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NMPEAUCIHOBHE

Korxcrpykuna npeanraraemoro ywebnuka tpa-
JHUMOHHAR, HO OH WMEET HECKOALKO OcOobeH-
HOCTeH, FRABHAA M3 KOTOPLIX — €ro uefepoe Ha-
anaseune. Ha npoGaemuolt komsccuu M3 PO
6bu10 npunAaTo pewerue (1993) o6 uananuu no-
BOro Y4eOHHKA MO PUIHOAOrHM AAA CTYACHTOB-
Meanxos noa peaakuwedl B.M.Cumupropa. Oa-
HAKO MO3IXKE B CBAIM C H3AAHHEM Apyrux ydeh-
HHUKOB Mo PU3HONOIUH ObUIO NPUHATO AONOA-
HUTeabHOE pelueHHe: yueBHUK Moa peaaxuwned
B.M.CmupnoBa nepenpodpuanposath AAA CTy-
DEHTOB mneaHarpHueckux d¢akyavreros. [lo-
CKOABKY NpenaraeMulil y4e6HUK K TOMY BpeMe-
HH yxe Gbli B OCHOBHOM HaMTHCAN OAA CTYACH-
108 nevyebHoro dakynbTeTa, GbiaH DOMOARK-
TEALHO HAMMCAHL PAa3AcAbl, KacawoluHecs 0Co-
GennocTeit puanonorun aeredt pasnHYHOro Bo3-
pacra. B pesyabTate 3THX AononHeHuid npeana-
raempif yuebrux MOXeT GbiTh aapecoBaH crTy-
DEHTAM Ae4eSHOro M neauaTpuieckoro ¢gakynn-
TeToB. ECTeCTBEHHO, OH MOXET GLITL HCMOABIO-
BaH M Ha xadenpax PUIHONOIHH NEaaTOrv4uec-
KHX H CIOPTUBHBEIX HHCTHTYTOB.

FaaBbl yyeBHHKA cofiepXKaT TAKKE Marepya-
Al 10 PUIHOROrUK CTAPEIOIULTo OPTAHM3MA.
OHu pacnonoxeHn oTaeabHbIM maparpadom B
COOTBETCTBYIOWKX [aapax, 4To obneryaer Mc-
nonbsopaHue yuebHUXa.

OcoBEHHOCTLIO NOCTPOCHUA YueSHUKA ABnA-
eTCA U TO, 4TO B KOHLE MHOTHX €ro r1as npea-
CTABNEHB CXeMbl (QPYHKUHOHANBHBIX CHCTEM,
ofecneuuBalolIUX CaAMOPETYASHHIO XH3HEHHO
BAXKHBIX NoXazareaell opraHusMa, uTO Cnocod-

CTBYCT HHTCIpallHH NPEARAraeMoro MartepHana
H PA3BUTHIO ¥ CTYACHTOS TBOPHECKOro, AOTHYEC
KOrO MbILUACHUS,

YueOHuk BXA0YACT, KpoMe TPAAWUMOHHBIX
FAAB, W TAKHE pa3acasl, Kak PHIMOMOrHA KheT-
KM, NPHHUUOE H MeXaHWIMB peryatuHu, Ha-
ACXKHOCTE PUINONOTUHECKUX CHCTEM H WX CTA-
peHue, GHOPHTMDB, aJaNTauWs, 3KONOTHS Yeno-
Bexka M OCHOBbI Baneonoruu, dunoforua Tpy-
J0BOH NEATEABHOCTH, BocnponipeacHne. M Tem
He McHee ero obnem ofbiyHul ana yuebHuKop
no GUIKONOTHH. DTO AOCTHIHYTO 3A4 CHET HeT-
KOCTH H3AOXKEHUA MATEPHANA W WCKNIOHECHUA
ero NOBTOPEHHI B pasnuiHbix rnasax. [Tocreso-
BATENLHOCTD TNAB B YueOHMKE TAKOBZ, YTO HIY-
YEHHE XAXAOro APEALIAYIUCIO Pa3nena crnocob-
CTBYET YCBOCHNIO CACAYIOErO MaTepHana,

OcoBeHHOCTEIO YMeBHHKA HBAACTCA TAKKE W
TO, YTO B HeM AdHA KPUTHYECKAA OCHXA Hemo-
CTATOMHO ODOCHOBAHHBIX NPEACTABAICHUR W
KPATKO HMIOXCHA COOCTBEHHAR TOYKA 3peHHs
ABTOPOB MO AHCKYCCHOHHBIM BONMPOCAM — 3TW
MATEPUARDI AAHBI METHTOM B BUIEC MOACHEHHUH.

fipu BKAWuEHNH B YueOHMHK HOBBIX, BOAY-
YeuHBIX B locaeaHee BpeMa AAHHBIX YKA3biBa-
jlorca damMuaun ux aBTopoB. Y4eGHHK HanHcanu
saeenyiouine KadeapamH pasNUYHBIX MESHUMH-
CKHX BY3IOB, ABNAIOWMECT CNEMMANIHCTAMY B CO-
OTBETCTBYIOUIMX padiefax HHIHOAOrHH.

Bupaxcarwo uckpenwoio Garazodaprocme npo-

copy H.A Bapbapaws u npogpeccopy B.A.[Ipae-
ueyesy 3a nomowts ¢ nodzomosxe yuelnuxa.

Jaeedyromuis kagedpoi HopManswoli Pusnosozuu

Poccuiicn 020 20cy0apemeenno2o MeOUUHHCKO20 YHU

npodpeccop B.M, Coukpros



Pasnen I
BBEAEHHE B ®PHU3N0JIOTHIO

Tnasa 1 | OBLASE XAPAKTEPHCTHKA OPTAHH3MA

L.1. MPOOWIR3ALIMA NMPENORABAHHA
®HIHOJIOTHH

YyeGuux NpeaHaszHauen AnNa M3ydeHMAa Kypca
dusHonOrHMY Ha NeyeSHOM M NEAHATPUYECKOM
daxynsreTax MEAHUHHCKHX HHCTUTYTOB.

l'i'penonaaaaue ocoberHocTelt dyrxuwit pa
PaHbBIX CTYNCHSX BO3PACTHOTO PA3BMTHA Opra-
HHIMaA BedeTCA HAa OCHOBE HX CpasHeHUs ¢
dynxuuamn 3penoro opraiusma. [loaromy ma-
TEPHAABR BOIPACTHOH QHUIHONOIUM He BbIACAA-
OTCA B CREUMHANLHEIR pa3jaea KypCa. a H3yqaor-
CA CTYACHTAMH B OpraHWveckod cBA3N ¢ PuIHO-
norvelt Bapocaoro denopexa.

Ceeactina 06 ocobeHHoCTAX PYHKUMA pa3Bu-
BAOLICTOCA W CTAPLIONIEr0 OPraHHIMa CTYACHTHI
ROAYMAIOT TAKXKE Ha JEKHHAX, NPAKTHYECKUX 3a-
HATUAX W NPH camocToATeAbHON pabGore. B ax3a-
MEHALMOHHBIE GUACTR! HA NeaHaTpUYecKHX da-
KYALTETAX BKRIONAT BONpock No ocobeHHoc-
™M PpH3HOSOTUY AeTeit, Ha neveGHoMm daxynbre-
Te — GHU3HOAROTHM CTapeloirero opranusMa. Ta-
Kopo TpeboBatue nporpaMmet Mo GU3IUOAOTHU.

OaHaKo MBI CYHTAEM, HTO CTYACHTH -MECAUKH,
T.¢. Gyaywiue spauM, AO/KHBI HIYHATL TEODETH-
YecKHe OUCUMNAMHM NO ¢AMHON MporpamMMe,
410 obecneynT ux Gonee rayGokywo pyHaamen-
TANBHYIO NOATOTOBKY Ha MAAAWIMX Xypeax.
Takaa nporpamma oGyueHuMA asaserca Gonee
rvbkoill, MoCcKOABKY OHA CO3AaeT YCAOBHUA AAA
npodunizanun obyueHna Ha CTAPUIMX KYPCaxX.

HayueHue cTyneHTaMH-MEAMKAMM aeueBHOro
¥ neaHaTpHuecKoro gaxkyavTeToB ocobeHHOCTE
CTPYKTYPH H PYRKUWK PAIBHBAIOWETOCA U CTa-
peloitero opraxiMama chopmupyer y 6yaywero
Bpaya rayboOKYId TEOPETHYECKYI0 OCHOBY €ro
npopunakTucckoll n acuebHoN aeaTeabHOCTU.
HMenHo ¢ 3TOH UeAbIO M HANHCAH AAHHbIH
Y4eOHHK.

1.2. NEPHOON PAIBHATHA OPTAHH3MA
YEJNOBEKA

Repuoios aeTelk B
noppocTon. B nmocTHaTaAwioM OHTOreHe3e
oOLIYHO BHIACAAIOT TPH XKPHTHYECKWX MepHOaa,

KOraa OTMEHAIOTCA CYWICCTBEHHDIE W3MEHEHUR
MophodyHKUHOHARBHMX NOKa3aTeNeH opranuns-
ma: 3 ropa, 7 ner u 12—16 aer. B knaccudnka-
HMIO KPUTHYECKHX NEPHONOE Pa3BHTHA HeobXo-
AuMO A0GABHTD U NEPHOL HOBOPOXACHHOCTH —
§-$i Mecan xXu3Hu peleHKa, B TeUCHHE KOTOPOTO
No CBOLH «KPHTHIHOCTH» OCOBEHHO BHIACAAIOT-
csi NepBuie MAHYTH 1-ro ABA XKusuu. B moment
POXRCHHA HAYMHAIOTCH HOBBIA OTCUET BPEMEHH
W HOBME YCNOBHA DPA3IBMTHA opraHmsma. Tak,
MPOHCAOAUT CMeHA Cpeabl 0GHTAHUA: BoaAHOH —
Ha BO3AYWHYID, WIMEHACTCA HANPABIEHUE CUABI
rpasHTaunu. PeGerok Bnepsne B XH3IHH nNoay-
YaeT «[NOTOK* BO3AYXA — HadYuHaercs rasoob-
MeH OpraHuIMa ¢ oxpyxawoiueil cpeao#t He no-
CpeacTBOM NAaUeNTH, a yepea aerxue. Peixo
H3IMeHfieTca KpopoolpalieHMEe — ROCAcAOBaA-
TeAbHO OTHOCHTEABHO GOABLIOTO KPYra BKIIOYA-
€TCA MAaBKi Kpyr XpoBoobpawlcHHA, NPOUCXO-
HAT W apyrde uameHeHus (cM. pazaen [3.14).
K 3aBepuieHmio 3-ro roga XusHu Masbily caMo-
CTORTENBHO NMEPEABUTACTCA B OKpYXaOwei cpe-
be, ¢ MMHHMANBHOH NoMoltblo oaepaerca. B sto
BpeMa SypHO pa3BuBaeTca ero pevesoe obute-
HHE C POAMTEAAMM W CBepcTHUKAMM. B Boapacte
7 ner pebenox uger B wikoay. Paasutue LIHC,
aHANKIATOPOB, MblileyHOH CMCTEMBl, Mbilufe-
HHE JO0CTHIAIOT HOBOro YpoBHA. B aToM Boapac-
T¢ HMEET MECTO MWK AKTHBHOCTH runodulapHo-
HaanmoveuHuxopoil cucremel. Kputuveckufi ne-
puol, oxpartbiBalouiHit so3pact ot 12 ao 16 aer,
XapaKkTepuiIyeTcsl APKO BLIPAXEHHBIMH [OPMO-
HAALHBIMM CABHIAMH: MPOMCXONAT MOAOBOE CO~-
3peBaHHE M CBAAHHLE C HUM HIMEHEHUR u-
:;.l;q'eé:)xoro W yMcTBeHHOro cratyca (CM. passien

KOMMaKTHO W AOCTATOMHO NOAHO KPHUTHYEC-
KHe NepHOAbl B PAIBUTUM OPraHUIMAa YYTEHb B
Knaccupukauuy H.MN.Fynaobuva, koTopywo Mol
NPUBOAMM ¢ HEKOTOPHIMH U3MEHERHAMU H J0-
NMOAHEHUAMH.

A. WM (asrenaTassmuiil onTore-
nes

l. ?uﬁp;louauwun nepvoa (3mMGpHoH Ho
Mec).
2. Qeranpliniit nepuoa (naoa or 2 ao 9 mec).



B. Bueyrpobnuit {(socrusTaseamil) oliTorenes
1. [leproa HosopoxaeHHocTH (HeoHaTaNb-
Hulit nepyoa, oT poxaeHHa ao | Mec).
2. ]l'lepuo)n rpyasofo Bo3pacta (o7 | mec ao
rona).
3. Acenpnniit nepuoa (o1 1 rosa a0 3 aer).
4. JowkonpHbitt nepuoa (ot 3 ao 7 ner).
5. Mnamwuuit wxonbhbifi nepuoa (y mManp-
uukoe oT 7 20 13 net, y aeporex ot 7 g0
11 ner).
6. MoapocTkosbiil Bo3pacT (nyGepratHblit
neproa): y Marpuuxos ot 13 ao 17 ner,
y Aeboyex ot L1 no 15 ner.
Mpnseaem Taxxe Xxraccuprcaund nepHonos
XKH3HUW BIpochoro vyenoeexa (taéa. 1.1).

Tabtnanwua 11 Knsccnduxanna Bepuosos XuInm
IPOCAOTO WEROBEKA

Tlephoa Xu¥HM My»sHM Kenmmnnst
1. IOHowecKkni ¢ 17=21 ron 15—=20 ner
(Gosevmnbunit) | (owown) (AeBywKH)
2. Speaniit popact, |21 ron—35 ner| 20—3S ner
neppHil NepHon
3. 3peaniit poypacy, 3560 ner 3555 »
BTOpoit nepHon ‘
4. Floxunoh sospact| 60~75 » | 55—75 »
5. Crapuecknit 7590 » 75=90 »
po3pact
6. Noaroxurean Crapuie 90 ner|Crapwe 90 ner

1.3. OCHOBHHME ®H3HOJIOTHIECKHME
NOoHATHA

Ousnonornn (rpeu. phisis — npupona, logos —
Hayxa) — Hayxa O MeXaHu3Max pyHKUMOHHpO-
BAHHA KACTOK, OPraHos, CHCTEM, OpPraHM3IMa B
LUeNOM K B3aUMOACHCTBMA €ro ¢ oKpyXaiowel
cpeaoll. Baancom ans uayueHus dusvonoruu
ABNACTCA XOpollee IHAHKE CTPOCHMA Yenosexa
H QPHIHKO-XUMHYCCKUX MPOUECCOB, NPOTEKAND-
KX B OPTAHH3ME.

Mepsne obobwenua o paboTe OpraHoB Yeno-
PeYecKoro Teaa MOABHAHCE B V B. 20 H.3. H
Obian ces3anbl ¢ epaueBuoll wkonod Twunno-
Kpata. [lpeobaanalowinm NPpHHUKNOM B GH3HO-
NOrHK 3TOTO MepHOAa BMAOTH A0 HAauana XX B.
Obln  aHarumudeckud nodxod, XapaKTepH3YI0-
iiniicA cTpeMAieHueM BO3MOXHO [AyDxe pac-
WIeHUTDL H3yyaeMmoe apneHHe. Baarogapa stomy
NPMHUWNY ObNO NoAyueHo Gonbluoe KOAHYECT-
BO HAY4YHBIX AAHHDIX O HEATCABHOCTH KACTOK,
OPraHoB U cuctTeM. OOHAKO BCACACTBHE Npeos-
NANAHHSA 3TOTO NPHHUNNA B GHIHONOTHH HaMe-

THROCH OTCTABAHHE B U3YYCHHH LIETOCTHOTO Op-
raHnama. «HMccnepoparens, koTophlifl B moMcxax
MCTHHBL Bee Gonee M Goaee ApoGHT Mayyaemoe
fBACHWE, PHUCKYET Y3HATD BCC... HH O YeM»
(b.lloy).

B nepsoit nonosure XX B. 8 dusnonoruu
CTan NPeBaNHPOBATD Keaocmuvili nooxod Kk usyve-
K0 opzaNuIMa. BaxHYo poab B CTAHOBACHWM
3TOro MPHHUMMA curpany paGotet M.M1.T1aero-
BA H €ro Koabl. Buino ycranopaero, yTO le-
AOCTHOCTL OPraHUM3IMa 0beceYuBaETCA B3AKMO-
aelcTBeM BCEX KNETOK, TKaMeft, opravop Gna-
roAapa aKTHBHOCTH MHTErPHPYIOIHUX CHCTEM —
HepBHOH, 3Hnox§uuaoﬁ, ummMynHol. Bo sro-
po#t nonosuHe XX B. B CBA3K ¢ GYpHHIM PA3IBH-
THEM TeXHUXH, paspaboTxoil ToHYalWIKX MeTo-
AOB HCCNENOBAHHA AHANHUTHYCCKMH NPUHUWR B
PU3HOAOTUN, KAK U BO MHOTHX APYIHX OTpacaax
MEAHUHHCKHX HAYK, CTAR CHOBA Npeobnaman-
WM. OfHAKO AHAANTHUECKME HCCACNOBAHMA
Hopellwero mepuoga B GOALIIHHCTBE CAYYACP
NPOBOAWAKCD € MO3IMUMHA BLIACHEHHA 3AKOHO-
Meprocteil QYHXKUHOHMPOBAHMS LEROCTHOTO
oprarusma. [lpUHUKMD UECAOCTHOCTH OPraHul-
Ma — peayuiHil NpUHLMN B H3ydeHun npobnem
duanonoruu, oH obecrevusaer Gofee yvcnem-
HOC HIYYEHHE OTAGALHLIX OPraHoB, TKaHeR H
CHMCTEM.

Txaus — B 3BOAIOUKHK CROXMBLIAACA CHCTe-
Ma KAETOK H HEKNETOUHbIX CTPYKTYp. ofbeam-
HEHHMX OOIMHOCTBIO CTPOCHHR, (QYHKUMM,
NPOMCXOXKACHHA. PaznnvaoT weThipe BULa TKa-
He#l: 1) anuTeAHaANbHAA TKAHDL — MOKPOBHHIH M
XKeneaucThi  snuTeauil; 2) coeauMHTENAbHAA
TKAHb — COGCTBEHHO COCAMHUTENbLHAA (PHIXAan
H NAOTHAA BONOKHHUCTAA), XHPOBAA, XpAille-
BafA, KOCTHAA, reMONOITHYECKHUE TKAHW, KPOBb;
3) Mplweynast TKaHD — cKeleTHaA, cepAedHan,
raagKas; 4) HeppHaa TKaMb.

Pone pasnuyHBIX TKaHeH opraHkiMa BecbMa
paznoofipazHa. Jnurenuit (epithelium; rpeu.
epi — Haa YeM-nubo, nosepx uero-anbo, thele —
COCOK MONOYMHON Xese3nl), HanpuMmep, BHICTM-
NACT MOBEPXHOCTD TENA, CAHIHCTDIE W CEPO3HBIE
ofonouxn, obpasyer GOALWMKACTBO Xeaed opra-
HuaMa, [lokpoeRrbii anuteanit otaeaser opra-
HH3M OT BHELIHEA cpeabl, yWacTByeT B oOmene
BeniecTs MEXOY BHYTPeHHCH W BHeWHel cpenoi
opraiusMa u 1.4. bonee myGoko pyrKunu seex
TKAHEH M3Y4a10TCA B PAIMMHYHLIX pasaenax Xxypea
du3nonorun. Paxivie TKaHu oBpasytoT opraHml.

Opran — uacTb oprannsMa, o6ocobneHHan B
BHAE KOMMACKCA TKaHeH, CAOXHBLIErocs B Tipo-
tecce IBONOUHOHHOIO PA3BUTHA W BHINTOAHAIO~
utero cneunduueckyio dpynxuuo. Popmupopa-~
HHe OpPraHos B NPoOLECcCe JBORIOLUHNM MPOHIOWNAD
B CBAIM ¢ HEOGXOAUMOCTSHIO ANA OPraHMaIMa pa3-
BUTHA kakofi-anGo konkpervoit ¢pyukunn. Ha-



npuMep, novuka obecneunpaer BblleNeHHE Mpo-
AYKTOB 00MeHa, a3 ~— BOCMpUATHE PAITHYHOR
CTEMEHU OCBLIREHHOCTH OKPYXaoueit cpeawbl,
dopmMbl npeaMeToB, HX UBeTA. OpPraH COCTOMT H3
CTPYKTYPHO-PYHKUHOHARDHBIX eauHWU, npea-
CTARNMAIOWHX colioll KNeTKY HAM COBOKYRHOCTH
KBeTOK, CMocofHYI0 BbINOAHATE OCHOBHYIO
QYRKUMIO oprana B manbix Mmacwrabax. Tax,
GYHKUNOHANBHOH EANHMLIICH NOMKH ABnfeTch
HeDpOH, MeYeHH — MEYCHOYHAA [ONLKA, H3o-
AMPOBAHHON cCKeaeTHON MBIWIUB -~ MUWOHUMT
(B YCAOBHAX LEAOTO OPraHH3IMA 3TO ABWUTaTeNbL-
HAR EAMHMUA. COBOKYMHOCTL MOTOHEHpoOHA H
HHHEPBHPYEMbIX HM  MbIWICYHBIX BOMOKOH).
B npouecce asomounu ana puinontieHUs Gonee
CROXHBX PyHKuuit opraHsl obbveauHwnvce B
CHCTEMBL.

Cucremm opramusma. Paznnvaor $Msnono-
ruueckue u GyHKuHoHanbHbie cucremel. @ u-
IHONOTHYECKAA CHCTEMA — 3TO Ha-
CRCACTBEHHO JAKDENACHHAA COBOXYNHOCTb Op-
raqoB U TKaHel, BoinoAHAOwWas obulyio ¢pyHx-
U0, HHOrAA HecKonbxo GyHKUMA. Hanpumep,
NHIEBAPUTEAbHAs CHCTEMA, ofecnieyyBaionan
NOCTYMACHWE MNUTATEILHBIX BewlecTsa B Opra-
HU3M, BKTIOMACT POT, MHILCBOA, XKCAYAOK, KW-
IEYHHX, @ TaKXKe MevYeHb W NOAXKEAYAOUHYIO
Xenesy, BhipafaTbiBasoitide NMHWEBAPUTEAbLHBIC
cokn. TofxeayaouHan XKenesa BuipabarnisacT
TaKXe FOPMOHDL: IMIOKArOH, HHCYAHH — M ABAA-
eTCcA COCTABHON JA4CTBHIO 3HAOKPMHHOH cucTe-
Mbl — COBOKYMHOCTH PazNM4HLIX OpraHos (3H-
DOKPHHHDBIX XKene3) U OTOEAbHBIX KNETOK, Bhipa-
SaTBA0WUX GHONOTHYECKK AKTHBHEIS BEWECT-
Ba — rOpMOHbL. YHCAo BHINOROTHIECKHX CHC-
TeM orpanuderio. Umu apndiorca HepsHan, 3H-
JOXPHHHAA, UMMYHHAf, CepACHHO-COCYANUCTAA,
CUCTEMB! XPOBH, ALIXAHUR, NHIUEBADEHUA, Bbli-
ACACHHA, BOCTIPOM3IBCACHHA, [TOKPOBHAA CHCTE-
Ma (koxa).

PyHKUHOHANDBHAA CHCTEMA, CO-
raacHo [1. K. AHoXHHY, — AMHAMM4ecKasA coBO-
KYNHOCTb PAIAMMHEIX OPraHoB H HINONOrK-
YyecKHX cHCTeM, GOPMUPYIOWAACA ANA AOCTHXe-
HUA MOACIHOTO AAA OPralvusMa MpUcrocobu-
TenbHoro pesyastata. PyHkuvoHanpHbe cucte-
MH [TOAAEPXUBAIOT ONTHManbHble dUIHOAOTH-
yeckHe noxalarenM, obGecneyMmsalouive AOCTH-
KEHHE NONEIHOTO PE3YNbTATA -~ YAOBACTBOpE-
Hue GHOAOMMYECKHX M COLUMANBHMX noTpehHoC-
Tell, Bocnpon3BeacHHe U T.4. YHcao opraios u
PHIMOAOTHUECCKUX CHCTEM OpraHu3Ima, Bxoaa-
WHX B TC¢ HAH HHble DYHKUWOHANDHBIC CHCTe-
Mbi, Bapuabensio. Hanpumep, ans boccTaHoB-
JCHMA HOPMANbHOH BEAWYMHHI CHH3HBLICIOCA
APTEPHANLHOIO NABACHHA MOXET OXA3aTbCA AO-
CTATOMHBMM YyHallleHua cepaucGueHuit u cyxe-
HUA KPOBEHOCHLIX COCYSOB C MOMOWbIO HEPB-

polt cuctempl. Oanako mocae 3IHAMMTEAbHOH
KpOBONOTEpH U CYilteCcTBEHHOrO CHHXEHHMA ap-
TEPHANDBHONO AABACHUS AN €ro BOCCTAHOBAE-
HWA no HopMmbl ¢opmupyerca Gonee cnoxHas
GYHKUMOHANBHAA CMCTEMA, BKAOMAOWUIAA HE
TOALKO CePACYHO-COCYAMCTYHD U HEPBHYIO CHC-
TeMBI, HO M CHCTEMbl BbiaencHuUs (JTOUKH BMAE-
JAAKT MCHbLIIE BOABI), FHAOKPHHHYIO, KpOBH,
NUHIuEBAPHTENbRYIO (NOTpeGnenvwe Boaul Benea-
CTBHE Pa3BHBAIOIUCHCA Xaxasl).

Biaumone#cTeHe pasaH4HDIX CHCTEM 00ecne-
YUBACT BEICOKYIO HANEXKHOCTHL LENOCTHOrO Opra-
HH3Ma,

XHBOTHMHU OPravHmusm — 3o oT-
KpBITas MAKPOMONEXYNADHAA, CAMOPETYAHPYIO-
H1afAcA, CAMOBOCCTARABAMBAIOUIANACA W CAMOBOC-
NPOH3BOAAWAACA € MOMOWDIO HEMPEPHIBHOIO
ofiMeHA BELIECTB W IHEPIHH CUCTEMA, clocod-
HAA YYBCTBOBATH, AXTUBHO, lEREHANPABACHHO
NEPEABUIATLCH H ANANTHPOBATLCA B OKPYXAID-
wei cpeae. CaMo CAOBO «OPraHU3IM» CEMAHTH-
YECKH CBA3AHO C NOHATHEM «opraHH3auuas, Ax-
THBHOCTE €10 ONPeRcAACTCA YCAOBMAMM Cylue-
CTBOBAHHMA H  COOTBETCTBYIOLWLMM  YPOBHEM
DYHKLIHOHKPOBAHNHA BCEX OPTAHOB H CHCTEM.

Pyuxyus (or aar. functio — ACATEALHOCTD) —
cneuuduryeckan AEATEALHOCTE KACTOK, OPraHos
1 CHCTEM MO OHECNEUCHUIO KHIHEACATEALHOCTH
uenoro oprannama. OyHkuuelt cepauva, Hanpu-
Mep, ABAACTCA BArHeTaHue KpPOBM B apTepHanb-
HYIO CUCTeMY, PYHKUUA FHAOKPHHNHBIX Xenes —
sbipaloTKa ropMolios, PyHKUHA KeAyaAoqMHO-
KHWEYHOro TpakTa — obecneyeHne moctymnne-
HUA NUTATEALHLIX BEWECTE B XPOBL, YTO AOCTH-
FacTcs ¢ MOMOUIBLI0 MEXAHHMECKOR H XUMHuCC-
Kok obGpaloTkH NMULLEBLIX BELIECTE H BCACHBA-
HHA B KpOoBb H AHUMDY MPOAYKTOB MX 'HAPOAMIA.
HexoTopbie Opransl M cHCTEME! BHIMOAHAIOT He-
ckoabko o¢yHKuMR. Tak, raasHoit ¢ynkuuen
MmoveK ABIACTCA BHACACHHE MPOAYKTOB ODMEHA
1 YyXKepoatbiX selilecTs. OAHAKO NOYKH UIPAIOT
BECbMA BAXHYIO PONb H B NOSACPXKAHHW MeTa-
ConMyeckux noxazarenci opranHiMa, p oOMeHe
BelleCTB W BblpaboTke GHONOrKMECKY AKTHBHbIX

BELUCCTB.

— TEOPETHILCKAN OCNOBA MoJN-
oM. D70 3aBeplIaOwAn yyebnana aHcUMNAKHA
AOKAHHHYECKONO MeAHKo-GHOoAOrHUeCKOro ob-
Pa30BAHHA CTYACHTOB-MEAHKOB. [ayGoxoe 3Ha-
HHE 32KOHOMEpPHOCTeH QPYHXUWOHWPOBAHMA
PAIIMYHbIX OPraHoB, CHCTEM M MEXAHM3MOB MX
peryadposaHiua ofecneMnBaeT YCNeupoe H3yde-
HME ApYTHX NpeAMeTOR — haroloruveckoli ¢u-
3HONOrHN, PapMAKOAOIHH, KAMHUYECKHX AMc-
uxnanH. Pusnonorua AEAAETCA TCOPETHIECKOH
Gaszoft AnA WayyeHUA TPALHLUMOHKBIX K HETpalK-
UHOHHBIX MeTogoB Neyera. Mo Mepe Toro kak
MOHUMAHHE MCXAHMIMOB ACATCALHOCTH oOpra-



HOB H CHCTEM OPTAaHH3IMA, MCXAHHU3IMOB HUX pery-
JMPOBAHMA cTaHoBWNoch Bce Gonee u Gonee
cayGOXHM, CO3NABANUCH YCAOBHA AnA paspaboT-
KH 3PPeKTHBHBIX HAYYHO 0GOCHOBaHHbLIX cno-
cobos neuenun 3abonepaHuit uenopeka. Bpau,
JHAIOIHA MEXaAHHIMbI PYHKUHOHHPOBAHUA OD-
raHoB, CHMCTEM W OpPraHH3IMa B UCAOM, MOXET
NOCTABHTEL Gonee TOUMHMH AHArHO3 U HAZHAMUTS
aieKBaTHOE NeucHHEe, HCKNIOMAUEE BOIMOXK-
HOCTL HAPYIWICHUA PHIHOAOTHIECKOTO PpaBHOBE-
CHA W HAACXHON paboTul OPranoB M CHCTEM Op-
raHuaIMa.

1.4. HAAEXHOCTh ®@H3HOJOTHYECKAX
CHCTEM

OpraHnaMm B NPOLECCE XUIHEACATENbHOCTH He-
PEAXKO MCTIBITHIBAST CHIBHLIE IMOLHONANBHIE H
duruecKHe HArpY3KH, MoasepraeTca reoduIn-
YECKUM BOINCHCTBHAM — BLICOKMX M HH3KHX
TEMNEPATYP, NEOMATHMUTHOTO NOAA, CONHEYHON
pazuauuu. B npotiecce spomounit chopMupo-
BANIMCh PAMMMHDIE MEXAHH3Mbl, OBeCneunpalo-
WwHe onTUMaAbHBIE NpHcnocobKuTEAbHBIE peaK-
K. B noxoe MHOTHe OpraHbl K CUCTEMH!
GYHKUMOHMPYIOT C MHHHMARLHON Harpy3xod,
npu PUIHICCKOM HANPAXKEHHH WHTEHCHBHOCTS
DeATEALHOCTH MX MOXET BO3PACTATL B ACCATKM
pa3. OcHoBHLIMM dakTopamu, obecneywpaln-
UMK HAZEXHOCTD CHCTEM OPraHu3Ma, ABAAIOT-
cA caenyolue.
1. Peseps cmpyxmypueix 34eMennios ¢ 0,

# Hux Qynxxuonasvian molbussspocms. “ucno
KACTOK H CTPYKTYPHBIX 3AEMEHTOB B PA3THYRBIX
OPraHax v TKaHAX NpeBsitisacT HX HeobxoanMbIi
YpOBeHb, AOCTATOMHBIA AnA peanusaunM QyHx-
UMA oprapusma, HMaxoasuierocs B Mokoe. Tak,
HanpuMep, BO BPEMA OTALIXA YeNOBEKA B MOKOA-
meica Mpiwue PyHkunorupyer Heboabisoe
YHCNO KAaNUAAAPOB — 0K0A0 30 OTKpLITHIX Ka-
NHAAAPOB HAa | MM? MONEPEYHOro CceueHua
MbiOsl (AeXYpHbIE XKaMHUANAPH), MPH MAKCH-
Manbioit pabore Mbiwub YHCNO GPYHKUHOHUPY-
omKx (OTKpBITHIX) KaMUWAAAPOB JOXOAMT AO
3000 na | mm. B cepane oaHOMOMERTHO PyHK-
uvoHupyer S0 % xanuanapos, a 50 % — He
PYHKLUHOHUPYET, KOPOHAPHbI XpOBOTOX 8
NOKOE COCTABAACT AHWL 25 % OT MaKCHMANbHO-
ro. Ha kaxnoll Toyke xXoxH oGHApyXMBaerca
MHOXECTBO PpEUCNTOPOB — MPHKOCHOBEHMA,
aapnenus, pubpauvu, Tenaosmx, Xxoaopwx, Go-
Aesbix. Hanuune pesepea CTPYKTYPHEX INEMeEH-
Top obecneuuBaerT MX QYHXUWOHANBHYI0 MO~
GMABHOCTDE — CMEHY QYHKUHOHUDYIOIMKNX e~
MEHTOB: OfHH paboTalOT, APYIME OTALIXAIOT
{(PpynkuuoHnpoBaHe H MOKOR vepeayiotTca).

OHATUE «PYHXUHOHANBHAA MOOGHABHOCTb* B
duznonoruio Been I.T.CHAKUH.

2. Mxpmaue ¢ dusnosrozunecxnx cucme-

Max BCTPEMACTCA BeChMA MACTO, 4TO TaKkXe No-
BHIWACT WX HAACKHOCTH: B OpPraHM3Me NBa Aer-
KHX, ABe MOYKH, RBA INa3a, OBa yxa, Naphbie
HEpBHLIE CTBOAB, KOTOpbie B PYHKUHOHANDHOM
OTHOWIEHHK B 3HATHTCABHOA cTeneHu nepexphl-
BAIOT ApYr ApYra: Hanpumep, Nesbiif W MpaBui
Gayxnaowme H cuMmnaTiieckre nepssl. Unnep-
BAUMSA BHYTPCHHUX OPranoB, CKeAeTHOH MYycKy-
AaTYpsl W KOXU OCYWECTBARETCS N3 HECKOALKHX
CerMCHTOB CMHHHOTO Mo3ra. HelipoHu ueHT-
POB, PErYAUPYIOLUKX paHyHbie GYHKUHH, pac-
NONOXEHH B PazHbIX OTALAAX FOAOBHOIO MOITa,
4T0 TakxKe MOBLIWACT HAACKHOCTL PErynauMu
$yHkuuit opranmsma. JlyGnupyerca depmenra-
TUBHAA ofipaoTKa NWUIK, NocTynalowel B xe-
AYROMHO-KHIUEYHBIR TPaKT, — MocAe yaaleMua
Kenyaka no MeAHUMHCKUM MOKazaHUAM NMHuie-
BApEHUE MOXET OCYWECTEAATECA. TPH MEXaHH3-
Ma peryaauun HyHKumMid opraHuama (HepBHLIA,
FyMOpPanbHEIl M MMoreHHbil) obecneuusaror
TOHKYIO  NPUCNOCOGHTENLHYI0O  PETYARLIUIO
byuxunii opraHos M CHCTEM B COOTBETCTBHM C
noTpeGHOCTAMK OPrafv3Ma B paIIMMHbBIX YCo-
BuAX xuzneacarenvtiocTn. Mpumepom ayGnupo-
BAHHUA ABNSETCA MNO2OKONMYPHOCIb MeEXaHU3-
MOB PeryAflnH pALd PHINOAOIHYECKHX NoXa3a-
tenell. Peryaauma aprepHanbHoro naBaeHus,
HaNPUMEP, OCYUWECTEANETCA C MOMOLKBIO Mexa-
HH3MoB GoicTporo pearupopaHua (peduiextop-
Has perynsalHRA), MEXaHHIMOB HebuicTporo pea-
THPOBAHHA (rOpPMOHANLHAA W MHOTCHHAA pery-
NAUNA COCYRUCTOrO TOHYCA, HIMEHEHHA oObemMa
BOALI B KPOBH 33 CHET MiEpPEXoja ¢ W3 XanmWnaa-
POB B TKAHD W O0PaTHO), MEXAHH3IMOB MeACH-
HOTO PpeArnpoBAHHA (WIMEHEHHA XOAMMECTBA
BHBOAMMONH W3 OPraHM3Ma BOALI ¢ MOMOLILIO
PEryNaTOPHUX BAHARUR Ha mouku). [ocroau-
cTBo pH BHYTpeHMelt cpensi noanepXusaerca
NErKMMM, noukamH, GydepHbIMM CHCTEMaMU
XpOBK.

3. Adanmeanus — coBoOXyYNHOCTb peaxuuit u
MEXaHH3MOB WX oCYIlecTBacHUA, OOecMeuupa-
OWHX aopucnocofneHye OPraHUIMa K U3MEHe-
HUAM BHElIHeH cpeabl (NpUpoaHMX, coOUWanb-
HHIX H MPOH3IBOACTBEHHMX). ANANTHBHBIC peak-
LMW MOTYT ObTb BpOXIAeHHBIMH H Tpuobpe-
TEHHLIMH, OCYWIECTBAATLCA HA KACTOMHOM, Op-
FAHHOM, CHCTEMHOM H OpPTaHH3IMEHHOM YpPOB-
HAX. MexaHMiMbt aganTaWK BECbMA Pa3HO-
ofpa3nel. Hanpumep., NpM CHMCTEMaTHYCCKOWH
YCUNCHHOI H3MMecKol Rarpy3ke pa3BHBaeTCA
rHnepTpodHA Muilliu, NpH AbIXaHUM BOIAYXOM
C MOHUXEHHbIM COAepXalMWEM KHCJIOpOna yBe-
AHYHBACTCA YpoBeHb remMorloGuHa B XpOBH,
MNOBLIWAIOTCH YHCAO XKAaNMAMRPOB B TKaHAX,
BEHTUAANMA NErKHX, Mpu ACHCTBHM HU3IKON
TeMNepaTyphl Bo3pacTaeT oOMeH BeluecTs,



YMEHBIHACTCA TeMnooTaaya; NpU ACHACTBHH
HHPEKUHOHHBIX areHTOB GOPMMPYETCA MUMMY-
HHTeT.

4, Pezenepanan nospexcoennoi nacmu op2ang
NAS MIKOHN 8 CHNING3 NOGNX CHSPYKIMMYPHMX Ae~
MENmOe TAKKE NMOBLILLIAIOT HAAEKHOCTL PUIHO-
Aorvyeckux cucrem. Tax, Geaku opraHHaMa Ha
50 % oGHosasuoTcs 3a 80 akelt, TKaHb neve-
BNl — 3a 10 auelt, pce Teno exeanesno obHoB-
naerca Ha 5 %. HepBuble BoAOKNA MOBpeXACH-
HOTO M CLIHTOTO HEPBA pereHepvpyloT (pacryr),
HX peryaatoprana GyHKUWA BOCCTAHABAWBACTCA;
NOBPEeXACHHNNA 3NUTCANH pereHepupyer, pai-
Pe3anHAn U CIUMTas KOXa CpacTaeTcA, mepeca-
KEHHLIA H2a ODOXKEHHYIO MOBEPXHOCTH Tena
YYACTOK KOXM NPUXKHBAETCA, CIUHTLIE nocae
OnepaLHH KPOBEHOCHLIE COCYAbL! W CAOMaHHBIE
8 PE3YALTATE TPABMBI KOCTH CPacTalTCA.

8, Ixonomunnocmd PYNKHRORNPOSSHNR &cex
0p2anoe § CHCINEM TAKXKE TOBbILIACT HX HANCXK-
HOCTh. OHA peanM3yercs ¢ NOMOUILIO MHOMHMX
MEXaHH3IMOB, [AABHLIM H3 KOTOPHIX ABAACTCA
BO3MOXHOCTb MPUCROCODACHHA NEATEABHOCTH
MoBOro oprala ¥ CHCTEMB! K TEKYWWM moTpeh-
HOCTAM opraHWima, Tak, vactoTa cepiAeqHbIX
coxpalueHH#l 8 moxoe cocrasaser 60—80 B Mn-
HyTy. a 80 Bpemst Suictporo Gera — 150200,
NPH MBILEHHOM K IMOUUOHANLHOM MOXOE, B
YCAOBHAX TEMNEpaTYPH! KoM(PopTa H HATOWAK
PACXOA JHEPrHUM OpraHu3IMoM 3a 1 4 cocTtaena-
et okono 70 kxan, a npu TaAXeaod pMIMdecKol
paBore — 600 kkan u Gonee, T.. BO3PACTALT B
8—10 pa3. B opraHuame ¢ HenmocpeACTBCHHOR
3aTpaTol IHEPrUH NepeHOCATCH (TPAHCNOPTH-
pYIOTCS uepe3 KACTOMHYI0 MeMmGpany) Bcero
AWIIE HECKOABLKO MOHOB, OCHOBHBIE W3 HUX —
Na*, Ca¥, no-sHauMomy. Cl”~ H Hexotopbie
apyrwe. Ho 3T0ro okasmbipaerca ROCTATOYRO
ona obecnevenua BCACHIBAHHA B XKEAYAOMHO-
KHLICYHOM TPAKTE, CO3NAHHUA INCKTPHUECKUX
3apARAOB KMETOK OpPraHu3iMa, mMepeMellerMA
soft B KASTKY H olpaTHO, NpOLECCOB MOYeoH-
Pa30BaHMA, PETYAAILHN OCMOTHYECKOTO AaBne-
Hua, pH suyTpenteli cpeam oprawusma.
Kpome Toro, cam TpaHCnopT HOHOB B KNETKY H
H3 KACTKH BOMPEKH XOHUCHTPAUHOHHOMY M
AMEKTPHYECKOMY [PAAMCHTAM TAKXKE OCYUICCT-
BASETCA BECHMA IKOHOMUYHO. Tax, Hampumep,
Na* u3 K1eTKH BLIBOAMTCA € 3aTpaToil aHep-
rMH, a oappawerne K* B knerxy ocyutecrensd-
etca Ges aaTpaTi 3Heprun. B npouecce Tpyao-
80 ACATEABHOCTH K B cnopre (paboTa Ha KOH-
seifiepe, obpalorxa aeraneit palouum, XoM-
nAekc MMMHACTHYECKHX YNPaXHEHHA) BHavane
(NpH  OCBOCHUH HABHIKOB) 3aTPA4YMBAIOTCA
GoxplHe YCHAHA, BKAIOMAETCA HIGBITOYHOE
YHCNO MBILEYHBIX TPy, 3aTpavuBaeTca 60Mb-
100¢ KOAMMECTBO IHEPTHU, UMEET MECTO IMO-

uvonansHoe HanpaxexHue. Korna wassiku yn-
podeHbl, MHOTHEC ABHXEHMA CTAHOBATCA ABTO-
MATH3IWPOBAHKRBIMU — IKOHOMHUHLIMH, HIOLI-
TOUHBIE HCKNIOYAIOTCA.

