ukcupyer cepieuHbie cCOKpaieHusi, B IpueMHUKe WH(OpMaIus, 11o-
CTYTAIONIAS U3 IaTYMKA, PETUCTPUPYETCSI Ha MATHUTHOM JICKETE.

KocBenHno cyTounbie aHEPTO3aTPATHI MOJKHO YCTAHOBUTH IIyTEM 3a-
MIOJTHEHUST aHKET, B KOTOPBIX UCIBITYEMbIE TIOAPOOHO OMMCHIBAIOT BCE,
YTO OHM JIEJIAJIA B TE€YEHHE [HSI. 3aTeM C TIOMOIIBIO CIEIUATBHBIX Ta-
GJIMII, B KOTOPBIX NMPHUBEIEHBI 3HAYEHUST DHEPrOTPAT TIPU PA3TUIHBIX
BUJIAX TPYAOBOM M CIIOPTUBHOM JI€ITEIbHOCTH, IPOBOJISAT PACUeT Cy-
TOUYHBIX IHEPTOTPAT.

CooTBeTCTBUE IHEPTeTUYECKON IEHHOCTU MHUIIEBOTO PAITMOHA
3aTpataM 3HEPTUU CIIOPTCMEHOM SIBJISIETCS OJHUM W3 BaXKHEHIINX
ycoBuii ah(heKTUBHOCTH TPEHUPOBOUHOTO MPoIlecca.

Yuorpebiaenne nuTaHus ¢ NOHUKEHHON KAJOPUIHOCTHIO COIPO-
BOJK/IAETCSI PACXO/IOBAaHUEM HE TOJBKO BCEX PE3EPBHBIX YTJIEBOOB
U JKUPOB, HO U TIPUBOJUT K UCIIOJb30BAHUIO B KaUeCTBE MCTOUHUKOB
sHepruu OEJIKOB, B MEPBYIO Ouepe/lb MBIIMIEYHbIX. B pesyibraTe pas-
BUBAeTCsS aTPOMUS MBI U aHEMUS, YMEHbBIIAETCS Macca TeJja, CHU-
sxKaetcst pusndeckas paboToCIocOOHOCTD, a y JeTeil Habro1aeTcs 3a-
JiepKKa pocTa.

[Ipu poo/KUTETLHOM TIOCTYTIJIEHUHM B OPTAaHU3M TIHMIIEBBIX UC-
TOYHUKOB SHEPIMU B KOJMYECTBAX, IPEBBIIIAIONINX IHEPrOTPATHI,
BO3HUMKAET OKUPEHUE, IPUYEM B JKMPOBBIX JIEIIO OTKJIA/[bIBAETCS HE
TOJIBKO TIOCTYMAIONIII ¢ MUIIEH KUP, HO ¥ KUP, 00pa3youiics: 13
YTJIEBOJIOB.

[ToaTOMY CaMbIM IIPOCTBIM CIIOCOGOM KOHTPOJISI 32 COOTBETCTBHEM
KaJIOPUITHOCTH MUIIEBOTO PAIIMOHA U CYTOUHBIX SHEPro3aTpaT SBJISET-
cs1 U3MepeHre Macchl Tejia. [Ipu AnmuTebHOM UCITOIb30BAaHUHN PALIHO-
Ha C TOHIXEHHON KaJOPUIHOCTHIO (TI0 CPAaBHEHUIO C 9HEPTOTPATAMU )
HaOJII01aeTCsT YMEHbBIIEHe MAacChl Tejla, a MPU YPE3MEPHOM IOCTY-
IJIEHUHU B OPTaHNU3M UCTOYHUKOB 3HEPTUU Macca TeJia YBeJTnINBaeTCsl,
B OCHOBHOM 32 CUET HAKOILJIEHUS JKUPa.

COasaHCUPOBAHHOCTD TTUTAHUST KACAETCST TIPEKIE BCETO COOTHO-
IIEHUST MEKAY COJiepKaHreM B PallioHe G6eIKOB, JKUPOB U YIJIEBOOB.

HMuwesvte beaxu ABIAIOTCS MOCTABIIMKAMU aMUHOKKUCJIOT, KOTO-
pble HeOOXOIMMBI JIJIsi CUHTe3a OEeJIKOB M JPYTHX a30TCOAEPIKAITUX
coeMHEHUH opraHusMa (HarpuMep, a30TUCTBIX OCHOBAaHHUM HYKJIEH-
HOBBIX KHCJIOT, KpeaThHa, ajpeHajnHa u ap.). Oco6eHHO BaKHO MO-
CTYIJIEHUE C MUTIEH He3aMEHUMBbIX (3CCEHIIMATbHBIX) aMUHOKUCJIOT,
KOTOpbIe HE CUHTE3UPYIOTCSI B OPraHu3Me, T aMUHOKHUCJIOTHI JIOJIK-
HbI PETYJISIPHO TIOCTYIIATD C IMUIIEH, TaK KAaK OHU B OPTaHU3Me He HaKa-
IMBAIOTCSL. [Ipy U3OBITOUHOM MOCTYILIEHIH HENCITOIb30BAHHbIE TSI

219



Yacmy 2. buoxumus cnopma C.C. Muxaiinos

crHTe3a OEJIKOB aMIHOKHUCJIOTBI, B TOM YHCJIe He3aMEHUMbIE, TTO/[BEP-
raloTCs pacray.

Cyrounast morpeOHOCTh B OeJIKe 3aBUCUT OT MHOTMX (haKTOPOB
(Macca Tesa, Bo3pact, mpodeccust U YCIOBUS TPy/Aa, KINMaTHIeCKUE
YCJIOBUSI M JIP.) U COCTaBJISIET B CPEHEM JIJISI B3POCJIOTO YeJIOBEKA
100—-120r.

3HaunTeNbHOE BJAUSHUE HAa HOPMY O€JIKa B IMUTAHUU OKa3bIBAIOT
JIBUTaTeIbHAsA AaKTUBHOCTD U OMOJIOTHYeCKast IIEHHOCTD MUIIEBBIX OeJI-
KOB.

Cuwuraercst, 9T0 MOTPEOHOCTH B OEJIKe MPH BBIIOJTHEHUH (hUsmde-
cKoii paboThl yBesmunBaetcs Ha 10 1 Ha kaskabie 500 Kkan sHeproTpar.

Buosornueckas eHHOCTh OEJIKOB OIPENEISeTCs TPEsKIe BCEro uxX
AMUHOKHCJIOTHBIM COCTaBOM. IluieBbie OEJIKU JOJKHBI COAEPKATh
BCe He3aMEeHUMble aMUHOKHCJIOTBI, PHYEM JKeJATeJbHO B TOM K€
COOTHOILEHUH, KOTOPOEe XapakTepHO /st 6ekoB destoBeka. CoOTHO-
IeHre MeXK/Iy He3aMEHUMbIMU aMHUHOKHUCJIOTAMU B IIUIIEBBIX GeTKax
JKUBOTHOTO MPOUCXOK/IEHNUST TI0 CPABHEHUIO C PACTUTENLHBIME OJIMKE
K COOTHOIIEHHUIO B OpraHaX M TKaHsIX Y4eJIoBeKa.

Otcioza cieyer, 4To KUBOTHbBIE Oesiku 06aanaoT 6oblieil 6uo-
JIOTUYECKON TIeHHOCTbIO, YeM OesIku pactuTesbHbie. OTHAKO U3 9TOTO
[paBUJIa eCTh MCKII0UeHne: GeIKK OBCa M IPeYr 10 CBOEMY aMUHO-
KHUCJIOTHOMY COCTaBY MOXOKH Ha OEJIKM YeloBeKa U MOITOMY MOTYT
3aMEHSITh B PAllOHE JKMBOTHbIE OEJIKU.

Cunraercs, YTO B CyTOUYHOM PaI[MOHE KUBOTHBIX OEJIKOB IOJKHO
6b1Tb He MeHee 50% OT copepKaHms BeexX OEIKOB.

Buosiornyeckasi 1eHHOCTh MHUIIEBBIX OEJKOB 3aBUCUT TaKKe OT
BO3MOKHOCTH MX PaCIIEIIEHUs TPOTEOJIUTUYECKUMU (pepMeHTaMu
B IIpottecce nuiieBapenust. [110xo nepeBapuBaioTcst GEIKK CBSI30K, CY-
XOJKUJIHIL, COEeTMHUTETbHON TKaH!, HEKOTOPbIE PACTUTEIbHbIE OEJIKH.

Hau6osee BbICOKOI OHOTOTMUECKO IIEHHOCThIO 00/1a1aI0T MOJIOY-
HbIE U SITYHbBIE OEJTKI.

Hepmocrarounoe moctyruieHre TUIIEBBIX OeakoB (OeIKOBOE TO-
JIoflaHye) MOCTENeHHO BeleT K HapyLIeHUI0 MHOTUX (DYHKIIMIA opra-
HU3Ma, YMEHBIIEHUIO MacChl TeJia, CHUKEHHI0 PaboTOCIOCOOHOCTH.
OcobeHHo ommacHo GeKOBOE TOJIOIaHKe JJIS PACTYIIEr0 OPTaHU3Ma,
TaK KaK B OCHOBE POCTa JIEKHUT HaKOILIeHKe OeJIKOB.

ITpu u3bprrounom norpebaeHnn GEIKOB MUILEBAPUTEIbHbBIE (ep-
MEHTBI OKa3bIBAIOTCSI HE B COCTOSTHUM WX MMOJHOCTbIO paciienutsb. He-
repeBapeHHble OeJIKK MONaJaoT B TOJICTYIO KUIIKY U MO AeHCTBHEM
MIKPOGJIOPHI MOABEPTAOTCS TaM THIHEHUIO, B X0/I€ KOTOPOTO 06pasy-
I0TCSI pa3JIMyHble sIIOBUTBHIE BEIeCTBA. B TKaHsIX opraHu3ma u30bi-
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TOK aMUHOKHCJIOT PACTIAAETCS ¢ BhIJIEIEHUEM aMMHUAKa, YTO CO3/IaeT
JIOTIOJTHUTEJILHYIO HATPY3Ky Ha IedeHb, B KOTOPOW OCYIIECTBIISIETCS
obe3BpeKMBaHe aMMIaKa MyTeM CHHTe3a MOYeBHHBL Kpome Toro,
TIPY PACTIaie aMUHOKUCIOT BO3MOKHO HAKOTIJIEHIE HEJOOKUCTEHHBIX
[PO/JIYKTOB, B OCHOBHOM OPTaHUYECKUX KHMCJIOT, YTO BBI3bIBAET CABHT
KUCJIOTHO-IIEIOYHOTO GajlaHca B KHCIYIO CTOPOHY.

Eme omauM 00s13aTe/IbHBIM KOMIIOHEHTOM COQJIaHCHPOBAHHOTO
MUIIEBOTO PAIlOHA SIBJISTIOTCS Hcupwvl. VIX Posib Kak MHIIEBOTO TIPO-
AyKTa MHOrooGpasHa. JKup aBjsieTcst BasKHbBIM UCTOYHUKOM SHEPIUH,
[PEBOCXOISIINM 0 KAJTOPUITHOCTH OEJIKM W YIJEBOABL YK€ TOBO-
PHJIOCH, YTO TIPU OKUCJTIEHUH 1 T JKUPa BBIAEISIETCST TPUMEPHO 9 KKaJ
9HEPTHUH, TOT/IAa KaK MPU OKUCJIEHUN TAKOTO K€ KOJMYecTBa OENKOB
WU YTJIEBOZIOB OCBOOOJKIAETCST TOJMBKO OKOJIO 4 KKas. OfHAKO OKHUC-
JIEHUE JKUPOB TPOTEKAET UCKITIOYUTENBHO ad9POOHBIM MYTEM U MOKET
obecIednTh dHEPTHEH TOJMBKO yMepeHHbe Harpy3ku. 11oaToMy poJh
JKMpa KaK MCTOYHHUKA 9HEPTUU 0COOEHHO BEJIMKA TIPU BBITOJHEHUH
HPOJIOJKUTENBHOI (hU3MUECKOiT pabOTHI.

Kpowme smnepretuueckoil (yHKIIUUA SKUPBI €Ile BHITIOTHAIOT TLIa-
CTUYECKYTO (DYHKITHIO, SIBISISICH TIOCTABITUKAMHU TIOJTMHEHACHITTIEHHBIX
(3CCEHINAIBbHBIX) JKUPHBIX KUCIOT. Takue jKUpHbIe KUCIOTBI COJep-
JKar B CBOeH MoJieKyJie Be 1 GoJiee IBOMHBIX CBSI3ell U B OPraHu3Me
YyesloBeKa He CUHTE3UPYyIOTCs. [lommHeHachIeHHbe JKUPHbIE KUCJIO-
Tl (JIMHOJIEBAsI, JIMHOJIEHOBAsI, apaxuI0HOBasi U TIPOY.) HeOOXOMIH-
MBI JIJISl CHHTE3a JIMIOUIOB KJIETOYHBIX MeMOpaH 1 it 06pasoBaHMs
TOPMOHOIOAO0HBIX BEIIECTB — IMPOCTATJIAHAMHOB, PEryJUPYIONIMX
B OpraHu3Me TOHYC TJIa[IKOI MyCKYJIaTypbl (CTEHKU KPOBEHOCHBIX CO-
CY/IOB, Tpaxer U OPOHXOB, KMIIEYHUKA, MAaTKK ¥ T.1.). IlomHeHachl-
IIEHHbIE JKUPHBIE KUCIOTHI OOBIYHO BXOJSAT B COCTaB PACTUTEbHBIX
KUPOB. [ToTpeOHOCTH B3POCITIOTO YesOBEKA B IMOJMHEHACHIIIEHHBIX
JKUPHBIX KHCJIOTaX MOKET ObITh o0ecriedeHa esKeHEBHBIM OCTYILIe-
HueMm c et 20—30 M1 pacTUTETLHOTO MacJia.

[TuieBbie SKUPbI TAKIKE SIBIISIIOTCS TOCTABIIMKAMU JKIPOPACTBOPH-
MBIX BUTAMITHOB, KOTOPbIe MOTYT HaKallIMBaThCs B JKUpax. Tak, phi-
Ouii sxup Gorat ButamuHamu A 1 D, a pacTUTeIbHBIE JKUPbI COIEPIKAT
BuTamuH E.

CyTOUHbBII paIMoH B3POCJOr0 YeJOBEKa JOJIKEH COMEPKATh
80—-100 r skupoB, uto coctasisieT 30—35% OT €ro KaTOPUHHOCTH.

YuorpebiieHre n30bITOYHOTO KOJTMIECTBA KUPA CO BpEMEHEM TTPH-
BOJUT K OKUPEHMUIO.

TITuweevle yene600vL SBISIIOTCSI OCHOBHBIMU MCTOYHUKAMU IHEP-
ruu, oHu obecriednBaoT 55—60% CyTOUHON MOTPEGHOCTH OpraHU3Ma
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B Heil. Ocobasi poJib YIJIeBOAOB KaK MCTOYHUKOB 9HEPTUU 0OYCJIOB-
JIEHA TeM, YTO OHU MOTYT PACHIEIUIATHCS B OPraHu3Me Kak aspoOHO,
Tak ¥ aHadPOOHO, TOT/IAa KaK OKUCJIeHKEe OEJKOB U JKUPOB IIPOUCXOANUT
JUIb a3pobubM criocobom. Kak ussectHo, npu anaspoOGHOM paciia-
Jle YTJIeBO/IOB SHEPTUU B €/IMHUILY BPEMEHU BBIIEJISIETCS B JIBA pasa
GoJiblle, YeM MPH adpPOOHOM OKUCJIEHMH JIOObIX BellecTB. B cBs3u
¢ 9TUM (PUBUIECKHE HArPY3KU BBICOKOI MOIITHOCTH, Tpedyrolre GOJib-
IIUX 9HEPro3aTpaT B eMHUILY BPeMeHU, 00eCTIeYrBalOTCs B TIEPBYIO
ouepellb yIJIeBOIaMU.

[naBHBIM MUIIEBBIM YTJIEBOJOM SIBJSIETCS KpPaxMaJl, COZepP:KaHue
KOTOPOTO B MUIIEBOM PallioHe MOXKeET M0X0auTh 10 80% oT 0b1iero
KOJIMYECTBA BCEX YIJIEBOIOB. boraThl KpaxMajioM KPYIIbl, MAKapOHHBI,
xJ1€0, KapTodeJib, OBOIIH U JAPYTHE PACTUTEIbHBIE TPOLYKTHI ITUTAHMSL.

Kpome kpaxmasa ¢ muieil MOTyT MOCTYTIaTh ¥ JAPYTHE YTIEeBO/IbI
PACTUTENLHOTO MTPOUCXOKIEHNS: KiaeTuyaTKa (1IeJIJII0J103a) U caxapo3a
(mmieBoit caxap).

Monocaxapuibl TJII0KO3a (BUHOTPAAHBIA caxap) U (PPYKTO3a
(bpyKTOBBII caxap) OOBIYHO TPUCYTCTBYIOT B PasjMUYHBIX SrOfax,
bpyxrax u mese.

N3 yriaeBosioB JKUBOTHOTO TPOUCXOKIEHMS € TIMIIEH TOCTYyIa-
IOT TJIMKOTEH ¥ JlakTo3a (MOJIOYHBIN caxap). [JIMKoreH comepsKuTCs
B MsICE U B IIeU€HH, a JIAKTO32 — B MOJIOUHBIX IIPOIyKTaX.

Cpentsisi cyTouHasi MOTpeOGHOCTh OpraHu3Ma B yrieBomax 400—
500 .

[Ipu noHMKEeHHOM TOCTYIJIEHUN YTJIEBOIOB C IUIIEN B OPraHu3Me
YCKOPSIETCS UCIIOJIb30BaHKe KUPOB U GEKOB B KAUeCTBE HCTOYHUKOB
DHEPTUu. Y CUJIEHHbBIN pacia/] BHYTPUKIETOYHBIX OEJIKOB MOJKET MIPH-
BECTU K CHIKEHUIO UX COJIEPKAHUS B KJIIETKAX U MOSIBJIEHUIO CUMIITO-
MOB «0eJIKOBOTO ToJiofiatust» (cM. Bbiiie). Kpome Toro, okucienue
OEeJIKOB COTIPOBOKAAETCS TIOBBIIIEHHBIM BbIeJeHneM aMMuaka. Ipu
OKMCJICHUU JKUPOB B Ka4eCTBe MPOMEKYTOYHBIX MPOAYKTOB 0Opasy-
I0TCSI KETOHOBbIE TeJIa, HAKOTIJIEH e KOTOPBIX BHI3BIBAET AIlUI03 — CMe-
IIeHWe KUCJIOTHO-IIEJIOYHOTO PABHOBECHS B KUCJIYIO CTOPOHY.

JlnutesbHOE upe3MepHoe MoTpebJieHne  YIIEeBOJAOB PUBOIUT
K HapylieHusiM oOMeHa BEIeCTB W BO3HUKHOBEHHIO 3a00JI€BaHMIL.
ITO CBA3AHO CO CIIOCOOHOCTBIO YIJIEBOAOB JIETKO IPE0OPa3OBbIBATHCS
B JKUPbI U Xosiecteput. [10aTOMY 1Py M30BITOYHOM YIJIEBOAHOM ITH-
TaHUU, 0COOEHHO Ha (POHE MAJIOIOABIKHOTO 00pasa JKU3HM, HEPEIKO
Pa3BHUBAIOTCS Takue 3a00JIeBaHus, KaK OKMPEHUE 1 aTePOCKIEPO3.

CorylacHO PEKOMEH/IAIUSIM BEAYIINX [[UETOJIOTOB COOTHOIIEHUE
MesKLy OesTKaMM, SKHPaMU U YTJI€BOJaMHU B CYyTOYHOM PallioHe JI0JIK-
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HO ObITh 1:1:4, T.e. HA KaXKAbIil TPaMM OEJIKOB JOJIKEH MPUXOAUTHCS
1 r 2KUpOB U 4 T yrjIeBO/I0B.

C mpoayKTamMu THUTaHUS MOJUKHBI TaKyKe TOCTYMaTh BUTAMIHBI
B HEOOXOIMMBIX JIJIsl OPTaHU3Ma KOJMYECTBAX.

Bumamunwvt — 370 HU3KOMOJIEKYJISIPHbIE OPTAaHUYECKHUE BEIIeCTBA
caMoTr0o Pa3HOOGPA3HOTO CTPOEHYST, KOTOPBIE He CHHTE3UPYIOTCST B OP-
raHu3Me, HO SIBJISIIOTCS JKU3HEHHO HeOOXOAMMBIMU U TI09TOMY JIOJIK-
HBI 00513aTeIbHO MOCTYIATh B OPTaHU3M C TIMIIEN, XOTS U B OYeHb
HeOOIbIINX KoJImyecTBaX. HekoTopble BUTaMUHBI B OrpaHHMYEHHOM
KOJIMYECTBE BhIPAOAThIBAIOTCS MUKPO(IOPOIl KUIIEUHUKA.

Buosornueckast posib OOJIBITMHCTBA MU3BECTHBIX BUTAMHUHOB 3a-
KJII0YaeTcs B TOM, YTO OHU BXOJSAT B COCTaB KOPEPMEHTOB U TTPOCTeE-
TUYECKUX TPYTT (DEPMEHTOB, CJIeI0BATENHHO UCTIOIb3YIOTCS OPTaHN3-
MOM KaK CTPOMTEJbHBbIN MaTepwaj NPU CUHTE3e COOTBETCTBYIOIIMX
HeOeJIKOBBIX YacTeil (hepMeHTOB.

[To ¢pusuKo-XxUMUYECKUM CBOMCTBAM BUTAMWHBI JEJSITCS Ha NIBE
rpymmbl: BogopactBopumbie (By, By Bs, Bg, By, By, B, C, P, PP)
u skupopactsopumsie (A, D, E, K).

Kpome BUTaMIHOB TIHIIA MOXKET Tak:Ke COMEP:KATh TPOBUTAMUHBI.
[IpoBuTamMuHBl ABJASIOTCS TIPeANIeCTBEHHUKaMu BUTaMuHOB. [loma-
Jlasi B OPTAaHU3M, TPOBUTAMIUHBI TTPEBPAIIAIOTCS B BUTAMIHEL.

[ToTpe6GHOCTD B BUTAMUHAX MPEJK/IE BCETO 3aBUCHT OT MACChI TeJia,
BO3PACTa, IBUTATEJbHON AKTUBHOCTH.

[Ipu HemocTaTOYHOM TOCTYIIJIEHUYA BUTAMUHOB Pa3BUBAIOTCS TH-
HOBUTaMUHO3bI. OOBIYHO THUIOBUTAMUHO3bI HAOJIONAOTCS 3UMOI
U BECHOW, KOT/Ia COJIep)KaHWe BUTAMUHOB B TIHMINEBBIX MPOIYKTAX
YMEHbIIAeTCs BCIEACTBUE UX PaspylieHus npu xpaHenun. OcoGeHHO
gacTo BeTpevaercs runosutamMuuo3 C — nuara. [loatoMy B 9T0 Bpems
ro/la PEKOMEHJIYETCS TIPUEM KOMILIIEKCHBIX BUTAMUHHBIX TTPETIapaToB.

M36biTOuHOE BBEJEHNE BOAOPACTBOPUMBIX BUTAMUHOB He TIPUBO-
JIAT K MX HAKOILJIEHHIO B OPraHI3Me, TaK KakK UX U30BITOK CPa3y JKe BbI-
nemsiercst ¢ Mouoit. I[loaTomy mocrtyriienre B opranusM BOJIOPACTBO-
PUMBIX BUTAMHHOB JOJIZKHO OBITH perysspHbiM. JKupopacTBopruMbie
BUTaMUHBI IPY YPE3MEPHOM TIOCTYIIJIEHUU CIIOCOOHBI HAKATLIMBAThHCSI
B JKUPOBOI TKaHU, BCJIEJICTBUE Y€TO MOTYT BO3HUKATh TUIIEPBUTAMU-
HO3bI. OnrcaH®l corydyan runepsutaMnao3oB A, D u K.

Munepanvnoie eujecmea TIOCTYTIAIOT B COCTABE TIPOYKTOB MMATA-
HUSI, KaK MPaBUJIO, B KOJIMYECTBAX, COOTBETCTBYIONIMX MOTPEOHOCTH
oprannsMma. Vckirodenne cocTaBiseT JIUTITh TTOBapeHHAs COJTb (XJIOpH-
croiit Hatpuit — NaCl), kotopast 1o06aBJisieTcst K MUIIe B YKMCTOM BH/IE.
Dusnosornyeckasi TOTPEOHOCTh B ATON cosit 5—6 TI'/CyTKH, OHAKO
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B CUJIy BEKOBBIX TPAJIMIIMI U MPUBLIUEK €€ COJEPKAHNE B PAIMOHE
3HAUUTEbHO Bbile — 15—16 1. K He0OXOAUMBIM IS KU3HENESTe b
HOCTA XUMUYECKUM 3JIeMEHTaM OTHOCATCH: HATPUW, KaJuii, XJop,
KabpIui, Marauii, docdop, xene3o, Mennp, Hoa, ¢GTOp, Mapraser,
IUHK.

W3 npoaykToB nutanus 6ojiee 6oraThl MUHEPAJIbHBIMU BELeCTBA-
MU OBOIIK U (DPYKTHL.

HenocraTouHoe mocTyrjieHre B OpraHM3M MUHePaJIbHbBIX BEIIECTB,
a TakKe UX U30BITOK B IIMINE IPUBOIAAT K HapyIleHUsSM oOMeHa Be-
IIECTB U BO3HUKHOBEHUIO 3a601€BaHIIA.

Kak yske yKasbIBaJIOCh, MUIIEBOIN PAIMOH JIOJIKEH COJIEP/KaTh Oat-
Jacmmubole gewjecmea, N nuuieéoble 60J0KkHA. K HIM OTHOCATCS pac-
TUTEJIbHbIE BBICOKOMOJIEKYJISIPHBIE YTJIEBOJbI (KJIETYATKA, MEKTHH,
JINTHWH ), UMeIoIe TTPOYHbIE MOJIEKYJIbI B (hOpMe JITMHHBIX HUTEH.
OTHU BellecTBa He TUIPOJU3YIOTCS IHUINEBAPUTETbHBIMU (epMeH-
TaMU U TI09TOMY 0e3 M3MEHEHUH MPOXOAST Yepe3 BEeCh JKeTyI0YHO-
KUIIEYHbIH TPAKT W BBIAEJSIOTCSA U3 OpraHu3Ma B HepaclllelieHHOM
BUsle. BeenmcTBue aToro pamee CYMTANIOCh, UTO TaKue YIJIEBOIBI He
IPUHOCST IIOJIb3bI M YTO OHU SIBJISIOTCS KAK Obl IMIIHUMU KOMIIOHEH-
TaMH [MUIIEBOTO PAI[HOHA, T.€. DAIACTOM.

B macrosiee BpeMs yCTaHOBJIEHO, UTO MaHHBIE PACTUTETHHBIE
YTJIEBOJIBI BBITIOTHSIOT B MpoIlecce TMUIeBapeHus, 0 KpaitHel Mepe,
JIBe BaykHbIe (DYHKIMK. BO-TIePBBIX, ABUTASICH 10 TTUIIEBAPUTELHOMY
TPaKTy U KacasiCh ero CTEHKH, MUIIEeBble BOJOKHA YCUINBAIOT TIEPU-
CTaJIbTUKY, T.e. BOJHOOOpa3HOEe COKpallleHWe CTEHKU KHUIIKH, Heob-
XOJMOE [IJIsI TIepeMelieHusl MUIIK. Bo-BTOPBIX, MUIEBbIE BOJOKHA
oKazaiuch Xopommmu copbertamu. Ha HMX MoryT copbupoBarbest
M 3aTeM BMECT€ C HUMH IOKUAATh OPTaHM3M Pa3JUYHbIE TOKCHY-
Hble BEIIECTBA KaK 3K30TE€HHOTO IPOUCXOKIEHUS (IIPUCYTCTBYIO-
ye B MHIIE), TaK ¥ SHAOTEHHOTO MPOUCXOosKAeHUs (0Opasyrolmecs
B OPraHM3Me B IIpoLecce MeTaboau3Ma U BhLAESIONUECS B IIOJIOCTD
JKEJTYIOYHO-KUIIEYHOTO TPAKTA, & TAK)KE MPOIYKThI THUEHUs ). B yact-
HOCTH, Ha HUIIEBBIX BOJOKHAX MOYKET COPOMPOBATHCS XOJIECTEPHH.
B cBg3m ¢ Takoli GyHKIIMEH KIeTYATKy U APYTHe MUTIEBble BOJTOKHA
00pa3HO HA3BIBAIOT «IBOPHUKU OPraHU3Ma».

Emie ogHuM ycoBreM palioHaJibHOTO MUTAHUS ABJISETCS COOJIIO-
JICHUE pecuma nocmynienus nuwu B opraausm. 1IpaBuiabHbIN pe-
JKUM TTATaHUST HeOOXOIMM [IJIsI PUTMHYHOTO 1 9(hGheKTUBHOTO (hyHK-
IMUOHUPOBAHUS THINEBAPUTENBHON CHUCTEMBI, MJIs IOJHOIIEHHOTO
YCBOEHUSI TIHIIM ¥ HOPMAJIbHOTO MPOTEKAHUST META0OTMYECKUX TIPO-
1[ECCOB.
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OOMIENPUHSATBIM SIBJISIETCS. TPEX-YETHIPEXPA30BOE MUTAaHUE C WH-
TepBajJlaMi MesKy IpreMaMiu I B 4—5 yacoB. KpaTtHocTb nipueMa
MM 3aBUCUT OT 00beMa U KaJOPUIHOCTH PallMOHa: IIPU BO3pacTa-
HUU 00beMa M KaJOPUUHOCTH JOJIKHA OBITh yBEJIMYEHA KPATHOCTh
[WTaHUs, TaK KaK TPU OJHOMOMEHTHOM IOCTYILIEHUH OOJIBIIOTO
KOJIMYeCTBA MUIIN [IepeBapruBaHue U BcachiBaHue OYAyT HEIIOJTHBIMU
U MOTYT BO3HUKHYTH Pa3/JNYHbie HEIMPUSTHBIE OILyIIeHUsT (4yBCTBO
TSKECTH, B3/LyTHE JKMBOTA ¥ T.IL.), CHUXKEHHE PabOTOCITOCOOHOCTH.

Yacroe HapylieHne peskuMa MUTaHust (ea BCYXOMSITKY, PEIKIe
1 OOWJIbHBIC MTPUEMBI MUK, OECIIOPSAMOYHAST €la) MOKET TPUBECTH
K 3a00JI€BaHKUSIM OPTAHOB MUIIEBAPEHUSL.

8.2. OCOBEHHOCTMN IIUTAHNA CIIOPTCMEHOB

[Turanue cOPTCMEHOB UMEET Psi[i OCOOEHHOCTEN MO0 CPaBHEHUIO
C MUTAHUEM He 3aHUMAIOIIUXCS CIIOPTOM, B TOM YKCJIE JIIO/IEN, BBITIOJI-
HSIONIUX TSHKEIYI0 (DU3NIECKyto padboTy.

1. Jlnis criopTcMEHOB XapaKTepeH BBICOKUU pacxon sHepruu. [Ipu
3aHATUSIX CIIOPTOM 3Hepro3aTpatsl cocTassaioT oT 4000 1o 7000 kxasn
B cyTku. Ho B oTsiume ot siiofieit Tske0ro (pu3mieckoro Tpyaa, Toxe
pacxoayionuux MHOTO aHepruu (110 5000 KKaJ/CyTKN), HHTEHCUBHOCTD
SHEProTPaT y CIIOPTCMEHOB 3HAUYNTEIBHO BhITIIE.

Tax, nmo ganubiM H.H. fdxosnesa (1974), pabounii, 3aHaThIil Gu-
3WYECKUM TPY/IOM B T€UeHUe 8-9aCOBOTO pabOUero IHsI, PaCXOAYET BO
BpeMs pabots 0,03—0,05 kxas/c, 6eryn-mapadoHel Bo BpeMst Oera —
0,3 xkan/c, a cipuHTep — 3 KKaJ/C.

Otciofia BbITEKAET, YTO MPHU BBIOJTHEHUN OGOJIBIIMHCTBA (HU3H-
YEeCKUX YIPaKHEHUIT MCTOYHUKOM SHEPIMU SIBJISTIOTCS aHaspPOOHBIE
TIPOIIECCHI, B TO BPeMsI KaK TPYAOBast AEATENHbHOCTh 00ECTIeUMBAETCST
aspobHbIM crtocoboM rosryyeHuss ATD. TToaTomy panuoH criopreMeHa
JIOJKEH UMETh HE TOJIbKO HEOOXOIMMYI0 9HEPTETHYECKYIO EHHOCTD,
HO U COJIEpP’KaTh TIOBBINIEHHOE KOJUYECTBO YTJIEBOIOB, MOCKOJIBKY,
KaK y’Ke OTMEYaJI0Ch, TOJILKO YTJIEBOJIbI MOTYT ITOJIBEPTATHCST aHAIPOO-
HOMY pacraiy ¥ IaBaTh MHOTO 9HEPTUU B eUHUILY BpeMeHU. sKuphr
1 GeJIKM OKHCJISIIOTCS JIUITb ad9POOHO U TIPU BBITIOJTHEHUN WHTEHCHB-
HBIX HAarPy30K UCIOJIb3YIOTCS OTPAHMYEHHO.

