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Jlerxo ciexoBarh NpaBH/bHO 32 TeM,
KTO NMPaBHALHO UAET Bllepe/lyt.

H.Komercrili

OT ABTOPA

‘Mues vanucanmn “Haronornueckoil dusmonoriy B BOIPOCAX H OTHE-
rax” pogHIach Ha xatheape MaTolorMyeckoH gusuosornu Kuesckoro me-
JMIMHCKOTO HHCTHTYTA M TDHHAJAEKHT ‘LleHv-koppecnongenty AMH
CCCP H.H.3aiixo. Bounonas ero vaem B *KHanb, s XOTeJ NOUTHTH CBET-
AV TAMATL YYUTeld, KOTOpoMY o643aH CBOMM CTaHOBJieHHeM Kak YHEHOIO
4 fMejarora.

HKusnp Huwonas Huxudoposwua 3aitko — 310 nenag smoxa B ore-
nectseHHo# natodranonorud. O UMeA CYACTIMBYID BO3MOKHOCTL YHHTH-
e ¥ paborarh y TaKuX xoprdece MeIMiMubl, kak A A.Boromosnern,
E.CJonpon, H.H.AHMuKoB. JTO cuactbhée — HUMETh BBELAAIONIETOCA YHHTE-
45 — OH TIOJAPMJI M HAM, CBOMM YYEHHKaM,

BocnuraHpsiii Ha IYUIIHX TPATMUHAX MBpOBOH Haykw, HeoOLIYaiHO
IYTKMI KO BCeMY HOBOMY M INPOrDECCUBBOMY, OH IIed BIepeau U CTpe-
MHACA OBITH IIEPBBIM BCETAL M 1RO BCEM.

OH 0BT EEPBEIM, KOTAA "HTAN CROM JIVIIIKC JICKITWM, BBICTYIIATL C
JAYMIIMME JOKMAZAMH, KOFAQ, CHJAOTHB BOKPYr ccOs CUOWX YIEHWKOB, pe-
WM CO3AaTh Jvaiuil yiebimk.

PagpabaTuiBas npoGneMy nepsHOH TpodWkH, OH BUepBHie cGOpPMYIR-
[H0BaJ KOHUEMIHIO [[aTOTeHeda HeHpoaHCTpodeckoro npoieccs B TKAHAX
¢ NAPYHIEHHOR YYBCTBHTENbHOR mHHepranued. Pazsnpaemoe 1O €10 Pyko-
BOACTBOM HAYYHOC HANDABACHUE CTANO ODZHMM M3 OCHOBHLIX 3JeMEHTOB B
(IyEJ@MEHTe TCOPUH METHIHHLI.

Ha nporskennu muorux ger H.H.3afixo 6ot mpusHanueiM muliepoM
aropu3nonoros Ywpauusl. Boarnasnfgemoe uM VepawHckoe pecnyOnn-
KaHcKoe 0BHIeCTBO 0ObeMHniO AYYIMX HpeAcTaBuTened TeopeTHueckoii
MCOMIUHE]L, CTaJM0 UEHTPOM HayIHEIX AMCKYCCHH M reHeparopoM MHOUHX
uaelt kak B obnacty coBCTEENNO HayYHBIX HCCHEAOBAHMM, TaK U 1B BOMpPO-
€axX TIPelORABAHKA MaTOAOTrHYEcKON (hU3HOIOIHH.

Hay=nele u negaroruyucckne sacnyre Huxonas Huxudwoposuua Gbuin
orMeweHsl Tocymapersennoit npemueit YCCP, npemueit umenu A.A.Boro-
monbia, MegaiaMu O Tunnepa u S.[lypruHbe, MHOTOYMCACHHBIME (pa-
BMTEALCTBEHHBIMY HAIPaAAMH, EOUETHEIMH 3BAHWAMM,

H.H.3aliko scerga IMeApo ReAHICA CO CBOMMMW YUCHMKAMH TeM, HeMm
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ero Tak £lOTaTo OFApHiAA TPUPOJA W YeMY HayauAa xuaHb. Ero Gnaropoxn-
CTBO, HHTEINHIEHTHOCTE, MYIPOCTE W J0DPOTA BCeria ObLIH MPexpacHbLIM
obpa3iom mjia moppakarug. Mol BcerAa m BO BCEM MOIAM rOPAUTHCS C€no-
HM YUuTCeIeM.

CerogHa ¢ pazocibio BCHOMUHEI0 HAPMBIIYVIO Ha kadeape atmochepy
BHICOKOH WHTENHMICHTHOCTH, A0BpoXKenaTenhiocTy, TBOpUecTBa, 3/(0poBoif
KOHKYpeHIMH. Braromapio cyasly 3a BOaMOMHOCTE YUWTRCH ¥ CTAPLIHX
ToBapuuleft ¥ xonsier. ¥ nytinero Yuuress DM K JiVInHe YUeHHKR
IO.B.Bume, JU Jamugosa, B.ATopbaus, B.A Muxmes, W.M.Morouxas,
JL.ANouosa, JL1.3aspnag, H.K.Cumeononsa, H.C.CmupHosa. Beeraa wc-
BBLITHIBAK PajiocTs oT obUEeHMA ¥ ¢ ApyruMm yieHuwkamn Hukomas Hu-
KUGOPOBHYS, ¢ KOTOPBIMM He NPHILKOCH BMecTe padoTtats, — [.M.ByTeriko,
3. B.Fommnron, AT Pesivkopeiv, O.H.CyxataHcrum, CHacTbd UM H TBOP-
YCCKUX YCIIeXOE.

Asrtop uckperve Gnaronaper Qupse “1lxion” 1 Xsocrosy Opun Hu-
KOIREBHYY, HPHIAMIEM HENOCPeACTRCIIHOE YIACTHE It HOAIOTOBKE W Ha/a-
HUHM 3TOH KHHIH.



HACTb [. OBLLAA NATONOTUA

1. NPEAMET, 3AJJA4YU U METOAbI
NATONOFUMECKOH ®U3UONOTHUM,
NATONOrUYECKAR PUIUONOIUA
KAK YYEBHAR AWCLUWUNAUHA

1. 1. Ymo makoe namonozudeckas husziionoausn?

Matomoruseckas @QUIHO0AOrHA — 3TO HAVKR, H3YYA0mad
0fIUME 3AKOHOMEPHOCTH BOSHMKMOBEHMSH, Pa3PHIHS M WCXOma Gosesww.
JTO HAVEZ O SKBEANCACATCHBHOCTH GONBHOIG OPTaHu3Ma.

1.2. B wem cocmoum ocoberHoCMmb npeomMema namoaoudecKol
usuvonozuu?

Boness y GONBHOR QPraHM3M AERSWTCS NPEAMErOM W3YIeHUs MHO-
1% ofIeTeopeTHIeCKHX MEeJHUAHCKUMX M BCEX KNUHMYECKMX AHCIUI/IHH.
{ }0HCHHOCTE TPEIMETA TATONOTHYeCKOR (PUIMONOTHM COCTOHT B TOM, YTO
THI MaYYaeT ofigee 8 Godesnu, T.e. Haubonee oBME 3aXOHOMEPHOCTH BO3-
HIINIOBCHHA W Pa3suTHA (0oAesHm, B TO BpeMS KaK APyrMe HRYKM M3YYaioT
EICTION, OQCOBEHHOE, CUeIHAJIBIIOLE,

1.3. Kakue 3adauu pewaem namoso2udeckus busuoao2us KaK
aigka?

I ¥ermnowierne cpmgocne Doeshn (410 rakoe Hoseann?).

2. Pysenue gt M yefogiuil 803HUxHOBEHUA GONEIHM.

3. Packpmtie sexawismos paseunus GonesHH W OTHeNbHBIX ee IIpO-
diaelnit, YCTAHORISHWE 3AKOHOMEPHOCTeH TedeHMs GOMNE3HH H MeXaHW3-
AIOHE BbISH,OPOIEﬂCHHH.

4. Onpegenenue obinX HPUHEWIOG npoduiakmuxy W Aeuenus 60-
JAC3HEI.

¥xazaHHbie 3aaUM HaxOfIAT CBOE DellleHMe B paMKax YeTLIPEX co-
CTaBHWX YacTell NAToaoryeckoit (pUIHOMOTHH KAK HAYKW HOZOMOTHH,
JIMOJIOTHM, HATOreHe3a, IKCHePHMEHTANbNOH TePalliu.

1.4 Kak cBazana namonaceudeckas huzuonozus ¢ Opyaumu Hoy-
xamu?

MowkHo BEIZEAUTL clepvionMe ceaad (puc. 1).

1. Cpaab ¢ HayKaMu, M3VYAICUIMMH cBOHCTBA (hakTOpor OKpyERamwiel
CPEABL, CHOCOBHLIX BLI3BIBATE Gone3HH (Ppuanka, XuMHA, GHOADrHA, MUKPO-
DHOJIOTHSE, COMHONOTMA}). JTH HAYKH JAOT CBeleHUg, HeOOXOMUMBIE LISt
HAVYCHHS 3THOAOTUH.



Kanuuka

Natonoruuecxkas ._g, Hammoautmcxas__ Gapmaronorus
aHaTOMHA P ghusuospeun T
Boneate
Busuka \ ( Mctonords
Xumun HopmanbHas
chuaronorua
Mukpobuo-
po Buoxumun
NOTHA
Buonorus HmmyHonorua
Coumonorus J k leHeTtuka
Orpymatotyas
4 i Opranuam
cpepa

Puc.l Cpass MaTONOTHUCCKOH UIMONOTHH © APYIHMH
HAY KM
2. CnA3b ¢ HAYKaMH, UaV4a0IIUMY cROHCTEBA OPraHM3Ma K CIo KH3HE-
DeATesHOCTh (IIMTONOTHA, 3MOPUOIGIHS, TUCTOJOrUS, BOpMaisHad &u-
SHONOTUL, BMOXUMUS, UMMYIOMOIHS, FEeHeTHKA). JTH HayKH CO3Ha10T OC-
HOBY IS M3YYCHHA TA1T0reHe3q
3. Ceasb ¢ oOBCTCODPCTHYECKUMI NaYKAMHE, H3YYAMMMU DONE3Hb
(HATOAOrUY9eCKag anatoMus, hapMaronarya) JITH HayKH BMECTe ¢ HaTox0-
I'Hueckoit GUSHOTOTHEH COBTAINT 1CAOCTHYIO KaPTHIlY DOTE3HH.
4. Cpa3p € KAMNMYeCKMMM HaykaMu. [{arodornueckas (Guapoiorusa
OHPCAENACT OCHOBHBIE JTHONOUHYECKHME M [ATOICHOTHYeCKHMe TTPMHIIMIBE
UPOQHNAKTHKY, AUArHOCTHKYE K neveHus Gonesnu.

1.5 KaroBa B3aumocBa3e namaghuszuonoaul ¢ KAUHUKOU?

Kovnugka ctaeuT nepen narobuaposoraMy TpobseMb M npegoctanis-
eT HeoOHXOTUMBIH 718 WX pellenus (axTudeckull MaTepHan.

HaroGu3uonords, Z8iagiEch HaVYHOH ocHOnroH Meauuuuul {punoco-
dueil MegHUERLL), YCTAHABAMBAST STHONONMI0 H natorenes JoaeaHcH u Ha
3TOH OCHOBE OUPCACRACT IJIABHLIC HAUPABIEHUS HX ODEIYOPCIKAeHHA W
Jedenns (pHe. 2).

Ilo o6pasnomy Bepawends A A DoroMonsHa, Bpad, koTopslil s esoci
AEATEIBROCTH HC yMEE! DYKOBOICTBOBATHCSA HPUHIMIIAMH M210N0THHecKoH
QUIHOAOrUK, HUKOIMa HE NMOHMET HU eIWHOI CTPOKM B 4yaecHOH Knure
UPHPOALL O HEAOREKe.
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Jmuonoaugeckue

Ppakmopsr
®uan-  Avmu-  buone- Coum- Hacnen-
UBEKME UECKHE [KUECKME anbhble CTBEHHbIE Srnonorus
| OPFAHM3M I
Haopyuiernus r
Crpykryp- ®yukuno- HmmyHn-  Mertabo-
HBig HanbHbIE Hbie NHYECKHE Narorenes
' BOJIE3Hb '
ﬂ7 ﬂ ﬂ KauHuka
Mpodunak- Auardocruka Neuenue
THKA

Puc 2 [latadmanonorus — aBIHETEOPETHIECKAA OCHOBA MeIHITHIIBI

1.6. Kaxue memods: ucnosesyem meduuuHa 8 uzyveruu Bonesned?

Jag wayuenug Gofesnu Ucnogp3vioT -

KAHTHAeC KH, daIUZemMHQ -

FHUICCKHH, AHATOMHYCCK T, NCCHCPHMEN T LLLLIT MO rOTL

Kawtrwecrnus semod npeinonay
¢ LAY i./\n-’H HEEE 11O e TR
HOoy Hoe e gannins o e roibeka [a-
Imim W bl e HCUOJBI0OBa NS
MO AN PeIICHUA HOCTABAECH-
niy neped nei aanad. CosDeMeHnble
AOC LIS WS IIEI‘\I’KH JeAanyy Bol3MOK-
IBIM UCCHCIOBaHHC DOABLIONO Kudye-
¢TBi  (IYHKIMOHAALHEX, OHOXMMUEC-
CKHX, AMMYHOJIOIUYECKUX M ADVIUX
nokasaresiell y Goxpsoro uenobeka. B
CBA3M ¢ ITHM Cerofns AGUOABHG Obi-

[RERY]

Puc.3. DBpauwn, He 3Halodiwe raTod-
BHOIOCHA

CTPO PA3BMBAETCA OJTHC M3 WanpaBjeHWii maTomorMueckol dumanomoliu

KANHIMNECKAR namadm:m OAEUSL.