6. Cralixcense op:anuIma xuca0podom ABNA-
eTCA JOCTATOMHBIM AAXE MPH IHAYHTEABHOM
YMEHbLIEHHH €ro NAPLHANLHOTO AaBNEHNA B aT-
mochepHoM BO3ayXe, TaK xXax remornobun
O4eHb Aerko HachiaeTca Kncnopogsom. Hanpu-
Mep, NpH CHUXEHWW MAPUMARLHOLO MABACHMUA
Kucnopoaa B Aerknx co 100 go 60 mm pr.cT.
NpOUCHT HACHIUICHUA reMoraobuHa XHCAOPO-
AOM CHMXAETCA BCEro AHie ¢ 97 po 90 %, uro
HE CKA3BIBACTCA OTPHUATEABHO HA COCTOAHMM
OPraHMH3Ma.

7. Parenmse ¢ )us0- u onmozenere cmpyxmy-
Do OP2aH08 CBA3AHO ¢ YBEAHYCHUEM MHTEHCHB-
HOCTH MX QYHKUHOHMPOBAHMA, YTO TAKKE BHl-
cTynaet B poau axropa HagexXHocTH. Tak, Ha-
NpUMeEp, HHTCHCHBHAA H3MYecKan Harpyska
obecrrieynwna COOTBETCTBYIOILCE MOTpeHHOCTAM
OPraHH3MA Pa3BHTHE CKEACTHOR MYCKYAATYPH,

HC, cepaeuno-cocyaucToi cuctemsl. B ceow
ovepenb COBEPIICHHAA CTPYKTYpAa OpraHa WAM
CHCTEMBbl — OCHOBA HX BHICOXUX PYRXUHOHANDb-
HMX Bo3MOXKHocTeil. Oprau, KoTopblit He PyHK-
LHOHUPYET HIN HEAOCTATOUHO GYHKUHOHHPYET,
HaYMHaeT YBAAATb, aTpoduUpoBaTLCH. YBENMue-
HHE UHTCHCHBHOCTH ACATENLHOCTH MO3Ta B PH-
AoreHele (BO3pacTaHve ABMraTeNbHON aKTuB-
HOCTH, pacllMpeHue penepTyapa NOBENCHYEC-
XHX peakuwil) cmocobcroBano ero GuicTpoMy
Pa3BUTHIO M YCAOKHEHHID OMOpHO-ABHIATEN b~
Horo annapara. AKTHBHaA ncuxuueckaa v du-
INYECKAA ACATENLHOCTL MeNOBEXA M NPUMATOB
ofecneynna 6ypHoe passutTe Xopul GoAbworo
MO3ra.

8. Bucoxyro cmenens nademnocmu ¢ paliome
HHC obGecneuubaer Takoe ee ¢BOHCTBO. KaK
NAACTHYHOCTD — CNOCODHOCTL HEPBHBIX 3ne-
MEHTOB W HMX ODLCAHMHCHMA X nepecTpoiike
dyHkunonanoibix ceoiters. [Tpumepamu, wa-
AocTpupyoitumy 1o ceofictso LUHC, asanior-
CA yaydlleHHe MpoBeAeHUA MHEPBHBLIX WMMYMb-
COB, MOBTOPHO WAYWIMX NO OSHOMY H TOMY Xe€
NyTH, oOpa3loBaHHe HOBMLX BpPEMCHHMBIX CBA3CH
OpH BupaboTKe YOROBHBIX pedaexcos, oGpazo-
BARME AOMHHAHTHOrO ovara Bo3GyxaeHua 8
HHC, okazuBaiouero cCTHMyAHpymowee BauHs-
HHE HAa MpOUECCH AOCTHXKEHMA HEOBXOAHMOMN
uend, KOMNEHCAUKA &:ymcunﬁ NPM 3HAYHTENb-
HoM nobpexaeHuu UHC, B vactHocTu Xopu
Goapuioro moara,

OBHAKo, HECMOTPA HA BHLICOKYIO CTENCHb
HAACXKHOCTH DUIHONOTHHECKHX CHCTEM, HEK3-
GeXHO pasBUBAIOTCA MX CTApEHHE W Kax cheA-
CTBUE CHUXCHHE HAACKHOCTH GYHKUWOHHDO-
BaHMA.



1.5. XAPAKTEPHCTHKA [IPOLECCOB
CTAPEHHA

Crapensie — HOPMANLHBIH, 32KOHOMEPHDIIA, Ha-
CACKCTBEHHO 3AMPOrpaMMUHPOBAHHBIN M 3aBHCA-
WKl OT reoCoUBANLHBYX YCAOBUI npouecc, Xa-
paxTepHyoidiica ocrabaeHnem aKTHBHOR ae-
ATEALHOCTH OPraHH3IMa W PEMPOAYKTUBHOIK cMo-
CODHOCTH.

pobaema cTaperHa OPraHM3IMa MMEET BaX-
HO¢ ofltefuOAOrHUCCKOE B COUHANBHOE 3HAYe-
Hue. Craperne npHcyme nwoboll Xusoi cucre-
Me; 3TO HeOoTheMAeMOe CBoilcTBO, aTpHbYT
XKH3HM, €CTCCTBCHHBI npolece, onpeaeado-
WK MPOACNKUTENLHOCTD KHIHH.

1.5.1. MPORONKUTEABHOCTL XU3HH
YENOBEKA. TOHATHNA O CTAPEHVH
H CTAPOCTH

Ha MpoTAXeHMH WCTOPHH YCNOBEYCCTBA NpO-
H3OMIAO YBEMYERUE cpeaHell nMpoaoAXUTeNb-
HOCTH XM3IHM, uTO ocobenHo zameTHo B XX
cronerun. Tak, 8 XIV—XVII Bs. cpeanna npo-
BONKUTEABHOCTD XKH3HH 4eNOBEKA COCTaBAANA
scero 24—29 net, B korue XIX b. 8 ctpanax Es-
poNbl CPEAHAA NPOAONKHTEALHOCTh KH3IHM
Osina paBHa 42 ropam, a BO BTOPO NOROBMHE
XX 8. oHa npesbiciaa 70 aet. 310 66100 AOCTHUT-
HYTO 32 cHeT NPoPUNAKTHKH U AeHeHHa nidex-
UMOHHBIX 3a0onepaHMid, YAYJWIEHMA YCMOBUIl
XHIHN,

OCROGHUIMU NPUMIHANIE CMEPIMU COSPEMENNDZ0
weroeexa RCAAIOMCA XPOHHYCCKHME HEHHpeKUU-
OHHbIe 3a00MeBaHMS. aTepocKnepos, runepro-
HHA, CBA3AHHbBIC ¢ HUMW HiIeMHYecKan Gonelnn
cepnua, MHGApKT MHOKApAA, KPOBOH3AHAHHE B
MO3r, NOKAUCCTBEHHELIC OMYXOAM; CYUICCTBEH-
HYI0 poAb urpawT ¥ undexuuoHkble 3a6oncpa-
HHA — rpunn, nHeeMoHua. TlpeanonarawT, Yro
abdekTHBHAA NPOoPUNAKTHKA TONBKO CcepAcy-
HO-COCYOMCTHX 3a00a¢BaAHUI MOXET MPUBCCTH
K NOBbllIeHUID CpeaAHeil MPOAOAKHTENLHOCTH
XH3HU A0 85 neT. PesepBbl NOBLILICHHA NPo-
NOJKUTEABHOCTH XW3HH KPOIOTCA B OMTHMU3a-
UMM ABUFATeNbHON AKTUBHOCTH, NMHUTAHHA, PUT-
MOB XW3HM H 3MOUMOH2NbLHBIX peaKuuil ueno-
sexka. HMeHHO Taxum nyTeM B nocaeanue aecd-
THACTUR GLUK CHUXEHA CMEPTHOCTD W YBEAHE-
HA NPOACAKHTENBHOCTE XH3HM B PA3BHTHIX
cTpaHax.

B Mupe yBennumnpaerca MHCIO A00eH MOXKHU-
AOTO U CTAPMECKOro BO3PACTA, B CBA3M € €M aK-
TYaNbHBIM CTAHOBKTCA BOMPOC O pa3paboTke
cnocoGoB NoebllieHUA ux pabotocnocoGrocTH.
B noaasntioweMm GONDWHHCTBE CAYYACB He-
MOWHOCTD At0AeH MOXHAOTO BOIPACTA pPa3BHBa-
€TCA HE TOALKO B PE3YALTATE CTAPEHUS, HO M
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H3-3a GoneaHell, HepalpHBHO CBA3AHHBIX <
3THM Mpoueccom. MexaHu3aMbl cTapeHus, ero
obuieGuoNOTHYECKHE 3AKOHOMEPHOCTH H3Yva-
OTCR Hayxol 2eponmonozueil, 1enb KOTOPOfl 3a-
KAIOYACTCA B TOM, YToBbl «dofaeumsd He moasko
20008 K MCUINN, HO U MCHING K& 200am». Boneanu
CTApPCIOWIErO OPraHM3Ma, UX NeueHue u npodu-
AAKTUKA H3yHa1oTCA repuaTpued.

Caegyer cTporo pasnNuuath NOHATHA «CTa-
pelives U «cTapocTe». Ilo onpeaenenuio
B.B.®poavKkuca, cmapocms — 370 <HEH3BEXKHO
HACTYMAIOMUA JAKAIOUHTEABHLIA NepUHOS HHAK-
suayanbHoro pazsuTusi». M3 Tabn. 1.1 BuamMo,
YTO 3TOT NEPHOS HAYHHACTCA GOPMANBHO C
75-neTHero BoO3pacTa venoBeka. Cmapenue
npeacTapnfer coboit paspymiHtTenbMuifi npo-
1eCC, KOTOphifl pa3BHBAETCA W3-3a HapacTaiollle-
1o ¢ BO3PACTOM NOBPEXKACHHA OPraHU3Ma BHelW -
HUMHW W BHYTPeHHMMK daxkropamu. On BeaeT K
HEAOCTATONHOCTH DHIMONOrHIeCKUX DYHKUHN,
rubean KAeTOK, OrpanMYeHHIo NOpHCRocobuK-
TENAbHLIX BOIMOXKHOCTEH OPraHM3IMa, CHHXEHHIO
er0 HAACXHOCTH, PA3BHTHIO BO3PACTHON nato-
NOTHH, YBENHYCHHIO BEPOATHOCTH CMEPTH.

Kak u apyrue uiMeHeHun opraHuaMa, Beay-
WHe X HAPYLICHHIO TOMEOCTa3UCA, CTApEHMe
CACPXHBACTCA MPOUECCAMM BOCCTAHOBACHMA W
CAMOPETYNRUMKH: COBOKYMHOCTh UX MOXET ObiTh
HA3BAHA NPOLECCAMH AHTHCTAPCHHA, WAH BHTA-
yKTa (vita — Xu3Hb, auctum — YBEAHYHMBATDL).
Mo MHEHHUIO OAHUX ABTOPOB, CTApPEHHE HAYHHA-
€TCA ¢ NEPBLIX 3TANOB XH3HH, NO MHEHMIO ApY-
rMX — [OcAe MONOBOTO CO3PEBAHNA (MOcaeaHee
Gonee seponTho). MMpu3vaku crapenus B Ha-
4aNbHbie NEPHOABI HEIAMETHDI, TAK KaK WX Npo-
ABACHHUIO MPENATCTBYIOT AKTHBHBIE MEXAHH3MBbI
aHTHCTapeHHA. OAHAKO B MOCNEAYIOWEM CHCTE-
Ma AHTHCTAPEHHA TAKXKE NPETEpneBaeT BO3pac-
THBIE H3IMEHCHHMA H CTAHOBMTCH MEHee 3ddex-
TueHON. B so3pacre 45—55 ner npusHaxu cra-
PeHMA palsuealoTca ocolentio GLICTPO; HMEHHO
B ITOT NEPHOA Y HEKOTOPHIX N10ACH MOTYT NOAB-
JNATLCA NMPH3IHAKK MPEXAEBPEMEHHOro CTape-
HMA, 3HAYHTEALHO MOBHILIAIOLIETO BEPOATHOCTD
PAa3BUTHA BO3PACTHOH NATONOTHH,

1.5.2, TEOPHH CTAPEHUA. BAPUAHTH
CTAPEHHA

CyWwecTBYIOT ABe OCHOBHbIE TOMKH 3peHMA Ha
npupoay cTapeHna. OaHa W3 HHUX COCTOMT B
TOM, YTO CTAPCHKE FEHETUMECKH 3ANPOrPaMMHK-
pOBaHO B OpPraHU3Me, TaK Xe, KaK, Hanpumep,
NON0BOE CO3pEBAHNE. AKTHBHO BEAYTCA NOWUCKH
reHa ctapeHus. B nocnearue roabt B 3ToM Ha-
NPaBACHHH MOABIAITCA TIEPBbHIE (OIUTHBHDIE
aanKuie. Bropoit B3rAaa Ha cTapeHue OCHOBAH
HA JONYWEHHW, YTO B XONC WHAMBHAYANbHOM



XHIHH B TCHCTMHCCKOM KoOAe pa3sHBalOTCA
omnbkn, seaymme K CHHTesy OMHGOMHBIX MO-
nekyn Oenxos. TocaeaHue nepecTaoT BHINOA-
HATb CBOH NpeXHMe PYHKUMH, HTO BEACT K Ha-
PYRICHHIO ACATEABHOCTH XaeTok. CoranacHo
3TO TOYKE 3peHHA, CTAPEHHE — CTOXAcCTHYCC-
KHit, BEPOSTHOCTHHN mpoUece.

OGe 3T HAeH HAXOANT noaTsepxacHue. Tak,
PA3HBIE BHAN XHBOTHBIX WMEIOT PasAHYHbIC
CPOKH XM3HH: AMKHE CNOHB XUBYT NPHMEpHO
35 ner, a Mpilun — He Gonee 2 neT; oaHoRHue-
Bbi¢ GRH3HCUM WMCIOT, XAK MPABUNIO, OOHY H TY
Xe NPONONXHTEALHOCTD XH3HM. OaHako ofT-
AenbHble NPEACTABUTENN OAHOTO H TOTO Xe& BHAA
MOTYT CMIBHO PAZTHYATLCS NO CPOKaM XH3HH,
970 FOBOPUT 0 BAXHOR PONH HE TONBKO MEHETH-
YeCKOro Kola, Ho H 3K3I0TeHHbX dakTopoe. Op-
FaHH3MY YENROBEKA M MACKOMHTAIOWErO XHBOT-
Horo caolicTBEHHB HE TONBKO POMEOCTa3IUC, HO
M BOIPACTHbIE M3MEHEHHA CHCTEM CAMOpEryan-
uuH B mpouecce crapeHua. Ecnu Mcxoawwtit
ypobeHb PYHKUMH MHOTHE TOAE! XH3HH OCTaeT-
CH MPAKTHYECKH HA OMHOM U TOM Xeé ypoBHE, TO
AmaNTHBHME HIMEHEHHN dyHKUHA UM pesepB-
Hbi¢ BOIMOXHOCTM OPraHOB ¥ CHCTEM € BO3pac-
TOM OrPAHHUHBAIOTCA.

BospacTHeie cABHrH nMapamerpos oOMcHa Be-
wecTB H pYHKUHI OpraHHIMA MAW HX OTCYTCT-
BHE B NpOLIECCe CTAPEHHA CBOAATCA K TpeM
TunaM. Ifo nepsomy muny, XapaKTepHIyIOUIEMY-
cA CHHXEHHEM napaMeTpob dyHKLKA, HIMCHSA-
IOTCA cOKpaTMTeNbHas cNocobHocTy cepaua,
CEKPETOPHAA AKTHBHOCTD MHIUEBAPHTEABRBIX H
PROA 3HACKPHHHBX OPraHOB, 2 TAKXE AKKOMO-
JaUHOHHAA cnocobHocTh FNa3a, OCTPOTa IPEHUA
W cnyxa, pu3nveckas paborocnocobHocTs M aAp.
Ko emopomy muny MOXHO OTHECTH OTCYTCTBHE
CABHIOB TAKHX NAPAMETPOB, KAK KOHLUCHTPAUHA
IMOXO3M B KPOBH, KIACTOYHBIH COCTas KposH,
meMOpaHrbiit noteHuran xnerok. K mpemsemy
muny oTHOCAT NOBHAWECHUE NapaMeTpos ¢yHK-
UHA, YYBCTBHTEABHOCTL PALA CTPYKTYP, BanpH-
Mep MblLIUbl CEPAlLA M CTEHOK KPOBEHOCHBIX CO-
CYAOB, X TYMOpaAbHMIM GaKTOPAM, NOBHIWECHHE
KOHLSHTPAUHH B TUTA3ME KPOBH XONECTEPHHA,
NCUHTHHA., Y XeHIWHMH NOBHINACTCA CEeKPeUunA
NOHANOTPOTTHBIX FOPMOHOB rHNOPU3a.

Craperue OTACABHLIX TKaHCH, OpraHos M
CHCTEM PA3BHBACTCA TETEPOXPOHHO, T.L,
¢ pasHoli WHTCHCHBHOCTBIO BO BpeMeHH. Tak,
CHHUXCHHE HA ABC AHONTPHH AKKoMogauHoHHON
COCOBHOCTH TNA32 YENOBEKA PAIBHBACTCR yXe
K ACCATHACTHEMY BO3pacTy, aTpodus BHAoYKO-
soit xene3nt — k 13—15 rogam, vHBONIOUKA NO-
JIOBBIX XeNe3 y KCHWMUH — B CpeaHeMm K 48—
52 romaM. Hexoropwmie ¢yHKLIIMM, HanNpHMEp
CEKPEUHA KOPTHKOTPONHHA runodu3om, coxpa-
HATCA 40 rayBokoit crapoctu. B oaHoM U ToM
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Xe opraHe CTapeHHe MOXET pa3sBuBaTLCA [ e-
TEPOTPOMHO, T.C CpasHoH CKOpOCTHIO B
PA3INTHYHBIX CTPYKTYpax opraHa. Tak, crapexue
NY4KOBOW 30HB KOPM HAAMOYCYHHKOB, Buipaba-
THBAKWEH TTIOKOKOPTHKOMAM, 06KYHO NMPOUC-
XOOUT MeaneHHee, dYem kayGouxopoll W cerva-
T0ll 30H.

CywiectByoT WHAWBHAYANDHMNE
OCOGCHHOCTH CTApEHMUA Y OogHHX
mofaeit paHbue U B GoAbIER CTENEHH HIMEHA-
10TCA DYHKUMM CEPACHHO-COCYAHCTOR CHCTEMD,
y ApYr#X — HCpPBHOH CHCTEMb, ¥ TPEeTbMX —
ONOpHO-ABMraTeAbHOro anmapara. Onucawm M
NMONYASLUHOHHBIE OCOGEHHOCTH CTApEHNA, onpe-
aeNASEMBle XapakTepoM BHewHER cpeant W obpa-
30M XHM3HW. TaK, CPaBHUTEABHO HM3IKHA ypo-
BEHD APTCPHANBLHOTO AABACHMR M €ro BO3pac-
THOro TMOBHIWEHUA OTMEHAaeTCA B AOXa3uu, Ha
Ykpanre u 8 Monnasuu. Y ANOHUCB YPOBEHb
XONecTepHMHA HHXE, a apTepManbHOC HasneHHe
ysenuyubBaeTca ¢ sospactoM 8 Goabluel crene-
HH, YeM Y eBpOnciLies H aMepHKaHUES.

3HaHHE MEXAHH3IMOB PAIBUTHA CTApEHHA M
RPUYHMH NpeXACBPEMEHHON CMEPTH, HECOMHEH-
HO, NOMOXeT HaliTH cnocoOn BOZdeRCTBUA Ha
HHX, @ 3HAYMT, H YBERHUMUTL TMPOROIKUTEND-
HOCTB H KAYCCTBO XH3IHH,

1.5.3. BOSPACTHUE UIMEHEHHNA
OPTAHHU3IMA H UX NMPOPUIAKTHUKA

Crapenne npoaBAAeTCA Ha BCEX YPOBHAX Opra-
HH3AUKK KHBBIX CHCTEM — OT MOJCKYNAPHOTO
IO OPTaHH3IMEHHOTO.

A. Mosexysspuui yposens. Tleppuurbie Mme-
XAHH3IMB CTAPEHHA CBA3AHM ¢ BO3PACTHHIMK M3+~
MCHEHHMAMM NEHETHYECKOro Aamnmapara KAeTKH,
NPUBOIALULIHMH B CBOIO OMepeb K HIMEHEHHAM
CHHTe3a GCAKOB H HAPYWERHAM CTPYKTYPH M
dyHkunuu xnetok. Bonee scero naMeHserca pe-
TYARTOPHMR OTACA FreROMA, JAHHMMAKMKR, Kak
u3secTHO, 95 % monexynst AHK 1 MeHee 3auM-
WeHHBIH OT BHYTPHKACTOMHMX BRAHSHMA. 3TH
H3MEHEHHA NIPHBOAAT K YBCAMYCHHIO KOMHYECT-
Ba bHOTO reMornofuHa, HapyweHHAM
QEpMEHTATHBHBX MPOUCCCOB, PpercHepalnu
3MEMEHTOB KPOBH M 3AMEANCHHIO AKTHBALIHM
6uocuHTesa Genka Npu NoBHIWEHHH PYHKUMO-
HaNbHOI Harpy3KkM Ha oprad. Tak, H3-3a yMeHb-
IWEHHUA TEMNOB FUNEPTPOPHH cepaLa npu To-
BHIEHHLIX HATPYIKAX BO3PACTACT BEPOATHOCTD
Pa3BHTHA ¥ MOXHABIX ¥ CTAPLIX MOLe#’ HenocTa-
TouHocTH KpoBooOpaulerus. He mucxmouexo,
4TO HApPYWCHHe PETYNIHPOBAHWA FeHOMA B Npo-
uecce CTapeHua Moxer 6uMTh NPHYHHOR AKTHBA-
LIMH «TeHOB-CaMOYGHIL» H NOSBACHHUS paHee He
CHHTEIUPOBABIIMXCH B KNeTke Genxos, NpHso-
DAWKX KAeTKH K rubenn. MoryT cTaperb H or-



ZenbHele Genkoprie Monekynw. CpasHUTeAbHO
HEIABHO MHCCRenoBaTeNAMM H3ydeHbl cBoicrha
peakunit «noGypeHuns, HAH IMHKUPOBAHHA, CO-
CTOANX B HEPEPMERTATHBHOM, CAYH1AHHOM XH-
MHYECKOM NpHCOCOMHCHHH K GeaKaM H aMHHO-
KHMCOTAM MONEKYN TAIOKO3M M obpasoBauu
CTOHKHX COCOMHEHHH XCATO-KOPHYHEBOTD UBL-
T4, JTOT NpoOUECC ABAACTCA HAYAAOM KACKaad
peakumii, seaymmx K HeoOpaTHMBIM «CLUMBKaM»
mexay coGoli u 0oO0pa3zoBaHHI0 CTPYKTYPHbLIX
aONToOXHBYWHX Genkoseix monexkyn. C so3pac-
TOM TAKHE MOACKYNb HAKATUTMBAIOTCA, CHUXaA
PACTAXHUMOCTb TKAHEH JIETKUX M Cepaua, Bbidbi-
82N MOMYTHEHME XPYCTANHKA rNa3a, yMeHbIuan
ApOHUUAEMOCTh M MpocBeT Kanuaaspos. flpu
caxapHoM guabere, korga xKOHUCHTPaUHA TAIO-
KO3bl 3HAYHTEALHO MOBHLILACTCR, ABACHHA, NO-
Ho6Hbe BLWEONMMCARHMM, Pa3sHBAIOTCA OCO-
OeHHO GuicTpO. 3aWHMTONH OT NpoUecea MRKHPOo-
BAHHA ABRAIOTCA peakuyt¥ Makpodaros, 0AHAKO
¢ yBENMMEHMEM BO3IPACTA AKTHBHOCTH TAKUX
peakunit cHuxaerea. Ha Mblax nokasaHo, 4yTo
3TO CBAAHO ¢ YMCHBICHHEM YHCAR PELIENTOPOB
Maxkpodaros x NpoaykTaM TAIHKHPOBaAHHA Oen-
KO8,

B. Kaemounwi yposens. B nponecce crape-
HHA YMCHBWAIOTCA PA3MEpPbl KACTOK H HX Aaep,
CHMXAETCH YCTORYMBOCTD AM30COMANBHBIX MEM-
6paH, HO AKTHBHOCTD GEPMEHTOB NH3OCOM, HA-
NPOTHB, NOBKILACTCA. B xAeTKax HaKanaMpaer-
CR MMIMEHT Aunogycyus, KOTOpuA HHOraa Ha-
3MBAOT cTapyeckuM. Monarat, 4To AUNogyc-
UMH npeacrasaner coboit ckonaeRHe NPOAYKTOB
pacnagd opraHena KACTKM, BbipaXeHHe H3Ha-
WHBAKHA KACTOYHMX CTPYKTYP. B Kaerkax ne-
YeHH, NOYEK, MBI YMEHBLIAETCA CONCPAARHE
KAAWA W pacTeT KOHUCHTPAUHA HATPUA W XAopa.
Nanaer po3GyaMMOCTL MHOLUWTOB, NOBLILLALTCA
BO30YAMMOCTb MOTOHEHPOHOB CTHHHOTO MO3ra.
J1aGHUAbHOCTD HEHPOHOB CHHXALTCA, YMCHbLLIA-
10TCA AMNAKTYAA NOTEHLIMANOB ALHCTBHA M CKO-
pocTb MX npoBeacHun. Yucno peuentTopos Kae-
TOK KO MHOI'MM FOPMOHAM W MeAMATOpaM Raaa-
€T, XOTA CPOACTBO PAmsd PCUCNTOPOB K TFOpMO-
HaM MOBHILACTCA, YTO CTAHOBUTCA NpPHYMHOR
NOBLIWEHHA JYBCTBMTERbHOCTH KNETOK K COOT-
BETCTBYIOIIMM FOPMOHAM.

B MHOUMTAX H3IMEHACTCA 3INCKTPOMEXAHH-
Yeckoe COMpANXKEHHE B CBRIN ¢ YXYNIIEHHEM
CROCOGHOCTH CAPKONAAIMATHYECKOTO DPETHKY-
AYMa K CBA3bLIBAHHIO H OCBOBOXACHHIO KANBUKA,
YMEHBWAETCA AKTHBHOCTL Ca-ATdasn cokpa-
THTCABHREIX 6enKos.

MpH cTapeHHUH B KACTKAX CHMXKALTCA KOAM-
yecteo ATQ® u knouesoro ¢epmenta-Na/K-
ATQa3bl, YMEHDWAELTCA CKOPOCTb MHOHHOrO
TpaHcnopra. Bo MHOTMX xneTkax Gonbiyo poab
B 3HEPreTHYCCKOM OOMeHe HauuHaeT npHobpe-
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TaTe ApeBHMiI, pe3epsHMit NYTL TFCHEPAUHH
SHEPrHH — TAHKOAM3. MeMOpaHbl KNeToK cTa-
HOBATCA GONee XECTKUMH M MEHEE TACYUHMMW.
IDTH HIMEHEHHS B IHAYUTENBHON CTENEHH CBA-
3AHL C HAKOTUTEHHEM B TKAHAX ce0000nbx padi-
Kanoe Kucaopoda, NEPEKHUCHBIX COeaHHEHHH NH-
nugos. Tlon BAHAHMEM 3THX BEWMECTS MOSHIILA-
eTcA  NPOHMUAEMOCTD KACTOYHBIX MeMOpaH,
cHuxaercn THApodOOHOCTE HX AWNKHAHOTO
cnos. Paa ruapoaa’ spIXOAUT 32 Npegennl AHIO-
COM M TOBPEXAAET XACTOYHLIE CTPYKTYpPHI.
Takue ABNCHHA MMEIOT 3HAYCHHE DAR PAIBUTHA
HE TOALKO CTAPEHUN, HO H NATONOTHYECKHX
NPOUECCOB. B YACTHOCTH NOABACHHUA onyxonedl.

B opraHniMe XHBOTHMX M YEROBEKA CYILUECT-
BYIOT M 3auiumunsie (anmuoxcudonmusie) gaxmo-
P, K KOTOPbIM OTHOCATCA (PEPMEHTH — KaTa-
N1a3a, NepoKCHAA3d, CYNCPOKCHAAHCMYTA3A; Fop-
MOHbLI, HANpPHMEP 3CTPOTEHB! M THPOKCHH, &
TAKXe BHTAMMHEL anbda-Ttokodepon, ackopbu-
Hosas Kucnota, eutaMuH K. Kak u psa apyrux
AWHTHMX MCXAHH3IMOB, HX MOXHO OTHCCTM K
CHCTEME aHTHCTaperRHA. Y aoaroxureneit —
npeacrasuTeNnell caMmX pasntMUHBIX BHAOB, OT
MUK 40 4SN0BEKE, — HAXOART GoAbWIOS KOMH-
qyecTpO GepMEHTOB, HHAKTHBHpYIOWNX cBobGon-
Hble paaukani. B opraHname xeHmun, npoaon-
XHUTEABHOCTE XHIHH KOTOPLIX BO MHOTHX cTpa-
HaX BBIlLUE, YeM ¥ MYXYHH, HAXOOAT, KpOME A8~
HOTO NpeolRanaHHA AHTHOKCHOAHTOB — 3CTPO-
reHOB, 3HAYHTENbHO GOnBlICE, MEM Y MYXKYMH,
coaepxaHue Tokopepona,

OaHa U3 HauGonee MUayyeHHMX Moaeneil Top-
MOXCHHA TPOUECCOB CTAPCHHN R YBENHUEHMA
RPOAOAKHTEALHOCTH XHIHH — KanopHitHO or-
PAHUYCHHOE NHTaHHE — TaKXe MOXeT ObiTh
ofbacHeHa ¢ NO3ULMI ponH cBolOAHBIX pagu-
Kanos B mpoueccax crapeHun. Aas nUTaHHA
MogeHi-aoAroXUTeNeRR XapaKkTepPHbt HEBLICOKAA
kanopriinocTs nHiH K Gonbwee norpebacHue ¢
nuwel sUTAMMHOB-aHTHOKcHAaHTOB. Bee 3to
CNocoGCTBYET OrpaHHueHHI0 00pa30BaAHHA CBO-
GoaMbix paankanos.

HNasecTHo, 4TO cBOGOAHOPANMKAALHOE OKMC-
NCHUE NHMMAOS IHAYHTCALHO AKTHBUPYCTCS NPH
CTpeccax, NO3TOMY PHAOMEPEKHCH HHOTAA HA-
IMBAIOT CTPECCHHAMH. CTpecchl OAHHOYECTBA W
PA3IBUBAIOINAACA B NOXHAOM BOIPACTE TPEBOXK-
HOCTb KaK NpOABNEHHE XPOHMYECKOro CTpecca
IHAYUTEABHO YCKOPAKOT MPOUCCCH! CTAPEHHA.

B. Txaneowi yposeny pazeumusn cmapennus
XAPAKTEPHIYETCA CHUXKEHHMEM YHCAA AKTHBHBLIX
KAETOK opraHa. Tak, KONIUYECTBO HEPBHBIX KAC-
TOK MO3MA YENOBCKA MOXET CHHXATBCA B UENOM
Ha 10—20 %, a B HekoTOpbIX OTACNAX, HANPH-
Mep 8 Kope Mo3Xeyka, — Ha 30-—50 %. Mocne
70 neT noteps HellpoHOB Kophl GonbWwKX NOaY-
wWwapuit cocTapnser & cpeaHem 1 4% B roa.



Yucao MOYCHHHX HedpoHOB y CTAPHIX Mogeii
yMeHbUWeHO B cpeaHem Ha 30—50 %. KaeTouHan
Macca cocTabnfeT y 25-neTHUX MyXunH 47 %, a
y 70-AeTHHX — AWWD 36 % oT obwell Maccul
Tena. B ONBITAX HA CTApRIX KPLICAX BHISIBACHO
CHHXEHHE YHCAA NETOHLIX AIbBE0a Ha 40 %.

B npouecce CTapeHHA NPOTPECCHPYIOWNE aT-
podupywoTca nepbHYHble NuMboOHIBbIE Opra-
H — THMYC M KOCTHMI MO3r, YMEHbLUAETCH
yucno nepudepuueckux T-aumdountos. Mocae
60 ner nabnionaerca cHHUxerue ofiueit Macen
TEAA BCNEICTBHE YMEHbIBEHHA cHMTe3a Genxa,
COAEPXKAHMA B KIAETKAX KAAMA N BOMBI, CHHXE-
BHS COAEPXAHUA AKTHBHLIX KNETOK, ACMHHEpa-
AW3auMK  KOCTeR, yMeHbweHHA Oeixuposoit
maccet. [IpH 3TOM AOAA XUpOBOH MAacCH BO3-
pactaet: ot 35 no 60 ner y MyxunH Macca XHpa
exXeroaHo yseauyusaerca va 0,2—0,8 kr, sromy
nApUpoOCTY CNOCOGCTBYIOT TRNOAHHAMMR H HI0LI-
TOYHO KAAOPHANOE NUTAHHE.

H3secTHO, 4TO NPH HANPAXCHHOR gesTeNb-
HOCTH HCRMOMLIYIOTCA pe3EPBHBIE 3NEMEHTH
TKaHeil W OpraHoOB; B Npollecce CTAPEHHA B
CBA3M CO CHUXEHHEM YHCAR KIETOK 3TOT peseps
ymeHbiuaerca. [1oatoMy akTHBHO PYHKUHOHMH-
PYIOIIHE KAETKH BEIMOAHAIT GOabuwiyI0 Harpys-
Ky, YeM B Oonee paHHHE BO3PACTHLIC NEPHOAM.
B pesyneTarte pasBHBACTCA MOBMIWEHRBMIR CHH-
Te3 Genka, KACTKA YBEAHMMBACTCA B pasMepe
(runeprpodupyercn). Takue KAeTKH BeTpeua-
I0TCA HAPAAY C ABHO «CTAPEIOLIHMH» B MO3re,
MHOKapae, NeYeHH, 3SHAOKPHHHLIX OpraHax.
MogofHbie MEXAHNIMB TOPMO3NT NPOUCCCH
CTAPEHMA, YANHHAIOT XH3Hb NPH PETYNAPHLIX
ABHrATEIbHBIX BATPY3KaX, CNOCOGCTBYIOMHX 8K-
THBAUMH CHHTE32 MHOTHX GenKoB, YBEAHYCHHIO
pPa3MEPOB KACTOK CKEAETHBIX Mbllil U MHOKap-
1a, a TaKke MHTOXoHApHH 3THX KkaeTok. Cosep-
WERCTBOBAHHE  ANANTAUHOHHO-PEIYARTOPHLIX
MEXAHHIMOB MOXET OCYIMECTBAATLCA 3a CYeT:
1) anTurMnokcnyeckoro apdexkra — yayuiue-
HHUA NErovHoOl BEHTUAAUMK K KposocHabxenrus
TKaHel; 2) 3koHoOMHIMpyouwero 3ddexta —
YBEAHYECHHA HANONHEHHWA M COKpPaTHTCALHON
DEATEALHOCTH CEPALA, CHHXEHHUA KHCAOPOAHOH
cToumMocTH paboTi; 3) aHTHCTpeccopHoro 3g-
dexra — NOBLIWEHHA MOIIBOCTH AHTHOKCH-
JAHTHHX CHCTEM, CHCTEMb ONMHOWAHGLIX NERTH-
HO8 W APYTHX MEXAHH3IMOB; 4) NCHXOCTEHUIUPY-
ouero 3pPexTa — YBEAHYEHUA YMCTBEHHOH
paborocnocoGrocTH, npeobaanaHuA NONOXKH-
TeAbHEIX ZMOUKR. Bee 3T0 1eXUT 8 ocHOBE Rpo-
GHUNAKTHYCCKOrO ACHCTBHA PErYAAPHLX BH3H-
YECKHX HArpy3oK, NpeaoTspalalomero pasbi-
THe MHOrux 3abonesanuii y AHU NOXHIOTO M
crapueckoro pospacra. HabmoaeHus nokasanu,
Y70 BMMONHEHHE UINUECKHX YNPAKHEHUH B
yachl ZOCYra Ha !4 yMeHbIUAET PpHCK Pa3BUTHA
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Goneznet cepaua. DpheKTHBHOCTL NCHXHYEC-
KHX MPOLECCOB B X0 CTAPEHHA MOXET HE CHU-
XaTbCA, €CNH HRTENNEKTYaANbHAA ACATENLHOCTD
NMOXHAOTO YENOBEKA MO-MPEXHEMY OPHEHTHPO-
BaHA HA BOCTHAXCHME OTPENCHCHHBX NOACIHBIX
Pe3YALTATOB M 1eneil.

TaxuM 00pa3oM, pazyMHOe MCNONLIOBAHHE
pe3epBHBIX KACTOK, TKaHel, 3dbexTopos K pe-
TYMUPYIOWIHX CHCTEM MOXET ObiTb OZHHM M3
BaXHeWHX NyTel COXPAHEHHA M YBEAMUEHMUA
3ITHX pelepBos, YTO NPUBOAMT K MOBLILICHMIO
KaueCTBa W RPOLONKHTENBHOCTH XH3HH “YeNo-
BeKa.

1.6. BHONOTWYECKHA BO3PACT

A. TlousTee o Guonornvecxom sospacre. [Ipo-
Gnema GHONOTHYCCKOrO BOIpAcTA NpeacTaBRACT
coboit oAHY M3 KNOYEBHX NpodneM repoHTONO-
rup. Xopowo H3BECTHO, YTO ABA HHAMBHAYYMA
OODHHM KB TEM X€ KANCHOAPHLIM BO3PACTOM
MOTYT CYWICCTBEHHO DPa3TH4ATLCA NO CTENEHM
BO3PACTHOTO «H3HOCA» OPTaHOB W TKAHEH opra-
uu3ma. Kasendapnoii sospacm otTpaxaer wupo-
KHi aManazoH xoneGavHil MOpPONOrHyecKuX H
GYHKRIHOHANBHLEX NapaMeTpos OpraHNaMa, co-
OTBETCTBYIOIUMX AAHHON BO3pacTHOH rpynne
aun. B TO xe ppeMa Owoeozuneckusi, nau Pynx-
HEONGANME, eO3pacm YCNOBEKA XAPAKTEPH3YET
PHIHOAOTHICCKOE COCTOAHHE NARHOTO HHAHBHU-
AYyMa, MepY H3IMEHEHHH XHIHECROCOGHOCTH
OPraHH3MA BO BPEMCHH.

Y XeHIUHH BAHAHHE KANCHAAPHOTO BO3pacTa
HA COCTOARHE XH3HeHHWX GYHKUMH mMeHblue,
yeM y MyXuuh. O6 3ToM CBHUCTENBCTBYIOT DAH-
HME O MEHBWCH cMepTHOCTR W Golbweit npo-
AOAKHTENBHOCTH XHIHH XKEHWHH B UMBHAHIO-
BAHHBIX cTpaHax. QyHIaAMERTAABHNM ACTIEKTOM
npoGaembl GHONOTHYECKOTO BOPACTA ABANETCA
€ro CBA3b CO 3A0POBLEM Yenoseka. Buonoruyec-
KMl Bo3pacT npeacTasaset coboll oueHKY 3go-
POBbA YEAOBEKA, M0 TEPOHTONOTHYESCKHE aMa-
rHo3. Ecan Ouonoruueckuit pospact cywect-
BEHHO OTCTACT OT KAAEHAAPHOTO, 3TY CHTYALHUIO
MOXHO paccMaTpMBsaTh XaK NPOTrHO3 Ha JOATO-
xutenpcteo. Ecau xe GHONOrnYecknit soapacr
SHAYMTENbHO TIPEBHLILACT KAancHAApHMI, 3TO
ABAACTCA NPU3HAKOM YCKOPEHHOTO CTAPEHMA M
CHHXEHHMA YPOBHA IUOPOBLA.