Heobxoaumocts oboraiienust paifioHa CliopTCMEHOB YTJIEBOIaM U
etiie 0OyCJIOBJIEHA TE€M, YTO 3aITachl YIJIEBOJIOB B OpraHuaMe (TJIMKOreH
TIEYEHN U MBIIIIT) OTPAHIYEHBI U TIPH PabOTe OBICTPO NCUEPIBIBAIOTCSI.
B cBsA3U ¢ 3TUM TIPAKTUKYETCS OTIOJMHUTETHFHOE BBEJIEHNE YTIEBOIOB
BO BpeMsI TPEHUPOBKM WJIU COPEBHOBaHUS (HANpUMep, MUTaHUE Ha
IVICTAHIINU Y Mapa(OHIIEB, JIIKHUKOB, BEJIOCUTIEVICTOR).
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B mepuos WMHTEHCUBHBIX TPEHUPOBOK CYTOYHasi MOTPEOHOCTH
B yIJIeBofiax MokeT cocTaBaATh 700—-800 r.

2. IIpu BBITIOJIHEHUU CIIOPTUBHBIX HATPY30K YCUJIWBAETCS PACIIA]L
6eJIKOB, TJIaBHBIM 00pa3oM MbiliedHbiX. OcobGeHHO OBICTPO paciiie-
IJISTIOTCST OEJIKU TP BBITIOTHEHUN YIIPAKHEHHIT CHJIOBOTO XapaKTepa.
JlJist BOCIIOJIHEHUST Pa3pyIIEHHbIX NP paboTe OEJKOB HEOOXOAUMO
MOCTYIIJIEHWE BO BPEMsI BOCCTAHOBJIEHUS MOBBIIIEHHOTO KOJUYECTBA
AMUHOKHCJIOT. ITO JIeJlaeT HeOOXOAUMbBIM HCIOJIb30BaHUE PaIlHo-
Ha C TIOBBINIEHHBIM cojepkanueM OesakoB. HaubGosiee BbIcOKast 10-
TPeOHOCTH B OEJIKaX OTMEYAETCsI Y TSKEJI0ATJIETOB U KYJIbTYPUCTOB.
VY atux crnoprcMeHoB morpebsieHre OeKoB MOKeT pocTurath 200—
250 r B CyTKH.

3. NnreHcudukaimst MeTabom3Ma B OpraHu3Me CIIOPTCMeHa yBe-
JIMYMBAET MOTPEOHOCTh B KO(EPMEHTaX, B COCTAB KOTOPHIX BXOST
BUTaMUHBI. B utore norpebieHre BUTAMITHOB CIIOPTCMEHAMU BO3pac-
taer B 2—3 pasa. ObecreqnTs MOCTYIUIEHNE TAKOTO GOJIBIIIOTO KOJIHU-
YeCcTBa BUTAMUHOB TOJIBKO C €CTECTBEHHBIMY ITUIIEBBIMU IIPOLYKTaMU
00bIYHO He yjaercsi. [109TOMy B CIIOPTUBHON MPaKTHUKe IMUPOKO KC-
M0JIB3YIOTCSI Pa3JInYHble BUTAMUHHBIE TIPENapaThl.

4. Ilpu BBIMTOTHEHWW WHTEHCUBHBIX (DU3NUECKUX HATPY30K Ha-
GJII0/IaeTCsl TIOBBIIIEHHOE BBIJEJEHNE M3 OpraHu3Ma MHHEPaJTbHbBIX
BEIIECTB B COCTaBe MOTA. YBEJIWYEHHE MOTPEOHOCTH CIOPTCMEHOB
B MUHEpaJax elie 00yCJOBJIEHO BBICOKOW CKOPOCTHIO MeTabOJIM3Ma,
HaOJTI0/IaeMOil KaK BO BPEMs BBITTOJHEHUS MBIIIEYHONH PabOThI, TaK
U TIPU BOCCTAHOBJIEHNHU. B GObIeli Mepe CIIOPTCMEHBI HYKIAIOTCS
B TaKWX MUHEPAJIbHBIX 3JeMEHTaX, KaK KaJbIlWi, MarHui, KaJiui
u dochop.

Hapsiny c nocrynienveM MUHEPATbHBIX BEIIECTB C HATYPAJTbHBIMU
MPOAYKTAMU IMUTAHUS, OHU BBOJSITCSI B OPTAaHU3M C MUHEPAJIbHOM BO-
JION ¥ B COCTaBE KOMILJIEKCHBIX TIOJTUBUTAMUHHBIX MPENapaToB (pu-
Mepbl TaKUX IIPerapaToB NpuBe/eHbl Bhilie). KpoMe TOro, Hepeako
UCIIOJB3YIOTCST CIeaibHble (DapMalieBTUYecKre CPeJCcTBa: TIHIle-
podochar kambiust (conepxkut Ca u P), dutun (conepxkur Ca, Mg,
P), acmapkam (cozmep:xut K u Mg), oporar xamms (cogepxut K), riau-
nepodocdar kesesa (comepxxut Fe u P), depporutekc (comepxur Fe
u But. C), dutobepponaxron (cogep:xxut Ca, Mg, P, Fe).

5. B cBs3u ¢ HEOOXOMMMOCTBIO TIPUMEHEHUsT MUIIEBOTO PaIno-
Ha GoJbinoro o6bema (3a CYET IMOBBIIIEHHOIO COAEPKaHUS GEJIKOB
U YTJIEBOJIOB) Y CIIOPTCMEHOB CYIIECTBEHHO BO3PACTAeT KPAaTHOCTb
mpueMa MUy,

B ormenpHbIx BuAax criopra (TspKesast aTJeTuka, OOJUOUIIINHT,
rpebJist U Ip.) MPAKTUKYETCsT JIaKe TSITU- W IECTUPA3OBBIN MPHeM
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OUINY. YBeJIMdeHre KPATHOCTU IpUeMa MUK oOecreduBaer GoJee
MIOJTHOIIEHHOE YCBOEHUE MUIIEBBIX BEIIECTB U X JIyUIllee HCII0Ih30Ba-
HU€ TKAaHSIMM OPraHU3Ma.

Tax, no gaunabiv Cankt-Ilerepoyprekoro HUU dhusnyeckoii Kyib-
TYDBI, IIPX YBEJUYEHUH KPAaTHOCTH IIPHEMa OJHOIO 1 TOTO JKe KOJInde-
CTBa IMIIEBOr0 GeJIKa 3HAYUTEIBHO IIOBBIIIAETCS CKOPOCTh CUHTE3a
O€JIKOB B OPraHU3Me, TIPESK/Ie BCETO MbIIIEYHbIX.

6. Eme oxHoil 0COOEHHOCTBIO CIHOPTHBHOIO NMUTAHMS SIBJISAETCS
pUMeHeHre OUOJIOTMYEeCK aKTUBHBIX HUIIEBBIX 100aBOK. Heob-
XOAUMOCTD MCIIOJIb30BaHUs TaKUX IIPOAYKTOB BbI3BaHA TEM, UTO BBI-
COKYI0 TIOTPEOHOCTD CIIOPTCMEHOB B OeJsIKax, yrieBoJax, BUTAMUHAX
U COJISIX OY€Hb CJIOKHO Y/IOBJIETBOPUTH 34 CYET TPAAUIIMOHHOTO IIH-
TaHUs.

[Tuimesbie 106aBKK TPEACTABISAIOT COOOI0 ClEIMATU3UPOBAHHbIE
MPOAYKTHI MUTAHK, BhIpabaThiBaeMble U3 HATYPaJIbHOTO BHICOKOKaUe-
CTBEHHOTO CBIPbst. B oT/in4re 0T OOBIYHBIX THIIEBHIX MTPOLYKTOB OHU
coziepsKaT B BBICOKMX KOHIIEHTPAIMAX HanboJiee TTOJHOIEHHbIE U JIer-
KO yCBOsIEMbIe KOMIIOHEHTBI MTHUIIN, YTO TTO3BOJISIET UX UCIOJB30BATH
B MEHbBIINX 00beMax 110 CPABHEHUIO C HATYPAJIbHBIMU MTPOLYKTAMHU.

[IIupokoe pacrpocTpaHeHyie UMEIOT OEJIKOBbIE, aMUHOKUCIOTHBIE
U YTJIEBOJTHbIE TOOABKL.

B coctaB 6eKOBbIX 06ABOK YaCTO BXOMASAT MOJIOUHBIE W SUYHbIE
GeJIKM, KOTOPBIE JIETKO PacLielIsIOTCs B Ipoliecce nuuiesaperus. He-
KOTOpbI€ THIIEBbIe H0OAaBKH COMAEP/KAT TUAPOJIU3AT OEJKOB, T.e. da-
CTUYHO PaclleJieHHble OeIKU, BCAeJCTBHE Yero OHU OBICTPO yCBau-
BalOTCs. B oT/iMuMe OT eCTeCTBEHHBIX TPOAYKTOB MTUTAHUS MUIIIEBHIE
nobGaBku cozepskat OesloK B OoJiee BbICOKOi KoHeHTparm — 70—90%.

AMUHOKUCIOTHBIE A00aBKM IIPEACTABIAIOT c00010 cMmech u3 20
AMUHOKNCJIOT WA K€ ABJIAIOTCA OTIEJBbHBIMU, HanboIee BasKHBIMHU
AMUHOKHC/JI0TaMH. B KayecTBe MUIEBHIX J06aBOK YACTO UCIIOIb3YIOT-
CS TIWIIWH, METUOHWH, JIU3UH, TJIYTAMIHOBAS W aclaparunHoBast KHc-
JIOTHI.

BesikoBble, yrieBoiHbIE 1 aMUHOKUCJIOTHBIE I0OaBKU MOTYT OBbITh
oboraieHbl BATAMUHAMU 1 MUHEPAJIbHBIMU BEIECTBAM.

Xopommit 5hdeKkT gaeT NpuMeHEeHHe YIJIEBOAHBIX A06aBOK, CO-
JepsKaIIX YTI€BOAbI PA3HOM CTEMEHN TIOJIMMEpHU3aIiui (HaTIpuMeD,
TJIIOK03Y (MOHOCAaXapu), caxapo3y (Amcaxapuj) U Kpaxmas (ToJmca-
Xapuj).

B aToM ciryuae mpoucXouT MIaBHOE MTOCTYILJIEHHUE TJIOKO3bI B KPO-
BSIHOE pycJIo 6e3 MOosABIeHS BhIpakeHHoi runepriakemun. K murie-
BBIM 00aBKaM MOYKHO OTHECTH TaKKe ITOJTUBATAMUHHBIE KOMILJIEKCHI
U TIperaparhl, cojiep:Kaliiye MITHepaJbHbIe BEIIECTBA.
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C maBHUX BpeMeH B KayecTBe IMHUINEBBIX H00ABOK MCIOJIb3YIOT-
Cs TPOAYKTBHI MYesoBojicTBA (anunpoaykTsl). K HUM oTHOCATCS
MeJl, MAaTOYHOe MOJIOYKO (aliJiaK), I[BETOYHAST MbLIbIA, MPOIOJIC.
Uccnepoanusimu Kadenp Ouoxumuu u usnonornn CII6ITY DK
um. I1.MD. Jlecradra Obita BbisiBIeHa BbICOKasT 9 (HEKTUBHOCTD HC-
HOJIb30BaHKA OMOJIOTUYECKN aKTUBHBIX IHUIIEBBIX J00ABOK, TOJyYeH-
HBIX M3 TPOAYKTOB ITYEJ0BOACTBA. [IprieM TaKuxX MUIIEBBIX J0OABOK
(«Anbpraups, «Benray, «Bannaii», «PykuTucs) mpuBoanI K I0CTO-
BEPHOMY TIOBBINIEHUIO CIOPTHBHON PabOTOCIIOCOOHOCTH.

Takum 006pazoM, 0COOEHHOCTSIMU TIUTAHKS CIIOPTCMEHOB SIBJISIET-
cs1 boJiee BBICOKAsI KaJIOPUHHOCTD MHUIIEBOTO PAI[OHA, MTOBBIIEHHOE
cozepskanue OEJKOB W YIJIEBOAOB Ha (DOHE JIUIIb HE3HAYUTETHHO-
rO yBeJWYEeHUS KOJUYECTBA KUPOB (PEKOMEH]IyeMOe COOTHOIIEHUE
MesKLy OesTKaMu, KUpaMK U YIJeBOJaMK B PaIliOHe Y CIIOPTCMEHOB
1:07-08:4), oboramenue palnuoHAa BUTAMUHAMM ¥ MHHEpPaJaMHu,
UCII0JIb30BaHNEe OMOJIOTUYECKH aKTUBHBIX IHIIEBBIX J0OABOK M yBe-
JinYeHne KpaTHOCTH TipreMa nuiu. bekoBble, yTeBOAHbIE U AMUHO-
KHUCJIOTHBIE 00aBKU MOTYT ObITh OOOTalleHbl BUTAMUHAMU W MUHE-
PaJbHBIMU BEIIECTBAMMU.

TecTbl A1 CAMOKOHTPOJIS

1. CyTouHasi moTpeGHOCTb B O€JIKaxX y B3pOCJIOro 4YejoBeKa Co-
CTaBJISIET:

a)10-20r  6)30-40T  B)100-120T  T)200-240 T

2. B nponecce nunieBapenus NuiieBble 0eJKH PaCIleILIaIOTCS Ha
AMHUHOKHCJIOTBI:
a) 10 BuzmoB 6) 20 BumoB  B) 30 BUIOB ) 40 BUIOB

3. Ilpu okuciaenun 1 r GEJKOB BbIAEIAETCS IHEPIHS B KOJIHYE-
cTBe:
a) 1 kkan 6) 4 KKaJ B) 10—12 xxan r) 20-22 xKan

4. CyrouHasi HOTPeOHOCTb B YIJIEBOAAX Y B3POCJIOrO YeJOBEKa
COCTaBJISICT:

a)50-100T  6)100-150T B)200-250T 1) 400-500 I

3. HpI/I okucjeHuu 1 r YIJI€EBOAOB BBIICIAECTCA SHEPTUA B KOJIU-

yecTBe:
a) 1 kxan 0) 4 xkkam B) 10—12 xxan r) 20-22 xKan
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6. OCHOBHBIM MHUIIEBBIM YTIJI€BOIOM ABJISICTCS:
a) TJIMKOTeH 6) KpaxMaJ B) JIaKTO32a r) GpyKTO3a

7. CyTO‘IHaﬂ HOTpeGHOCTb B JKHpax y B3pOCJOTro 4€JI0B€Ka CO-
CTaBJISIET:

a)10-20r 6)30-40r B) 80-100r r) 200-250T

8. Ilpu okucaennn 1 r >Kkupa BbIJEISIETCS SHEPTHS B KOJMYECTBE:
a) 1 kkan 6) 4 KKam B) 9 KKan r) 15 kkan

9. OCcHOBHOI1 0OMEH y MY>KYHH COCTABJISIET:
a) 400-500 kxaJ B) 1600—-1800 xxasr
6) 900—1000 kxa r) 2200-2500 KKax

10. KasopuiiHOCTh MUIIEBOTO PallHOHA Y B3POCJIOT0 YeJ0OBeKa, He
3aHMMAIOUIETOCS CIOPTOM WiIN (PU3UYECKUM TPYIAOM, COCTABJISET:
a) 400—-500 xxau B) 1200—1500 kxa
6) 900—1000 kxanx r) 22002500 kka

11. ConepskaHue B IUIIEBOM PaliOHe O€JIKOB, JKUPOB U YIJIE€BO-
JIOB JI0JI’KHO OBITH B COOTHOINEHUU:

a) 1:1:1 6) 1:2:1 B) 1:2:3 r) 1:1:4

12. BajnacTHBIM BeleCTBOM IHIIH SIBJISAETCH:
a) raakroza  0) JlakTo3a B) caxaposa T') 11eJIIII0JI03a
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I'maBa 9
BUOXUMHUYECKUI KOHTPOJIb B CIIOPTE

9.1. OCHOBHBIE 3AAAYN BUOXNMUYECKOI'O
KOHTPOJIA

e Onenka ypoBHsI OOIIEH M CIENUaIbHOW TPEHUPOBAHHOCTH
crioprcMeHa (HEOOXOAUMO OTMETUTh, YTO OGUOXUMHYECKUE HCCIIET0-
BaHus Gosiee d(POEKTUBHBI I XaPaKTEPUCTUKU OOIIell TPeHUpo-
BAHHOCTH, T.e. (DU3NIECKON MOATOTOBKHU cropTcMeHa. Crernarbaas
TPEHUPOBAHHOCTh B 3HAYUTEJIBHON Mepe 3aBUCUT OT TEXHUYECKOMH,
TaKTUIECKON U TICUXOJOTUIECKON TIOATOTOBKY CIIOPTCMEHA).

e OreHKa COOTBETCTBUSA TIPUMEHSEMBIX TPEHMPOBOUYHBIX HaTpy-
30K (DYHKIIMOHAJILHOMY COCTOSIHUIO CIIOPTCMEHA, BBISIBJIEHHE IEpe-
TPEHUPOBAHHOCTHU.

e KOHTpOJIb 32 T€UeHWEM BOCCTAHOBUTEJILHBIX TIPOIECCOB ITOCJIE
TPEHUPOBKH.

e Orenka 3(pHeKTUBHOCTH HOBBIX METO/IOB U CPEJICTB PA3BUTHS
CKOPOCTHO-CUJIOBBIX KAuecCTB, MOBBIINEHUST BBIHOCIUBOCTH, YCKOpe-
HUST BOCCTAHOBJIEHUS U T.11.

e OlneHKa COCTOSIHUSI 37I0POBbs CIIOPTCMEHA, OOHapy:KeHHe Ha-
YaJIbHBIX CHMITTOMOB 3260JIeBaHI.

9.2. METOAbI BUOXMMMNYECKOTI'O KOHTPO/JIA

OcCo0OeHHOCTBIO  TIPOBEJEHUS OUOXMMHWYECKUX HUCCJIEAO0BAHMIA
B CIIOPTE SIBJISIETCS VX COYeTaHue ¢ (pr3NIecKoil HarpysKoil. 1o 00y-
CJIOBJIEHO T€M, YTO B COCTOSTHUU TIOKOS OMOXUMHYECKHE IapaMeTphl
TPEHUPOBAHHOIO CIIOPTCMEHA HAXO/ATCS B IIpe/iesIaX HOPMbI U He OT-
JIMYAIOTCS OT aHAJOTUYHBIX ITOKa3aTeseli 310poBoro yesoBeka. OnHa-
KO XapakTep M BbIPAKEHHOCTh BO3HUKAIONIUX TIOJ] BIUSHUEM (PU3U-
4eCKOW HArpy3Ku OMOXUMHUYECKUX CABUTOB CYIIECTBEHHO 3aBUCST OT
YPOBHST TPEHMPOBAHHOCTHA W (PYHKIIMOHAIBHOTO COCTOSIHUS CITOPTC-
Mena. IloatoMy mpu mpoBeseHHH OMOXUMHYECKUX MCCIIEI0BaHUI
B cIiopTe npo6bl A1 aHain3a (HapuMep, KpoBU WM MOYH ) OepyT 10
TeCTUpYIoIiell PU3NIeCcKOl HArPy3KH, BO BPEMSI €€ BbITIOJIHEHUS, TI0-
CcJie ee 3aBePIEeHNS U B Pa3Hble CPOKU BOCCTAHOBIEHHUS.

Dusnyeckre HArpy3Ku, UCIOJIb3Y€EMBIE /IS TECTUPOBAHMS, MOKHO
Pas[esIuTh Ha J[BA TUIIA: CTAHAAPTHbIE U MAKCUMAJIbHBIE,

Cmandapmuvle dbusndeckre HArPy3KU SIBJSIOTCS CTPOTO JTO3H-
poBarHbIMU. VIX TapaMeTpbl oripe/ieienbl 3apanee. [Ipu nmpoBenennn
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OUOXMMUYECKOTO KOHTPOJISI B TPYIIIIE CIIOPTCMEHOB (HAIIPUMEP, UTPO-
KOB OJIHOM KOMaH/Ibl, YJIEHOB OJIHOM CIIOPTUBHOW CEKIIMU U T.I1.) 3TU
HArpy3KU JOJKHBI ObITh OCTYITHBIMHU /IS BCEX UCIIBITYEMBIX 1 XOPO-
110 BOCIIPOU3BOAUMBIMHU.

B kauecTBe TakuxX Harpy30K MOryT ObIThb I'apBapicKuii crer-Tect,
paboTa Ha BeJI0IproMerpe 1 Ha APYrux TpeHaxkepax, Oer Ha TpendaHe.
[Ipu ucnonpzoBaruu lapBapackoro crem-Tecta (IIOIbeM Ha CKaMel-
Ky BbicOTO# 50 cM 7151 MyskunH 1 40 ¢M — JJIsT JKEHIIMH) 3apaHee 3a-
JIAIOTCS BHICOTA CKaMENKH, YacTOTa BOCXOK/IeHUs (BBICOTA CKAMEUKHU
U TEMIT BBITTOJHEHUST HArPY3KN 00YCJIaBINBAIOT MOIIHOCTD BBITTOJIHS-
eMOIl paboThI) ¥ BPeMsI BBIIIOJTHEHUSI 9TOTO TECTA.

[Ipy BBHIMOJHEHUN CTaHAAPTHON PaGOThI Ha BEJOIProOMeTpe M Ha
NIPYTUX TPeHasKepax 3a7[aeTcsl yCUre, C KOTOPBIM IIPOU3BOJAUTCS BPa-
HIeHue Teaaeil, Ui Macca OTSTOIIEHHs], TEMIT BBITIOJIHEHHST HATPY3-
ki (B CIydae BeJIOTPEHA)Kepa — 4acTOTa BpalleHus Tefajeii) u mpo-
JIOJIKUTETBHOCTH HAarPY3KU.

[Tpu pabote Ha Tpembane («Oeryimasi AOPOKKa») periaMeHTHpY-
I0TCSI YTOJI HAKJIOHA JIOPOKKH, CKOPOCTh JIBUKEHUSI JIEHTBI U BPEMSI,
OTBOJIMMOE Ha BbITIOJHEHUST HATPY3KHU.

B kauecTBe craHAapTHOI paboThl MOXKHO TAK:Ke UCIIOIb30BaTh I[H-
KJIMYEeCKHe YIpaKHeHs, Takue Kak Oer, CIIOpTUBHas X01b0a, rpebuis,
IIaBanue, Ger Ha JIbDKAX M €374 Ha BeJocuIese, 6er Ha KOHbKAax U T.IL.,
BBITIOJIHSIEMbIE BCEMU UCIBITYEMBIMU C OIUHAKOBOI CKOPOCTBIO B Te-
YyeHue 3apaHee YCTaHOBJIEHHOIO BPEMEHH WJIH JKe Ha OHOW U TOM JKe
JIUCTAHIIHM.

13 Bcex ONMMCaHHbIX CTaHAAPTHBIX HATPY30K BCe ke HoJiee MpeIno-
yTHTeNbHa paboTa Ha BeJOTpeHaxkepe, Tak KaK B 9TOM cilydae 00bheM
BBITTOJIHEHHOH PabOThI MOKET OBITH OIIPE/IesIeH ¢ OOJIBIION TOUHOCTHIO
Y MaJIO 3aBUCUT OT MACCHI T€JIa UCTTBITYEMBbIX.

[Ipu otieHKe YPOBHSI TPEHUPOBAHHOCTH C ITIOMOIIBIO CTAHJAPTHBIX
HArpy30K JKeJaTeJbHO TOAOUPaTh IPYIIIBI CIOPTCMEHOB MPUMEPHO
OIMHAKOBOI KBaJIN(PUKAINH.

CranjgaprHas Harpyska TakKe MOKeT ObITh MCIOJIb30BaHa st
o1leHKN 3(PHEKTUBHOCTH TPEHUPOBOK OAHOTO criopTcMena. C aToit 11e-
JIBIO OMOXVMHMYECKHE UCCIeA0BAHNUS JaHHOTO CIIOPTCMEHA ITPOBOIST-
Cs1 Ha Pas3HbBIX HTAlaxX TPEHUPOBOYHOTO IPOIECCA C UCITOIb30BAHUEM
OJTHUX U T€X K€ CTAHAAPTHBIX HAIPY30K.

Maxcumanvhvte, ni npedeavhoie, busndeckne Harpysku (pa-
60Ta «00 omKasza») He UMEIOT 3apaHee 3alaHHOro oobeMa. OHU MOTYT
BBITTOJTHSATHCS C 3aJaHHOM NMHTEHCHUBHOCTBIO B T€YEHNE MAKCUMAJIbHO-
TO BPEMEHU, BO3MOXKHOTO JIJISI KaXkK/I0TO UCIBITYEMOTO, UJIU KE B Te-
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YeHUe 33/[aHHOTO BPEMEHM, WM Ha OIpe/ieIeHHON JUCTAHIINH C MaK-
CHMaJIbHO BO3MOKHOU MOTITHOCTBIO. B THX cirydasix o6 beM Harpy3Ku
OTIpejiesiieTCs TPEHUPOBAHHOCTBIO CIIOPTCMEHA.

B kavyecTBe MaKCHMaJbHBIX HATPY30K MOKHO HCIIOJIB30BATh OTIH-
caHHbIe BbIlle ['apBap/cKkuil cTem-TecT, BEJI0IPrOMETPUYECKYIO TIPO-
Oy, O6er Ha TpebaHe, BHIIOTHIEMBIE <10 OTKa3a». «OTKa30M» CJIelyeT
CUNTATh CHUKEHUE 33TaHHOTO TeMIIa (4acTOTHI BOCXOXKIEHNUS Ha CKa-
MENKY WJIN BpallleHusT Tieflaieit, CKopocTu Gera Ha Tpeabane).

PaGotoii «10 O0TKaza» TakKe SIBJSIOTCS COPEBHOBATEJbHBIE Ha-
TPY3KU B pszie BUAOB criopTa (HampuMep, TUMHACTHYECKUE U JIETKO-
aTJIeTUYeCKUe yIpasKHEeHUs, CIOPTUBHAs X01b0a, TpebJst, IIaBaHue,
BEJIOTOHKH, O€T Ha JIbKaX ¥ KOHbKaXx).

CraHgapTHble 1 MAaKCUMaJIbHbIE HATPY3KU MOTYT ObITh HEIIPEPbIB-
HBIMY, CTYTIEHUYATBIMUA U MHTEPBAJIbHBIMU.

Jlnst onenku obuieil TperrpoBanHocTu (001Ieit husnyeckoii moj-
rotoBkn — OMII) 06bIYHO HCIOJIB3YIOTCS CTaHAAPTHbIE HATPY3KH,
HectenuduiecKue s TaHHOTO BU/a CTIOPTa (I NCKII0YeHUS BIIU-
STHUS TEXHUYECKON Y TAKTUIECKOU MOATOTOBKH 00CIELyeMbIX CIIOPTC-
MeHOB). [IprMepom Takoil HecerudUIecKoil Harpy3Ku MOKET OBITh
BEJIOPTOMETPUYECKUT TECT.

O1eHKa cnenuaabHOl TPEHUPOBAHHOCTH TIPOBOAMTCS dYalle Bce-
ro ¢ IpUMEHEHUEeM YIPaKHEeHUH, CBOMCTBEHHBIX COOTBETCTBYIONIEH
CTIOPTUBHOM CIIEIUATU3ATIIH.

MottHOCTD TECTUPYIOMINX HATPY30K (CTAaHAAPTHBIX M MAKCUMATTh-
HBIX) OIPE/IENISIeTCS 3a1a4aMi ONOXUMHUYECKOTO KOHTPOJIS.

Jlist OlleHKY aHaspoOHOIT PabOTOCTOCOGHOCTH UCTIOIB3YIOTCS Ha-
TPY3KM B 30HE MaKCHMaJbHON M CyOMaKCHMaJIbHON MOTHOCTH. A3-
POOHbBIE BO3MOKHOCTH CIIOPTCMEHA OTIPEIETISIFOTCSI ¢ TOMOTI[HIO HArpy-
30K B 30He OOJIBIION U YMEPEHHON MOIITHOCTH.

9.3. OBIIAA HAIIPABJIEHHOCTb BUOXVMUNYECKUNX
CABUTOB B OPTAHUSME IIOCJIE BBITIOJIHEHIA
CTAHJAAPTHBIX 1 MAKCUMAJIBHBIX HATPY30K
B BABUCUMOCTHU OT YPOBHA TPEHMPOBAHHOCTU

broxuMmuueckne caBUTH, BO3HMKAIOUIME II0OCJAEe BbLIIOJHEHUS
CTaHZAPTHON HATPY3KH, OOBIYHO TeM OOJIbllle, YeM HUKE YPOBEHb
TPEHUPOBAHHOCTU criopreMena. [loaTomy ommHakoBasi 1Mo 00beMy
craHgapTHass paboTa BHI3BIBAET BHIPAKEHHbIE OMOXUMUYECKHE W3-
MEHEHUsT y €J1ab0 MOATOTOBIEHHBIX UCIBITYEMbBIX U MAJIO BJIUSET Ha
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OUOXMMUYECKUE MTOKA3aTe M XOPOIIO TPEHUPOBaHHBIX aTyieToB. Ha-
MpUMep, 3HAUMTEJbHOE YBEJIUYEeHUE COJEP)KAHUS B KPOBU JIaKTaTa
MocJie CTaHJAPTHOUM HArpy3KW YKa3blBaeT HA HU3KHUE BO3MOKHOCTHU
aspoOHOTO 9HEProoOPa30BaHSI, BCJIEACTBUE YETO MBIIIITAM ITPUIILIOCH
JUIsT 9HEProoOeciedeH s BHITIOTHSIEMOI PabOThI B 3HAYUTETHHOI Mepe
UCIIOJIh30BaTh TuKognTudeckuii pecunre3 ATD. Y crnoprcmeHos
C BBICOKMM YPOBHEM TPEHHUPOBAHHOCTH XOPOIIO Pa3BUTO adpoOHOE
sHeproodecrieyeHre (TKaHEBOE JAbIXaHUE), U OHO MPH BBITOJHEHUN
CTAHZAPTHOU HATPY3KW SBJISIETCS OCHOBHBIM WCTOYHUKOM IHEPTUM,
B CBSI3U C 4eM MOTPEeOHOCTh B IIMKOJIUTHYECKOM CcIiocobe oOpa3oBa-
uust AT masa, 9T0 B UTOTE MPOSIBIISIETCS JINTITH HE3HAYUTETHHBIM TI0-
BBIIIIEHUEM B KPOBU KOHIIEHTPAIIUU JIAKTATA.

YMenbllleHre KOHIEHTPAIIMY MOJIOYHOM KUCJIOTHI HA PA3HBIX 3Ta-
Max TOTOTOBKY OJTHOTO U TOTO K€ CIIOPTCMEHA TIOCJe OJMHAKOBOI
CTAHIApPTHON PabOThl CBUAETENBCTBYET O POCTE TPEHHUPOBAHHOCTU
1 a9pOOHBIX BO3MOKHOCTEH opranusma. OTCYTCTBUE CHIKEHUS WJIH
BO3pacTaHue COJEPKAHUS JIAKTaTa B KPOBHU, HAOOOPOT, YKa3bIBAIOT Ha
Hea(GEeKTUBHOCTD TPEHUPOBOYHOTO TTPOIIECCa.

[Tocte BBITIOJTHEHUST MAKCUMATBHOM HATPY3KH OMOXUMUYECKIE U3-
MEHEHUsI Yalle BCEro MPOMOPIIMOHAIbHBI CTEIIEHU TIOATOTOBIEHHOCTH
CIIOPTCMEHOB. ITO OOBSICHSIETCST TEM, YTO UCIIBITYEMbIe BBICOKOIT KBa-
JUGUKAIIIE BBITIOJHSIOT MaKCUMAJIBHYIO paboTy 6OJbIero obbemMa,
U UX OPraHW3M MeHee YyBCTBUTEJIEH K BOZHMKAMOIIUM OUOXMMUYE-
CKMM 1 DYHKITMOHAJIBHBIM CABUTAM. B aTOM ciTy4yae pe3koe Bo3pacTa-
HUEe YPOBHS JIaKTaTa B KPOBU MOCJI€ MAKCUMAJIbHOHN Harpy3KH B 30HE
cyOMaKCHMaJIbHOM MOITHOCTH CBUAETEIbCTBYET O BHICOKMX BO3MOJK-
HOCTSIX TJIMKOJIUTUYECKTO 1TyTu pecunTe3a AT® u o pe3sucTeHTHOCTH
OpraHm3Ma K TOBBIMEHUIO KUCJAOTHOCTH. He3HauuTeTbHBIN MOMb-
eM COZIEPKaHUsI MOJIOYHOM KHUCJIOTBI B KPOBH, HAOJIOMAEMBIN TIOCTIE
MaKCHMAJIbHBIX Harpy30K CyOMakCHMaJbHOW MOIHOCTH, Ha00OpOT,
YKa3bIBaeT Ha HU3KYIO CKOPOCTb TJIMKOJIM3a (HAIIPUMED, BCJIE/ICTBUE
HEBBICOKON KOHIIEHTPAIIUU MBIIIIEYHOTO TJINKOTeHa, HU3KOW aKTUBHO-
cTh (PEPMEHTOB IVIMKOJI1M3a) U Ha cJIa0yI0 PE3UCTEHTHOCTh OpPraHi3Ma
K HAKOIJIEHWIO JlaKTaTa. B ¢BsI3W ¢ 3TUM y €1a00 TOArOTOBIEHHBIX
«OTKa3» TPH BBIIOJIHEHUH MaKCHUMAJIbHOW PaObOThl HACTYMAET PaHb-
1Ie, YTO HaXOAUT OTpaskeHue B 0GbeMe MPOoJeJaHHOi pabGoThl U TJIy-
OuHe BO3HUKAIONIMX B OpraHuame cABUTOB. IIpu aToM Hab/ogaeTcst
HU3KUN CIOPTUBHBIN pe3yabTaT.
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9.4. OBbEKTbBI BMOXMMUMNYECKOI'O KOHTPOJIA

Kpoesbv

JLiist ipoBeieHrst GUOXMMUYECKUX UCCJIEIOBAHIIT OOBIYHO UCITOJIb-
3YI0T KaWJIIIPHYIO KPOBb, B3ATYIO N3 TAJTbIIA UJIM MOYKH yXa. Benos-
HYIO KPOBb HCCJIEAYIOT B TEX CIyYastx, KOTa HEOOXOAMMO OITPE/IETUTh
MHOTO OGMOXMMHUYECKUX TTOKa3aTesieil 1 Jis aHaiusa TpeGyercst 6oJib-
I0€e KOJINYECTBO KPOBH.