Inude wuogoruyeckuit Memod HCHONL3YET B KatecTse 00LEKTa U3yie-
nus 6o tecun monyasiunio amoach. Ou uMeeT OrpoOMHOC 3HAUCHHE AT Y-
TEHORASHMH IPHYHH BO3NMKHOBEHMI W 3aKOHOMEPHOCTEH PasBUTHMA WH-
drexnornbx 3aboncsanuil. larogpusuosiords we upHMeMser 70T MeTOR
HEHGCPEACTECHHO, HO HCHOJB3YET MMIVHENHBIC € CI0 TIOMOIIBEY [JTAHHbIE,



KaCaoIHecd 3THOJOTHM OCHOBHBIX HeMHpeKumonnnlX Gomesnell (Hanpu-
Mep, HayueHHe GakTOpOB pHCKA aTeDOCKIepO3a).

Anamomunecxuti Memod SBIACTCS OCHOBHBIM MeTQOoM [aTONOTHMe-
CKOI aHarOMmy, KOTODas BMecte ¢ MatocdHanonorHell uzyuaer CyNIHOCTH
Honearu, KCIOMp3YA IPH 3TOM B KatecTBe 0OBEKTA TPYIL UeTOBEKA.

Sxcnepumenmanvuviii Memod NpenOaraeT M3ydeHue GONE3HH HA Jia-
DOPATOPHEIX KHBOTHRIX, KOTODLe SBAKIOTCA O0LEKTOM MONENMPUBAHMA
bHonesHell 1eI0BEKR.

1.7. Ymo sBnasemcs oCHOBHBIM mMemodoM namonozuveckod chu-
suonozuu? B uem ezo ocoberrnocms?

OcroBnoit Meron naTobHIHOIOIHM — sxcnepument, JKCREPpRMERT B
NMPOKOM TIOHHMANHH C/IOBA —- 9TO AKTUBHOE BJIHAHME “eJOBeKAd Ha TIPH-
POAY H MCKYCCTBEHHOE BOCHPOR3BeIeHMEe pasHBIX ee ABIEHHH C Ueabi Ho-
aHaHUA OOLEXTHBHBIX 3axoHOMepiiocteit. OcobeHHoCTs naroduananoruie-
CKOTD SKCLEPHMEHTA COCTOHT B BOCHPOMIBEALHHH HA 1a00paTODHLIX SKu-
BOTHBIX IKCHEDHMEHTAIBHBIX MOmeied DOJie3Hel ¢ 1eblo YCTAHOBAEHHS
MEXaHM3MOB UX BO3HHKHOBEHMSA, PasBUTHA M HCXOJLL Y EIO0BEKA.

1.8. 4mo mer raszsiBaem s3xcnepumes-
mansHoll modensis GonesHu?

IKRCHepUMenTanblag  Mojeib  DoJiea-
HE — 3TO HCKYCCTBEHIOE BOCHPOM3BeNeHHe
y jiab0paTopHBIX SKMBOTHLIX DONE3NH, KO10-
pas HMeeT Te WIH HHBIE YePrbl COOTBETCT-
pyomell Gonesny venoBeka.

1.9. Kakoe snavenue umeem namothu-
3uono2uyeckuldl IKCNEPUMEHIT KAK Me-
mod usyvenus bonesru y venoBexka?
Xors sRCUCPHMCIT 02 KHBOTHBIX HE
BOCHPOUIBOAUT IIQNYIO KADTHHY COOTRET-
cTeyiomeit Donesnn y uelonexa, ou faer
BO3MOMHOCTE HAOBMIOAATE M M3yIaTh DOIE3HD
OT CaMOro Ha'laa JIo ee arePuleHmns, 1310
HEBOZMOXKHO B KIMHMKe, B aKcuepumeHTe
MOXKHO  KOHTPOJIMDOBATD  YCIOBHS  OKDY-
Aaoulelt CPeiR, BIMAKUHE Ha TedeHue (G0-
JIE3HH, a TAaKe HCXOOHOE COCTOAHHE KH-
Puc4d.  OKCIepUMCHTATGHag BOTHLIX, KOTOpbIE SBJISIOTCH OOBEKTOM OIIBL-
Mofelds 0ojesHH, BOCTIpOM3Be- Ta. JKCIEPRMEHT - 3TO eMHCTBEHHas BO3-
BEWHASL Y RHMBOTHBIX, BCEIIA  MOMKHOCTD MIYYEHNHA TAKHX BIMUAHHH HA Op-
npoe GolesHi YeoBeka TRHM3M, HCIOJLI0BAHHE KOTOPHX B KAWHHKE
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WeHONYCTUMO (TPaBMAa, TPAHCIUIAHTAIMA OHyxoheHd, odiydcHne). IKcnepH-
MEWTAJbHbIE MCCAETOBANHS JIAI0T ODBEKTUBHBI MaTepraid A8 HOCTPOCHHH
HAYYHLIX TEOPHH.

1.10. Kaxue cywecmByiom Budsr akcnepumerma?

PaanuuzioT ocTPBIH M XPOHUHECKHH IKCTIEPHME LI

Ocmponl sxcnepusenm (BUBUCEKIIMA) OCHOBaH HA OUEDATUBIOM BMe-
WATRJLCTEE B OPrAHU3M JKMBOTHOIO. QN II03BOJHET W3YMQThL OCTPHIC DAC-
CTPORCTBA B OPTatiMaMe, HalpHMeD 10K, KOIJIAIC, KDAUI-CUHIPOM, 0CTpast
HE/IOCTATOMHOCTD AblXanHg, KpOBOOUDPAIALHNS, I09eK U IP-

Xpowuuerxuil skcnepuMenin - JUIMTELNBIA, JA€T BO3MOKHOCTD W3y~
uaTh AMIAMMKY DaseuTUst Gorestn. ¥ro HCNOABRRYOT INA MOLEIMPOBAHUA
xporuuccxkux Gonesne, tampuMep aTCPOCKIACPO3a, apTePUarpHOl rumep-
TEH3WH, CAXaphoro guabeti, #3Bedioi GuJdC3HY H Tp.

1.11. HaszoBume smane npoBedenus namogbli3uiono2ui€ckozo
IKCnepuMeHma.

1. [InauupoBanuc sxcnepumerrra, 2. Mogenuposanue rarOaOTHIECKOTO
npouecca. 3. Tlomyuenme vinbopmaiuy of H3MCHCHMAX 13 OPraHHIME DKCIE-
PHMEHTANLHLIX KHABGTHBIX. 4. ANATH3 M CHHTC3 TOJYICHHBIX DE3VILTATOB,

1. 12, Ymo maroe naanupoBarue skcnepumesma?

31‘0']' arall ?‘lKCHepHI\{CHTHJ“)TTI)IX H(‘.('JI(‘;’IUI’;FUIH'E)I[ Tipe,‘[‘\l’(iManHBaC'l':

4) CozmaHHe paﬁo'lt‘ffr FHIOTERL, 6 nocTInoRey el M 347a9 HOCHLEe 1013

HUS; B) OUPCACAcHNe oinert onencpuyenri (B, B03pact, nod KHEoT-
HLIRY: Ty COrTainemie Cxeain DRCiephMenTa (Xapawrep 1 4acToTa 1taToreH-
HLTX WG, Qs sy G HTCARHOCTE TUL), A) OUPCACAEHHe 0Dbeva
NECACAORUITHA (KO eCTBO 0NBITOB, TICPEICHL KOHKDETHBIX METOMHE, KO-

topue (vAYT JETOID30BAHDL).
1.13. Kakue cywecmByiom memads: modeaupoBanus bonesnei?

Memod yoanenna. YnaacHUeM medeid MONETHDYIOT 1E4CHOMHYI He-
AQCTATOYHOCTD, JI0YCK — OCTPYID HOTMEYHYID He/DCTATONNOCTE, TIOJTKCAY-
DOYHON Remespl — CaxapHLIt Auaber, ruogu3a — TaHTHTIOTHTYHTPUEM.

Memod paspywenua (ospewaenus). C orolt Heaplo BCHOAB3YIOT XU-
DYPTHMECKHe BO3JleiicTBHA (1epeDCiaHMe HCDBOB, PaspylleHHe HCPBHBIX
LEHTPOB, UOBPCXACHUC TKaHCH), qusmueckue axTophl (HOHH3HPYIOHAsn
pATMaIMS, TCMBEPATYPa W Jp.), XMMUIeCKHe areirsl (gIL, ARrudUTOpH ),
HMMYHHBIE uoaieiieriug (ApoTHBOTKaneBBIC CHIBOPOTKY, AHTHTCAA).

Memod nepespyaox. BuamBas (pyuKUMOURNbHEE 11ePETPYSKH BLICHIHX
1eutpos HHHC, momenupyior HEBpOIHI, CO3FABAS UCKYCCTBCHHBIC MOPOKH
CePla, BOCHPOUIBOMAT CEPAEINYI0 HEMCCTATONNOCTD, BEE/IEHUEM DOJIBINTHUX
KONMYECTB xosecrepuna ¥ NaCl MOACHHMDYIOT COOTBETCTBENNO  ATepo-
CKJIEPO03 M AP iCPHAILHYIO TUHEPTCHIHIO.
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Memod cosdanus deduyuma. Cosnasas meuimr Kucaopeda B 6apo-
KaMepe, MOZENUDYIOT MHEOKCHIO; IPUMEHss: (e3BHTaMHUHHEE PAHBOHEL, N0~
AYYAIOT A- A FUNOBHTAMAHO3E], AHTROKCHAAHTHYIO HEAOCTATOYHOCTD: -

Memod napyuenus nepenol u 29pmonanvroi pezyaayus. Hlgpoxo: ue-
NONB3YIOT PA3APAXKEHUe MIH MOBDEXJEHHE HEPBHBIX CTPYKTYP, apMako-
JIOTMYECKHEe BMEHIaTeNbCTBA B OOMeH HeHPOMENMATOPOB, BBEXEHHe Homb-

].U.I'IX KOAH4YeCTE FOPMOHOB HIAH

HX AHAJOFOB.

Memoo coadanus npeepaa
TlepepaaniBas KPOBEHOCHBIE
CQCYABI, MOAEAPYIOT AHpAPKT
MHOKApPAa #  apPTCPHAIBHYIO
FUIEPTEH3HIO, 2 obman xeny-
HbIH HpO’[‘DK - MeX&HH'—IECK)"IO
#kentyxy. DBeemense B KoOpo-

=] HapHbIE COCYAHI 3MOGONOB  He-

NOIBE3VIOT FLEIE | BUCHPOHBBEI[E'

HUA HHBAPKTA MIOKap/a.

Memod sxsozennoti undyx-

Prc.5. Meroxt ynaneHMs — ofuH 43 METOAOR yuy, DROAST B, OPTAHAZM MIN
MOZeNMpoBanHs GoesHelt RelicTBYl0T Ha Hero dakropa-
MH, KOTOpHe ABJIAKNTCA CHOEe-
uIeCKUMA Boaﬁynmemma Goneanu. Tak mogennpyotr Bee uHpeKkon-
oHHbie foneann, 3/0KAYCCTBEHHHE OIlYXOMH, A/LIEPTHIO.
" Memog. MPANERAGHMAUN NPUMCHSTIOT NIDH H3Y4eHUM moKaquTBeH-
HBIX OmyXouned, CKIEPOTHIECKAX, NOPAKEHHH COCYAOB.

Memod sxcruanmayuy — H3YHeHHE MATOJOFUIECKIX JPOLECCOB. BHE Op-
raHyusMa. B KyABTYDaX TKaHed, Ha HsomlpOBaHmﬂx OprakHax, chonbsym'r
np# Hsy*a‘enml ONYXC/IeR0TO pc)t:'ra, aTepocmepoaa ajm‘epm&mx pe‘axu;nﬁ
1.14 Karue Memo&f ucnonasyem namonceuyeckas q‘:usuonaeu.w
ons nonyqeﬂus Uﬂ¢opmaquu 06 {BM&HGHUH.I 8 opeaﬁu.mre 3KC-
NepuUMeNmansHbix xu&om. 617

1. Mopghonozuueckue (Maxpocmnnqecxae Hsy'leﬂﬁe CBeTOBast W BMeK-
'rpomian MHKPOCKOUMSA H AD.).

2. Qyuxyuonansioe (PErHCTPANUS MHIIEYHBIX coxpameHHH, 3J1e1cho-
Kapmorpaqmﬂ, aEnedanorpadus, 3a1UCH GI‘IHPOI‘])EIMM, onpene.ueﬂne no-
TpebACHISE KUCAOPOAR | P, ). :

3. Buoxumuueckue (oupemerenue KOHIICHTP&I.IHH cy6C'rpa'mB ropmo-
HOB, 3IEKTPOJIHTOB, MPOAYKTOB 0OMeHa, axTURHOCTH (epMeHTOR).