CospeMeHHME MEIMKH 3AHHUMAIOTCR B OC-
HOBHOM OGONAbHBIMM, & HE 340POBLIMM AIOALMH.
Meanunra Gyaywero JonXKHa OMTh HE CTOABKO
neyeOHol, cxonsko npodpunakTryeckoit. UWin-
POKOE pAacCNpOCTPAREHHUE AONXKHBL NONYUUTD Me-
ToaM oORpeRencHHs OHOAOCMYECKOro BOIPACTA
OAA HECHO30AOTMYECCKON AHATHOCTHKH, Hanpae-
neHHol Ha ofHapyxeHHe cocToAHHa npeabo-
Ae3HEH NYTCM COBCPIIEHCTBOBAHUA (YHKUANRO-



HaALHON AMATHOCTHKM, FKCMEPTH3IN TPYAOCNO-
cobHocTH (o6el, npodeccHoHaNBHONM, CRieln-
anbHOM), OUCHKH «KAYECTBa» XMIHHW HenoBeKa
M T.A.

B. GHOADIUTECKOIO BOIPACTA.
B nacroamee spems pasHIMH HCCACROBATEAS-
MU Hchoaslyerea okodo 150 xnunuxo-gpusno-
AOTHYCCKHUX, NCHXOMETPHHECKHX, HMMYHOROTH-
YeCKHX, AHTPOMOMETPHYECKHX, OHOXHMHYEC-
KHX, 3HAOKPHHRONOTHYECKHX U UHTOMETpUuec-
KHMX nokasareneit OMONOrMYECKOro BO3PACTA.
VCTaHOBACHO, YTO CHHXEHHE MMMYHWTETA Yye-
nopeka — PYHAAMCHTAABHOE NPOABACHHE CTaA-
PEHHS, AOCTOBEPHO KOppenupyotuee ¢ TakKUMH
€0 NPU3HAKAMH, KaK YMEHbIIEHHUE XHIHCHHOR

Taasa 2 | ©PH3NHOJOIUA KIETKH

Kaerka — cTpyKTYpHO-PYHKUMOHANDHAS CAM-
HHUA OPraHoOB M TKaHeld OpraHHIMa, HMEIOLan
obonouky (knerounyio membpany), koropan 06-
padyeT 3aMKHYTOE MpPOCTPAHCTBO, cOACpXawee
npotonnasmy (unutTomnasmy n aapo). Liutonaas-
M2 COCTOMT H3 OCHOBHOIO BellecTBA (UMTO30MD,
rHANONAA3MAa), BKAIOYEHHIt U opraHeaa. Tuano-
MAA3MAa BLITARAUT NPH INCKTPORHONH MHKPOCKO-
NMUH OTHOCHTEABHO TOMOTCHHBIM BCLIECTBOM,
AsnAerTea BHYTpeHHel cpemoli xnetku. Bonb-
IHHCTBO OPraHeAn, B TOM YHCAE M AApPO KAeT-
KH, 3aKNIOMCHM B CBOH OTCEKH (KOMNApPTMEM-
Thi), obpasyembie COOGCTBEHHLIMHM (BHYTpHKAC-
TOUHBIMH) MemBpanamu, obaagaownmMu Hibu-
pateabHOR MNPOHMUACMOCTBIO K  OTACALHLIM
HOHAM W YACTHMULAM, HAXOQAIUIHMCA B8 THano-
nAasMe U opraHentax. Jro onpeaenset oTAHUHA
MX coctasa Apyr oT aApyra. PyHKUHUM KneTOK
BeCbMA padHOOOpa3HH, HX BiauMoaeHcTBHE
mexay coboit obecneunsaer HagexHoe QyHk-
UMOHHPOBAHKE OPrAHHIMA B LUCTOM.

2.1. ®YHKIIHH KNETKH

Y kaxno#t xaerkn uMewTea obwme (OCHOBHbIE)
byHKunH, nogobHule GYHKUMAM APYTHX KAe-
TOK, H cneundHueckue PyHKUMH, CBOHCTBER-
Hbi¢ B OCHOBHOM HAHHOMY BHAY KACTOK.

A. ObGmne Qynxusn KxeTox

1. Bupafomxa Inepzun 8 peiynbrate Katabo-
AH3IMA — COBOKYNHOCTH NPOLECcCOB pacnasa
KNETOYHMIX W TKAHEBWX CTPYKTYP M CROXHbIX
coeAMHERHH, coaepXawMX IHEPTRIO. DHEPTUR
HeobxoarmMa AN OGeCNeYeHUA XHIHEAEATENDb-
HOCTH KAxaoit XKupo# XneTkM M OpraHHIMA B

UESNTOM,
. (¥ semecme,
obecnevyHsawIMit NOCTYNACHHE B XAeTKY Heob-
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EMKOCTH ACTKHX, AaKKOMODAUMOHHOH cnocol-
HOCTH XPYCTARHKA, CHHXEHHE CTOCOGHOCTH ye-
NoBeka K CTaTHYeCKOH GanaHcuposke (LIHTEMDb-
HOCTh COXPAHEHHSA YEAOBCKOM NONOXKEHHUS CTOR
Ha oOHOH HoOre ¢ 3aKpHTHLIMH rRazamu). Moka-
3aTens cNocoGHOCTH yeaosexa K CTaTHYeckoit
GanaHCHpPOBKE MHTETPanbHO XapakTeph3yer CO-
CTOAHME ONOPHO-ABKUrATENbHOMO ANNApaTa, Me-
XAHHIMOB KOOPEHHALUKMM ABHXKCHHI, CTOHRKOCTH
NCHXOROTHYECKOA YCTAHOBKHM HA AOCTHXEHME
Heobxogumoro peayabtara. JanHuiit Tect 3anu-
MAacT seayulee MeCTO Cpead MapKepOB CTAPCHMA.
Pa3paGotan paa dpopmyn ans onpeaenehun 61o-
Nnoruveckoro poapacra. ONHako OHH HeazocTa-
TOYHO TOMHM.

XOOMMBIX BELUECTB M BHACHTEHHE M3 KNETKH Me-
TabOAMTOS N BelEecTd, HCNONb3YEeMbIX APYTHMH
KNeTKAMH OpTraHM3Ma.

3. Cunmes mxanesux » KACMOSNNX cMIpyK-
myp, 8 TAKXKE HEOOXOAHMBIX ANA XHIHEACATC b
HOCTH coeauHexnit (awaGomuam). Ilpn 3ToM
SHEPIHA HE TONBKO PacXORYeTCH, HO M HaKam-
NUBAETCH, NOCKOABLKY KNETKa YCBAWBaeT Opra-
HUMEeCKHE coeaHHeHMA, OGorathie 3Heprueit
(Genku, XHpH M YIACBOAM, NOCTYNAICWHE B Op-
FaHK3IM ¢ Nnwefl). B kaerky NHTaTeAbHbie BE-
1WECTBA NOCTYNAIOT, KaK MpasHAo, B BHAE Npo-
OYKTOB ruapoania GeakoB, XHpOB, YrnesooB
(MOHOMEpPOB) — 3TO MOHOCAXAPA, AMHHOKHCAO-
Thi, XMPHbIE KHCAOTH W MOHOTAKUepuant. fpo-
uecc cHHTesa ofecneynBaeT BOCCTAHOBACHHE
CTPYKTYP, NOABEPraowuxes pacnany.

4. Paamnoxcenue xsemox obecneausaer pocrt,
PasBUTHE MONOAOTO OPraHH3MA, BOCCTAHOBAC-
HHe HapywenHo#l 4acTH OpPraHa MAW TXAHM Y
3penore opraHisMa (oGuYHO NOAHOre BOCCTA-
HOBACHHS He HaOmoaaercs). HanGoaee axtue-
HO PAa3MHOXAIOTCS 3NUTEMHANBHBIE KAETKH,
KNETKHU coeanHMTenbHON TKaHH. KneTku nede-
HH, fICrKHX, NOYCK PA3MHOXAIOTCA MEHEE AK-
THUBHO.

B. Cuemndmveckne KAETOK BLINON-
HAI0TCA Onarosapa ToMmy, 410 obwmue PyHKLHM
O0CCREYHBAIOT  XMIHCACATENLHOCTD  CAMOMH
knaetkd. Bonbluias rpynna KAeToK BINONHAET
cexpemopnsie  Jyuxuuit. KNETKH 3HAOKPHHMBIX
xenes ppIpabaToiBalOT rOpMOHLE; KAETKH ceKpe-
TOPHOINO  ANNAPATA  XEAYAOYHO-KHIUEYHOTO
TpakTa — depMeHTH. BHONOrHYECKH aKTHBHbIE
BeMECTsa CHHTEIUPYIOTCA H APYTHMH KNETKAMH.
Coxpamumenthas QynKuua XapaKTepHa A Mbi-
weyHmX xaerox. lflonepeuHononocaran (cke-
NeTHAR) MYyCKyAaTypa oOecneunBacT ACATENb-



HOCTE ONMOpPHO-ABMraTeNbHOro anmapara, cep-
AeyHaa MMILUA — JNBHXERHE KPOBM NO COCY-
AaM, CNAAKAS MYCKYAaTYpa — ANCATCAbLHOCTD
BHYTPEHHHX OpTaHOB, HAMPHUMED XCAYROMHO-
KuieyHoro Tpaxta. [naBHBIMH  QYHKUHAMM
KAETOK HEPBHOH CHCTEMbE, UEHTPANLHOrO H Ne-
PUpLPHUECKOTO S OTACAOS, ABAAIOTCA focnpu-
Amue, nepedana cuzHasa Opyzum Kremxam, nepe-
pabomxa u xpawenue ungpopmayuu ¢ NOMOUIBIO
nNpotieccos 8030YXAEHHA H CTPYKTYPHMX HIME-
HEHUt 8 HEPBHBIX KAeTKax M cuHancax. [pu
3TOM M0G0 CHTrHan BHEWHeEH H BHyTpeHHell
cpeasl OpPraHMM3Ma BHAYane npeolpasyerca B
npouecc Bo3GYXACHHA, KOTOPHIA ABAACTCA HaM-
Gonee XapakTepHuIM NPMIRAKOM AKTHBHOCTH
moGoit HepsHOR xaeTkH. HepsHme WMRAYALCH
obecneyHsaT cbA3b MEXKLY BCCMH KRCTKaMM
OpraHM3IMa. Y KACTOK COCAHHUTCABHOH TKAHM
3T0 cKeneT opraHMIMa (KOCTHAS TKaHb), ¢BA3-
KH, CYXOXUAHA, PacuMy, cTPOMA MHOTHX BHYT-
PeHHMX OpPraHOB, CTEHKH COCYAOB — TraasHof
dyuxuueli apaserca onoprnad. Knerku MMMyH-
HOW CHCTEMBI BHNONHAIOT JQUUMNRYI0 PYRKULIO,
IPUTPOULNTH — 2a3000MEHHYIO PYNKLLIC.

Xu3neaenarenHocth caMoit KieTkH obecne-
qUBaAETCA BIAHMONCHCTBMCM BCCX €2 OPraHENA U
xneTouHO# MemGpaHbl (COBOKYMHOCTh CTPYK-
TYPHbIX 3NEMEHTOB, 00pasyomwmx obonouxy
KNETKH).

1.2. ®VHKIIHH KIETOYHBIX OPTAHENN

KieTouHme opraHenibl HAXOAATCA B THANONNA3-
M€, COCTOALLCH U3 BOAL M HAXOMAMMUXCA B Helt
PaMMYHBIX HOHOB M OPraHHYECKHX BeleCTB
{rmoKo3a, aMuHokucnoTe, 6eaku, pocdoaunu-
A, Xxonectepuy). Tnanomnaima cocrapaser
BHYTPEHHIOID Cpeay KAETKH, obecneqHBaomyIo
slauMoaeficTBHE BCEX KNETOMHBIX CTPYKTYP APYT
¢ ApYrOM ROCPEACTBOM TPAHCMOPTZ BEIWMECTB,
NOTpeGNAeMbiX H CHHTEIUPYEMbIX KNETKONH, TH-
anonnaIMa BHMOAHACT TaKxke yRKUMIO aAeno
TAHKOTEHa, IWNKAOB, NurMeHTos. bosbwmHer-
80 BHYTPHKACTOYHMIX Opranenn — wemfpannvie
opeanearst (ARPO, FSHAONIAIMATHYCCKHIA PETHKY-
AyM, annapat FofbaxXH, MUTOXOHAPHH, AMIOCO-
Mbi) HMeeT coBeTBeHHBIC MeMOpaRbl, MOCTPOCH-
HbHIC MO TOMY K& NMPHHUHAY, MTO H KRETOUHbIC
MeMGpann (cM. pasaen 2.3). Hekoropbie BHYT-
PUKICTOYHbIC OPraHEeANR HE HMEloT cobeTheH-
Hbix MeMOpaud — nememOpannwve opzaneisw (pH-
GocoMbl, MHKpOTPYGOUKH, MUKPODHAAMEHTR! M
npoMexyTouHbie dunamentol). Kaxnas opra-
HEARA BLIMOJAHACT CBOH cneuHduueckue dynk-
LUMH.

A. MenOpanusie Oprancanss anToORARING

Indonsaamamuveckuii pemuxyayM NpeacTas-
nser coGofi cHCTEMY KaHanbles, YIUTOWEHHbIX
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UHCTEPH M MENKHX NY3HPbKOB. CTpoeHHEe MeM-
GpaHe! peTHKYNyMa NOLOOHO CTPOCHHIO KieTO-
HOi MeMOpaHbl. PyHKUHM 3HAOMAAIMATHYEC-
KOTo peTukynyMa: 1) spasercs peaepayapom mns
Pa3snHYHBIX MOHOB, B ToM YHene Ca’t — ogHoro
M3 BTOPEIX NOCPEAHHUKOB B PEANH3AUMH CneuM-
dHyeckHX peakumnit  KIeTOK, Hanpumep, B
INCKTPOMEXAHHUCCKOM CONMpPRAXEHHM; 2) obec-
MEYHUBACT CHHTE3 M TPAHCMIOPT PAINTHYKHLIX Be-
HIECTB. B TOM YHCHe MoNeKyn 6eaxkos, AMNKUAOS;
3) oGecneunpacT ACTOKCHKALHIO (B KIETKAX ne-
YCHH) AAOBUTHIX BEWECTE, MONAAAIUKHX B OPra-
HH3M ¢ NHMWEH UAH BABIXAEMBLIM BO3AYXOM, &
TAKXKE OMONOTHMECKM AKTHBHMX MCTabonuTOB,
HanpHMep NPOCTArNAHAUHOSB, XENYHBIX KHCAOT,
CTEPOMAHBIX TOPMOHOB, NOANECXKALUMX YAANCHHIO
H3 OpPraHM3Ma. DTH BEWECTBA B PE3YALTATE Npe-
BpaWICHHR BMBOAATCA ¢ MOMOH M Xenuynlo B
BMAE TNIOKYPOHOBLX H CyAbDYPOHOBBIX COEOH-
HeHHN.

Annapam [oasdwcu npeacrapaser coboit cHe-
TeMY YNAKOBAHHMIX YNAOWEHHBIX MECIIOYKOS
{usMcTepH), pakyoneli ¥ TPAHCTIOPTHHIX NY3bipb-
koB. Ero ¢yHKUMM TECHO CBA3AHBLI ¢ PYHKLMA-
MH 3HAOTMNAZMATHUECKOTO PETHKYAYMA, OT KO-
TOPOTO OTACAAIOTCA TPAHCNOPTHHIE NYILIPbKU U
causawTca ¢ annapatoM Foabaxu. OH oGecne-
unHBaeT 31an GOPMUPOBAHHA M COIPEBAHHE BCeX
CEKpETUPYEMbBIX KNETKOR MpoAYKTOR, B 4acT-
HOCTH PEePMEHTOB NTH30OCOM, GeakoB, FAHKONpO-~
TeHOOB XneToMHOW MembpaHb. CekpeTopHbe
My3bipbKK NOCTOAHHO OTAEGARIOTCA OT ANNAPATA
FonbAXH. TPaHCROPTHPYIOTCA K KACTOMHOM
memGpaHe 1 CAMBAIOTCA ¢ Helt, 8 coaepXalHecs
8 NY3bpPbKAX BELIECTBA BHIBOAATCA M3 KACTKH B
Npouecce 3KIoUHTOIA,

Juzocomet — 3T0 OTNOYKOBABWIMECH OT anNna-
para FoabaxK B BUAEC MEWOYKOB YYACTKM, CO-
aepxaue Goavwoe Konuyecrso (Gonee 50)
Pa3sNHYHBIX KHCABIX THAPONa3. OCHOBHOMH ¢yHK-
UHEH NHIOCOM ABRNETCA NEPEBAPUBAHUE NOCTY-
NAOIIMX B KAETKY MpOAYKTOB ruaponuia &en-
XOB, YIN€BOAOB, XHPOB, HYKACHHOBLIX KMCROT,
barouHTHpoBaHHbIX GaKTepuit U KaeToK, rpa-
HYN TAMKOTEHAa — 3TO CBOeobpazHan BHYTPH-
KICTOYHAA nuuleBapUTeNbHAA cHucTema. Otae-
Auswanca or annapara FoabEKH AH3OCOMA Ha-
3bBACTCA NEPBRYHON, OHA NEPEMCLIACTCA K My-
3bpbKYy, 0GpaloBaslieMycA B peIYRLTATe MHHO-
UHTO32 MAK QAroUMTO3a, M HAAHBAET CBOE CO-
ACPXKHMOE B NMYILIPEK — NONYUAECTCA BTOPHYHAA
AKH30COMA, B KOTOPOH NPOMCXOAMT pacluenne-
HHe coaepxamwmxcs taM sewects. [lpoaykru
paclieneHUs NOCTYNAIOT W3 BTOPHYHON NH30-
COMbI B THAAONAAIMY M MCIIONLIVIOTCH ANR NH-
TaHHUA 1 oBHOBNEHHN KAeTKH. OCTATKH BTODHY-
HbIX AM3OCOM BHACAAIOTCA KNETKOR B MpoLecce
3K30UHTO3A. JIH30COMB COEEpXAT JH3IOLMM,



pacteopaiowHil MemGpany ParouHTHpoBAHHBEIX
GakTepHANBHLIX KACTOK, NAKTODEPPHH, CBAIM-
BAIOWIHR xene3o, HeobxoauMoe ANA nogaepxa-
HUA pocra Gakrepuii, ¥ TeM caMeiM YFHETAIO-
WHR ux pasMHoxeHue. Kucnas cpeaa aU30coM
(pH oxono 5,0) TopMoO3IUT oOMeH BewecTs ak-
Tepuil W yckopaeT nx rubens. Jlnsocomu obec-
NEYHSAIOT perpeccHI0 QPUIHOAOTHYECKH YBENN-
YeHHOH Maccul TKaHW, HanpHMeEp MaTKKH noche
pPOSOB, MONOYHBIX XeNeI NOCNE NAKTAUMH.

Hepoxcucomsi — PAAHOBUOHOCTL AH3IOCOM,
colepXalHX rAaBHBIM 00pazoM depmeHThl, Ka-
TANM3IMPYIOlNE OGpaloBAHHE H PAMOXKEHHE
NMEPEKHCH BOAOPOAA — ONHOrO M3 BAXHeHWHX
oKHcauTenelt B opraHMime. Tepekucs soaopona
ofpasyerca Noa BAHAHMEM OKCHAA3, & pacwien-
AKETCA NOA BAHAHHMEM NEPOKCHAAS KAH KATARA3.

Mumoxondputi Ha3MBAT IHCPTETHYCCKUMH
CTRHUMAMM KNEeTOK, TAK KaK B HHX BupaGaTeiBa-
eTcA  (0cBOGOXIAETCH) OCHOBHOE KOAHMECTBO
3HEPrHH H3 NOCTYNAWMKX B OpPraHM3M NHTa-
TenbHBX BewecTs. OHH BLINOAHAIOT PAL APYTHX
dyHXuMit, RANPUMEP YYACTBYIOT B CHHTE3E ¢oc-
GONUNHAOB, XHPHBIX KHCAOT. MHUTOXOHAPHH
npeacrapafioT coboli OKpyrabie, OBAALHBIE HAW
yONHHeHHbe ofpa3zopaRia ¢ AsoftHo” memGpa-
HOW — HapyxHofl M BHYTPEHHEH, KAXAAR H3 KO-
TOPHIX COCTOHT M3 GUCNOA NHNHAHO-OEAKOBHIX
monexkyn. BuyrpernHan memGpana umeer Bupoc-
Tl (KpUCTHI), obpalieHHbie BHYTPb MHUTOXOHA-
PHH, COOCPXHMOE Mocheanell HA3LIBAOT MAT-
pukcom. B kpucrax M suyTtpenHeH memOpaHe
MHTOXOHAPHR CONCPXKATCA AbiXaTenpHble Qep-
MEHTH—NEPCHOCHHKH 3NEKTPOHOB, B MATPHKCE
Haxoanten GpepMerThl unkna Kpe6ea. B peayab-
Tare peakunil 06eux GepMEHTATHBHMIX CHCTEM
NHTATEALHBIC BEWECTBA OKHCAAIOTCA A0 KOHEu-
HbIX NPOAYKTOB — BOAbI H YTACKHUCAOTO rasa —
¢ OCBOGOXOCHMEM AMMMHAKA M BbIICACHHEM
IHEPrHM; SHEPTHA HCNOABLIYETCH ANN CHHTE3a
ATO. Moaexynnl AT® andPyraupyor 8 rua-
AONNAIMY H HCNOAB3YIOTCA KASTKON AN BHNOA-
HeHHUA BCeX ee GpyHKUumit,

Yucno MHTOXOHAPHA B KNeTKE BeCbMa BAPH-
abenvHo — ot 20 a0 5:.10°, oBO MOXET MaIme-
HATBCA B KAXIO0H KAETKE W ONpeacnferca ee no-
TpebHoCcTAMH. OOHOBIEHHWE MHUTOXOHAPHIR H
cuHTe3 HoBMX obecneyusapTtcs AHK u PHK,
CONepXAWMMMCA B MUTOXOHAPHAX. Marpukc
MHTOXOHAPHI COAEPXUT TAKXKE PEPMEHTH, Yua-
CTBYIOMINE B CHHTE3C XHPHBIX KHCAOT, HMEIOTCR
CONH KAABUNHA W MarHua. OKHCAUTENbHDbIE NpoO-
uecchi MPOMCXONAT K B BAPYXHOH MemGpane,
HO TIABHYIO POND B BHUIENEHHM SHEPTHH UIPAIOT
BHYTPEHHAS MEMOPAHA H MATPHKC. DHEPrua 0b-
Pa3yeTCA TAKXE M B FHANONNAIME KNETKH B pe-
3yABTaTe AHA3POOHOIO PACIICMNCHHUS [AIOKO3M
(aHa’poOHLIil TAHKOANHI), TIPH 3TOM M3 Kaxuaoh
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MOACKYNM TRIOKO3M OOPAIYIOTCS ABe MOREKYAM
AT® v aBe MOReKyAn NHPOBHHOIPATHOR KHC-
AoThl. B peaynbrare ganbHeHWHX npeppaweHuil
H3 omHoil MOMEKYANM TIOK03M obpasviorca 32
smonekynu ATO (uau 38, B zaBMcMMOCTH oOT
nyTed NOCTABKH BOCCTAHOBHUTEABHBMIX 3KBHBA-
NeHToB B MUTOXORAPHH). U TeM He MeHee 3ana-
ctl AT® B KreTke HeBeaHKH: OHKM ofecneyusa-
10T paboTy KACTKM TOABKO B TEYEHHE HECKOAb-
KHX CeKYHI. DHEPrus HAKANAMBACTCA TAKXKE B
BuAe APYTMX oprannyecknx ¢ocdaTHbIX coenu-
HeHURt — docdarenos (ato nauGoaee xapakrep-
HO ANR CKEAeTHOH M ceépaeyHOH MuMIU, ANA
Hepbunx xaetok). Haubonee paxuumM ¢ocdare-
HOM ABARETCH KpearHH(PocPAT, 3HEPrHA KOTo-
POTO PACXOAYETCA HA PECHMHTEd HIPACXOAOBAH-
Holt ATO.

B. HememOpantine opratienns: uprronnaimee —
ato pubocomel M PUBPUANAPHME KOMIIOHEHTR!,
BKRIOHAIOWIHE MHUKPOTPYOOYKH, MHKpodHna-
MEHTHI H [TPOMEXYTOUHBIE Punamenthl. Puboco-
M0 — TUIOTHDBIE MACTHUW, cocToamMe U3 pubo-
coMunix PHK (pPHK) u 6enka, npuuem pPHK
coctabiseT nNpuMepHo 60 % scelt Maccw pubo-
comMb, QYHKUHCH XoTOpoii ABANETCA CHHTE3
Genkos. PuGocommn pacnionaraorca auGo ceo-
GoaHo B ruasonnasme, AHGO COSAHHCHM € 3H-
DONAAIMATHHECKHM PETHKYAYMOM. OTgeasHbe
puGocoMEl coeanHAOTCA B Gonce KpynHme ar-
peraThi — NOAMPHOOCOMBE, KOTOpME oﬁpasgm-
cA ¢ nomMowbio HHpopMauuonwot PHK
(nPHK). Undopmaunio o cunrele Geaxa 1pu-
HockT ot agpa HPHK, amMuBoxucrors aocras-
asorea rparenoptHoil PHK (TPHK). Puboco-
MB), CBOGOARO NexXawMe B FHANOIINAIME, CHHTE-
UPYIOT GeAOK ANS HCNOMLIOBAHMA caMofl KAeT-
Ko#, a pubocombi, CBA3AHHBIE C SHAONAAIMATH-
YECKHM peTHKYAYMOM, CHHTEIUPYIOT Oenok, Ko-
TOpLIH BHBOAMTCA M3 KRETKH, 00pasys Mexkne-
TOYHOE BelwecTso, cexpernl. Ha puGocomax cHH-
TEIUPYIOTCA PAMHYHLIE MO QyHKUMH Oeaku —
depMeHThl, GeNKH-NEPEHOCHHKH, PpeLCNTOPH,
KOMMNOHEHTM uMTOoCKeneTa, Muxpompybouru 06-
Pa3yloTcA B pesyabTate MoAMMepH3auuH Genka
TyGyauua. B axcoMax u gexHapurax welipoHos
MRKpOTPYGOtKK YYACTBYIOT B TPaHCnopre pai-
JMYHEIX BEIUECTB €O CKOPOCTLIO [—2 MM B
CyTkM (MeAneHHMHA TPAHCNOPT) H HECKONBKO
COTCH MHANHMETPOB B CYTKH (ObicTphilt Tpanc-
nopt). Muxpoguaomerms — odeHb TOHKHE Gen-
KOBbIE HUTH AHAMETPOM 5—7 HM, COCTOST B OC-
HOBHOM K3 6enka aKTHHA, 6AHIKOTO K MblLeY-
HoMmy. HUmeerca HeGonbumioe KOMUUECTBO H MHO-
auHa. flpomecymovnwe usomenmo — 310 06~
Pa3loBaRHBE MAKPOMOACKYAAMH GeakoB HUTH.
Beakosbit cocTap NpoMexXyTouHbX duaamen-
TOB TKaHecneuugpuueH, PacnonoxeHHule na-
PanncnbHO BHYTPCHHEH CTopoHe KAeTONHOH



MemOpaHbl H NMPOHMIKBAIDILHE BCIO FTHANONAA3-
MY, OHH 00pa3yloT pasAHYHBICE CBA3H MEXNy
MHKpoTpyGouxaMu U Mukpopuaamentamu. Co-
sOKYnHOCTh GpubpHaAspHUIX KOMNOHEeHTOS 06-
pasyer yumocxesem,00¢CNEYHBAOWIKE Noagep-
xaHHe GOpMBl KACTKH, BHYTPHKACTOYHOE Nepe-
MewweHHe MeMOpaHHBIX OPTAHEAR M ABMXCHHE
HEKOTOPHX KALTOK HX COKPATHTCABHYIO
dyHkumio. PazHoHANpaBAERHOE PacNofoXCHHE
PAMMYHBIX SNEMEHTOR NOBLIIACT XECTKOCTh H
NPOoYHOCTh uHTOCKenera. HauGonee npounofi
COCTABHON YACTHIO LUTOCKENETA ABARIOTCR NPO-
MeXYTOYHble punaMeHTl. KoMmoHeuTH uuro-
CKeeTa yqacTsyloT B OPraHM3auUMH MUTOTHuEC-
KuX Beperen, B npoueccax MopdoreHela, odec-
NEYUBAIOT ABHXKEHMe wMeMOpaHb KNeTok B8O
BpeMA IHAOLUMTO3a M 3K3ouuTo3a. [oaBHxHue
KnerkH (neiikounTel ¥ TpomGounTd) Gnaronapa
PUOPHAAAPHBIM KOMMNIOHEHTAM OBPa3yIOT nces-
NONOAHH, YT0 OOECMIEMHBALT HX NEPEABUXKEHHE.

B. Alapo necer remeTHiecKYI0 nigGOPMAUNID N
ofecuevHBaeT peryasunio cunreda feaxa o xaer-
Ke. Iro camas Ooabwan oprasenna KACTKM.
Aapo cocTOHT U3 AgepHOl obonoukn (Membpa-
Hb), XPOMATHHA, SAPHWKA B KAPHOTNAIMEL.
Oborouxa adpa COCTOMT M3 aABYX MeMOpad, npo-
CBET MEXAY KOTOPLIMH cOOGIIAETCA ¢ NIOAOCTDIO
IHAONNAIMATHYECKOTO peTHKYAyMa. OBonouka
HMeEET NOpb pasmepoM okono 100 1M, uto oGec-
neuusaet npoxos PHK, puGoHykneas, obmen
OPYrHX BEWECTE MCXIY HAPOM H UUTONAAIMOA.
Ha napyxHo#t aaepHo# MmemOpane pacnonara-
10TCA pHOOCOMbBI, HA KOTOPBLIX CHHTE3IHpPYETCR
Genok. Hdpwwxo — BHyTpUAAepHoe olpa3osa-
HHe OKpyrnoit Gopmbl, He HMMeeT MemOpaHm.
B HeM cuHteaupyerca puGocomuas PHK
(pPHK) u oOpasyiotca pubocomm. B agpbiwke
uMeotea Takxe Geaky u AHK. Xpomamun co-
CTOMT M3 MHorux BHTKos AHK, caasanHbix ¢
GenkaMH, OCHOBHBIMK M KHMCABIMH. XpPOMaTHH
cogepxut Takxe PHK. Moaekyna IHK umeer
no Bcell anMHe OTPHUATENbLHLIR 3apam, 4TO
ofecneyupaeT NPHCOCAHHEHME K HEH IIONOXKH-
TeAbHO 3apAXEHHBIX Mofexyn Geakop. Kom-
nneke AHK u Genkos — 310 raapHbie KOMNo-
HEHTHl XPOMOCOMbI — TeHETHYECKOro annapara
Kretk. OH BHINONHSET BBe [NaBHbIe GYHKUMMK:
reHeTHHECKYIO (XpaHeHHEe U Nepenaya B psA no-
KOACHUN reHeTHYeCKOW whRdOopMaUnn) U MeTa-
Goanyeckylo — ynpapaeHHe cHHTe3oM Oeaka.
YnpasaeHue cHHTC30M OGefKa BKAOYAET n8a
JTana: Mepsuiit 3Tan — CO3IAHME HA MATpHUE
OHK wndopmaunounoit PHK (uPHK), xoro-
Pan CONEPXKHUT KOA YNPABICHHUA CHHTE3OM onpe-
aenennoro Geaxa. Kosom WPHK nsanerca no-
CASAOBATEABHOCTL PACNONOXKEHHA HYKACOTH-
aoe, nosropaowas rexernseckuit koa AHK.
3TOT 3TAN HA3MBAETCA TPAHCKpUNUKER. Bropoi
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atan (TpaHCASUMA) NPOHCXOAMT Ha pHGOCOMAX:
HPHK, cHHTe3npoBaHRan B agpe, dYepes nopu
R4pa NOCTYNaeT B pubocoMu, rae ocylecTsnN-
erca cbopka noaunenthaa (0enka) M3 AMMHO-
xucaot, aocrapnaeMux TPHK. Mocaeanna cuH-
TEIHUPYETCA TAKXKE B ARPE KNETKH.

2.3. CTPYKTYPHO-OYHKLIHOHANBHASA
OPTAHHAALIHA KNETOYHON MEMBPAHNM

Knerounan membpana (0Gonoyka KaeTkH) npea-
ctapaser coboil ToHKy0 (6—10 uM) Annonpore-
HHOBYIO ILNACTHHKY, COACPXAHHC NUNHAOS B
KoTopoil cocrasaser okono 40 %, Genkop —
okono 60 %. H3HytpH kaeTouHan memOpaHa
BEICT/IAHA TOHKHMM, Gonee MAOTHLHIM CNOEM rHa-
JONRasMbl, NPaKTHYECKH NHILEHHOR opradean.
Ha stiemneit nopepxHocTH MeMOpaHbB HMeEeTCA
HeGonbiioe xonusuectso (5—10 %) yrnesomos,
MONEKYAbl KOTOPLIX COCAMHEHN aAubo ¢ Geaka-
MH (FaMKonpoTeHan), aubo ¢ aMnHaamu (ram-
KOAUNUAB) M 00pa3yidT IAMKOKANHKE, CTpo-
eHHe M QYHKUHH KOTOPOTO Y pasHbiX KIETOK
MOTYT PaaIH4aTLCA. YTACBOULI YYACTBYIOT B pe-
uenuup 6MoNOTHUYECKH AKTHBHEIX BEWECTB, pe-
AKUMAX RMMYHMTETA. CTPYKTYPHYI0 OCHOBY
KieToqHOR MemOpanm (MaTpuUKe) cocTasnner
Oumonekynapuuit cnoit pocdonunuaos, Aena-
IoiMxca GapeepoM AnA IApAKEHHBIX YACTHU M
MOMIeKYA BOROPACTBOPHMMBX Bemects. JHnuAK
05eCneYHBAOT BHICOKOE IMEKTPHUCCKOE CONPO-
THBACHHE MemMOpaHbl xAeTKH, HanpuMep 8 Helt-
poHax — no 100 Om/em’.

Moaexyaw ocgorunudos membpans COCTOAT
M3 ABYX 4YacTel: ogHa M3 HHX HECeT 3ApAm M
ruapodMAbHA, APYraa He 3apsAXeHa ¥ THapo-
dobua. O1o onpenenser cnocodbHOCTL ANNHAOE
CaMOTIpOH3BONbHO 0GPA30BLIBATL ABYXCNOHHbIC
MembparHbie CTPYKTYPH NoA BAUSHHEM COOCT-
BEHHLIX 3apanoB. B knerounoit memGpane 3a-
PAXCHHME THAPOPUNBRBIE YUACTKH MOAEKYN
¢ochonUnNKacs OT OAHHX MOMIEXYA wanpasie-
KMol BHYTPb KAETKM, & OT APYTHX — HAPYXY
KneTk. B toaute kneroynolt MeMOpann Mone-
Kynnt gochoaunuaos BIAHMONCHCTBYIOT Hela-
PAXCEHHBIMH THAPOPOOHBIMH YHacTKaMH (OHM
«CTIPATAHbL» OT BHYTPRKACTOYHONH M BHEKAe-
TO4YHO# Boabl). B aunuaHOM chnoe KaeTOUHBIX
MeMOpaH COmCPKHTCA MHOIO XONSCTEPHHA,
OOGMeH AMNHAOB B OTAHYHE OT GEAKoB NPOHC-
XOAMT MenneHHee. OgHako 8030yxaeHue, Ha-
NpUMep, HeHpPOHOB MOIra MPHBORHT K YMeHb-
LICHHIO CONCPXAHHA B HUX aAunuaos. B vacr-
HOCTH, Mocae AAMTeNbHOR YMCTBEHMOH pabo-
THl, IPH YTOMJIEHHHM KoauyecTBo dochonunu-
loB 8 HepoHax yMcHbIMACTCRE (MOXeT OhiTh,
3T0 cBA3aHO ¢ Gonee spxkoit namaTRIO ¥ MU
HanpAXeHHOTO YMCTBeHHOTO Tpysa). CocTas



MeMOpaituIX AUNKHAOS onNpeachaeTca cpenoit
OBUTAHHA M XapaKTepoM NHUTaHKUA. Tak, ysenu-
YeHHE PACTHTERABHLIX XHPOB B NMHWEBOM pa-
UHOHS TOAACPXMBACT XMAKOC COCTOSIHME NM-
NHAOB KNETOYHBIX MeMOpaH M yaywwsaer MX
dyHxuun. M3buiTok XonecTepHHa B MeMGpaHax
YBCAHUMBAET HX MHKPOBA3KOCTh, YXVALIAET
TpaHcnoptHele QyHKuun kaeroudoll MemGpa-
Hul. ONHAKO HEBOCTATOK XHPHLIX KHCIOT H XO-
NeCTEPHHA B NHMWE HAPYWAST AHNHAHBIN Co-
cTaB H PyHKUHM KNeTouHbIX MeMBpaH.

Monexyaw Beaxoe scTpoeHit B docoinnua-
Hulll MaTpuKC xaeTouHOR MeMOpanst. B knertoy-
HbIX MeMOpaHax BCTPEMAIOTCA THICAYM pa3znMy-
HbIx GenKoB, KOTOPHIE MOXHO 0OLEAHHHKTL B OC-
HOBHbIE KNacCHl: yKTYpHute 6eaxu, nepenoc-
YHKH, pepMerTH, DenKH, ofpalyiolKe KaHanol,
HOHHBIE HACOCH, CRMeUNPUYECKHE PEUENTOpPL.
OauH u ToT Xe 0eA0K MOXET OLITh pEUENTOPOM,
depmentom ¥ Hacocom. K a Han st obpalopa-
Hbl OLAKOBBIMH MONEKYNAMH, BKPANNACHHMMH B
NAUMHAHBIA MATPHUKC, OHW NPOHH3ILIBAIOT MEM-
Opany. Yepes 3TH Kanansi MOryT NPOXOAUTD NO-
AfpHMe wMonekyanl. Muorue wmemOpaHHbe
Genxu, TaK xe Kak ¥ dochorHnuab, COCTOAT U3
ABYX 4aCTER — 3APAXEHHON H HE3IAPAXKEHHOI.
HeaapaxeHnble ydacTkrn GenkoB norpyxeHwsl 8
AUNHAHBR cnofl, He Hecywnid 3apaga. 3apAa-
WCHHbIE Y4aCTKM OGCAKOB B3aUMOACHCTBYIOT C
3APAXEHHBIMH YYACTKAMM AMNMAOB, 4YTO ABNA-
€TCA BAXHLIM PAKTOPOM, ONPEACAAIOWHM B3AH-
MODACHONOXKCHHE CTPYKTYPHLIX 3AEMEHTOB KAe-
ToO4YHOH MeMOpaHn H e¢ MPOYHOCTL. BOAbIUMH-
CcTB0 OenAxkoB, NPOHMILIBAICIUMX JAMNDHOHLIA
cAoik, mpouro cBu3aHo ¢ ¢ocdonMNUAAMH
(MHTerpanbhste 6eaKH), rnasnoli ux
byHKuNEN ABAACTCA TPARCNOPT BEIUECTB Yepes
KneToyHylo MemGpaHy. boabiias 4acTe MHTEr-
paneHLIX Geaxop — rauxonporeuanl. benxn,
np:gpennenuue K NOBEPXHOCTH KNCTOMHOM
MeMOpaHut (B OCHOBHOM K BHYTPCHHCH ce
YACTH), HAIBAT NEePpUDECPUHYECCKHUMHA.
OHM, KaK TIpasuno, ABRNIOTCA PePMEHTAMMH: 3TO
aUCTHAXORHHACTepa3a, ¢ocdaTassl, ageHHnar-
UHMKAa3a, NpOTeHHKHHa3ul. Hexotopele unrer-
PaNbHbie OENKH TAKXe BHINORAHAT DYHKUMIO
depMmertoB, Hanpumep AT®asza. Peuentopamn
H aHTUreHaMH MemGpaHbl MOryT ObiTe KaK MH-
TerpaAbHbe, Tak W nepudepHueckue Genxn.
benku, npumpixaomine K MeMGpane ¢ BHYTpeH-
Helt CTOPOHE, SBAAIOTCA TAKXKE COCTABHOM uac-
THIO HMUTOCKEASTa, KOTOpHlil obecneynsaer A0-
NMOARNUTERBHYIO MPOMHOCTD KNETOMHOHM MemOpa-
HB1 K 3nacTHyHocTh. O0ROBACHHE GENKOB MEM-
OpaHbl npoucxoauT oueHb GICTPO — B TEYCHME
2=5 aHed (CPOK NX XHIHH).

BOABUIMHCTBO KASTOK OPTAHHM3MA MMCET OT-
pHUATENLHEIH MOBEPXHOCTHMW 3apaa, KOTOpHI

ofecneynsactea BuicTynawomet w3 memOpaubt
KICTKH YTACBOOHOH YACTHbI0 TAHKOAMNMAOS,
dochonnnuaos, rankonpoTeHaos (cM. pazaen
4.2.2). MemGpana obnafaer TeKy4eCcTbIO: OT-
OeALHLIC €€ YACTH MOTYT REPEMEIATHCR W3
OMHOTO YYAaCTKA K APYrOMY.

Kaemounwe membpanw obsadaom w3bupg-
messnol  npoNnymemocmd0. ONHM  BeltlecTsa
MPONyCKalOT, APYrHe Her. B 4acTHOCTH, MeM-
Opana Aerko NPOHHUACMA ANA XHPOPACTBOPHU-
MbIX BEIIECTB, NPOHHKAOWMX Yepe3 AHNHAHLIH
cnoit; SonbwnHcTe0 MemMbpaH Mponyckaer soay.
AHHOHB OPraHMUYECKMUX KHCAOT HE APOXOAAT
yepel MeMOpady. Ho umeoTen kawansl, Hibupa-
rélnmo nponyckaowue HoHnt K*, Na*, Ca’*,

2.4. OYHKLUHH KNETOYHON MEMEBPAHBI

OcHosHEIMH dYHKUHAMH KneTouHol MemGpa-
Hbi ABAAIOTCH CNEAYIOWHNE.