3a6op KpoBHU it OMOXUMHYECKOTO aHA/IM3a Yallle BCEro IMPOous3-
BOJIUTCA /IO BBITIOJHEHUS (DU3NYECKON HATPY3KH M TOCJE ee 3aBep-
mienust (puMepHoO yepe3 5 MuH). MHoTHA A/ M3ydeHus] TUHAMUKHT
OUOXMMUYECKUX C/IBUTOB BO BPEMSI BBITIOTHEH ST PAOOTHI, a TAKIKE JJIsT
OIIEHKU BOCCTAHOBUTEJbHBIX IIPOIECCOB B3SITHE KPOBU MOKET ITPOBO-
JIUTHCS B Pa3HbIe MOMEHTBI B IIEPUOJL PAaOOThI M BOCCTAHOBJICHUSL.

B croptuBHOIT pakTHKe TIPYW aHAIN3€e KPOBU OMPEENISIIOTCS Cie-
NYIOIIHE TOKA3aTesu:

® KOnu4IecTBO (POPMEHHBIX IJIEMEHTOB (3PUTPOIIUTOB, JIEUMKOITH-
TOB ¥ TPOMOOIIUTOB);

KOHI[EHTPAIIMsI TeMOTJIOONHA,;
BOJIOPOJIHBIN TTOKazaTesb (pH);
IIEJTOYHON pe3epB KPOBH;
KOHI[EHTPAIUst OEJIKOB TIJIA3MB;
KOHIIEHTPAIIVS TII0KO3bI;
KOHIIEHTPAIIVS JIAKTATa;

KOHTIEHTPAITHUS JKUPA U JKUPHBIX KUCJIOT;
KOHIIEHTPAINs KeTOHOBBIX TEJ;
KOHIIEHTPAISI MOYEBUHBIL.

Buosiornueckoe 3HaueHue TePeINCIeHHBIX ONOXUMUYECKIX MTOKa-
3aTesiel, IX BeJTMIMHBI B TIOKOE, a TAK)Ke UX M3MEHEHNe TTO/] BAUIHUEM
(puzmIecKUX HATPY30K OMMCAHO BHITIIE.

Heob6xoxumo elie pa3 mo4epKHyTh, YTO TIPU UHTEPIIPETAIINN pe-
3yJIbTATOB OGUOXMMUYECKUX UCCIIEIOBAHMIT CIIeyeT 00s13aTeIbHO YIH-
TBIBATh XapaKTeP BBITIOJHEHHOM (hU3MUeCKOil pPabOTHI.

Moua

B cBsi3u ¢ BO3MOKHOCTBIO MHMUIIMPOBAHUST TIPU B3SITUN KPOBU
(mammpumep, 3apaxkenue renatutom unu CIIN/lom) B mocnennee Bpe-
M Bce vare 00beKTOM GUOXUMHUYECKOTO KOHTPOJISI B CIIOPTE CTAHO-
BUTCST MOYA.

JLuist ipoBe/ieH st GHOXMMUYECKIX MCCJAE0BAHUN MOKET OBITh UC-
MOJTb30BaHa CyTOYHast Mova (T.e. MOUa, coOpaHHast B TeUeHHe CYTOK),
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a TakXe MOPITUU MOYH, TIOJYIeHHBIE IO U TIOCJIe BBHITOTHEHUS (PU3u-
YeCKUX HATPYy30K.

B cyTouHOil MOYe OOBIYHO ONPEIENSIOT KPeamuHunoewvlid K03 -
duyuenm — BrIleIeHNe KpEATUHNWHA ¢ MOYOH 32 CyTKHU B pacyere Ha
KT Macchl Tesa (CM. TaBy 2 3Toro pasena). Bexmunna KkpeaTUHUHO-
BOTO K03 bUITMEHTA TTO3BOJSET OIIEHUTh BO3MOKHOCTH KpeTuHdOC-
darnoro pecuntesa AT® wu crenenb pasButus Myckymaatypel [lo
ATOMY TIOKA3aTEeJI0 MOKHO TaK)Ke OIEHUTb JMHAMWKY YBEJIUYEHUS
3amacoB KpeaTuHdochara 1 HapacTaHWUs MbITIIEYHON MAaCCHI ¥ OT/IeNb-
HBIX CITOPTCMEHOB B X0/I€ TPEHUPOBOYHOTO ITPOIIECCa.

Jliist mpoBe/ieHnst GUOXMMUYIECKOTO aHAIN3a TAKKe UCIIOJIb3YIOTCSI
MOPITMY MOYH, B3SATHIE /IO M TIOCJIe HATpy3Ku. B aToM cirydae Hemiocpe-
CTBEHHO TIEPEJl BBITIOJHEHUEM TECTUPYIONIUX HATPY30K UCIBITyEMbIe
JIOJIKHBI TIOTHOCTBIO OMOPOKHUTH MOYEBOI MY3bIPb, a COOP MOYH TIO-
cJie HATPY3KHU ocytecTBisiercs yepe3 15—30 MUHYT TOCTIe ee BBITOJI-
HeHUs. /[y OlleHKU TeYeHUsT BOCCTAHOBUTEJIBHBIX MPOIIECCOB MOTYT
OBITH MCCJIEIOBAHbI TIOPIIMU MOYH, MTOJYYEHHBIE Ha CJIEAYIONIee YTPO
TOCJIe BBIITOJIHEHUS TECTUPYIONIEH HATPY3KHU.

UccnenoBanusi, BbimoHeHHble Ha Kadenpe Ouoxumuu HIY
uMm. I1.@D. Jlecradpra (Caukr-IleTrepOypr), BHISBUIN YETKYIO KOppe-
JIAIUIO MEKIY M3MEeHEeHUsIMM OMOXMMHYECKUX IoKazaresiell KPOBU
Y MOYM, BHI3BAaHHBIME (DU3MUECKON pabOTOM, TIpryeM B MOYe HaOJIIO-
naicst 6osiee BBICOKUM POCT 9TUX MOKasartesell. B kauectse mpumepa
Ha puc. 14 TpuBeAEeHBI AaHHBIE O BJIWSHUAU BEJIO3PTOMETPHYECKON
HArpy3Ky B 30He OOJIBIIOI MOIIHOCTH Ha MTOKa3aTe i CBOOOHOPAIN-
KaJThHOTO OKUCJIEHUS — TUeHOBble KOHBIOTaThl, T BK-3aBucMbIE TTPO-
nyKThl, muddoBble ocHoBanus (cM. raaBy 5, 1) u ypoBeHb JakTara
B KDOBU U B MOYE.

Kax Buano m3 pucyHKa, Jid BCEX MCCJIETOBAHHBIX MTOKa3aTesiel,
kpome 1uh(HOBBIX OCHOBAHUN, 3HAYUTENHHO OOJBINNE CIBUTU TIOJ
BJIMSIHIEM (DU3MUYECKOI Harpy3Ku oOHapysKuBaioTcst B Mode. Hanpu-
Mep, YPOBEHb JIaKTaTa B KPOBHU ITIOBBICUJICSI HEMHOTHM (oJiee, deM
B 2 pa3a, B TO BPEMsl KaKk B MOUYe OTMEYAETCS YBEJIMUEHUE COJIEPIKAHUS
nakTara B 11 pas. 1o pasimuyrie MoKeT ObITh 0OYCIOBIEHO TEM, YTO
B MOY€ BO BPEMSI BHITIOTHEHUS (DPU3MUECKUX HATPY30K MPOUCXONT TI0-
CTeTleHHOe HaKoIieHne (KyMyJHUPOBaHUE) MOCTYIAONINX U3 KPOBU
XUMUYECKUX COeUHEHUH, MPUBOJISIIEE TIOC/E 3aBEPIIEHUsT PabOTHI
K 3HAUMUTEJTbHOMY MTOBBIIIEHUIO UX CO/IEPKAHUS B MOYE.

Kpowme Toro, husnueckne Harpysku BBI3BIBAIOT HE TOJBKO H3Me-
HEHUS CO/IEP’KaHMSI B MOUYE ee WHTPEANEHTOB, HO M TPUBOJAT K TI0-
SIBJIEHUIO B HEH BEIECTB, OTCYTCTBYIONINX B COCTOSHUM TTOKOST — TaK
HA3BIBAEMBIX NAMOI02UHECKUX KOMNOHEHMOB.
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KOHBIOraThl npoayKTbl OCHOBaHWA
(ycn. en./n) (MKMONb/N) (ycn. en./mn) (Mmonb/n)

Puc. 14. VIameHeHne 6HOXMMUYECKUX TIOKa3aTesell B KPOBY U B MOYE
OJL BIUSIHUEM BEJI03PTOMETPUUECKON HAaTPy3KU

B crioptuBHOI TIpakTHKe TPU MPOBEIEHUN aHATN3a MOYH, TOJY-
YEeHHON /10 ¥ TIOCJIe BBITIOJHEHUST TECTUPYIONIMX Harpy30K, OObIYHO
OTIpefieIATOTCS ceiyiomue (hU3NKO-XMMUYECKe U XUMUYEeCcKne T10-
Ka3aTeJu:

e 00beM (muypes);

MJIOTHOCTH (YZIeJIbHBIH Bec);

kucygotHocTh (pH);

CyXOH OCTaToK;

JIAKTAT;

MOYEBUHA,;

noKaszaresii CBOOOAHOPAIMKAIBHOTO OKHCJIEHUsT (JneHOBbIe
koubioraTel, TBK-3aBucumbie mpoayKThI, MM GHOBH OCHOBAHMSA );

® [ATOJIOTMYECKUE KOMITOHEHTHI (OeJIOK, TJII0K03a, KETOHOBbIE
TeJsa).

[Tepeuncientibie OMOXMMUYECKHE TTOKA3aTeS M MOYM OBLIN TIO/-
po6HO paccmoTpensl B riraBax 14 (1) u 5 (11).

[Tpu oreHke OOHAPY/KEHHBIX M3MEHEHUIH B IMOPIMIX MOYU I0-
cJie BBITIOJTHEHUST TECTUPYIOIINX HATPY30K HEOOXOANMO MCXOIUThH U3
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¥X XapakTepa. ¥ XOpOIIO MOATOTOBJIEHHBIX CIIOPTCMEHOB CTaHAAPT-
Hble HArPY3KU TPUBOIAT K HE3HAYUTETHHOMY U3MEHEHUIO (hPU3UKO-
XUMUYECKUX CBOMCTB M XUMUUYECKOTO COCTaBa MOYHU. Y MajOTpe-
HUPOBAaHHBIX, HAOOOPOT, 3TH CABUTH BeCbMa CYIeCTBeHHBI. Ilocie
BBITIOJIHEHUST MAKCUMAJIbHBIX HATPY30K OoJiee BbIpasKeHHbIE N3MEHe-
HUSI B IOKA3aTeJIsIX MOYM OOHAPYKMBAIOTCS Y CIOPTCMEHOB BBICOKOMA
KBAJTU(UKAIIIH.

OTaenbHO CJIeyeT OCTAaHOBUTHCS HA OCOOEHHOCTSIX IKCKPEIuu
MOMeBUHbL C MOUOH TIOCJIE 3aBEPIIEHNUST MBIIIEYHOI paboThl. B sinte-
paTtype IPUBOSATCS JAHHBIE KaK 00 YBEJUYEHUH, TaK U O CHUKEHUN
BBIZICTIEHUST MOUYEBUHBI TIOCJIe (PU3UIECKON HATPY3KHU. DTa ITPOTUBOPE-
YIBOCTB 0OYCJIOBJIEHA pa3HbIM BpeMeHeM 3abopa mpob mouwn. Ha kade-
npe 6uoxumun HI'Y um. I1.D. Jlecradra noapobHO M3ydeHa AUHAMME-
Ka 9KCKPEIY MOYEBHUHBI TIOCJIE BBITTOJHEHNS CTAHAAPTHBIX HATPY30K
6outbImoit MotHOCTH. OKa3a/0Ch, YTO B TOPIUSX MOYU, B3SITHIX [IJIsT
ananm3a yepe3 15—30 MUHYT 1mocJie BBITIOJTHEHUST HATPY3KH, COZIEPIKa-
HIe MOYEBUHBI OOBIYHO MOHMKEHO 110 CPABHEHUIO C €€ IKCKPEIHeN /10
Hayasia paboThI, IPUUYEM 3TO GoJiee BBIPAsKEHO Y ¢1abo MOATOTOBJIEH-
HBIX HCIBITYeMbIX. OGHAPYKEHHOE SIBJIEHUE MOKHO OOBSICHUTD TEM,
YTO MPU BBITOJHEHUU PabOTHI YXY/AIIACTCS 9KCKPETOPHAs (DYHKIIHSI
nouek. B mopuusix Mouu, B3ATHIX YTPOM Ha CJEAYIOIIUIL JIeHb MOCJIe
BBITIOJIHEHUST HArPy3Ku, 0OOHAPY/KUBAETCsI MOBBINIEHHOE 0 CpaBHe-
HUIO C YPOBHEM TIOKOS COJIEP’KAHUE MOYEBUHBL 3/1eCh TaK)Ke MPO-
CJIESKUBAETCS 3aBUCUMOCTD BBIJIEJIEHUS MOYEBUHBI OT YPOBHS Tpe-
HUPOBAHHOCTU: Y MaJi0 TPEHUPOBAHHBIX 9KCKPETUPYIOTCS OOJIbIITE
KOJIMYEeCTBA MOYEBUHEI, 2 Y CTIOPTCMEHOB BBICOKOH KBATN(UKAIIIH ee
colepsKaHue JIUIb He3HAYUTETHHO TIPEBBITIAET T0PAOOYNil YPOBEHb.

B mocureiee BpeMst Tipu aHAJII3e MOYH Bee OOJIbIee MPUMEHEHUE
HaXOJIIT METOIBI 9KCIIPECC-TUATHOCTUKH. JTU OU€Hb IIPOCTHIE METOIBI
(B OCHOBHOM C HCIIOJIb30BaHMEM WHIMKATOPHOU Oymaru) MO3BOJIsI-
0T B JIIOOBIX YCJIOBUSIX OIEPATUBHO IPOBOMTD MCCJIEIOBAHIE MOYH,
[PUYEM TO MOTYT JIe/laTh HE TOJBKO CIEIUATUCThI-OMOXUMHKH, HO
TPEHePhI U caMU cITOpTCMeHbBI. C MTOMOIIBIO 9KCITPECC-METOI0B MOKHO
OBICTPO OIPEAETUTh B TMOPIMIX MOYU KOHIIEHTPAIMIO MOYEBHHBI,
Hasure Oesika, TJIFOKO3bI, KETOHOBBIX TeJ, U3MEePUTh Besnuuny pH.
HenmoctaTtkoM akcmpecc-KOHTPOJS SABISAETCSA HU3KAs UyBCTBUTEIH-
HOCTH UCTIOJIb3yEMBIX METOIVK.

K Meromam akcripecc-KOHTPOJIS MOKHO TaK:Ke OTHECTH I[BETHYTO
ocanounyto peaknuio o S1.A. Kumbaposckomy (IITOPK). 9ta peak-
IHST TPOBOMTCS CIIEAYIONIMM 00Pa3oM: K TIOPIIUH UCCIIELYEMOI MOYN
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N00ABJISIETCST PACTBOP a30THOKMCJIOrO cepebpa. Ilpu mociemyromemMm
HarpeBaHUU BBIMIA/IaeT OKPallleHHBbIN 0ca/loK. VTHTEeHCUBHOCTh peak-
1 KuM6apoBCKOro BhIpakaeTcsl B YCJOBHBIX €IMHULAX, UCXOIS U3
IBETA U HACBINIEHHOCTU OKPACKHU MOJYYEHHOTO OCA/IKa, C UCIIOJIb30-
BaHWeM CITeIUaIbHON I[BeTHOH mikajbl. Bemmumasr [TOPK xoppe-
JIUPYIOT ¢ TIyOUHON OMOXUMHUYECKUX U (DUBHOJOTHYECKUX CABUTOB,
BO3HUKAIOMINX TOJ BAUSHUEM (DU3NUECKON HArpy3KH, B TOM UHUCJIE
€ U3MEHEHUEM CcoJiepsKaHngd MOUYEeBUHBI B KpoBU. [loaToMy ¢ moMoIsio
HOPK M0XHO KOCBEHHO CY/IUTh O KOHIIEHTPAITMU MOYEBUHBI B KPOBHU.

Buiovixaemwtii 6030yx

CO60p BBIIBIXAEMOTO BO3/yXa MPOM3BOAUTCS C TPUMEHEHHEM Ma-
CKHU C KJIaTlaHOM, TIO3BOJISIONINM HATIPaBJISATh BBIIbIXAaeMBIN BO3IYX
B CIEIMaIbHbI AbIXaTeIbHblid MelmoK. C MOMOIIbI0 MpuOOPOB —
ra30aHaIN3aTOPOB B BBIIBIXAaEMOM BO3/IyXe OIMpeessIeTcs comepsKa-
HUe Kucaopoaa. CpaBHUBaAs cojiep:kaHre KUCJIOPO/a B BBIJBIXaeMOM
U BO BJ/IBIXa€MOM, T.e. B aTMOC(EPHOM BO3/yXe, MOKHO PACCUUTATH
CJIeIyIoNIe TTOKA3aTeH:

e MakcuMasbHoe oTpebienne kucaopoaa (MITK);

® KUCJOPOIHBIN MPUX0] (KOAUIECTBO KUCIOPOJIA, UCTIOJb30BAH-
HOTO BO BpeMsi pabOTBI CBEPX YPOBHSI MOKOS);

® AJIAKTATHBIM KUCJIOPOIHBIN JIOJIT;

® JIAKTATHBIM KUCJIOPOAHBIHN TOJIT.

g onpenenenus MIIK u kucopoanoro mpuxoza BbIABIXaeMBbIH
BO3JLyX COOMPAIOT BO BPEMSI BBIIIOJIHEHMS pabOThI, a /I pacyera KKc-
JIOPOJIHOTO JIOJITA — MOCJIE 3aBePIIeHUsT PaOOTHL.

[luarnoctudeckoe 3HaUeHNE TMOKa3aTesield, MOMyYeHHBIX TIPU aHa-
JIn3e BBIJIBIXAaeMOTO BO3/lyXa, OMKUCAHO B IJaBaX 2 ¥ 6 HACTOSIIEro
paszeJia.

Cnona

AHanm3 CII0HBI TIPOBOUTCS CPABHUTEJIBHO pefko. [lisg mosryde-
HUSI CJIIOHBI UCIIBITYEMbIE OITOJIACKUBAIOT POTOBYIO TIOJIOCTD OIpejie-
JIEHHBIM KOJTIYECTBOM BOJIBI.

Yaie Bcero B CJIIOHE ONpeessioT BeanunHy pH u akTUBHOCTD
tbepmenTa amunaszwot. I1o akTHBHOCTH 3TOTO (hepMEHTA MOXKHO CYIUTH
00 WHTEHCUBHOCTH YTJIEBOJIHOTO OOMEHA, TOCKOJBKY CYIIECTBYET
oTipezieJieHHAs KOPPENANNg MeKTy aKTHBHOCTBIO aMUJIA3bl CJIOHBI
1 aKTUBHOCTbBIO TKaHEBBIX (PepMEHTOB OOMEHaA YTIIEBOIOB.

B nacrosiiiiee BpeMst B IuTepaType JOCTATOYHO IMHUPOKO OMUCAHBI
U3MEHEHUS Y CIIOPTCMEHOB U JIPYTUX OMOXMMUYECKUX IMOKa3aTeseit
CJIIOHBI. 371eCh HAMOOJIBINUI WHTEPEC MPeACTaBIseT 0OHAPYKEHHAsS
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BBICOKAs CTeNeHb KOPPEJIAINHN MeXTy coflepKaHueM JaKkTaTa B CJIIO-
He U B KPOBU HCIIBITYEMBIX BO BpeMsi (Gera Ha Pa3indHble [UCTAHIIN
(ot 400 M mo 30 kM), Bo BpeMsI TEHHUCHBIX COPEBHOBAHUH, a TaKxKe
MPU Harpyskax BBICOKON MomuocTH. CiefyeT Takke OXHAATH, 9TO
B COCTaBe CJIOHBI MOTYT OBITh HU3KOMOJIEKYJISIDHBIE OPraHUYecKue
coemHeHMS (TIOKO3a, MOUYEBUHA, AMIUHOKHUCJIOTHI, KPEaTUHWH, JIaK-
TaT U Jp.), TPOHUKAIONINE B Hee M3 KPOBSHOTO pycJa myTeMm auddy-
3UU Yepe3 MEKKJIETOUHYIO KUIKOCTD. VccemoBanus, BbITIOTTHEHHBIE
Ha kadeape 6noxumun HI'Y mm. I1.D. JlecradTa, BHIABIIN 3aMETHOE
MOBBINIIEHNE COJIEPKAHUS MOUEBUHBI B CJIIOHE TSKEJI0ATIIETOB MOCJIE
CTaH/IAPTHON TPEHNPOBKU.

[TpenmyiiecTBa BO3MOKHOCTH 3aMEHbI B KauyeCTBE TECT-O0BEKTa
KPOBHU Ha CJIIOHY TPYIHO EPEOIEHUTb, YIUThIBast 0COOYIO TIPOCTOTY
MOJIYYEHUS CJIOHBI U BO3MOKHOCTh MHOTOKPATHOTO TPOBE/IEHUS Te-
CTUPOBAHUS C UCIIOJIb30BAHUEM CJIIOHBI JIJISI OLIEHKU (DYHKIIMOHAJb-
HOTO COCTOSIHUSI CHHIOPTCMEHA KaK BO BPEMSI TPEHUPOBKHU, TaK U COPEB-
HOBaHUSL.

Ilom

BuoxuMuueckoe ncciegoBaiie mora IMPOBOANUTCS TOKe He YacTo.
Jlyist cbopa ToTa KCIoJIb3yeTCst XJI0M4aToOyMaKkHoe Oesibe, B KOTOPOM
UCITBITYEMBIN BBITTOJIHsIET (GU3UUECKYIO HATPY3KY, WU JK€ UCIIBITYe-
MOTO TOCJT€ 3aBePIIeHusT PAOOTHI BBITHPAIOT XJIOMTIATOOYMAasKHBIM T10-
JIoTeHIeM. 3aTeM OeJibe MU TOJOTEHIle 3aMaYNBAIOT B TUCTUILIHPO-
BAHHOW BOjIE, TZIe U PACTBOPSIOTCS KOMIOHEHTHI ToTa. [lomyueHHbIi
0CJie BBITIAPUBAHYS B BaKyyMe KOHIIEHTPHPOBAHHBIN PACTBOP MOI-
BEPraioT XUMUIECKOMY aHAJIH3Y.

WccenemoBarine mota mo3BoJIsieT OMEHUTh COCTOSIHITE MIUHEPATIbHO-
ro oOMeHa, TakK KaK ¢ TIOTOM B MEPBYIO OY€PE/Ib BBIIESIOTCS 13 Opra-
HI3Ma MUHEPAJTbHBIE BEIECTBA.

Buonmam motmeunou mxanu

Jlist mostydeHust 06pasiia MbIIIEYHO TKaHM MPOBOAUTCS MUKPO-
GUOTICHSE: IO/l MECTHBIM 06€300TMBAHNEM HaJl MICCJIEYEMO MBITIIIETT
JlesiaeTcst pa3pes KOKK U CIIEUaIbHON UTJION GepeTcst MaJIeHbKUH Ky-
couek MbIIb 06beMoM 2—3 Mm®, TTorydeHHbIiT GHOITAT TO[BEpraeT-
sl MUKPOCKOITITYECKOMY 1 OMOXUMUYECKOMY aHAJIU3Y.

[Tpr MEKPOCKOTINYECKOM UCCIIE[OBAHUI OIIPEIETISIETCST COOTHOTITE-
HUE MEK/Y THIIAMU MBIIIEYHBIX BOJOKOH, KOJUYECTBO MUOGDUOPUILT
¥ WX TOJIIMHA, KOJMYECTBO MUTOXOH/IPHIl M MX PasMep, PasBUTHE
CapKOIIA3MATHYECKOI CETH B OT/IEJIbHBIX MBIIIEYHbBIX KIE€TKAX.
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Buoxumuueckoe uccienoBaHue MO3BOJISET ONPEAETUTh KOHIEH-
Tpaluio BakHelmmx xumudeckux coeaunernii (AT®, kpearnndoc-
(dara, rIMKOreHa, MUOIJIOOMHA, COKPATUTEIbHBIX OEJIKOB) U aKTUB-
HOCTB (hepMEHTOB.

MuKpOOHOIICHSI MOXKET IPOBOIMTHCS KAaK B COCTOSTHUY MTOKOST, TAK
U TIOCJTE BBITIOJTHEHUST TECTUPYIONINX HATPY30K.

OpHako uccirenoBanne OHONTAaTa MBIIIEYHON TKaHU TpebyeT 10-
POTOCTOSITIIMX AMNMapaTypbl U PEAKTUBOB, 4 TAK)Ke Y4aCTUS BBICOKO-
KBAJN(UITIPOBAHHBIX CIENNATNCTOB. [l0aTOMY Takue ncciemoBaHus
MIPOBOASITCST B KPYIHBIX JTaGOPATOPUSIX.

B zaxoueHme HeoOOXOAMMO OTMETHUTD, YTO B KasK/IOM KOHKPETHOM
ciydae BbIOOD TECTUPYIOIIUX HATPY30K U 00bEKTOB OUOXUMUIECKOTO
KOHTPOJISI OTIPEIENISIETCST BUIOM CIIOPTa, CIOPTUBHON KBaIu(UKaIm-
el UCIBITYeMBIX, MEPUOJIOM TPEHUPOBOUHOTO TIPOIlecca, HAJIUIUEM
COOTBETCTBYIONIUX TPeHaKepoB (HAIIPUMED, BEJI0dproMeTpa, Tpeada-
Ha U T.I1.), OCHAIIEHHOCTHIO OMOXUMHUYECKOH JTaDOPaTOPUU 1 T.JI.
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I'nasa 10
JOIINHTU N I[OIII/IHI‘OBI)II71 KOHTPOJIb

Kpome paspelieHHBIX JIEKAPCTBEHHBIX CPEICTB, HE HAIOIIUX HIU-
KaKuX TMOG0YHBIX 9((HEKTOB M He MPUUNUHSAIONINX Bpeaa 3I0POBBIO,
B CIIOPTHBHOI IIPaKTHUKe BCe Yalle IPUMEHSIOTCS (hapMaKoIormde-
CKMe IIpelaparhl, IIO3BOJIAIOIINE CPABHUTEILHO OBICTPO MTOBBICUTDH
paboTOCIIOCOOHOCTD CIIOPTCMEHA, HO OKa3bIBAIOIIe Ha €r0 OPraHu3M
HeraTMBHOE BJIUsSHUE, BIJIOTH 0 CMEPTEJBHOr0 Mcxoja. Takue Be-
[IeCTBa HOJNYYWIA HasBaHue donumeu. HecMoTps Ha 3alpelneHue
Mexnaynapoanoro onumnuiickoro komuteta (MOK), ncmobszoBanme
JIOTIMHTOB B CIIOPTE HE TOJBKO HE YMEHBINAETCsI, a HAa0O6OPOT, BO3pac-
taer. CTpeMUTENbHBIN POCT YIIOTPEOIEHNS IOITMHTOB COBPEMEHHBIMU
CIIOPTCMEHAMHU BBI3BAH TAKMMU TPUYMHAMM, KaK:

e yecToI00Me CIIOPTCMEHOB, JKeaaHue J000i 1eHoi cTath mobe-
JIUTEJIEM, JIasKe 3a CUET CBOETO 3[[0POBbSI;

e OTCYTCTBUE MHMOPMAIIMHU O HETATUBHBIX CTOPOHAX ITPUMEHEHMS
JIOIIMHIOB, HE3HAHUE O BO3MOYKHBIX TSKEJIBIX IIOCIENCTBUSAX UX WC-
[I0JIb30BaHUI,;

e KOMMeEpI[HAIN3allisl COBPEMEHHOTO CIIOPTA, OTPOMHbIE MaTepPU-
aJIbHbIE CTUMYJIBI 1 JIEHEKHbIE TIPU3bI 32 OOEy Ha COPEBHOBAHMSIX;

e Hay4HBIN ITporpecc B (hapMaKoJIOTUH, IIO3BOJISIIOIINI CO3/[aBaTh
Bce GoJiee ahpeKTUBHbBIE JOINUHIOBbIE MIPeHapaThl, B COUYETAaHUH CO
CBEPXBBICOKMMY IPUOBLIAMU (DapMALEBTUYECKMX KOMIIAHUI OT UX
IIPOM3BOCTBA U PEAIN3AINY;

e IIOJIUTUYECKAS] 3HAYUMOCTD CIIOPTUBHBIX AOCTUKEHUH, HEPEIKO
ACCOIMUPOBAHHAS C yCIIEXaMU U aBTOPUTETOM TOCY/IapCTBa.

ITo omnpenenenuio Meaununckoit komuccuu MOK ponumnrom
cunTaoTcst hapMaKoJOTHYeCKue TIPeraparbl, BBOAMMbBIE B OPraHU3M
criopTcMena JioObiM myTeM (B BHje TabJETOK, Masel, MHBEKIUH, ad-
PO30Jiell ¥ T.II.) U UCKYCCTBEHHO TTOBBIIMIAIONIIE CIIOPTUBHYIO pabo-
TOCITOCOOHOCTD, HO MOTYIINE TIPUYMHATH Bpe 3M0poBbio. IIpu aToM
(hapmakosIoTHYECKIE CPEACTBA CYNTAIOTCS AOIMMHTAMM TOJHKO B TOM
cJiydae, eCJii OHU WJIN TIPOJAYKTBI UX paciiajia MoryT ObITh OOHapy:Ke-
HbI B OMOJIOrMYeCKUX 00beKTax (KPOBb, MOYa) CIENUaTbHBIMU METO-
JIAMU C BBICOKOM CTEIEHbIO TOYHOCTH 1 JOCTOBEPHOCTH.
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10.1. OCHOBHBIE KJIACCBI 3AIIPEINIEHHDBIX
JJEKAPCTBEHHbBIX CPE/ICTB

Hcuxocmumynamopot

B arot kyacc BXOIAT COeIUHEHUS PA3JUYHOTO CTPOEHUS, CTHMY-
JIMPYIOIIUE TIeHTPAJIbHYI0 HEPBHYIO, CEP/IEYHO-COCYAMCTYIO U JIbIXa-
TEJBHYIO CUCTEMBI (Harpumep, (heHaMuH, cugHoOKapO, cupHobeH, ade-
npuH, 6poMaHTaH, GOJbIINE 103l KOEnHa 1 p.). ITa CTUMYJISIIH
BBI3bIBAET YJIydllleHne OMOIHEPTETHKU MBIIIEYHON esITeTbHOCTH,
CHUMaeT yCTaJOCTh 3a CYeT MOOWIN3AINIO BCeX (DU3UOTIOTHUECKUX
1 OMOXMMHUYECKUX PE3EPBOB, HEOOXOAMMBIX [IJIsI BBIIOJHEHUS (hu-
3UYECKON PaBOThI HOMBINTON WHTEHCUBHOCTH M TIPOAOJIKUTETHHOCTH,
BILJIOTH /IO TIOJIHOTO WX UcTOTeHus. [Ipu aTOM B opranuame crioprcMme-
Ha BO3HUKAIOT I1yOOKKe OMOXUMUYecKre 1 (hyHKIIMOHATbHbIE C/IBHU-
TU, He TOJIBKO OTIACHBIE JIJIST 3[0POBbs, HO U HEPENKO HECOBMECTHMBbIE
C JKM3HbI0. VI3BECTHBI CIyYar CMEPTH CIIOPTCMEHOB, BBI3BAHHON YI10-
TpebIIeHIeM IOTIMHTOB 3TOTO KJIacca. B kauecTBe MILTIOCTpAIi TSIKe-
JIBIX TIOCJIE/ICTBU MCIIOTB30BAHUS TICMXOCTUMYJISITOPOB MOKHO TIPU-
BECTU PE3YJIbTAThl IKCIIEPUMEHTA, IPOBEEHHOTO 10/ PYKOBOICTBOM
npod. H.H. dxosaeBa B THUMDK. Kourposbhast rpymma 6ebx
KpbIC TIaBajia B Teroil Boge 8—10 4acoB [0 pasBUTHs TJIyOOKOTO
YTOMJIEHUST, IPUBOJISIIETO K TOMY, YTO JKMBOTHBIE HAUUHAIN TOHYTh.
JKMBOTHBIX B 3TOT MOMEHT BBIHUMAJIHU U3 Bo/Ibl. HecMOTPs Ha cuitbHOE
YTOMJIEHUE, BCE KPBICHI OCTAJUCH KUBBIMU U uepe3 1—2 aHs moJHO-
CTHIO BOCCTAHOBUWJIUCH. KpbICaM OMBITHOM TPYIIIBI MEPE]T TIaBAHUEM
BBOJIWJIA CTUMYJISITOP 1IEHTPAJbHON HEPBHOU cucTeMbl (DeHAMUH.
Kpoicst aT0i1 rpymmel mpoaepRaanuch Ha Boe nobiie — 18—20 gacos.
OzHaKo mocJie Takoro IuiaBaHus GoJiblas yacTh Kpbic norubia. Pe-
3yJIbTATBI KCIIEPUMEHTA ITO3BOJISIOT CJEJIATh 3aKJII0UEHUE O TOM, YTO
UCTIOJTb30BAHHBIN CTUMYJISTOP — (hPeHaMUH — MO3BOJINJ 3HAUYNUTETBHO
YBEJUYUTH (DU3UYECKYIO PAOOTOCTIOCOOHOCTD IIEHOIO NCYEPIIAHUS Pe-
3epBOB OpPraHM3Ma W TOIBJEHUS OYeHb 3HAYUTEJNbHBIX M3MEHEHWI,
MPUBOJAIINX K JIETATBHOMY UCXOLY.