4. Humymorozuueckue (OUPERENeHUe TATPA AHTHTEN, 6J1aCT'rpch¢op—
Maiuy JAMQMOIHTOR U Ap. ).
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C [OMOMIbI0 YKA3aHHBIX METOA0B NOoAyuyaioT HHQopMaumio o6 Ha-
MEHEHWsIX HA MOJNEKYNAPHOM, CyOKACTOYHOM, KAETOYHOM, TKAHEBOM, op-
FAadHOM, CHCTEMHOM )’pOBHﬂX A Ha YPOEHE Opl"aHHSMa B HEJIOM v ;

1. 15, Kaxue mMemodsi OHOAUIG NOAYYEHHBIX Pe3yTemamnod .ﬁfoaym
Boimp HCNOAL30BAHLI B IKCNEPUMEHMANLHBIX uccae&oﬂanmgr?

1. Mamemamuueckue memodw.. K 1AM ornocaTea MeToms!
TO3BOSIONME BHIABUTH KODPEMANMI0 MEXIY Pa3HBIMM TPYIIN
TeIel; IPUEMBL MATEMATITIECKOI0 MONENMPOBAHAS. N

2. Cpashumenbunie MEMOOH anORl3a.

a) dumoTeHeTAYSCKNE — MONEAHPOBAlNE W CPABHEHHE MATONOTHYEC-
KHX NponeccoBR 'y EBHAOB EHBOTHLIX, npeﬁHBanme Ha pa3sHbIX YDPOBHAX
IBOJMEHDIHAOHHOTO pBBBHTHSI,

6) oHtoreHerHyeckuit — M3yYeHUE U CPABHEHUE MATOMOTHYECKHX MPO-
ICCCOB ¥ JKHBOTHBIX HA Pa3HBIX 3TallaX ux HHM{BHIEY&JILHOFO Pa3BHTHA;

B) Tonorpadio-aHATOMUICCKHN — HW3yYeHHe M CPABHEHHE NaTONOTUYe-
CKHX NPOLECCOR B PA3HLIX OPraHaX, B DA3HBIX YIACTKAX OZHOTO H TOFO 3Ke
OpraHa, B PA3HLIX KJACTKAX.

_Puc6. ITarodusrionorna IHpPoOKe MCHOALIYET (PHIOTEHE-
" THYECKHE METONB AHAJM3A HATOIOTHYECKIX TPOLECCOR

3.. Memol gouemanus namozennuix 030eiicmati NPEAyCMaTPUBAET HC-
MBSOBANME PEREbI KOMOWRAIWI [ATOTeHHbIX BAUAHWH. B sTux yenosw-
X UL, JHAgTCs BHABHTL TAKME CBOWCTBA HATOJNOTHYECKOrO MPOIECCA,
KOTOPHE Getafy#ts CKDBITEIMY, ec/IH HA OPranuiM AEHCTByeT TOABKO ORUH
daxrop.
4. Memod xoppuzupypowux  enusnuii. MoneampyioT natosorHEecKuit
Iipoitece, a NOTOM MBITAKOTCH YCIDAHHTE T MM HAHBIE €10 HPOSIBJTEHHH BiBE!'
fleHHeM ONpeNeeHHbIX BEHIeCTB WM APYTHMM BIMIHUSAMY, JTOT METOR I0-
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3BOJSIET YTOUHHTh MEXAHW3MbI PA3BHTHA MATOIOTHIECKHX
TPONeccoB H MoiKeT ObITh IOMOMER B OCHOBY IIOHCKA
CPEACTB WX NPOQUMAKTUKY 1 NeweHH.

1.16. [de u koz0a BosHukAG namomosu4ecKas
gusuonoeus kak yyebras Jucyuunaura?

Hepsere racbeapsl naroiaoru4eckod Quanonoray
(obuweit matonornn) B Poccum HBUNM CO3JAHBL BO BTO-
poit MonoBHHe Mpomtoro Beka. Ocobas 3acayra B cra-
: ¥ HOBJNEHUW HOBOH pucuumimHsl npuHamickut B.B.I[a-
B.B.Ilawyrun UIYTHHY, KOTGDRIE t1e TOMbKO CPOPMYIMPOBAN 337adu

(1845-1901) HOBoro y4ebuoro npemmera, mo M PCAaiu3oBal WX Ha
TPAKTHKE, OTKPeIB B 1874 1. mepByo Kadenpy naronoradeckoil dumsmosno-
ram B KasaHckoMm yHuBepcuTeTe, a wepes 1maTh JCT — B BoeHHo-
MEMMIIHCKOM akajemuu B IlevepGypre.

1.17. HazoBume cocmaBrvie yacmu namonozydeckol ghusuonoauu
KaK yuebrod Jueyunaunst.

1. Obuwas maroxornsa. 2. Hatodusuonorus opraHOB U CHCTEM.

Ofwas namorozua OXBATHIRACT WWPOKWE KDYr BOLRACOB, offue mumen-
HBIX B pPazjfcinLl HO3IQJOUHA, IIATOrelHoe ,I[CHCTBHe (baKTOPOB BHeIIHCH
CPEABL, PONIp BHYTPEHHHX (PAKTODOB B MATOJMOIMH, THIHYECKHC HATOJOIH-
9eCcKye TPOIECCHl, THIHYECKUE HADYIIeHHA 0OMena BelecTs.

Hamoghusucnozusn opzanos u cucmem u3ywaer OOWHC 3aKOHOMEPHOCTH
PasBHTHSI NATONOIMYECKHX TMPOHECCOB B OTIENBHBIX (QVHKIHCHAMBHBIX
CHCTEMAX, 4 TAKKE HTHOJNOTHIC H fAaTOrcHe3 HamboiCC PaciipOCTpaKeH IbIX
HO30JIOIHecKEX GopM.

1.18. KaxoBa ucmopus pasBumust namonoeuyeckol gusuonozuu 8
Ykpoune?

Vcropryecknmu  mieHTpamu pa3suTusi naTodd-
suonoruy B Yipante Ovuin Kuep, Xappkon u Onecca.
Haubonee gpkuMu UpescTaBUTENAMH  yRPaHHCKOM
WKOJbl TMATOOU3HONOreB seasforcs H.A XpxoHmes-
ckull, B.B.Hoagesiconxmii, A A Boromornenm, A.B.Pen-
peB, J.E Ansnepn, H H.3aiixo.

H.A Xpworuescrui ocaosan B 1869 r. xadenpy
061Iel TATONOIMH HA MEARIUHCKOM QaKyabTere YiH-
Bepcureta um. Cp.Bragumupa B Kuese, npemnomu
OPHUITHAIBHBIE METOAB MDIKUSHEHHON OKpackw kne- HAX .
TOK ¥ TKaHeil A DAOHINEB CRILH

B.B Ilodsnicouruti Bosrnasnsin xadenpy obmci (1836-1906)
narosnorud B Kuesckom yruBepcutere ¢ 1887 mo 1900 rox, a ¢ 1900 mo
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B. Eéfég?liﬁlgciigl)ﬂm A A Doromoner A.B.Penpes
" (1881-1946) (1853-1930)
1905 roa Obur mexaHoM M saBeAyRIMM Kadeapoii obe#l nartozorud B
yauBepcutere r.Ogecch). Fro mayuHsie Tpyasr MOCBSIUEHBI TpobieMam pe-
TEUCPATHH TAPEHXHMATOZHBIX OPraHOB, M3YYeHHI0 HHQEKIHOHHOro IIpo-
ecca, SMEASMUGIOMIECKMM HCCHEOBAHMAM, JTOT y9eHuIl cozjan u3-
BCCTHYR HAYYHYIO IDKOJy, TIpeAcTaBuTessiMu xotopoil Opimm A A.BoroMo-
men, J.K.3abonorunii, U.T.Casyenxo, J.A.Tapacesuy.

A.B.Penpes poarmaBnan xadeapy natodusmomorud XaphroBCKOTo Me-
JHIHHCKOr0 HHCTUTYTA. Ero HayuHsie paboThl KacaloTcs rJIaBHBIM 0Dpasom
upobacm obmeHa BEIECTB ¥ FHAOKPHHOIOIHH.

HEAnvnepn (1894—1968), yuenur A.B.Penpema, B Tcyenue 40 Jer
zaBcAoBan XapbroBekol kadenpolf, Osia aBropoM yuebHEKA IO MaTOIOTH-
qeckoll dusuosorun, paboray Haa mpobliemMamy BOCTIANEHHMS H aNJIEpru.

1.19. KakoB 8knad A.A.Bozomonvya 8 pasBumue namonoauyeckol
gusuonozuu?

AA Boromonenp Muoro pafoTan B pasnHYHBEX oOJACTAX NATOJOTHEE:
cKON $HU3MONOrHH (FHAOKPUHHAY TATOIOTHS, ONYXOAEBBIE pPOCT, Itepelin-
BAHHE KPOBHM, CTAPEHHE), HO OOJBLIE BCETO YCHIIMH NPUIOKII K H3YYeHHIO
duanonornyeckoil CHCTEMbl COBIIHHTEIBHON TKAHE,

OH A0Ka3am, YTO 5TA CHCTEMA HE TOABKO COSTHHAET KIETKH B TKAHAX
¥ OpraHax, Ho TaK/Ke WIPAeT CIPOMHYI0 DOk B uX (YHKIIMOHWDOBAHUH.
OT cocTosHUs COSTMHUTENLHON TKAHH 3ABUCUT YCTOMYHBOCTH OpraHH3MA
npotTue pHOEKNUOHHBX 3a60MeBaHuil, 3710Ka%ecTBeHHBX onyxoued, Co-
CrogHHe COCAMHHUTENBHON TKAHH olipefensier W (aKTHYECKHH BO3pacT Ue-
moBera. Otcofa — crpedienne A.A Boromonena saiiti cnocof akTHpalliy
CHCTEMB) COSTMHMTENBHOH TKAHM. JTOr0 OH JOCTUT NPH NOMOIMH AHTHPE-
THKYAPHOH NHTOTOKCHYECKOH CRIBODOTKH, KOTOPAd B MAJBIX g03ax CTH-
MYJIHDYET CoeAuHUTEABHYI0 TKAHb, MOBLILIAN DE3UCTEHTHOCTE OPraHH3MA.

A A Boromonen, ssassch npesuaentom AH Yipauusi, 6nu1 oprannsa-
Topom WMncruryra dusuwonorun (teneps umenu A A Boromonsua) ¥ pHH-
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nuaropoM cosganus Mxcturyra repoxroaoray, MHeTHTYTa RoGieM OHKO-
aorud, MHCeTHTYTa 3HAOKPHHOMOMUHA U o0MeHa BENECTE,

1.20. Hem uzBecmna HayuyHoa wkona A.A.Bosomonsya?

A A.Bozomonery co3nal U3BECTHYIO BO BCEM MEDE HAyuHYIO KOy Ita-
toduanonoroB. Ero ywenuxamu Geinm H.H.Cuporunud, P.E Kapeuxuii,
E.ATatapunos, H.}H.lopes, B.[1. Komuccapenxo, H.H.3aiixo,

H H.Cupomunun (1896—1977) Brec Becomsr! BKNaX B H3yYeHUe MpO-
fleM DPeakKTHBHOCTH ¥ PeSUCTEHTHOCTH. OH OCYWECTBHJI CPABHHTENbHO-
PBOIIONHOHHABI ananua aBaexuit HHOEKIAH, EMMYHHTera 0 anneprun. MM
H3YYCHBE I'HNOKCHYECKUE COCTOAHUS TPH PA3NHYU0HA NATONOTHH, paspado-
TaHbl IPAKTHIECKUE DEKOMEHZAIHMH NO TPOOJEMe CHIOKCHA B KOCMUYE-
cxoil Megunuse. H H.CupoTHHHH co3pan akTHBHO (GYHKIMOHUPYIOUIYID W
CErOAHs HAy$HO-UCCACA0BATENCKYI0 TabopaTopuo B IIpuasslpycse.

P.E Kaseyxwii (1899—1978), Boarnasusst MHCTUTYT TpobneM OHKONO-
I'HH, H3YYAT pOJIb COEAVWHHTENbNON TKAHM H HePBHO-3UROKPUNHON perys-
nud B PasBUTHM omyxoned. O 10xa3al, Y70 HHTEHCHBHOCTh METACTAZUpO-
BaHUS 3IMOKAYECTBEHHBIX ONYXOJel 3aBHCUT OT (hyHKIHOHAIBHOIO COCTOA-
U CHCTEMBI COSMUNUTENBHON TraHu. Pa3paboTal KOHNENnuo 0 B3AUMO-
OTHOMUEHE X OMyXOJNH H OPraHu3Ma,

E ATamapunos (1892-1950) 6pin zaBepyiomuM Kadeapoidt martodu-
3r0n0ruu KHeBCKOro MeIUITHCKOTO MHCTHTyTa. Paspabarvisan mpobnemst
obIeil matonorvy MHGEKOUH, PEAKTHBHOCTH OpPraHM3Ma, 37TOKAYeCTBENHO-
o POCTa.

H.H.Iopes (1900—1992) 6511 OnHEM U3 OpraHH3aTOPOB ¥ AMPEKTOPOM
Wncruryra reporronorrn. OCHOBEBIE €r0 HCCHEAOBAHHS NOCBSIIIEHBE I1a-
TOJOTHH KpoBoobpatiests. VM paipaboTalsl 3KCNEPHMEHTANBHBIE MOARIH,
II03BOMAIONIEE H3y9aTh POJb PASHMUHBIX OTIEI0B HEPBHOH CHCTEeMBI B na-
TOreHe3e MHNepTOHHYIECKOH GONE3HH, HCCHen0BaRsl QCOOERNOCTY Pa3BATHA
aTepoCcKIepo3a B 3aBHCHMOCTH OT BO3PacTa.