1. (ramumnan) Pynxyun — Hau-
Gonee ouesuaHan GpyRKUHA xnetouHoh memGpa-
Hel, o0pasyiomefi NOBEPXHOCTHYIO 00ONOYKY
KNETKH. YI0 poib B8 BHNOAHEHMH 3TOR
DYHKUKHK HTPAOT KACTOMHBIC MEMOPAHBE 3NTHTE-
ananbiofi Tkanu. Oun obpasyior ob6nuHo no-
BEPXHOCTH, OTACAAIOWIME BHYTPEHHION cpedy
OpraHHIMa oT BHeltHel cpeanl. 310 OTHOCHTCA
TAKKE K JIETKHM M K XeNYAOYHO-KHUWEYHOMY
TpakTy. BapvepHas GyHKUMS KNCTOYHBIX MeM-
Opau Hapywaerca NpH MHOTHX NATONOTHYECKHX
npoueccax (aTepocknepol, FTHNOKCHA, HHTOKCH-
KaLMS, pakoBoe nepepoxacHue). Muorue ne-
KAPCTBEHHBIE BELIECTBA PEAH3VIOT CBOE BAUA-
HHC ROCcpeacTsoM AeHCTBUA Ba MeMmOpaHy, npH
e¢ NospexicHUH >PPeKTH NEKAPCTBEHHLIX Be-
MICCTS MOTYT H3MeHATHCA. KneTks, obpasyiwo-
WHe HApYXRbiii cnofi anuTenua, oOLIUHO CO-
CAHHEHM C NOMOLULIC NAOTHLIX KOHTAKTOB, KO-
TOpLIE OFPAHHMHBAT MEXKNCTOUHBIK NepeHOC
BCIUCCTS.

2. Bocupusmue nimenenwii anemues n enym-
pennedl cpedss OPraHNIMA ¢ MOMOLLBIO CrieLH-
ANBHBIX CTPYKTYP — PpeUCnTOpoB, obecneynpa-
JOUWHX YIHABAHHUE PAIARMBLIX pasdpaxXuTenet u
pearnpobanne Ha Hux. KaetToudan memGpana
pacnonaract GonabiuuM HaGopom peuentopos,
obaagaowmx cneurndnieckoit YyBCTBUTENLHOC-
THIO K PAVIHYHBIM ATCHTAM — TOPMOHAM, MCAM-
ATOpaM, AHTHrEHAM, XMMHMMECKHM M dH3IHYeC-
KMM passpaxuTeasM. PeuenTopul OTBEY2IOT 33
B3AHMHOC pAacNoO3HABAHHE KNETOK, PA3BUTHE
UMMYHHTETA. PeuenTopaMH Ha MNOBEPXHOCTH
KNETOK MOTYT CAYXHTb CAMKONPOTEHAM W TAK-
KOMHAHAW MmemOpan. PeuenTop aKTHBMpYeT
G-0Genox  MemGpaHb, KOTOPWR € NOMOWBIO
depMeHTa-NpeAWIeCTBEHHNHKA, PAacNONOXEHHO-
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Puc. 2.1. MoTeHIHaAW OeACTBHA PAINTHYHEIX KNETOK

WHBOTHLIX H PAcTEHHA.

A = TaKBH; B — ghuexneTky kpyraoro yepea; B — runoduan
Mm ; T = nomxenyAounol xeaeam kpbictd (no T.Wenepay,
1987).

"Sr”b

TO Ha BHYTPEHHCH NOBEPXHOCTH KaeTouHON
MeMOpaHel, AKTHBHPYET BTOPOit NOCPEAHHK, pe-
ANKIYIOWHA KT oT pasnpaxurtens. [Toche-
DOBATEAbHOCTD MOXET OniTh, HaNpUMep, Takolt:
AfpeHANHH — pP-aapeHopeuentop-GS-0eaok —
aneHURATUHKNA3A-ATP-uAM® — npoTeHHKH-
Haza — docdopuanposarine 6enkos — HIMeHe-
HHe Metabonu3Ma ¥ pyukuuit kaerku. Bocnpu-
ATHE DUIHYCCKUX M XHMHMECKHX pa3apaxuTe-
nelt (naMeneHull BHYTPEHHeN H BHELIHEH cpeanl
OPraHUaMa) y 8030yAHMbBIX KAETOK OCYLWECTBAR -
€TCA ¢ NOMOLUBIO TPAHCHOPMAUHN FHEPTHH pas-
OPAXEHHA B HEPBHBIA HMTMYALC.

. Cosdanue 3sexmpuneckozo 3apRda XNETKH
obecneyupaer KknerkaM Bo3BYAHMbIX TKaMeh
BOZHHKHOBEHHE NOKANBLHOTO MOTEHUMARA, NO-
TeHUWaAa aehicTBun (Bo3ByxOCHUA) U MpoBeae-
Hue nocaeauero (cM. pazpen 5.2.2). Pacnpo-
cTpavenue 8030yxaeHun obecneynsaer Oni-
CTPYIO CBA3b BOIOYAUMBIX KACTOK Mexay coboil,
a TakXe MNocbUIKY PEHTHOTO CHrHana or
HepBHOH XNETKH K 3 KTopHOW (McnoaHu-
TeAbHOR) W noayyeune obpaTHoix (adpdepeHT-
HBIX) HMOyabcoB oT Hee, [lpakTudeckn Bce
AKUBBIE KASTKH MMEIOT 3ACKTPHUCCKHIl 3apsa,
HO MWD HEMHOTHE H3 HUX CNOCOGHB reHepH-
poBaTh noTeHuUMan aeicreua (puc. 2.1).

4. Bupalomxa Onoso2nuecKsy axmuensx se-
Mecme — NpOCTaraaHanHoB, TpoMGoxcaHos,
NERKOTPUEHOB, OKAILIBAOLINX CHALHOE BAUA-
HHE HA aAre3n)0 TpoMOOUUTOB H Npolece Boc-
naneHus.

s. nopmuas Pynxyus smecte ¢ Gapoep-
Hoit NeYHBaCT OTHOCHTEALHO NOCTOARHBIN
COCTAB BEWUCCTB B KNETKE K €€ 3AeKTPHUECKHIl
sapaa. Hanuune KOHUSHTPAUHOHHBIX M 3NEKT-
pPHUECKMX TPAAMEHTOB PAMIMUHBIX BEWECTB H
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HOHOB BHE H BHYTPM KACTKH CBMACTENLCTBYET
0 TOM, 4TO KAcTOMHan memOpaHa ocywecTsna-
T TOHKYWO PErYASLUIO COACPKAHMA B LWTO-
nnaime WoHoB M Mmonexkyn. baaroaapn Tpadc-
NopTyY 4“acTHU ¢OPMHPYETCA COCTAB BHYTpM-
xneroynoit cpeawml, HauGonee GaaronpusTHLIR
AN ONTHManbLHOro NpoTeKaHUs MeTaboauyec-
KHMX peaxkuui.

2.5. MEXAHH3MB TPAHCITOPTA BEIIECTB
YEPE3 KNETOYHYIO MEMBPAHY

2.5.1. KTIACCHOPHKALHA TPAHCNOPTA
BELWLECTB W EFO 3HAYEHHE

A. Tpancmopr wacTin ABAAETCA XHUIHEHHO BaX-
HBIM AN8 OpPTAHH3IMA npoucccoM. OH obecneyn-
8acT: 1) MOCTYNACHHE B OPraHH3IM Uepes xeay-
HOYHO-KHIICYHM TPAKT PAMHURBIX BeleCTD B
KpoBb M AHMOY H B KAXAOYID KAETKY OpraHHIMA,
HeOBX0AHMBIX ANA CHHTE32 KACTOMHLIX CTPYK-
TYP U BMpaGoTKH 3HEprHU; 2) peryasunio ¢u-
JUKO-XHMMUMECKHX noKa3aTencd BHYTPCHHEH
cpenpt (ocmoTHueckoe aasaeHue, pH); 3) coa-
JAHME 3ACKTPHYCCKHX 32PANOB KACTOK, BO3-
HHKHOBCHHE H pacnpocTpaHeHHe pOIGYKAEHHR;
4) COKpATHTEALHYIO NEATENLHOCTL NonepedHo-
nonocaThiX (B TOM YuCAe CepACYHOH) W rAagKux
MBIIIL BHYTPEHHHX OpraHop; 5) sblaeneHue
KASTKAMM ceKpeTos (ropMoHoB, GepMEeHTOS,
apyrux OGHONOTHYECKH aKTHBHLIX BeILECTB);
6) BuiaencHue mpoayktoB ofmena B oKpyxawo-
wyo cpeay (NOUKH, AErKHE, XeAYAOMHO-KH-
WedHMR TPAKT, KOXa); 7) peanuIauuw aeicr-
BHA GapMaKOMOTHYECKHX NpeNnapaToBs.

B. TpancnopT semecTs ACAAT HA NACCHBRMIL
(6e3 3arpat 3Heprun) w axTuBRAMA (C JaTpaToit
sHepruu). Cunrawr, yro aBUXYyweRt cuAoOH
RACCHBHOTO NEPEMCINCHHUA BCIUCCTE APAAOTCR
KOHUCHTPALHOHHME (XHMHYECKHH), IMeKTPH-
YeCkMi H THApOCTaTHvecKHi rpaaneHTn. Co-
rRacHO KOHUCHTPAUHOHHOMY FpagHeHTy, Yac-
THUM MEPEMEIMAOTCA H3 ODMACTH ¢ BLICOKOH
KOHUCHTPAUMEH B OGAACTL ¢ HU3KOH KOHUEHT-
paumet. Mpy Hanuuun pa3HoOCTH rHAPOCTATH-
YecKMX NaBACHMA, HanpHmep B COCYAAX M HH-
TEPCTHUHH, XHAKOCTL ABHXCTCA uYepe3 noay-
npoHHuacMbic MeMBpaHbn H3 obracTH ¢ BuWCO-
KHM THApOCTATHYCCKHM masneHueM B obnacth
¢ Gonee HuIKHUM gapnenueM. Beuwtectsa 8 3ToM
CAYMAC cACAYIOT 32 PACTBOPUTEAEM, €CAH MEM-
Opana npoHHuaema ana uux. Cneayer 3ame-
THTb, YTO TEPMHUH «NACCHBHLIA TpaHCNOpT» He
COOTBETCTBYET peanvHoll acicTBUTEnbHOCTH,
TAK KaK NCKTPHHMCCKHt, KOHUCHTPALUHOHHMI
W THAPOCTATHYCCKHIA TPABMEHTH B XHBOTHOM
OPraHM3Me CO3AANTCA AKTHBHO — ¢ 3arpatoit
3HCPTHM.



OdMert selnecT MeEXAy OPTaHH3IMOM H BHEWHCH
cpeoil MOXET NPOXoAHTL YacTHYHO Ge3 3aTpar 3nep-
THN, eCH HMEETER KOHUCHTPATHONHBIR TPARNENT, —
370 AHMPYIHA TA30B H3 NErKHX B KPOBb MAW BRIXOL
X 13 KPOBH W BCACKHBAHHE NHTATEALHBIX BENICCTE B
KpoBb M3 XEAYAOYHO-KHILEMHOTO TPaKTd, €CAH HX
KONUCHTPALHA B KHIWCYHHKe Goablue, YeM B KpoBA.
B OpranH3Me TPaHCAOPT BELICCTB OCYLISCTRARETCH C
samparoil suepris. [MosToMy TepMHH «naccHBHLLA
TPAHCIOPTe LIeNEC 0 HCKJAIONHTS, TAK Kak no-
AOGHOTO MEXAHHIMA B XHBOTHOM OpragnasMe Roobue
He CYIBECTBYIOT — BCE BHAH TPAHCAOPTA BCLIECTE B
OPraHH3IME OCYLIECTBARIOTCH AKTHBHO, ¢ JaTpavof
3Heprum. Ho B oauMx cayyanx 3Heprun 3aTpaunBaeT-
CR HENOCPEACTBEHHO Ha n:aucnopr Kako#l-aubo vac-
THUBR, Hanpusep wota Na*, ¢ nomowbw Geakopoh
MOAEKYAD, Ha3LBacMON HACOCOM. ITO NEPBHUNO aK-
THEHDIH MEXAHHIM: B BAHHOM CRYNAE COZAALTCA KOM-
LEHTPALIHOHHNMIA (XUMHYECKNR) FPpALHEHT — 3anac
AOTEHUHANBHON 3HEPrHK. B APYrHX CAYHAAX INEPTHA
HA NCPCHOC YACTHU 3ATPAMHBACTCA ONOCPEIOBIHHO;
HANpHMeEP, NEPEHOC MOACKYA FAIOKO0IB € NOMOWLIO
HATPMA — JTO BTOPHYHO AKTHBHLIA MeXaHHIM, 3nep-
TUA PACcXORYETCA HA MEPEHOC TOALKO HATPHA. Cuuta-
10T, YTO ABHXCHHC BOALL, COTRACHO JUKOHY OCMoca,
OCYIECTBARETCA NAaccHBHo: Oe3 3aTpaT 3HepryM Boda
OBHXETCA B 00NACTD ¢ Buicoxol KoHueHTpaLInel “ac-
THU {C BHCOKOH OCMORAPHOCTRI). OAHAKO KOrAA OC-
MOTHYECKOE ARBACHHE CpaBHAcTCA Mo obe cropoHu
MeMGpanbi, 0OAHOCTOPOHHEE ABHXEHHE BOAM TpeKpa-
ThrcA. JBHXEHYE BORL, B pe3yAbTaTe KoTOporo Guna
H3IPACX0A0BAHA NOTEHUHANBHAS SHEPIHA B BHAE KOH-
UEHTPALHOHHOIO [PAaNEHTA, HEAbIS HAIBATL Nac-
CHBHEIM, 663 3aTpaT IHEPLHH, — 3ITO BTOPHYHO aK-
THEHLH TPAHCNOPT.

HeobocHosanHoCT CymticcTBYOUEH KRACCHPIKA-
UAH TPAHCHOPTL BEMIECTH HANIOCTPHPYETCH H TeM,
4TO MEPEHOC FNIOKO3 H BMHHOKHCAOT € MOMOWLIC
Na* CUMTAOT BTOPHUHO AXTHBHBIM MCXAHUIMOM, 3
ABHXCHNHE Boab B ofAacTs ¢ BRICOKOH KOHUeMTpa-
unefl Na*, COraacHO 3aKOHY OCMOCA, — MACCHBHEIM
mexanuamom, Ho pemnw B HX 3THX CAYMAdX 3aTpa-
YHBASTCA FHEPIUA, NPHYEM TONBKO HA TPAHCNOPT HA-
TpHA. HassisaTe TPAHCNOPT AKTHEHMM B TOM Chy4ac,
ECAW YACTHUA ABHXETCH CAMa AKTHBHO, T.6. MMECT
COBCTBCHHLIN MeXaHW3M NEPEABHXCHMA W, eCTecT-
BEHHO, PACXOAYET NPH ITOM 3HEPTHIO, TOXE HET OC-
HOBaHUH, TOCKOALKY HXTHEHO, B 3TOM CMbICRE, B Op-
FAHH3ME MOFYT NCPEOBHIATACA AHLIL HEKOTOPHIC
KNeTKH, HaNpHMep AtHKOUNTH, TyuHble kaetku. B
YACTHOCTH, AMESONAHIA NOABHXHOCTD HEATPOUNOB
ofycnoBneHa obpasoBaHHEM ABHMATENbHBIX NCEBAO-
noaHil, NPpY 3TOM IHEPTHA PACKOAYETCA HA ACHTEND-
HOCTL COKPATHTEALHOrO anNapaTa -~ aKTOMHO3HHO-
BHIX CTPYXTYP. OAHAKO BCE YACTHUG!, B TOM YHCAE H
HOMBE, HE MOTYT MepeMeaToCA CaMH BooGLIIe: ¥ HHX
HeT COOCTBEHHOrO  MEXAHWIMA  NCPCABMKCHHA
(TPAHCNOPTHOTO cpeacTsa). TpaHCnopTUPYEMHIE Yac-
THUB SBNAIOTCA NACCHBHBIM NCMEHTOM BO BeeX Chy-
yanx 663 HCKAOMEHHA —- HX AsHXeHHe obecneunsaer
KAKOM-TO MEXaHN3M, HAXOmAWMHACE BHE¢ MX {(BHewl-
HARK OTHOCHTEABHO YACTHUL CHARA), HANPHMED KOH-
UEHTPALHOHHMI rpaAneHT, KOHHAA NOMNa, nepe-
ABUCAIOWAA HOH, [PAAMEHT THOPOCTATHYECKOrO AaB-
nennn. TakuMm oBpajom, packod 3HEPTHH B OPraHK3-

M€ HA TPAHCMOPT BCINECTB B OAHMX CAYYaAX oOcy-
LECTBAAETCA HENOCPEACTBEHHO, B APYTHX — ONOCpe-
ROBaHHO.

Ecan aHeprus pacxoayerea HENOCpeacTseH-
HO Ha MieperRoOC YAcTHU, TPAHCROPT cAeayer Ha-
3bIBATL NEPSUMNO AKTHBHDIM.,

Ecan xe Ha TpaHCNOPT YaCTHU pacxomdyeTca
paHee 3JANACCHHAN JHCPrUA, HANpUMep KOH-
UCHTPALHOHHMHA rpagueHT, Tako# TpaHcRopT
cAeayer HaszwmpaTe emopuwno axmuendim. [lo-
CKOABKY TPAHCMOPT B 00OMX CAYyYanX ABAAETCA
akTHsHLIM (C 3aTpaToil 3tepruu), obOCHOBAHHO
HCMOAbL3IOBATL TEPMUHB NEPBUUHBIA U BTOPHY-
HHH TPaHCTIOPT BEMIECTB.

2.5.2. NEPBHYHBIA TPAHCNOPT

Bo-nepbbiX, 3T0 NEPLHOC OTALALHHIX HOHOB BO-
APEKH KOMUEHTPALHOHHOMY H 2AEKTPHYCCKOMY
rPaAHEHTaM ¢ NOMOLILIO CICUHANDHBX HOHRBIX
HACOCOB, BO-BTOPHX — JHAOUMTOZ, IKIOUHTOI
U TPaHCLIUTO3. B 000MX caAyqanx IHEPrua pacxo-
AYETCA HEMOCPCACTBEHHO HA NEPCHOC YACTHLL.

A. Hacocs (nommst) npeacrapasior colo#t
Genkosbie Moaekynn, obaana0IMe CBORCTBAMM
nepeHocuuka W AT®asno#t akTusHocTbio. He-
NOCPEACTBEHHBIM HUCTOYHHKOM SHEprun ABAR-
erca AT®. [oCTaTouno XOpowIoO H3YdeHbI
Na/K-, Ca**- u H*-nacocwl. b OCHOBAHMSA
npeanonaratb HatHuue Cl™-Hacoca, 0 yeMm CBH-
aeTenscTayer yvactue uoHos Cl- 8 nmpoueccax
TopMoxenus LLHC, a Takke 8 BOIHMKHOBEHHH
BO30YKACHHA B KneTKax NposoAsmell cHCTeMbl
cepaua M 8 Kaerkax paBoyero Muokapaa. Oteyr-
CTBHE XIOPHOH NOMMLL NPUBEND On K HCYEIHO-
BEHHUIO KOHUCHTPAUHOHHOTO PAAHEHTA HOHOB
CI” B nepeunCNEHHBIX KACTKAX W HApYWEHRID
npoueccos BO3OYXKACHHA H TOPMOXEHHS B HHX,
yero B peanbHoil accTBHTENLHOCTH HE HAbAlO-
naetca. Hacochl NOKAAHIYIOTCA HA KJACTOMHBIX
MeMOpaHax Hax Ha MeMOpasax KACTOYHbLIX Op-
ravenn. PaccMoTpuM OCHOBHbLIE XAPaKTEPUCTH-
KM HACOCOB.

1. Cnesudwunocme nmcocos 33KAOYACTCH B
TOM, 4T0 OHH OGBIYHO MEPEHOCAT Kakoit-To on-
peaencHHEIH HOH MAM gBa uoHa. Hampumep,
Na/K-Hacoc (06beanHeHHBIN Hacoc ana Na* u
K*) He cnocoGeH NepeHOCHTL HOH NIUTHSA, XOTA
RO CBOHM ceoficTBam NocaeaHHRt oyeHb GAN3OXK
K HaTpHI0.

Hampuii-xaaueesii nacoe (Na/K-ATdasza) —
3T0 HHTerpansniit Genok xaeroysioft membpa-
Hel, 00a8a10KHA, KaK W BCE ApPYrHMe HACOCH,
cBoficTBaMH (PepMEHTa, T.C. CaM MNEPEHOCYNK
obecneyusaer pacuwenneine AT® n ocsobox-
AeHHUE FHEPTHM, KOTOPYIO OH XK€ CaM H HCNONb-
ayet. 310t Hacoc HlydeH xauBonee Xopouio, oH



HMeeTcA B MeMOpaHax Bcex KAETOK M €03AaeT
XapakTepHbik NPU3HAK XHBOro ~ TrpanHeHT
konueHTpaund Na* u K* sHyTpu H BHe KieTku,
y10 oGecneynnaet dpopMuposaHne Membpanno-
ro AOTEHUHANA H BTOPHYHHIH TPaHCROpT be-
wecTs. FAaBHLIMKY AKTHBATOPAMU Hacoca ABAA-
I0TCA FOPMOHM (AAbAOCTEPOH, THPOKCHH), He-
ROCTATOK 3HeprHH (KHCAOPOAHOE ToJIoAaHKE)
nurnbupyer nacoc. Ero cneundpniecknmu 6x0-
KATOPAMH ABAAIOTCA CTPOQAHTHHM, OCOBEHHO
yaGann. PaGora naTpueporo Hacoca nocne yaa-
aenna K* u3 cpeanl cunbHo Hapywaerea.

Kaaouuessiii nacoc (Ca**-AT®aza) nokannsy-
eTCA B CAPKOMNAIMATHICCKOM PETUKYAYME Mbl-
WeyHOH TKAHW, B FHAORJAIMATHYCCKOM PETH-
KYRYME HNpYIMHMX KACTOK, KIETOMHOH Membpare.
Hacoc obecneunsaer tpancnopr Ca®* u crporo
KOHTPONIMpYET coacpxanne Ca?* B xnerke, no-
CKOALKY M3MCHEHHe comepxanna Ca’* B nHeit
napywaer ¢ynxumo. Hacoc nepenocur Ca®*
AMG0 BO BHEKACTOMHYIO Cpeay, HanpHep, B
KNETKAX CEPACHHONA H CXeNeTHBIX Mblwt, 160 B
UHCTEPHB PETHKYAYMA H MHTOXOMAPHH (BHYT-
pHKaeTounoe neno Ca?*),

fpomonnwii nacoc (H*-AT®a3a) nmeerca B
MeMOpaHe OGKNANOYHBIX KACTOK B XeAYAKE,
rae UIPACT BAXHYIO Poab B BuIpaboTKe COAANONM
KHCAOTH; B MOYKE OH YYacTBYeT B peryna-
uvu pH BHytpeHHedi cpeanl OpraHHiMa; 3ToT
HACOC MOCTOAHNO paGoTaeT BO BCEX MMTOXOHA-
PHAX.

2. Mocmonnnan peboma racocos HeobxoanuMa
ANA NOAREPKAHHA KONUEHTPALHOHHNIX [PadH-
€HTOB HOHOB, CBASAHHOrO ¢ HHMH 3AEKTPHYEC-
KOro 3apAfa KACTKH W ABHXCHHA BOAM W He3a-
PAXEHHBX YACTHIL B KINETKY H W3 KACTKH BYO-
PHIHO AKTHBHO, B YACTHOCTH COMNACHO 3aKOHAM
audpdy3nn H ocMoca. CoBOKYNHOCTL ITHX Npo-
neccoB  obeclieYHBAaeT  XHIHCACATCALHOCTL
Knetki. B pesyaprate pasHoil RBpoHUUACMOCTH
KNeTOUHOH MEMOPAHBI INA PA3HLIX HOHOB W NO-
CTOAHHOR paGoThl MOHHWX NBOMN KOHUCHTpa-
LKA PAIAHYHBIX HOHOB BHYTPH W CHAPYXH KAeT-
KH HeonHHakopa. [MOCKOABKY HOHBL ABAAIOTCA
3apAXKEHHBIMH  YACTHLAMH, TO CYILECTBYET
anexTpuueckuil 3apaa Knerku. Moutn Bo Beex
H3YYEHHDBIX KIETKAX BHYTPEHHEE COAePKHUMOe
HX 33PANMEHO OTPULIATENBLHO RO OTHOWEHHIO K
BHEWMHEH cpefe, T.¢. BHYTPH KAeTKH npeobaana-
10T OTPHUATENLHEIE HOHBI, & CHAPYXH — NONO-
KHTEBHME.

MpeobragaownMy HOHAMH B OpPraNu3Me
yenopeka asnawtca Na*, K*, CI°, npuuen K*
HAXOAHTCA NPEHMYUIECTBEHHO B KneTke, a Na®
H CI” — B0 BHEKACTOMHOH XHAKOCTH. BHYTPH
KACTKH HAXOAATCA TAKKE KPYNHOMOAESKYAAp-
Hole (B OCHOBHOM OEAKOBOTO NBPOHCXOXKASHHA)
aHnonnl. Ponb nepsrYHOro TpaHcnopta B noa-
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AEPXAHUH Pa3NHYHOR KOHMEHTPAUHH PAIHBIX
WOHOB JIETKO AOKA3aThb, HANPHUMEpP, B ONMTE
¢ apurtponutTaMn. Ecan ¢ nomoumbio unannga
ROAABHTD ANXAHME IPHTPOUKTOB, TO WX MOH-
Hulil COCTaB HAYMHAET NMOCTENIEHHO MEHATLCA:
Na* u C!I” auddynanpylor Yepes KaeTOuHYIO
memGpany B apnTpounT, K* — n3 sputpounra.
Ho B HopMe 3a cYeT 3HepruH, nocrapAneMof
npoleccoM AMXaHWA, HACT MX DBepBHYHLIA
TpaHcRopT B obpaTHOM KHanpasmseHuu, Gaaro-
BApA YeMy W MIOANCPXHBAOTCA KOHUREHTpauu-
OHHBIC MPAAHEHTH.

mpemn snepzan ATD, notpedansemoit
KNETKOH B COCTOAHHH NOKOA, PACXOLYETCA HA
nepedoc Toabko Na* w K*, T.e. nwa pabory
Na*/K*-nacoca. 3to obecneqnsaer coxpaHeHue
KReTOuHOro obveMa (ocMoperyaauns), nogaep-
XAHHE 3NEKTPHYLCKOH AKTHBHOCTH B HEPBHLIX
H MMIWCHHLIX KACTKAX, TPAHCNOPT APYIHX Be-
IMECTB B PA3AHYHDBIX KJICTKAX OPraHM3IMA,

3. Mexannam paboms RONRMX Racocoe 3a-
Kauaerca B caeayomemM. Na*/K*-Hacoc — mo-
ACKyna HHTETPAAbHOTO GenKka, NPOHHIMBANLLAR
BCIO Tonwy Knerouloil membpann. Moaexyna
HMEET YHACcTOK, KOTOpit cpa3biBacT AuGo Na®,
anbo K*, — 310 akTHBuBA ydactox. MpH Kox-
dopmaunn E, Genxosas monexkyra axkTUBHO#M
cBoCH 4acThio obpalieHa BHYTPbL KNeTKH H 06-
nagaer cpoacteoM K Na*, koTopui mpucoeau-
HaeTca K Genxy, B pesyabTare Yero aKTuBHpyer-
ca AT®az, neynsawilan ruaponns ATO u
oceoboxaeHne 3neprus. MocneaHan obecnevn-
saeT Kondopmauuo Mosekynel Gesnxa: ona npe-
spamaerca B dopmy E;, B pesysvTare dero ak-
THBHBIH €€ Yy4acToK yxe oOpallicH HapyXy Kne-
Touno#l Membpannl. Tenepb Genok repaer cpoa-
cT80 K Na*, nocaeanuii oTuiennaeTca or Hero, a
Genox-nouna npuobpetaeT cpoacTeo K wony K*
W COCHHHACTCA ¢ HHM. 3T0 BEACT CHOBA K H3Me~
HeHuIo xoHdopmaunn fiepeHocunka: gpopma E,
nepexoant B opmy E,, xorna akTuBHMH yvac-
Tox Genxa cnopa obpanien BHyTpb KaeTxu. Mpu
ITOM OM TepAer cpoactso K Wony K*, # tor or-
wenNAReTcA, a 6enok npHoGperacT cHopa cpoa-
CTBO K HOHY Na® — 310 oaMH nuxn paGotm
NOMBK. 3aTeM UNHKA noptopaeTca. Hacoc asan-
€TCA NCKTPOreHHbIM, BOCKOABKY 33 OAWN MHKA
BMBOAHTCA M3 KieTKH 3 Hona Na*, a Boappallia-
erca B KaeTxy 2 nona K*. Ha oame mmka paGo-
T Na/K-Hacoca pacxofyeTcs oaHA MOfeKyna
AT®, npuyem 3HEPruA pacxonyeTcA TONALKO Ha
neperHoc Na*.

NosoGHm obpazom paGotawt u Ca-AT®a-
3M CapKo- M JHAORnaMaTHuecKo#l certeil, a
TAKXE KNeTouHOi MeMGpannl, © TeM AW pa3-
AHYHEM, YTO NEPEHOCATCA TONAbKO HoHm Ca’* u
B8 OAHOM HaNPABACHHH — H3 [HANONAAZMM B
CAPKO- WAH 3HAOMAAIMATHYECKHH PETHKYAYM, A



TAICke — Hapyxy xnerkn. Kanouueswiit nacoc
(Ca-AT®aza) — MofeKkyNa HHTErpanbHoro
Genka, TaKKE HMEET AKTHBHLIA YYacToK, CBA3LI-
pawiiui aBa Hona Ca’*, u moxer GuiTb B A8
kondopmaunax — E; n E;. B xondopmauun E,
AKTHBHBIH Y4acTOK MoAsekynnl Genxa obpaiwuen B
rHanonaasmy, obaagaer cpoacrsoM k Ca’* u co-
EAHHAETCA ¢ HUM. B pe3ynsTaTe Hacoc nepexo-
BHT B KondopMauuw E,, koraa aktueHmi ydac-
TOK MOAeKynwm Geaka obpallleH BHYTPbL capxo-
RNAIMATHYECKOTO PETHKYAYMA HAM  HApyxy
KAETKH. I'Igu 3TOM YMEHBIUIACTCA CPOACTBO
6eaka x Ca’*, nocneanntl oTwWENASETCA OT Hero.
B npucyTCYBHH HONA MarHHA ocBoGoXaaerTca
aHepra AT®, 3a cuer xoropoll MonekyAaa
Geaxa Ca-AT@a3bi BHOBb NEPEXOAHT B KOHPOP-
mausw E,; uuka nosropaerca. Oana monexyna
AT® nepenocur asa noha Ca’*,

B. Onaonwro3, 3>K30UNTO3 N TPRHCURTO3
(MEKPOBEIRKYRAPUMA TPANCHOPT) — 3ITO Clie
TPHW BHOA NEPBHYNO-AKTHBHOIO TPAHCNOPTA,
GAK3IKKX MO MEXAHH3MY APYT K APYIY, NOCpeacT-
BOM KOTOPNX PaznHvHbie MATEPHARHN AEpeHo-
cArca aepes MemGpany anbo B KACTKY (3HAOUH-
7103), AnBo M2 KneTKH (FK3I0UNTO3), THGO Yepes
KeTky (TpancuuTos). C NOMOmMBbIO ITHX MEXa-
HH3MOB TPAHCROPTUPYIOTCA KPYNHOMONEKYNAP-
Hbie Bewecypa (6enKn, NOAHCAXaPHALL, HYKNEH-
HOBBIC KHCAOTH), KOTOPbE HE MOTYT TPaHCNOp-
THPOBATHCA MO KAHAAAM HAH € NOMOWBIO HACO-
COB,

1. IIpn rrdounmoze xneTouHan membpana ob-
pa3yeT BAAYHBAHHA WAWH BHIPOCTH BHYTPb KJieT-
KH, XOTOpbie, OTWHYPOBBIBAACH, NPEBPAAIOTCY
B Ny3bipexu. MMocneayue 3arem oObIYHO CAUBA-
1VTCA C NEPBHMHLIMKH AH30cOMaMH, obpa3ya
BTOPHYHBIE TH3OCOMB, B KOTOPBIX COAEPKHMOE
NOABEPTACTCA [MAPOAH3Y — BHYTPHKACTOUHOMY
nepesapusanmio. [IpoAYXTL FHAPONN3A HCRONL-
3yloTca KneTkoi. Pasnuuaor ABa THRA 3HAOUNH-
TO3a — (Pazoyumo3 (ROrNOWEHHE TBEPALIX ac-
THU) W RUKOUUMO3? — NOTAOUIEHHE XKHAKOTO Ma-
Tepuana (pacrsop, KOMMOMAHLIH pacTsop, B TOM
uHcne u Oenxos, cycnensng). [ludounrtos xa-
pakTepeH ARA aMeGOHAHBLIX NPOCTCHWKX H ANA
MHOIHX APYFHX KNETOK, TAKHX KAK NCHKOUHTHL,
KETKH 3ApOABIWA, KNETKH MCYEHH H HEKOTO-
pbie KACTKH MOuEK, YHACTBYIOIHE B BORHO-CO-
Acpom obmene, B o6umene Genxop: onu obecne-
YHBAIOT NHHOUNUTO3 GEAKOB #3 NEPBHYHON MOYH
B KICTKH RPOKCHMAABHBIX KAHANBUEB H HX
msuc. C noMowibio MHHOUWTO32 HOBOPOXACH-
HBIE ROAYHAIOT C MOSOKOM MarepH HMMYHOIRO-
OYANHDBL, KOTOpHE Yepes IHTEPOLHTH NONANAIOT
B KpOBb peGeHKA H BLINOAHAIOT CBOM 3AUIMTHHIC
$ytkunn. [poliece IHAOUNTOIA HMEET MECTO
NPH BCACHIBAHHW BELIECTB B XEAYAOYHO-KH-
LEYHOM TpaKTe.

2. x30xmmo3 — npouecc, obpaTHeIA 3HTO-
LWTO3Y; 3TO HaubGonfee pacnpocTpaHeHHMt Me-
XAHH3M ceKpeltn., TaKHM CROCOOOM pasnnyible
MATCPHANI BLIBOAATCA H3 KACTOK: H3 NpecH-
HANTHYECKHX OKOHYAHHIH — MEAHATOp, M3 NH-
WEBAPHTEABHNIX BaKyoied yRanawTca ocras-
WHECA HENEPEBAPEHHMMH YACTHUM, & H3 CeK-
PETOPHBIX KACTOK NTYTEM 3K3OUHTO3A BHIBOAHTCA
HX XHAKHHA cexper (cau3b, TopMoHN, pepMen-
Tol), U3 rENATOUNHTOR — ANLOYMHHBL.

IKICUHTOIHLIE NYILPLKH obpasyloTca B ann
Tonbaxn. B nyInipbkH YNAKoBHBAKTCA GEAKH, -
J0BABLUIHECA B PH MaX FHAOMAAIMATHMECKOTO pe-
THRYAYMa. HH3KOMoAekynApHBe BetecTBa (MeAMA-
TOpL), HEKOTOpPHIE FOPMOHL} NONABAIOT B BEIUKYAH
RPEUMYLICCTBEHHO € TOMOWLI0 BTOPHYHOTO TPAHC-
nopta. [y3LpbkH TPAHCNIOPTHPYIOTCA COKPATHTEADL-
HEIM ARNAPATOM KAETKH, COCTOAWMM U3 HUTCH aKTH-
HA, MHO3NH2 N MUKPOTPYGOUEK, K KAETOYHOH MeM-
Gpane, CAHBAOTCA © HeH, H CONEPARNMOE KNETOK BH-
DenAeTCh BO BHEKASTOMHYIO cpedy. 3ueprua AT
PACXOAYETCH HA AEATEABHOCTD COKPATHTEABHONO an-
napara Knaevki. [pouece cANARNA BEIUKYN ¢ KNETOY-
Hoi MeMGpaHol AKTHRHPYETCA POCPONHNNIOM AN-
JONCUNTHHOM K BHYTpUKAeTOUHMM Ca*. Hanpumep,
nocrynnerue Cal* B weprHoe oKowvaHue obecneyy-
BacT BHOCNEHNUE MEANATOPA Jepes npecHHaNTHvec-
KY1I0 MeMBpaHy B CHHANTHYeCKYO wenb. B npouecce
B3AMMOZCHCTBHA INA0- W 3IKIOUUTOIA NPOMCKOAMT
caMoobuobnerue kaetouHolt Membpanil (Kpyroobo-
POT, PEUUPKYAAUHSR): B TEYEHHE KAKAOTO Yaca B APO-
LUeCCe JHAOUNTO3A P PASHLIX KACTKAX HCNOABIYETCA
of 3 a0 100 % xaerounot oBONOYKN, HO € TAKOH xe
CKOPOCTLIO NPOUCXOAMT ee BOCCTAHOBNEHME B pe-
3YIbTaTE IKIOUNTOIA,

3. Tpancyumos coveracT B ceGe 3AEMCHTH
3HAC- W FKIOUMTOIA: 3TO MEPEHOC YACTHU JYepes
KIETKY, HANPHMEP, MoseKyn Genka B BHIC BE3H-
KYR — 4epe3 IHAOTCAHANBHYI0 KACTKY KANHANA-
pOB Ha APYIYIO ee CTOpoHY. B 3TOM caydae 3H-
DOUHUTO3HHE AY3LIPLKH HE B3AHMOACHCTBYIOT €
anzocoMami. TpH 3TOM RY3BPLKH MOTYT CAH-
8aTLCA APYr € APYroM, obpasya kananm, fiepece-
Kawiltue BCIO KIETKY.

2.5.3. BTOPHUHMH TPAHCNOPT

BTOpHYHBIA TPAHCROPT — NEpPEeXof PAVIHYHBIX
JacTHU H MOAEKYN BOILI 33 CYET paHee 3anaceH-
Ho#f (noreHumnansHoll) xeprun. ToTeHunann-
HAA JHEPTHA COIMACTCA B BHAC INEKTPHUECKOTO,
KOHUEHTPAUHOHHOTO H FTHEPOCTATHYCCKOTO rpa~
anexToB (310 obecnewnpaer angdysnio, ocmoc,
CcRepoBaHHe 33 DPacTBOPHTEAEM) W IPaNHCHTA
FTHAPOCTATHYCCKOTO BABACHHA XUAKOCTH, 0bec-
NEYHBAIOWIETO PHALTPALNIO, TO COIAALTCA NEA-
TEALHOCTBIO CEPALA, CKENETHBIX M  AAAKHX
muiwl. K BTOPHYHOMY TPAHCROPTY OTHOCATCA
CACAYIOUINE BHAB TPaHCNOpTA.



A. nddysna. Coracvo 3axouam anddy-
3HH, YaCTHUB! NepeMellialoTes H3 oGNacTH ¢ Bb-
coKolil KoHueHTpauned B obnacrb ¢ HuU3KOH
KoHleHTpauned. YacTHUM € OAHOHMEHHLIMH
IMEKTPHICCKHMH ApANAMH  OTTANTKWBAIOTCH, C
PAIHONMEHHLIMM 33pAAAMH — NPHTATHBAIOTCH
apyr x apyry. Hanpapnenne anddysnun onpene-
NACTCA B3IAMMOACHCTBHEM INCKTPHUECKOTO W
KOHUEHTPAUHOHHOro (XHMHYECKOro) rpaaneH-
ToB. Ecan yacTHUL HE 3apAXeHN, TO Hafipagne-
Hue HX anddy3nn onpeaeasercs TonbKo -
CHTOM KOHUEHTpauuu. CKopocTb nu“;::u
onpenenseTcs NPOHHUACMOCTbIO MeMOpanbl, a
TAKXE TPAAHEHTOM KOHLICHTPAUWH ANA He3apA-
MEHHBIX YACTHAL, INCKTPHUUECKHM W KOHUEHTpa-
UHOHHHM [PAAHEHTAMH — ANA 3apAXCHHBIX
yacTHll. HanpaBaecHUA ACHCTBUS 3RCKTPHYECKO-
ro H KOHUEHTPAUHOHHOrO rPalHeHTOB MOTYT HE
coenaaats. Hanpumep. Na® s npouecce po3-
HUKHOBEHHA BO3GYXICHMA NPOAOAXKAET NOCTY-
naTh B KAETKY, KOrAa OHA BHYTPH yXe 3apaxeHa
NOAOXHMTENLHO. DTOT Nepexon HoHos obecneun-
BACTCA KOHUCHTPALUHOHHBIM TFPALHEHTOM BO-
APEKH 3ACKTPHYECKOMY rpasuenTty. Cosokyn-
HOCTE XHMHUYECKOro (KOHUEHTPAUHOHHOIO) W
NEKTPHYECKOro MPANHEHTOB HA3LIBAIOT 34eKm-
poxusmuvnecxum zpaduenmom. Paznn4aor npoc-
TYI0 B oGneryeHHyI0 AUPPYIHIO H OCMOC Kak
yacTHNA cayuait andPy3un.