[TpUMEHSIIOTCST  TICUXOCTUMYJISITOPbI  OOBIYHO HEIOCPEICTBEHHO
iepeji COpeBHOBAHUEM, KOT/Ia CIIOPTCMEHY TpeGyeTcst 0COOEHHO BBICO-
Kas paboToCIOCOOHOCTD.

Hapxomuxu
[IpueM HAPKOTUKOB CHUMAET y CIIOPTCMEHOB OOJIEBBIE OILYIIIECHST
U 4yBCTBO CTpaxa, JejiaeT ux GoJiee arpeccuBHbIMK. HeraTuBHbIE T10-

CJIEJICTBUSI NIPUMEHEHUSI HAPKOTUKOB — WCTOIIEHUE Pe3ePBOB Opra-
HU3MAa, TPAaBMBI M HADKOMAHUS.
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Anabonuxu

AHabonmKN — BeIeCTBa, YCKOPSIONINEe B OPraHU3Me CUHTeTHYe-
CKHe [IPOIIeCChI, HO HAHOCAIINE Bpe 30poBbi0. CaMbIMK pacipocTpa-
HEHHBIMU He TOJIbKO CPeid aHaOOJIUKOB, HO U BCEX [IOMIMHTOB SIBJISTIOT-
cst anaborndecKe CTepOu/IbI (CTEPOU/IHbIE aHAOOTINKN ).

Anabosieckne CTEPONbI — HCKYCCTBEHHO CHHTE3WPOBAHHBIE
coefiuHenusi, OJIU3KKe TI0 CTPOEHHIO K MY’KCKUM TOJIOBBIM TOPMOHAM.
ITu BelecTBa O0ONAMAIOT BBIPAKEHHBIM AHAOOJMYECKUM J€fiCTBU-
€M, TTPOSIBJISIIONINMCST B YCKOPEHUU CHHTE3a MBIIIEYHBIX OETKOB, UTO
I03BOJISIET CHIOPTCMEHY OBICTPO HAPACTUTH MbIleunyio maccy. Of-
HAKO NPYMEHEeHNe TaKMX MPerapaToB KpaifHe OMacHO /IS 3/[0POBBSIL.
JluTeTbHBIN TIpHeM aHabOJNYECKUX CTEPOUIOB MOKET BBHI3BATH HA-
pylierue MOMOBbIX (DYHKINH, BOSHUKHOBeHUE 3a00J€BaHII TIeUeHN
U TI0Y€EK, B TOM YHCJIe 3JI0KAYeCTBEHHBIX OIyXO0JIEN 9TUX OPTaHOB, 13-
MeHeHue MCUXuKu 1 p. OcoOEeHHO OTTACHO MCIOIB30BAHUE CTEPOHIOB
JIeTHMHU, TIOZ[POCTKAMU U JKEHIITIHAMYL.

IbdekTrBHBI aHAGOJMYECKUE CTEPOUBI TOJBKO TIPH HPUEME
KyPCOM.

Juypemuxu

[uypetuku (MOUYErOHHBIE CPEACTBA) HUCIIOTB3YIOTCSI HEMOCPe.-
CTBEHHO IIepe]l COPEBHOBAHUEM /IS CTOHKHU Beca (3a CUeT II0TepH
BO/IBI) B T€X BHUJAX CIIOPTA, T/le MMEIOTCS BECOBBIE KATETOPUH, U I
YCKOPEHUS BBIJIEJICHNS M3 OPTaHU3Ma paHee TPUMEHSIeMbIX JIOTTIHTO-
BBIX ITPEapatoB (Tpek/ie BCero aHaboINIeCKUX CTEPOHIOB).

OmnacHOCTh IPUMEHEHUST IYPETUKOB 00YCJIOBIEHA TE€M, YTO BbI-
BeJleHne U3 Opranu3ma GoJIbIIOTO 00beMa MOYH COTIPOBOKIAETCST TIO-
Tepell MIMHEPaJIbHBIX 3JIeMEHTOB, B TOM umcie Kanus. [lostomy mpu
OTCYTCTBUYM KOMIEHCUPYIOIIEN AUETHl MOKET BO3HUKHYTH AeuIuT
Kayiisd, HEeTraTUBHO CKa3bIBAONINICI Ha (DYHKIIMOHUPOBAHUU MUO-
Kapjia, TpeOOBaHUS K KOTOPOMY BO3PACTAIOT KaK pa3 BO BPEMsI OTBET-
CTBEHHBIX COPEBHOBAHNT.

ITenmuonvie u 6enxosvie 20pMOHBL

B ator Kjacc BKJIOYEHBI TOPMOHBI IEpeiHel A0Ju runodusa
(COMaTOTPOIMH, XOPUOHUYECKUN TIOHALOTPOIUH, KOPTHUKOTPOIIMH)
U TOPMOHOMNOAOOHOE BENIeCTBO, BbipabaThiBaeMOe IOYKaAMHU,
SPUTPOIIOITHH.

ComaToTpornut (rOpMOH POCTa) IPUMEHSIETCS B CBSI3U C €r0 CTH-
MYJIPYIOIIUM JeficTBHEM Ha cuHTe3 6eIKOB. JIJTMTe IbHBIN ITPreM co-
MaTOTPOIIMHA MOKET BBI3BAaTh aKPOMETraauio (HEmpOIOPIHOHAILHO
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OBICTPBII POCT OT/EJNBHBIX YACTEl TeJIa: KUCTeH PYK, CTOTI, OAO0POI-
Ka, HaZOPOBHBIX AT, HOCA, A3bIKA).

XopHOHNYECKN TOHAZOTPONUH (BBIZEISIETCS W3 MOYM OepeMeH-
HBIX JKEHIIUH ) CTUMYJIMPYET BBIPAOOTKY TECTOCTEPOHA U CIIEpMaTore-
He3, HapylIeHHbIE 32 CYeT IIprueMa aHabOIUYeCKUX CTEPOUIOB.

KopTukoTponuH cTuMyJIupyeT BbljieJieHne KOPOi HaII0OYeYHUKOB
TOPMOHOB — KOPTUKOCTEPOUIOB. DTU TOPMOHBI BO BPEMSI MBIIIIEUHON
paboThl TOPMO3ST CUHTE3 MBIIIEYHBIX OEJKOB (3TOT MpoIece HoTpe-
GJIsIeT MHOTO 9HEPIUM) U BBI3bIBAIOT IVIIOKOHEOreHe3 (CHHTE3 TJII0KO-
3bl U3 aMUHOKHMCJIOT, JIAKTaTa ¥ TJMIEPUHA), YTO OJATOIPUSTHO ISk
(hYyHKIIMOHMPOBAHMST MBIIIIII,

IPUTPOIIOITUH YCKOPsieT 00pa3oBaHue SPUTPOLUTOB B KPAaCHOM
KOCTHOM MoO3Te (3pUTPOII033), B pe3ysbTaTe 4ero yaydIlaeTcs Kuc-
JIOPOJI-TPAHCIIOPTHAsT (QYHKIINST KPOBU U YBEJINYUBAETCs CHaOKEHME
MBIIII] KUCJIOPOAOM. Vcosb3yeTcst B TeX BUJaX CIOPTA, B KOTOPHIX
HeoOXOAKMMa BBICOKAs a9pobHas paboTOCIIOCOOHOCTb.

3amper Ha MCIIOJb30BAaHUE FOPMOHAJIBHBIX MIPENapaToB 0OyCI0B-
JIEH TeM, YTO BCe JKeJie3bl BHYTPEHHeW ceKpeluu (yHKIIMOHUPYIOT
COTJIACOBAaHHO M OKAa3bIBAIOT JIPYT HA J[Pyra B3auMHOe BJusiHue. Bee-
JIeHe B OPTaHU3M TOPMOHOB CKa3bIBAETCS HE TOJIbKO Ha (DyHKIUU
sKesTesbl, BhIpadaThiBaomieil BBOJUMBIN TOPMOH, HO M MOJKET OKa3aTh
HeraTUBHOE BO3/IEUCTBHUE HA COCTOSTHUE BCEW HEPBHO-TOPMOHAJIBHOMN
perymsiuu B nesoM. [loatomy wmcnosb3oBaHue B KayecTBe OMUH-
rOB TOPMOHAJIBHBIX IPENAPATOB SIBJISIETCS ONACHBIM IJIsT 3/I0POBbSI
CIIOPTCMEHOB.

10.2. SAITIPEINEHHBIE METO/IbI

Mennmackoit komuccneit MOK k gonmmHraMm elie oTHECEHBI #po-
yedypovl, NCKYCCTBEHHO YBEJIWYMBAIOIINE PabOTOCIIOCOOHOCTD, HO
OTIACHBIE /IS 3/I0POBBSI, U PA3JINYHbIE MAHUNYAAUUU, TIPETIITCTBYIO-
TI¥e BBISBIEHUIO IOTTMHTA Y CTIOPTCMEHA.

Camoii pactipocTpaHeHHOH MPOIIEyPOii, HOBBIMIAOIIEH a9pOOHYI0
paboTOCTIOCOOHOCTD, SIBJISIETCST KPOBAHOU donutnez. CliopTcMeHy He3a-
ZIOJITO JI0 COPEBHOBAHWS BHYTPUBEHHO BBOSAT JIOTIOTHUTEIBHYIO TTOP-
1[I0 KPOBH, WJIK 3apaHee B3ATOU y HETO, UJIN JKe TOHOPCKON KPOBM.
Jluist 6oaibiero addexTa BBOAMMYIO KPOBb Y4aCTO TOABEPTaiOT YJIbTPa-
dbuosetoBoMy 06yueHNI0. B HEKOTOPBIX CIydasx BMECTO IEJIbHOM
KPOBU MPUMEHSIOT 3PUTPOIUTAPHYIO MaccCy. 32 CUET KPOBSHOTO JI0-
MUHTA YJIYUYIIaeTCss KUCIOPO/-TPAHCIIOPTHAS (DYHKIUS KPOBU U 3HA-
YUTEJHHO YBEJIMUYMBAETCS CHaOKeHUe MBI KUCJA0PoAoM. B utore
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BO3pacraer aspobHasa paboTococobHocTh. HeraruBHbIM 1ocaeACTBU-
€M KPOBSIHOTO JIOIIMHTA MOKET ObITh OOJIE3HEHHAsT PeaKIlisl OpraHu3-
Ma Ha BBe€/IeH1uE KPOBU (03HO6, IIOBBIIIEHNE TEMIIEPATYPHI TEJIa, II0TE-
Ps1 CO3HAHWS ), BBI3BaHHAs! JIIOO HECOBMECTUMOCTHIO BBOIUMOI KPOBHU
C KPOBBIO CIIOPTCMEHA, JTO0 MHGUIMPOBAHUEM BBOAUMON KPOBH IIPU
XpaHEHNH. OTpI/H_[aTeJIBHOG BJIMAHNE Ha OPTaHWU3M OKa3bIBAalOT MHTEH-
CUBHbBIE TPEHUPOBKU B IIPEACOPEBHOBATEILHOM IIEpUO/ie Ha (PoHe 3Ha-
YKUTEJILHOIO YMEHbIIeHHs 00beMa KPOBU 34 CUET CAAYM YaCTH €€ I
HOCJIELYIOIIEr0 BBEIEHUS TIepPell COPEBHOBAHIEM.

MaHUIyIAIUK, PENsTCTBYIONe OOHAPYKEHUIO JIOMUHTOBBIX
[IPEIapaToB, 3aKII0YAI0TCS B HOAMEHE WU IOAIEIKE MOYM, KaTeTe-
pusanu C 1ejJbl0 BBEJECHUA B MOYEeBOH IIy3bIpb MO4H, 3aBEJOMO HE
cozepUKallell JOMMHIa, UCIIOIb30BAHNE XUMUYECKUX COCAUMHEHNH, 110~
JABJISIONUX MOYe0Opa30BaHue WU JeJIAI0NX 0OpasIibl MOUM HEIIPH-
TOJIHBIMHU JJISI NCCJIE[OBAHMS.

OTkas OT HPOXOXKAEHUs JONUHI-KOHTPOJIS IIPUPABHUBAECTCS
K yIIoTpebJIeHUTO IOTIMHTA.

10.3. JOIIMHTOBBINT KOHTPOJIb (JIOMMHT-KOHTPOJIb)

B HacTostiiiee BpeMst JOMMHTOBBIN KOHTPOJIb TIPOBOANUTCST BO BCEX
BUMax cropra. Ero 3ajaveil sBJseTCS yCTAHOBJIEHUE TIPUMEHEHUs
CIIOPTCMEHAMH 3allPeNeHHBIX (DAPMAKOJIOTUYECKUX CPEJICTB U BbISIB-
JIEHUE JIOTTMHTOBBIX TIPOIELYP U MAHUITYJISIIIHI.

JlonuHT-KOHTPOJIb ocytiecTBisieTcss Ha QMUMIMICKUX UTrpaX, Ha
BCEX COPEBHOBAHUSIX MUPOBOIO MaciiTaba 1 Ha KPYIHBIX COPEBHOBA-
HUSIX B OT/IE€JIbHBIX CTpaHaX. B mocJiesnee BpeMsi AOMUHTOBBIN KOH-
TPOJIb CTAJI IPOBOIUTHCS B MEXKCOPEBHOBATEIHHBIN MTEPUO.

B ob6si3aTesbHOM  TIOpsiIKE  JIOMTUHT-KOHTPOJIIO  TIOBEPTAIOTCS
CTIOPTCMEHDI, 3aHABINIE TPU30BbIE MECTa, a TaKXKe APYrhe UIeHbI
CIIOPTUBHBIX KOMAH/I 10 JKPeOUIO.

Croprcemeny, BBIGPaHHOMY JIJIsT IOTIMHT-KOHTPOJIST, BPYYaeTcst Clie-
[rajJbHoE yBepomienue. buosorndeckue mpoObl y CHOPTCMEHOB, OTO-
OpaHHBIX JIJIST IOTIMHTOBOTO KOHTPOJIsA, OepyTest He To3aHee 40 MUHYT
MOCJIe BPYY€eHUsT YBeZIOMJIeHUs. B TeueHre 9TOro BpeMeH! CIIOPTCMEH
HAXO/IUTCS B CONPOBOKIEHUY KOMUCCAPA.

OCHOBHBIM OOBEKTOM JIOITUHTOBOI HKCIIEPTU3BI SIBJISIETCS MOYA.
C 11eJ1610 OOHAPYIKEHUST KPOBSIHOTO JIOTIHTA WJTH UCTIOIb30BAHS 9PH-
TPOITOITUHA AHATTM3UPYETCsI BEHO3HASI KPOBb.

Basitas st aHaM3a mopIst MOYH UJIM KPOBU JIEJTUTCST HA J[BE Ya-
cru — poby A (ocHoBHas 11poba) u mpody B (koHTposbHAs Ipo6a).
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O6e mpobkI OMEYaThIBAOTCS U MO MIM(MPOM OTIIPABJISIOTCS B J1a00-
PaTOPUIO JOIMMHIOBOTO KOHTPOJist. Ha aTOM ararne A0NuHr-KOHTPOJIS
CIMIOPTCMEH IOJKEH 3asiBUTh, KaKWe JIeKapcTBa OH HCIOJb30BaJ
B TedyeHue TOCIEAHUX TPeX [IHEH, Tak Kak HEKOTOPbIE U3 HUX MOTYT
B MUHUMAJIHBIX KOJMYECTBAX COEPKATH 3allPElIeHHbIE BEIeCTBa.

B smabopaTopuut IOTMHT-KOHTPOJIsS BHAYAJIE aHATM3UPYETCS TIPO-
6a A. Eciu B artoii mpobe MOMUHT He OOHAPYKUBAETCS, JOIMHT-
KOHTPOJIb Ha HTOM 3aBEPUIAETCS U JIEJAETCsT 3aKII0UEHNE O TOM, 4TO
CMOPTCMEH He TIPUMEHsLT onuHT. [Ipu BBISABIEHUH TOTIMHTA B TpoOe
A ananmu3sy noasepraercst npoba B. Ecaiu B mpo6Ge B monuHT He BbISB-
JIIETCS, TO Pe3yJIbTaT aHa/IM3a POObI A TOKE CUNTAETCS OTPUIATE -
ubiM. Ecom ke B mpobe B HaxozsT 3ampereHHbie BEIECTBa, CIOPTC-
MeH CYMTAETCS YIMIEHHBIM B TPUMEHEHUH [OTIMHTA 1 TTOIBEPTaeTCst
COOTBETCTBYIONIMM CAHKIUSM.

Jluist oGHAPYIKEHUST IOMMHTOBBIX BEIIECTB MCIIOIb3YIOTCST BHICOKO-
4yBCTBUTEIbHbIE XUMUYECKIE METO/IBI: XPOMATOrpauvecKie, Criek-
TpooTOMETPHUUECKIE, PAIUOMMMYHHbIE, UMMYHO(GEPMEHTHBIE 1 JID.

TecTbl AJIA CAMOKOHTPOJIA

1. K nonmHraM oTHOCHUTCS:
a) acraparmHoBasi KUCJIOTa B) 3JIEyTEPOKOKK
6) KapHUTHUH I') BPUTPOIIOITHH

2. JIOnMHTOBBIM NPOIEeIyPOii SIBJIsSIeTCS:
a) ayTOTPEHUHT B) Maccaxk
6) 3aKaaBaHue T') lepeInBaHue KPOBU

3. K nonuHraM oTHOCSTCS:
a) aJlalTOreHbl B) UMMYHOCTUMYJISITOPBI
6) TEmaTompOTEKTOPLI T') TICUXOCTUMYJISITOPBI

4. KpOBSsIHO# JIONMHT MCTIOJIb3YETCS /115 TOBbIIEHUS:
a) aJlakTaTHON paboTOCIIOCOOHOCTH

6) aapo6HOI pabOTOCTIOCOOHOCTH

B) JIAKTaTHO# paboTOCIIOCOOHOCTH

3. K monunram otHOCATCS:
a) aMUHOKHUCJIOTHI B) BUTAMUHBI
6) aHTHOKCUIAHTHI T) INyPETUKU
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6. AHaGoIMYecKHe CTePOU/Ibl HCIOIb3YIOT B KAYeCTBE [OMUHIOB
IUISL YCKOPEHHSI:

a) OKUCJIEHS JKUPOB B) cuHTe3a GETKOB

6) pacraza 6eJKOB I') CHHTE3a IJIMKOreHa

7. DPUTPONOITHH HCIOJIb3YETCS B KAYECTBE JAONMMHIOB /ISl TIOBbI-
HIECHUS:

a) aJlaKTaTHOM paboTOCIIOCOOHOCTH

6) a9pob6HOI pabOTOCIIOCOOHOCTH

B) JIAKTATHOH paboTOCIIOCOOHOCTH

8. Buosornueckue Mpoobl ISl IPOBEIEHNUS JONMMHIOBOIO KOHT-
poJisi OepyTcsi y CHOPTCMEHOB MOCJ€ BPY4YeHHS YBEAOMJIEHUS He

nosaHee:
a) 1-10 mun 6) 40 MuH B) 14 r)2u4
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I'nasa 1.

I'maBa 2.

I'maBa 3.

I'maBa 4.

I'nasa 3.

I'maBa 6.

I'maBa 7.

I'naBa 8.

I'nasa 10.
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CTpoeHne 1 XMMUYECKHIi COCTaB MBI, ..
16, 26, 3a, 46, 58, 61, 76, 86, 98, 108, 118, 128, 13 a, 148,
15a, 168,178, 186, 19a, 20a, 218

BuosHepreTnka MpIe4Hoi paboTh
1r, 28, 3T, 40, 51, 6B, 7a, 88, 96, 108, 116, 1206, 13T, 1406, 154,
168, 17a, 186, 19a, 20a, 218, 228

CrnopruBHasi paboTOCIIOCOOHOCTD
16, 28, 3r, 40, 58, 6a, 76, 8B, 9a, 10a, 11a, 126, 136, 148,
151506, 16a, 176, 18r, 19a, 206

Buoxumuueckoe 060CHOBaHUE CIIOPTUBHO-IIE1ATOIH-
YEeCKUX METOOB Pa3BUTHsI KOMIIOHEHTOB PaboTO-
CIIOCOOHOCTHU

1r, 28, 3B, 4B, 5B

MOJICKy]IHprIe Me€XaHN3Mbl YTOMJICHUA

1r, 28, 3B, 4a, 5r, 61, 76, 8B, 98, 104, 118, 12a, 1306, 14r, 156.

buoxumuueckue 3dKOHOMEPHOCTHU BOCCTAaHOBJIEHU A

18, 26, 3B, 46, 50, 6B, 78, 8r, 98, 106, 11T

Buoxumuueckue 3akOHOMEPHOCTH aJallTalliy
K MbIILIEYHOI paboTe
1a, 2a, 3B, 4r, 58, 6B, 7B, 86, 98, 102, 116, 128, 13a

PaboTtocnioco6HOCTD U TUTaHue
18, 26, 306, 4r, 56, 66, 78, 88, 98, 10r, 11T, 121

JonuHTY ¥ TOMUHTOBBIM KOHTPOJIb
1, 2r, 3r, 46, 5T, 6B, 76, 86



CJIOBAPb TEPMHUHOB

ABU - AQE

ABHTaMHHO3BI — TsKeJieiine 3a00JIeBaHUsI, BO3HUKAIOIIUE
BCJIEZICTBUE TIOJIHOTO OTCYTCTBUS B IMUIIE WU TIOJHOTO HapyIIEeHU
YCBOEHUsT KAKOTO-JTMO0 BUTAMUHA. Y JIIOJIEll aBUTAMIHO3bI BCTPEYa-
I0TCST KpaliHe PeJiKo.

AzanTanus K MbIII€YHOI padoTe — CTPYKTYPHO-(YHKITMOHATbHAST
MepecTpoiika OpraHu3Ma, MO3BOJISIONIAs CIIOPTCMEHY BBIMOJHSTH
(busmueckre Harpy3ku OOJbIIEN MOIHOCTU U MPOAOJIKUTETbHOCTH,
pasBuBaTh GoJiee BBICOKKE MbIIIEYHbIE YCUJIHS 110 CPABHEHMIO C He-
TPEHUPOBAHHBIM YeJOBEKOM. Takas CTPYKTYpHO-(DYHKIIMOHATbHAS
mepecTpoiika opraHusMa, obecredrBaroniast ajanTtainuio K (Gusnye-
CKO paboTe, BKIIOYAeT PA3HOOOPA3HBIE TIPOIECCHI, KACATOIIINECS BCEX
YPOBHEl OpPraHu3alluy OPTaHu3Ma, HAYWHAS ¢ XUMUYECKUX PeaKIuil
Y 3aKaHYMBAsl BBICIIEH HEPBHON J/leITeJbHOCTHIO. Boimesnsior anan-
Tanuio CPOYHYI0 W OTCTaBIeHHYIO (cM. Cpounnvili mpenuposouHviil
agpgpexm u Omcmasnennviti mpeHupogounvill sgppexm).

AJIanTOre sl — JIEKapCTBEHHbIE CPEACTBA, UMEIOLINE PACTUTEILHOE
WJIN JKUBOTHOE IIPONCXOKIECHUE. HOI[ UX BJIWAHUEM Pa3BUBACTCA HE-
crenuduryeckas aganTanus OpraHuaMa K HeGIaronpusaTHBIM YCJIOBH-
aMm. B YaCTHOCTH, aalITOI€HbI IIOBbINIAIOT KaK q)I/I3I/I‘IE‘CKyIO, TaK 1 YM-
CTBEHHYIO pabOTOCIIOCOOHOCTh. MexaHU3Mbl JEHCTBUST alallTOreHOB
OKOHYATEJbHO He BBISICHEHDI, HO IPeoaraeTcs, uTo s ekt ux ak-
TUBUPYIONIETO AeHCTBUSA 00YCI0BIeH MOOUIU3anueil (hyHKIIMOHAIb-
HbBIX PE3EPBOB opranuama. I109ToMy IIpruMeHeHKe aanTOreHOB 03BO-
JISIET TIOBBICUTH 00BEM ¥ MHTEHCUBHOCTD TPEHUPOBOYHBIX HATPY30K.

AzeHunaTIMKIa3a — MeMOPaHOCBSI3aHHbBIN (BCTPOECHHBIN B Kile-
TOYHYI0O MeMOpaHy) (hepMeHT, YCKOPSIIOIIUI IpeBpallieHne aieHo-
suntpudochara (ATD) B nurandeckuil ameHosmHMOHOpOCAT
(TAM®), y4acTBYIONIHMiT B PEryJIsUU KJIETOYHOTO MeTaboIn3Ma.
AKTHBaNMS AIEHUIATIIUKIA3bI TTPOUCXO/UT TIO/ IENCTBUEM TOPMOHA
aapeHayuHa (cM. AM @ yuxnuueckuil).

AI[CHI/IH — IIYPMHOBOE a30THUCTOE OCHOBaHNE, BXOJAIIEE B COCTaB
BCEX HYKJIEMHOBbBIX KUCJIOT.

AZIEHO3UH — HYKJICO3U]I, COCTOSIININ U3 aJleHHA U PUOO3BI.
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Anenozunaudocdar (agenosunaudochopnas kuciaora, AJD) —
npejiecTBeHHUK win 1poAykT pactaga ATO. fAsnsercss aktusa-
TOPOM (hepPMEHTOB YTJIEBOAHOTO OOMEHa, B TOM 4mncie (GhepMeHTOB
TKaHEBOTO JIbIXaHUSI.

Anenosuamonodocdar (azeHosuHMOHO(DOChOPHAST  KHCJIOTA,
AM®D) — gBisiercsi MOIIHBIM aKTHBATOPOM aHaspPOOHOTO paciaja
YTJIEBO/IOB.

Anenosuamonodocdar mukamyeckuii (HAM®D) — obGpasyercs
n3 ATO niox geiicTBreM pepMeHTa aleHUIATIINKIA3L.

Anenosunrpucdocdar (amenosuaTpUdOChOpHAT  KHUCJIOTA,
AT®) — ocHOBHOe MaKpO3dpruyeckoe coequHenue opranusama. Co-
CTOWT U3 aJleHnHa (a30TUCTOE OCHOBaHuUE), prub03bI (YIJIEBOI) U TPEX
MOCJIEZIOBATETHHO PACIIONIOKEHHBIX (PocaTHBIX OCTATKOB, TPUYEM
BTOPOH M TpeTnil (ocdaTHble OCTATKU MPHUCOEANHIIOTCS MaKpO3p-
rudeckoil ¢Bsi3bio. OCBOOOK/IEHE IHEPTUU TTPOUCXOAUT MyTEM TH]I-
poauza AT®D, npu KOTOPOM yYallle BCEro CAYJYAeTcs OTIIEIIeHre TI0-
cnenaero octatka docdopHoit KucaoTel. B dusmonormueckux ycmao-
BUSIX (B YCJIOBUSIX OPraHu3Ma) MPH paciierniennn oguoro mosst ATO
(506 r) Beigessiercst 10—12 kxan (42—-50 /) (em. Maxpospeu).

AAP - A30

AnlpeHaTMH — TOPMOH MO3TOBOTO CJIOS HAATOYedHWKOB. CuH-
Te3UpyeTcs M3 aMUHOKWCIOTHI TUPO3WHA. BBI3BIBaeT CTPYyKTYypHO-
(DYHKIMOHANBHYIO II€PECTPONKY OpraHu3Ma, OJATOIPUATHYIO IJIs
BBIIIOJIHEHUSI MBIIIEYHON pa6OTBI. OCHOBHbIe MeEXaHN3MbI lIefICTBI/ISI
aJ[p€Ha/INHA: YCKOPAET paclia/l ITVIMKOreHa B IME€YE€HU 1 MbINIaX, BbI-
3bIBaeT MOOMJIM3AIINIO JKUPA, MTOBBINIAET YACTOTY CEPAEYHBIX COKpa-
H_IeHI/Iﬁ " 4aCTOTY AbIXaHHWA, YTO B UTOTE€ IPUBOAUT K SHAYUTEJIbHOMY
BO3PACTAHUIO SHEProoOECIICYCHNS BBIIOIHIEMON MBIIIEYHON PAOOTEL

AZIpEHOKOPTHKOTPOMHbII TOPMOH — TOPMOH OEJIKOBOI TIPUPO/IBI,
CUHTE3NPYONUiicd B Tepeineii gose runodusa. OKa3piBaeT CTUMY-
JIIpYIOIlee BIMsIHIE Ha HAAITOYEIHUKH. Y CKOPSIET BBIPAOOTKY TOPMO-
HOB KOPbI HAJIIIOYEYHUKOB — KOPTUKOCTEPOUJIOB, a TaKKe KaTexoJia-
MUHOB B MO3TOBOM OT/ieJie HAATIOYEUHIKOB.

AIID — cMm. Agenosunaudocdar.

A3o0THCTBIE OCHOBaHMS — IUKJINMYECKUE a30TCOEPKAIIe COeIn-
HeHud, 00Ja1a1011e OCHOBHBIMM CBOMCTBAMM U 4BJISAONIMECS 00d3a-
TEJIbHBIMUA COCTAaBHBIMU YaCTSIMU HYKJIEUHOBBIX KUCJOT. /lensaTcst Ha
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MypUHOBBIE (aJIeHUH, TYaHUH) U MUPUMUIUHOBBIE (TUMUH, YDA,
IIUTO3UH).

A30THCTBIH 6ajlaHC — IT0Ka3aTeNb COCTOSHUSA OEJIKOBOTO OOMEHA;
COOTHOIIIEHNE MEXKJy a30TOM, MOCTYIAIONUM B OPTaHU3M C TUIIIEH,
1 a30TOM, BHIBOAMMOM M3 OpPraHu3Ma B COCTaBe MOYHM, KaJja, 110Ta,
CJIIOHBL

AB0THCTBII GaJaHC OTPHUIATENBHBIN — IIPU HEM C TIHIIEl a30Ta BbI-
BOZIUTCsE GOJIBIITE, YEM MTOCTYTIAET, 1 OEJKOB B OPraHU3Me PaciaaeTcst
GOJIbIIIE, YeM CHHTE3UPYETCST; MOSKET OBITH ITPH IJTUTETbHOM OEITKOBOM
TOJIOIAaHU .

A3B0THCTBIH 0aJaHC MOJOKUTEIbHBIA — TIPU HEM C MHUIIEH a30Ta
nocryiaer OOJIblile, YeM BBIBOJUTCSI. B aTOM ciydae cuHTe3 OEJNKOB
nporekaet ¢ 6oJiee BHICOKOI CKOPOCTBIO, YeM ux pacnaz. Habmonaer-
€Sy PacTyIIero OpraHu3Ma, a TakKe Y CITIOPTCMEHOB, HapaITUBAIOIINX
MBIIIIEYHYIO MACCY.

A3oTHCTOE paBHOBECHE — a30Ta BBIBOAUTCS CTOJBKO, CKOJTBKO TI0-
CTyIaeT ¢ THIed. ITO CBUAETENbCTBYET 00 OJMHAKOBOW CKOPOCTH
pacmaza 1 cuHTe3a 6eIKOB; HABII0LAETCS Y B3POCJIOr0 YeIoBeKa IMpu
O0OBIYHOM IIUTAHUM.