B.H Komuccapenxe (1907-1993) opranmzosan w Bosrsiasun Kuesckuii
HWH aupoxpanonorum u obmena Belects. Ero paboThl NOCHAINEHBI H3Y-
YEHHMI0 MeXaHu3MOB AelCTBHs COPDMOHOB HA OpraHuam. M mpenjoiexs
rOpMOHANBHbIE TPEMNAPATH, UIMPOKO HUCIOAB3YIONINECA B JIEUEHHH IHIOK-
PUHHBIX 32001eBaKHIL

H.H3aiko (1908-1991), yuenux A A Boromonema, H H Axnurosa u
E.CJlonnona, Ha nporsmkennu 25 Jjier BoarnaBisa kadeapy NaTonorage-
cxoff pusnonorud KueBexoro Memmurckoro mrcTHTvra. SBHAerca asTo-
poM yuebmHKa, BbIAEpKABIIero Tpu mamamus. Co3gan HayuHy® IIKOOY B
061aCTH H3YIEHUs HEPBHON TPOMHKM W HEHPOTACTPO(IIECKOro MPOLECCa.
Muorue ronm 6nln npezcemaTeneM YKpaMHCKOrO HayYHO-MENHITHCKOrO
obecTBa naTOQUIRONOIOB.
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2. ObLAA HO3O0JIOTHUA

2.1, Kakue 0cHOBHbIE nOHSMUS ucnofs3yem obwas Ho30n02un?

OCHOBEbIe NOHsTEs o6lell HO30I0rMH: 3ZOPOBBE, HODMa, BONE3Hb,
Ha’I‘DJIOFI{‘IECKHﬁ nmponece, OaTOJAOrHIeCKOe COCTOSIHEE, IATOMOrHTEeCKHE
peaKITu .

2.2. Ymo makoe 3dopoBue?

EAMHOCO BCeOGBEMTIOMEr0 ONpeAesieHHs {OHATAR “3ROpOBbE” HET.
Kaskjroe H3 ONPEeneIeHdll XapaKTCPU3YeT KAKYI-TO OXHY IPaHb 3Z0P0OBbL

3a0poBbe — 370 cocrosime rapMonvy {Qumocodexoe onpepesne-
HHC). ]

BILOPOBBE — 3TO COCTOAHHE HHUCM [C Ol‘pﬂ[lI{‘IE[lHOI{ peanmalmn re-
HeTHHNeCKH 3anporpaMMHApOBAHKBIY HpDHE‘(‘.CD‘B camoperynmmn, CaMOU6'
HORJIENHS H CAMOBOCIIPOHIBENCHESA, COCTABMAIOIIHY C}fH_IHOCTb JKHZHHA. BTD
U305 B MOTHOM 06meMe (0611eBHOA0rHIerKoC ONpCAETICHHUE ). i

37A0poBbe — 3TO CNOCOGHOCTh COXPAHATh TOCTORHCTBO BHYIDEHHEH
CpEB OPralH3Ma B WIMEHUEBBIX YCAOBHAX OKPYRAMINETO MHpa (obiue-
(pH3HOTOrIIECKOE ONPERETeHHe).

BJIOPOB]JE — 3T0 COCTORHUE ITOJHOTO @I{SH‘IE}CI{OFO, IMCHEXOIOIrHIECKOro
I COUMMAJBHOrO HIATOMONIYSEHs, a HE TONBKO OTCYTCTBHE Honessell umd Qu-
3uYecKHX TOpoKoB, (onpexenenne BO3, 1946).

3n0poBbe — ITO COCTOsNHe HODME (OUpexesenie, MCIOJb3yeMoe B
HPAKTHIECKOH AEHTENBHOCTH BDAYa).

2.3. Ymo maxoe Hopma?

CyniecTByeT ABa NOXXOAA K ONPEARNEHUIO DTOTO IOHATHS Cmamu-
cmuveckuti u o6wedusuorozueckyuti. CorJlaco mepBoMy, HO0pMa — 3TO
To, UTO HaHboNlee FacTO BCTpewaeTca B noNynsiuH. (OrzacHO BTOPOMY,
HOPMA — 3T0 OHOMOrMYecKHHE ONTHMYM (yHKIMOHHPOBAHWR W PAsBUTHSI
OpratinaMa.

Bropoe olpefeleRne OTPaXaeT Haywibil NOXOZ K IMOHATHIO “H:Jp-
mMa”, Opmaxo 2TOT NOAXO0A B CHMY OIpaHHYEHHOCTH HAUIMX 3HAHUH K
BO3MOXHOQCTel OcTaeTcsa Noxa He peannsosaHHbIM. llosTOMY Bpay B IO-
BCeTHEBHOH JeATEIbHOCTH NOMB3YETCH CTATHCTHYECKEM OTpeneresueM
HOPMBL )

2.4 Kaxoe codepxrcanue BraadsiBaiom B noHsmue “Gonesns”?

B 3aBMCHMOCTH OT CQOTHOWRHHS aOCTPAKTHOMD X KOHKPETHOIO TOHSI-
THe “6o7e3Hs” WCMOMb3YIT B MEAMIIMHE B TpeX 3HaveHuax: OONesHh Kak
thuocodekoe 060bmenne, BOME3HL KAk HO30JMOTMYECKAs ENUHULA U 60~
Jde30n KaK 3a00JeBaHie KOHKPETHOro JenoBera (puc. 7).
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Abcmpaxkmuce Bonessun xax

~ thuaococickoe obobweHmne

— HOIOAOMMYECKan efliHHLA

— 3a60/1eBAHME KOHKPETHOrO
YEAOBEKA

Kounxpemuoe

Puc.7. Cootnomense acTpakTHOrO H KOH-
KpETHOIO B O0JIe3HH

2.5. Kakue cyuwiecmByiom onpedesequs noHsmus “6onesns” kax
gunocoghckoeo obobuerus?

Borneaxs — 810 crecHeHHad B cBoell cBoboae wu3Hn (K.Mapxc).

BeneaHp — 3TO Ku3HE B HEHOPMAABNBIX YCIOBHAX, BO3MOXHas Oia-
rofapd CYIECTBOBAaHMIO TpucnocoOuTenbHrry mexaxuszmoB (P.Bupxos, c
nononHenuesm [O Kowreiima).

Bonesns — aTo peaxius ¢praHH3Ma Ha BpegHO ZefiCTBYION(HEe Ha HeTO
snsuus BHemed cpeant (C.I1.Botkun).

Bonesub — 3To mapyuwlenMe B OpraHE3Me TOYHOH KOODAHHHPOBAHHO-
ctH ero ¢usronornyeckux yuxiumii (K.Bepuap, A.A . boromonen).

BonesHs — 8TO aWaneKTHYECKOe eIUHCTBO ¥ 60pp0a paspymIuTensHo-
ro u zam#THOro (V.ILIIaBxnoB).

Bonesup ecTh HapylleKHC HOPMAaNBHOH KH3HEZesTeNSHOCTH OpTaHMa-
Ma NpH ge#cTBHH Ha Hero NOBPeXKAAWNNINX aTeHTOB, B peayibTaTe 1eTo Mo-
HIDKAIOTCs ero npucnocoburensHue Bosmoxuoctd (H.H.3akko).

2.6. Yem omauyaemcs Goaesne om 300poBes?

CyIecTBYET TPH TOYKH JpEHHA.

1. Her xagecTBenHEX payiuyuii Mexay 00smeaspio # 310poBsem. /Jpy-
THMH CJ10BaMH, GONE3Hb OTAMIAETCst OT 3XOPOBBS TONBKO KOAMYECTBEHHHBI-
mu xapaxrepucTukaMu (K. Bepnap, P.Bupxos, 1.B. /[lassinoscknit).

2. B Gonesxn BO3HMKaeT HOBOE KA4eCTBO, ONHAKO OHO He SBJAETCS
Pe3yNpTaTOM NUABIEHUA UErO-TC MPUHIUMIINATbHO HOBOFO, & €CTh CJEACT-
BUeM Mepex0ga KOMMYeCTBEHHRIX H3MeHeHuid B kavecTBeHHBle (A A.Boro-
MOJIeIT). '

3. Bonesns — 8To KauecTBERHO HOBOE cocTofRHe opraHmsMa. Cyie-
CTBYIOT 3aKOHH PasBUTHst 0O/ne3iy, KOTOpDBle BO MHOTOM OTJIHYAIOTCH OT
3AKOHOB Xu3HenesTensHoCTH opranusMa (BB TamyrusH).
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2.7, Kaxue cyuiecmByiom npuHyunst Kaaccugurayuy 6onesnei?

CynlecTBYeT HeCKOMLKO HPHHIMIOB Kiaccudukanuyn Gomesnei:

1. Smuoiozuneckuil, COTAACIO KOTOPOMY BHIAENSIOT HACASACTREHHLE U
npuobpeTeribe, FHOEKIHOHHBIE ¥ HenlbeKIHouHe boxesin,

2. Anamomo-monozpaguneckuii — CepPeYHO-COCYAUCTEIE 6ONe3Hn, 60-
7CAHY OPTAHOH IbIXAHHA, G0NE3HH TOMEK M Jp.

3. Ilo sospacmy v noty — merckue Oosesns, OGOnesHn CTAPIECKOTO
RO3PACTA, KeHCKHE HONTEsHH.

4. Dxonozunecxuit — Tponmycckue Homeanu, Honeann Kpainero Cene-
pa | Aap.

5. B 5aBHCUMOCTH OT YpoGHA ROPAMEHUH — MOJEKYISIPHBIE DOIE3HHE,
XPOMOCOMHEBIE BOME3NL

6. Coyuaavwvii — npodeccroHaiLHbpe Gonesty, 6onesu BOENNOrO
rpeMent, “Ooresiy muBuiM3anu’

7. Hamozewemimecxufl npunnnii — alnteprrdecikte, BOCIANWTENLHbLE,
OMyX0JCBHE, OOMCHHBIC H AAPYTHe DONEZHH,

8. B 33aBHCHMOCTH OT COOTHOIICHYS CIMPYKIMYPHUIX # (DYHEUUOHATLHUIX
HapywieHut - Opranmieckue 1 hyuKMOHaNbHEE GOTEInE,

9. o xwrunuweckomy meuenuio — oCTphle, TIOIOCTPbIE H XPOHHICCKHE.

10. B 3uBHCHMOCTH OT Memodog, KOTOpblE TPEHMYIIECTBEHHO HCIOIb3Y-
10T D74 TedeHus GONe3HCH, — TEPANEBTHIeCKHe H XHPYPTIHIecKHe H0Ie3i.

2.8 Ymo maxoe namonozuqeckuil npoyecc?

Haronorgdecku# HUpoizecc — 3T0 NMOCAEJOBATENBIOCTL 3aK0-
(OMeDHO BOZUMKAIOINMX B ODFALKH3AME DEAKIHH (14 UOBpexaamonee AeficTBue
naToreiHoro <¢akKTopa. JTO cOYETAHWE TIPOMECCOB paspylleHHs (IoBpe-
}KJLEHI*IH.) H 3AIHUTHBIX KOMIICHCATODHBIX pEElK]_IHf‘I, BOZHHKAIINMHX Ha pasinhx
YPOBHAX OPrallH3aiii OPraHu3Ma N0 JAeHcTBHeM MaTOTEHHOIC (aKTopa.

2.9. Hem pasznuyatomes noxsmus “namosoeuveckul npouecc” u
“Gonesns”?

Hamonozuueckuii npoyece MOKeT PA3BHBATHCH HA Pa3HBIX YPOBUAX 0D~
FAHM3AMMM: MONEKYTAPHOM, KJIETOUNOM, TKAHEBOM, OPTAHHOM, CHCTEMHOM,
Boregswy we — aro cocroanme opranuaMa. Ecnm matonmornueckuil mporece
TOCTHTAET YPORIST OPTAHM3MA B [(EJI0M, T.C. HAPYIIAET €10 MU3HEHEHTE b
HOCTh, TO OH TIPEBPAMAETCS B 60/1e30h. IT09TOMY HATONOTMYeCKHA TIpO-
mecc -— 9TC He 0643aTebuo 6oesHn, OQHAKO e MOWeT BuT, bonesHH He3
TATCNCIHIECKOTO HPOIECCa.

2.10. fodme onpedenenue noHsmus “munuveckue namoaoauye-
ckue npoyeccer”,

Tunuuecrkue NATONCOTHICCKHE BPOIEeCcCs — 30 npouec-
CBI, KOTODBIE DAIBHBAIOTCA {10 O/AMHAKOBLIM 3JAKO0AM, HE3@BUCUMO OT IPH-

LE



HHBL, JIOKAIM3ANAY, BUAA KUBOTUMY ¥ WHIMBUAYATHHBIX OCOOEHHOCTEH
opraiimama. IlpuMepamu Takux mporeccos Moryr 6B BOCNAJIEHNE, OMy-
XOJEBBIH TPOIEcC, MECTHBIE pPaccTpoiicTBa KPOBOOOPAIUEHHS, THIIOKCHS,
TONICTAHTE, TUX0PAKKA.