1. Opocman dugpdysun ocyuwiectanaerca nubo
HENoCpeACTBEHHO Yepe3 ANNUAMLIA Gucnoil,
anGo yepes kawaasl. lMpu 3ToM 3apAXeHHbie
YaCTHLN ABHXYTCA COFMACHO 3NEKTPOXUMHYCC-
KOMY FPAAMEHTY, A HE3APAXKCHHBIC — COrNACHO
TOALKO XHMHYCCKOMY TpaaneHTy. Yepes nunua-
HAlil Gucaoft NPOXOAAT XHPOPACTBOPHMbIE Yac-
THUb. Ecau o HAXOBATCH B BOde (10 OAHY CTO-
poHy MemOpanbl, TO MOIyT BHCAPATHLCA B AM-
muanyio odonouky Grarofaps TenmoBOMY HBH-
KEHHIO (MPH 3TOM HEOGXOAHMO OCBOGOAUTHCH
ot rnapatHoil ofonouxn). YacTHuUbI-HENeKTpO-
ANTE 06MYHO NErKo 0cBOGOXIAANOTCA OT rHApaT-
Holi oGonoukn (pa3zphie BOAOPORHBIX CBA3CH).
EctectsenHO, ¢ YMEHBUWIECHHEM MOACKYNAPHOH
Macchl  CMocoBHOCTL NEpexofa 4YacTHU 4qcpe3
memOpany pospacraer. [lpuMmepom npocroil
MPdy3nu yepes NHANAHLIA CAOR MOXET cny-
KUTL Anddy3ua ManbX He3apAXEHHBIX NoASp-
HHX MORCKYA 3TAHONA, KHCAOPOAA, YIACKHCAO-
ro ra3a, CTePOHAHBLIX FTOPMOHOB H APYIHX AWNK-
B0B, THPOKCHHA, MOMEBHNDLI, 2 TAKNKE YyKAbIX
KAETKE BEIUECTB, B YACTHOCTH AN0B H NEKAPCTS.
3TOT Npouece MPOHCXOANT CANWIKOM MEANEHHO
W NAOXO KOHTpOAspyerca. B Xoae 3pomouun
cPOPMHPOBANUCH CREUNANLHBIC KAHANN, NO KO-
TOPHIM MOLYT NPOXOAHTD PAVIHYHNE MACTHUMI,
NPHYEM HOHB — OveHb ObicTpo — 3a 0,5—1 Mc.
Kananst sanoaMeHs! BOROR H, KpoMe HOMOB,
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uepe3 NHX MOTYT MPOXOAHTL MANTBIE MONEKYMbE
HEINEKTPONHTOB (ITAHON, MOUEBHHA), JapAKeH~
Hbie Momexyan!. Quamerp 3THx Kasdagop 0,3--
0,8 nm. Ckopocrd anddysnn onpeaenserca
IMEKTPOXHMUYLCKHUM TPATHCHTOM H NPOHHUAE-
MOCTEIO KNETOYHOH MeMOpaHt Ans JaHHOro pe-
wecrsa. C TeuyeHHEM BPEMEHH CKOPOCTh ApO-
cToh anddy3nn HIMEHAETCA MARO, BOKA Cywe-
CTBYET BBHXYwA? CHAR (IRCKTPHUCCKHA WaK
KOHUEHTPAUHOHNBIA rpagHeHTsl), TAK Kak No
ONHOMY H TOMY X€ KAHAAY WIH vepe3 AHNHA-
HMit GHCAON nocae NPOXOXKACHHA oaNOH YacTH-
bl Cpasy Xe MOXET CNCAOBATh APYTAR.

2. Obueznennan IndPyama ocymrecrTaanercs
TaKXKe COrNACHO KOHUCHTPAUHOHHOMY TPalHeH-
TY H O0CCNCYUBAET NEPeHOC BellecTs, cnocol-
HMX o6pasosuBaTh KOMIIEKCH C APYIHMH MO-
aexynramu-nepeHocunkaMmu.  [lepeHocunx
creunduyeckuit MemObpannbiil Gexok goaxeH
CBOGOANO NEPexXonnTd ¢ ONHOH CTOPOHM MEM-
Opann Ha Apyryl0. 3T0T TPAHCNOPT OCYluecCT-
BAACTCA OveHb ObicTpo. C ROMOLIbIO APOCTOi
andpy3un HE MOTYT BPOXOANTL depes Membpa-
HY Aaxe HeSoabliWe NOAAPHBIE MONEKYAM —
MOHOCAXApHAB, AMHHOKMCHOTH. ObneryerHan
Anddysna nMeer paa ocobeHHocTeil no cpasHe-
HUIO ¢ NpocToil anddy3nei. 1. Umelorea cne-
unduyeckie NEepeHOCUHKH ANA OTAEABHHIX WAH
HECKOALKHX BelIeCTB, GAHIKHX MO CTPOEHMIO.
Bewectsa, uMeOWINE CXOSHBIE RO CTPOSHHIO
MOMICKYAR, MOCYT NEPEHOCHTLCA OAHHM W TeM
e NEPEHOCYHKOM W KOHKYPHpOBATh 3a RNepe-
HOCHHK. 2. ¥V MOREKynbl-NEPEHOCUHKA MOXeT
6uiTh ocobmit xanan, NpPonNycKaoLING BeUIeCTBO
TONBKO OSHOre onpeaeneHHoro thna. 3. C ype-
ANYCHHEM KOHLUEHTPAUHWW BEWECTBA ¢ OAHOM
CTOPOHB! MeMOpansl cKopocTe obnervennoli
anddy3nn Bo3pacTaeT TOALKO A0 ONPEAEAEHHO~
ro npenena B OTAHMHe oT ApocToil Anddy3un,
MMpexpauienne HapacraHua obaeryeHnofl and-
$Y3IUH NpH yBeaHYEHWH KOHUCHTPAUHM Belle-
CTBA CBUIETEALCTBYET O TOM, YTO BCE MEPEHOC-
YHKH YXKE 3aHATM -~ Asaenitie nackuenus. Mepe-
HOCYHUKAMH ABAAIOTCA  GenkoBbie MOACKYAM
MemOpan, KOTOpBie COBEPWANOT YCAHOYHBIC
ABHXEHUSA ¢ OfHOH cTopoHN MeMOparm Ha apy-
ryio H obpario anGo scTpansalorcs B MeMmbpa-
Hy. B nocneanem cayyae ofpasyerca Kanan, no
KOTOpPOMY DpPOXOSAT TPAHCROPTHPYEMBIC Beule-
CTPA, B OCHOBHOM caxapa, aMHHOXHCAOTH. On-

HaKo HefcHO, KaxHM obpazom TPAHCROPTHDY-
JOTCA CaMH NepeHOCYHKH.

B cayuae npeanonaraeMbix YEAHOUHBIX ABMKEHIIH
GENKOBLIX MOAEKYN-NEPEHOCUHKOB BO3HWKALT BO-
NPOC: KaKafn chaa obecnevHBALT TPAHCNOPT CaMUX
nepeHocunkos? Ecan 370 onHocTOpoHHee ABHXe-
HHE, TO OHO GHICTPO APEKPATHTCA ROCAC YPABHHBA-
ANA KOHUSHTPALHWM CAMHX NEPEHOCYNKOB No ofie



CcTOpoHM XAeTouHol MemGpanu. Ha 3ToT Bonpoc or-
Beta noxa Het. Boimoxwnu aBa mexawusma. Bo-mep-
BMX, 32 CYeT CO3AaHMA TPadHeHTa KOHUCHTpaLUWW
CAMOTC HEPCHOCYHKA, C MOMOWBIO KONUECHTDRUHON-
Holo [PAAMENTa TPAHCNOPTHPYEMOro BELIECTBA.
Echn, HanpuMmep, KOHUSHTPAUMA CAIOKO3W Bonktue
BHE KNCTKN, HEXEAH B KAETKE, TO OHA MOXET nepe-
XOAHTE B KACTXY COMAACHO CBOEMY CPRAMEHTY KOM-
uenTpaititn. OGpasopaHne KOMNACKCA MOREKYR CAO-
X033 — NEPEHOCUHK AHWDL YAYSIACT NPOXOXACHUE
TRIOKO3N Yepes MemOpavy COrnacHo KORLEHTPIUW-
OHHOMY FPanMeHTY TAIOKOIN. JABHXYUIEH CHROK AB-
AACTCA KOHUCHTPAUMOHHLIA rpaauenT rmwokozu. Ha
BHYTpeHHER cTOpOoHe MeMOpPaHBI XNeTKW KOMAREK:
pacnanaeTea, NOTOMY  KOHUCHTPAUWA MOAEKYA-
TIEPEHOCYMKOB BO3PACTACT H OMMW, COTRACHO CBOEMY
KOHUEHTPALUHOHHOMY TPAAMEHTY, NEPEXOOAT HA
BHEWRIOIO CTOPOHY KNAETOMAOH MeMOpaHsl. cHODa
COSAHHAITCA € MIOKO30H M YCKOPAIOT e¢ Nepexol B
KkneTky. Tako#l TPAHCNOPT BOIMOXER TOABKO NIPU HA-
AWYRH KOHUECHTPAUMOHHOTD IPAAMEHTA TPAHCNOPTH-
PYEMOrO BEUISCTBA, HANpHMEpP npH Gonee BeicoKol
XOMUCHTPAUMK TAIOKO3W W AMUHOKHCAOT B KHiley-
HHKE BCRCACTBHE NPUEMI NHUIM W TMAPOAKH3A NMILLe-
ptix Beuwtects. llanee TAI0K030 W AMHHOKHCAOTE
MOIYT MEpEXOaHTL W3 KAETKR B KPOBb COMNACHO WX
KOHUCHTPAUMOHHBIM FPAANCHTAM — ECAH B IHTEpO-
UMTEX ®X XOHUEHTpauws OConpuie, ueM B naaiMe
KpoBH. Y3 naasMpl KPOBH AMUHOKHCAOTHM M TNI0KO34A
NOCTYNAIOT B KNETKH PA3NHYHBIX OPranoB H TKaHe#
OpraHHIMa COTNAcCHO KOHUCHTPAUHOHHLIM WX TPadH-
eHTaM, TaK KK XNeTKa packodyeT 3TH Bemuectea. [o
BceHl 3TOH UENOYKE: AONOCTh KMUIKN — FHTCPOUN-
TN — KpOBb — MUNTepcTHUMH — KNEeTKH OPravH3IMa
TPAHCTOPT MIOKOIN H AMHHOKHCAOT OCYWECTRARET-
ca 6¢3 JATPaT 3HEPIUH — 3TO HCKNIONEHHE H3 obwe-
10 npaBuaa. B kMY HHKE Xe TAOKO3A W AMBHOKHKC-
NOTH HAKAMANEBAIOTCA BCASACTEHE NHUWEHAPEHUA, HA
4YTO TAKKE JATPANHBACTCA SHEPTUA — MEXAHHYECKas
oBpaboTka MHLIN, NPOABNXEHKE &€ XUMYCA NO XEAY-
AOMHO-KMIWICYHOMY TPaKTy, BupaloTKa NMUeBapn-
TENLHMX COKOB. BTOPMX. UEAHOuNHBIE APMXEHHA
NEPEHOCYHKA MOIYT OCYWISCTRAATECS WAMW AONOA-
AATECA ¢ Nomotubw Honos K*. HasectHo, uto K*
NOCTOARHO ANDDYHAUPYET W3 KALTKH COMAACHO KOH-
UEHTPAUHOHHOMY rpaaueHTy. [IpH 3TOM Ha BHYTPEN-
Aelt CTopoHe MeMOPAHLI KACTKH MOXeT 08pazopaTeca
KoMnneke HOH K* — MOAEKYAd NepeHOCYHKa, KOTO-
P U NepeAacT HA BHEWHIIO CTOPOHY KAETOMHOR
MembGpansl. B stom cayyae aswmxyuied cunoil anner-
CA  KOHUeHTpauwoHHui rpasnent K*, xoropwmit
3aTeM REpEHOCHTCA & KNeTKY Na/K-noMno#l ¢ Heno-
CpeACTBCHHONH 3aTPATOH SHEPIMN, T.6. NEPBHUHO aK-~-
THEHO. HanoMHWM, 4TO 3HEPrHA aliech 3aTpauHBacT-
CA TONLXO Ha Tpatcnopt Na' — Tpancnopt sewecrs
FKOHOMHUEH. HOCHHK Xe¢ rpaucnopmﬁmca
BTOPHYHO amn:g:e ecny we Gyner paGorars Na/K-
NOMNA, YeNHOUHEIC ABHXCHHA NEPEHOCUHKA, COTAAC-
HO TAKOMY NpPLACTABREHWIO, NPEKPATATCR, NPH 3TOM
CoXpaHaeTcA npocTan AnddhyIHA B cayyae HaANHYKA
FPaAMEHTa KOHUCHTPAHWN BEUILCTEA.

3. Ocmoc — 3710 qacTHMI cayvail anddysun:
ABMXCHME BOAN (PACTBOPHTEAN) 4epe3 noay-
npoHuUacMy0 MemOpaHy B obaacTs ¢ GosblweR

KoHUueHTpauueH vacruu, T1.¢. ¢ GonbllHM oc-
MOTHYCCKHM RaBneHuem. OcMornueckoe gapne-
HHe — 370 AnPdy3HOHHOES NaBREHKE, obecne-
YHBAIOWICE ABHXCHHE PACTBODHTENS “epes
noaynpoHuuaemyr membpany. Mamepaerca oo
MHHHMANLHBIM MEXAHHYECKHM AABASHHEM Ha
pacteop (HampUMep, ¢ NOMOLLLIO NOPWINA),
NPENATCYBYIOIMUM  ABHXKCHHIO PACTBOPHTENS
yepes NOAYNPOHHUAEMYI0 MeMOpany. OcMorTn-
YeCKoe AABACHHE ONHOMONADHOTO PACTBOPA
YpessmuaiHo Benuko: 224 arMm, B fnasMe
KPOBH OHO CYIIECTBEHHO HHUXE — 7.6 aT™, ne-
CKOALKO GOAbIIC OHO BHYTPH KNETKH, YTO obec-
fleYUBaeT e¢ ynpyrocts BCACACTBHE ROCTYRAE-
HHA BOAL B KACTKY H pacTAXeNHA ce Membpa-
Hhl. Boaa nocTynaer B KACTKY Yepe3 BOAHLIC Ka-
Hanm M BpeMeNHbie nNopbi, obpasyownecs
MEXRY MONCKYAAMH AUNHAOB H NPH CMEIUCHHN
Genkos. Yepes soanpie xaHAnM (AKBANOPHOHB)
MOCYT MPOXOAHTL TAKXKE MANBIE He3apKeHNbIE
MOAEKYALI: KHCAOPOA, YIREKUCABIA ra3, aTaHoA,
MOMEBHHA.

B. Caenosaume 3a pacTesopHTeseM — 3TO
TAKOH TPAMCNOPT BeuiecTB, KOrda MoTOX BOAB
yepes MeMOpany yenexaer 3a coboil pacTBopeH-
HME peinecTsa, csofoano npoxosdwke vepes
NOAYNPOHULUAEMYIO MeMOpaHy, NpH 3TOM vac-
THUN NepexoanT yepe3 meMbpaHy B HEH3IMEHEH-
HOH KOHUEHTpAUUK. 370 HabalomaeTcA, HaNpK-
MEp, B apTEPHANBHOM KOHLE KANWANSPOB BCEX
opraHoB W TkaHecil opraHusma, 8 cobuparens-
HBIX TpybKax NovdkH NpH Nepexone Boaw B MO3-
ropoii cnoil novKku. PacTBOpeHHBIC YacTHLIM,
HANPHUMEP MOMEBHHA, NEPEXOAAT ¢ XHAKOCTHIO
B HHTEPCTHUMHA NOYKH, AMHHOKHCNOTHM W FMo-
K032 — B HHTEPCTHUMHNA BCEX OPraHos H TKaHeH
OpraHu3Ma.

B. DumTpauns — Nepexos pacTeopa yepes
noaynpoHnUacMyio Membpany (cTenky cocyna)
nos pefictBHeM MPAgHENTA FHAPOCTATHUMECKOTO
AABACHHA MEXOY XKHAKOCTAMH 010 06& CTOPOHL
3T0il MemOGpanni. [paauenT ruapocraTHieckoro
RABACHHSA COINACTCA NHGO NCATENLHOCTDIO CepA-
ua (GuabTpauns B apTepHANEHOM KOHUE KAnKA-
NApa BCeX OPraHoB H TKaHeH oplraHusma, a
Tak¥ke obpaloBaHHe NepsHYHOR MOUYH B NOUKE),
anbo raankoii MYCKyAaTypoH XenyaodMo-Ku-
WICYHOIo TPAKTA H MUIWEYHOTO Npecca, obecne-
YHBAIOWNUX NOBLIWEHHE THAPOCTATHUYECKOTO
DABNICHHA B NOAOCTH XKEAYAKA H KUWESYHHKA,
YTO CNoCOOCTBYET BCACHIBAHWIO BEUICCTB B
KpPOBb.

I. Hatpuitsasucumuit Tpancmopr. B 3r10M
CRYYAE 3IHEPIHA 3ATPAYHBASTCA HA CO30AHHE
rpannenta natpia. Hmeerca asa papuanta san-
HOTO MEXaHH3MA TPAHCROPTA.

flepewit aapuaum, xorsa wanpasacHHe NBM-
XEHHSl TPAHCROPTHPYEMOTO BeWLECTBA coBfiaga-



eT ¢ HallpapReHHEM ABHXEHHA HATPHA COrNACHO
ero INEKTPOXHMHUYECKOMY TpamHeHTy (Clim-
nopm), HANpHMEP NEPEHOC MIOKO3b! B NPOKCH-
MANbHBIX KARANDUAX HeDPOHA B KAETKY KaHA/MDb-
ua #3 nepBuuHoil Moun. Imokosa coegunnercn
¢ GenKoM-nepeHOCIHKOM, NocheaHHA coenuna-
ercAa ¢ Na*, a Na*, cornacHo KOHUCHTPALHOH-
HOMY H 3fIEKTPHUECKOMY rpaaneHTaM, AnddyH-
AMpYET B KACTKY KaHanblla H HeceT ¢ coboit
rmioko3sy. Ha snytpennelt cropone kierounoi
membpanm koMnsexe pacnanaerca, Na* sbigo-
AUTCA NOMNOH C HENOCpEeACTREHMOA 3aTpaToi
JHEPTrHH H3 KNETKH B MHHMTEPCTHUHWA Bonpexs
INEKTPOXUMHYCCKOMY FPANHENTY — MEPBHUHO
akrusHo. T110K03a obpaTho NPORTH HE MOXET H
Mo MeXaHHu3My npoctoil nau obneryenHol aud-
$y3uu (C NEPEHOCYUKOM) BLIXOAHT H3 KACTKH
yXe ¢ Apyro#t cropodbl — B WHTEPCTHUMA, 2
3aTeM B KPOBb COMMACHO KOHUEHTPAUHONHOMY
rpagnedty. C noMowbid HarpHA3aBHCHMOro
TPAHCNOPTA BCACHBAIOTCA AMHHOKHCAOTH H MO-
HOCAXapa B KHUIWICYHHKE, €CAN BCachiBAHHE HAET
BONPEKH KOHUEHTPAUHOHHOMY TPAAHENTY; NpPo-
HexoauT obpaTHLIA 3aXBaT MEAWATOPA B MpecH-
HANTHYECKYI0O TEPMHHANAL W3 CHHANTHUECKON
wenu B chnancax LUHC. Tpancnopr Beuiects ¢
noMowbiy Na* ocywecTeARCTCA COrNACHO 3aK0-
Hav auddyann ana Na*. Tpancnoprupyemoe
BEILCCTBO MPH 3TOM MOXET NOCTYNaTh B KACTKY
BONPEKH COGCTBEHHOMY KOHUEHTPAUHOHHOMY
rpaanenty. IOpnxywefi cuaoil  AsnseTcs
MEKTpOXUMHYECKHA rpaaneHT Na’. Iaoxosa
smecTe ¢ Na* HACT B KACTKY faxe B TOM cayvae,
€CMH ¢¢ KOHUEHTPaUs B knerke Goablle, HexXe-
AN B cpese, ecAW, KOHEUHO, INEKTPOXUMHYeC-
xufi rpagneHT Na* npeBocxoaiT KOHUEHTPALIK-
OHHBIH rpagHeHT rNI0KOIbI.

Bmopoit eapuanm HarpHi3aBHCHMOTO TpaHc-
MopTa, KOrAA NEPeMELICHHE TPAHCNOPTHPYEMBIX
YaCTHLL HANPABREHO B NPOTHBOMONOXKHYIO MO OT-
ROWEHHIO X NBHXeHHio Na* HY, — 3TO
AHTUNOPT ({NPOTHBOTPAHCNOPT). UM odmen-
HbtM MEXaHM3MOM PECYIHPYETCH, HanpHMeEp, CO-
gepxasine Ca’* B xnerxe, pH BHYTpH KN€TKH 32
cuer BuipeaeHua H*-nowa B o6MeH Ha BHexne-
ToyHbiit Na®. B GofbwinHCTBE KRETOK (A BO3-
MOXHO, H BO BCEX) BHYTPHKACTOMHAA KOHUEHT-
pauna Ca’* Ha HECKOABKO NOPAAKOB HHUXE BHE-
knerouHoR. KoHuenTpaunontbifi rpaauent Na*
yyacTeyer B Boipenacuuu Ca’* M3 kietku (B coor-
noweHnu 3Na* : 1Ca%*). B wexoropbix Knerkax
(KapIHOMHOUNTH, C[HATKOMBILEYHEE KACTKH)
OH HIrpaer rnaghyio pons. OO0 sToM cBHACTEABCT-
BYeT, B_4aCTHOCTH, chaeayiolHit Qakr. Buiseae-
HHe Ca’* 3 KNETOK CHUXAETCA, €CAM YAANNTD U3
BHEXJICTOMHON cpeani Na®*. I1o nossoaser npea-
ROAOXHTL, 4TO Ca®* BHBOAUTCA M3 KACTKH B
obsen Ha noctynaowni 8 Hee Na* H RPOTHBO-
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NOAOXHO HANPABACHHLIE POTOKH 3THX HOHOB
CONPAXKEHN APYr ¢ ApyroM; obecneunpaerca oy
flepeHOCUHKOM-00MeHHHKOM. HCXODHBIM  HC-
TOMHHUKOM JHEPruM ITOTO MPoLECCA ONATL ABNA-
ercs rpanueHT Na®, KoTopiii B KORCUHOM cueTe
dopunpyerca 3a cyer ATP-3aBHCHMOIO aKTHB-~
Horo TpaHcnopra Na*, [TostoMy npu uHruGupo-
BaHud Na/K-AT®a3w cepneyHbIMH TAHKO3HAA-
MH, NIPH YMEHBIUICHHH BHEKACTOYHON KOHUCHT-
paunn Na' u 8 Geckanuepoit cpese (koraa Na*
BLIBOAHTCA H3 XJIETKW HesocTatouno) Na/Ca-
0BMeHHUK BROKHpYETCA, B pE3yALTATE YEro yse-
AHYHBACTCA BHYTPHKACTONHAA KOMUCHTPRUMA
Ca’, 410 BEAeT K YBEAHYCHHIO CHAB COKpalle-
HHA cepaua. ITo CBORCTBO CEPACHMX MIKKO3N-
0B HCTIOALIYETCA B KIIHHHYECKON NPAKTHKE.
BropHuHBIit TPAHCNOPT BELLECTB HIPALT BAXK-
HYIO pOfb B HCATEALHOCTH NOMKH, HATIPHMeEp
patora Na/H-oO6MEHHHKA B KAHAABLUAX NMOvYEK.
B 3tom cnyvae smBesenne H' u3 xnerox, sbi-
CTHAAOLINX MOYEYNBIA KaNaNel, B NPOCBET Ka-
HANLLA CONPSKEHO ¢ MNOTNOLIEHHEM KACTKAMH
Na® B otHoweHnn 1:1, 4TO BECbMA BAXHO: HE
NPUXOAHTCA JATPAYMBATE SHEPIHIO HA BHINOAHE-
HHE 3NeKTpHYeckoH paGoTul B Npouecce peryns-
unn pH cpeaunt, NOCKOALKY NPOUCXOAHT OOMeEH
ABYX OAHHAKOBBIX NONOXHTEALNMX 3APANOB.

Konkperanit Mexanuam paGoThl nmeperocumuxa-obmen-
i . MNeperocunk moxer HC BaTh
Caﬁ “uglnfe;lo“m ux mm‘:‘p: xomg:aua-
OUNHM rPAIUCHTAM TOALKO B TOM CAYWRE, eCAH CAM Nepe-
HOCHHK WMEET colcTBeHNN] rPAANEHT, —- €70 KOHIeHTPA-
UHA B KACTKE GOABILIE, HEM BRE KAETKH, MPiTYeM STOT (pa-
JINEHT JONKER NOCTOSHNO NOAAEPANBATHCS, HHaYE Mepe-
nog Ca® 4 H™ npexpatnrea. Tloauraes, 410 sBeaeyye
Ca” o H" na xiersu » peayavrate anpdysnn Na™ g
kAeTKy (MPOTHBOTPAICIOPT) “OCYWIeCTBARETCA CACAYIO-
wHM o6pazom. Na® DOCTOAHID NOCTYNAeT B KACTKY, CO-
FASCHO CBODEMY a:;:rnpoxua TPAOHENTY, 0
TPINCTIOPTHPYET € € (» KoMnAERCE) MOACKYAbI-TIEpE-
HOCYMKH ¢ BHeMTHell CTOpPOHL KAeTOMMOH MeMOpaHb ha
BHYTPEHHION, YTO M BEACT K COMIAHMIO MX KoHUCHTpalh:
OMITBIX TPAAMENTOB, BAPabAeHnbIX M3 KaeTkn. Ca’ W H
COCANNANTCS CO CBOMMN MEPCHOCUHKAMA HA BHYTPCHHeH
CTOpoHe KACTOYNON MeMOPaHE: W TPUNCHOPTHPYIOTCR W3
KACTKH B BUAe xﬁumem COFAACHO TPATHEHTAM CHONX
negenocumkos. Menno nostory, nanpymep, Gaokasa
Ngae/l( -Hacoca Beaer K Huxohvennwo Ca® B wo-
untax (vpaucnopt Ca® H3 xAeTKn ymenbluaercs). 1o
ApHMepbl BTOPHYNONO TPANCIIOPTA BellecT A 34 cYeT mep-
sirioro Tpancnopra Na', xoTopwit © nomoune noMnn
BPRPOANTCA HI KAeTKN. TTepeHocyinku cOBSPIINGT YeAHOY-
nmmmumpﬂﬁml@a/l{-ﬂwoﬁn -+ BTOpHY-
HO AKTHEHO M TRANCTOPTHPYIT ¢ cofoll Ca*" n H',

TaxuM o0OpasoM, MexaHH3Mbl BTOPHYHOTO
TPAHCNOPTA BCLIECTB BeCbMA pasHOOGPAZHLI.
Y710 xacaeTcqa BTOPUMHOrO TPAHCNOPTA HOHOB,
TO OH OCYWECTBAAETCA, KAK RPABUAO, C TIOMO~
weio npocroil ANDPYIHH uYepes cneuHanbHBIC
HOHHDBIE KAHANM.



2.5.4. HOHHBIE KAHATH

Hounne xananst oGpasopanml Genkamu, oHW
BeCbMA pPa3HOOOpasHel Mo YCTPOACTBY W Mexa-
HH3IMY WX DeHcTBHA. Hisecmito Goree 5O sudoe
KNGOS, KAWDAR HEPBRAR KAemKka umeem Goree
5 sudoe xananros. COCTOANNE AKTHBAUHKW YNpPaB-
NAEMOro HOHHOIMo KaHa/ia O0BYHO ARUTCA OKOo-
No 1 Mc, uHOTAA A0 3 MC W 3HAYHTEALHO Gonb-
Hie, NPH 3T0M Yepes OLUH KAHAN MOXET NPOHTH
12=20 MaH noroB.

A. Knacondnxausa nounsx KANAZOS NPOBO-
ANTCH NO HECKONLKHM NPH3HAKaM.

1. ITo eosmomnocmu ynpassenus 8x Qynx-
gEed paznHYAOT ynpasafseMbie H Heynmpapnae-
Mble KaHaNM (XaHanawl yTedxH HOHoB). Yepes
HCYNPARMACMbBIC KAHANM HONB! NEPEMEILAIOTCH
NOCTOAHHO, HO MEAACHHO, eCTECTBEHMO, NpH
HANHYHKW 3NEKTPOXHMHMECKOrO rpagueHTa, Kax
W B ciyyae GHCTpOro nepemelleHus HoHOB o
YBpaBNAeMbIM KaHanaM. YnpaBnseMoie xaHannl
HMEIOT BOPOTA C MEXAHH3IMAMH MX YNPABACHHA,
NO3TOMY HOHM Mepe3 HHX MOTYT NPOXOAUTH
TOABKO NPH OTKPLITHIX BOPOTAX.

. MR NONOS KaNAAW
MOTyT GMTh Ssicmpeimn & medsennsmu. Hanpu-
Mep, NOTEHUHAR JHCTBHA B CKeNeTHON Mbilue
BO3HWUKAET BCACACTBHE aKTHBAUMM OGuicTpeix
Na- y K-xananos. B paisuTHH noreHuuana
ACHCTRUA CepASYHON MblWuLl Hapaay ¢ Obni-
CTphiMK KaHamaMK ang Na* u K* saxuyo pons
HTPaloT MeARCHHLIC KaHANbl — KATbUNHEBbIE, Ka-
JIHEBbIE H HATPHEBMIE.

3. B zaencumocmu om cmuMyse, AKTHBHPYIO-
WEro HAH HHAKTHBHPYIOWEro YpaBaseMese
HOHHEIE KAHANM, PATHYAIOT HECKOMLKO WX
BHAOB: a) MOTCHLUWANYYBCTBUTEABHME, 6) Xemo-
UYBCTBHTENbHME, B} MEXAHOMYBCTBHTENbHMIE,
r) KanbuuiuyscTBHTEALHBIE, 1) KAHANM, MYBCT-
BHTCAbHME KO BTOpHIM nocpeaHnkam. Iocnaes-
HHE pacnonoXeHbl BO BHYTPHKACTOYHBIX MEM-
Gpanax, OHW H3yuyeHb HEAOCTATOMHO, TAK Xe
KAK M KaabuMAYYBCTBHTENbHbIE KaHanel. Tpu
B3aUMOACHCTBHM MeanaTOpA (AMraHaa) ¢ peuen-
TOpaMH, PACNIONOXKEHHMIMH HA MOBEPXHOCTH
KNeToYyHOR MeMOpaHbl, MOXET BPOUCXOANTD OT-
KPbiTHE BOPOT XEMOMYBCTBHTENBHLIX KAHANOB,
NO3TOMY HX HA3BIBAIOT TAKXKE pPexenmopynpacan-
embimi XaHanamu. J1 u ra v a — 370 Guonoru-
YeCKH AKTHBHOE BewWeCTBO HAH dapMaKonorn-
ueckMil Npenapar, AKTHBHPYIOLHIA WIH GIOKH-
pyowmit peuentop. OTKPbLITHE XEMOMYBCTBH-
TEABHBIX KAHANOB fIPOHCXORAWT B PE3YALTATE
KOHPOPMALIHOHHBIX HIMEHEHHIt peuenToOpHOro
KoMmnxaexca. Bopora noreHunanzaBucUMbiX Ka-
HANOB OTKPHMBAIOTCA H 3AKPHIBAIOTCA NPH H3ME-
HCHHH BEAHYHHH MeMOpaNHOro noTeHuuana.
[MoaToMy B KOHCTPYKUHH HX BOPOTHOTO MeXa-

HH3MA SONXHB GNTD YACTHUB!, HECYLIHE INEKT-
pudeckuil 3apas. MexaHOMYBCTBUTEAbHME Ka-
Ha/ibl AKTUBHPYIOTCA M MHAKTHBHDYIOTCA CAAB-
AnBaHHEM W pactaxeHuem. Kansuwiivyecrsu-
TCABHHNC XAHANL AKTHBHUPYIOTCA, KAK BHAHO H3
Ha3BAHHA, KanbuHeM, npHyem Cal* Moxér ak-
THBHPOBATL KaK COOCTBEHHBE KAHANM, HanpH-
Mep Ca-KaHans! CapKonAa3MaTHYECKOro peTH-
KYAYMa, TAK H KAHA/Mb APYIHX HOHOB, HARMPH-
mep kaHaau wonos K*. Membpaunt BoaGyaumux
xnerok (rnaakMx K NONEPEMHOMNOAOCATHIX
MBI, B TOM MYHCAE M CEPACYHON MBIHILM,
HEPBHOH CHCTEMDBI) CONCPXAT NOTEHUHANO-,
XEMO-~, MEXAHO- H KANLUNANYBCTBHTENDHBIE Ka-
Hansl. Caeayer 3aMeTHTS, YT0 Ca-qyBcTBMTENb-
Hbleé KaHabLl — 3T0 OAWH W3 APHMEPOB XeMO-
YYBCTBHTENbHMX KAHANOB.

4. B 1aencumocmn om ceaexmusnocnmi pazny-
YaJ0T HONOCENEKTHRHME KaHaNb, APONYCKAW-
e TONbKO 0N HOH, H XaHAALL, He obnasaro-
wue celextBHocTho. MMetorea Na-, K-, Ca-,
Cl- n Na/Ca-cenexrnuatole xaHaan. Ectb KaHa-
A, MPONYCKAIOWMHE HECKONbLKO HONOB, HAMPH-
mep Na*, K* n Ca’* s knerxax mMuoxapna, T.e.
He obnadaiowne cenexTHBHocThi0. HanGoaee
BHICOKA CTENEHb CENEKTHBHOCTH NOTEHUHANYYB-
CTBUTENBHMX (NOTEHUHAASABUCHMbIX) XAHANOB,
HECKONBKO HUXKE OHA Y XEMOUYBCTBHTEABHHIX
(peuenTop3aBucuMblx) KavanoB. Hanpumep,
Npx AeHCTBUK aueTHAXONHHA Ha H-xonunope-
UEeRTOp NOCTCHHANTHYECKOH MeMGpaHh B Heps-
HO-MBIICTHOM CHHAMICE AKTHBHPYIOTCH HOHHBIC
KaNazbl, qﬁpes KOTOpbie NPOXOAAT OAHOBPEMCH-
to nonn Na*, K* n Ca?". Mexanouyscraurens-
Hbi¢ KaHA/IN SBAKIOTCA BOOOLIE HECSNEKTHBHI-
MH 419 OAHOBANEHTHMX HOHOB W Ca?*,

5. O0un 5 mom e NOH MONCENT RMEND Ne-
CxoAK0 sndoe xanasoe. Haubosee BAXHMMH H3
HuX ann $opMHpoBAHHA GuonoTeHUKANOB AB-
AAOTCA CACAYIOINE.

Kanaam dan K*:

a) MeynpapafAeMble KaHanui NOKOA (KaHAAB
yTeuKH) uepe3 Koropbie K® mocToaso
BHIXOAHT M3 KJIETKHM, YTO ABAAETCH rAap-

HetM pakTopoM B POPMHPOBAHHH MEM-

O6paHHoro  noreHunana  (noveHuuana
noxon);

6) MoTeHUWaNYyBCTBHTEAbHME YNpaBAACMbIE
K-kananm;

B) K-kanannt, akyusupyemnie Ca?*;

T) XaHanul, AKTUBHPYEMbIC H APYTHMH HOHa-
MH H BCIICCTBAMH, HAMPHUMEDP AUCTHAXO-
JARHOM, YTto ofecneyHpaeT CHMEPNOASPH-
3AUMI0O MHOUMKTOB cepatia.

Kangas 04 Na* — ynpasngemmie GbicTphie #
Mennet;uue H Heynpasaaembie (KaHANL YTeyKH
HOHOB);



a) noTeHUHAAYYBCTBUTEAbHME Ghicrpbic Na-
KaHAIN — OHICTPO AKTHBHPYIOIMHECH NPH
yMeHbweHHH MeMOpaHHoOro noreHuxana,
oSecneanpalor pxoa Na* B kKneTky Bo Bpe-
MA e¢ poaBYyXKAEHHN;

6) peuenTtopynpasasieMble Na-kaHann, akTH-
BUpYEMbBIC AUCTUAXONMHOM B HEPBHO-MbI-
WEYHOM CHHanNCe, CNIYTAMATOM — B CH-
Hancax neidponos UHC;

B) MeMNCHHME Heynpapasembsie Na-kaHans —
KAHANB! yTeuKH, Yepes Koropuie Na* no-
CTOAHHO AHPGYHAUPYET B KIETKY H NEpe-
HOCHT ¢ COGO# Apyrie Monexynnl, Hanpu-
MEp [MOKO3Y, AMHHOKHCAOTH, MOAEKYAb~
nepenocHnkn. Takum obpasom, Na-kana-
Abl YTEYKHM OGECRCHHBAIOT n'roPn-muﬂ
TpaHcnopt pewects M ydactne Na™ s dop-
MHPOBAHHH MeMOpaHHOro NoTCHLInANA,

Kenaaw 028 Ca** pecbMa pa3sHooGpasHb M
HaHGONCE CNOXKHB: pCUCNTOPYNPABAACMBIE H
MoTeHUHANYApAaBAACMEIE, MEAIeHHME W Gbi-
CTpHIE:

a) MeaneHNbIE KanbUMEBhie TOTCHLUWANYYB-
CTBHTEABHBIC KAHAZLL (HOBOEC HA3PANHE:
L-THna), MeANeHHO AKTHBHPYIOLIHCCS
APH AENONAPH3AUUN KACTONHOH MemOpa-
HB, OOYCnoBAKBAKOT MeNACHHLIH Bxof
Ca®" B KNETKY H MEANEHHBI] KATBUHEBI
IOTCHUHAA, HANPHMED, ¥ KApDHOMRKOUN-
TOB. HMOIOTC’I B HCYCPMCHHMX H rNaAKHX
mblinax, B nefiponax HHC;

6) GuicTpbie KanbUHEBLIE NOTEHLUWANYYBCTBH-
TCAbHBIE KAHAALI CAPKOMAAZMATHYCCKOrO
pETHKYAYMa 0GecnevHBAIOT BMXOA Ca** s
THANOTAA3MY M IACKTPOMEXAHHYECKOE CO-
napaxeHue (cM. pasaen 6.1.2).

Kanasst Oan x40pQ MEIOTCA B CKEACTHLIX H
CEepPACUHBIX MUOLWTAX, IPHTPOUUTAX, B HeGOoML-
WOM KOMHYECTBE B HEHPOHAX H CKOHUCHTPH-
posanm B cHHancax. MoreHunanynpasnseMbie
Cl-xanann WUMEIOTCS B KapgHOMHOUMTaX, pe-
uenropynpasasembte — B cHHancax LUHC w ak-
THBHPYIOTCA TOPMO3HBIMKH MeanaropaMn FAMK
H CAHUWHOM.

B. HOWNMX KANAROS B NX DyHKMN-
ounposaune. KaHanbi HMEIOT YCTLE M CENeKTHB-
HMI OHMABTP, 4 yApaBiSeMble KaAHaI — U Bo-
POTHBHIH MEXAHHM3IM; KAMANL 3AMOAHEHbL XMUE-
KocTbio, MX pasMmepnt 0,3—0.8 nM. Cenextne-
HOCTL MOHHBIX XaHaNOB oNpeaenseTcA HUx pal-
MEPOM H HATHUHEM B XaHaje 3apAXCHHbIX qac-
THU. DTH YacTHUb MMEOT 3apsa, NPOTHBONO-
ROXHMI 3apAAYy HoHA, KOTOPHIA OHH MPHTArH-
BAOT, 4TO ofiecneunBaeT NPoxos HOHA uvepel
BaHHb KaHan (ONHOHMCHHDBIE 3apAALl, KAK H3-
BECTHO, OTTankuBawTcA). Yepes nonHbie Kada-
Abl MOTYT IMPOXOAUTD W HE3APAKCHHBE YacCTH-

uti. UoHbl, Npoxonn yepes KaHaA, AOAXKHB H3-
GaenTbca OF ruapatdHoll oGosouxM, HHaAvE HX
pasmepnl Gyayr Gonbue pasmepos kanana. [Jua-
smerp woHa Na*, wanpumep, ¢ ruaparnoit obo-
noukoil paser 0,3 nm, a 63 ruaparwoii obonoy-
KH — 0,19 nM. ChanwxoM MEAKHA KON, npoxoda
uepes ceneKTHBHMIH $UIbTP, HE MOXET OTAATD
rMAPATHYIO 00OAOYKY, MOITOMY OH HE MOXET
npofith ueped Kavan. OBZHAKO, NO-BUAKMOMY,
WMEIOTCA W ApYrHe MEXAHWU3MBl CENCKTHBHOCTH
KiaeToqHOW MeMOpambi. THnotesa «npoceusa-
HHSA» HC B COCTOANMH OGBACHHTL, HanpHMep,
noveMy K* He RpoxoauT yepe3 OTKpuiThie
Na-KkaHans! B HaYane LHKAA BO3OYXAEHHR KALT-
KH, HO TeéM HE MEHEe OHAa NaeT YAOBACTBOPH-
TEALHOE, & B HEKOTOPMX cAyyasx W aGCoNI0THO
yb6eauteapHoe obvacHenne HibuparensHoh (ce-
JEKTHBHONR) NPOHHUAEMOCTH KNETOUHBIX MeEM-
6pad anA pasHbIX YaCTHLL H HOHOB.