AKP - AJIK

Axpomeramusi — 3aboJieBaHUe, BO3HHMKAOIIEE TIPU M3OBITOYHOM
06pa3oBaHU COMATOTPOITHOTO TOpMOHa (TopMoHa pocta). Xapak-
TEPU3YETCs] HENPONOPIMOHAIBHBIM POCTOM OTIEJIBHBIX YACTell TeJia
(moca, mogbopojKa, HagOPOBHBIX AYT, KMCTel 1 cTom). Berpeuaercs
Yy CIIOPTCMEHOB TIPW [JUTEIbHOM TIPUMEHEHUHW COMATOTPOITHOTO
ropmoHa (cMm. Comamomponui).

AKTT — cM. AOpenokopmuxomponuviii 20pMOoH.

AxTHBaTOpPBI (DEPMEHTOB — XUMUYECKUE COEJIMHEHUSI, TIOBBIINAI0-
e akTUBHOCTh (PePMEHTOB. AKTHBATOPBI, MOA00HO HEKOHKYPEHT-
HBIM HHTHOMTOPaM, TIPHCOETUHSIIOTCSI 00PATHMO K aJIJIOCTEPHIECKOMY
1eHTPy (dbepMeHTa U BBI3BIBAIOT U3MeHeHue KoHdbopMaiuu dhepMeH-
Ta, 6J1aroNpUsATHOE it PYHKIIMOHUPOBAHKUS aKTUBHOIO IIEHTPA, YTO
MPUBOAUT B UTOTE K MOBBIIIEHNIO CKOPOCTH (DEPMEHTATUBHON peax-
nun. B opranmsame akTUBAaTOpaMU SIBJISIOTCSI HEKOTOPBIE TOPMOHBI,
IPOMEKYTOUHbBIE TTPOAYKTHI METAOOJUUYECKHIX TIPOIECCOB, HOHBI Me-
TAJIJIOB, a TAKXKE JIEKAPCTBEHHBIE TIPENapaThl.
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AKTHBHBIIi TPAHCIIOPT — MIEPEHOC MOJIEKYJT U HOHOB Yepe3 MeMOpa-
Hbl, Tpebyonmii anepriun ATO.

AKTUBHBIH 1eHTP (epMeHTa — y4YacTOK MOJIeKYJibl (hepMeHTa,
HAa KOTOPOM TIPOUCXOMUT TIPUCOEIUNHEHUE Pearupyonlux BelecTB
(cybeTpata) U nocsieyonie ux mpeBpaiieHne B IPOAYKThI PEaKIIiu.

AKTHH — OCHOBHOI 6€JIOK TOHKUX HUuTel Muopubpusr (cMm. Muo-
Gubpunnot).

AnakraTHbie (PU3MYECKHE HATPY3KH — CUJIOBbIE 1 CKOPOCTHbBIE Ha-
IPY3KU MAKCUMaJIbHON MOIITHOCTH TIPOJIOJKUTETHHOCTHIO 710 15—20 c.
[1aBHBII KCTOYHUK SHEPTUU JIJIst 0OECTIEYEH IS TAKMX HAIPY30K — Kpe-
atuHdocdarubiit pecuntes ATD (kpeatnndocdarras peakiust) (CM.
Kpeamungocpammoiii pecunmes ATD).

AJIaKTaTHBI KHCAOPOAHBIA H0r — usbbiTouHOEe HOTpeb/eHue
Kucsaopoga (cBepx aopabodyero ypoBHs) B TedeHHe 4—5 MUHYT T10-
cJie BBITIOJIHEHUST (PU3UYECKON HATPY3KU MaKCUMATbHOU MOIITHOCTH,
HeOOXO[MMOe ISl YCTPaHEHUsI KpeaTHHa, XapaKTepusyeT BKJIa[
kpeaturdochaTroro mytu pecuntesa ATD B sHeproobecrieuenue
BBITTOJTHEHHON (hU3MIeCKOU Harpy3KH.

Anakratubiii pecunres AT® — cm. Kpeamungochamuoiii pecun-
me3 ATO.

AlaHUH — 3aMeHUMas aMMHOKMCJIOTA, BXOAIIAS B COCTaB OEJIKOB.
CunTe3upyercs MMyTeM TPAaHCAMUHUPOBAHUS W3 MHUPOBUHOTPATHON
KHCJIOTHI.

AJxkarosibaeruaporeHasa — epMeHT, KaTaJIu3upyONuil OKK1cie-
HUEe CITUPTOB JI0 aJIbJIETUIOB NN KETOHOB.

Ankano3 — yMeHbIlIEHWE KUCJIOTHOCTA KPOBU (3allesauyrBaHue
KPOBH), COMPOBOsKAaoIeecss poctoM Beanundbl pH. O6baHO 1pu-
YUHON alKaio3a SBJSETCS TUTEPBEHTUIIAIUS JIETKUX, TTPUBOIIIAS
K y/IAJIEHUIO YTOJIbHOU KUCJIOTHI B BUJIE YTJIEKUCIIOTO ra3a. Besencraue
aTOr0 B GukapboHAaTHOM Oydepe COOTHOIIEHNE MEKILY COIEePKAHIEM
YTOJIbHOI KUCJIOThI M OMKapOOHATOB CMEMIAeTCsl B CTOPOHY WX Ipe-
obmaganus. Ysenndenue sHadenuss pH 10 8 u Bbllle HECOBMECTUMO
C JKM3HBIO.

A1 - AMU

Annocrepuyeckue hepMeHThI — (PEPMEHTBI, Y KOTOPBIX KaTAJIUTHU-
YecKas aKTUBHOCTh M3MEHAETCs 3a CYeT TMPUCOeTNHEHNS K UX aJlio-
CTEPUIECKOMY IIEHTPY HHIMOMTOPOB MJIN aKTUBATOPOB (CM. Aocme-
PpUMecKull uenmp gpepmenma).
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Asocrepuyeckuil eHTp pepMeHTa — Y4acTOK MOJIEKYJbl ep-
MeHTa BHe aKTHBHOTO IIEHTPA, K KOTOPOMY MOTYT MPUCOEIUHATHCS
UHTUOUTOPBI U akTUBaTOPbL. [IpucoennHenne WHrHOUTOPA K ajljio-
CTEPUYECKOMY IEHTPY TPUBOIUT K M3MEHEHWIO TTPOCTPAHCTBEHHOMN
dbopmbl (hepmeHTHOTO GEjiKa, COMPOBOKIAIONIEECST CHUKEHMEM Ka-
TamuTYeckoil aktuBHOCTU. [Ipy B3amMomeicTBUM aKTUBATOPa C aj-
JIOCTEPUYECKNM TIEHTPOM KaTaJnuTH4decKas aKTUBHOCTH (epMeHTa
BO3paCTaer.

AbOYMHHBI — HU3KOMOJIEKYJISIPHBIE GEJTKU ¢ MOJIEKYISIPHOT Mac-
coit okoso 70 Teic. [la, MUPOKO pacmpocTpaHeHHbIe B TKAHIX U OP-
raHax SKMBOTHOTO OpraHuama. BbICOKoe coiep:kaHue ajibOyMUHOB
HaOJTI0IaeTCsT B TIa3Me KPOBH.

AnBpI03BI — MOHOCAXapUIBl, COAEpPKAIINAE ANTBAETHAHYIO TPYIILY.
CamMoli pactipocTpaHEeHHOM alb0301 SBJISETCS TJII0KO3a.

Anpnonasa — GepMeHT, yIaCTBYIOIMWI B paciajie TII0KO3BI.

AJBIOCTEPOH — TOPMOH KOPbI HA/IIIOUEYHUKOB CTEPOUIHOTO CTPO-
enust. B mporecce 06pa3oBaHust MOYU CIIOCOOCTBYeT JIydlieil peab-
copOIMY MOHOB HATPHSI U €T0 3ajep:kKe B opranuame. OJHOBPEMEHHO
aJTbJIOCTEPOH 3aMeIIsieT peabcopOIIMo HOHOB KaJIHs, YTO CIIOCOOCTBY -
€T yIaJICHUIO 3TUX NOHOB U3 OPraHu3Ma.

AMunassl — GepMeHTHI, pacIIerIgonIne Kpaxmala. BXoasar B co-
CTaB CJIOHBI U TIOJXKETYIOYHOTO COKA.

AMUIOEKCTPUHBI — TIPOMEKYTOYHBIE TPOIYKTHI PACIIETLIEHNS
Kpaxmasa.

AMHII03a — KOMIIOHEHT KpaxMaJsia, TIpeICTaBJISIIONTUI OO0 MTIH-
Hble HEPA3BETBJIEHHBIE TIETTH, COCTOSIIINE U3 OCTATKOB IJTIOKO3BI.

AMMIONIEKTHH — KOMIIOHEHT KpaxMaJa, IPeACTaBIsIonuil coboi
pa3BeTBJIEHHBIE TIETTN, COCTOSIIIE U3 OCTATKOB TJTIOKO3HI.

Amvunoamun-TPHK — tpancrnopraas PHK, cBga3annas c ompene-
JIEHHOI aMUHOKHUCJIOTOM.

Amunoanun-TPHK-cunTeTaza — depMmenT, KaTaansupyonimi
B TIpollecce cUHTe3a Oesika criernuueckoe B3auMO/IeCTBIE TPaHC-
noptaBIX PHK co cTporo onpeneneHHEBIMI aMITHOKUCIOTAMU.

AMU —-AMD

AMHHOKHCIOTBI — 00s3aTeNbHBIE COCTaBHBIE 4acTh Oenkos. I1o
CTPOEHNIO aMHWHOKHUCJIOTBI ABJIAIOTCA Kap6OHOBbIMI/I KHncjaoramMu, cOo-
A€PKAIlUMU B O-TIOJIOJKEHUU aMUHOTIPYIIITY. Bce 66JIKI/I, HEe3aBHUCH-
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MO OT IPOUCXOKIEHUS, CUHTE3UPYIOTCS u3 20 BUIOB aMUHOKUCJIOT,
CTpOEHME KOTOPBIX OTpaskaeT opMyia:

i
H-C-NH,

|

COOH

AMUHOKHCJIOTBI apOMaTHYeCcKre — aMUHOKHUCIIOTHI, CO/lepsKatiie
GeH30sbHOE KOJIBI0. K HUM OoTHOCSTCs TpunTodaH, (heHuTaIannH
1 oOKcu(eHnTaTanH (TUPO3UH ).

AMMHOKHCJIOTBI TJIIOKOTE€HHbIE — AMHWHOKHUCJIOTDBI, Yy4aCTBYIOIIIHUE
B CMHTE3€ I'JIIOKO3bI.

AMHHOKHUCJIOTbI 3aMeHHMbIE — AMUWHOKHNCJIOTDI, CIIOCOOHBIE CHH-
TE3NPOBATbCA B OpPraHu3MeE. K #uM oTHoOcaTCS aJlaHWH, acCllaparuvH,
aCllaparnHoBasl KMCJIOTa, TJIMIWH, TJIyTaMWH, IJIyTaMUHOBasd KUCJI0Ta,
IIPpOJINH, CEPUH, TUDO3UH, HUCTEUH.

AMUHOKHCIIOTBI KETOT€HHbI€ — aMUHOKHUCJIIOTBI, U3 KOTOPBIX MOTYT
CUHTE3UPOBAThCA KETOHOBBIE Tesa (cM. Kemonogvie mena).

AMHHOKHCJIOTBI MUHOPHBIE — HEKOIUPyEMble AMUHOKWUCJIOTHL.
O6pasyioTcst B Oesikax M3 MPOTENHOTEHHBIX aMHHOKHUCJIOT MOCJIe 3a-
BepIIEHIs] CUHTe3a OEJKOBON MOJIEKYJIBI (CM. Amunoxuciomot npo-
MeuHozenHbvLe).

AMHMHOKHCJIOTBI He3aMeHHMble (ICCEeHIUAbHbIE) — HE CHHTE3U-
PYIOTCsI B OpranuaMe, I0JKHBI TOCTynaTh ¢ nuiieil. K Hum otHocsiTCst
BaJIMH, U30JIEUIIUH, JICHIUH, TU3WH, METUOHUH, TPEOHUH, TPUIITO(DAH,
(pennamaHyH.

AMHHOKHUCJIOTBI MNOJTYHE€E3aME€HUMbIE€ — CHUHTE3UPYIOTCA B Opra-
HHU3ME€ B HEJOCTATOYHDBIX KOJIUIECTBAX U ITO3ITOMY NOJIKHBI HaCTUYIHO
IIOCTyIaTh C HI/I]_HGI'/JI. K num oTHOCSTCA APrUHUH U TUCTUAWH.

AMUHOKHCJIOTBI IPOTEMHOT€HHbIE — KOIMPYEMbIe aMUHOKUCIOTHI
20 BH/IOB, y4aCTBYIOIINE B CHHTE3€ OEJIKOB.

AMHHOKHCJIOTHI JICCE€HIIMAJbHBIE — CM. Hezamenumvie amunoxuc-
Jlonol.

AmuHoOcaxapa — yryeBO/ibl, cofiep:Kariie aMIHOTPYTIITY.
Amunotpancdepassl — cM. Thancamunuposanie amuHOKUCIOM.

Ammuak (NH;) — KOHEUHBII TIPOMYKT pacmajia a30TUCTBIX COEIH-
HeHnil. B ocHOBHOM 00Opasyercsi 3 aMMHOKUCJIOT ¥ B OYeHb He3Ha-
YUTEJbHBIX KOJIMYECTBAX M3 a30THCTBIX OCHOBAHUN HYKJIEMHOBBIX
KHCJIOT.

AM® - cMm. Adenosunmornogpocgham.
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AM® — AHT

AM® uukmmuecknii (1AM®D) — cocrout us azeHuHa, pubO3bI
1 071HOTO OcTaTKa (hochOPHOI KUCTIOThI, KOTOPBIN OZTHOBPEMEHHO CO€-
JMHSIETCS ¢ 3-M U 5-M yTJIepoAHbIMEI aToMaMu prbo3bl. O6pasyeTcst 13
AT® nox geiictBueM (pepMeHTa afeHUIATIUKIA3bl (cM. Adenuram-
UuKIa3Q).

AmdoTepHbIE COETMHEHUST — XUMUYECKUE COe/ITUHEHUS, TIPOSIBIIS-
IOIIKe KaK KUCJIOTHBIE, TAK U OCHOBHBIE (11[€JI0YHBIE) CBOCTBA.

AHa00M3M — COBOKYITHOCTh BCEX PeaKIMil CHHTEe3a, MPOTEeKalo-
IMUX B opraHusme. B mpoitecce anabo/m3Ma PacXoOiyercsi SHEPrHsi

ATO.

AHa0O0JMKH — XUMIYECKIE COEMHEHSI, YCKOPSIIOIINE B OPTaHK3-
Me CHHTETUYeCKMe IPOIECCHl M B MEPBYIO odepelb CUHTE3 GEJIKOB
U HyKJIEMHOBBIX KUCJIOT.

AHa0oMYeCcKHe CTEPOUIbI — HMCKYCCTBEHHO CHHTE3MPOBaHHbBIE
coeiuHeHus, GJU3KKE 110 CTPOEHUIO K MYKCKUM TOJIOBBIM TOPMOHAM.
It BelecTBa 00JIafal0T BBIPAKEHHBIM aHAOOJMYECKUM JICHCTBU-
€M, TIPOSIBJISIFONIIMMCST B YCKOPEHUN CUHTE3a MBIIIEYHBIX OGETKOB, YTO
[I03BOJISIET CHIOPTCMEHY OBICTPO HAPACTUTH MbllieuHyo maccy. Oj-
HaKO MPUMEHEHNe TaKUX MpenapaToB KpaliHe OMACHO 7S 3[I0POBBS.
JlnuTesIbHBIN TpUeM aHaOOJIMIEeCKUX CTEPOUIOB MOKET BbI3BaTh Ha-
pyIlieHre TTOOBbIX (DYHKIIMIA, BOSHUKHOBEHME 3a00/I€BAaHUN TIedeHn
U TIOY€eK, B TOM YHCJIE 3JI0KAYECTBEHHBIX OITyXOJIel 9TUX OPTaHOB, U3-
MeHeHre NCUXUKH ¥ 1p. OCOOEHHO OTTaCHO MCIOJIb30BAHUE CTEPOUIOB
NETbMM, TIOZIPOCTKAMU U JKEHIITUHAMU.

AHZIpOTeHBI — MYKCKHUE TI0JIOBble TOPMOHBL. VIMEIOT cTepouiHoe
cTpoenwue. [ JIaBHBIM aHIPOT€HOM SBJISIETCS TECTOCTEPOH.

AneMust (MaJOKpoOBHME) — TIOHMKEHHOE COJIepKaHue B KPOBHU
SPUTPOIUTOB (KPACHBIX KPOBSIHBIX KJIETOK ) U TeMOTJIOOMHA; COTTPOBO-
JKAaeTcs yXyIeHrneM KHCJIOPOATPAHCIIOPTHON (hYHKITNHT KPOBU.

AHTHOHOTHKH — HU3KOMOJIEKYJISIPHBIE OpPraHMYECKHUe COeIMHe-
HUSI, CHHTE3UPyeMble HEKOTOPBIMU MUKpoopraruaMamu. O6agaor
3HAYUTETbHBIM aHTUMUKPOOHBIM J€HCTBHEM U IIMPOKO UCIIOJIb3YIOT-
cs1 B MeAMIUHE J1JIs JiedeHUs] MHPEKIUOHHBIX 3200/ 1eBaHMIA.

AHTHUBUTAMHUHBI — BE€IIECTBA, 3aTpyAHAIONINE IIeﬁCTBHe BUTaMU-
HOB B OpraHusMme. AHTUBUTAMUHBI MOTYT HapyliaTb BCaCbIBaHWE BU-
TaMHWHOB, CBA3bIBATbCA C BUTaMHNHaMU 1 6J'IOKI/IpOBaTI) nx (byHKHI/IIO.
AHTI/IBI/IT.’:IMI/IHBIy 6]II/ISKI/Ie 110 CTPOEHHIO K BUTaMWHaM, CHOCO6HI)I BME-
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CTO HUX BRJIIOYATbCSA B COCTaB COOTBETCTBYIONIUX KO(I)epMeHTOB, 4qTo
AeJa€T HEBOSMOKHBIM Yy4aCTHE TaKUX KO(bepMGHTOB B (bepMeHTaTI/IB-
HOM KaTaJInu3e.

AHTHTeHbI — 4YY)KE€POJHbIE BEIIeCTBA M YYKEPOJIHBbIE KJIETKH
(MUKPOOPTaHU3MbI), CITOCOOHBIE BBI3BIBATH CUHTE3 CIENN(bUIECKIX
aHTuTeN (CM. Anmumena).

AHTHIMYpETHYECKHii TOPMOH — CM. Basonpeccumn.

AHT - AT®

AHTHKOAryJsitHTbl — XMMHWUYECKHE BENIeCTBa, 3aMeJJIsTIoNue CBep-
ThIBaHME KPOBU. BOJIbINAS UX YaCTh SBJSIOTCS WHIHOUTOpamMu (ep-
MeHTa TPOMOWHA, YYaCTBYIOIIEr0 B CBEPThIBAHUN KPOBH. OCHOBHBIM
€CTECTBEHHBIM AHTUKOATYJISTHTOM OpPraHWU3Ma SIBJISIETCSI TENapuH —
HOJTMCAXAPUJL CJIOKHOTO CTPOEHUsT, 00Pa3yOIUICs B IeYeH .

AHTHKOAOH — yuyacToK MoJiekyspl TpaHcopTHoii PHK (TPHK),
COCTOSINIMIT W3 TPEX HYKJIEOTUIOB, TIO3BOJSIONIUI KOMILJIEKCY
amuaoanua-TPHK crmenmdudeckn nprucoeAmMHUTBCS K CTPOTO OTIpe-
neneaHomy Komony uHopmarmonroit PHK (mPHK) B mporecce
6enkoBoro cuntesa (eM. Amunoauun-mPHK).

AHTHOKCHIIAHTBI — XUMHWYECKHEe BeIeCTBA, HEUTPaATIM3YIONie
aKTUBHBIE (POPMBI Kucaopoga (CBOOOAHbBIE PagUKaIbl KHCIOPOIA)
U OTpaHUYHUBAIOINIME B OpPraHU3Me CKOPOCTb PEeaKIHii CBOOOIHO-
pasukagbHOTO OKMCcacHUA. OCHOBHBIM aHTHOKCHIAHTOM B OPTaHM3-
Me siBiisiercst BuTamMud E (tokodepor) (em. Ceobodnopadukanvioe
OKUCAEHUE).

Anrurena (MMMYHOTJTIOOYJIMHBI, y-TI00YJIUHBI) — CIelU(pUIecKue
GesIKM, CUHTe3upyeMble B JMM(DOY3Jax, ceJe3eHKe U KOCTHOM MO3Te
B OTBET Ha TOCTYIJIEHUE B OPraHM3M Kakoro-aubo anrurena. /lanee
aHTHTEJIA TIOCTYMAIOT B IJIa3My KPOBU U 00Pa3yoT ¢ aHTUTEHAMU KOM-
IJIEKChI, KOTOPbIE MOBEPraloTcs (ParonuTosy.

AnodepmeHT — OeskoBasi 4acTh (hepMEHTa, SIBJSIONIETOCS MO
CTPOEHUIO CIIOKHBIM OEJIKOM.

Apaxu0HOBasi KHCJIOTa — HelpeesibHast JKUPHAst KUCJIOTa, CO-
JiepsKalasi d4eThbipe ABOWHBIE CBSI3U. SIBJISIETCS MPEAIIECTBEHHIUKOM
rOPMOHONOAOOHBIX BEIECTB — IIPOCTArJIAHANHOB, PErYJIUPYIONIX TO-
HYC TJIaIKOI MYCKYJIATyPBI.

AprunuH — nosiy3aMeHUMasi aMUHOKHUCJIOTA. YYacTBYeT B CUHTE3e
MOYEBHHBI.
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AckopoOuHoBasi kuciaora (Butamun C) — y4acTByeT B CHHTE3€ KOJI-
narena. [Ipu gedunmre B opraHuame aCKOPOMHOBOI KMCIOThI BO3HU-
kaet nuHra. Cyrounas norpebHoctb — 50—100 mr (em. Koanazern).

Acnaparm{ — 3aM€HHMMaA aMHUHOKUCJIOTa, 110 CTPOEHHIO ABJIAECTCA
aMN/I0M aCHapaI‘I/IHOBOIL/,I KHCJIOTBI.

Acnapamﬂonaﬁ KHCJO0TA — 3aMEHHUMasd aMHHOKHUCJIOTA. y‘{aCTBy-
€T B CMHTE3€ IMNPUMU/INHOBBIX OCHOBaHUI HYKJIEMHOBBIX KHUCJIOT U B
CHMHTE3€ MOYEBUHDI.

AcmapkaM — cMech KaJIeBOi 1 MarHueBOIi COJIel acraparuHoOBO
KUCJOTHI. Vcrosb3yercst B CIOPTUBHON MpaKTHKe Kak aHabosnye-
CKOE CPe/ICTBO, YCKOopsIolee CHHTE3 HyKJIENHOBBIX KHCJIOT U OTTocpe-
JIOBAaHO — OEJTKOB.

Acnaprar — cM. Acnapazunosas Kucioma.
AT® — cm. Adenosunmpughocgpam.

ATD — BEN

AT®a3zsa — pepmenT, pacineristionuit myrem rugposnsza ATO Ha
AJID u pocdar c Boineneruem sneprun. Luapoans ATD o6brano co-
IPSKEH ¢ XUMUYECKUMU MTPOIIeCCaMu, TPEOYIONIMMHU 3aTpaT SHEPTUH.

Auerninkodepment A (artetus-KoA) — TaBHBIN TPOMEKY TOUHBIN
npoAyKT Katabosuama. OOpasyeTcst TIpU paciiajie OCHOBHBIX KJIaCCOB
OpPTraHUYeCKUX BEIeCTB — OEJIKOB, JKUPOB U yTIeBo0B. 1o cTpoeHnio
SIBJIAETCA OCTAaTKOM YKCYCHOM KWCJIOTBI, CBA3aHHBIM C KO(epMeH-
toM A. Bésbinas yacth anerniakodepMenTa A OKHUCISIETCS 10 BOJBI
U YIJIeKHCsIoro ra3a B 1ukie Kpebca (1ukie TpukapOOHOBBIX KHC-
not — I[TK) (em. IHuxn Kpeoca).

AneTmiKo3H3uM A — cM. Auemunxogepmenm A.

AUeTHIXOJMH — CJOKHBIM 9(UP YKCYCHOW KUCJIOTBI W XOJIHU-
Ha. SBiaserca memuatopoM (TepefaTYNKOM) HEPBHBIX WMITYJIbCOB.
B wactHOCTH, ObecriednBaer Tiepefady HEPBHBIX HMITYJIbCOB OT
JIBUTATETbHBIX HEHPOHOB (MOTOHEPOHOB) Ha CKEJIETHBIE MBITIIITHL.

AneTunxoauHacrepasa — (PepMEHT, KaTaJTU3UPYIOIIUiA Paciierie-
HUE aleTUIXO0IMHA HA YKCYCHYIO KUCJIOTY W XOJTHH.

AIIETOH — TIPOIYKT JeKapOOKCUIMPOBAHUST alleTOYKCYCHON Kuc-
joTbl. HakamuBaercss B KPOBM IIPU M30BITOYHOM 0Opa3oBaHUU
KETOHOBBIX TeJ, a TaKKe MPU CcaxXxapHoOM auabere W TOJOAAHWN
(cM. Kemomnogole mena).
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AneTroykcycHasi KHCIOTa — OTHOCHUTCSI K KETOHOBBIM TeJaM
(cMm. Kemomnosvie meaa).

A1uno3 — moBBINIIEHNE KICJOTHOCTH KPOBHU, COTTPOBOKAATONIEECS
cHIKeHneM 3HadeHust pH, oOycJoB/IeHHOE HAKOIJIEHWEM OpraHu-
YeCKUX KHMCJOT. Y CIIOPTCMEHOB aIlMI03 BBI3BIBAETCS HAKOTIEHWEM
B KPOBSTHOM pYyCJie MOJIOYHOHN KHUCJOTBHI (JIAKTAaT) W KETOHOBBIX TEJ
(atleroykcycHad U f-OKCUMACISTHAS KUCTIOTHI). Y MEHbIIIEHUE BeJIUYHU-
uel pH 710 6,8 1 HIKe HECOBMECTHUMO C JKU3HBIO.

Aspo6ubiii pecunred ATD — cm. Tkanesoe dvixanue.

Benku (mpoTemHbl) — BBICOKOMOJEKYJSPHBIE A30TCOMEPIKAITIE
COEIMHEHUST, COCTOSIINE U3 aMUHOKKCIIOT. B cocTaB GeJIKOBBIX MOJIE-
KyJl 0OBIYHO BXOJAAT COTHU M THICSYM aMUHOKKUCI0T. OHAKO Bee Oelt-
KU, HE3aBUCUMO OT MPOUMCXOKAEHUS, CUHTE3UPYIOTCSI TOJIbKO u3 20
Pa3HOBUIHOCTEH aMUHOKHUCIIOT.

Benku rao0yaspHbie — OeIKy, UMelolIre IapoodbpasHyio hopmy
Mosiekysr. K HUM OTHOCSTCS anbOyMUHBI, TJIOOYJINHBI, TEMOTJIOONH,
TUCTOHBI U JIP.

beakn npocCThi€ — 66JIKI/I, B COCTaB KOTOPbLIX BXOAAT TOJIbKO aMM-
HOKHUCJIOTHI.

Besku cnoskubie — OEIKH, B COCTaB KOTOPBIX KPOME aMUHOKUCJIOT
ellle BXOJAT OPTaHUYECKHEe COEANHEHNS, He ABISIONMecs aMUHOKUC-
JoTamu. Takas HeaMIHOKUCJIOTHAS 4acTh Oesika uMeeT obliee Ha3Ba-
HHE <ITPOCTETUYECKAS FPYIIIIA».

BEJ1 - BUT

Beaku puOpusLIsipabie — OEJIKK, UMEIOIINE BHITSIHYTYIO HUTEBU/I-
HyI0 hopmy MosiekyJ1. OOBIYHO COLEPKAT HECKOIBKO HOJTUIEINTHIHBIX
nereii. K HuM oTHOCSATCS KOJIJIareH, KepaTuH, 2JIaCTHH.

Bera-okucnenne (p-oxkucieHue) — OKUCJIEHWE B MUXOHAPUIX
JKUPHBIX KUCJIOT, B MPOIECCE KOTOPOTO OT JKUPHOU KUCJIOTHI MTOOYe-
PEHO OTHIEIISIOTCS JABYYTJIEPOIHbIE (DPArMeHThI B (pOpMe alleTUIIKO-
depmenra A. [lasee anernikodepment A okucisiercs: B nukie Kpe6-
ca WJIN UCIOJIb3YeTCsT [IJIsi 00pa3oBaHUsl KETOHOBBIX Tesl (eM. [[uki
Kpebca w Kemosuvie mena).

Bumpy6un — mpoaykT pacnana remoriaobnna. Obpasyercs B me-
YeHU U CeJIe3eHKe.

Buorennsie aMuHbI — OUOJIOTHYECKH AKTHBHBIE BEIECTBa, 00-
pasyroruecst Ipu JIeKapOOKCHINPOBAHUN aMUHOKUCAOT (cM. [uc-
Mamun).
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Buosornueckoe OKHCIEHHE — DEaKIMU OKUCJIEHUS, TTPOTEKaIo-
mue B opranu3dMe. OCHOBHBIM THUIIOM OKUCJIEHUS] B OPTaHU3ME SIBJIS-
eTcsl TKAaHEeBOW IIXaHue, TPOTEKaloliee B KJIETOYHBIX MUTOXOH/IPUSIX
(em. Tkanesoe dvixanue).

Buonornueckue memOpanbl (GuoMeMOpaHbl) — CTPYKTYPHBIE
oOpasoBaHusi 13 OEJIKOB M JIUMOUAOB, 0Opasyolime 000J0UKH KJe-
TOK W BHYTPUKJETOUYHBIX CTPYKTYP (SIIp, MUTOXOIPHI, JIM30COM,
IUTOTLIIA3MATHYECKON CETH).

Buotun (Butamutn By, Butamun H) — BXoauT B coctaB KohepMeH-
Ta, ydacTBymouiero B TpaHcriopre CO, ¢ IOCIeAYIONM €ro BKJI0Ye-
HUEM B COCTAaB CUHTE3UPYEMBIX BEIIECTB.

Bposkenne — aHaspoOHBIN pacIiajl TIIOKO3bI 10 MOJIOYHOMN KHCJI0-
THI JIH 9TUJIOBOTO CITUPTA. BBIIEISAIOT 1Ba OCHOBHBIX BUIa GPOKEHUSI:
MOJIOYHOKHUCJIOE (TJIIUKOIN3) U CIITPTOBOE.

Bazonpeccun — cuHTe3UpyeTCs B TUIIOTaIaMyce, 3aTeM TPaHCTIOP-
THpYeTCS B 33/IHION0 JI0JTI0 TUTIO(h U3, OTKY 1A BBIIegeTCs B KpoBb. 1o
CTPOEHUIO SIBJSIETCS HU3KOMOJIEKYJISIPHBIM TOJIUIMENTUIOM. BbI3bI-
BaeT Cy’KeHHe KPOBEHOCHBIX COCY/IOB M MOBBINIEHNE KPOBSHOTO JIaB-
senusi. B moukax B mpoitecce 00pa3oBaHusi MOYM YCKOPSIET 0OpaTHOE
BCACBIBAHUE BOJIbI, B CBSI3U C YEM UMEET ellle Ha3BaHUe «aHTUINyPeTH-
YeCKU1 TOPMOH>.

Banun — HesamMeHnMasg aMIHOKHCJIOTA.

ButamMuHbl — HU3KOMOJIEKYJISIPHBIE COEMHEHMS PasHOOOPA3HOTO
CTPOEHWSI, yUaCTBYIOIIIE B 0OMeHe BenecTB. BuraMuHbl B opranusme
HE CUHTE3UPYIOTCS U IM03TOMY JIOJIKHBI PETYJISIPHO MOCTYIATh C -
mieit. BOsbias 4yacTh BUTAMUHOB UCIIOJIB3YETCST JIJIs CUHTe3a Kodep-
MeHTOB (cM. Kogpepmenmot).

Buramuu A — cMm. Pemumnoa.

BUT -TEM

Buramun B, — cm. Tiamun.

Buramun B, — cm. Pubograsun.

Buramun B3 — cm. [lanmomenosast kucaoma.
Buramun Bg — oM. [Tupudokcun.

Buramun By — cMm. buomun.

Buramunu By, — cm. [uankobaramum.
Buramun B, — cm. Qoauesas xucroma.
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Burtamun C — cMm. Ackopbunosas kucioma.
Buramun D — cm. Kanvyughepon.
Butamun E — cMm. Toxogepon.

Buramun PP — cm. Huxomunamuo.