2.11. Ymo maxoe namonozuveckoe cocmosaHue?

B umpoxoM TOEMMAuMM NaTONOrHYcCKOE cOCTONUZe — aTo
COBOKYIUIOCTD MATONOTMIECKHX HM3MEHEHHHA B OpraHM3Me, BOSHHKAIOMITIX
BCACACTEHE DAIBUTHS NATONOFWICCKOTO MPOrecca. B yakow cMbicie cro-
BA — OTO CTOHKOE OTKAOHEHHUC OT LOPMBl, HMEIIICE DUONOITerKH OTpH-
HATCABHOC SHAYCHUE A1 ODraHUIMa (COCTOMHHC MOCAC dMTIVIAIAH KOUEY-
UOCTCH, pybex, moreps 3y6os u ap.).

2.12. Kax BsaumocBaszans: namojoeuvecKui npouecc u namoso-
2UHECKO® COocmOoArue?

Hamoronmecrkuil IPOUECE U RAMOAGIUNECKOE COCTOAHUE UMEIOT TAKUC
HC CBASH, KAK M Kareropum “meukcume” n “moxon"”, “mmramuuccroe” u
“craTHueckoc”,

Koraa Bpau uaygacr GonsHoro e AAMUBIH KOHKPETHRIA MOM&HT Bpe-
MEHH, TO O H3YYAET Ia-
TOJIOTHUCCKOC COCTOA-
HUC. Korpa Bpad udyuaer
OoNBHOrO B AMHAMHKke,
T.€. H3MEHCUHE IMATONO-
[ Vi THUECKHX COCTOSHEH, TO
OH M3yJaeT IMATONOrHYC-
I CKHIt mporiece (puc. 8).

I ) Boamomusr cnenyio-

Tamononmecriuit npogeee

¥

flamonoauveckoe
COCmMoRKUe

Puc.8. IaTeiorgueckiie cocrodsms orpaganT gu-  DEE Bapnﬁ (et BIANMO-
HAMHKY Pa3ByTHA HATOIOTH'IeCKOTO TIponecea OTUOHICUME  3TUX  ABYX
KATCIOPHH,

1. Matonormucexuii tpomece Ge3 maToHOrMECKOrO cocTtoaniua. Ha ma-
JAIBUBX Tanax AedcTBUs MATOrCHU0re (HAKTOpA NATONOTHIeCKuH nporecc
MOMKET PasBUBATBCA, HO OJMATOKAPs 3ANIUTHHIM KOMIICUCATOPHBM PEAKITHIM
OTKJIOHEHHH OT UOPMBL SIIC (ET.

2. Ilatonormaecxuii nponcee mpossigercs IATONOTHIECKAME €OCTOA-
HEAME. JTO caMelil PACcTIpOCTpaiiCHHE BAPHANT CBA3H.

3. Matomoruseckoe cocTOSHAC 663 MATONOITIECKOTD npouecca. IlaTo-
JOPMYECKUH NPOLCCE YIKC IABCPIICH, A HATOMOTHUECKOS COCTOAHE 0CTAST-
€1 HAJOIIIQ,

2.13. Ymo makoe namonoeuyecxas peaxyus?
MaTonorunecxkag PeaKUHuI — 5T0 NeaTcKBATHLIL B OMOAOrH e

KM Heienecoo0pasHplil OTBeT OPTAUMBMA MK €TO CHCTEM HA ZeHCTRUC 06?}1‘-
: apeaMepHbD pasapaxcaTeaci. Ilaronormeckas peakuis ﬂB.?I}IEICz-{
;I;Ieiie?{iimlgzm)ymmmm101‘»’1_. coBCTRCHHD HaTOJIUl"IfI'IE(".I{OIIfI (‘:'1("1(]31:((:)}[{1;:1 TATOM0
IrHaeckoro npoiecca. [IPUMEPEL JICPIUA, MATOOTH TCCKHE PE@UICKCBL

2. 14 Kaxue BeiBatom ucxoder bonesnei? N

BO3MOXKHDBIE HCXOjbl DOJIEsHei: BBIB,-’LO[JUBJICI'{HC‘ {mosi0C M HEMOJM
HOE), PCIMANE, MEPEXO/L B XPOURICCKYIO OPMY, CMEPTh.

2. 15. Ymo maxoe BvizdopoBaerue? )

BblB,-’l_OpOBJI CILHC 1O TPOICCE, WOTOPRBLI BEICT KK ..’!HKBH,-’[_::’]L[(;?:
HapyIenni, BRIBAHNLIX DOICINLI, U BOCCTAHO WICHAIO I-I()pl\fftﬂh}{h’l}s
HOMICHAI €O cpedoll, AH SEANBeKa — MPCHCC BOETO K BOCCTAHORACHTID

- ety
prﬂ?'(r.(;?:igﬁng;ﬁop('mncme TN COCTOSHEC, IPU KOTOPOM HCUC3RIOT
BCE el 3aB0ACRANME M OPTaHN3M UOJIENCTRI0 sOCCTAIABINBAET CROM
IPHCTIOCOOUTEIRILIC  BOSMOEHOCTH.  [[PH  HEIOIHOM .BhIJ,EO[J(?BJI‘EE{le
BLIPANKCHLL TOCAeICTEH Hoaeniur (OHIE ncTaoTed 00 WA 1IARCETAA,
BrizaopoBrerne ofecieni#gaered CPUMHBIMI (ABAPUHAHBIMKA) KW JOATOBpPC-
MCHHBIMM BAIUTHO-KOMUCHCATOPHLIMIE DE&KIIMAME ODIaH3MA.

2.16. Ymo makoe pemuccus, peyudu3, ocroxrHenue?

Pevuccud -~ 370 BPeMeHHOC yIyINEUMe COCTOAUHH OOABHOTO,
MPOABJAIOIICCCH B 3AMEZIOHH M WAH {{DEKPALICHEYE OPOrpeccHpoBaiiia 60‘
JIC3HY, YACTHYHOM 06pa'mom PA3IBHUTHY WKW HCTIC3HOBCOEE KIHHNYECKHEX
MPOABAEHUH MATOJOIMTECKOTO TIPOICCEa.

PeqHaHue — 310 HOBOE NPOIBICHHC OOJEIHH NOCJE KAKVIICIOCH
HIH HENOANOTE ¢ IMPCKRAIUCHNA. .

Ocnoxucume - 910 BTOPHYHEA 10 OTHOMEHHIO K I/IMEIOlu(‘HC}I
GUJ'ICBHH NATCAOTUICCKHIH Hpoieoen, BOBEII{KQIO]L[Hﬁ B CBA3IH ¢ QOCODCIEOD-
CTHMH MATOeHe3q® MCRBUMUOTO (O{fHOBHOI‘O) 3a60,TI€l%a[lH}I WY KawK HC-
LPCIIBUAEHIICE CHEACTBAC MIPOBOIUBIOKEXCH JHATHOCTH'IECKHY H J’I("—IC6HBIX
MCPONPHATHH.

2.17. Ymo maxoe mepmunanshoie cocmosnus?

T(‘p MHNOAJAbBHBIEC COCTOIHHS - 3TO COCTOSNMA, MOIPAlHYHBIE
ME}KZ[y MU3HREIGY H CMCTLIG, K HHM OTHOCITCH COCTOANMA YMUDAHHSA,
BETIOUAIOMUE  HeCKOABKD CT‘c'l,-’l_HI:.IZ MRCHUr0OHHIG,  AarcuHe, KIHHHYCCKYIO
CMEPTE, SHOJOTHICCKYH) CMCPTh.

2.18. HasoBume ocroBubie ucmopudecku caoxcuBuuecs Hanpas-
AeHUS B yyenuu o BonesHu.

r\’MopethHoe, CONMAAPHOE, BHTANHCTHUCCKOE, AlATOMHMCCKOC, LICH-

TRAAPHOE, QyHKIHO HAABHOE.
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2.19. HasoBume za08mbix npedcmaBumenedl aymopansrozo Ha-
npaBaenus 8 yyewuu o Gonesnu., Kok pasBuBoemea 3mo Hanpal-
Aente Ha coBpemMeyrnom 3mane?

I'ymopannuas nmaronmorms — 310 cuctema
'l‘ﬁOpeTH'-iE‘(‘.KHX BAragaoB, COrJacHo KO]‘U})BIM OCHOB-
HHIM MEXAHM3MOM Da3suTha OOJesHed gBisteTcst napy-
\IEHHE COCTOSIHMS XuakocteH opranusMa. OcHoBomo-
JOMHHUKOM 3TOTO HAIpaBJeIrHd SBMISETCH FPII[I[OKDZL’I‘,
Ero nocaegoparennmu Snum T azer, Mou-Crua {ABu-
nenia), [lapanense, Pokuramcwui, Cemne,

J Ha coBpcmeHHOM 3tame rymopadsHOC 1AIpaBJIE-
E HHe HaxOJuT CROE OTPAXCHMIE B PelMeH TAKHX HpO-
¢ Oaewm, Kax HAPYIUCHHE TYMOPAILHEIX MEXaHUIMOB pery-
Trimokpar AAuy (BHIOKPUHONOTHs), POMb I'YMOPATBHEX (HaKTO-
(460-377 no o)  POB & DASBMTHU {IATONOrUNCCKHX POLCCCOB { MELHaTo-
Pbl BOCHANICHHS, PETYIATOPH Npoiubepammn u ap
TYMOpPaANBHEIE MCXaHHIME! I{MM:\!EIHT(‘TH,
2.20. HasoBume znaBuoix npedcmaBumened conudaprozo wan-
paBaenus 8 yuenuu o 6onesmu. Kax pa3BuBaemcs 3mo HanpaBae-
Hue Ho coBpemennom smane?

C OTHITA pPHioe Hanm PaBilenue — 270 CHCremMa TeOPETHYeC KX
BArias08, COFAAcHO KOTO})]:IM CYIIHOCTE 60}1(—33EIH COCTOHUT B HapyimeHHH
COOTHOWEHYA M XADAKTEPA /BIKEHUST TBEP/AMK YACTHL OpraiuaMa (soli-
dus — TBEPABIH). JTO HAMpPaBNEHHE BOMIHKO g DCHOBE ATOMHCTHILC KOO
yaeuns demorputa. Ocuovononomx koM COMHAAPHOrO HANPABJIEHHS CUH-
TaeTCH APEBHETPECCKUE Bpay ACKIensan (II-1 8. 10 11.3.).

COBPEMEHHBIM  3TanoM pasBuTus paccMarTpUBAEMOr0 HANMPaBAEHHA
CAeAYET CYHMTAThH MOJIer{yJI}IpuyIO ATOMOTHIO, KOTOpas Hayuaaer MO.HEK}“
/APULIE MEXaHU3MEl PagBUTHS Honessiell (nacrencreensas MATONOTHA, MO-
JIEKYUADHAA OHKONOTYS, HMMYHOreIeTHRA T ap.).

2.21. B vem cywnocms xknemourod meopud na-
monoeuu BupxoBa?
Knerognas (pexnan WIdpHas) DaTOoaA0-

FHS — 570 UATPABAEHME, KOTOPOE paCCMAaTpHBAeT
WICTKY Kak MaTepuaibumiii cyberpar Gonesmu, a caMy
Gonesns —  xax  onpereseniyio CYMMy  ropakesimi

MHOMXECTBA OTIENLHLIX KJETOK.

OcHoBuBC nonoKenns aToh TCOPHU Oniam cop-
MYJIMPOBaHb! & pabotax P Bupxosa B 1855-1858 rr. u
COCTOHAT B CACIYIOUIEM.
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P Bupxos
(1821-1502)

D, Maman;n
(1783—1855)

1. M.CeyeroB K.Beprap
(1829--1903) (1813-1878)

1. Boncsdp opraHusMa -~ 9T0 HOJE3NE €ro KIETOK.

2. Bonesus Beerjia UMEET CBOIO JIOKAJNMIATIHIO,

3. boncans BOHMEACT NP OTHOM H3 TPex yoAOBHMi (Tpumaja Bupxo-
Ba). ) 2eMepoMempus, T.C. HIMEHEHHE KOMMUCCTEA KJIETOK, 0) zemepomo-
fiti — HOABJICHUC KJIETOK HC (1A CBOEM MECTC] B) ZEMEPOXDOHUA ~ I10ABIC-
HHEE KHETOK HC B CBOE BPEMd.

2.22. B yem cywrocmo yHKUUONAALHOZ0 HanpaBaexus 8 yyendu

o bosesHu?

IlpencTaBayesy 3TOr0 NAMPABICHHS CYUTAIT, Y70 B OCHOBC PA3BHTHH
Gosteanell Jexar HapylreHHs QyHKUEOUANLHBLX cBS3ei MEXIY OTAENBHBL-
MH 2JIEMEHTAMY OpraHH3Ma,

OcuoBorronoxHuKaMH G YHKNHOHAALHOTO HauPaBleuns
aBorest Mpaneya Maxann u Kion Beprap.

Bo Bropoii monosusie XIX Bexa B Poccun nomyamna passurne xoH-
HEMIs Hepeulma, KOT0pas OTBO/HIA IVIABEHCTBYIOWYIO POJIL B PETyIupO-
BAHUM IIPOLECCOB JKH3UEAEATEIBHOCTH OPFAHW3MA M PasBHUTHH Gonesuell
HEPBHOH cHCTeMbL SIDKHME TIPeACTABUTENsMy nepsuama 6pum 1. M. Ceqe-
HoB, IL.IL[aenos, H.L.Bsesenckufi, A.A Yxromckmi, JLA Opbemnnu,
A Jl.Cuepanckutt,



3. ObLUAA 3TUONOIHA

3.1. Ymo moxoe smucnozus?

ITHONOTHA — 9T0 YIEHUC O NPUMUNaX YCADGUIX BOSHUKHOBEHHS
Oonesneit.