B. BaaumonehcTeie pasanynMX SHA08 YRPAR-
AfEMMX KAHAAO0S, Y KAHANOB OAHOMO H TONO Xe
BHAA BO3IMOXHO BIAHMOBAHAHHE APYr Ha ApYra.
Tax, OTKPbITHE OAHHX INEKTPOYNPABAAEMBIX KA~
HAnoB cnocoGCTBYET AKTHBAUMK PASOM pacno-
JOXEHHBX NEKTPOUYYBCTBHTSABHEIX KAHANOB, B
TO BpeMA KAK OTKPHITHE ORHOIO XeMO- HAH Me-
XAHOMYBCTBHTEALHOTO KAHANA H MPOXOXKIEEHHE
yepes Hero HOHOB NPAKTHYECKH He BAMAIOT Ha
COCTOAHHE COCENHMHX TAKHX Xe kaHanos. Yac-
THYHAA AENOAAPH3ALNA KieTouHOR MeMOpaHm
33 CYET AKTHBAUWH MEXAHOUYYBCTBHTENbHBIX Ka-
HANoB8 MOXET MPHBECTH K AKTHBALHKH NOTEHUM-
anéygfrsmeuaux kananos Na*, K* (wau CI)
u Ca®,

. Houmpie xananm Groxmpywres cneundpn-
YeCKHMH BewecTBaMH U PapMaKkoNnorHueCcKHMH
MPeNapaTaMn, 4T0 WHPOKO HCNONLIYeTCA ¢ Ne-
yeBHoi uenbio. Cneunduveckum GroKaTOpOM
MEXAHOYYBCTBHTENLHLX KAHANOB  ABNAerCH
Gadolinium (Gd’*). Brokaropamin pasnMysbiX
NOTCHUHANRYBCTEBHTENLHBIX KAHANOB ABINIOTCA
pasHbie MPeNapaThl MAKH XHMHYCCKHE BELIECTRA.
Tak, HanpuMep, 610KaTOPOM XEMOMYBCTBHTEND-
HOrO (peUenTOPYYBCTBHTEABHOIO) xamana 3¢-
PexToptibix KACTOK, AKTHBHPYEMOIO auCTHANO-
AHHOM, ABafeTcA aTponnd. MorenunaniaBucu-
Mbte Na-kanaawt GAOKHPYIOTCA TETPOAOTOKCH-
HOM (HeHCTBYET TOJNBKO CHAPYXKH KIETKH);
KAJAbUHEBbIE ~— ABYXBAACHTHBLIMH HOHAMM, Ha-
NPUMEp HOHAMH HHKENA, MAPraHuUa, a TaKke
sepanaMuaoM, HudeaunnHoM. Yncao HOHHBIX
KAaHanoB Ha KheTouHo#éi meMmbpane orpommo.
Tak, Ha 1 MKM’ HAacuWTHBalOT nNpuMepHo 50
Na*-xaHanos, b :genneu OHH pacnonarawTcs
Ha paccroanuu 140 wM apyr or apyra. Ycnew-
HOE W3IYYCHHE HOHHBIX KAHANOB JACT BO3MOX-
HOCTL PAYOXE NONATDL MEXaHH3M AciicrBua dap-
MAKONOrHYeCKHX npenaparos, a 3HauWr, Goaee



YCEUIHO APHMEHATD HX B KAHHHYECKOH npak-
THke. HoBOKaWH, HanpuMep, KaK MECTHbIH
aHecTeTHK cHAMaer Gonepble OYIEHHA NOTO-
My, 4TO oM, Grokupya Na-KaHass, npeKpawaer
NPOBCACHHE BO0YXACHHA NO HEPBHLHIM BOJNOK-
HaM.

2.6. SKOHOMHYHOCTD TPAHCIIOPTA
BEIIECTB

Ha npouecch Tpancnopra BeitecTB B OpraHui-
Mé pacxosyercl 3HAMUTEAbHAA YAcTh IHEPrHK.
TeMm He MeHee TPAHCIIOPT BEIICCTB OCYILeCTRIA-
€TCA PECEMA SKOHOMHYHO, ROCKOABKY OGMYHO
TPAaHCHOPT onNWX uYacTuu obecnevnpaer nepe-
XON APYTHX, O &M CBHACTEALCTBYIOT MHOTHE
dakTn.

1. B npouecce paGoTs Na/K-nacoca 3nep-
FHA PAcXomyeTcAa Ha NepeHoc Na* H3 xnetku B
OKpYXaloWyo ee cpeay, Toraa Kak nepestoc K*
B KAeTKY Apoucxoant 6Ges uenocpej‘ignenuon
3aTpaThl FHEPrHH B pe3yabTate KOHGOpMaunn
Genkosoil uonexiglu (Na/K-AT®a3n) nocne
apucoeanieHns K' X aKTHBHOMY €€ ydacTxy
(cM. pasaen 2.5.2).

2. Co3ganue KOHUCHTPALHOHHOMO PAAHENTA
HOHOB, ABASACH MPHYHHON BOIHUKHOBEHHA
MeMOpaHOTO  MOTCHUHARA, OAHOBPEMEHHO
dopMHpYeT OCMOTHYECKHA rPaaueHT, KoTopbifi
B CBOIO Oyepels CO3AaeT NPeanochbiAKH HANpas-
REHHOro Mnepemewtena poant. Co3naHnui
INEKTPUYCCKNHH TPATHEHT NPHHHMACT yyacTHe B
nepeHoce 3apAXCHHMX YacTHU, ofecneynpaer
BO’HHKHOBEHHE NOTCHUMAAA ACHCTBHA H pac-
NpoCcTpaHeHue Bo3ByXIeHUA.

3. Npouecc nepexosa soanl W3 oaHOH obnac-
TH B ApPYTYI0, COTNACHO 3aKOHY OoCcMoca, obecne-
YHBALT TPAHCHOPT BCEX YACTHU, PACTBOPEHHBIX
B Heil M crocoBHLIX NpoiiTh vepes GHoRorHvec-
KHe GHABTPY (CAENOBANNE 3a PACTBOPHTENEM).
SHEPTHA Ha NEPEXOa BOAB HENOCPEACTBEHNO He
3aTpavuHBacTea (BTOPHUHBIA TPAHCNOPT), He 3a-
TPaYHBACTCA, ECTECTBEHNO, IHEPIHS W Ha nepe-
HOC %ACTHU, PACTBOPEHHMX B BOAE, KOTOpLIE
CRCAYIOT BMeECcTe ¢ BOAOH.

4. HarpuiizasucHMuid  TpaNcnopt  (Tpauc-
BOPT HEINCKTPOAHTOB) TpebyeT 3aTpar 3HEPrHN
Ha nepeHoc Na® U3 KIeTKH, HO NPH ITOM HACTO
aMddy3ua Na* B kneTky obecneunsaet nepeme-
weHHe MeMBpantBIX NEPEHOCYHKOB, COCAHNHEH-
HBIX ¢ MONEKYnaMH TAIOKO3L, AMHHOKHCAOT.
Chenopatesbio,  oKosa, AMHHOKHCAOTH
MOTYT NOCTYMATh B KJeTKY BMecTe ¢ Na* (cHm-
nopr). OGpaTHeI 3aXBAT MCAHATOpPA B MpecH-
HANTHYCCKYIO TePpMHHAAL H3 CHHANTHYECKOH
uteny B cuHancax UHC Takxe ocywecraasercs
€ NoMoilbio NogodHoro mMexanusma. Harpuilsa-
BHCHMNH TPAHCMOPT MOXET Takxe obecnewm-
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BATL MEAHOUMBIC ABHXKCHUA MONCKYI-MEpeHOC-
4HKOB, KOTOpbi€ B CBOIO O4epeab TPANCROPTH-
pylotr nonst Ca?*, H* u3 knetku (RpoTHBOTpan-
cNopTY, AHTHAOPT) COrAACHO KOHLEHTPALHOH-
HOMY FPAAHEHTY NEPEHOCHHKOB,

§. FMoKo3a H AMHHOKHCIIOTH NepeHOCATCS ¢
noMowbio obaervennoit Anddysun BTOPHYHO
akTHBHO Ge3 HenocpeacTBeHHOR 3aTpaThl Hep-
ruu.

6. uddysna razoe B JerKux Mexay BO3Hy-
XOM H KPOBBIO, A TAKXC B TKAHAX MEXAY KPO-
BBIO H HHTEPCTHUMEM NPOHCXOAHT Booblue Ge3
3aTpaT HepruM, KaKk H obMeH woHos HCO, n
CI” Mexny 3pHTPOUNTAMH H nAA3MO#, Koraa
KPOBb HAXOAMTCA B PASAHMHDBIX TKAHAX OpraHHa-
Ma 1 gerknx. AudPysns BewecTB H3 KHIIEURK-
KA, HANPHMEP MAIOKO3M B KPOBb MOCAE NpHEMa
€ NHWeR, ecnH ¢¢ KOHUECHTPALUKNA B KHIISYHHKE
Gonple, NPOUCXOAHT COrMACHO MPRAHEHTY KOH-
UEHTpALHH, HA CO3AAHHE KOTOPOTO KIAETKH Op-
raHW3Ma 3HEPTUIC HE 3aTPavYHBalOT. DTH ABa
cayvas (AndPy3uR ra’os 8 NErkoM, TKAHAX H
YACTHL — B KHIWICYHHKE) ABAAITCH HCKAKMC-
HHEM, KOrIa TPAHCNOPT B OPraHH3aMe oCyWecT-
pasierca BooGuie Ge3 3aTpaTis 3nepriun. OaHako
IHEPTUA PACXOAYeTCH HA DBOCTABKY 3THX Be-
UecT® B OPraHH3M — AbIXATEAbHEE ABHMEHHA,
NpHroTOBAEHUE NHIY U obpaGoTka ee B nHuWIe-
BAPUTEALHOH CHCTEME.

7. OHeprun, 3aTpaunBaeMas cepaueM HA ABH-
AeHue XpoBH no cocynam, oflecmevNwBacT He
TONLKO TPAHCNOPT KPOBbIO BCEX BEILECTE, B TOM
yHCAe W ra3oB, HO W ofpazosarne PunsTpara
(ABHXEHHE BCEX YACTHL) B TKAHAX OPraHH3IMa W
MoyeobpazoBaHue.

TakuM o6pazom, nEpeUYHBLIA TpaHCNOPT He-
CKOABKHX MONOB, TMABHLIM H3 KOTOPLIX ABASET-
c¢a Na*, ofecnewnsaet nepeHoc NOAABAAIONIErO
OOABUIHHCTBA BEIUECTD B OPraHHU3Me.

Bce BHABLL TpaHCNOpra HIpalOT XU3HCHHO
BAXHYIO POb B NPOLUECCE XKHIHEALATEALHOCTH
KACTOK W OopraHu3ma 8 uenom. B vactHocTh,
TpaHcnopT MoMoB obecneumsaer GopMHpOBa-
Hue MeMOpaHHBIX AOTEHUHANOB XNETOK Mbl-
weuitofl u HepsHOl Tkanel, ogHoi n3 PyHKUKA
nochReaHed SBAACTCA PeryfauMa  pPatH4YHbIX
CHCTEM OPraHu3Ma.

2.7. OCHOBHBIE CBOHCTBA KJIETKH
H TKAHH

P — cnocobHOCTD XHBOHR Mare-
PHH aKTHBHO W3MEHATD XapaKTep cBoel Xusue-
HEATENBHOCTH NMPH ACHCTBHH pasapaxuTens. Pe-
AKLHH OTRCNBHLIX KAETOK, TKaHe!l Ha meiicTeHe
PasnpaXHTENs MOTYT ObiTh BecbMa pasnoobpai-
HBIMH: H3MEHEHHE HHTEHCHBHOCTH OOMCHA Be-
wecrs, pH, YCKOpeHHE KNETOUYHOrO NeACHHR H



poCTa, CTPYKTYPHO-PYHKUHOHANLHBIC PEAKUNH.
CreneHb BHPAXEHHOCTH BO3IMOXHBIX H3MCHE-
HUA MoXeT OuTe pasnnynoit. Oxa lasucur or
BHIAA KAETOK HAH TKANH, KOTOPHE NOABLPTAIOT-
ca aciicteno pazapaxurenn. (1o creneHu Bhipa-
KEHHOCTH OHO3NEKTPHYECKHX ABAEHHH BCe
TKAHU AENAT Ha s030ydumste W neeosbydumue.

— 310 CNOCOOHOCTD KACTKH
reneprpoBats notexunan acicrsua (M) apn
pazapaxenu. Bo3byanmocrt ABAfgeTey qacr-
HBIM caydaeM HanGonee obutero csoiicrsa Bcex
KNETOK — pa3npaXHMOCTH.

K 80306yaHMBM TKAHAM OTHOCATCA TONBKO
T, KIETKH KoTopbix reHepupylor NI, 310 Mbl-
wieynas 1 HepsHan Tkanb. Hepeako Kk so3bynu-
MbIM TKAHAM OTHOCAT K «XENE3HCTYI0 TKAHDbS,
OaHako 310 He 060CHOBANO, NOCKOALKY Xeme-
3HCTOR TKAKH HET — HMEIOTCA PASAHMHbBIC Xe-
Aeanl H Xene3ncTlil snurTenuil Xax BUI TkaHed.
B npouecce aKTHBPHOH ACATEALHOCTH XEAC3M B
Hed aeACTBUTENBNO perHcTpupyIoTcs GHoanexT-
PHUCCKHE ABACHHA, NOCKOALKY XKeAe3a Kak
OpPTaH COCTONT W3 PA3NHYHBX KACTOK — COoeaNn-
HMTEALHOTKAHHBIX, 3TMUTEAMANBHLIX, MbIIEY-
uux. N nposoanrtca no MemGpanaM Bo3Gyau-
MbIX KNETOK, ¢ €ro NOMOWbIO NEPeNdeTcs HH-
dopMauns v obecneynpaerca ynpasreHHWe AcA-
TEABHOCTHIO KAETOK OpraHu3MAa.

MA (anexTpHYecKHe HMAYALCH) PA3AHYHON
JRHTENBHOCTH W AMILTHTYAR 3aperHCTPHPOBAN b
Yy KJICTOK BOROPOCAEH, B IMCANTCKHX KieTkax
rpuGa Neurospora, MHOTHX BLICLUIHX PACTEHMI C
INHHHBIMH  cTeGAAMK, HANPHMEpP ropoxa H
TMKBM (MO-BUAHMOMY, 3TH KAETKH NCpeKayH-
BAIOT COK NO cocyaaM creban), y oaHokeToY-
HLIX OPraHH3MOB, HAMpuUMep y RapaMeuuil. B
atuexneTkax MHOTHX XUBOTHLIX, B KOXE FORO-
BACTHKOB, B PAKOBBIX KaeTKax (cM. puc. 2.1).

Faasa 3

OYHKIHHA OPTAHH3IMA

Peryasuns $yrHkunii — 370 HanpapneHHoe H3-
MEeHEHHEe HHTEHCHBHOCTH paGoTm opraHos, Tka-
Hell, KNeTOK ARA AOCTHXKEHWA TNONE3HOro pe-
3YALTATA COTNACHO MOTPEGHOCTAM OpPraHH3Ma b
SAHYHBIX YCAOBUAX €ro XHM3IHEOCATEALHOCTH.
cCHPHLNPOBATL peryaaumnio uenecoobpano
10 ABYM OCHOBHMM NPHIHAKAM: NO MCXAHU3IMY
ee OCYUIECTBACHHA (TPH MEXAHH3IMA: HCPPHLIA,
[yMOpanbHut W MHOTCHHEIA) H NO BPEMCHH ¢&
BISTIOMEHHA OTHOCHTEABHO MOMEHTA HIMEHEHNUSA
PEAHYHHE! PETYANPYCMOTO NOKA3ATENAA OPraHH3-
Ma (aBa THRA PErYAAUHH. NO OTKAOHEHHIO W N0
ONEPEXEHNID.

Heso3byauMBIMH BAAIOTCA 3NHTEAHAABHASA
H COCAHHHTEALHAA (cOGCTBEHHO COSAMHHTENL-
HadA, PETHKYAAPHAA, XHPOBAR, XpAuicsan, KOcT-
HaA, KPoBb) TKaHH. KaeTky 3THX TKaHel ue re-
Hepupyiot M1 npu aAecTBUM HA HUX PA3APAKH-
Tens.

PasnpaxHTensb— 310 UIMCHENNE
BHEWIHEA WM BHYTpeHHel cpean opraHmniMma,
BOCIIPHHHMACMOS KACTKAMH H BbI3bIBANOLLLE OT»
BETHYIO peakun. B 3aBucuMocTu oOT cBoei
NPHPORL PASAPAXHTEIN ACNAT HA PHIHUECKHE
(3nexrpuueckne, MexaHHyeckue, TeMmflepaTyp-
Hbie, CBETOBBIE) H XHMHvecKHe. B 3apdcuMOCTH
OT cTeneHH cReuuPHYCCKON YYBCTBHTENLHOCTH
KNETOK K TOMY HAH HHOMY Pa3apaXuTeno Hx
NOAPA3AENAIOT HA AAEKBATHHE H HEANCKBATHDIL,
Alexoamuniil pazdpamcumess — 370 TAKOR pas-
Apaxurent, K KOTOPOMY KAeTKa B fpolecce
3BOMIOLMHH Npuobpena HanGoAbWYIO YYBCTBH-
TEAbHOCTh BCACACTBME pA3BHTHA CRELUHANBHBIX
CIPYKTYP. BOCNPHHHMANIMNHX 3TOT PA3APAXH-
Tens. Hanpusmep, peuentophl ceTyaTtku rnasa
obnagalor HanGonbileld yyBCTBUTEABHROCTLIO K
CBETY, BKYCOBBIE PEUENTOPHM — K XHMHYECKHM
BEILECTBAM.

B 3kcnepuMenTte BecbMa YACTO HCMOAB3YIOT
INEKTPHYECKUA PAIAPAKHUTEND, NOCKOALKY OM
ABAAETCA YHHBCPCANBHBIM, €r0 NErKo HO3HPO-
BATh MO CHAE, ANHTEABHOCTH, YACTOTE H KPYTH3-
HE HAPACTAHHA CHAbL. INEKTPHYECKHE pasapa-
XUTEAH YACTO HCMOAB3YIOYT B KAHHHuECKOH
NpaKTHKE KaK ¢ ANATHOCTHYELCKOH, TaK W ¢ ne-
qyebHoil ueasMu.

IiposoanMocTs — 3TO CHOCOBHOCTD TKAHH H
KAETKH nepeasparh Bo3byxneHue.

fipHCYa MBWEYHOR TKAHW H
BHIPAXACTCA B M3IMEHEHHN €€ AAHHW W/HAR Ha-
NPAXKEHNA.

TIPMHIINIIDL], THIIBI H MEXAHHU3MBI PEIVIIALHHN

Perynfuna OCYWECTBAACTCA COTAACHO He-
CKOALKHUM NPHHUKHNAM, OCHOBHMIMH W3 KOTO-
PBIX ABAAOTCA NPHHUWD CAMOPETYAAUNK W CHC-
Temuuit nipuiunn. HanbGonee obwuM n3 Hux
ABNACTCA NPUNLNN CAMOPEryNAllHH, XOTOpPbilt
BKAIOMAET BCEe ocTanbHbie. C ANAUNA 32-
KNIOMAETCH B TOM, YTO OPraMHH3M € MOMOUIbIO
COGCTBEHHBIX MEXAHM3MOB HIMEHACT HHTCHCHB-
HOCTL (PYHKUHOHHPOBAHHA OPraHOB H CHCTCM
COTNACHO CBOWM ROTPEGHOCTAM B pPasAHYHbLIX
YCAOBKAX XUIHCACATEALHOCTH. Tak, npH Gere
akTHBHpYeTca neatenchocTd LIHC, Melitieynoi,
ALIXATENLHOH M CepAeYHO-COCYAHCTOH CHCTEM.



B noxoe ux aKTHBHOCTE CHIBHO YMEHBLLWIALTCA.
TMpuHuun camoperynattni obuivHo peannsyerca
¢ NOMOLIbIO oGpamuoll ceau,

o ypoBHAM paznHya0T KACTOMHLIHA, opraH-
Hulk, CHCTEMHLIA M OpPraHU3MEHHBIH YPOBHH
peryasunn. TIpHMEpOM RocAeaHero ABIACTCA
foBeaeHUeCKan (COMATHYECKAA) perymauua no-
xasareaeit opranusma. PerynatopHeie MeXaHH3-
MH  MOTYT JSIOKATHI0BATHBCH BHYTPH OpraMa
(MecTHAA caMOpEryAALNA) K SKCTPAOPTAHHO.

3.1. HEPBHBIA MEXAHW3M PETYAALUHHA

3.1.1. BUAB BIUAHWIA HEPBHOW CUCTEMM
U MEXAHU3MB UX PEATH3AUNUN

Buineasior nyckopee W moayaupyoiee (xoppu-
FHPYIOLLEE) BAHAHNA.

[Tycxosoe asumnue BHI3LIBAET ALATENABHOCTD
opraNa, HaxoAsierocs B NOKOS; MPEKPALICHHE
HMNYABCAUHNW, BLI3BABWEH ACATENBHOCTD Opra-
HA, BEAET K BO3BPALICHHIO CTO B HCXOAHOE COCTO-
anne. [pumepaMy TAKOTO BAHAHHS MOTYT CAY-
XKHTD 38NYCK CEKPEUNH NHUICBAPHTENbLHDBIX XKe-
Ae3 Ha poHe HX PYHKUNOHANBHOIO NOKOR,; HHH-
UHAUHA COKPAWEHHA NOKoUieHCA CKeneTHOM
MbilULBL AIPH FOCTYIUTIEHHH K HeH HMNYALCOB OT
MOTOHEHPOHOR CMIMHHOTO MO3(A WAH OT MOTO-
HEHPOHOB CTBOAA MO3ra NO 3ddrepeHTHEIM (a8K-
raTeAbHbIM) HepBHbIM BonokHMaM. [locae npe-
KpawWeHns WMNYILCAUHH B HEPBHbIX BOTOKHAX, B
YACTHOCTH COMATHMECKHX HEPBOB, COKpauieHHe
MBILIUL TAKKE NPEKpaLaeTea, MulLa paccaab-
asevca. CokpauieHne MbIIUL 3ANYCKaeTeo ¢ fo-
MOIILIO INEKTPOPHIHONOrHYECKHX FIPOLLECCOB.

Modyaupyrouiee  (Koppuzupyrouiee)  eauanue
BEAET K H3IMEHEHHIO HHTEHCHBHOCTH AeATCAbL-
HOCTH oprana. OHO PACMPOCTPAHACTCA KakK Ha
OpraHn, AEATCALHOCTE KOTOpNX 6€3 HepBHhIX
BAHAHWA HEBO3MOXNA, TAK W Ha OpraHbl, KOTO-
phie sMoryr paGoraTs Oe3 nyckoBoro BAWAHHA
HepeHO# chcremel. TlpuMepom Mogyaupyoliero
BAHAHKA Ha yxe pabGoTarownit opran MoryT 6piTs
YCHIEHHE WIH YTHETEHHE ceXpellnd MHWEeBapH-
TEALHLIX XEAes, YCHACHHE HAK ochabaerune co-
KpaleHHA cKkeneTHOH Meniuet. MpuMepaMn Mo-
AYRHPYIOWETo BAHANKA HepBHOW CHCTEMB HA
OpraHsl, KOTOphie MOryT paboTaTt B ABTOMATH-
YECKOM pEXHME, HBASIOTCA PETVAALNA AeHTeNb-
HOCTH CEepAlA, PEryAAUHA TOHYCA COCYROB.

Monynupyowee snHAHHE OCYWECTBAACTCH:
1) nocpeacTBOM HIMEHEHHA XAPAKTEPA INCKTPO-
PHINONOrHYECKHX NPOLIECCOB B OpraHe (runep-
MOAAPH3AUNA, ACNOAAPHIAUNA, T.€. INEKTPOPH-
3Honornyeckoe aelictene; 2) ¢ NOMOWLIO H3IMe-
HCHHA WHTCHCHBHOCTH OHOXHMHYECKHX Npoliec-
coB — oOMena BeuiecTs B oprane (Tpoduueckoe
ledcTBHE HEpBHON cHCTEMbI, ¢M. pasaen 9.13);

3) 3a cuer uaMenenna KpopocHabxenua oprava
(cocynoaBuraTenbbiil 3 KT) — BCe OHH B3aK-
MocBA3aNbl. Moayaupyiolee BAMAHME, Hanpu-
Mep, ORYXRAIIMEro HEPBA HA CEPAUE BLIPAKALT-
CA B YTHCTEHHM €ro coKpaweHuit, HO 3ToT Xe
HEPB MOXET OKA3IMBATL NYCKOBOE BAMAHHE Ha
NUIICBAPUTENbHBE XKenesw, Ha [TOKOALYIOCA
CHAfKYIO MBILILY XKEAYAKA, TOHKOW KHIIKH.
Takum o6pasom, H COMaTHYCCKAA, W BereTa-
THBHAR HEPBHBIC CHCTEMB! MOTYT OKAZMBATH KAK
NYCKOROE, TAK H MOSYAHpYIOILce BAWAHKHE, Of-
HAKO NYCKOBOE BAHAHHE HEePBHOH CHCTeMb! ang
CKEJeTHOH MHWUL (3aNYCK WAK NpeKkpatieHHe
ee coKpalleHHni) ocylecTRANETCA TOABKO € NO-
MOWDbI} cOoMATHYECKOH HepBHOH CHeTEMB, a
MOOYAMpYIOUIee (HIMEHEHHE CHAN COKpalle-
HH{) — ¢ NOMOLLLIO coMATHYEeCKOW W Berera-
TUBHOH HeppHoO# cueTembl. Hanpumep, akrupa-
UHA CHMNATHYECKOH HEPBHOH CHCTEMB BeleT K
YCHACHHI0O COKPALCHWA CKERETHOH MblIne].
MyckoBoe 1 MOAYAHpYIOillee BAHAHWA HA BHYT-
PCHHHE OPraHbl OCYWCCTBAAIOTCA TOABKO ¢ NO-
MOIIIBIO PETETATHBHON HePBHOH CHCTEMDL.

3.1.2. OAHOHANPABNEHHBIE
CHMNATHYECKHE H NAPACHUMITATHYECKHE
BIHNAHNSA

B 3KcrMepHMeHTE MApH pazApaXeHHH OSHOTO M
TOro e HepBa MOXHO NOAYYHTL BBOAKHIA 3d-
¢dexr. Tax, passpaxeHue nepudepuveckoro or-
peaka Onyxnaouero Hepsa ofpyHO BM3MBAaET
TOPMOXEHHE ACATEABHOCTH Cepaua W YCHACHHE
coxpatieHuil knwxH. Oanako Gonee cnaboe
PAIAPAKECHHE ITOMO XKE HEPBA MOXKET CONPOBOX-
AaTbeH  NPOTHBONOAOXHMMH 3dPekTaMn —
yoUneHueM cokpauieHHi# cepaua (¢peHoMen
yauie Bo3HuKaeT Ha done cnaboil ero aeatean-
HOCTH), A TaKXe YrHeTeHHMEM coKpalieHul
KHWKH (peHoMen ayvile BusiBnfeTCA NpM AK-
TUBHOHA ee meaTenbHocTH). Takoe xe aBoAKoe
BAHAHMNE HA OPraHbl, HANPHMEP He TONLKO YCH-
ACHNE, HO W YTHETEHHE CEPACHHON BeATENbHOC-
T™H, MOXHO Ha0AI0IATL W APKH paspPaAXEHHU
CHMNATHYCCKOrO HEPBA — NPABHAC TAK HAILIBA-
€MOT0 NCXOONO20 COCMOSHUR OP2aNa.
HccnegoBarng noKasann, 470 8 3THX cayya-
fiX ABOAKOE BAHANME HEPBA Ha oprad obbpacHA-
eTCA HANMYHCM B OAHOM HEPBE BOXOKOH PA3HON
npupoabl. Tak, yCKkopeHMe cepAevHbIX COKpa-
WeHHH MpPH pasipaxeHHH TOPMO3HOro AnA
cepaua OAyXIA0IETO HEPBA OCYLUECTBAALTCS C
NOMOWBIO NOCTIAHINHOHAPHBIX CHMMATHYECKHX
HEPBHBIX BONOKOH, MAYIMHX K CepAlly B cOCTape
Gnyxoawero wepsa. TopMoxenue AcATENDL-
HOCTH cepaua NpH pa3dpaXeHHH 3IBE3RYATOro
(cuMnaThyecxoro) raHrNMA peaTH3yeTca no-
CPEACTBOM NPETAHCAHOHAPHLIX NApACHMNATH-



YecKuX BOAOKOH GJyXaalouiero Heppa, aHacro-
MOMPYIOINX C BETOYKAMH 3BE3AYATOTO TaN-
A, YouneHue cokpaweHMH xeAyaka o
KHUIKY MPH  PasIPaXeHUH CUMNATHYECKOTO
HepBa OCYLUECTBASAETCA ¢ NOMOUIBLIO CEPOTOHHH-
€PrHYECKUX HEPBHbLIX BOJNIOKOH, MAYLIHX B CO-
CTape CHMNAaTHYECKOro CTBOAA.

Ha ocHopaHuK npueeacHHbIX GPAKTOB MOXHO
3AKAIOMHTD, ¥TO OJHH H TOT Xe& HEPB C NOMO-
WILIO ONIHOTO H TOMO Xe BLIACHAEMOro UM Meau-
aTopa, AeHCTBYIOWISro Ha OANH H T¢ Xe pelen-
TOPBl, HE MOXET OKA3biBATh JABOAKOTO BAMSIHMA
HA DEATEALHOCTD OpraHa.

3.1.3. PEOIEKTOPHNA NPUHUMUN HEPBHOW
PEIYIALUWH

Pednexc — OTBETHAR peakuwus OPraHM3IMa Ha
pasapaXeHue CEHCOPHBIX peuenTopos, ocy-
WeCTHIREMAA ¢ NOMOIULIO HEPBHOH CHCTEMBI.
Kaxaoiil pediexc ocylliecTBIfeTCA NOCPEACT-
BoM pedniekTopHoO#H oyry.

A, DYra — 370 COBOKYNHOCTH
CTPYKTYP, NPH NOMOWMN KoTOPHIX oCYIUECTRAA-
erca pedaekc. CxeMaTHuHO pedAekTOPHYIO
YTy BEreTATHBHOTO M coMaTHJYecKoro pedaek-
COB MOXHO ngencnnnrb cocTosllleil M3 NATH
3peHbeB (pHe. 3.1)

1. Pexenmop npenHasHavyeH AnA BOCNPHATHA
N3MEHEHUR BHewHeld uAW BHYTpeHHell cpeabl
OPraH}3Ma, uYTO [OCTHIaeTCA NOCPEACTBOM
TPaHcHOPMALHN IHEPTHH palapaXeHUs B Heps-
HulA umnyabe. COPOKYNHOCTL PEUCNTOPOB, pa3-
ApaxeHue KOTOpbIX BbllbibaeT pedaieke, HasbiBa-
10T peprexcozennol 30no0i. KOHKpeTHbIE Mexa-
HU3MBl  BOCTIpHMATHA  pasnpaxurenn (cpera,
3BYKA, HIMEHEHHA XHMHYECKOTO COCTABA KPOBH)
PAsIHYHL ¥ KAXIOro BWIA PeuenTOpoOB, HO BO
Beex caydaax obecneyHBaeTca NOCHAKA HepBHO-
ro UMIYALCA B UCHTPAALHYIO HEPBHYIO CHCTEMY.

§ myms, NepesalolIKA cUrHan
B I.IHC Ana comaTHuyecKoit HEPBHOH CHCTEMbI
310 apdeperTHLI HeflpoH ¢ ero oTpocTKamMK, Te-
J0 ero PacnofAoXeHo B CNHHHOMOIrOBHIX raHINK-
AX WAM FAHCAKAX YepenHbix Hepsop. Hmnynec ot

peuenTopa NOCTYNaeT Ha Jl.eHnEl KT aeperTiHoro

Heﬁspoua & NO ero aKco!

Bemaeounse nedponw I[HC B cocrase Be-
reratvuBHoi HEPBHOA CHCTEMBI BCTABOYHBIE HEit-
poHN MOryT HaxoauTbea sHe LIHC — wHtpa-
H{HAM) IKcTpaopranHo. Ux HasHayeHHe — obec-
neYeHKe cBAM ¢ apyrumu otaesamu LHC,
nepepaboTka M nepesava HMNYALCOoB K >Pdex-
TOPHOMY HeftpoRy (puc. 3.2).

. xmopuii  medipon. [lns comatuyec-
KOA HepBHOR cucTeMbl 3TO MoTONHeHpoH. Ero
Ha3HaYeHHe — BMeECTE ¢ OpPYrHMH NHeHpoHaMW
LUHC nepepaGortare uHPOpMauno, chopmupo-

31

Puc. 3.1. PedaekropHas ayra: A — cCOMaTHYECKOTO,
B — pereraTHBHOro pedexcos.

| — peuentop; 2 — MpdepenTioe 38CHO; 3 — UEHTPAILHOE
38eH0; 4 — 3phepeHTHOE I8eHD; 5 — pdexTop.

BaTb OTBET B BUI® HEPBHLIX HMNYNbCOB, NOCH-
AaeMbIX K S-MYy 3BEHY pedaekropHo#t ayrh —
apexmopy (paboueMy opravy). B npocreiimenm
cAyvae pedieXTOPHAA aAyra MOXeT OuiTbL OBYX-
neﬁ{onuoﬁ — (e3 BcTapoMHOTO HelipoHa.
Kaunw EXCOB NPOBOAAT NO
HECKOALKUM KPHTepUaAM. B vacTHocTH, no cpo-
KaM noABfCHAA pedNeKCcOB B OHTOreHE3E HX
AeNAT Ha aABe FPYNNH: epoxcdennsie (Geaycnon-
Hbie) ¥ npuobpemennvie (ycnoskbie). Bpoxaen-
Hble (GeaycaoBiwie) pedaekchl ACAAT TaKXe Ha
HeCKONLKO fpynn.
1. B 3aeucrmMOCmR ORt NNCAG CRNANCOS B UCHT-
panbHOi YacTH pedAeKTOPHOH AYTH pazmnTHYaOT
MONO~- W nosucunanmuveckue pedaexcol. Ipume-

Puwe. 3.2. Crgyxrypa ayru GeaycnosHoro pedaexca
{no Acpatany

1—5 — peTas UCHTPAILHOH YOCTH AYMM HA PASHBIX YPOBHAX;
A — atpeperTHan K¥eTKa; B ~ MoTonelipon.,



POM MOHOCHHANTHYECKOro pedaekca Moxer
CAYXUTL pediieke HA pacTAXeH}e ueThipexria-
BOf MBILILIL — KOACHHBIR pasrHGaTenbHbIl ped-
SIeKC, BOIHMKAIOIHHA NpH yaape NO CYXOXKHAMUIO
HUXe KOACHHOH vauwieykn. Boavuwtuncreo ped-
AEKCOB ABAAIOTCA MOAHCHHANTUUECKHUMU, B HX
OCYIMECTBACHHH YMACTBYET HECKOALKO NocAeac-
BateNbHO BKAOUEHHBIX Hedpornos LIHC. Or
yHcHa HelpoOHOB, YYacTBYIOWMKX B OCYIUECTBAL-
HHM pedurekca, 3aBUCHT epesn peduerca — N~
TeAbHOCTL HHTEPBAAA OT HAYAAa CTHMYAAUMM N0
OKOHYaHMA oTpeTHOR peakuvn. OHo BKMOuaeT:
1) epema TparchopMauKH SHEPIUK paldpaxe-
HHA B pacnpoCTpaHAIOWMKACA HMNYALE, YTO OCY-
WIECTBAACTCA ¢ NOMOLWILIO pelenTopa; 2) spemMa
nposeseHHA Bo30yxaeHHs B addepeHTHOM
MYTH, B LEHTPaNbHOH YacTH pedACKTOPHON AYrH
A B apPepeHTHOM NyTH; I) BpeMa aKTHBaUMH
9hdexTopa 1 ero OTBETHOH PEAKUMK.

2. ITo Sucnozunecxomy inavennw pednekcn
BeAAT Ha numeaodupareibHbe, NOAOBHE, 3a-
HTHHE (o0OopoHNHTEAbHBIE), MCCAENOBATEAL-
cKue, poanteabckue. TlpumepoM uccneaosa-
TENbCKOTO pedaeKkca ABAACTCA OPHEHTHPOBOY-
Hofl pednekc (pedaeke «uTo Takoe?») — nNopo-
POT roAobbt, ra3, TYIOBHILA B CTOPOHY BHe3an-
HO NOABHBINENOCA PAMIPAXKUTENS,

3. o pewenmopam, paznpaxcHHe KOTOPHIX
BbI36IBACT OTBETHYIO peakKuMio, pasgH4aloT 3Kc-
TEPOUENTHBHBIC, HHTEPOLENTHBHLIE H TNpoO-
npyouenTHBHbE pedhrekcol. OHH HENOABLIYIOTCS
B KAHHHMECKOR NpaKTHKE WA OUEHKW COCTOA-
HUA UeHTpanbHOH HeppHoH cHcTembl (LIHC).

4. o soxasnsanun dyam pas-
AWYAIT LUEHTPaNbHLIE pedaekchs (yra XoTopbix
apoxoauT yepe3 LLHC) u nepudepnueckue Lrecb—
NeKXChl, AYyra KOTopbiX ambikaetca bHe LHC.
MocaeaHuMu MoryT GuTh TONLKO BereTaTuBHbIe
pedaexcel, oHM NOAPAITEAAOTCA HA WHTPaop-
TAHHBIC W IKCTpAOpraHHbie (B NocAedHeM cllyyae
pedaexc ocylmecTBARETCA € YYacTHEM Heipolos
SKCTPAoOpraHHBIX raKHraues). Bulaenasor Takxe
MmexopraiHbie pedaekchl, KoTopbie MOryT GuTh
nNepHdepHuecKUMB 4 ueHTpaabHbIMH. Hanpu-
MEp, MCXAHHYCCKOE palapaxeHHe XeAyaKa
MOXET 3aTOPMO3HTD CEPACUHYIO ACATEALHOCTD.

S. B sasncumocmu om omoiesa nepenod cuc-
MeMM BbUIEANIOT COMATHYECKHE H BErcTaTHB-
Hbie pedaexcol.

3.1.4. PA3BUTHUE KOHLENUMWH PEDNEKCA.
HEPBU3M U HEPBHHIA UEHTP

A. Ocuosmnie nosoxenus pehaeKTopHOro Npyn-
puna aesteapHoct LIHC 6miaum paspaGorarbl
Ha MPOTSKEHUH APHMEPHO ABYX C NOAOBHHOM
BeXoB. MOXHO Ha3BaTh NATL OCHOBHLIX 3TANOB
PA3BHTHA 3TOH KoHuenuHu.

Hlepesii 3man — 3aN0XEHB OCHOBL NOHHMAa-
HUA pedIEKTOPHOre NPHHUHNA JEATEALHOCTH
LUHC ¢panity3ckuM ecTecTBOMCRBITaTEACM H
mareMarnkom P.lekaprom (XVI1 8.). P Aexapr
CHYHTAN, YTO «BCe BEWIH U ABACHHA MOXHO 06b-
ACHHTL ecTECTBEHHOHAYYHHM RyTeM». ITa HC-
xoaHan no3nuva nozsonuna P JAexapry chop-
MyAHpOBaTL ABA BAXHLIX NOAOXEHHA pednek-
TOPHOH TeOpPHM: 1) JeATEABHOCTL OPraHM3MA
NpH BHEWHeM BONCHCTBHH ABAAETCA OTPAXKEH-
HO! (BROCASACTBHH €€ CTaNH HA3LIBATh pedneK-
TopHoil: nat. reflexys — orpaxeHHuh), 2) or-
BETHAA peakuHA Ha pajapaxeHue ocywiecTsiasn-
eTcA Npy nomolin HepBHofl cuctemul. Mo P.Je-
XapTy Hepsbi — 370 TpyGouykH, Mo KotophiM ¢
OfPOMHOH CKOPOCTBIO ABHUXKYTCA XWBOTHBIE
AYXH, MaTepHanbHBE YacTHUBI HEH3BECTHOH
NpUpoOabl, IO HEPBAM OHH NONANANT B MbILILLY
¥ MBllIUA pa3nyBaeTcA (coKpawaerca).

Bmoposk sman — IKcNepHMEHTANLHOE 000-
CHOBaHueE na-rcguannc'rmecxux npeacTasneHuil
o pedunekce (XVII—-XIX Bs.). YacTHOCTH,
OBIAC YCTAHOBNCHO, YTO pePAEKTOPHAA peaKUHs
MOXET OCYILECTBANTLCA HAa OHOM MeTaMepe As-
I'YWKHK (CerMeHT CMHHHOTO MO3ra, CBA3AHHLIA ¢
«KYCOUKOM Teflas). BmspaeHo, yTo CcTHMYAL
MOTYT ObITL HEe TOALKO BHEWHWMH, HO R BHYT
PeHHHMMK, YCTAHOBACHA pOAL 3aAHKX (YYBCTBH
TEALHHX) B NepeaHHX (IBHraTeabHLIX) Xopels
KOB CNHHHOTO Mo2ra (3axoH DBeana—MaxaH
nu). BecbMma aKTHBHO cermMeHTapHbe pedrekce
w3yvan Y.illeppurrron (kotieu XVIll 8. — Ha
sano XIX 8.).

aman — nobGema MaTepHATHCTHYEC
KHX NpeAcTaBACHHIl O NCHXWNECKOH aeaTend
Hoetd (M.M.Ceuenios, 60-e roawt XJX 8.). Ha
6nwoaas 3a pasputiem nerefl, U.M.Ceueto
NpHWea K 3aKN04EeKHI0, YTO B oclose dopme
POBAHUA NCHXHYECKON ACATENBHOCTH AEXH
NPHHUKMN pedaekca. ITo NOAOXKEHHE OH BHIp:
A caeayiomeit ppasoil: «Bee akTii cozHarten:
HOA # OeccolHarenbHoit XU3HH no cnocof
NPOUCXOXAELHHA CYTb pedrekebly. Takum obpi
30M, U.M.CeuerioB CTaN HA NYTH ACTEPMHHUIM
P BOMPOCAX NCHXHYECKOW ACATEABHOCTH Yem
pexa. Mpun nayvesnu pedaexkcos ol obocHoB:
NPUCNOCOGHTEABHBIN XapaKkTep H3IMEHYHBOC
pedaekca, OTKpmA TOpPMOXeHHe pedaekc
(1863, ueHTpaabHOE TOPMOXEHWE), CYyMMALIW
Boabyxaerua B LIHC (1868).