ButamMuHONO00HbIE BENIECTBA — IUIIEBbIE BEIIECTBA, YYACTBY-
[ole MoA00HO BUTaAMUHAM B OMOXUMHYECKUX U (DU3HOTIOTHYECKIX
npoleccax; B OTJINYNAE OT BUTAMUHOB JIJISI OPraHU3Ma He SIBJISIIOTCS
003aTeIbHBIMU.

Bonopoansrii mokaszarens (pH) — oTHocuTebHBIN TTOKA3aTENb
KucaoTHOCTH; pH paBeH oTpuiatesrpbHOMY AeCATUYHOMY Jorapud-
My KOHIIEHTPAIlMU KOHOB Bogopoaa: pH = — Ig [H+]. B netitpanbhoit
cpene pH paBen 7, B xucsoil cpene pH uMeer 3HaueHud MeHblile 7,
a B meno4yHoil — Beimie 7. Ciemxyer y4ectsb, uto caBur pH na oxny
€/IMHUITY COOTBETCTBYET U3MEHEHUIO KOHIIEHTPAIIUU MOHOB BOIOPO/IA,
T.e. KucaotHocTH, B 10 pas.

BcacpiBanmne — ctanus nuieBapeHusi, B mpoiiecce KOTOPOU TIPo-
JYKTBI IlepeBapUBaHUsl U3 I10JIOCTU TOHKOU KUIIKU IIOCTYTAIOT B KPO-
BEHOCHOE pycJio. BeackiBatue mpoiiece ak TUBHBII, TPeOYIOLIHii 9Hep-
ru ATO.

lamakTo3a — MomHocaxapul, SBJASIONIANCS M30MEPOM TJTIOKO3BI.
Bxoanut B cocTaB 1aKTO3BL.

Tamma-rao0yaunsl (y-ra100yauHbL) — cM. Anmumena.

I'excoabr — MOHOCaxapu/ibl, COAEPRalINE MIECTb aTOMOB yTJIEPO/ia.
K HuM oTHOCSITCST TJIIOKO3a, rajlakTo3a, (bpyKTosa, MaHHO3a.

Tekcoknnaza — hepMeHT, KATATU3UPYIONTUN PEAKITUIO, C KOTOPOH
HauMHAIOTCS BCe MpeBpalleHus TJ0Ko3bl B opranusme. [loj neiicTBu-
€M TeKCOKMHA3bI TJTI0K03a ITEPEXOAUT B AaKTUBHYIO (POPMY — TJTIOKO30-
6-dbocdar:

Mioko3a + AT® ——> [Moko30-6-dpocdaTt

—A,D,CD

Tem — mpocreTndeckas rpymmna OeJKOB KJacca TeMOTPOTENIOB.
IIo cTpoenuio reM sBJSETCS CIO0KHONW HUKJINYECKON CTPYKTYPON U3
YeThIpeX MUPPOJIBHBIX KOJIEIl, co/iepsKalllell B IleHTPpe IBYXBaJEeHTHOE
keste30. OCHOBHBIMU GeJIKaMU, CO/IEPIKAIUMU TeM, SIBJISIOTCS] TeMO-
rJI0OMH KPOBH ¥ MUOTJIOOMH MBIIIIIL.

260



Cnosapv mepmunos

reEm-run

Iematypus — 1mosiBjieHre B MOY€ 3PUTPOIUTOB. Y CIIOPTCMEHOB
reMaTypusi, Kak MPaBuUJio, TPABMAaTUYECKOTO XapaKTepa.

TemormoGun — 6eJIOK KPOBH, yYACTBYIONIUN B TIEPEHOCE KHCIOPO-
Jla ¥ yrJIeKuceIoro raza. MoJsiekyJia reMorio0uHa COCTOUT U3 YeThIPeX
cyobennunil. Kaxknas cyObeuHUIA COAEPKUT TIONUTEHTUL U TeM
(cm. Iem).

I'emonm3 — paspyiieHure KpacHBIX KJIETOK KPOBU (3PUTPOIUTOB),
HPUBO/ISAIIIEE K BBIXO/Y M3 HUX FeMOIJIOOMHA B TJIa3My KPOBH.

Temonporenapl — cyoKHBIE O€JKM, COAEpKAIINE B KadecTBe
MPOCTETHYECKOH TPynmel TeM (cM. [em).

Ten — yuacrok mosekyabl JJHK, comepxamuii uxdopmaimio o6
OTHOM OeJiKe.

TeneTnyeckwmii Kox — crocob KOAMPOBAHMS aMUHOKUCIIOT B MOJIE-
kysaax [JHK. Kaxkpasg amuHOKHCIOTA KOIUPYETCsT coueTaHneM (KOM-
OuHaIMeil) Tpex a3oTUCTHIX OCHOBaHWiA, BXoasammx B coctas JTHK
1 Ha3BIBAEMBIX TPUTLIETAMMU, WU KOAOHAMI.

I'enom — COBOKYITHOCTb BCEX T'€HOB MOJIEKYJI [[HK, COZIEPIKAITUXCA
B COCTaBE€ A/Apa KJIETKU.

Tenapun — cM. Aumuxoazynsanmot.

TenaronpoTeKTOPbI — pas/IMyHble IEKapCTBEHHbBIE CPEICTBA, YIyd-
IIAoIIKe B TIe4eHN 0OMEHHbIE TTPOIECCHI, CIOCOOCTBYIONIE OBICTPO-
MY BOCCTaHOBJIEHUIO €€ MTOCJI€ MBIIIEYHBIX HATPY30K.

Tunposnassl — (epMeHTH, YCKOPSIONINE PeakIun THUIPOTN3A.
T'vaponasamMu SBIAIOTCS MHIIEBapUTEabHBIE DepMeHTh (cM. [idpo-
aU3).

Tuapoaus — paciierieHre CJI0XKHBIX BELIECTB Ha 6oJiee MPOCThbie
IO/, JeUCTBUEM BO/IDI.

TunepBUTaMUHO3bI — MATOJIOTHYECKIE COCTOSIHUSI, 00YCJIOBJIEH-
HbIE [TOCTYIIEHEM B OPraHU3M YPE3MEPHO OOJIBIITNX KOJUYECTB JKHU-
POPaCcTBOPUMBIX BUTAMUHOB. BeTpeuaiores peako. OmucaHbl ciydan
runepBuTaMrHoO30B A, D, K.

TunepriMkeMusi — NMOBbIIIEHWE KOHIIEHTPAIIUY TJIIOKO3bI B KPOBU
(Boime 6,1 mmoun/m win 110 Mr%). Tunepraukemust Habsonaercst
nocJie TipreMa iy (MUIEeBast WK aJTuMeHTapHas), IPU CTpecce
1 OMOIIMSIX 32 CYET BBIIEICHUST a/[peHaTHA (SMOIMOHAIbHAS ) U TPU
caxapHoM jauabere BCJEACTBHE YMEHbINEHUs BHIPAOOTKU MHCYJIMHA
(nuabernyeckas).
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TunepkeToHeMHus1 — MOBBIIEHHOE COZIEP;KaHNE B KPOBU KETOHO-
BBIX TeJ1 (cM. Kemonosbie mena).

TunepnporenHeMust — TOBBINIIEHHOE CO/IEP/KaHIE GETKOB B TIJIa3Me
KpoBu. OOGBIYHO BCTPEYAETCS TPY 3HAYNTETBHBIX TOTEPSIX BOJIbI.

rmn-rnum

Tuneprupeos (6asenosa 6ose3Hb) — 3ab60JeBaHNe, BRI3BAHHOE II0-
HUKECHHDbBIM O6pa30BaHI/IeM TOpMOHa H_II/ITOBI/IZIHOﬁ JKeJjie3bl TUPOKCHUHA
(cMm. Tupoxcurn).

TunmoBuTaMUHO3bI — 3a00JI€BaHIsI, BbI3BAHHBIE TIOHUKEHHBIM CO-
JlepKaHreM B OpraHu3Me BUTAMUHOB.

TunormkeMust — CHUJKEHUE KOHIIEHTPAIMU TJIIOKO3bl B KPOBU
(amxe 3,9 mmoab/n wn 70 Mr%); BOBHUKAET MIPY TOJOJAHWH U [IPH
IPOAOJLKUTENbHON (hU3UIECKOil paboTe.

TunonporenHeMust — IIOHMKEHHOE co/lepsKaHie GEJKOB B IIazMe
kposu. Habmomaercst mpu 04eHb IPOAOJLKUTENBHOI paboTe, pu 60-
JIE3HAX ITOYEK.

Tunorupeos (Mukcenema) — 3aboJieBaHue, BHI3BAHHOE MOHVIKEH-
HBIM 00pa3OBaHWEM TOPMOHA MIMTOBM/HOM JKeJe3bl — THPOKCHHA
(cem. Tuporcun).

Tucramun — GUOTreHHBIH aMUH, 00Pa3yOIIUNACSA U3 aMUHOKHCIO-
TBI TUCTH/IMHA. Briosornyeckass ak TMBHOCTh TUCTAMUHA TIPOSIBJISIETCS
B TOM, 4TO MO/ €r0 BO3/EHCTBIEM PACIIUPSIOTCS KPOBEHOCHBIE COCY-
Jibl, B TIEPBYIO OY€PEb MEJKUE, YTO MPUBOAUT K CHIIKEHUIO KPOBSI-
HOTO JIaBJICHNUST; YBEJTMYMBAETCSA CEKPEIMsl KeJyA04HOro coka. Kpo-
M€ TOTO, THCTaMUH Y4acTBYeT B (hOPMUPOBAHMK GOJIEBBIX OILY IEHIIA
1 B Pa3BUTUU aJlJIEPTUYECKUX PEAKIUIA.

TvcTuauu — noJy3aMeHnMast aMMHOKHKCJIOTa, U3 KOTOPOiil 0Opasy-
eTcst OMOreHHbI aMUH ructaMut (eM. Tiucmamun).

Tucronsr — IIPOCTbIE 66.HKI/I, 06p33y101u1/1e B AApaX KJETOK KOM-
IIJIEKCBI C MOJIEKYJIaMU ZIHK, BXO/AIHE B COCTaB XPOMOCOM.

IiMkoren — noJmcaxapuji, COCTOSNIMIA U3 OOJIBIIOTO KOJIMYECTBA
OCTaTKOB TJIOKO3bl. OCHOBHBIE 3aIlachl ITMKOTE€HA HAXOMAATCS B IIe-
YeHW W B MBIMIAX. buosormdeckas pojib TIUKOTEHA 3aKJII0YAETCS
B TOM, YTO OH SIBJISIETCS 3aIIaCHOM, pe3epBHOI (hOPMOIi TJIIOKO3BI B OP-
raHu3Me.

I'ukoreHes — cuHTE3 IJIMKOreHa B IIEYEHU U B MbIIIITaXx.
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Iukorenoss! — 3a00J1€BaHisl, BHI3BAHHbBIE TIOHKEHHOI BBIPAOOT-
KOi1 (hepMeHTOB 0OMeHa TJIMKOreHa. XapaKTepU3yIoTCsl HaKOTLIEHIEM
TJIMKOTEeHA B Pa3JIMYHBIX OpraHax.

ImukoreHonmma (rmkou3) — cM. [aukoaumuueckuil pecurmes
ATO.

I'mukoreHcunTeraza — GepMeHT, KaTATU3UPYIONIUN CUHTE3 TJINKO-
TeHa 13 TII0KO3bI.

Imukorendochopunaza — depMeHT, KaTaIM3UPYIONUN Paciiajl
[JIMKOTEHA B II€YE€HN M MBIIIIAX 0/ AeiicTBreM (ochOPHOI KUCTIOTBL

Imukomus — cm. Diuxorumuyeckuil pecunmes ATD.

Imukomumuabl — JTUTIOUIBI, COEePIKAIIe B CBOEM COCTaBe OCTAaTOK
yTJIEBOIA.

mvu-rny

Imaxonurnyeckuii pecunte3 AT® (rivkoaus, TaKTATHBIN PECUH-
te3 ATD) — anaspoOHBIi pactiaji MBIIIIEYHOTO TIUKOTEHA 10 MOJIOYHOM
KHCJIOTHI (JIaKTaTa). 3a cueT BhIeJISTIONIeiicss SHEPTUU CUHTE3UPYeTCs
AT®. MakcumasibHast CKOPOCTb TVIMKOJIUTHYECKOTO PECHHTe3a MpH-
MEpPHO B [[Ba pasa BBIIIE, 4eM y a9pOOHOTO; BPEMsT Pa3BEPTHIBAHUS —
20-30 c; BpemMsI coxpaHEeHUs] MAKCHUMAaJIbHOW CKOPOCTH — 2—3 MHH.
FmukosnnTiaecknii pecuntes AT@ sBiseTCSI OCHOBHBIM HCTOYHUKOM
HHEPTUU MPU BBIOJTHEHUN (DU3MIECKUX HATPY30K B 30HE CYyOMaKCH-
MaJIbHOU MOIIIHOCTH.

Inukonporen/Ipr — CI0KHDBIE OEJIKH, COIEPIKAIIIE B CBOEM COCTaBe
YTJIEBO/THBIM KOMITOHEHT.

I'munepun (TU11E€pOT) — TPEXaTOMHBIHN CITUPT, BXOASIINNA B COCTAB
SKUPOB U HEKOTOPBIX JIUITOUIOB.

Imanepoa — cm. Diuyepun.

Cauiun — 3aMeHnMas aMUHOKKCI0Ta. VIcmoib3yercest st cuHTe3a
HeOEIKOBBIX BEIIECTB — KPeaThHa, reMa, a30THCThIX OCHOBaHUN HYy-
KJIEMHOBBIX KUCJIOT.

[106yIMHbI — BBICOKOMOJIEKYJISIPHbBIE OEJIKK ¢ MOJIEKYJISIPHOI Mac-
coii 10 300 Thic. [la, IUPOKO pacipocTpaHeHHbIE B TKAHAX U OpraHax
JKMBOTHOTO OpraHuaMa. B Iuasme KpoBH copepsKaHue TI00YJIMHOB
cocTasJsier 3—4%.

Cnyramataernaporenasa — (GepMeHT, KaTaJIu3upyIOUuii B IPO-
1iecce KOCBEHHOTO /Ie3aMUHUPOBAHUSI aMUHOKCJIOT TIPEBpallleHre Ty -
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TaMHUHOBOM KHUCJIOTHI B 0-KETOTJIYTaPOBYIO KUCJIOTY (CM. Jlesamunupo-
8aHUE AMUHOKUCIONT).

InyramataexkapOokcunaza —  (epMeHT,  KaTaJIu3upyIONnUil
NeKapOOKCUIMPOBAaHUE TJIyTAMUHON KHUCJIOTHI, B pe3yJibTaTe Yero
o6pasyercst GUOTEHHDIN aMUH — TuctaMut (cM. [ucmamun).

Tnyramun — 3ameHnMas amuHOKKcT0Ta. OOpasyercst mpu B3arMo-
NEeACTBUU TJIIyTAaMUHOBOW KHCJOTHI C aMMHaKoM. SIBjisgercss TpaHc-
mopTHOU ¢dopmoil ammuaka. B cocrtaBe riiyTaMuHA aMMUaK TEPEHO-
CHUTCSI U3 BCEX TKaHEH, r/ie OH 00pasyeTcst, B IIeYeHb, T/IE MTOBEPraeTCst
00€3BPEKUBAHIIO ¥ TIPEBPAIIAETCS B MOYEBUHY.

I'myramMuHOBasi KUCIOTa — 3aMeHUMasi AaMUHOKUCJIOTA. YYacTBY-
eT BO BpeMEHHOM 06Ge3BpekuBaHun ammuaka. [Ipu BanmopeiictBum
C aMMUAKOM TIpeBpaniaercs B riyraMu (cM. [nymamun).

rJIYTaMHHCHHTeTaSH - (bepMeHT, KaTaJII/ISI/IPYIOHII/Iﬁ CUHTE3 IJ1yTa-
MWHa N3 FﬂyTaMHHOﬁ KHCJIOTBI 1 aMMHaKa.

I'mytatHon — TpUmenTHa, COCTOAIMWI U3 TPEX aMUHOKHUCIIOT: TJIy-
TaMUHOBOM KUCJIOTHI, ITUCTENHA U TJIUIMHA. BXOAWT B cocTaB aHTU-
OKCHIaHTHOI1 cHCcTeMbI OpranusMa (cM. Anmuoxcudanmot).

rno - gAn

ImoKaroH — ropMoH TIO/KETYIOYHON Kesie3bl OETKOBOTO CTPOe-
HUdA. YCKOpsdeT B II€4eHM PpacIIelyieHne TJIMKOTeHa /0 TJIIOKO3B,
BCJIE/ICTBYE YETO MTOBBITIAETCS KOHIIEHTPAIUS TJIIOKO3BI B KPOBH.

I'moko3a — moHocaxapuz, uMmetomuii dopmyny CqH,,Og. s xu-
BBIX OPTaHU3MOB TJTIOK03a SBJISETCS TJAABHBIM UCTOYHUKOM HEPTUM.
B npupose ona HaxoguTes B Bujie MoHOcaxapu/a (BUHOTPAIHBIH ca-
Xap), B COCTaBe AMCAXapuaoB (JaKTO3a, MAaJIbTO3a, caxapo3a) u B ¢hop-
Me TToJTIcaxapuoB (11e/JT10103a, KPaXMaJl, TIIUKOTEH).

Imoko30-6-pocdar — axrusHas (opma rmokossl. Obpasyercs
pu B3auMogeicTBuu roko3bl ¢ AT® (em. Iexcokunasa).

I'moko3o-6-docdaraza — depMeHT, KaTaJu3UPYIOMIUI pacajl
TTI0K030-6-ocdaTa Ha TIT0K03Y 1 POChHOPHYIO KUCTIOTY.

I'moko3ypusi — 1osiBjieHne B MOY€ TJIIOKO3bl. BbIensaioT rurep-
TJINKEMUYECKYIO TJIIOKO3YPHUIO, BBI3BAHHYIO BBICOKMM COJIEPIKAHUEM
TJTIOKO3BI B KPOBU, U TIOYEUHYIO TJIIOKO3YPHIO, HAOMIOIAEMYTO TIPH 3a-
60JIeBAHUSIX TTOYEK.

[II0KOKOPTUKOMIBI — TOPMOHBI KOPBI HaIMOYeTHUKOB. Hanbob-
el aKTUBHOCTBIO 00JIa/Ial0T KOPTU30JI, KOPTUKOCTEPOH. TOPMO3ST
MpeBpalieHue TIAI0KO3bI B TII0K030-6-hocdar u TeM caMbIM BbI3bIBa-
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IOT TIOBBIIIIEHHE KOHIIEHTPAIIUU TJIOKO3bl KPOBU. Y CKOPSIIOT TJIIOKO-
HeoreHe3 — CUHTE3 TJIOKO3bl M3 HeyTraeBofioB (cM. Ilexcokunasa,
Imoxoneozenes).

TmoKoHeoreHe3 — CUHTE3 TJIIOKO3bl M3 HeyrieBonoB. Yaine Bee-
ro TJIIOKO3a CHHTE3UPYETCs U3 aMUHOKHUCJIOT, JIaKTata W IJIMIepH-
Ha. [JIIOKOHEOreHe3 yCKOPSIeTCst TOPMOHAMU — KOPTUKOCTEPOUIAMH.
Habmonaercs IIIOKOHEOTeHe3 IPU  HEIOCTATOYHOM COZEP/KaHUK
B OpraHusMe TJIIOKO3bl (IPU TOJOAAHMU WU TPOAOJKUTETbHOI
(busmyeckoii pabore).

I'M®-nyTh pacnaja rioKo3bl — cM. [1enmosnuvlil uuxi.

Tomeocra3 — MOCTOSHCTBO XUMHYECKOTO COCTaBa M YCJIOBUI BHY-
TpeHHEN cpejibl OpraHu3Ma.

Topmon pocta — cMm. Comamomponun.
TopMoOHBI — OpraHWYecKHe COeIMHEHMs] PasHOOOPa3HOTO CTPOe-

HUSI, KOTOPble CHHTE3UPYIOTCSI B JKeJe3aX BHYTPEHHEH CeKpeluu
U Y9aCTBYIOT B PETYJISIINI OOMeHa BEIIeCTB.

ryaHPlH — IIYPUHOBOE a30THUCTOE€ OCHOBaHME, BXO/AIIEE B COCTaB
BCE€X HYKJIEMHOBBIX KNUCJIOT.
Fyaﬂosnﬂ — HYKRJIEO3U/, COCTOHIJ_[I/IIL/'I X TyaHWHa 1 pI/I603bI.

Hanpron (aToMHAs eIWHWIIA) — Macca OJHOTO aTOMa BOAOPOJA
(1,66-10%r).

AEr — any

Herunporenassl — hepMEHTHI, OTIIETIISIONINE OT OKUCISIEMBIX Be-
IECTB aTOMBI BOJIOPO/IA.

JlesamMuHNpoOBaHNe AMUHOKHCIOT — OTHICIICHUE OT aMUHOKUCJIOT
aMUHOTPYIIIBI B BUJIe aMMKaKa ¢ 0Opa3oBaHreM KeToKucaoT. [Ipote-
KaeT ¢ HU3KOH cKopocThI0. M TOJIbKO 0/lHa aMUHOKUCJIOTA — TJIyTaMu-
HOBas — Ie3aMUHUPYETCs C BBICOKOU CKOPOCTBIO BCJICACTBIE HAINYUS
B OpraHu3Me aKTUBHOTO (DepMeHTa, BBI3BIBAIOIIETO Ie3aMIHUPOBAHUE
3TON aMUHOKUCJIOTBI.

Je3okcuaneno3un (-aicHO3WH) — HYKJIEO3U, COCTOSIIINN U3
aJleHWHA U JIE30KCUPUOO3BL.

Jle3okcuryanosuH ([I-TyaHO3WH) — HYKJIE€O03WI, COCTOSIIUN U3 TY-
AHMHA U JIe30KCUPUOO3BL

Ie3okcupub03a — yriaeBoj, OTHOCSIIUICS K HEHTO3aM, SABJISIO-
muiicst obs3arenbHbIM KommorneHToM Mostekys JIHK (em. THK).
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Hesoxcupudonykiaeasst (JIHK-asbr) — hepmeHTHI, KaTamu3upyo-
nrue pacnag Monekys JJHK Ha MOHOHYKI€OTU/IBL.

le30KCcupHOOHYKIEHHOBBIE KUCIOThI — cM. /[HK.

IlekapOOKCHIMPOBaHHE AMMHOKHCJIOT — OTIIeNieHne KapOoK-
CUJIbHOU TPYyIIIbl B BUAE YIJIEKMCJIOTO I'a3da OT MOJIEKYJI aMUHOKUCJIOT
¢ obpasoBaHueM aMHHOB. J/lekapOOKCUINPOBaHKE TIPOTEKAET ¢ HU3-
KO CKOPOCTBIO, U aMUHOB 06pasyercst oueHb Majio. OHaKO HEKOTO-
pble aMUHBI, HAXOASCh B HU3KMX KOHIIEHTPAIUAX, MPOSIBJISIIOT OHO-
JIOTUYECKYI0 aKTUBHOCTb M BO3/IENCTBYIOT Ha (DYHKIMN OpraHu3Ma
(ceMm. Tucmamunm).

Menarypaiusi — yacTHYHAsI WK TOJHAs yTpara OeJKOM ero Ha-
TUBHOW KoHopmaimn. [lenatypanuio OeJIKOB BBI3BIBAIOT (husnye-
ckre (aktopbl (HarpeBaHue, U3JyueHUe, YJIbTPA3BYK, BUOPAILHs)
1 xuMudeckre (HakTopel (CUJIbHBIE KUCTOTHI U IIEJI0YH, COJIN TsKe-
JIBIX MeTansoB u ap.) (cm. Kongopmayus).

Jucaxapuabl — yryieBojibl, COCTOSIINE U3 JIBYX MOHOCAXapUJIOB.
HauboJsiee pacripocTpaHeHHBIME B TIPUPO/IE ANCAXAPUIAMHE SIBJISTIOT-
cs caxaposa (TMINEBOH caxap), COCTOSAMIAS U3 TJIIOKO3bI U (hPYKTO3HI,
1 JTakTo3a (MOJIOYHBIH caxap ), COCTOSIAS U3 TIIOKO3BI 1 TAJIAKTO3HI.

JucnporenHeMus — U3MEHEHUE COOTHOIIEHUS MEXK/LY OCTKOBBIMI
(bpakuusIMH 11J1a3MbI KPOBH.

Jduypernku (MOUYETOHHBIE CPENCTBA) — UCTOJIB3YIOTCS HETIOCPEI-
CTBEHHO TIepe/l COPEBHOBAHUEM /IJII CTOHKH Beca (3a CUET TOTEpPH
BOZIB) B T€X BUAX CIIOPTA, T/le MMEIOTCS BECOBBIE KaTETOPUU, U IS
YCKOPEHUs BBIJICJIEHUS U3 OPraHU3Ma paHee MPUMEHSIEMbIX JIOTTMHTO-
BBIX IIperapaToB (Ipexzae Bcero anaboimdeckux crepouzos). Omac-
HOCTb TIPUMEHEHUsI ANYPETUKOB OOYCJTIOBJIEHA TEM, YTO BBIBEIEHUE
13 opraHusMa OOJIBIIOTO0 OOGbEMAa MOYM COTPOBOKIAETCS TOTEpeit
MUHEPAJbHBIX 3JIEMEHTOB, B TOM umcye Kaus. [loaTomy mpu oTcyT-
CTBUH KOMTIEHCUPYIOTIEN AUETHI MOKET BO3HUKHYTH NePUITAT KaJTus,
HETAaTUBHO CKAa3bIBAOIINICS Ha DYHKITMOHUPOBAHUHT MUOKap/a, Tpe-
GOBaHUsST K KOTOPOMY BO3PACTalOT KaK Pa3 BO BPEMsi OTBETCTBEHHBIX
COPEBHOBAHUM.

AHK - AbIX

ITHK (1e30KcrprbOHYKIENHOBbIE KUCIOThI) — B KayecTBe yriie-
BOJIHOTO KOMIIOHEHTa COAEPKAT IE30KCUPUO03Y M COCTOAT U3 ABYX
HOJIMHYKJIEOTHHBIX TIeTieid, 06pas3yIoluX ABOIHY0 criupaib. B MoJe-
kysax /IHK sakonnpoBana renernyeckast nHGOPMAIIHs.
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ITHK-a3b1 — cM. /lesokcupubonyrieasol.

JoaroBpemenHas (XpoHHYeCKasi) aanTalUs — IPOTEKAET B TIPO-
MEKYTKaX OT/bIXa MeXIy TPEHHPOBKaMU ¥ TpebyeT OOJIbIIOro Bpe-
MeHU. buosormdeckoe ee HazHaueHWE — CO3/laHWE B OpPraHU3Me
CTPYKTYPHO-(DYHKITMOHATGHON 0a3bl IS JIyUIIel pean3aiini Me-
XaHU3MOB CPOYHOHW ajanTainuy, T.e. JOJTOBPEMEHHAS aIanTaiius
MpeHa3HAYeHA JIJII TIOJITOTOBKU OPraHM3Ma K BBITIOJIHEHUIO TOCJIe-
AyoInX (U3NIECKUX HATPY30K B ONITUMATBHOM PEKUME.

Homunrn — dapmakosiornueckue MpenapaTsl, BBOANMbBIE B OpTa-
HU3M CIIOPTCMeHa JIF0OBIM 11yTeM (B BHe TabJIeTOK, Ma3eil, MHbEeKIHiA,
a’po30JIel U T.II.) U MCKYCCTBEHHO MOBBIMIAIOIINE CIIOPTUBHYIO pabo-
TOCIIOCOOHOCTD, HO MOTYIIUE MPUYMHSATD Bpe 310poBbio. IIpu atom
(bapmakoJsiornueckue cpejicTBA CYMTAIOTCS AOMUHTAME TOJBKO B TOM
cJlydae, ecJii OHU WJIN TIPOJYKTBI UX paciiajia MOryT ObITh OOHapy:Ke-
HBI B OMOJIOrMYeCKUX 00beKTax (KPOBb, MOYa) CIEeUaTbHBIMU METO-
JTaMU C BBICOKOU CTETIEHBIO TOYHOCTH U JOCTOBEPHOCT.

JpIxaTeabHas enb — (pepMeHThI TKAHEBOT'O /IBIXaHUST, BCTPOCHHbBIE
BO BHYTPEHHIOI0 MeMOPaHy MUTOXOH/IPUI ¥ PACIIOJIOKEHHBIE B CTPOTO
OTIpe/IeJIEHHOM TTOPS/IKE B COOTBETCTBUU C UX PEIOKC-TIOTEHITUATIAMHT
(cM. OkucaumenvHo-60CCMan08UMENbHBILL NOMEHUUAT).

JIpIxaTenbHblit KOHTPOJb — TIOBBINIIEHWE AaKTUBHOCTU (PEPMEHTOB
TKAHEBOTO IBIXaHMUsI TIPU BO3PACTAaHUH B KiieTKe KoHIeHTparmu A/[D.
N36biTok AJID BosHukaer npu uctoabzoanun ATD kak ncrounnka
SHEPTUU:

ATD + H,0 ——> ALD + ® + aHeprus

B pesysibrare takoii peryssiu ckopoctb ciaTeda AT® cooret-

CTBYET MOTPEOHOCTH KJIETKH B 9HEPTUU.

JlpixaTejbHbIil KO3(UIMEHT — COOTHOIIEHNE MEXIY BbijeJie-
HUEM YTJIEKHCIOro Tasza W morpebseHreM Kuciaopoga. IIpu Bbimos-
HeHUU (PUBNYECKUX HArpys30K, oOecreyrBaeMbIX dHeprueil pacrajia
VIJIEBOJIOB, AbIXaTeMbHBIN Koahbuiment paseH 1. [Ipu dbusuueckux
Harpy3Kax C UCIIOJIb30BAaHUEM JKUPa KAK OCHOBHOTO MCTOYHUKA dHEP-
T'UU 3HaYeHue 9Toro Koadduimenta oowrato 0,7. Ilpu ucrnosnbzoBannn
0€eJIKOB KaK OCHOBHbBIX HICTOYHUKOB DHEPIHH CPEIHSIS BeINYMHA JbIXa-
TesbHOTO KoaddutmenTa — 0,8,

XEN - UHI

/Kemunble KHCIOTHI — 06pa3y10Tc51 B I€YE€HU M3 XOJIeCTEepUHa.
B Ipo1ecce nmuieBapeHd Yy4aCTBYIOT B OMYJIbTMPOBaAHUN TTUIIEBbBIX
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SKUPOB, aKTUBUPYIOT IO/KEJIYAOUHYIO JIMIIA3y U yY4aCTBYIOT BO BCACHI-
BAHUU KUPHBIX KUCJIOT.

JKupHble KHUCIOTBI — BbICIINE KAPOOHOBBIE KUCJIOTHI, BXOSIIIE
B COCTaB XKUPOB. Halle BCTPEeYAOTCs JKUPHbIE KUCJIOTBI, CO/IepKalue
16 nmm 18 yrepoanbpix aToMoB. JKupHbIe KMCTOTHI EISITCS Ha HACKI-
nenHbie (Tpeeababie) 6e3 TBONHBIX CBSI3ell U HeHACKIEHHbIE (He-
npeieTbHbIE ), B MOJIEKYJIAX KOTOPBIX UMEIOTCS JIBOMHBIE CBSI3M.

JKupsr — coxHbBIE 3(UPHI CIMPTA TINIEPUHA W BBICITIX KapOo-
HOBBIX KHUCJIOT (PKUPHBIX KHCJOT). B cocraB skupa OOBIYHO BXOIAT
TPU JKUPHBIE KUCJIOTHI, B CBSA3U C Y€M JKUPBI ellle HAa3bIBAIOT TPUTJIN-
IepuHaMW, WU TPUTTUIepuaamMu. ;Kup B opraHuaMe BBHITIOJTHSIET
B OCHOBHOM 9HepreTudeckyio ¢pyHkimio. OcoOeHHO BeJIMKa ero PoJib
KaK MCTOYHWKA SHEPTUH MPU BBITIOJTHEHUY TTPOIOJKUTENbHBIX (hU3U-
YeCKUX HArPy30K.

30HbBI OTHOCHTEJIBHON MOIIHOCTH MBIIIEYHOH PaGOThI — PasHO-
BU/IHOCTU MOIIHOCTU (GPU3MIECKOIl HATPY3KH, 00YCIOBIEHHBIE TIPe06-
JalaHueM orpesiesieHHoro myTu pecuateza ATO.

I/IBOHeﬁHHH — HE3aM€HHMasd aMWHOKUCJIOTA.

HNzodepmentsr — pazjiubbie MOJIEKyJsipHble (opMmbl (hepmen-
Ta, KaTAIU3UPYIOIIHE OJHY U TY Ke XUMUYeCKyto peakiuio. OObIYHO
Mexxy n3oepMeHTaMU OJTHOTO M TOTO ke (hepMeHTa MMEeIOTCsS Pas-
JIMYUST B IEPBUYHON CTPYKTYPE, T.€. MOKET OBbITh PasJUYHBIM HAGOP
AMUHOKHUCJIOT W TIOCJIEIOBATEIBHOCTD UX PACIIOJIOKEHUS B TIOJIUTIE -
TUAX. ITU Pa3TUINS He 3aTPAaruBaloT KaTaTUTUIECKUH ITEHTP, TTO3TO-
My U30(epMeHTBI OJTHOTO U TOTO K€ (pepMeHTa YCKOPSIOT OHY U TY
K€ PEaKIIHIO.