3.2. Kaxue ¢unocogckue Kamezopuu cocmaBadiom ocHoBY
smuonozuu?

B otuoee aTHOMOTHM ACKAT HOHATHS MPHYHHHOCTH H ACTCPMH HE3MA.
MpuaudHuocrs — zv0 prnocodhekan  KaTCropHs, KOTOpI OTPAKACT
OOBCKTHBHO CYHICCTBVIOMYIO CBH3L SBACHHUIL, CPejM ROTOPMX 0 HO ABje-
HUe (UPHYHHA) TIPH OTIPEACHEHHBIX VCIOBUSX HOHIDEKHO BLINABIET HO5-
HUKHOBECHUE ADYrOro snjeins (caeacTsus).

AetepMunuam — 370 dutocoderoe vactue of ofmed, o6beK-
TUBUOH, YHHBEDCANBHON BIAMMOCHSIMN U NPHIHTION 0byCI0BICHNOCTI
HPONECCOR M ABNCHU NPHPOBL, OMECTRA 1 CO3NAHHA,

ITpusesnrensno & arHOAOrHN T06ag 60a031L KAK SIBJenne IMeeT
CBO IpHAMHY. BosuuiHOBCHHe I paseuyne 0MC30M IIPOUCKOIHT e cay-
MAHHO, A MOZIMUSCTCH ONPCACASHHBIM 3AKOHOMCPHOCT M. Mockomnky za-
KOHBL BO3UUKHOBCUMS ¥ PASBHTAS JI000M0 SBMICUHMS MOXKHO 103UABATH, TO
TPHEITIHAM, U0 BO3SMOKHLIM SIBIAETCS YIPABACHME MPOIECCAMM NPLPOLL,
a4 CREIORATCILHO, H DOJE3HN,

3.3. Ymo maxoe npuyuna Bonesnu? Kakumu cBoiicmBamy ova ob-
nadaeem?

Hpuaunou Goaesnu cacyeT CanTarh 10T darrop, Hei KOTOPOre OHA fie
MOZKCT BO3HM KHYTL HY 11DY KAKHX YCHOBHAX,

Dakrop MOKeT ObITh UPHUMHON, ecTH 0OJ3IACT TPEMA CBOMACTRAMMU:
1) ABAACTCA MATEPHANLULIM, T.C, CYHICCTBYET O0DBEKTHBIO, HCIABHCIMG OT
COJUAHMSR; 2} B3AMMOICHCTBYCT C OPraHH3MOM; 3) npuaaer GosesHH ciic-
nursnocrs (H.H.3afiko).

3.4. Cronvxo npuyur mosxcem umems Goneswe?

H JIH PO'B HACT O 60.?1(32}[111 KaK O THOMECKOM IATONOrn'ieckKoM mpo-
CCCC MM U030MOrHYeCKON CAMHILE, TO MOXKHO NPUHTH K 3AKMICICUTIO O
CYINECTBOBAHIN MHOIHX 4PHUME 3aB0NeBaliug. ST0 TAK (A3BIBACMBIL
UPHHOET DO0MHATHOAOrH HocTH, Hanpuyep, upnanHaMy poctaZenns mer-
KHX KAK HOJ0MOTHYECKOH eXMHUIBL MOTYT 6BiTh BHPYCM, CTahUAOKOKK,
THEBMOKOKK, Tpufibl, PaAHANMS, OTPABIAKNNME BCIECTRE, ACMHDAIHT | Ap.
(puc. 95,

O20ake KoTHa pedb uaeT o 00Je3HM Kak 3a00.C0BAMN KOHKPETHOTO
HEIOBCKA, TO MPUHLKIT DOAUITHONOIMIOCTH ABASETCA HepepubLM. B a1ux

22

YCOJIOBHAX gAHHCTBEHHO {i[XaBH
OJHA {{pHYTHA.

P
JMBHBIM €CTh Y¥TBCPEACHHE! OIHA DOJC3Hb —

Bupycti  CTadmnoKorK Mhesmokoxx  [pubal  Muxonnasmal

PukkeTCHK
Acnmpaums a

Papuauua  Orpasnsowme

NexapcrBeHHbE
: BatlecTea

npenaparb
{anneprus)

Puc.9. BosMoskibie T THIE BOCTATe I JICTRIX

3.5 Ymo maxoe ycaoBus BosznuxnoBenus Goneswu? Kark ycaoBus

mozym Brusme Ha pasBumue Gonesnel?

Venoeus pBO3WEKHOBeuw:d BHolXesduwm — aTo COBOKYITHOCT)
pasAnuHpX (DAKTOPOR, CPCAH KOTOPBIX HH OMI HE SIBAETCA alCOTIOTHO
HCOBXOIHMBM B8 cc passur¥s, [lo xapakrepy BIMSAHEA (14 BOBHHEUORE-
nue (HOJICSHE Bee YCIO0BMH pasfacistior ua Ase rpyimn (puc. 10).

CnocoficTByOLME YC0BHA

0 202 2 T OPTAHW3M
NPMYMHA it ,

[penaTcTByIOLHE YCNOBHS

Puc.10. Barapie yelobui Ha BOSHUKHOBeMe H01e3Hu

I. ¥cnoBus, KOTOpHE YCHAMBAIOT ZeHCTBHC MPHYUHLDI H TaKiM odpa-
30M ctiocofcreyior pasenthie Honesar. HampuMep, npuaunoi octpuix pec-
ITUPATOPHEIX 3200NEBAHHI SIBAAIOTCH BEPYCBL, A CIIOCOOCTBYIOUMME YCJI0-
BHSAMYU — OXJIUKJCHHE, YTOMNAEH’e, OTCYTCTBHe MMMyHmTera. Vimoraza ye-
JI0BMS MOTYT MMCTH DCIUAIOMCC IHAueHHe, Bea onpejieJicHHBIX  YCIOBHH,
HCCMOTPST HA HANHYHE UPHIHHEBL, D0Ae3HL HC BO3HWKACT (Hanpumcp, anl-
JIEPTHA Ha TMHNEELIC IPOAYKTHL),

[I. YcmoBus, koropsie ociadasior ZefeTBIC (pHIMHLl H TAKEM 00pa3zoM
OPSHATCTRYOT pazsHTHio Joyicsud, K HUM OTHOCATCH PAIMOHANBHOE THTA-
fIHE, H{PABWIBHAST OPTAHMIAIMSA PEKHMA jHH, (PU3HIcCKasa KyZbTYpa, XOpo-
wHl yxox 3a Homnueiv, MHoraa yolosds MOTYT HOAHOCTLIO HCHTPaTH30BAThH
ACHCTBYE NPHYHHD! (HAIPHMCp, HAJMUC €CTCCTBCHHOTO WK npn/oﬁpercq,}m-
ro MMMYHHTCTA K TEM WY WHLIM BOZOVINTEIIM UHGCKITHORHLI HOTC3HE).
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Puc 11, Perynsproe neTadme n mpapwibasn opranusa-
UM DEEHMA JUIA AKISIOTCH YOTOBISIME, [THCISICIBYIO-
THHMH PazsdTUID GOTesteil

3.6. Kax knaccuguiupyiom smuonoeuieckue poxmops:?
COBOKYTHOCTD TIPHYHH M YCJOBHA, WMEIONHX OTHOIICHUE K BO3(UK-

ITOBCHHIO OOJIC3HM, NOJVYENAA HA3BAUME 3THONOTHYCCKUX harto-

P 0 B. ITHONOIrWILCKUC (DAKTOPh! GHIBAIOT DKIOTCH HBIMM (BHEIHUMMHE) H 31t-

AOr¢HHBIMU (BHYTDEHHHMMK )
3TMONOTUUECKME dAKTOPBI (puc. 12).
K axzozennum daxropaM ot-
IKIOMEHHBIE IHAOMEFHHAIE #ocatea: a) dHAHTECKHE — Me-

iSEkie Hacnepcteennotts|  xammueckoe BosmeiicTBuc, pagua-
K 1HS, BLICOKAs M HH3KAS TeMIe-
DATYDBI, ANEKTPHIECKHH TOK, TC-

perpyska, HEBCCOMOCTB W AD.;

_ 6) XuME9ICCKUE - HeOpraHWgec-
Puc 12, Kmaccuduganua stuomornueckirx  ¥HC H ODFAHHYCCKHC COEAMHCHUA
daxropos. €CTECTBCHHOIO B MCKYCCTBCHILODO

IPOMCXOKAEHHS; B) OMOTOCHYCe-
Kue — BHPYCHL, PUKKETCHH, BaKTCDHH, MPOCTEHIIMC, TeIbMUOTHI, YIeHH-
CTOHOTHC; [) TCHXUYCCKHE — CJIOBO; f) COMUATBHLE — YPOBEUb PasBUTHA
oBIIeCTBa, TPAAUIKM 1 Ip.
Indozennvia, PAKTOPAMH SBISOTCH HACHCACTBEHHIOCTD, KOUCTUTYIHA,
BO3ACT, NOJ, PeAKTHBHOCTD OPraiuaMa.

3.7. Ymo maxoe ghakmopsi pucka? flpuBedume npumeper.

DakToOps PHCKA - IO COBOKYIMHOCTD $axTopoB, HAAMYHC KOTO-
PHX B NMONYLILAE JOACH CTATHCTUYECKH AOCTOBEPHO YBENWYHBACT 3a60-

TIpuHaAnEAHOCTD TEX WK MHAIX yea0BEH K QAKTOPAM PUCKA OTPEre-
JRIOT ¢ TIOMOIBIO BMHAEMHONIOTHILCKHX METOJCB, KOTOpHI® OXBQTBIBB_IOT
Gompmmme KOETHITEHTHE onen. Tax, OBIJIO YCTAHOBJEHO, 9TC (PaKTOpaMu
pHCKa aTCpOCKTIEP03a ABJHIOTCR HApYUIEHHE JHIHAHOCO COCTABA H;?IaBMB}
pTepuaibHAs CHIEPTEH3Hs, BO3DACT, MPHHATEMHOCT) K MYyKCKO

KpoBH, &
p OKHPCHHE, THIOTHHAMI S, HACKCICTBEHIBIC ¢aKTOpHL, CTPECC.

; TIOTY,
?8. KZK BAUSIOM COUUANbHLIE Gaxmopel HG BO3HUKHOBEHUE 6o-
nezneld?

Conwuabibl MY HA3EBAIOT (AKTOPH, CES3AUHBIC C IEATEN,HOCTE0
ofniccTBa, YPOBICM DAIBUTUA SKOHOMHKIL. PazamuaoT “O0JICIHH ITHBWIIW-
sanuu” 1 “OOJICIHH cnadopa3BRTHIX CIPaH’.

“Bojesnt Husuisayt” CBA3AUL ¢ BBHICOKHM YPOBHCM DA3BUTHSA IIPO-
MBIILICHUOCTH, ¢ TOCTHMCHHEM OON(CCTBOM OMpPeICICHHCID YPOBHA [MBR-
ausalmy, K UMM OTHOCATCA aTepocKiIepos, MHGAPKT MWOKADAA, [HIEPTO-
nugeckas DOMC3HDL, ANICDTUH, IEBPO3HL

B c1alopasBHTBIX CTPAHAX PAcHpOCTpancHBE JOMe3HY, B BO3UMKHOBC-
HMM KOTODMY BAXKHOE JHAYCHHE HMEIOT IVIOXHE YCJIOBHA SKU3HH, &_1105063110—
JICHEE IMrUCHEYECKMX TPeBOBaHMH, OTCYTCTBHE cnermumgpuueckol npodu-
MAKTUKH, TU10Xas COMpPOTHBIAEMOCT), OPTaHu3Ma, 370 HHOeKuMOHHEE Oo-
n€e3HHE, 6enKOBO-DHCPICTHICCKAS HeJ0cTaTodHOeTh u ap. Haubomce yaa3BH-
MBIM KOHTHHTCHTOM HBJHIOTCS ICTH.

3.9. fJelicmBuem kakux gpaxmopol8 obvscusiom pasBumue “Gores-
well yuBunuszayuu”?

B passuruu “GoncaHeil nuBHAM3AIMA" UMCIOT BHAYEHUC a) JArPH3HC-
tne  oKpykalomedl cpomel; 6) ypbanusauus — nepeMemcHHC 60ALIIAX
TDYNI HACCACHHA U3 CeJBCKOH MECTHOCTH B IOpoa (H(‘BUO(iMO}RHOCTB Onl-
¢TPO# AZANTALKH BLIBHBACT CTPECCH B Pa3BUTHe B0JC3HCH), B) CHIOAMHA-
MU, T) W3MEHEeHTe XApaKTcpa WWTaHMsg — TOTPCOJIeHHe BHICOKOAHEPreTH-
Y9eCKUX PAQHHHDOBALHX TPOIYKTOB,

3.10. HasoBume ocnoBubie wanpaBrenus obuied smuonoeud. B
qyem ux cyuHocme?

OcHOBHYIe HanpaBIcHH:A OBmeH STHOMOrHH:

1. Moxoxayaanusm. IT0 TCICHAC B TATONOTHH, KOTOPOC IPH3HAET ab-
COMIOTHOC B&PXOBEHCTBO NPHYMHB B BOSHHKHOBeHun Goicshn. Y Gozcshn
BCCTA2 €CTh OHA MPUIMHA. PasHule yCIOBHA MPaKTHICCKM He HMCIOT iiit-
KAKOrG 3HAYCUUA. OTO TeueHMe BOSHMKJIC BC Bropoil mosmosuHe XIX B. H
CBA3AHO C yemexamu B MHkpobuomornmu. SIBASCTCA MATCPHANMCTHICCKHM,

MCTAabHIHICCKHM.