Hemecpmui 3man — pazpaGoranbl ocHol
yyeHus © BHcWeR HepeHOH aearensHoc
(M1.N.Nasnos, vavano XX 8.). H.1.Nagnos ¢
KPbil YCAOBHbIE pedReKCH M HCNOAB30BAN
KaK OOLEKTHBHBIH MeTOa M3YYEHHA MNCHXHuC
ot geaTeabHocTH (Bbicweil HepBHOR seaTes
Hoet, no HU.N.Masnosy). On chopmyanpot
TpH npuHUKNA pedaexToptioit Teopun: 1) npe



UHN demepmunuzma (NPUHUUN TPHIHHHOCTH),
COTAACHO KOTOPOMY A pedaexTopHas pe-
akuuA npuuuHHo obycaomaeHa; 2) NpHHUMAN
cmpykmyprocmi, €yTb KOTOPOFO 3aKXM0vYaeTca B
TOM, 4TO KaXIas pedaekTopHas peakums ocy-
WCCTBAACTCA ¢ NOMOWDBI  ONpeAeNCHHHX
CTPYKTYD. ¥ uem Gonbiue CTPYKTYpPHBIX 3AEMEH-
TOB YMACTBYET B OCYIMECTBACHHH 3ITOH peakumu,
TeM OMa coBeplicHHEe; 3) NPHHUNN eoNHCmea
NPOUECCOs QHAAUIA U CuNME3d B cOCTaRe pedaek-
TOPHOM peakuUHK: HEPBHAA CHCTEMA AHAAUINPY-
eT (pa3andaeT) ¢ NOMOWBIO PELENTOPOB BCE
AeficTBYIOWINE BHELUKHE W BHYTPEHHUE pasapa-
XKHTENK ¥ HAa OCHOBAHHH 3TOTO aHaNW3a Popmu-
PYET LILAOCTHYIO OTBETHYIO PeaKitHI0 (CHHTE3).

HMamuii sman — cozgano yueHHe o GyHKUH-
oHambHuIX cucremax ([L.K. AHoxuH, cepeanna
XX 8.).

B. Hepauan — 370 KOHUSNUMWA, NpHIHAIO-
Wan beayyd poltb HepBHOH CHCTeMBl B pery-
AAuny pyHxumnil Bcex opraHoB W TKaHe#l opra-
HY3Ma (Pr3nonornveckuii Heppusm). Konuen-
UWA HEpBH3IMA MPOWNAA BeCbMa AMHHHBIA HCTO-
puyecknil nyTb pa3BHTHA.

floysy ans 3T0H KoHuenuxK noarovoswn P.lec-
xap? (1596—1650), phaABHHYBIIWH HACI0 © pednex-
TOPHOM NPHHURNE ACATENBHOCTH HEPBHON CHCTCMBL.
®.Fobman (1660—1742) chopMyARpOBaN rHNOTEIY O
BNHAHHHW HEPBOR HA <«BCE NEpEMEHN B JA0pOBOM H
SonsHoM cocToauiis. Cornacno ¥ . Kymneny (1712—
1790), sce npouccchl B 3A0poboM B GONbHOM Opra-
HHIME PEFYAHPYET «HCPSHMER NPUHUNNS, KOTOPMH
NPOABAACT CBOC ACHCTBHE Yeped TOAOBHOH MO NPH
NOCPEACTEE HEPBOB — NPOBOAHWKOR HEpBHOH Aes-
TeneHocTH. Mo muennie E.O.Myxuua (1817), +pce
yenopeyeckoe Teho boolule MOXHO, OTBACKAACDH,
PAcCMATPHBATD KaK NOCTPOLHHOE W3 HepBoB, HOO oc-
TANBHLIC YACTH TCAa, BHAWMO, CYWECTBYIOT BoacacT-
BHE HEPBOB KAK YNPABAAIOUWIHX HX CNOCODHOCTAMN».
HKH 33CHYTH B PAIBHTRN KOHUCNUHH MCPBHI-
Ma H.M.Ceyenosa (1829—1905), C.11.Botxuna
(1832—1889). Cornacuo C.[.BoTkHHY, opraunim —
ITO UENOCTHAR CHCTEMD, ACATCABHOCTE KOTOPOH Ha-
NPABNAETCE H pEryARpYeTca HeppHofl cucTemosi. On
paccMaTpHBan pasanyHule 3alonebanna Kak caeact-
BHC HApYIICHHA HOPMaNbHLIX HEPBHBLIX COOTHOWE-
HHSE — xaunuweckuli nepeuss, Hapytiennwe «peryan-
TOPHBX HCPBHLIX ANNAPATOB* MOXET ABNTLCR NPH-
ynHol papa Gomcanell uYenobexa, 4YTo yﬁe.nmenf:o
NOATEEPXKALHO KAHHHUCCKBMK HAORIONCHHAMM,
Buzaowniica man B PA3BNTHE KOHUCNURK (-
MonorHveckoro  HepBHiMa caeaan  M.M.Mawmnos
(1849—=1936). M. I1 asnos obGocHoban npeacrasne-
HHE O TPOPHIECKOM BARIHHH HEPBHOH CHCTEMB HA
OpTaHM W TKaHH, cHOPMYARPOBAN NPRHURNL ped-
ACKTOPHOA TEOPHH, AOKAXAN BAXKHYIO PONb HEPBMOH
CHCTEME! B PETYAALUHH CEKPOUHH XENe3 XKEAYNOMHO~
KMICHHOTO TPAKTA, OTKPHN YCAOBHYC PEOALKCH B ¢
HX NOMOWLIO Pad| OCHOBHN YYeHNA O Bbictucii
HEPHHOH NCATEALHOCTH.

2-5404

B. Hepsumii seurp — 310 COBOKYNHOCTb
HelipoHoB, I_racno.noxenuux Ha PAIHYHBIX
ypostax LHC, aocTaToulbix Ans peryasuuu
dyHKumnY opraKa corfiacHo noTpeGHOCTAM opra-
Huama. Hanpumep, HelipoHn abixatefibHOro
ISHTPa PacCNOAAraloTCA H B CAHHHOM MO3re, U B
NPoOAOATroBaTOM MO3re, ¥ B MocTy. OnHako cpe-
AW HECKOAbKHUX FPYNN KNETOK, PACNONOXKEHHBIX
Ha pasauvubix ypoBHax LLHC, oGuiuno nmeerca
FAABHAA 4acTe UeHTpa. FaaBMas vacTe Abixa-
TEALHOrO UCHTPA HAXOAMTCA B NPOAOATOBATOM
MO3re U BKAI0YALT HHCNHPATOPHbIE H SKCnHpa-
TOpHBIE HEHpPOHDI.

HepsHuil ueHTp peaausyer cBoe BAHAHME HA
addexTopnl Aubo HenocpeACTBEHHO ¢ NOMO-
wWs0 3PpdepeHTHHX UMNYALCOB COMaTHUECKOH
¥ BereTaTHBHO/ HepBHOR cHcTeMbl, AMbo ¢ no-
MOWBIO aKTHBAUWM BHIPaGOTKH COOTBETCTBYIO-
wHx ropMoHos. Kpome HepBHOH peryasumn, B
OpraHM3IMe CYLUIECTBYIOT TYMOPANbHBIAL H MMO-
FeHHBIH MeXaHH3MBE peryasuun. Fymopanbhbifl
MexaHuIM peryasuui GyHKund opraHoB ¥ TXa-
Hell OpraHyu3Ma OCYIMECTBAACTCA ¢ NOMOWBIO
TrOPMOHOB, MEAHATOPOB, METaBoAMTOB N TKaHe-
BHIX FOPMOHOB,

3.2. XAPAKTEPHCTHKA TOPMOHANBHON
PETYIAUHH

Y pednexTopHoll peakunyu Moxer GeiTh ropmo-
HANLHO® 3B&HO, YTO XaPAKTEPHO ANA PErYASLIHH
paGoTe! BHYTPEHHHX OpraHoB (BereTaTHBHBIX
dyHKUKR) B OTANYHE OT COMATHYECKHX, ped-
AEKTOPHAA PeryafuMa KOTOPHIX OCYLIeCTRAAET-
¢1 TONLKO HEpPBHBIM nyTem {(medaTeAbHOCTH
onopHo-aABHrareasHoro annapara). Ecau Bxmo-
4aeTCA FOPMOKANLHOE 3BEHO, TO ITO OCYLIECT-
BAETCA 33 cyer AofionnMTenvhodl Bupaborku
GHonornyecku axrHpHuix semects. Hanpumep.,
fipn ACHCTBHM HA IKCTEPOPEUCNTOPH CHAbLHBIX
paspaxureneil {xonon, xapa, 6onepoil pasnpa-
KHUTEAIb) BOIHHKAET MOWIKEBIA NOTOK a PENT-
HbIX MMDyabcod, noctynaomux 8 LEHC, npu
3TOM B KpoBb BHIGPacHIBAETCA NONOAHHTEABHOE
KOAWYECTBO aApeHaHHA H TOPMOHOP KOpPHl Hal-
MOYEYHHUKOB, HIPAIQWHX AZJANTHBHYIO (3AULKT-
HY0) POJTb.

Topuount — GHONOTHYECKH AKTHBHBIC Bemie-
¢TBa, BhipaGaThibacMbie SHAOKPHHHBIMH Xene-
3aMH MIH CREUMAAHIHPOBAHHBIMH KACTKAMH,
HaXOAAWMMHCH B PAINHYHbIX OopraHax (Hanpu-
Mep, B NOAXEnYlouKOi xeaeae, XeayaRouHO-KH-
weyHoM Tpakre). lopmolnl BbipabaThiBawTCs
TAKXKE HEPBHLIMH KNCTKAMW — 3TO Heitporop-
MOHb, HanpumMep ropMoHH FHROTanamyca (M-
GepHHLI 3 CTaTHHLL), perg spyiowne GyHKUHIW0O
rnodusa (cxema 3.1). Buosorsuecku aktup-
Hule BeluecTBa BHpabaTuiBaloTeR TakXe Hecne-



Cxema 1) UenTpasmno-Repndepuiccxne MCXANNIMG PEIYAANNN TOPHONAALILOIO FOMECCTAINGA
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UHANH3IHPOBAHHEIMH KACTKAMH — ITO TKAHCBbIE
ropMoHul (NIApakpUHHbLIE FOPMONHL, TOPMOHM
MECTHOro ACHCTBHA, NapaxpHHKbie daxTop —
naparopmoHnl). lpuMepom naparopmolos as-
AXOTCA MHCTAMMH, ATPHONENTHA, BbipadaTuiBac-
Mbit MmuouMTaMu npeacepauil. Aeficreme rop-
MOHOB HAM NAparopMoHOB HENOCPEACTBEHHO HA
COCeAHWE KACTKH, MHHYS KPOBb, HKa3WBAWOT
NapakpHHHbIM,

ITo mecmy dedcmeun wa opraHsi-MuLLICHY HAN
Ha Apyrue SHAOKPHHHBIE Xeaedbl TOPMOHBI
Denfr Ha ape rpynnet: 1) addekToplivie ropmo-
Hb, ACACTBYIOWIHE HA KIETKU-2PpexToph (Ha-
npUMep, HHCYAHH, PeryaAvpylowHit oGmen be-
LWIECTB B OPTAHN3ME, YBEANYHBACT CHMHTE3 M-
KOreHa B KNEeTKAX NEYeHH, YBeAUYHBACT TPAHC-
TOPT FMIOKO3b! H APYTHX BEUWIECTB Yepes KACTOY -
HYI0 MemOpaHy, MOBLIUAET MHHTEHCHBHOCTD
cHHTe3a Benka); 2) TponHue ropMoHbl (Tponu-

Hbi), AeflcTBYIOWIME Ha APYTHEe SHAOKPHHHBIE
Xeaesbt W peryanpywowmne ux GpyHKUHu: Hanpm-
Mep, AApPEHOKOPTHKOTPONHLIA NrOpMOH runodu-
3a — koprukorTponui (AKTI) peryaupyer Bbi-
padoTKy ropMOHOB KOPO#H HAANOYEYHHKOB.

A. Buast sauannit ropmonos. FopmoHul oxa-
3MBAIOT ABA BHAA BAHAHWNA HA OpraHbl, TKAHK W
CHCTEMBI OPTaHMIMA: PyHKLUHOHAABHOE (HrpalOT
BECLMA BAXHYIO pPOAb B peryaaunyd ¢Qyuxuuit
opraiussa) u mopdoreHeTHdeckoe — obecne-
yusawT Mopdoreres (poct, Ppuanueckoe, nono-
BOC W YMCTBCHHOE pa3sBHTME; HanpuMep, NpH
ﬁeﬁ%c'ra‘rue THPOKCHHA CTPAAAET pAIBHTHC

1. Dynxuuongasnoe esngnne 20pMonos Goipa-
€T TPEX BHAOB: NYCKOBBIM, MOAYAHPYIOUIHM H
nNepMUCCHBHLIM. [lyckoeoe saunnie — 310 cno-
coGHOCTb TOpMOHA 3aNYCKATL AEATEABHOCTL 3P~
¢dekropa. Hanpumep, agperanuH 3anyckaer



pPacnal FIMKOTeHA B ieYeHH M BLIXOA TRIOKO3bL B
KpoBb, BasonpecchH (AHTHINYPETHYECKHH Fop-
moH — ALl sxnoyaer peaGeopGuno Boau H3
cobupareasHuX TpyGokx HedpoHa B HHTEpCTH-
unit nouxkn. Modyaupywouiee saunnie — HIMeHe-
HUE MHTEHCHBHOCTH MIPOTEKAHUA GHOXMMHYeC-
KHX NPOLECCOB B OpraHax H TkaHax. Hanpumep,
AKTHBALIMA THPOKCHHOM OKMCAMTEABHMX Npo-
ueccoB, KOTOpbleé MOTYT NPOXOAHTL H Ge3 Hero;
CTUMYAAUMA ANpeHAAUHOM AesTENLHOCTH cepa-
ua, XoTopas npoxoaut H 6e3 aapeHaanHa. Mo-
OYAUPYIOINNM BAHAHWEM TOPMOHOB SBAAETCA
TAKKE WIMEHEHHE YYBCTBHTEALHOCTH TKAHM K
deficTBHIO Apyrnx ropsonos. Hanpumep, ¢oa-
AUKYAMH YCHANBACT AeHCTBHE NporecTtepoHa Ha
CIH3UCTYI0 0B0AOMKY MATKH, THPEOHAHLIE [Op-
MOHB YCHARBaIT 3(PpeKTH KaATEXOAAMHHOB,
Tlepmuccusnoe eausnie — ¢nocoGHOCTL OAHOrO
ropmoHa ofecneywpats peannsaumio 2¢dexra
apyroro ropmotia. Hanpumep, uHcyauH Heobxo-
AMM AN NPOABACHHUA AeCTBHA COMATOTPONHO-
ro ropMoHa, GOANUTPONHH — ANt peannauuu

3dbexTa JOTPONHHA.
2. Mo, YECKOC GANANNE 20PMOROS
{Ha pocT, PH3INHECKOE H NOAOBOE pa3BiTHE) NO-

apobHO M3yuaerca IPYrUMu  AMCUHNAHHAMMK
(rHCTONOTHA, GHOXMMHA) K MWL YACTHYHO — B
Kypce. pusnonoruu (cMm. pazgea 10). O6a suaa
BIHAHHI ropMOHOB (MOpdoOreHeTHYECKOE ¢
GYHKUMOHANBHOR) PRAAH3YIOTCR ¢ NOMOWLIO
MeTaGOAHYECKHX MPOUECCOB, 32NycKaeMbix no-
CPEACTBOM KNeTOUHBIX PEPMEHTHLIX CHCTEM.

B. Mexaunin AcliCTBHE PAAHYMMX [OPMO-
wos. M3secTHet noaoxenusa 3pauxa (1911,
1913): «semiecTBa He aeitcrByOT, He Gyayuu
CBA3AHHBIMMY W «3aMOK M KM0Y». Pone 3aMka
BLUNOAHAIOT PLUCNTOPH, PACMOTOXKEeHHBbIE HA
KAETKAX, POAb KANOHA — AMTAHA (TOPMOH, MCAH-
atop., <¢dapmaxonoruueckuii npenapat). lna
BCEX TOPMOHOB HA KAETKAX-MUIIEHAX HMeeTcH
peuenTop, BHNOAHAIKA PYyHKUHIO pacnoaHa-
BaHNA ropMoHa (peuentop y3HaBaHua). Baua-
HHe MoGoro ropMoHa Ha KAeTKy-MHIWEHb HAYH-
HAeTCA CO B3AHMONCHCTBHA C PELENTOPOM Y3Ha-
saHua. llaace peanuzauna »pdexra 3aBUCHT OT
npupoas ropMoHa. MMeerea apa OCHOBHLIX Ba-
puanTa. Ecau xnerovHas membpaHa HenpoHu-
LaeMa AN ropMOHa, To pdexmoprsie peyennio-
ptt PACNONOXEHD! HA €& NOBEpXHOCTH (Genkopo-
NOAMNENTHAHBIE H AMHHOKHCAOTHbBIE TOPMOHb
runoTasamyca, rHnogH3Ia, NOLKEAYAOUHOH XKe-
Aeabl, MO3TOBOTO CAOS HAANOMEHHHMKOB BOAO-
mmpuuu. HO HEPACTBOPHMEL B AUNKHIAX).

H KneToynan MemOpaHa npoHuuaema ans
ropmoHa, 10 3PdexTopHble pEUENTOPB 2AA
ITHX FOPMOHOB PACNONOXKEHW B OCHOBHOM B
RUTONAAIME (CTEPOUANDIE FOPMOHSL: KOPTHKOK-
AW H NOAOBBIE TOPMOHBI — PACTBOPUML B JK-

K

nuaax). FopMOHL! WMTOBMOHOMR XeAc3bl MOTYT
NPOHHKATE B KACTKY, HO TOABKO B KOMMAEKCE
€0 cneuranbHuM GeAKoM NAa3Mel KPOBH, no-
CpeacTBoM 3HAcLMTO32. VX peuentopn pacno-
AOXEHH KZK Ha NOBEPXHOCTH KAETOUHOH MeM-
OpaHu, TAK H B LKTONNAIME,

lopMotipeuenTopHbiit komaneke Geakoso-
NENTHAHLIX FOPMOHOB ¥ NPOMIBOINBLIX AMHHO-
KHCAOT akTHBHUpYeT MemOpaHNbie depMeHTHl,
YTO BeldeT X 0OpPa3oBAHHIO BTOPHIX NOCPEIHH-
KOB, peanus3yiolMx cboe AeitcTBHE B LHTONAAd-
Me H aape kneTkn. OCHOBHMMH M3 HHX ABARIOT-
ca: 1) afeHMAATUMKAA3IA — UHKIMYECKHit age-
HoauHmonodochar (LAMP): 2) ryasnaaTumnk-
Aa3a — UHKAIHMCCKHMA ryaHoauHMoHopocdar
(ulrM®); 3) docdoannasa C — WHOIMTOATPH-
dochar (HD;); 4) HOHM3MPOBAHHBIK Kafb-
UM — KaabMoayAnH (Genox HeMbBIIEYHRX Kne-
TOK) HAK TPONOHHH-C (B MBILIEMHBIX KAETKAX).
FopMmoHpeuenTopHbit KoMnaexkc, obpasyemuii B
UMTONAA3IME CTEPOHIAHBIMH TOPMOHAMH H Top-
MOHAMH WHTOBHAHOR Xeneabl, NPOHHKAIOWIH-
MK B KAETKY, NOCTYNAET B KJIETOMHOE AAPO H
ApyrHe OPraHeanb KNeTKM, rae NPOHCXOINT Co-
eAHHEHHe ero ¢ ApPYrHM peucentopoM, NocAae
4ero peanusyeTca sAHAKKE La1IHOro FrOpMOHa Ha
kaeTky. CpocoBpasHbIMH BTOPLIMK NOCPEAHH-
KaMHM 3THX FOpPMOHOB ABAAIOTCH PpaMIHYHBIE
suant PHK. Yacts a¢gpekros creponaHbix rop-
MOHOB, KdK W FOPpMOHOB IUMTOBHAHOH xexe3n,
peann3ycTca NOCPE/CTBOM PeUeNTOPoB, pacno-
AOXKEHHBIX Ha KAeTouHOH MeMOpane, W BTOpLIX
NOCPLAHHKOB., KAK H Y O6eAKOBO-NERTHAHBX
FOPMOHOB.

Mpexpamerine aeHCTBHA FTOPMOHOB OCYILLECT-
BAAETCA € NOMOWLIO TKAHCBHX (PEPMEHTOB H
depMenTOB cCaAMMX IHAOKPHHHBIX KeEaes, neye-
HH, novek. MHorue npoaykTel pacitenfeHus
FOPMOHOB TAKXKE AKTMBHLI ¥ BbI3bIBAKT HHOTAA
cxonHue 3PdekTol. MMpoaykre pacnaaa ropMo-
HOB BHIBOAATCH TA2BHLHIM OGPA3IOM NOYKaMH, a
TAKKE XKENE3AMH — CAIOHHLIMM, XEAYIOYHO-
KHIEYHOro TPAKTA, NOTOBBIMK H C XEAYLIO.

B. Peryasuun supaGotn ropmonos. B xesne-
33X BHYTPEHHEH cekpelWM HHHEPLHPOBAHH,
KaK npapuno, Toabko cocya. ButpaGorka rop-
MOHOB peryavpyerca MeraboanTamu, ropMoHa-
MH runo®H3a W ApyruMH ropmoHamu. Haupu-
Mep, anrnotersun-ll cTHMyanpyer cexpeumnio
anblocTepoHa. CoMatocTaTHH, KpoMme rHnodu-
34, BbipaaThiBacTc B MOAXEAYAOYHOH Xeneze,
rA¢ OH NOJABAKCT CEXPEUHIO MHCYAWHA M TAIO-
karona. @yHkuus runodusa peryaupyerca b
CBOIO OMepeAL TOPMOHAMH YHNOTARaMyca —
HeiporopMoHaMH. JInA HEKOTOPHX SHIOKPHH-
HBIX XKeae3 OCHOBHBIM MEXAHH3MOM ABAACTCH
MecTHaa camoperyasuma. Tak. cexpeunn HHcy-
AHHA ¥ FNIOKAroHa KneTkamyu octposkos Jlau-



Fepranca peryaupyeTca YposHEM r[RIOKO3N B
KpoBH. Echn XoHUEHTpauua rAwoxo3s B KpoBH
BbicOXa, To No NpuHuuny ofpaTHol oTpHua-
TeAbHO#t CBA3H CTHMYNHpYeTCA BbipaboTKA HH-
CYARHA, KOTOpPbIHi CHHXaeT KOHUCHTPAUUIO
FMOKO3bl B KPOBH © NOMOLILIO YBEAHYEHHA YTH-
JW3aLMH ¢¢ KNETKAMH OPraHi3Ma U YBEAHYCHNA
OTNOXEHHA B BHAE TAHKOreHa B KAeTKax neve-
HH, B Pe3ynbTaTe Yero cHUXaerca (HopManusy-
€TCA) KOHUEHTpauHA rII0Ko3u 8 KposH. B cay-
qae CHHXEeHHA KOHUCHTPALHH rAOKo3s B Kpo-
BH BbipafoTka MHCYAHHA YMeHbLWIAeTCA, Buipa-
GoTka rAKaroHa KNETKaMH ocTpoBKoB Jlaurep-
FaHca po3pactaeT (rAOKAroH yeeAHUMUBaAeT fipe-
obpazoBaHHe rAHKORCeHa NeyeHu B CAOKO3Y U
BLiXOL e¢ B KpoBb). CeKpeiHA KanbUHiAperyau-
pYIOlIMX ropMoHoB (maparupHH 4 KaabUKHTO-
HUHK) TAKXKE PETYAHPYETCA NO NPHHUUNY 0OpaT-
HO# oTpuuaTenbHoit CBA3M — KOHUEHTpalueH
Xanbuua B8 Kpobu. O6GWy0 cxeMmy peryasusu
BbIpaBboOTKH rOpMOHOB ¢M. Ha puc. 3.3.

3.3. PErviaauuAa ¢ noMouipio
METABONHTOB U TKAHEBBIX FTOPMOHOB.
MHOTEHHBIA MEXAHH3M PETVIAUHH

A, Memalosumu — npoaykThl, obpazyouineca
B opraHn3mMe B npotiecce oOMeHa BeLlecTs KakK
PE3YALTAT PABMHYHBIX OHOXMMMYECKMX peak-
uxit. IT0 AMHHOKHEAOTR, HYKACOTHIBI, KOdep-
MEHTH, YroAbHad, MOAOYHaA, NHPOBHHOrpaa-
Haf, AACHHAOBAR KHCAOTH, HOHHLIH CABHI, H3-
MeHeina pH. Peryaauua ¢ nomowbio metabo-
AUTOB Ha PaHHMX 31anax d¢HaoreHesa OGwina
eAuHCTBeHKOA, MeTaGoauThl 0aHON KNETKH He-
NOCPEACTBEHHO BAWANH HA APYIYI0 — coced-
HIOI0 KASTKY WAH rpynny Kaertok, KoTopbie B
CBOIO Ouepeab TAKHM Xe cnocoboM neicrsosa-
AY Ha caeayloutHe KNeTKHW (KOHTAKTHAA peryas-
uun). C noapaeinem reMoaumet ¥ cocyaucroil
cUCTEeMB MeTaBonauTHl C€TAAM nepeaapaTbea K
APYIHM KAETKAM OpraHH3Ma € ABHXYWCACH re-
MoauMmpot Ha Goabwue paccTOAHHA. NpHYEM
OCYILECTBAATHCR 310 cTano Guictpee. 3ateM no-
ABWAACH HEPBHAA CHCTEMA KaK peryaupylomas
CHCTEMA, A ewe NO3XKe — IHAOKPHHHLIE Xene-
3x. MeTaGonuTH X0TA H AcHCTBYIOT B OCHOBHOM
K4K MECTHME PEryAATOPbI, HO MOTYT BAMSITL M
Ha ApYyrHe OpraHhd M TKaHH, HAa AKTHBHOCTb
HepBHLMX ueHTpoB. Hanpumep. HaxonneHue
YrofibHOH KHCAOTH B KPOBH belleT K Bo3byxae-
HHIO ABIXATEABHOTO UEHTPA H YCHACHHIO AbXa-
HuA. MpumepoM MecTHO# rymopanbHoit peryas-
tHH MOXET CAYXHTb FMNEPEMHA MHTEHCHBHO
paGoTaoweil ckeaeTHOH MbIWIULE HAKANAXBAIO-
mnecs MeTabonuTl oGecneynBalOT paciuHpenne
KPOBEHOCHBIX COCYAOB, HTO YBEAMMMBAET 140-
CTaBKY KKCAOpOoAa W NHTATEABHBIX BelleCTB K
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Mblttue. NMonobHuie PEryAATOPHLIE BAHAHNA ME-
TaboANTOB NPOKNCXOAAT U B APYrUX AKTHBHO pa-
GoTaIOUWIMX OpraHax ¥ TKAHAX opraHuaMa.

B, Tkaneeme 20pmouse: GHOreHHbiE aAMHHB
(THCcTaMHK, CCPOTOHUN), NPOCTArNAKINHL, KH-
HUHB (KANVHKpEHH, OpaaHKHHHH), aTpuonen-
THA W Ap. 3aHUMAIOT MIPOMEXYTOYHOE NONOXE-
HHe MEXDY FOpMOHAMH M MeTaloaHTaMH KaK
rymopancHele GakTophl peryasuuu. Itn pewe-
CTBA OKA3LIRAIOT CBOC PCrYyAMpYIOUlee BAHAHME
Ha KAeTKH TKaHel NOCPEACTBOM HIMEHEHH WX
GHODUINYECKHX  CBOWCTE  (NPOHHLASMOCTH
MemGpan, ux Bo3GYaAHUMOCTH). UIMEHEHHSA HH-
TEHCHBHOCTH OOMEHHBIX NPOUECCOB, YYBCTBH-~
TEALHOCTH KACTOMHLIX peuentopos, obpasosa-
HHA BTOPLIX NOCpeAHHKOB. B pesyabrare 3Tofo
H3IMCHACTCA YYBCTBUTEALHOCTL KNETOK K Heps-
HbIM B rYMOpancHbIM BAHAHNUAM. TTo3ToMy TKa-
HeBbie TOPMOHL HA3LIBANT MOAYAATOPAMH pe-
CYAATOPHBIX CHTHAAOB: OKH OKAa3LIBAIOT MOAY-
AHpyoee pIHAKKe. TKAHeBbE rOpMOHEL ofpa-
IYIOTCA  HECNEUMANHIHPOBAHHMIMH  KNETKaMH,
HO AEACTBYIOT OHM NOCPCACTBOM CNEUHANMIN-
POBAHHLIX KACTOYHLIX PEUCNTOPOB: HanpuMep,
ANRA FUCTaMHHA OGHAPYXCHO ABA BHAA peLenTO-
pos — H, u H,. Mlockonexy TkaHesbe ropMoHn
BAHAT HA NPOHHUACMOCTL KACTOMHBIX MEM-
6pat, OHKH PETYAHPYIOT NOCTYMICHHE B KACTKY W
BHIX0OA H3 KNETKH pasnHylibIX BelecTB W HOHOB,
onpeaeAAOIHX MeMOpaHHblif noTeHuwan, a
SHAYHT ~ W PA3BUTHE NOTCHILHANA ACHCTBHA.

B. Muozennwtii mexanussm pezyasnun. C pai-
BHTHEM MbilIeYHOH CHCTEMBL B npoliecce 3B0-
MOUNHM  MHOTeHHLIE MexaHuaM  peryaauiu
byHKUKA ROCTENCHHO CTaHOBHTCH Bee Gonee
3aMEeTHBIM. OpPraHH3IM WEeNOBEKA NPHMEPHO Ha

% COCTONT M3 MbilIL No cBoeit Macce. ITo
ckeneTHan Myckyratypa (40 % wmaccw Tena),
MbiLIIA cepaua, FAaAKHe MUILUB KPOBEHOCHLIX
A AdMPaTHYECKHX COCYAOB, CTCHKH Xeayaoy-
HO-KHIUEYHOTO TPAKTA, XEAYHORD, MOYEBOTO
nyappeit # APYrux BHYTPEHHHX OPraHoB.

S MNOZENRO20 MEXAHNIMA PEYARRRN
COCTOHT B TOM, HTO NPEABAPHTEbHOE YMEpPeHHOS
PacTAXEHHE CKCACTHOA WAM cepledHOR Mbiuil
yBeAHYHBACT CHAY HX cokpauteHu#l. Cokparu-
TeNbHAR aKTHBHOCTD [A3AKOR MBIZIB! TAKXKE 34~
BHCHT OT CTENEHH HAROAHEHHA NOAOFO MBILLEY-
HOro opraKa, a 3Ha4#ur, W ero pactaxeins. [pu
YBEAMYEHHH HANOJIHCHHUS OpraHa TOHYC rnaaxkoit
MWL CHAYANA BO3PACTALT, A 3ATEM BO3BpAILA-
CTCA K HCXOAHOMY YPOBHIO (NAACTHYHOCTD rAal-
KO MbilluW), YTo obecneunBaeT peryaauunlo To-
Hyca cOCcyAOB M HAMOAHEHME BHYTPEHHHX NOABIX
opraHos 6e3 cywecTBEHHOro NOBLILICHHA naBae-
HuA B HHX (A0 onpeicAcHHOH BEAHUYNHM).
Kpome Toro, 60AbLUIHHCTBO FAAIKHX MbWuU 06-
NAmaeT aBTOMATHEH, OHH NOCTOAHHO HaxoanTca



B HEKOTOPO# CTENEHH COKPAIEHUA NOA BANAHM-
€M HMNYAbCOB, BOIHHKAIOWIHX B HHX CaMuX (Ha-
NPUMEP, MUILIUB KHILEYHUKA, KDOBEHOCHBIX CO-
cynos). MMnyaschl, NocTynalowHe K HUM No Be-
rETATHBHBIM HEPBAM, OKA3LIBAOT MOAYAHPYIO-
wiee BAMANHE — YBEAHUMBAIOT WAM YMEHBIIAIOT
TOHYC TAAOKHX MbIIICUHLIX BONOKOK.

34. EIMHCTBO H OCOBEHHOCTH
PETYIATOPHBX MEXAHH3MOB,
SYRKIIHHA FTEMATODHUEPANTHYECKOIO
BAPBEPA

A, EXNHCTRO PETYRNTOPHAIX MEXAHNIMOBR 33KI0-
yaerTca B WX B3aHmoacikcTeun. Tak, Hanpumep,
yBEAHMEHHE COACPKAHHA YIAEKMCAOTO rasa s
KpoBH Bo36Gyxaaer xeMopeuenTophl aopTanbHodl
H CHHOKAPOTHAHOH pedACKCOTEHHbIX 30H, NPH
3TOM YBEAHYKHBALTCA NOTOK MMNYABCOB NO CO-
orpeTcTBYIoWMM Hepeam B LLHC, a oTryaa —
RBIXATEABHOR MyCKYnaType, 4yTo BedeT K yvaule-
HHIO W YrAYOACHHMIO AbIXaHUA. YTACKHCABIA a3
BCACTPYET Ha ALIXATEAbHLIH UCHTP H Henocpea-
CTBEHHO, YTO TAKAXE BH{3BIBACT YCMACHNE AbiXa-
#ua. Mpu aclicTany xonoaHOro BO3AYXA Ha Tep-
MOPEUENTOPH KOXH YBeaWyuBaerca notok ad-
depenTibix WMnyavcos B LLHC; 310 seaet x Boi-
Gpocy ropmMoHOB, YBEAHUMBAIOWUX MHTEHCHB-
HOCTh OOMEHA BEILECTB, H K YBEAHUYEHUIO TeR-
MK,

NEPRHOT® N TYMOPANLNOIO
MEXANHIMOB PETYARNNH GYNKRHE OpranuIMa.

1. HepBHaA cHCTCMa B OTAHYKHE OT F'YMOpPANb-
HOTO MEX2ZHN3MA PEryAauuy OPTaHH3YeT OTBeT-
HhHie peakuMM HAa MIMEHEHHA BHeiiHel cpeasn
opranusma. [lyckoebim 3BeHoM B Heliporymo-
PanbLHOM peryastuMy NpH HIMEHEHHH BHYTPEH-
Helt cpeabl TaKXkKe HepeAKo ABAACTCS HepBHaA
cucrema,

2. Y HEPBHOFO M [YMOPANbHOTO MEXaHH3IMOB
peryasumn GyHKuUHR paznuuytnie cnocobur ¢aa-
34; y HepBHON CHCTEMbl — HEpPBHLIH HMNYALC
KaK YHHBEPCANbHBIA CHrHAN, @ y TYMOpanbHoro
MexaHM3Ma CBA3b C peryiupyeMbiM OpraHoOM
WIH TKaHLIO OCYUIECTBARETCA C MIOMOIUBIO pa3-
ANYHBIX XHMHYECKHX BemecTs. TaKoBbIMM AB-
AFI0TCA FOpMOHbLI, MeaHaTtopbl, MeTaloANTH M
TaK Ha3pipaeMbie TKaHeBbie TOPMOHM (naparop-
MOHbI). HekoTopble MeaHaTopht, HanpHMep Ka-
TexonaMuKbl, ONAKAA B KpoBb, MOTYT AeficTeo-
BATh HE TOABKO B MECTE MX BhIASALHHA HepBHbI-
MU OKOHYAHMAMM, HO W HA ApPYFHe OpraHot H
TKAHH OPraHM3Ma, T.¢. BHICTYNATh B POfH ryMo-
pasbHLIX PAKTOPOB, YHACTBYIOWINX B PEryAALHHA
GYHKUMI ApyrHX opraHos OpraHMu3Ma.

3. Y HepBHOTO U ryMOPANbHOTO MEXaHH3IMOB
peryasum  GyHKumii opraHmsaMa pasnHyHas
TOYHOCTL CBA3W. XWMHYECKHE BeluecTBa, fiona-
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Bas B XpoBb, pa3HOCATCA NO BCEMY OPraHN3My W
AefiCTBYIOT HepeaKOo Ha MHOIWE OpPraHbl M TKa-
HHM — CHCTeMHBI (reHepanv3oBaHHLIA) xapak-
Tep BAHAHHA. Hanpumep, aapeHanuM, THpok-
CHH (cM. pazaen 10), nonanas B KpoBb, pasHo-
CATCA MO BCEMY OPTaHUIMY W ADCHCTBYIOT Ha
KNETKH BCEX OpraHOB M TXaHeR opraHusma.
HepsHas cucremMa MOXeET oKasmigatb TOuHOE,
AOKAABHOS BAHAHHE Ha OTACRbHLIAA opran HAM
Aaxe Ha rpynny kaerok 3Toro opraHa. Tak,
HEpBHAsA CHCTEMa MOXET BHLI3MBATh COKpaile-
HUA MbllIU YKa3aTeNbHOTO HAM ApYroro nanbua
PYKH, He BH3bIBAA COKpalieHHA Mbluil Beei ko-
HeYHOCTH MAH APYrux nansues. Caeayer, oaHa-
KO, 3aMETHTD, YTO H ¥ [YMOPAILHOTO MEXaHHIMA
HEpeAKO WMEeTCA TouHMil aApecaT boaneier-
BHR. KOPTHKOTPONMUH XOTH M Pa3HOCUTEA C KPO-
BLIO NO BCEMY OPTaAHHU3MY, HO AeHCTBYET TONLKO
Ha Kopy HaanoweyHuxop. Tupeorponuu (TTI)
Beryuupye'r PYHKUHI0 WIHTOBHAHON XeAe3n.

CBOI0 OvepeAb H HEPBHAS CHCTEMa MOXET
OKa3ulsaTs reHepanuiopasniHoe BaunHue. Ha-
npuMep, Bo3bByxaeHHe cuMnaTHyecKodl Heps-
HOH CHCTEMLL B IKCTPEMANLHBIX YCNOBHAX BeaeT
K MOOMAW3AUMH PecYpPCOB BLErO OpPraHMaMa ans
AOCTHXEHUA LeAH (CTHMYIHpYETCA AeaTeNb-
HOCTL CtepacvHO-cOCYAUCTOH, AbiXaTeAbHOH WM
IHAOKPHHKOH CHCTEM).

4.Y HepBHOIO W ryMOpaAbHOro MeXaHH3IMOB
PEryAALHY PAATHUHASR CKOPOCTb CBA3N: OTHOCH-
TEALHO MEANCHHO ¢ TOKOM KPOBH pacnpocTpa-
HAIOTCA XHMHYECKHE BewecTBa (camMan Goabvuwan
CcpeaHAa cKopocTh B aopTe — 0,25 M/c, a caman
ManeHbxaa — B xanwamapax: 0,3—0.5 mm/c).
YacTHua KpOBH NPOXOANT OAHE pas yepes Bech
opraiuam (6oabwoll u Manei#t kpyr xposooGpa-
uteHns) 3a 22 c. HepsHuiit uMnyssc pacnpo-
CTpaHAeTca co cKopocTbio a0 120 m/c.

5. Topmoranbhble MEXaHH3MB  pEryAstiuu
NOAYMHANTCA HEPBHOH cHCTEMeE, KOTopas nepe-
AaeT CBO¢ BAMAHHE HAa YHAOKPHHHLIC Xeae3n
HenocpeacTBeHHO HAK ¢ Nomowslo Heliponen-
THAOP H CBOHUX MeAHaTOpoB (NOCPENHUKOB), Bbl-
DEAAEMBIX HEPBHLIMH OKOHYAHHAMMK W AclicTBy-
IOUWIHX Ha cneunafbHbe, YYBCTBHTEABHBIC K Me-
JIHaTOPaM CTPYKTYPH — pelienTopsl.

6. Y rymMOopanbHOro MEXaHM3MA peryasuuu
Hepeako HabnI0AaeTCA NPOTHBONOAOXHOE BAN-
fAtive GHONOTHYECKH AaXKTHBHBIX BEWECTP HA
OAHH M TOT Xe OpraH B 3ABMCHMOCTH OT TOUKH
NpUAOKEHHA AeHCTBUA 3TOrO XHMHYECKOro Be-
wecrsa. Tak, HanpHMeEp, YrolbHAs KMCAOTA,
AecTbya NpAMO Ha KPOBEHOCHMIE COCYAW, Bbi-
3niBaeT MX pacwiMpelue, a NOCPEACTBOM BO3-
GyxaeHHa ueHTpa XposoobpalleHHA — cCyxe-
HHe. AAPEHANHH NPH HENOCpeAcTBEHHOM neit-
CTBMHM Ha cepatie cTUMyAHpyeT ero paGoty, a
NP BBEACHMM B AXKBOpP, BO3IOYXKEAA UCHTPH



CxeMma 2. muwmnm ARNNN ROKAZATERCH OPraNmaIMa
(no TL.LK.Anoxany, ¢ w«ellml)
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GAyXHALLHX REPBOB, TOPMO3HT paboty cepaua.
MMo3ToMY pe3yabTaT ACHCTBHA XHMHWYECKOro Be-
WeCTBA MOXET 3aBHCETh 0T TOr0, NPOHUKACT AH
OHO B UEPEOPOCNHHANBHYIO XHIKOCTE Yeped re-
matoanuepannueckuit Gapoep (I'9B6) uau wer
(peryaupyiowman qi%mmla I3ab).