HNmmyHuTeT — B cCaMOM 00TI[eM BHUJIe — 3TO 3allUTa OPraHi3Ma OT
Bcero «4yxkoro». [Ton «qyxumM» rospazymMeBaloTCs Pa3andHble YysKe-
pO/iHible BBICOKOMOJIEKYJISIDHbIE BellecTBa, obsafaiomiue crermdny-
HOCTBIO I YHUKAJIBHOCTBIO CBOETO CTPOEHUA U OTJINYAIONINECS BCIIe]-
CTBHUE 9TOTO OT COOCTBEHHBIX MOJIEKYJI OPTAHU3MA.

HMMyHOTI00yIMHbI — CM. Armumena.

Huru6uropsl (pepMeHTOB — HU3KOMOJIEKYJISIPHBIE COEIMHEHMS,
KOTOpbI€, HAXO/ISICh B HU3KMX KOHIIEHTPAIIHSIX, H30UPATETHHO TOPMO-
39T onpeiesieHHble hepMeHTaTHBHBIE PeakIuu. B opranuame nHrubu-
TOPaMU SBJISIOTCS HEKOTOPBIe TOPMOHBI, TIPOMEKYTOUHbBIE TIPOAYKTHI
MeTabOJMYECKIX TIPOIECCOB, HOHBI METAJIJIOB, & TaKyKe JIEKAPCTBEH-
HbIe TTpeTapaThl.
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UHC - KET

HHCcyauH — rOPMOH TOJIKENYIOYHON sKeqe3bl OEKOBOrO CTpoe-
Hus. [ToBbIIaeT MPOHUIAEMOCTh KJIETOYHBIX MeMOpaH IO OTHOIIe-
HUIO K TJIIOKO3€ W YCKOPSIET BCE ee TIPEBPAIleHus], BCIEACTBUE YETO
CHIKAETCS KOHIIEHTPAITNS TII0KO3BI B KPOBL.

HNurepdepon — 6esiok, BbieseHHbIH U3 seiikorutoB. Obmnamaer
IPOTUBOBUPYCHOM aKTUBHOCTBIO. BBOJMTCS MHTPaHA3IIBHO.

Kanbiuesslit Hacoc — (pepMeHT, BCTPOCHHBIN B CTEHKY ITUCTEPH
capkorazmarudeckoit cetu. O6mamaer ATMasHoil aKTHBHOCTBIO. 3a
cuer asHeprun ruzpposmsa ATD obecriednBaeT MOCTYIIEHWE MOHOB
KaJIbIMs M3 CapKOIUIa3Mbl B IIUCTEPHDI, YTO CIIOCOOCTBYET PE3KOMY
CHUJKEHWIO KOHIIEHTPAIMY 3TUX MOHOB B CapKOIIJIa3Me ¥ MOCJIeIyI0-
IEeMY MBIIIIEYHOMY PaccaabIeHHIo.

KaJbuuToHMH — rOPMOH IIUTOBUIHON Kesie3bl OEJKOBOrO CTpoe-
Hus. CHIDKaeT KOHIIEHTPAIUIO B KPOBU MOHOB KaJIbITUS.

Kampuudepon (Butamun D) — yuyacTByeT BO BcachblBaHUU B KU-
[IEYHUKE MOHOB KaJIbI[Us, UX TPAHCIIOPTE KPOBHIO U BO BKJIIOYEHUHU
UX B COCTaB KOCTHOI TKaHU B ITPOIlecce KPoBeTBOpeHus. MoskeT oOpa-
30BBIBATHCSI B KOJKE U3 XOJIECTEPUHA TI0J] BO3/ENCTBUEM yibTpaduo-
JeToBbIX Jydeil. CyTouHast OTpeOHOCTh — 7—12 MKT /ISt B3POCJIBIX
u 15—25 MKr 114 gereil u 6epeMeHHbIX.

Kap6oaunruapasa — pepMeHT, KaTaTu3UPYIOIUI CHHTES ¥ Paciie-
nenue yronbHo# kucaotsl (H,CO;) B iporniecce yzaaneHnst yriekuc-
JIOTO Ta3a U3 OpraHu3Ma.

Kapuutn — mepeHOCUYWK SKUPHBIX KHUCTOT. C €ro TOMOIIBIO
SKMPHbIE KUCJIOTBl IIPOHUKAIOT B MUTOXOH/JPUHU /IS IIOCJIELYIONEero
OKHcJeHus. B oprannsme KapHUTHH CHHTE3UPYETCS N3 aMITHOKHUCJIIO-
Tl IU3UHA. Bo MHOTMX BUJIaX CIIOpTa UCIIOJIb30BaHKE IIpernapara Kap-
HUTHHA [MO3BOJISIET TIOBBICUTH a9POOHYIO BEIHOCTHUBOCTb.

Karanurnyeckuii ieHTp — y9acTOK aKTHUBHOTO TIeHTpa (hepMenTa,
HETIOCPEe/ICTBEHHO OCYIIECTBIISIIONINI KaTajus.

KarexosaMuHbl — TOPMOHBI MO3TOBOTO CJIOSI HAJIIOYEYHUKOB,
MPOW3BOIHBIE AMIUHOKUCJIOTEI TUPO3WHA. [ JTaBHBIE KaTeXOJaMIHBI —
aJ[peHaJInH 1 HopaapeHanH (cM. Adpenanut).

KeToreHnoie aMHHOKHMCJIOTBI — aMUHOKHUCJIOTBI, U3 KOTOPbIX He
MOKET CHHTE3UPOBATHCS TJIIOKO3a, HO JIETKO 00Pa3yioTcsi KETOHOBbIE
tesa (cM. Kemomnosuvie mena).

KeroHeHe3 — cuHTe3 B IeueHW KETOHOBBIX Tesl (cM. Kemowosgwvie
mena).
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KET- KOM

KetoHnogble Tena (areToyKCcycHas U -OKCUMACISIHAST KIUCIOThI) —
00pa3yioTcsl B eYeHr U3 alleTUIKoGepMeHTa A U SBJISIIOTCS BasKHBI-
MM UCTOYHUKaMK dHEpruu. OcobGeHHO BeJrKa POJib KETOHOBBIX TeJl
KaK MCTOYHUKOB 9HEPTHUU IIPU BBIITOJHEHUUN MNPOAOJIKUTEJIbHBIX T10
BpPEMEHU HArpy3oK.

Keronypusi — mosiBjiecHHe B MOuYe KETOHOBBIX Tesl. Keronypust
00BIYHO HaOJIIOaeTCst P TOJOAAHUH, TIPOAOJLKUTENbHOM (husnde-
CKOi1 pabore, pu 3a60/1eBaHUK CaXapHBIM [UAOETOM.

Kucaopoausiit npuxon — CyMMapHOe KOJMYECTBO HCIIOJIb30BaH-
HOTO KUCJIOPOIa CBEPX YPOBHS ITOKOS IIPU BBITIOJIHEHUN (DU3NUECKOT
HATPY3KHU; XapaKTePU3YeT BKJIaJl TKAHEBOTO JbIXaHUs B 9Heproodeciie-
JeHwe Mpo/eJIaHHON paboThl. [1pu BbIMOTHEHIN a9POOHBIX HATPY30K,
066CH€'~II/IB3.€MI)IX TKaHEBbIM bIXaHNEM, KI/ICJIOpO[[HbH‘/JI npuxon ABJId-
eTcst KpUTepUeM eMKOCTH adPOOHON paboTOCIOCOOHOCTH U MOKET Xa-
paKkTepu30BaTh 0OBEM BBITIOTHEHHON a3pOOHOI HATPY3KH.

KucioTHO-0CHOBHOIi 0ajaHc KPOBH — B TIOKO€ y 3/[0POBOTO 4e-
JIOBEKa KPOBb ¥MMeeT caboIenounyio peakiuio: pH xanuuissproit
KpOBH (ee 0OBIYHO GEPYT U3 MajIblla PYKH) COCTABJSIET IPUMEPHO 7,4;
pH Benosnoit kpoBu — 7,36. Bojiee HHU3KOe 3HAYEHNE BOIOPOIHOTO
MOKa3aTesist BEHO3HOU KPOBU 0OBsICHsIeTCsT GOJIBIINM COep/KaHueM
B Heil YTJIEKUCIOTH, BO3HUKAIOIIEH B TIporiecce Metabonusma. [Tocto-
stucTBO pH KpoBH 06eciieunBaeTcst HaXOASIUMKCS B KPOBU Oydep-
HbiMu cucteMaMiu. OCHOBHBIMU OydepaMu KPOBH SIBJISIIOTCST: OUKap-
6onarubiii (H,CO3/NaHCO,), docdarusiii (NaH,PO,/Na,HPO,),
6ekoBbII 1 TeMOTIOOMHOBBIN. Camast MorHas OydepHast cucteMa
KPOBY TeMOTJIOONHOBASI: Ha ee JI0JI0 puxoautest 3 /4 Beeit 6yepHoii
€MKOCTH KPOBHU.

KieryaTka — pacTUTENTBHBIN TOJMCAXAPHU, TIPEACTABJISIONINAN
cO0OH JITMHHBIE HEPA3BETBJIEHHBIE IIETIH, COCTOSIINE M3 OCTATKOB
TJIIOKO3bl, COE/IMHEHHBIX IPOYHBIMKM KOBAJICHTHBIMU CBsi3siMu. Camoe
pacrpocTpaHenHoe B Onochepe opraHndeckoe COeinHEHE.,

Koaon — coderanue Tpex a30TUCTHIX OCHOBAHMI, TIOCTEI0BATENb-
HO pacroJio;keHHbIX B Mosiekyie JIHK, cooTBeTcTBYyIOIIIEE OTIpEIiEieH-
HOI aMUHOKWCJIOTE.

Kousnaren — ¢hpubpuiisipablii 610K, IMHPOKO PacipoCTpaHEHHbIN
B OpraHU3Me YeJIOBeKA U BBICIINX KUBOTHBIX. MOJIEKYJIbI KOJIIareHa
006J1a1a10T BBICOKOU TIPOYHOCTHIO U AJTACTUYHOCTHI0. BXOIUT B cocTaB
COEIMHUTEIBHON TKAaHU, KOXKH, CYXOXKUJIUHN, XpsIeil, CTEHKU COCy-
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noB. Kosmaren Takske cOIEp:KUTCST B MBIIIIAX U IPUHUMAET y4acTHe
B MBIIIIEYHON peslakcaliui.

KommiemeHT — ciioskHast hepMeHTaTUBHAS CHCTEMa KPOBH, BbI3bI-
BAIOIAs B KOHEYHOM UTOTE JIM3UC YY>KEPOAHBIX KJETOK, T.e. UX Pa3-
pylieHue.

KOM - KPE

KoMiuieMeHTapHOCTh — TIPOCTPAHCTBEHHOE COOTBETCTBUE [BYX
nosmaykiaeotuanbix 1erneit JIHK. 91o coorBercTBUe 00yCI0BIEHO
TEM, YTO BCE a30THUCTBIE OCHOBAHUS OTHOM IENN COeMHSIOTCS BO/IO-
POAHBIMU CBA3AMU CO BCEMU a30TUCTBIMKU OCHOBaHUAMUI BTOpOI';I e
CTPOTO OTIPe/IETIEHHBIM 00PA30M: aJIEHITH COEIMHSIETCS TOJIBKO C THUMHU-
HOM, a T'YaHUH — TOJIBKO C IIUTO3MHOM.

Kondopmanus — yHuKajibHAs TPeXMeEPHasi CTPYKTYpa MOJIEKYJI
6OJIBIIIOTO pa3Mepa (MaKPOMOJIEKYT).

Kodepment A (kodepMeHT allUJINPOBAHKS) — COJAEPKUT B CBOEM
cocTaBe BUTaMul Bj (IIaHTOTEHOBYIO KUCJIOTY). Y4acTByeT B Iepe-
HOCE KHUCJOTHBIX OCTATKOB U B TIEPBYIO OYepe/lb OCTATKOB YKCYCHOM
KHUCJIOTHI (AlleTUJIBHBIX OCTAaTKOB) (cM. Auemunxogepmenm A).

KodepmeHTtbl — HU3KOMOJIEKYpHbIE OPTaHWYECKUE COEJIMHE-
HUS, y4acTBYIoIue BMecTe ¢ (bepPMEHTAMU B YCKOPEHNU HEKOTOPBIX
peakiuii Metabosmama. B coctaB KOEPMEHTOB BXOAAT BUTAMUHbBI
(cM. Bumamunot).

Kpeatnn — cunre3upyeTcss U3 aMUHOKUCJIOT (APTUHUH, TJIUIIUH,
metuonun). IIpu B3aumoneiicteuu ¢ AT® KpeaTuH npeBpaiaeTcs
B kpeatuHdocdat (cM. Kpeamungocpam).

Kpeatnnun — o6pasyercss B MbIIIax u3 kpearungocdara. Kpe-
atutdocdar, obamass OOJBIIMM 3alacOM XMMUYECKOW DSHEPTHH,
SABJISIETCST BEIECTBOM HempouHbIM. OT HEro JIerko MOKET OTIIe-
wsiTbest pochopHast KUCIOTa, B PE3yJIbTaTe Yero MPOUCXOIUT IIUKJIU-
3allisi OCTaTKa KpeaTnHa, PUBO/AIIAA K 00pa30BaHIIO KpeaTHHUHA.
O6pasoBaHue KpeaTMHUHA MPOMCXOAUT 0Oe3 ydacTust (hepMEHTOB,
CIIOHTaHHO. JTa peakiust HeoObparnma. O6pasoBaBIIUICSI KPeaTHHUH
B OpraHu3Me He KCIOJIb3YeTCs U BBIBOAUTCS ¢ MOYOIL.

Kpeatununosslii ko uiimeHt — BbijieieHne KpeaTuHUHA ¢ MO-
YOI 32 CyTKU B pacyeTe Ha KT MacChl TeJsia. Y MYXKUMH BbIZIeJIeH1e Kpe-
aruHuHa Kosebsercst B npenesnax 20—30 Mr/CyTKY KT, y JKEHIHH —
10—25 mr/cyTku - kr. KpeatnHuHOBBIN KO2(D(HUITHEHT XapaKTepU3yeT
3amachl KpeaTuH@ochaTa B MBITIIIAX.
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Kpearunkunasusiii pecunres AT® — cm. Kpeamunpocgammwiil
pecunmes ATD.

Kpearundocdar (KpdD) — makpoapruueckoe coeiuHEHHUE, COCTO-
diee U3 KpeatuHa (IMPOU3BOIHOE aMUHOKUCJIOT) U (pochopHOIt Kuc-
sotbl. Wcnosbayercst aiist 6pictporo obpazosanust AT®D. OcHoBHbIE
3amackl KpeatTuHdocdaTa cocpeoTOUEHbI B MBITITIIAX.

Kpeatundocdarusiii pecunres AT® (anakTaTHBIN, WM Kpea-
tuHkuHaszHb pecunTes AT®, kpeatundocdarnass peaxiusi) — ca-
MbIit ObIcTpBIi crioco6 monydenust ATD. Kpeatundocdar obimanaer
GOJIBIINM 3alTaCOM HHEPTHH U JIETKO BCTYIIaeT BO B3aMMOJENCTBUE
¢ mostekysiamu AJ[D:

Kp® + AP —> Kp + ATD

Y aroil peakumu Hambosbinas BbipaboTka AT®D 3a exunuiy
BpeMeln, caMoe KOpOoTKoe BpeMs pasBepThiBanus (1-2 c). Omgnako
C MaKCUMAJIbHOU CKOPOCTHIO OHA MOJKET IPOTEKATH TOJIBKO B TEUEHUE
8—10 c. 3a cuer kpeaTnHpOCHATHON PEAKIINH BBITTOJIHSIOTCS (DU3MYUe-
CKMe Harpy3Ku MaKCUMaJIbHOU MOITHOCTH (CM. Araxmamuole Qusuye-
CKUe Hazpy3Ku).

KPU — KPU

Kpurepun eMKOCTH — XapaKTepU3YIOT CyMMapHbIe 9HEPro3aTpaThl
BO BpeMsl MBIIIEYHO PabOThl, BLIIOJHEHHON B OIPENEIeHHON 30He
OTHOCHUTEJIbHOW MOIHOCTH, IIPEMMYIIIECTBEHHO 3a CYeT KaKOTO-TO OT-
METBHOTO KOMIOHEeHTa paboTocmocobHocTH. Tak, Mpu BBIMOJHEHIN
AJAKTaTHBIX Harpy30K KPUTEPHEM eMKOCTH SIBJISIETCS aJaKTaTHbIN
KHUCJIOPO/HBII IOJIT; TIPU BbINOJHEHUN JIAKTATHBIX HAIPY30K TaKUM
KPUTEPHUEM SIBJISIETCS JTAKTATHbII KUCJOPOAHBIN JOJT ¥ BO3pacTaHUe
KOHIIEHTPAIIMK JIaKTaTa B KPOBU. B ciryyae aspoOHBIX HATPY30K KPH-
TepUil EMKOCTU MOKET OBITh KUCJOPOAHBIN Tipuxo (M. Kuciopoomwiil
npuxoo).

Kpurepun MOIMHOCTH — XapaKTE€PU3YIOT MOIIHOCTh MBIIIEYHON
paboThl (9HEPro3aTpaThl B €AMHUILY BPEMEHMN), BBIIIOJIHEHHON B OII-
peZieIeHHOI 30HEe OTHOCUTEJNBbHOW MOIIHOCTH, T.e. TaKXKe IPenMy-
IECTBEHHO 3a CYET KAKOTO-TO OTAEJIbHOIO KOMIIOHEHTa PaboToCIO-
cobHocTr. Tak, MOIIHOCTh aJaKTaTHBIX HArPY30K MOKHO OIEHUTHh
10 COOTHONIEHUIO MEXKIY BEJIMYMHON aJaKTaTHOIO KHCJIOPOAHOIO
JI0JITa U BPeMEHEM BBIIOJIHEeHU (DU3UUECKON HArPY3KH, MOCTIE KOTO-
POt OBLIIO TIPOU3BEIEHO U3MePeHHe 9TOTO MoKaszarelis. B aToM ciydae
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MOJIyYeHHas BeJIMYMHA XapaKTePU3yeT UCI0JIb30BaHue KpeaTuHdoc-
(bata npu BbINOJIHEHNN HATPY3KHU 32 €AMHUIY BpeMeHU (Harpumep,
3a 1 ¢). KpurepueMm MOIIHOCTH JIAKTaTHBIX HATrPY30K MOKET OBITH
CKOPOCTb TIOBBIIIEHUS KOHIIEHTPAIUHY JIaKTaTa B KpoBu. /15 osryue-
HUSI 9TOTO KPUTEPUSI IPUPOCT KOHIIEHTPAIMU JIAKTAaTa B KPOBU IIPU
BBITIOJIHEHUY HATPY3KU JIEJISIT HA BPEMS BBIIIOJIHEHUS 9TON HATPY3KU.
[Tonyuennas Benuwumua (ALa/t) gBisgeTcs KOCBEHHBIM KPHUTEPHEM
MOIIIHOCTH JIAKTaTHON paborocrnocobHocTr. Kpurepuem MOIHOCTH
a’pPOOHBIX HATPY30K SIBJISIETCS TIOTPeOIEHNE KUCIOPO/Ia 3a eIUHUILY
BpeMeHU. A9poGHOIN paboTe MaKCUMATbHON MOIITHOCTHA COOTBETCTBY-
eT MakcuMaJibHoe roTpebenue kucaopoga — MITK. Ha npaktuke st
OIIEHKH aspOOHBIX HATPY30K €Ille MCIOJIb3YeTCsl TaKOil IOKa3aTelb,
KaK OTHOCHTEJIbHAst MOIITHOCTb, KOTOPast BbIPaKaeTcst OTpedIeHeM
kucjaopona B mpoieHTax oT BermunHbl MIIK (cM. Maxcumanvroe
nompebienue Kuciopooa).

Kpurepun appextuBHOCTH — XapaKTEPU3YIOT COOTHOIIEHNE MEK-
Iy CYMMapHBIMU SHEPro3aTpaTaMu U 00beMOM BBITTOJTHEHHON PabOTHI.
3aTpaThl SHEPTUU BO BPEMsI BBITTOJHEHNUST PAOOTHI MOKHO OIEHHUTD T10
KkpurepusiMm eMKocTi. OObeM BBITIOTHEHHO HATPY3KU B aOCOMIOTHBIX
eqHUIAX (KT M, BATT-9achl, KUJIOBATT-YaCkl U T.II.) TOUHO U3MEPUTH
MO’KHO TOJIBKO B €ITUHUYHBIX CIYYasSX MTPU UCTIOJIb30BAHUY CTIET[HAIb-
HBIX TpeHaxepoB. Yaie 06beM paboOThI OIIEHUBAETCS] KOCBEHHO, Ha-
MpUMEp, TI0 TPEOJI0JIEHHOMY PAaCCTOSIHUIO, Macce TOHSITON INTaH-
TM WIN OTATOINEeHWs Ha TpeHa)kepax W T.a1. [loatomy kpurtepuu
3(hGEKTUBHOCTH OTHOCUTETIBHBI M UX IIEJ€CO0OPA3HO OIPEIETISTh
MIPY BBITIOJTHEHUU CIIOPTCMEHAMU CTaHAAPTHBIX (DU3NYECKUX HATPY-
30k (cM. Kpumepuu emxocmu).

KPU — JIAK

Kputuueckasi MOIMIHOCTh MbIIIEYHOH pabOThl — MHUHUMAJIbHASL
MOIIHOCTh (DU3UUECKON paboThI, IPU KOTOPOU MOTpebIeHne KUCI0-
po/ia CTAaHOBUTCS MaKCUMaJbHBIM (cM. Maxcumanvioe nompebaenue
KUCZIOPO0aQ).

KpoBsiHO# qonmuHr — TIpOoIe/ypa, MOBBIIIAIIas aspoOHyo pabo-
TOCOCOOHOCTh. CIIOPTCMEHY HE3a0JIT0 0 COPEBHOBAHWS BHYTPH-
BEHHO BBOJST JOIOJHUTEIbHYIO MOPIIMI0 KPOBH, OO 3apaHee B3si-
TOM y Hero, 1160 JOHOPCKON. B HEKOTOPBIX ciydyassXx BMECTO HEeJbHOI
KPOBH IPUMEHSIIOT 3PUTPOIUTAPHYIO Maccy. 3a CYeT KPOBSTHOTO JO-
MUHTA YJIYUYIIAeTCs KUCIOPO-TPAHCIIOPTHAS (DYHKIUS KPOBU U 3HA-
YUTEJbHO YBEJUYNBAETCS CHaOKEeHUe MBI KUCJ0POAoM. B urore
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BO3pacraer aspobHasa paboTococobHocTh. HeraruBHbIM ocaeacTBu-
€M KPOBSHOTO JOIMHIA MOXKET ObITh OOJIE3HEHHAsI PEaKIIMsl OPraHu3-
Ma Ha BBeJieHre KpoBH (03HOO0, IIOBBIIIEHNE TEMIIEPATYPbI TeJIa, I0Te-
Ps CO3HAHUA ), BBI3BaHHAs MO0 HECOBMECTUMOCTHIO BBOAUMOI KPOBU
C KPOBBIO CIIOPTCMEHa, 160 MHPUIMPOBaHUE BBOAUMON KPOBH IIPU
xparenun. OTpuiiaTe/IbHOE BAUSHAE HA OPraHU3M OKa3bIBAIOT MHTEH-
CUBHbBIE TPEHUPOBKU B IIPEACOPEBHOBATEILHOM IIepUO/ie Ha PoHe 3Ha-
YUTEJBHOIO YMEHbBIIEHHs 00beMa KPOBH 3a CUET CAauy YaCTH ee JIJIs
HOCJIEYIOIIET0 BBEEHNUS TIePe/l COPEBHOBAHIEM.

KyMyJIsiTUBHBIN TPEHUPOBOUHBIA 3P PEKT — OTpakaeT OMOXUMIM-
YecKue CABUTH, TOCTETIEHHO HAKATJINBAIONIHECS B OPTAaHU3MeE CTIOPTC-
MeHa B IIpollecce JJVINTEIbHBIX TPEHUPOBOK. B dacTHOCTH, KyMyJIs-
TUBHBIM 3(P(PEKTOM MOXKHO CUYHUTATh IPUPOCT B XON€ MIUTETbHBIX
TPEHUPOBOK MOKAa3aTeJell CPOYHOTO U OTCTaBJIeHHOTO adhdekrToB. Ky-
MyJISITUBHBIH 9(hdekrT obianaer crerubudHOCTbIO, €ro MPOsiBJIEHNE
B GOJIBIION Mepe 3aBUCHT OT XapaKTepa TPEHUPOBOYHBIX HATPY3OK.

Jlaktat (MOJIOYHAsT KUCJIOTa) — KOHEYHBII TIPOAYKT aHA9POOHOTO
pacmajia TII0K03bl U TAUKOTeHa (TINKOIN3a).

JlakTaTHble pu3NUEeCcKUe HArpY3KH (TJIUKOJIUTUYECKIe, UIH Ha-
TPY3KU CyOMaKCHMAJIbHOI MOITHOCTH) — CHJIOBBIE U CKOPOCTHbBIE
HArpy3KH TPEeJbHO BO3MOKHON MOTHOCTU TTPOJIOJIKUTETHHOCTHIO
110 4—5 MuH. [J1aBHBII UCTOYHUK SHEPTHUH [t 0OeCTIeYeH s TAKMX Ha-
rpy3ok — jmaktaTabiil pecunted ATD (raukonus) (eMm. Diuxorumuue-
cxutl pecunmes ATD).

JlakTaTHBIII KUCJIOPOIHBII 0T — ITOBBIIIIEHHOE HOTpe6JIeHI/Ie KHUC-
Jopoaa B 6uskaiinie 1,5—2 yaca 1mocJie 3aBepiiieHnst MbIIIEYHO pa-
6OTBI, HEOOXOAUMOE JIJIsl YCTPAHEHUsI TaKTaTa. XapaKTepusyeT BKJIa[
TJIMKOJIUTHYEeCKOTO yTH pecuHTesa ATM B sHeproobecieyeHne Bbi-
HOJTHEHHOI paboTbl. Hanbo biie BeIMIMHBL JJAKTATHOTO KUCJIOPO/I-
Horo ponra (18—20 a) ompenensiorcst mocyie GpU3NYECKOH HATPY3KU
B 30He CyOMaKCHMaTbHOM MOIIIHOCTH.

JIAK — MAK

Jlaktatubiii pecuntes AT® — cm. [uxorumuveckuil pecunmes
ATO.

Jleiikouutsl (Oesble KIETKM) — KJIETKM KPOBH, MMEIOINIHE SO,
prOOCOMBI 1 MUTOXOHIPHH, ¥ [TOITOMY B HUX IIPOTEKAIOT TAKUe BaK-
Heiinme OMOXUMUYECKIE TIPOLECChl, KaK CUHTe3 OEJIKOB U TKaHEBOEe
npixaHue. B cocTogHUU TIOKOST Y 3/TOPOBOTO YesoBeka B 1 MM KpoBU
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cozmepxkutcst 6—8 Thic. JelkonuToB. IIpu 3a60eBaHUSX KOJTUIECTBO
GesTbIX KJIETOK B KPOBHM MOJKET KaK YMEHBINAThCs (JIEHKOMEHNUSs), TaK
U yBeJUYnBaThest (JedKoImuTo3). JIeWKomuTod Moxker HabJII01aTh-
csS My 3MOPOBBIX JIIO/IeN, HAIIpUMep, TTOcje TprueMa MU WU TPu
BBITIOJIHEHUN MBIIIEYHON PaboThl (MHUOTeHHBIA JedkoruTos). IIpu
MHUOTEHHOM JIEHKOIUTO3€ KOJIMIECTBO JIEHKOIUTOB B KPOBH CIIOCOOHO
MOBBICUTHCS 10 15-20 TbIC./MM3 u 6osiee. Paznuyaror Tpu BUA JIeii-
KOIUTOB: TUMMOIuTsl (25—-26%), MoHonuTLI (6—7%) 1 TPAHyIOTUTLI
(67-70%). JTIumdouutsl 06pasyioTcss B IUMMAaTUUECKUX y3J1aX U ce-
JIe3eHKe, 2 MOHOIIUTHI U TPAHYJIOIUTHI — B KPACHOM KOCTHOM MO3TE.
JIeHKOIUTHI BBITIOTHSIOT 3AMUTHYTO (GYHKIMIO, y4acTBYsI B obecrede-
HUM UMMyHHUTeTa (CM. UMmmynument).

JIn30comMbl — BHYTPHKJIETOYHbIE MUKPOCKOIMUYECKIE ITy3BIPbKH
C OMHOCJONHOI MeMmOpaHoil. B HUX HAXOAATCS BHYTPUKJIETOYHbBIE
IIPOTEMHA3bl, MJIN KaTETICHHBI — THIPOJINTIHYECKIEe (DepPMEHTHI, Pa3py-
maroiue OeJKu.

JIumoHHOKMCbIH MK — cM. [[uxn Kpeoca.

JIunuapl — TpyIia pasHOOOPA3HBIX 110 CTPOEHUIO BEIEeCTB, 00-
JIAIAIONIUX OJIMHAKOBBIMU (DU3UKO-XUMUYECKUMU CBOWCTBAMU: OHU
He PACTBOPSIOTCSA B BOJE, HO XOPOIIO PACTBOPUMBI B OPTaHMYECKUX
pactBopuTesistx (6eH30J1, TOMY0 I, OEH3UH, TeKcaH U ap.). JIunuibl ae-
JIITCST Ha JKUPBI U JKUPOTION0OHBIE BertectBa (nunounabr) (cm. Kupot
u Jlunouovt).

Jlunouapl — BemnecTBa pasHOOGPA3HOTO CTPOEHMUS, OTHOCSIINE-
cs K gunugaM. JIumonasl, BXOASAININE B COCTAB OpraHM3Ma 4eJoBeKa
U BBICIINX JKUBOTHBIX, 0OBIYHO JIEJSATCS Ha TPH KJacca: pocdomii-
JIbI, IJIMKOJIUIINBI U CTepOuIbl. Bxoaar B coctas memOpan (eM. Liuko-
qunuowvt, @ocorunudv. i Cmepoudvt).

Makpoaspru — BbICOKOIHEPTeTHYECKUE COEIUHEH S, COlEPKAIINE
MaKPOIPTHUECKYIO CBsI3b. [JIABHBIMU MaKPOAPTaMU OPraHU3Ma sIBJISI-
iorcst ATD u kpeatundocdar (cm. Adenosunmpugocpam, Kpeamun-
gocpam n Maxpospzuueckas ces3v).

Makpospruveckasi CBSI3b — XMUMUYECKAsT CBSI3b, IPU PacIiernie-
HUW KOTOPOM BhIZIeJIIeTCS He MeHee 7 KKaJl/Moib, uin 30 x/[x/Moib
SHEpTUu.

MaxkcumanbHoe norpedienue kuciaopoga (MITK) — makcumans-
HO BO3MOJKHAsI CKOPOCTh TIOTpebieHus (T.e. HOTPeOIeHUsT B eIUHIILY
BPEMEHM) KHCJIOPO/Ia OPTaHU3MOM TPH BBIMTOJHEHUU (DU3NIECKOI
pabotbl. MITK xapakTepusyeT MakKCHUMaJIbHYIO MOIHOCTb ad9pOOHOTO
nytu pecunreza AT®D. Y HeTpeHUPOBAHHBIX MOJIOJBIX Jozieit MITK
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00BIYHO PaBHO 3—4 JI/MWH, y CIIOPTCMEHOB BBICOKOTO KJIACCa, BHITOJI-
HSIOMINX a9pOOHBIE HATPY3KU, — 6—7 J1/MUH.

MET - MON

MeTa60m3M — COBOKYITHOCTh BCEX XUMHUYECKUX PEAKIIUH, TIPOTe-
KaloNUX B OPTaHU3ME.

MuHepaJTOKOPTUKOUIBI — TOPMOHBI KOPbI H/IIIOYEYHIKOB, 0Opa-
3ylolrecs: U3 xosecreputa (cM. Azbdocmeport).

Muoriooun — 6esiok, OJM3KUI 110 CTPOEHHWI0 K TeMOIJTIOOMHY.
B MblIIIeYHbIX KJI€TKaX MUOIJIOOUH YYaCTBYET B ACTIOHUPOBAHUM KIC-
JIOPOJIA ¥ €0 IEPEHOCe B MUTOXOH/IPHUH.