2. Kowduynonaauan. DTo TeUeHHC, KOTOPOC He NPUBHAET Onpmeﬂfxmﬁ:
T0CH PONE NpHYuiBl B BOSHUKHOBCHMM 60le3HW. Lro MpCACTABATCIHM Ci
24 25
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TAIOT, 4T GONE3HLH BOANMKAET KAK CAEACTBUE COYCTAHIS MHOI'MX DPaBHO-
3HAYMMEIX (hakTOpOB, T.e. yeXobHi. Beuenuts U3 Takoi COBOKVIIHOCTH Ka-
KoH-mubo onn, caMpllii cymecTeHH: daktop HC THpencrapiseTcs Boz-
MOMKHBIM { IPHHLIHI ROTH3THONOINYHOCTH). Y KasaHHAS KOMUENUMY TOS-
BUIACE B Havale XX B, M ABIAETCS OTpaenueM CYOheKTHBHO MEeaTHCTH-
YeCKHX BO33DEHHH Ha GoJesHb,

3. Koncmumyuuonaiuam, Cropounnkn 2TOro TCUYeHMS CumTaOT, YT
pelaomee 3HaeHMe B BO3HWKHOBENWH GOICAIH IPUHATICKUT NE [aTo-
TCHHBIM (haKTOpaM OKDYMKAIONeH cpoipa, 4 CAMOMY OPranusMy, B YacTHO-
CTH CTO HACHE\CTBCHHOCTH M KOHCTHTY UM,

4. Heuxocomamuueckoe nanpasienue. Honaraior, yTo B ociope paspu-
Ths BOMCIHEH AERAT HAPYIICIUS [1CHXMICCROH cpepnl yemopera, B gacto-
CTH LOACO3HATCALHBIX [ICUXHAECKHX TIPOTCCCOB. YacTo coMaTuueckas Go-
AC3ID: BOSHHKACT KAK PC3YARTAT KOH(pINKTA MCAKAY 1OTPEOHOCTSMH Opria-
{H3MA I BOSMOXHOCTAMH UX YAOBICTBOPCHMSL DT KONICULHS SBISCTCS
PasBMTUCM yacnug Dpeidga B sMexume.

CYmHOCTS COBPeMEHHIIX npencTapiCHu o COOTHOLIGHHW TIPUYHMH U
YCIOBAH B BOSHUKHOBEHNM OOME3HCH OCHOBHBASTCS Ha FAABITHIX TIPUHIM-
TTaX MHAJCKTUKH M CTEPMHUITH3MA, KOTOPLIE B UATONOIHU PACKPRIBAIOTCS B
CAOKITOM  TMCPETVICTEHUM  TaKMX  UPOTUBOUONOKIOCTEN, KK BHENNIe: i
BHYTPEHHCE, Mac/ICACTBENHOS U 1IpHofDeTeHHoE, cnyuaitHoe ¥ neoGxo/u-
Moe, cnciudacckoe u necnenudwucekoe. Hu ouo ns YCJIOBHH, Bc3 Ko-
TOPAIX NATOTEHHOE CBOUCTBO BOIBYINTCAS HC UPOABHTCA, HM ILAKE HX CO-
BOKYIMHOCTh HE BHI3OBYT 3A00ICBAHUC B OTCYTCTBUC CAMOIO BO36YIUTENS.
OnHako M obujue JAKOHOMEPHOCTH, U HCOOXOAUMOCTE BOSHUKHOBETHST Tia-
TOJIOTAICCKOTO. POTECCa TPpu jeHCTBAN BosOYMTCAS NPOSBAfIOTCS B Ka-
HIOM ENHHWMHOM CHY4ae TOMBKO TPH HAMMYUM HCOGXOMMMBIX /IS 5HTOI0
veronui. Ilpu atom cnemuduneciue ocobernocty Bonesnu (ec dopma, Te-
YEHNE U TJI} 3ABUCAT VKE HE CTOALKO OT BO3OYANTENS, CKOMBKO OT KOM-
TJTIERCA VCMOBUM, TPCXAC Boero oT obmMero cocTosHus OPI'4HM3M4, ero re-
HETYECKOH NPeAPac HOIOKCHITOCTH 1 ap. Ilpu takom pacemorperun ax-
A0€ U3 YCNOBMIA MO OTHOWCHHIO K ONDPEACACHTHON OCOBEHHOCTH GoMesni
BBICTYIACT YIKC KAK TPHMHIIA.

4. OBLWWUA NATOFEHE3

4.1, Ymo makxoe namoeeres?
' TMMarorcmes — 2TO yIeHHE ¢ MCXaHH3Max Pd3BHTHA, TEMEHHA H HC-

yoia BOIe3HH. - .
42 Ha xaxue nepuolvr deaumesa namozeHes t.fonesﬁu. N
PaspudaoT terlpe  nepuoaa:; 1) mareHTHBIR (}IHK_YG&[IHOHI—III:IH;
27} npoApaMATLILI; ) mepHoA BBIDAKCHHBLS KJIH‘IIH‘L‘JCCI{H)’( T{ﬁiffi%o
4y wexoit Boaesi. B laTenTibll ICPHOX emfe OTCYTCTBYIOT ; oo
IMIIHYECKHe [IPUSHAKH. Lro HpOogoaWTEIbHOCTE 0T HCCKOMBKIX '.
wvHA 40 MHOFHY mer (gast saenpn — 20 act). B TPOAPOMATLITHIIT TiEPHOA
TOSBAS OTCE HEKOTOPLIE Necie i IueeKIe IPHIHAKH HOME3IN.
4.3, Kok BagumocBazaner npuduna u namozeHes 6one3nu?

CyigecTBYeT TPH  BADUAHTA
CusTactt _\iozc;-"r,;r HpHEHHOfI u ma- 1 3monom I'IaToreuea
TorenesoM (puc. 13). o Lo

1. ITHOIOTHIECKHH (hbaKTop

HTPAcT PO§lh ToJMKa W nkinouaer 2. . “ 3TOJ‘1[‘MF|
narorcHes, Jlug Tedenug nmarorc- :
HEeE3a jLaﬂbHCI‘f)I]LLIC(;‘ CYHleCTBOB}l- - I'Ia'roreHea
HE TIPUIHHBI He SABIASETCA oba- -
saresHbM (oXorw, nysenast fio- 3.
IE3UE).

2. CocymecTBOBAHUC NRPH-
UHUBL M naToreHesa. llarorenes P
APOAO.DKACTCS 1O TEX HOp.,' foka Prc.13.  Bapuanter  “CocyllecTROBaHMST
Aeficrpyer atHoAornuccKui dak- O THOOIHIL ¥ TATOTEHEa
10D (DOJBIMMHCTBO HHGEKIHOH-

HEIX OoJie3HeH).

E%,()Hcpcngeuumr ATHOJIOFHYCCKOTO (akTopa. AreHTEL, BI.:IBBB.B]_HHE 60:
IE3Hb, JAACPAKUBATCA B OPraliMaMe TOAbIIC, 4CM r{poftoﬂrmw.erc;'l TATOrC
Hea. IIpu oroM cBoHCTRA sTHOMOrMYCCKOTD (AKTOpa MOryT MEHATHCSA réoz_[
BIMgIneM opranusMa (SakTCPHOHOCUTCABCTBO moche viideKIHoHHOH 60
TE3UH).

4.4 Coyemanue xaxkux npoyeccol8 u aBaenuld cocmabasem ocHo-

8y namozeneza? ]

|laToreies fosesni Boelyd BKIIOMACT JIBA THIIL TPOLECCOB W ABNCHUH.
C ognoh CTOPOHLL, 3TO NOBPCKICHIC, PaspyILEHWe, T.e. COGCTBC}{HO na"ro:
JAOCHMCCKHC MaMeHeHHT W npoieccsl. Onn B’CI[_VT K HApVIIEHHAM roMencra
da. C IDVIOH, 37O 3AUMTIBIC, TPHCIIOCODNTENLHLIE PCAKIIHH U Hpouezc}z

ATHONOIMA

NaryoreHes




cel. OnU HAaupaBJeHL HA YCTpaHeHWe HaDYIleHWH TOMeocTasa, BOSHUKAIO-
IIMX TOJ BAMSAHHEM IATOTEHHBIX (aKTOPOB M PaspPYIUMTEIbLHLIX TIPOLECCOB
B OpPraHH3Me.

4.5, Ymo maxoe aGanmauusa u komnexcayua? B vem oburocme u
pasAuyue IMux NOHamMuUL?

AZanTallla — 3TO TPUCHOCOOIEHHE OPraHH3Ma M €rn CTPYKTYP K
H3MEHHIONMMCS YCIOBUAM BHEINIEH cpeinl. AJANTaiHH ofecleddBaeT co-
XDalleHVE TOMEOUTa3a W NMPeZYIPeKAAcT TORPeXIeine B YCIOBUAX AelcT-
BUA PAKTUPUB OKPYKAIOIIEH CPEIBL.

KoMnercanus — 3T0 COCTOSHHE, KOTOPOE DA3BHBAETCH KaK pe-
3YABTAT PEAMMBANAM KOMIEHCATUDHLIX PEAKIHH ¥ TPOIECCOB, HApaBieH-
HLX 12 BOCCTAHOBJEHHE HapYUIEHIIOTO TOMEOCTada BCJISACTBHE IeiCTBHS
MaTUTeHHBIX (GakTopoB. KoMIeHcATHA TWKBHAUPVET TOCTEACTBHA 10BPeX-
LDeHUSA.

Ocnosy aTanTalHY H KOMUIENCALUMY COCTAB/HIOT OJIHH W TC IKe MEeXa-
HIEMEL, KOTODEIC HA3LIBAlOT JAIIMTHO-TPHCIOCOGWTCALHBIMH, WK 3ailuT-
HO-KOMITEHCATOPELIMH.

Pasnauune MeXIy 3TMMH TDOHATISIMU COCTOMT B TOM, UTO IAaNTalms
pasbHBaeTcs LIPH YBeNMUYEHNM HITCHCHBUOCTH Aviictung oburHEnX ¢axTo-
poB BHelIHeil cpepnl. IloppexaeHe ene ve [POWMIONLIO, A MOKA3ATCAN rO-
MeocTaza TpeOBIBAIOT lla KpaliMx TPaHHax HOPMRL. KoMieticanua e
pa3BHBaeTesd NPH ZeHCTBHM NaTOreHHLX GakTopoB, KOUAA NPOMCXOAMT [10-
BPEKACHHE, 2 110Ka3aTedH TOMEOCTAsa BWXOAHT 32 KpalnHe rpaHHuL! ROpP-
MBI

4.6, Kax npoucxodum cmaxoBaerue adanmayuu u KomMnercauuu?

PazaMyaloT ABa 3Talla PasBUTHA ITHX COCTOSHHHA.

1. 9tan HemeancHHO ajanTaiMM M KoMicnealmm. IIpoHcxonuT mo-
GuaHaamus CYIIBCTRYIOUIMX MCXAHH3MOB W Peicphon, B PO3VALTATC e
yBeJHYUBAETCS HArPysxa Ha cfninuy Qynkiionupyioneil cueTeMl, pas-
BMBaeTCH ee THIEPPYHRIMS. [[a oroM rrane coburuyg paROpPatTHBATCA 10
Tagol cxeMme: ACHCTBHE MATOTEH OO (kTopi = 1apVILCHEEe TOMeneTasa —»
BOCHOPHATHE HAPYNIEHHH TOMBOCT@IA = pPOUYJIOPIBE HEHTPLI — HeMmei-
JICHHBle RAMUTHBE peakiuy (cremmpuicckue 1 Hecnenudpuieckue) - ru-
nepd YHEIESA COOTBETCTBYIOIHX CTPYKTY[, NOAZEPKHBAICIHE TOMeoCTas.

II. 9ran poaroppeMeHHOH ajantagHd v KoMDeHcauud. Fro ochoby
COCTABIAET YBEIMIeHMEe MOMIHOCTH CHCTeM, OTBETCTBEIIILIX 33 ajalTaluio
H KOMIEHCANHI0. JTo AOCTUIAeTeH YBOJIMIEHMEM KOIHMUECTBA CTPYKTY],
obecleYMBACINUX rHTepdYHKLHIO, T.C. pasBusaetcs ruaeprtpodus. [Tpu
ITOM Barpyika Ha egBHUY DYHKIMOHAPYIOWEH CHCTEMEL YMCHBIIACTCS 10
HOPMLL Ha KJICTOYROM YPOBHE paseuBaeTcs CAAVIOMas 1eln coOBITHM.
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Tunepdynrnug — Hapynenvwe BHYTPHK/ICTOYHOTO rOMEOCTa’a —> aKTHBa-
THA TeHOMa ~* YBEJIWYCHHE CHUHTE32 COOTBETCTBYHIUWX 6831KOB —»> rpiep-
Tpodua KIETKH.