B. B. Pecyaupyiowas Qynxuus
r3s ummaem W B TOM, YTO OH PopMHpYeT
ocobylo BHYTPEHHIQH Cpemy Mo3ra, obecneyu-
BAIOLULYI0 ONTHMANBHHIA PEXHM JCATEALHOCTH
HEPBHUWX KAeTOK, M HaOMpaTeALHO nponyckaer
MHOIHE ryMOpasblble BewecTaa, Hanpumep yr-
neKkucaniil ras. Mocaeanuit acitcrayer Ha avixa-
TEALHBIH, CepoeyHO-COCYAHCTHIA 1 ADYTHE UeHT-
pbl. H Takum ofpazom peryaupyercs ¢yHKUHA
COOTBETCTBYIOLIHX CHCTEM OpTraHu3Ma. CYHTAIOT,
yTo GapbepHYI0 PYHKUHIO NPH ITOM BHUINOAHRET
ocoban CTPYKTYpa CTEHOK Xanuaaspoe Moara. Ux
IHAOTENHH HMEET ONEHbL MANO [Op. Y3IKHE 1eAe-
BbiE KOHTAKThl MEXAY KNETKAMH NOYTH HE CO-
nepxat okomiek. CocTagHoilt vacTolo 6apbepa aB-
ARIOTCA TAKKE TAMANLHBIE KACTKH, ob6pasyitune
csocobpastinic PYTnapul  BOKPYr KaNnHANAPOSB,
nmoKkpbiBalowHe okoAo 90 % HX NOBEPXHOCTH.
Hauboapwinéi sknan B passHTHE NpeacrasheHni
o remarosHuedasHueckom OGapsepe cnenana
JN.C.Ultepr. 3ror Gapbep MpofAycKaeT Bsoay,
WOHBI, FNI0KO3Y, AMHHOKHCAOTH, rasel; 9B 3a-
aepxusaeT MHoTHe QUIHOAOrHHECKH aKTHBHLIE
BOILECTRA: aNpeHANHH, CEPOTOHUH. AodaMHH,
HHCYAHH, THPOKCHH. OZHAKO B HEM CYLIECTBYIOT
«OKHas, YepeE3 KOTOPbIE COOTBETCTBYIOWHE KAeT-
KH MO3ra — XeMOpeUenTophl — NOAYYAIT fps-
MYI0 HHPOPMALHIO O HANHYHM B KPOBH rOpMoO-
HOB M ApYyTHX, He NPOHHKalONX vepes Bapbep
BELIECTB. KNETKH MO3ITa BHIACAAIOT M CBOH Heit-
pocekpeThi. 30HH Mo3ra, He MMmewolue cober-

BeHHoro remarostuedaruueckoro Gapnepa, —
3T0 rHNodU3, 2NHPH3, HEXOTOpPLIE OTACAB THNO-
Tanamyca W npoaosarosatoro Moara. ['3b swinon-
HACT TaKXKe 3Quumnyr0 GyuKuwo — NpesoTspa-
WaeT nonagsaHHe MHKPODOB. YYXEPOAKLIX HAH
TOKCHYHBIX BEWIECTB 3K30- H SHAOTEHHOR nNpu-
qu B MCXKMNETOUHHIE TPOCTPAHCTBA MOIFA.

36 He nponyckaer MHOTHE JeKapeTBEHHbIE Be-
WecTBA, YTO HeoOXOAHMO YYUTHIBATL B MEOH-
WHHCKOH NpaKkTHKe.

3.5. CHCTEMHDIA NPHMHUMN PETYASUNHH

3.5.0. CTPYKTYPA ©®YHKUHOHANBHBIX
CHCTEM ¥ MYILTUNAPAMETPHUYECKHIA
MPUHUKN WX B3AUMOAERCTBUA

Noanepxanue noxasareneit BHYTpeHHeR cpeaws
OpfaHNIMA HA MOCTOAHHOM YpPOBHe ocyutecr-
BASETCR € MTOMOLULIO PEryARUHA ACATEABHOCTH
PANHYHLIX OPraHOB K GHIHONOTHYECKHX CHC-
TeMm, obbeantsemMbix B eanly0 PyHKLHOHAAL-
HYIO CHCTeMY — opraHuam (cM. pazgen 1.3).
Mpeacrapackne 0 PYHKUHOHANBHBIX CHCTEMAX
paspaGoran I.K.Anoxux (1898—1974). B noc-
nepuie roay TeopHA GYHKUWOHANBHBIX CHCTEM
ycnewxo passupaercs K.B.Cynaxosuim.

A. aaMIoN  cucTeMu.
PyHxuUnOHAAbHAA CHCTEMA — AWHAMHMECKAA,
n3buparensio obreanHeHHAR LUEHTPAABHO-NE-
pHdepHYecKas OPraHN3aAUHA, JEATEADHOCTL KO-
TOpOil HaNpaBAeHA HA JOCTHXECHHE MOJE3HOFO
AnA OpraHu3Ma npucnocoHTEALHORD pe3yaLTa-
Ta (cxema 3.2). PYHKUMOHAAbHAR CHCTEMA
BKAIONACT cAeayioLiiMe 3AeMEenTh: 1) ynpasaswo-
mee YCTpoACTBO — HEPBHBIH LBEeHTP, MpeACTaB-



Asowui 00beARHCHUE AACP Pa3AHYHBIX YPOB-
Heit LTHC; 2) ero seixoaHble KaHans! (HepBu W
TOPMOHN); 3) MCNOAHUTEABHBIE OpraHul — 3¢-
dekropit, obecneunpaowne 8 xoae GUHOAOTH-
YecKoit AeATEALHOCTH NoAdepXKauHe peryanpye-
MOTO MpOLEecca NOKa3atelsn Ha HEKOTOpOM on-
THMANLHOM YPOBHE ([IOACAHBIH Pe3yNLTaT aca-
TenbHocTH DYHKUWOHANBHOH CHCTeMBL); 4) pe-
UENTOPH PEIVALTATA (CEHCOpPHBIE peUeNnTOphl) —
JATYHUKH, BOCNpHHMMAaOWKe uHdopMalUnw o
napaMeTpax OTKANOHEHHA pPeryavpyeMoro npo-
LUeCCa MOKAJNTENA OT ONTHMAABHOIO YPOBHA;
5) xanan ofpatHoil cBaA3M (BXoaAHbIE Kanaaut),
HHPOPMUPYIOWNE HEPBHLIA LEHTP ¢ NOMOWLIO
HMOYALCAUKH OT PEUENTOPOB pe3yabTata HAM
Xe Ha OCHOBE MIMEHEHNHA XMMHIECKOro COCTABA
TEX WAH MHLIX XHAKOCTEH OprakMima o locra-
TONHOCTH HAH HEZOCTATOMHOCTH 3PpexTOpPHbBIX
ycHAHH no nomaepXaHMio peryaupyeMoro npo-
uecca NOoKa3aTeNs Ha ONTHMAABHOM YpoBHe.,

AdpepeHTHile HMNYABCH OT PEUENTOPOB pe-
3yAbTaTA MO KaHanam obparHoil csasu mocryna-
0T B HePBHLIA UCHTP, PErYAHPYIOWMHI TOT HAH
HHO# noKasatens. HanpuMep, Npu yBeauueHKHH
aprepHaNtHoro nasaeHHs KposH B Goabwei
cTeneHH HaumHAOT paaipaxarbcs Gapopelien-
Topul pedAEKCOreHHBIX COCYAHCTHIX 30H, B pe-
IYAbTATE YEro YBEAHYHBACTCA NOTOK HMNYALCOB
8 UHC — B uentp KposooGpawenus. Blaumo-
aeficTeye HelipoHOB 3TOrO LEHTPa W U3MCHEHHA
HHTEHCHBHOCTH 3PdepcHTHOH HMNYALCAUHM
BeZyT X ocnabaeHuo DeATeAbHOCTH cepAua M
PACWIMPEHHUIO KPOBEHOCHBIX COCYAOB. ApTep-
anbHoe JAaBfeHWE KPOBH CHMXaeTeA. BoaMoxHbl
KoneGaHuA BEAHYHHB aApTEpHAAbHOre JAasfe-
HHA, HO OHO NOCAe pAJa KoaeGaunil posspalua-
eTce X HOpManbHOH Benvuune. Ecan xe onu-
CAHHOTO MEXaHH3MA OKA3ANOCh HEZOCTATOYHO H
HaBACHHE OCTALTCH MOBLILEHHBIM, BRAIOYAOTCH
DONOAHUTEALHLIE PErYAATOPHLIC MEXAHU3IMM: B
YACTHOCTH BO3PACTAET Nepexold XHAKOCTH M3
KPOBEHOCHOIO Ppycld B MEXKNETOMHOE npo-
CTPAHCTBO (MHTEPCTUUMI). BKAIOMACTCR IHAO-
KpMHHaA cHcTeMa, Goabuse BoaAw BHIBOAHTCA W3
opraHu3mMa (noapoGlee cm. pasaen 13.10).

Bpn  u3MeHeHHH MHHTeHCHBHOCTH pabornl
shdexTopa MIMEHACTCA MHTCHCHBHOCTD MeTa-
Gonusma, YTO TAKXKE HUrpacT BaXHYI0 poab B pe-
TYAAUNH ACATENBLHOCTH OpPranoB ToH WaW uuoil
PyuxuroHanptoil cuctemul. Hanpumep, npu
YCHACHHH COKpalIeHUH MBIIUB YBEIHYHBACTCA
MHTCHCHBHOCTL offMEHa BEIWeCTB, B KPOBh Bbi-
geaseTcs 3HauNTeAbHO Goabule MeTaGOANTOB.
Mocaeatue ACHCTBYIOT, 60-AEPEHIX, HENOCPEACT-
BeHHO Ha opraH-a¢dekTop (B AaHHOM cayvae
370 NPHBOANKT K PaclIHPEHHIO KPOBEHOCHBIX CO-
CYZOB M K YAYHWIEHHIO KpOBOCHAGXEHHA opra-
Ha, YTo BeCbMa BaxHO). Bo-gmopsix, meraGonn-
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TH, NoNaaas 8 KpoBb, a ¢ kposbio — 8 HHC,
AeHCTBYIOT TAKXKE M HA COOTBETCTBYIOINHE LEHT-
pbl, H3MEHEHHE AKTHBHOCTH KOTOPBIX OKa3biga-
€T KOPPHTHpYIOLIEE BAHAHHE HA OpPFfaHb M
TKAHK OpraHu3IMa. B-mpemoux, meraGonuThl
AciicTBYIOT TakXe Ha peuentopul padouero op-
raHa (MAW OpraHoB) — PEUENTOPDHI PE3YALTATA,
YTO TOXKE OTPAXKACTCA HA AKTHBHOCTH pPEUENTO-
POB M, €CTECTBCHHO, Ha MMNYAbCAUNH B adde-
PEHTHLX NYTAX, NPOBOSAIMNX HMNYABCH B
UHC no npununny oGpaTHO# CBA3M.

Apxumexmypa PpazAuuNIX PYNKRNOHAASHX
cRemesm NPHHUHMHAALHO OAMHAKOBA, YT0 HAJbI-
BAIOT uzomopuzmom. Bmecte ¢ TeM PyHKuHO-
HAALHBLIC CHCTEMbl MOryr OTAMuATLCA APYr ot
Apyra No CTEMEHK pPA3BETBACHHOCTH KAK UCHT-
ﬁulbuux. TaK H NepPHPEPHYECKUX MEXAHUIMOB,

eobX0auMO NOAMEPKHYTHL, 4YTO cHeTeMoobpa-
3YIOWHM GAKTOPOM. BLICTYNAOWMM B KA4eCTBe
HHCTPYMEHTA BIUIOMEHUN TeX WAH WUHBIX opra-
HOB, TKanel, MEXaHN3MOB B PYHKUHOHANLHYIO
CHCTEMY, SBASCTCH NOAE3HBIHA LAA XH3Henes-
TEABHOCTH OPraHuaIMa NpucnocobuTeAsHbli pe-
3YALTAT — KOHEMHHA NPoayKT PuinoAorHYeC-
KOt aKTHBHOCTH DYHKIUMOHANBHOR CHCTEMDI,

PAA  roMeocTaTHHECKMX (PYHKUHOHANbHBIX
CHCTEM NPEACTABACH UCKMIOYHTEABHO BHYTPEH-
HHUMH [EHCTHYECKH NEeTePMHHIPOBAHHBIMH Me-
XaHH3MAMH BEreTaTHBHOH HEPBHO-TOPMOHANDL-
HOIf PEryifuMH M HE BKNIOYAET MCXAHHIMB NO-
BedeH1eCKofl coMaTHyeckoil peryaauun. Tlpu-
MEpOM ABAKNTCH DYHKUHOHANBHLIE CHCTEMDI,
ONPEACAAIOWNE ONTHMANbHbIE 4An o6MeHa Be-
H1eCTB OPraHN3Ma KpOoBAKOE AABAEHHE, colep-
XaHie HOHOB B KPOBH, HE HIMEHAOWIHX OCMO-
AAPHOCTD W HE BbI3NBAIOIUUX MYBCTBO XKAKIL,
pH BHyTpeHHeH cpeam oprawusma. Jpyrue ro-
MeocTatHUeckue QYHKUHOHANbHBE CHCTEMb
BKAIOHAIOT IEACHANPABACHHOE TOBEACHHE BO
BHewHeH cpeae Ha 6a3 JOMHHHPYIOWNX MOTH-
BAUMOHNBIX BO3OYXKAEHHUH, OTPAXAIONX CABM-
TH  PasaHMHLIX nokalatenesi  MeTaGoausma.
B atom cayvae cucremoobpasyommnm daxropom
ABAAETCS Takke W MotuBauma. [pumepamu
TAKHX PYHKUHOHANBHBIX CHCTEM ABAAIOTCA CHC-
Temu, obecnevyubatolive nonaepxaHKe ONTH-
MAaNbHOTO YPOBHA NHUTATENILHLIX BEILECTB B Op-
FraHK3Me, OCMOTHMECKOTo JaBAtHUA H 0ObeMa
KHAKOCTH B OPraHAuIMe, TEMNEPATYPH BHYTPeH-
Heft cpeawt opranuima. B arom cayvae onopHo-
ABMraTeAbHLIR anpapat BeiCTYNaeT Kak COCTaB-
1aa vacTb Ppdextopa — paboyero oprava. Mpu
ITOM PearupyT H MHOTHE BHYTPEHHHE OpraHb,
ofecneynsaomme ycufeHHE COKpaTHTEALHOH
ACATEALHOCTH CKeNeTHOH MYyCKYAaTypw — 3TO
ToXe cocTaBHana vacts 3ddexrtopa. B yactHoc-
TH, YCHAHBALTCA NEATCNILHOCTDL Cepaua, CTHMY-
AvpyeTca Abixanue.



B. MymTenapaneTpunecknil NpHHIMA B3AN-
MORelicTSNS PAIANGNMX PYNKUNOHANLNMX CHC-
TeM — NPHHUMN, onpefeaniomnii oGobmeHuywo
ACATENBHOCTD PYHKUHOHANBHMX cHCTeM. OTHO-
cHTeabHaa cTabuabHoCTe noKasateneit BHYT-
peHHel cpeabl OpraixaMa ABAAETCA pe3ynbTa-
TOM COTNacoBAHHON ACATCABHOCTH MHOTHX
SYHKUHOHANBHBIX CHCTeM. BuisicHuaochb, 4to
pasiHYHbIC KOHCTAHTH BHYTpeHHeH cpeanl op-
TaHu3IMa OKA3bIBANTCA E3AUMOCERIGHNBIMUL.
NPOABAACTCA B TOM, YTO H3IMEHEHUE BEAHUHHL
ONHOl KOHCTaHTH MOXET fApHBECTH K HIMeHe-
HWI0 NapaMeTpoB APYrHX nokasateaei. Hanpu-
Mep, H3GBITOUHOE NMOCTYNACHWE BOABI B Opra-
HH3IM CONPOBOXIACTCA YBEAHYCHHEM oObema
HHPKYAHPYIOLWEH KPOBH, noBuiweHeM aprepH-
anbHOro JaBACHHA, CHHXEHHEM OCMOTHYECKOTO
DABACHHA Tnasmbl Kposu. B yHKuHoHaAbHOW
CHCTEME, NodACPXHBAOLIEH onTHMANbHLA ypo-
BEHb [430BOTO COCTaBa KpoOBHW, OAHOBPEMCHHO
gcgmec'runerca paaumogeiicraue pH, PCO, n

;. U3MeHeHHe oaHOro H3 3THX NApaMETPOB
HEMEANCHHO NPHBOIHT K HIMEHEHHIO KOAHue-
CTBEHHBIX XAPAKTEPHCTHK APYTHX NAPAMETPOS.

Ha ocHoBe NnpMHUNNA MYABTHRAPAMETPHYEC
KOre B3auMOncHcTBuA Bee GyHKUHOHANbLHbLIC
CHCTEMBl TOMEOCTATHYECKOFO YpOBHR GakTH-
decKH OOLEAHHAIOTCA B eQunyrd PyRxyuonass~
HyI0 cucmemy 2omeocmazuca, Oraenslivie KomMno-
HEHTH TAKOR CHCTEMB OPHEHTUPOBAHL HA MOK~-
IepXaHue OTACNLHBIX NoKa3areneli BHYTpeHHeH
cpeabt oprauusma. Jlpyrue XKOMROHEHTE! OpHeH-
THPOBAHH HA HOCTHXEHHE HEKOTOPHX Moseder-
weckiux peayabmamos (NOBeAEHYECKOE 3BEHO pe-
[YAALHH) B COOTBETCTBHH ¢ rNobaAbHBMMH No-
TPeGHOCTAMH OPraHH3Ma NOAAEPXKATL BCIO CO-
BOKYNHOCTL MOKalaTenel BHYTpCHHeH cpean
OprasMIMa.

Jan gocrixeHua moboro npuenocoburens-
HOTO pesynbTata GopMupyercs COoTBETCTBYIO-
wan GyYHKUHOHANDHAA CHCTEMA.

3.5.2. CHCTEMOFEHE3

Coraacuo 1. K. AHoxuny, cucmemozenes — u3bu-
pameAasnoe copesanue i passumue PyHKuUonatb-
HUX CUCMeM 8 GHITe- ¥ NOCMHAMAILHOM ONMo2e-
xeze. B otanume oT noHATHA «MopdoreHess,
npeanoxetiHoro A.H.CeseplicebiM (pasBuTHe
OpTaHOB B OHTOrEHE3e), «CHCTEMOreHe3» OTpa-
KaeT pasBHUTHE B OHTOreHE3e PaMIHYHBIX NO
GYHKUHH H aoKaausaunK CTpPYKTYpHbIX obpaso-
BaHHH, KoTophle o0LEAMHANTCA B NOAHOLECH-
HYI0 QYHKUHOHANLHYIO CHCTEMY, obecneunBalo-
WY HOBOPOXACHHOMY BBIXKHBAHHE,

B HacToautee BpeMa TEPMHH «CHCTEMOTEHE3»
npHMelneTca 8 60fee WHPOKOM cMbicae, npH
3TOM NOA CHCTEMOTeHe30M NMOHHMAIOT npoiec-

Ctl HEe TOALKO OHTOTEHETHUECKOro CO3pEBaANUA
DYHKUHOHANBHBIX CHCTEM, Ho M dopMHpOBaKHe
# npeofpaszosanie GyHKUHOHANBHBIX CHCTEM B
X0fle XHIHeNLATCABHOCTH 3PEAOro OpraHM3Ma.
lpuMepbl AMHAMHYHBIX (TepPeCTPOeK PYHKUHO-
HANLHBIX CHCTEM MOXHO HaiTH, aHaAH3IMpys
AKTHBHOCTL MHAWBHAYYMOB NpH $OpMHpOBa-
HHM HOBHIX HaBHIKOB. Tak, CHCTeEMHble Mexa-
HU3MB AOCTHXEHHS NOAE3HBIX PEe3yAbTATOB Ha
HajanbHOM 3Taflle GOPMUPOBAHHA HABBMKOB H
HA 3TANC ABTOMATHIMPOBAHHLIX HABBIKOB pa3-
AHYHB npexae Beero 10 ofbeMy MbILIeMHbIX
YCHAHHA ¥ NO YPOBHIO MX BETETATHBHOTO ofecne-
YEHMA. .

OCmue npunnmas Gopuuposannun GyNKuNo-
HAABNGIX cHCTeM & onTrorenese no I1.K.Anoxnny.

1. CucmemooBparyrouusm daxmopom PyHx-
UHUOHANBHON cHCTEMEE MOBGOTo YpoBHA ABRACTCA
NOAL3HBIA AT XUIHEALATEABHOCTH OPTAHH3MA
NPHCNOCOGHTERBHBIA pe3yAbTaT, HeoOxoanMblil
B AAHHBIH MOMEHT. DTOMY MpasHny NoAYMNA-
IOTCA NPOUECC COIPEBAHUA PATHUHBIX PYHKUH-
OHANbLHLIX CHCTEM HA PasHBIX ITANax OHTOrele-
33 W ACATEABLHOCTL (PYHKUHOHANBHBIX CHCTEM
spesoro opranuaMa. [lpumepamu moryr Goith
nRoAfEpXAHHE PAMIHYHBIX  (PHIHMONOTHYECCKHX
noKazarehet (aprepHaALHONO JaBNEHHA, OCMO-
THYyecKkoro maBieHuna, pH BHyTpeHneili cpeaw
OPraHy3Ma, TEMREPATYPH TeNa) ¢ HOMOUWLID Pe-
rynauny GYHKUWH BHYTPEHHHMX OpPraHoB M MO~
BEACHYECKUN PEaKuHii; DOCTHXEHHE pelyabTaTa
coumancHol aeareabuocTH — B pabote, yvefe.
B xoHeYHOM HTOre BCE MHOXECTBO [TONEIHBIX
NPHCROCOGHTEAbHLIX PE3YALTATOB MOXNO Ofb-
eAKHHTDL B ABE rpynnol: 1) noazepXaHue NocTo-
AHCTBA BHYTPEHHE# cpeabl OpraHusma; 2) no-
CTHXEHHE pPE3YNLTATA B COUHANLHON meATeNd-
HocTH. B cucremoreHese BLAENA10T 484 OCHOB-
HUIX NnepHoaa — axmeramansisii (BHYTPHYTPOO-
HU) M nocmuamassuwiii (BHEYTPOGHMN).

2. TIpunnun 2emepoxpoNnoR 3aKAa0KN B 2eme-
POXPONNOZO COIDEBANHR KOMROHENMOS PYRKNRO~
nassnoli cuememte. B xone aHTEHATANLHOTO OH-
TOreHE3a PasAMYHLIC CTPYKTYpH OPTraHu3aMa 3a-
KAAALIBAOTCA B pa3Hoe BpeMA M CO3PEBAT €
PaaTHUHbBIMH TemMnamu. Tak, HepBHolfl weHTp
TPYANUpYETCA M colpeBaet oDLYNO paHblUe,
YeM 3aKNaAbIBAETCA M CO3pPEBACT HHHEPBHpye-
MBI UM cybctpar. B owmozeneze coipecawom g
nepsyio ovepeds me PYHKUUORAALNOIE CUCMEMY,
fe3 xomopuix Hego3IMoXCHO danvieliuiee pa3sumie
opzanusmva., HanpuMep, y nnoga passusaercs
QYHKUHOHANBHAA CHCTEMA, NOANEPAKHBAIONIAA
NOCTOAHCTBO FA30BOTO COCTABA KPOBW € MOMO-
WhHio NAALCHTapHOro KposoobpatteHHA: KHeao-
PoA NocTynaeT U3 KPoBH MaTepH B KpoBb Naoaa,
2 YrACKHCABIA ra3 TPaHCNOPTHPYETCA B NPOTH-
BOMONOXKHOM HAfNpPaBACHHM — H3 KpOBW NAosa



B KpoBb Matep. Y nnona dopmupyerca hyHK-
uMoHaneHAA cHcTeMa, ofecneynsaowan opro-
TOHHYECKYIO NO3Y — COTHYTHe iled, TYNOBHLe
H KOHEYHOCTH, Onarosapa 4eMy nioa B MaTke
3aHHMAeT HauMeHbiuuit oGbeM. Dopmupyercs
FOAOBHOE NpeanexXaHue, obecneynpanmwee Hau-
ayvuiee NPOXOXACHHE NJOAA MO  pPOSOBLIM
nytaM. K MOMEHTY poxaeHHa chopMUPOBaHbI
GYHKUKHOHANBHBIE CHCTEMB NOAACPXAHKA TeM-
nepatypbl Tena, peryatiiuu ocCMOTHYECKOTO AaB-
NeHus u ap. HauGonee 3peaoit, xoTd H Me 3a-
KOHYMBINEH CBOE PAasBHINE K MOMEHTY poxae-
HHA, ABNACTCA PYHKUHOHANBHAA CHCTEMA Noa-
ACpXAHMA MOCTOAHCTBA [A30BOTO COCTABA B
Kposu. K momenmy podcoenun ace Komnonexmu,
@he 3aelicumocmi om HUX Koaudecmeda, doamcKs
cocmagiums eOURYI (DYNKUUONQABHYIO CUCMEMY,
TAK KAK TOABKO B 3TOM CAY4Yae OHA CMOXCT
o0eCNeHHTE HOBOPOXACHHOMY BbLKHBAHWE B
KOHKPETHBIX YCNOBHAX NOCTHATANBHOIO OHTONE-
He3a. Tak, eca y HoBopoxaeHHoTo m. orbicu-
laris oris No NPHYHHE NE3PLNOCTH HE AAeT RONXK-
HOfl TEpMETHIAUKH POTOROH NMONOCTH, PYHKUK-
OHARLHAA CHCTEMa COCATCBHOIO AKTA HHKAKO-
ro NONOKHTCABHOTO 3PPCKTA HOBOPOKACHHOMY
He ofecneunT H3-3a OTCYTCTBHA 0DA3aTENbHOIO
3ReHA B COCTaBE KOMMAEKCA €e MOTOpHBIX 3d-
dekTopoB. femepoxponnan 3aksadxa u 2emepo-
XpONROS CO3pesanue cmpyxmyp op2aNusMa —
CPedcman, ¢ NONOWBIO KOMOpO20 Neodunaxoasie
RO CAONCHOCIRIL KOMRONENMSI CLUCMEMS NOd2oNR-
0MCR K OONOGPEMEHHOMY SBKAIOHENUI0 8 Cocmae
KONCOAUOUPOBaKNOT (PynKuuONaLHOT clCcmeMbl.
B nocTHATANLHOM NEPHONC PA3BHTHA OPTAHMH3-
M2 MOXHO OTMETHTHL NMPOABNCHHA FETEPOXPOH-
Horo paspuTHA. Hanpumep. U3 Tpex PyHKuHo-
HANbHBIX CHCTEM, CBASAHHBIX C HOAOCTHIO PTa,
nocae poxacHuA chopMHpOBRaAHHOA oKasbiBaeT-
cA AaMwb GYHKUNOHANBHAA CHCTEMA COCAMMA,
nosxe gpopMupyerca dyHKUHOHANBHAA CHCTEMA
XepaHHA, 3aTeM — (PYHKUHOHANBHAR CHCTeMA

H.

3. fIpunnun Qpazmenmasun opzanos ¢ Apo-
NeCCe QNMERamMAarsN020 onmozeneda. CUCTEMO-
FEeHETHYCCKHIt THI PA3BUTHA NPSANONATALT, 9TO
paxe B Mpeacnax ORHONO H TOrO Xe opraHa or-
penbHbie ero GparMeNTHl pa3sBHBAOTCA Heoou-
Haxopo. Tlpexae Bcero B HeM pa3sBMBAIOTCA Te
dparMeHTH, KOTOpHIe 06ecNeYnBaIOT K MOMEN-
TY POXACHHA BOIMOXHOCTL PYHKUHOHHpPORA-
HHA HEKOTOpOH UenocTHOH (YHKUHOHANBHOM
cuctembl. Hanpusmep, aduesoit HepB aHaTOMKU-
qeckn npeacrapaset coboil oTaeabHoe obpaso-
parne. OBHAKO ero PCHTHBIE BONOKHA CO-
IpepaloT NO-pasHoMy. Tak, HepBHLIC BOMOKHA,
uaymMe K COCATCABHBIM MBILUUAM, SEMOHCTPH-
pYIOT Gonee paMHION MHeAHHM3AuUW M Gonee
paHHee OOpa30BAMME CHMHANTHMECKMX KOMTAK-

TOB B CPABMCHHH ¢ HEPBHBIMM BOAOKHAMM, Ha-
NPABNRIOWHMUCA K NOOHBIM MBIWILAM. AHARO-
THYHLIC COOTHOLIEHHA OTMEMAINTCA HA YPOBHE
AApa RKUCROTO HEPBA. 3AeCh PA3HLIC KNETOYHBIE
TPYNNL CO3PEBAIOT € PAIHOH CKOPOCTLIO, NPH-
yeM ¢ HauGonbitelh ckopocThio AnddepeHunpy-
I0TCA T PparMEeHTH AApa, KOTOpbie B OyaywieM
AOAXKHU o0ecneynTs PYHKUHONANBHYIO CHCTe-
MY COCaHHA.

4. Hpunxun  munumassnoze  ofecnenenns.
QOyHKUHOHANbHBIE CHCTEMBI pebeHKa oTanva-
0TC 0T PYHKUHOHANBHBIX CHCTEM B3POCAOTO
OpraHU3Ma OTHOCHTEABLHON He3penocTbio. ITO
CBA3AHO C TEM, 4TO Yy pebenka B cocTaB PyHK-
UHOHANBHBIX CHCTEM, KAK NIPABUAOG, BKAIOYACTCA
He pBech oOpraH (ApHHUMN JparMeHTaAUMNH),
TKAHL MAH X¢ CTPYKTYPHO-PYHKUHOHANbHBINA
MEXaHM3M, A AHIUD TOT KOMNOHEHT OpraHa,
TKaHH, CTPYKTYPHO-PYHKUKHOHANBHOrO Mexa-
HH3MA, KOTOpH oGHApYXHBaeT HOCTATOYHYIO
GYHKUHOHANDHYIO 3PeocTb HA JAHHOM Bpe-
MeHHoM STane passuTua pebGeHxa. Ha ocHose
ApHHUKDA MUHKUMaNbLHOTO obecnevennn PyHk-
UHOHANbHAR CHCTEMA HAYHHACT HIPATL NPHCNO-
COOHTEABHYIO POAb 3AA0ArO 4O TOTO, KaK BCe ee
3BCHBLA 3ABCPUWIAT CBOC OKOHYATENAbHOE CTpYK-
TypHOe odpopmactue. MlonHoe 3aBepuieHue pas-
BHTHA QYHKUMOHAABHBIX CHCTEM OPFraHK3IMA Ha-
GnonaeTca B xoNe NOCTHATARLHOrO OHTOTEHE3A,

S. fpunuun  KXONCOANOANNE  KXOMBORERMOS

o cucmemm — OGBEIMHEHHC B
GYHKUHOHANLHYIO CHCTEMY oOTAeAbMbIX ¢par-
MCHTOB, PAa3BHBAIOLIKXCA B HYHBIX YaCTAX
opranusMa. Koncoaraauna dparmMentop pynk-
UHOHANBHOR CHCTEMBI — KPHTHYECKHIt NMYHKT
pa3BuTHA €¢ (PUIHOROTHUECKOH APXHTEKTYPLL.
Beaywyio ponb 8 3ToM npouecce urpaer LHHHC.
Hanpumep, cepaune, cocynbl, ALIXATEABHLIA an-
napar, Kposb 00beauHAITCA B PYHNKUHOHAAD-
HYIO CHCTEMY NOAACPXKAHHA NOCTOAHCTBA aso-
BOTO COCTABA BHYTPEHHCH Cpedbl HA OCHOBE CO-
BEPIUCHCTBOBAHHA CBA3CH MeXAY paAINHYHBIMKH
oraenaMu LUIHC, a Takxe Ha oCHOBE pa3sBHTHA
HHNEPBAUKHOHHUIX CBA3CH Mexay LIHC u coor-
BCTCTBYIOIIMMHK NCpHPCPHUECKHUMU CTPYKTYpa-
MH. CnvNanbHble MOTOpPHBIE UCHTPHI Mblliu
HHXHHX KOHCYHOCTEH, TYNOBHILA, WCH, MOTOP-
Hble UCHTPB CTROJA MO3ra, MYCKyAaTypa Tyao-
BHILIA H KOHEYHOCTER obbeanuHATCA B PyHK-
HHOHANBHYIO CHCTEMY COXPAHEHHA BEPTHKAND-
HOM NO3B YENOBEKA Ha OCHOBE COBEPLICHCTBO-
BAHHA >PPLpeHTHRIX U adupepeHTHBIX cBA3EH
MeXay R4paMH MPOMEXRYTOYHOro, CpeaNero,
NPOHOAroBaTOT0, CRUHNOrO MO3ra, ¢ OAHOMN
CTOPOHL, ¥ MBLILEYHBIM ANNAPATOM YeNOoBeKA —
C ApYroit CTOPOMBI.

6. Ilpunxun nsomopdpnoi opzanwsasms. Bce
GYRKUHOHANBHBIC CHCTEMb PA3NINYHOTO YPOBHA



HMEIOT OAMHAKOBYIO APXMTEKTOMMKY (CTPYKTY-
PY) KK Y PA3BHBAIOWIETOCA, TaK H Y IpLNOro op-
raHKH3MAa.

3.6. THIIHI PETYRALNH ®YHKLUMH
OPTAHU3IMA H HX HALJEXHOCTD

A. HagexuocTs peryasTOpUMX MEXRNHIMOB.
Mpu OTCYTCTBUU NATONOIHK OPraHbl H CHCTEMB
o0ecneyHBaIOT TAKOH YPOBEHD NMPOUECCOB M MO~
xazareneil, KoTopblit Heo6XoAUM OprasHaIMy co-
CNacHO ero noTpeOHOCTAM B Pa3NHYHBIX YCRO-
BHAX XH3HEACATENBHOCTH. 3ITO AOCTHraercs
Onarogapa BHICOKON HAAEKHOCTH PYHKUMOMH-
POBAHHA PETYNATOPHLIX MEXAHU3MOB.

I. Hx HecKonbko, U OHH AONMOAHAT aApyr
Apyra: HepBHBLIH. FyMopassublii (FTOPpMOHLI, Me-
TAOORUTHI, TKAHEBLIE TOPMOHBI, MEAMHATOpPL)} W
MHOTCHHbIN,

2. Kaxaufi MexaHu3aM MOXET OKa3biBATH pas-
HOHANPARACHHBIE BAMAHUA HaA OpraM: HaRpH-
MEp, CHMIATHYECKHA HEPB TOPMO3NT COKpallle-
HHE XEAYAKZA, a NAPACHMNATHMECKMH Hepp —
yeHAWBACT. MHOXECTRO XMMHUCCKHMX BellecTh
CTHMYAHPYET HAKW TOPMO3IUT ACATENLHOCTD pPas-
AUYHBX opraHop. Hanpumep. alpedanuH Top-
MO3UT, CEPOTOHUH YCHAMBACT COKPALIEHHA XKe-
AyIKA W KHUIEYHHKA.

3. Kaxauid nepe (cuMNaTHuECKHit W napa-
CHMMATHYECKUA) NPH HANHYHH TOHYCE U HIME-
HEHHH CTEMCHMN €r0 BLIPAXEHHOCTH U Ri0Goe Be-
WECTBO, UHPKYIMPYIOWEE B KPOBH, NMpPH H3ME-
HEHMK €ro KOHUEHTpaUMH TAKKE MOTYT Bbi3bj-
BaTb Aeoakuil 3ddexr. Hanpumep, cumnaru-
YeCKHI HEPB M AHTHOTEH3NH CYXKAIOT KPOBCHOC-
Hbl¢ COCYAbI, ECTECTBEHNO, 4TC MpPH YMCHbWE-
HHH MHX AKTHBHOCTH COCYAB PACWHPAIOTCA.
Bayxnaoutuit Heps TopMO3HT paGory cepaua,
YMEHBWEHHKE ero TOHYCA CONPOBOXAACTCA yva-
HICHHEM CepACYHBIX COKpALIEHMHI.

4. CumnaThyeckHe o DapacHMnaTHYeCKue
OTHEAB BEMCTATHBHOH HEPBHON CHMCTEMLI B3AH-
MoAefiCTRYIOT Mexay cobofl. Hanpumep, sbiae-
ASIOMWHACA H3 DAPACHMNATHYCCKHX OKOHYAHHM
AUSTMAXONNN AeACTBYET HE TOABLKO HA KACTKH-~
adpeKTOpHl OpraHa. HO ¥ TOPMO3UT BEIOpPOC Ho-
pagpeHasuiHa K3 pAAOM PACNONOXEHHBIX CHM-
MATHYECKHX TepMHHanell. 310 peIko YBEAMYM-
BaeT HPPeKT AcHCTBHA CAMOTO AUCTHAXOAHHA
Ha opraH (noapoGHee cM. pasaen 9.8).

5. YposeHb ropMOHOB B KPOBH HAAEXHO pe-
ryaupyerca. Hanpumep, KOPTHKOTPONHH
(AKTI) cruMmynupyer BbipaGoTky ropmoHoB
KOpbl HRANOYEYHHKOB, OAHAKO HIOITOMHBbIH HX
ypOBeHb NOCpeACTBOM HOiR oTpHuaTeNb-
HO# cBA3K (cM. pa3aen 3.6: B-1) yrHetaer sbipa-
Gotky camoro AKTT. uto seaer K CHHXCHHIO
BbUICACHHA KOPTHKOKAOB.
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6. Eca ApoaoNXHTeL UEMOMKY TOFO AHANH-
38 40 KOHEYHOTO 3BeHa — NpUCHocobuTENbHO-
FO peaynbTaTa (noanepxkanue nokasareneli op-
TAHM3IMA HA ONTHMANBHOM YPOBHE), TO 0bHapy-
UM HECKONLKO NYTEH HX CHCTeMHOW peryns-
umy. Tak, HanpuMep, HeobxoauMelil ang opra-
HM3MA YPOBEHb APTEPHANBLHOIC HABACHHA moa-
HEPXHBACTCH 32 CHET. [) UIMEHEHHA HHNTEH-
CHBHOCTH paboTbl cepaua, 2) PEryasuuu npo-
cBeTa CocyaoB, 3) KOAHYECTBA UUPKYAHPYIO-
wel MHAKOCTH, YTO PEARM3YETCA ¢ NOMOLIBIO
nepexona XHAKOCTH M3 COCYNOB B TKAHH W 06-
PATHO M C NOMOWBIO HIMEHEHHA ee olbema,
BLIBOAHMOIO ¢ MOYOH, AENOHMPOBAHHA KpPOBH
HAK BHLIXOAA €€ W3 AeNO W UHPKYARUHHK NO Co-
CYSAM OpraMu3IMa.

TakuMm obpazoM, KOMOGHHAUNA PpATHUHBIX
BAPHAHTOR PETYAATOPHBIX MEXaHHIMOB C YYETOM
TOFO, YTO KaxXablh W3 HHX obecneunpaerca He-
CKORBKHMH MAKM AAXKE HECKONBKHMMH ACCATKAMH
ryMopanbHbeiX ¢akropos, agzer obuiee 4ucno
3THX BAPMAHTOB, HCYHCANEMOE COTHAMMU! DTO M
obecneyspaeT BeCbMAa BHICOKYIO CTENEHD HANEK-
HOCTH CHCTEMHOW PEryasuMH NPOUeccoB U no-
KasaTeneit gaxe B 3KCTPEMAAbHBIX YCHOBHAX W
NPH NATOROTHYECKUX NPOLIECCAX B OPTAHN3ME.

H HakoNeu, HAAEXKHOCTL CHCTEMHON peryna-
unu PYHKUHA OpraHu3Ma BHICOKA ewe ¥ NoTo-
MY, YTO MMEETCA ABA THNA PEIYAAUNN.

B. Tunm peryxsunn. B aurepatype pctpeya-
eTCA HECKONBKO TEPMHMHOB, NMPOTHROPEYAWMNX

ApYrT ApYTY.

B wacTHoCTH, AcncHHE PETYASUMM HA THIIW [0 OT-
KACHEHHIO IO BOIMYIICHHIO HEKOPPEKTHO: B oBonx
CAYHAAX €CTb BOIMYIIMOWHHA akTop. Hanpumep,
BOIMYIZAIWHM GAKTOPOM SBAACTCA OTKACHEHNE pe-
CYAMPYEMOTO NOKAATEAA OT HOpMEX (pEryasuHa no
OTKNOHCHHID), T.¢. THN DPEryAAUMM NO OTKAOHCHHIO
Ge3 poamywawiiero GakTopa He peanHayerca. B 3a-
BHCWMOCTHM OT MOMEHTA BKAIOMCHHA PErynAATOpHUIX
MEXAHHIMOE OTHOCHTEABHO HIMEHEHWA NOKA3ATEAR
OPraHWIMA OT HOPMAALHON BEAHUHHE! CACAYET BUIC-
ANTL PETYAAUMIO N0 OMKAOHENWO W PEIYAALMIO 7O
onepeXcenwo. ITH ABa TEPMWHA BKAIOYAIOT BCe OpY-
FHE H HCKTIONNIOT TEPMHHONOTMUECKYIO NYTIAHHLY.

1. Pezyannuin no omxsoNenuw — UNKAHMEC-
KH# MEXAHH3IM, NPKH KOTOPOM BCAKOE OTKAOHE-
HHE OT ONTHMANBLHOTO YPOBHA peryAHpYEMOro
noxasarens MoOuAM3yeT Bce annaparm QyMk-
UHOHANLHOR CHCTEMBI K BOCCTAHOBACHUIO er0
Ha npexunem yposHe. Peryasuna no oTknoHe-
HHIO NMPEANOAAraeT HANHIHE B COCTABE CHCTEM-
HOI'0O KOMAACKCA KaHana ompuuameasnolt 00-
pamnod  cef3u, OGECMIEUNBAIOIICTO PAHOHA-
NpaBACHHOE BAHAHHE — YCHACHHE CTHMYAKHPY-
I0IIMX MEXaHH3IMOB YNPABACHHA B CAyuae oOcC-
naGaenna nokaszatencit npouecca Han ocaabne-































































































































































































































































































































































































































































































































































































































