Muor;i00MHOBasE MHTEPBaJbHAasi TPEHUPOBKA — IIPelHA3HAYEHA
JUUIST TIOBBITIIEH VST COIEPKAHMSI B MBITITIIaX MUOTI00MHA. CriopTcMeHam
IPE/IATAIOTCST 09€Hb KopoTkue (He 6osee 5—10 ¢) Harpy3Ku cpeaHeit
MOTITHOCTH, YepelyeMble C TaKUMU K€ KOPOTKUMH IMPOMEXKYTKaMHU
oT/bixa. BbllosiHsIeMble KPaTKOBPEMEHHbIE HArPy3KU B OCHOBHOM
06€eCcIeunBaoTCsT KUCTOPOJOM, KOTOPBIH IETOHUPOBAH B MBIIIEY-
HBIX KJIETKax B (hopMe KOMILIeKca ¢ MUOTJIOOnHOM. KOpOTKMIT OTABIX
MEKY YIPAKHEHUSIMU JIOCTaTOUEH JIJisi BOCIIOJIHEHUS 3allaCOB KHUC-
Jopopa.

MuO03HH — BBICOKOMOJIEKYJISIPHBIN GEJIOK € MOJIEKYJISIPHON Maccoi
oxosio 500 Teic. [la. CocTOUT M3 ABYX ITMHHBIX MTOJUATIETITHIHBIX T1e-
neil. ITu 1enu 06pa3yIoT ABOMHYIO CIIUPaJb, HO Ha OHOM KOHIIE pac-
XOMATCS U (hOPMUPYIOT MIAPOBUAHOE 0Opa3oBaHUe — TJIOOYJISIPHYIO
rosioBKy (cM. Muogubpuiiot).

MuopuOPHILIBI — COKPATUTENbHbBIE 3IEMEHTHI IIOIIEPEYHOII0I0CA-
ThIX MBI, COCTOAT U3 YePenyIOMMNXCs MyIKOB U3 TOHKUX W TOJCTHIX
Hurteil. OCHOBHBIM OEJIKOM TOHKUX HUTEH SBJISETCS aKTUH, TOJICTBIE
HUTH 00Pa30BaHbl GEJIKOM MHO3UHOM.

Mpuouut — MblledHas kjaeTka (MbIIIeyHOe BOJIOKHO).

MuroxoHAPUU — MUKPOCKOTITYECKNE BHITIHYTHIE TY3BIPbKU JJTH-
HOHI 2—3 MKM ¥ TOJIIMHON 0KoJsio 1 MKM. B GosiblioM KosmmdecTse co-
ZIepsKaTCs BO BCEX KJIETKAX, KpOMe KPacHBIX KJIETOK KPoBu. B Mem6-
paHbl MUTOXOHIPUIT BCTPOEHBI Bce (PEPMEHTHI TKAHEBOTO IBIXAHUS,
U B HUX IIPOTEKAeT TKaHeBoe AbIxaHue. /[jist opraHm3mMa MUTOXOHIPUT
ABJIAIOTCA TyIaBHBbIMU TocTaBimukamMu ATO.

Moaouynast kucjaora — cM. Jlaxkmam.

Moub (rpamMM-MOJib, TPAMM-MOJIEKYJIa) — KOJUYECTBO BEIIECTBA
B TpaMMax, paBHOE €r0 MOJIEKYISIPHOI Macce.
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MOY - OKH

MoueBass KHCIOTa — KOHEYHBI MPOAYKT pacmaga ITyPUHOBBIX
OCHOBaHUI HYKJIEMHOBBIX KUCJIOT (aJileHrHa 1 TyanuHa). B cyTku npu
0OBIYHOM MUTAHUHU Y B3POCJIOTO YeJIOBEKA BBI/IEJISIETCSI C MOUO OKOJIO
1 r MOUEBOH KMCITOTHL

MoueBuHa — KOHEUHbII TIPOAYKT 00e3BPEKMUBAHUS AMMHUAKa, 00-
pasyioIerocst py pacraje aMuHOKucJA0T (6enkoB). B cyTku mpu
OOBIYHOM MTUTAHWK Y B3POCJOTO YeJOBEKA BBIIEISETCS ¢ MOUoi 20—
35 r MOYEeBUHBI.

MIIK — cM. Makcumanvioe nompebienue Kuciopooa.

HAJl (HukoTWHAMUJIAJAEHUHIUHYKIEOTUI) — SIBJsIETC Kodep-
MEHTOM, COCTOSIINM W3 ABYX HYKJEOTHAOB, COETMHEHHBIX MEXKIY
co60oii octatkamu HochopHOIT KUCTOTHI. B cocTaB 0HOTO U3 HYKJI€O-
TUIO0B BXoAUT BuTaMut PP (rukoruramu). CoBMeCTHO C HIKOTHHA-
MUIHBIMU JeTUAPOTeHa3aMy yIacTBYeT B TIEPEHOCE aTOMOB BOZOPO/IA
B JIBIXaTeTbHON 1[eTT MUTOXOH/IPUA.

HAJ® - 1o crpoenuio moxox Ha HA/L; B otstmane ot HA/I comep-
JKUAT AOTTOTHUTENBHBIN (hochaTHBII OCTATOK. Y YaCTBYET B TIEHTO3HOM
1UKJIe. SIBJIsIeTcs IepeHOCYNKOM aTOMOB BOZOPO/IA, OTIIEI/IIEMBIX OT
TJIIOKO3BI, JIJIST TIOCTIEAYIONIETO UX BKJIIOYEHUS B CUHTE3UPyeMble Be-
I[eCTBA.

Huxorunamua (Butamun PP) — ucnosb3yercs sl CUHTE3a KO-
depmenros: HAJl, HeoOX0AUMOro /it IepeHoca aToOMOB BOAOPO/AA
B JIbIXaTeJIbHOM 11ert Mutoxouapuii, u HAJ[M, yyacTByioiiero B reH-
To3HoM nukiIe. Cyrounas morpebHocTh — 15—25 Mr.

HopaapenanuH — ropMOH MO3TOBOTO OT/ieJIa HAATIOUeYHUKOB. 1o
Mepe 00pa3oBaHus IPEBpAILAeTCs B agpeHaInt (cM. Adpenanumn).

HyxknennoBbie KHCAOTBI (TIOJTMHYKJIEOTH/IBI) — BBICOKOMOJIEKY-
JIIPHBIE a30TCOIePKAIINUE COEIUHEHNUs], COCTOSIIIUE U3 HYKJIEOTUJIOB.
BeiBator aByx Tunos — JJHK u PHK (cm. ZHK, PHK v Hyxneomuowt).

Hyxkneo3uapl — coemHeHNs, COCTOSIINE U3 a30TUCTOTO OCHOBA-
HUS U YTJIeBOJIA.

Hykiaeotuapl — COeIWHEHUs, COCTOSIIME M3 TpeX 00Os3aTelib-
HBIX KOMIIOHEHTOB: a30TUCTOTO OCHOBaHUA, yTieBoaa u dhocdopHOit
KUCJIOTHI. B oprannsmMe HYKJI€OTH/IbI MOTYT ObITh B CBOOOIHOM BHUjIE
(AMOD, A1DO, ATO, TMO, IT'1D, YMO, YO, YTO u 1p.), BXOAIT

B COCTaB HEKOTOPBIX KOPEPMEHTOB U HyKJIEUMHOBBIX KHUCJIOT.
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OxucauTebHO-BOCCTAHOBUTEIbHBIN NOTEHIIUAN (PeNOKC-TTOTEeH-
I[a1) — XapaKkTepu3yeT CIOCOOHOCTD BEINeCTBA IPUHUMATD U yIEP-
JKUBATh 9JIEKTPOHBI. [[09TOMY 37I€eKTPOHBI TTEPEHOCITCS OT BEIIECTBA
C HU3KHUM PENOKC-TIOTEHITMAJIOM K BENECTBY ¢ OoJiee BBHICOKUM pe-
JTOKC-TIOTEHITUATIOM.

OKM - MNEH

Oxucsurenbnoe pocdopummposanne — cM. Tkanesoe dvixanue.
Oxcupantsl — cM. Ce0600HbIe PadUKaNbL KUCIOPOOa.

OKCHMTOIMH — FOPMOH O€JIKOBOIA IPUPOJIbI, CAHTE3UPYETCS B THIIO-
TajaMyce, BpeMeHHO XPaHUTCS B 3a/iHel foJe Turnodusa. Y cuanBaer
COKpaleHue rIaKoi MyCKyJIaTypbl MATKH.

Ousmrocaxapuibl — yreBOJIbI, COCTOSIIINE U3 HECKOJBKUX MOHO-
caxapuaoB (or 2 go 10). Haumbosee pacrnpocTpaHeHbl B IMPUPOE
ncaxapuzibl (JIAKTO3a U caxaposa).

Oportat Kaaust — KaJaueBas coxb OpoTOBOM KUca0TH (M. Opomo-
8as KUCIOMA).

OporoBasi KHCJIOTa — MTPOMEKYTOUHBIN MPOJAYKT CUHTE3a MUPU-
MUIUHOBBIX OCHOBAHUN HYKJIEMHOBBIX KUCJIOT.

OcmoTHyeckoe JaBjleHHe — TUAPOCTATUYECKOE [aBJIEHUE, BbI-
3BaHHOE Pa3HOCTHIO KOHTeHTpaui. [IpuanHoil ero BOSHUKHOBEHUS
SIBJITETCS OCMOC — OJTHOCTOPOHHSS AN Py3Ust MOJIEKYJ PACTBOPUTE-
Jis1 (4arie BCero BOIbl) Yepes MoJIyIPOHUIIAEMYI0 MeMOPaHy B CTOPOHY
pacTBopa 6OJIbIITel KOHIIEHTPAIII. B KPOBU OCMOTHYECKOE JaBJIeHIEe
paBHO 7,63 aT™m.

OTcTaB/IeHHbII TPEHUPOBOYHBI 3P PEKT — TpeacTaBiser coboi
OUOXMMUYECKUE M3MEeHEHMsI, BO3HIKAOIINME B OPraHi3Me CIIOPTCMEHa
B GJIVCKaiilge IHK 110CJIe TPEHUPOBKH, T.€. B IEPHOJ] OTCTABJIEHHOTO
BOCCTAHOBJICHUSI. [JIABHBIM €ro TPOSIBJIEHUEM SIBJISIETCSI CYTIEPKOM-
TIeHCAIMsT BEIEeCTB, UCIIOJIb3YEMbIX BO BpeMs (hU3MIecKoil paboThI.
K HuM mpeskjie BCEro cjieayerT OTHECTH MbIIeYHble OeKH, KpeaTnH-
docdar, raKoreH MBIIIIT U TIEYEH.

ITAO — cwm. ITopoz aspobrozo obmena.

ITanToTeHoBas kucaoTa (BuTaMuH By) — UCIIO/b3yeTCs B CHHTE3E
kodepMenTa A — mepeHoCcYMKa KUCJIOTHBIX ocTaTkoB. CyTouHas 110-
tpebHocTh — 3—5 Mr. (M. Kogpepmenm A).

ITAHO - cwm. ITopoz anaspobmozo obmena.
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IMapatropMon — ropMOH GenkoBOW npupoabl. CUHTE3UpyeTcst
B TIapaIUTOBU/HBIX (OKOJOIUTOBUIHBIX) sKese3ax. [loBwimmaer co-
niepKaHue NOHOB KAJBITHS B TIJIa3Me KPOBU.

IlenTo3HBIIT LMK — pacraj HE3HAYUTEJbHONW YacTU TJIOKO3bI
(5—10%) B nuToOMIA3Me KJIETOK TeYeHU, HAMIMOYEYHUKOB, KUPOBOI
TKaHU, a TaKKe B apUTPOIUTaX. [[pOMeKyTOUHBIM MPOAYKTOM II€H-
TO3HOTO IMKJIa SIBJISIETCST pub03a, KOTOpast UCIOJIb3YETCs B Pa3jiny-
HBIX CUHTEe3aX. Pacmaj T/Io0K036I B TIEHTO3HOM IIUKJIE TaKKe COMTPOBO-
JKIAETCS OTIETIJIEHEM aTOMOB BOIOPO/Ia, KOTOPBIE TTPUCOETUHIIOTCS
k kopepmenty HAJ[D u B ganbHelieM BKIOYAIOTCS B CHHTE3UPYe-
MBbI€ BEIECTBA, HAIPUMED, B JKUPHbIE KUCIOTHI.

MNEH - NOP

ITeHTO3BI — MOHOCAXAPH/IBI, COAEPIKAIIIE MISATh AaTOMOB YIJIEpPO/Ia.
Hawubostee pactpocTpaHeHHBIME B OPraHU3Me SIBJISTIOTCS JI€30KCUPU-
603a u pubosa. /lezokcuprbosa u pubo3a MOTYT OBITH Kak B CBOOOI-
HOM BW/Ie, TaK M B COCTaBe HYKJICO3UI0B 1 HYKJICOTHIOB.

Ilencun — dbepMeHT KeJyAOYHOTO COKA, PACHIETIISIONUN Mulle-
Bble OeJIKU.

Ilencunoren — OGeJOK, CHHTE3MPYEMBIN TJABHBIMEU KJIETKAMU
JKeJylka. B mosiocTu sKestynka 1oj eCTBUEM COJISTHOW KHCJOTBI
METICMHOTEH TIpeBpaiaercs B mencud (cM. [lencum).

IlentugHast cBA3b — XUMUUYECKAST CBA3b MEXKIY AMUHOKUCJIOTAMHU
B MoJiekyJsiax OesikoB. O6Gpasyercst myTeM B3aMMOJEHCTBUS aMUHO-
IPYIIIBI OJIHOM aMUHOKUCJIOTHI ¢ KapOOKCUIIbHON IPYIIION coceaHei
c BbIZeTeHueM BojbL llenTumaHyto CBsI3b 06paay10T BCe aMUHO-
KHCJIOTHI.

Ilepexucnoe oxuciaenue Junmuaos (110J1) — okucnenne TUNUAOB,
BXOJSAIIUX B OMOJIOTHYECKE MeMOpPaHbl, CBOOOJHBIMU paiKaTIaMu
kucaopona. HemocpeacTBeHHO OKHCIEHWIO TIOABEPraioTcs HeTpe-
JleJIbHbIE JKUPHbIE KUCJIOTBI, BXOJSAIINE B JIMITUAHBIA CJIOH MeMOpaH.
CiieficTBUEM TaKOTO OKHUCJIEHUS SBJSIETCS TIOBBINIIEHNE TPOHUIIAEMO-
cTH MeMOpaH.

IlepeamMuHupoBaHHEe AMHHOKUCIOT — CM. Ipancamunuposanue
aAMUNHOKUCTIOM.

IMupunoxcun (Butamun Bg) — ucnosnb3yercs aid cunTesa Kodep-
MeHTa (hochonupUIoKCcalst, YIacCTBYIONIETO B TPAHCAMUHUPOBAHUHT
amMuHOKHCI0T. CyTOuHast TOTPEGHOCTD — 2—3 MT.
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IIupuMUAMH — TeTepOIUKINYECKOe IIeCTUYJIEHHOe COeIUHEHNE,
coziep:kaliee Ba aToMa a3oTa. SIBJsieTcsl OCHOBOW MUPUMUINHOBBIX
A30THUCTHIX OCHOBAHUI HYKJEWHOBBIX KHCJOT — THUMUHA, ypaIuia,
IIUTO3MWHA.

ITOJI — cm. Ilepexucioe oxucienue aunuoos.

HOJII/IHeHaCbIIJ.leHHbIC JKHPHbIE€ KUCJIOTBI — COAEPKaAT ABE 1 bosee
lIBOIL/'IHHX cBs3eil. B OpraHn3Me 4eJ10BEKa HE CUHTE3UPYIOTCA, II0O3TOMY
JOJIZKHBI ITOCTYIIATDh C HI/IH.[GfI.

HOJII/IHyKJICOTl/lZ[bI — CM. Hymeuﬂoeble Kucjiomol.

IomunenTuapl — ATMHHBIE HEPa3BETBJIEHHbBIE TIETTH, COCTOSIIINE U3
AMUHOKKCJIOT, COEJIMHEHHBIX MENTUAHBIMU CBsi3siMu (eM. ITenmuonas
C8513b).

ITopor anaspo6uoro oomena (ITAHO) — muHUMATbHAS OTHOCH-
TeJIbHAsT MOITHOCTh PabOThI, M3MEPEHHAs 110 MOTPeOJEHUI0 KUCIIO0-
poza B mpoilenTax no otHomrenwio k MIIK, mpu kotopoii HaunHaet
BKJIIOYATHCS TIIUKOJIUTHYECKUH MyTh pecuHTe3a ATD (B KpoBU KOH-
IeHTPAII MOJIOUHOU KUCJIOTHI BO3pacTaeT /10 4 MMOJIb/JT). Y HeTpe-
nuposauubix [TAHO cocrasisier 40-50% ot MIIK, a y crioprcmeHoB
moxet pocturath 70% ot MIIK. Bonee Beicokue Benmunubr [TAHO
y TPEHUPOBAHHBIX OOBSCHSIOTCS TeM, YTO adapoOHOe hochopuanpo-
BaHue y Hux gaet 6osbiie ATD B equHUIly BpeMeHH, TI09TOMY aHad-
po6HbIi 1yTh 00pasoBanuss ATMD — TIMKOAU3 — BKJIIOYAETCS TIPU
6OJIBIITNX HATPY3Kax.

noP - nNcu

ITopor aspo6uoro oomena (ITAO) — HanboJblIas OTHOCUTEIbHAS
MOIIHOCTh paboThI, ©3MEPEHHAs 10 MOTPEOJIEHNIO KUCIOPO/a B TIPO-
nenrax 1o oruouennio Kk MITK, koTopast moaHocThio 06eciednBaeTcs
TKaHEBBIM JIbIXaHWeM (KOHIIEHTPAIIMSI JIaKTaTa B KPOBU He IPEBBIIIIA-
eT 2 MMOJIb/JI, T.€. OCTaeTcsl Ha AopaboueM ypoBHE). Y HETPEeHUpPO-
BaHHbIX [TAO coctaBmsier 20-30% ot yposus MIIK, a y croprceme-
HoB Moxet gocturatb 50—-60% or MIIK. Boabsmme sesmunnsl ITAO
y CIIOPTCMEHOB 00YCJIOBJIEHBI JIYYIIUM Pa3sBUTHEM Y HUX adpOOHOrO
(bochopunupoBanusi, 10ITOMY TaKue HArPY3KU BBITIOJTHSIOTCS TOJIBKO
3a cueT aspobHoro mytu obpasosanus ATD.

IIpoButamMunbl — TIpeNeCTBEHHUKY BUTaMUHOB. [lomanasa ¢ mu-
el B OpraHu3M, IPOBUTAMUHBI TPEBPANIAIOTCSI B BUTAMUHBL.

IIpocrernyeckas rpynna 6enka — cM. Beaku ciosxchvle.
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IIporennassl — depMeHTH Kjacca TUAPOJIA3, PACIIETLISIONTIe
B OeJIKax 1yTeM I'MPOJIU3a MEeNTHIHbIE CBSI3H.

IIporennypus — 1osBAeHIE B MOde OeslKa; HaOI01aeTCs TPy 3a-
6oJIeBaHKAX MTOYEK, CEPAEYHON HEAOCTATOYHOCTH, a TAK/Ke MOCJIe BbI-
HOJTHEHUSI MBIIIIEYHOU PabOThI HOJIBIIOTO 0GBEMA.

IIporeunst — cm. benxu.

IIpoTeoans — rugpoIUTUYECKOE PacCIleIieHne OeIKOB U IIENTUI0B
10 aMUHOKHUCJIOT.

IIporeomutuyeckue pepMeHTbI — (DepMEHTHI, KAaTAIU3UPYIOIIHIE
TUAPOJI3 OEJIKOB M MOJHUIENTU0B. K HUM OTHOCSATCS THUIEBapH-
TeJibHBIE (hepMeHTHI (TIETICUH, TPUIICUH, XUMOTPHUIICUH, TTETTHIA3HI)
Y BHYTPUKJIETOYHBIE TPpOoTenHAa3bl (CcM. Jusocomot).

IIporeocomsbi — GeKOBbIE MYJIbTU(HEPMEHTHBIE KOMILIEKCHI, TPE/I-
HaszHaYeHHbIe JIJIs1 N30MPATETbHOTO PACIIEIIEHNUsT OEKOB, KOTOPHIX
He JIOJDKHO OBITh B KJieTKax. TakoMy TIpeBpallleHUuIo MOABEPraioTCst
qyKepoaHble W JedeKTHbIe OeIKH, a TaKKe PEryJsiTOPHbIe OEJKH,
[PUCYTCTBUE KOTOPBIX OPAHUYEHO BO BpeMeHU (Harnpumep, 6enku —
TOPMOHBI, OEJIKU — PErYJISITOPbI TPAHCKPUIIIIAN).

IIporpoMOuH — OGeJIOK IUIa3Mbl  KPOBH, IIPEBPAIAfONIANACS
B Ipoliecce cBepThiBaHust B hepmeHT TpoMOUH (cM. Tpombuir).

IlcuxoctumyasTopsl — hapMaKoJIOTHUYECKUE CPEICTBA PA3JINYHO-
TO CTPOEHMS, CTUMYJIUPYIOIINE IIeHTPATbHYI0 HEPBHYIO, CEp/le4YHO-
COCYZIMCTYIO ¥ /IBIXaTeJIbHYIO CHCTEMBI. JTa CTUMYJIAINNS BBI3BIBAET
yJIydienre OMO9HEPTEeTUKN MBIIMIEYHON IesITeTbHOCTH, CHUMAET
YCTAJIOCTD 32 CYET MOOUJTHBAIINIO BCEX (PUBUOTOTHIECKUX 1 OMOXMMU-
YECKHX PE3ePBOB, HEOOXOIUMBIX JIJIST BBITTOTHEH ST (PU3NIECKOit pabo-
TBI GOJIBIION HHTEHCUBHOCTH M TIPOIOJIKUTETHBHOCTH, BILUIOTH JI0 TTOJI-
HOTO UX UcTouleHus. [Ipu aToM B opranusMe cClIOpTCMEHa BO3HUKAIOT
riybokue GuoxuMudeckue W (hYHKIIMOHAIbHBIE CABHUIH, HE TOJBKO
oTlacHble JJIs1 3/10POBbsl, HO U HEPEIKO HECOBMECTHUMBbIC C >KU3HBIO.
VI3BeCcTHBI Cilydan CMEPTH CIIOPTCMEHOB, BBI3BAHHOM yIIOTpebIeHneM
JIOTIMHTOB 3TOTO KJacca.

nypP - CBO

Ilypun — cioxHoe TeTepOIUKINYecKOe COeTMHEHHE, COCTOsAIIee
13 IBYX CKOHAEHCUPOBAHHBIX T€TEPOIUKJIOB! IMPUMUINHA 1 UMU/IA~
30J1a. SIBJIsIeTCSA OCHOBOM IMYPUHOBBIX a30TUCTBHIX OCHOBAHUI HYKJIEH-
HOBbBIX KHUCJIOT — a/IEHNHA 1 TYaHWHA.
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PeI[OKC-IIOTeHI.[PIaJI — oM. OxucaumenvHo-60CCMaHO8UMEIbHbLIL
nomenuuanl.

Pemmkanus — cunrtes [ITHK, npexcrasistomumii coboil yaBoene
nux MO]IeKy.JI. PGHJII/IKaHI/IH MHTEHCUBHO HpOTeKaET BO BpeMH KJIETOY-
HOTO JIeJIeHNsI.

Perunon (ButamMuH A) — y4acTBYeT B CBETOBOCIIPUSITAM CeTYAT-
koil ryaza. IloBbimiaer GapbepHyo (GYHKIMIO KOXU U CIU3UCTHIX
o6ostouek. CyrouHast HOTPEeOGHOCTD — 2—3 MT.

Pu6o3a — yrjieBoj, OTHOCSIIMIICS K TIE€HTO3aM, SIBJISTIONIMNACS
obs13aTeIbHBIM KoMIoHeHTOM MoJiekys1 PHK.

Pu60ocomMbl — BHYTPHUKJIETOYHbIE OPraHOU/IbI, COCTOSIIINE U3 OeJI-
koB u pubocomuoit PHK. C yyactem pubocoM OCYIIECTBIASETCS
cHTe3 OEJKOBBIX MOJIEKYJI U3 aMUHOKHCJIOT.

Pu6odaasun (Butamun B,) — mcnosb3yerces st cuntesa Kodep-
MeHTOB TKaHeBoro Jpixanus — WA/l w @MH, yyacTBylomux B riepe-
HOCE aTOMOB BOJIOPOJIA B [IBIXATENIbHOM Tler MUTOXOHIpuii (cMm. PA/]
u OMH).

Puuaunr-gakropsl — cM. Comamonubepuiiol.

PHK (puboHyKIEMHOBbIE KUCJIOTHI) — B KAUeCTBE YIJIEBOLHOIO
KOMIIOHEHTa COJIepKAT PUGO3Y M COCTOST U3 OJHON MOJMHYKICOTH]I-
Holl 1ientu. B opranmame umerorcs Tpu Buga PHK: nndopmarmonnas,
TpaHcnopTHast u pubocomHasi. Mosekysnsi PHK obecrieunBaior pea-
JIU3AIUAT0 B KJIETKe TeHeTHYecKol WHOOpMaIllni U MPUHUMAIOT yda-
cTHe B CHHTe3e OeJIKOB.

CapKOJIeMMa — JIMIIOIIpOTEN IHAA 000JI04Ka MBIIIEYHON KJIETKU.

Capkomep — y4acTOK MHUOMDUOPUILIBI  MEKIAY COCEIHUMU
Z-TIacTUHKaMU.

CBoGoaHOpaauKaibHOe OKuciaenne — cM. Ce0000Hble padukanvl
Kucaopoda.

CB0OOIHBIE pAaaUKAJIbI KUCAOPOAA (OKCHUIAHTHI) — AKTHBHBIE
dbopmbl KuCI0poaa, 00pa3yIoecsi U3 MOCTYIAIONEr0 B OPraHU3M
MOJIEKYJIIPHOTO KHCJIopoaa (KUCIOpoaa BO3yXa). SIBISAsSCH CHIlb-
HENIMMI OKUCIUTESIMA, CBOOOHBIE PAJNKAIBI OKHCIISIOT OEJIKH,
JINTIN/Ibl, HyKJI€EMHOBbBIE KNCJIOTBI. Taxkoe okuceHne Ha3bIBAETCS CBO-
6OAHOPAMKATIBHBIM.
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COM -TEC

ComartoaubepuHbl — rOPMOHbI GETKOBOI MpUpobl. BeipabaTbiBa-
I0TCSI B TUTIOTAJIaMyCe, Jlajiee TTOCTYMA0T B TUTOMU3 U aKTUBUPYIOT
CUHTE3 U BBIJIeJIeHe B KPOBb TOPMOHOB TIEPeIHEN 101 TUTTO(dU3a.

CoMartocTaTUHbI — TOPMOHBI OEJTKOBOIT TPUPOIbL. BerpabaThiBaiot-
sl B TUIIOTAJIaMyCe, Jlajiee IIOCTYyNaloT B runohu3 1 TOPMO3SIT CHHTE3
U BblJIeJIeHNE B KPOBb TOPMOHOB IIe€peiHeli 1011 Tuodusa.

Comatorponus (COMaTOTPOITHBIN TOPMOH, TOPMOH POCTa) — TOP-
MOH 0esIKoBOil mpupoabl. BoipabarbiBaeTcs B IepefHe [0Je TUIIo-
duza. Yckopsier cuHTe3 OEJKOB. YBeJIWYeHHEe CKOPOCTH CHHTE3a
Y CEKPEIMU COMAaTOTPOTTTHA MOKET BBI3BATh aKkpoMeTanuio (cM. Axpo-
Me2anust).

CunexrpodoTomMeTpus — criocob onpeiesieH st KOHIIEHTPAIUK Pac-
TBOPA, OCHOBAHHBII Ha 3aBUCUMOCTH IOTJIONIEHUSI CBETA OIPe/IesIeH-
HOI ITUHBI BOJTHBI OT €T0 KOHIIEHTPAITUU.

Cpounass (9KCTpeHHas) ajantaiusi — CTPYKTYPHO-(YHKIIUO-
HaJIbHAsT TIEPECTPOIKA, TPOUCXO/ISIIIASI B OPraHu3Me HENOCPeICTBEH-
HO [IPU BBITIOJTHEHU Y (pusrdyeckoil paboTsl. Ilesbio aTOTO Tana ajzarn-
TAI[UHU SIBJISIETCS CO3[[AHME MBIIIIAM ONTUMAJIBHBIX YCIOBUN I
(byHKIIMOHMPOBAHUS, TIPEK/IE BCETO 32 CUET YBETUUEHUS UX dHEPTrO-
CHaOKEHMS.

Cpounblii TpeHrpoBOYHbIi 3(pdeKT — mpescTaBiser coboit Guo-
XUMUYECKUE CIBUTU B OPraHU3Me CIIOPTCMEHA, BBI3BIBAEMBIE ITPO-
I[eCCAMHU, COCTABJISIIONIUME CPOYHYIO QJIalTalluio0. DTH CABUTH (DUK-
CUPYIOTCST BO BPEMSI BBITTOTHEHUS (DU3NUECKON HArPy3KU 1 B TeYEHUE
CPOYHOTO BOCCTaHOBJEHUs. [1o TiryOuHe 0OHAPYKEHHBIX OUOXUMI-
YeCKUX M3MEHEHWIT MOXKHO CYANTb O BKJIAJE OTIEJTbHBIX CIIOCOOOB
BoipaboTku AT®D B aHeproobeciieyeH e MPOIeaHHOI PabOTHI.

Crepouzbl — IUKJINYECKUE COEMHEHUST Pa3HOOOPA3HOTO CTPOe-
HU, COflepKallie cTepaHoBoe KOIbil0. OCHOBHBIE CTEPOUIBI OpTra-
HU3MA: XOJIECTEPUH, JKeJTIHBIE KUCIOThI, TOPMOHBI KOPBI HAITOYEeIHNU -
KOB (KOPTUKOCTEPOUIBI ), MY>KCKHE TI0JIOBbIE TOPMOHBI (AHAPOTEHHI ),
>KEHCKUe T10JI0BbIe TOPMOHBI (3CTPOTEHBI).

CynepkoMneHcalysi — IIPEBbIIIEHNE UCXOHOTO YPOBHS XUMUYe-
CKUX COeIMHEHUM, UCIIOJIb3yeMbIX B IIPOIECCE MBIIIEYHOU AesiTelb-
HocTu. Ha BBICOTE CylepKOMIIEHCAITMU BO3PACTAIOT JBUTATEbHBIE
KayecTBa W, CJefoBaresibHo, paborocrocobHocTh. Cynepkomiiernca-
IMsT HOCUT BPEMEHHBII XapakTep, ona obparuma. Ho ecim cyneprom-
MEHCAIINS YACTO TIOBTOPSETCS IPU PETYJISIPHBIX TPEHUPOBKAX, TO 3TO
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BeJIeT K MOCTETIEHHOMY POCTY MCXOMHOTO YPOBHS TaKUX BEIECTB HA
ITTETbHOE BPEMSL.
TecTocTepoH — OCHOBHOU MY>KCKOM ITOJIOBOY TOPMOH.

TUA -TPA

Tuamun (Butamun B() — ucnosbayercst 1711 cunresa kobepMeHTa
tuaMuHandocdara, HeOOXOMMOTO JIJIsi a9POOHOTO paciaga yrieBo-
noB. Cyrounas IoTpeObHOCTb — 2—3 MT.

TI/IMI/IZ[I/IH — HYKJIEO3U/, COCTOHH.[I/If/'I N3 TUMHUHA 1 pI/I603H.

Tumuaunatpudochar (TTD) — HyKIEOTH ], COCTOSITUI UX THMU-
Ha, pubo3bI 1 Tpex hochaTHbIX OcTaTKOB. YuacTByer B cuntese PHK.

TUMHMH — TUPUMUMHOBOE a30TUCTOE OCHOBaHUE, BXOJISIIIEE B CO-
cras Toabko JJHK.

Tupoaun — 3aMeHMMasi aMUHOKHUCIOTA. V3 THpO3WHA CUHTE3U-
pPYIOTCS TOPMOHBI MO3TOBOTO OT/IeJIa HAATIOUEYHUKOB — KATEXO0JIaMU-
HBbI — U TI0/ICOfiepKAalllie TOPMOHBI U TOBUIHON JKeJIe3bl.

THPOKCUH — OCHOBHOI WOJCO/AEpsKAIMUN TOPMOH IUTOBUIHON
Kese3bl. CHHTE3NPYETCS N3 aMUHOKUCIOTH TUPO3UHA € UCITOTh30Ba-
HUEM 10712, TOCTYMAIOIIETO C TUIIEN. Y CKOPSIET OKUCIUTENbHbIE TTPO-
niecchl. [Ipyu M36BITKE TUPO3WH BI3BIBAET Pa3oOIeHre MEXKIY Tepe-
HOCOM 3JIEKTPOHOB B JBIXATETHHON IETTM MUTOXOHAPHUI M CTHTE30M
ATO.

TkaneBoe apixanue (a9po6ubIii pecunted ATD, okucuTeabHOE
dochopunuposanme) — cunre3 ATD B MUTOXOHAPUSIX 34 CUET FHEP-
T OKUCJIEHUsI OpraHimyecKuX BetecTB. HanboJsiee 9acto OKUCIEHUTO
MIO/IBEPTalOTCsT TPOMEKYTOUHBbIE coepnHeHus 1ukaa Kpebea. Takoii
cunres AT emie Hocu