CpaBHHTENbHAA XaPAKTEPKCTHKA CPOYHEIX ¥ NOJITOBPEMEHHBIX
MeXaHH3IMOB AJaNTalHe H KOMICTICAIIHH

CpoudHble MexaHKH3Mbl JonrospemeHHbie MexaHUIMbl
MoBunH3aumMs CyLecTBYIOWMX YBeMyerue MOLWHOCTH
MEXaHH3IMOB KOMMNEHCATOPHBIX MeXaHH3IMOR
HMcnonbaobanke cyllectsyiowero YBanueHHe KOAMUECTRBA CTPYKTY
pe3apBa CTpYKTYp {runepTpodmal
VBeaneuue HWHTE@HCHBHOCTH yMeHbLLIEHHe HHTEHCHBHOCTH
IYHKIHOHHPOBAHKA CTDYKTYD (PYHKUMOHHPOBAHUA CTRYKTYP AO HOPMbI

4.7. Ymo maxoe npuyunHo-cAeOCmBEHHbIe OMHOWeHUs 8 namoze-
Hese? Kakue cywecmByrom BopuaHmel 3mux OMHOWERUU7?

Pasible coBHTHA, KOTODHE NMPOACXOAAT B OPraHM3Me B IIpolecce pas-
BHTHH 6DJIB3H'FI, HaXOqATCA MEETY CD60PUI B ODEICJICHHBIX [IDHYMHRO-

CAEICTBEHHEIX OTHOWEHUAX, T.C. OTHO M TO JKe sABie- —

HHE [1aTOTeHE3a OJHOBPEMCHHO ABISETCS CIeXCTBUCM oirpe u"‘::;'e

OAHNX COBBITHI W OPHYMHOL APYTHX. ) KomIBCTRA
Pas/HuaioT CAeAYIOHNAC THITb TAKiX OTHOUICHHH. HHDOB

1. “Iipamas gunus”. CobOoltusg B 1aTOTCHE3E T

PasBUBAIOTCA 11O NPSMON JIMITHM, KOT/Ia OJIHD ABJCHHE
. Artepocknepos

ABALCTCA CACHCTBMEM TDEIBAVIIETG U NPHYMHON
cnerywmero {(pue. 14). — i

2. PazneTBAcHHbIe THDBL K HAM OTHOCATCH V- ep,;c;::s:::m
BepreHuvs M koupeprenig. [Ipu dusepzemyuu onpe- KpOBOOBPALLEHHA
feneHHBe coBuTHA MATOTEHE3a MMEIT MHOTO CReICT- T
Buit. Hanpumep, mpu caxapHoMm auafieTe OTCYTCTBHE VirebapiT
WHCYRMHZ KaK LEeHTDPAJLHOE 3BEHO [IATOTEHesa ¥MeeT MMOKEDAR

CBOHM CAEICTBHEM HAPYIHeHUd YrieBOIHOTO, KHPOBO- T
ro, OEIKOBOTO, BOIHO-COJEBOTO OOMEHOB W KUCJIOTHO-
OCHOUBHOTO ¢OCTOAHMA {pHC. 13).

IIp¥ roneepzenytin pasHEIE COBEITHA [IaTOTEHE3a
BEIVT K OJHUMY H ToMy Xe cilegcTBuie. Hanpvimep,
TIpH BOCIAJICHHH B PasHRIX KIeTKaX M B ILIA3ME KPOBH
oﬁpasymTcﬂ pasaMiHBe GMOJOTHYECKH aKTHBHEIC Be- Puc14. Ilpumep
mecTBa (IHCTAMWH, CEPOTUHMH, IPOCTATJIAHIHHBL, KH- "apAMOd  RHHUKH"
HHHBI). Bee OBM BLI3RIBAOT DpacliHpeHHe apTeDUOJ B naToreHese

KapgHoreHHoii
oK
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(APTEPUANBHYIO  I'UTEPEMUI0) M TIOBBIMAIOT HPOHHIAEMOCTL  COCYIOB
{puc. 16).

Hapyurenus yrnesogHorn

THnepraHremus
obMeHa =
HapytleHHs su1poBoro
Y P KeroHemus
ofmena
MNospexknerHe Aedrumr s] Hapywenus Bepkosoro MnepamuHo-
B-wneTok HHECYAHHA obMeta 5 AUMOEMHE
Hapyuenus sogro-conesoro
HesnokUBaHKE
obmeHa 0
apyLIeHKN KHCNOTHO-
Hapywenu OTH Aurnos
OCHOBHOMO COCTORHMA

Pue.15. /lupeprenuis s maTorencse caxapHoro Auadera

------ —— fucramuH

----- ——3 KuHuHbi \

...... —_— ﬂpo(:TamaH,qqul/

...... —— ALETHAXOAWH

IBocnaneHueI

Puc. 16, Konpeprennua wag T NIPHIKITIO-CITeICTREH-
KX OTIIONEIMA B TIATOTEIIE3e BOCTIUIEHTIA

3. “Hopowmstit kpyr” (circulus vitiosus). 3To Tako# THIH HpHIMHHO-
CJIeJ[CTBEHHEIX DTHOMEHHﬁ, Karma OHpe}le.]’IEHHBIe ABAENVA MATOTEHEe3da ue-
PE3 ONPENeneHHYIo NOCIe0BATENbHOCTE COBBITHI TPUBOAT K VCUIIEHHIO
caMuy ce6s. YKA3AHHBIA BApUANT SBISETCA CAMBIM OTACHbIM, TIOTOMY 9TO
OH CaMOTIOIAEDHMHBACT 11ATOreHes 6OJ183HH H ycyryﬁjlﬂeT 22 TEeUYeHHE,

4.8. lpuBedume npumeps: pasBumus namozenesza no muny “no-
poynozo xpyaa’.

B marorenese mofioro moka Gosbmoe snauenve unmeer yMenbliieHne
APTEPHATIBHOIO jraBnenud. Boznnkaomas aprepuatsnas runoTensua spis-
€1CA TPUIHHOH KWCAOPORHOTO rofofaHus. 1 MiloKeus rofoBHOTO MO3Ta
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HPUBOIMT K YTHETEHHIO COCYAOABH-

aTe/LHOLO 1[eHTPa U eme bombireMy

CHMGKEHMIO apTepHaNBHOr0 HABICHUS

(kpyr samKHyICs) (pHC. 17). YrHeTeHHe .
B cragdy meKOMIIeHCAIIHH TipH COCYROARUFATEABHOIO

TeperpeBAHMH 11OBBINIALTCS TeMIepa- UeHTpa

Typa TEeMa, IT0 IPUBOTUT K VBETH-

qeHMIO CKOPOCTM BeeX OHOXHMHue-

CKMX peakmuil B OpPTalusMe, B TOM

qHCAe OKHCAWTEeNbHX. B pesvasrare

BTOTO  BO3DACTACT  TEIIONPONYKLMA

M, KaK ¢JIegcTBue, emle OoJBIIE YBEAHYHBACTCA TEMIUEPATYPd Tela

(puc. 18}.

4.9. Ymo makoe zaaBHoe 38eno namozenesa?

TaarHOE 3BCMNO
HaTOreHesa — 210 [Ipo-

Prc 17, “Tlopouneit xpyl” » narore-
HE3e THoKa

Bbicokas eHelUHAA TeMneparypa

. e
HEeCe, KOTOPHIH  neodXopum Vemnepamypa
OIS PAa3BepIHIBAHEA  BeeX mena
ocTanbHLX. OH pasBupaer-
CT IOA ACHCTBHEM 3TWOJIO- t Tennonpoaykuws t Cropocrb

THUSCKOI) ti)am’opa H Onpe- AUMUMECKHX DEAKLIMH

nenser croeyudmky  Hoaes- $ UHrencusHocT
au. CBoeBpeMentas JIHKBH- OKUCAUTENbHLIX
mamus THOARMOIG 3BEHA TIPH- NpoLeccos
BOJMT K VCTPANENUIo 11ATO-
JACIMYECKOTO  OPOMEta B
nemoM. Ha oatom ociopan
TAABHBIH IPUHIUIT MATOrEHETHTeC KOTO JIedeHUA Hose3el.

Tak, npyn caxapiom juabere THABNBIM 3BEHOM [LITOIEHE3d ABASETCA
HEROCTATOK MHCYIUNA. JInkbumanug ero (BBegenue ropMOHA) NPUBOIUT K
VCHE3NMOBEHHID APYTHX TPOABJeHMA GosiesHu (IMOePrIMEeMUH, CI0KO3Y-
PHH, TOMUANTICHE, KETOHEMUH, KOMEI),

4.10. Ymo nownumarom nod cnequibuteckumy u Hecneyupuyecku-
MU MEXAHUIMAMUY NAMOZENE3?

B marorenese Beerja coueraorcs cneundHueckHe H necneyude-
CKHE MNPOIECCET U MEXAITHIMEL,

Creydpinieckue BeelleIo 3ABUCAT OT CBOMCTE M OCOGEHHOCTEHR LIPMUMIBI
Y Oupenesqior OCHOBHBIE XapakrepuCTHkH Gonesun, [Touck crneipdmeckux
HPM3HAKOB JIEKUT B OCHOBE PACTIOSHABAHUS {AHATIOCTHEA) Honesmeir.

Hecneuuguueckie oTPEEIAIOTCS TENETHIECKY feTePMHUITNPOBAIHBIMY
CBOHCTRAMM CaMOTO OPIAHUZMA, 3AKDEILIEHHLIMU B 9BOMIOIWMH, DTO MeXa-
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Puc. 18, “TlopounHi Kpyr” B DasBHTHH THIEP-
TEPMLEiL



HU3MBI CTAHAAPTHOTO OTBeTa Ha moGoi matoreHHsd dawrop. Ouu wanp
JeHhl Ha YBEMMYEHHe DESHCTEHTHOCTH OPraHW3Ma K TOBPEKICHHIO M OC
MECTBAAIOTCS PH YYacTHH HepBHOH W SHAOKPHWHHON DPEeryiATODHBIX CUE
Tem. B cBasu ¢ 3THM BeuAensioT uepsuvie (Mapabvios, HATOMOIMYECKAs [
MHHAHTA, HapyIleHWd KOPKOBO-BUCIEPANBHBIX OTHOIIEHHH, HEHPOANCTDO:
dugecknii ponecc) u andokpuituuie (CTpecc) HecTeMbMIECKHe MeXaHH
MbL TTATOTEHESA. '

4.11. Koxue cywecmByrom cBiszu mexcdy mecmuoimu U oémwm
AsBaeruamu 6 nomozenese?

BoamoxkHO cymiecTBoBanMe ABYX TUIIOB CBA3CH MEXKAY MECTHbIM
oBLINM B ITaTOl'eHese.

I. IlepBruyo pa3sBUBalOTCH MecTHee Hapymenvst. QM IPU COOTBETCT
BYIOMNY YCIOBHAX MOTYT IPUBOAUTE K 001(MM U3MEHCHUAM B OPFaHU3ME,

Tak, BocnageHue, OMYX0AH, OKOIrM SBASIOTCS MECTHBIMM NMapyIieHuH-"
sy, OmAnako, ecnm HX BBIPAXKEHHOCTH HOCTHIAET ONpeeleHiolo VPOBHS,
OHM MOTYT BBRIABIBATH DA3BUTUE ODMUX MADYNIEHMH  APXOpamkH, Kaxek-
CHH, OKOTOBOH HomesHm.

[I. llepeuuno paspuBaortes ofmue HapynieHHA, Ouu MOIYT HPOsB-
AATHCS MECTHBIMM U3MEHENTHIMH.

Tax, npu caxapuoM guabere (o6uem 3ab0neBaHNN) BTOPUMHO PA3BU-
BAIOTCA MECTHBle NPONECCH — (YPYHKY/bl, TOPAKEHUS COCYAOB, HePBOB}
MoYeK, ceTwatkyu riasa. Obuue HaMeHeHUs TUITHAHOTO OGMEHA B OPraHH:
Me 9afTO BEIyT K PAIBUTHIO aTEPOCKNEPO3d, UTO MOMNET NMPOSBIATHCT Ta:
KAMHM MECTHBIMH HOPAKEHUAMH, KaK MHGAPKT MUOKADAA, MHCYIbThI, TaH
rpeHa HUXKHeH KOHEeUHOCTH U p. -

4. 12. Kak BzaumocBa3ans: CPpYKmMypHLIe U PYHKULOHAAbHIE HA- |
pywenusa 8 namozenese? '

B ocHoBe M06nX hyHKIMONAILHBIX HADYIIEHWH NeXaT CTPYKTYPHbIE .
M3MEHEHHST Ha Pa3HBIX yPOBHSY GHOIOTHIECKOH OPIaHu3aluy — MOJeKy-
IAPHOM, CYOKIETOUHOM, KAETOMHOM M T.J. OTCIONa CleZyeT, 4T0 YHCTQ:.
thyurkioHansubix GonesHedl Her. C apyroif cropousl, (hyHKIHOHAMLHbIE
HapylleHns, BO3HUKANIUE B IATOTeHe3e, MOTYT OLITL DPUMHHON DasBuTUA
BTOPHUYHBLIX CTPYKTYPHBIX HaMeHeHMH. Tak, ruliepdyHKMS KIeTOK W opra-
HOB {(PYHKIMOHATBHBIE U3MEHEHUS) 31KOHOMEPHO HPHBOAMT K UX THIEP-
TPOUU (CTPYKTYDHbIE H3MEHEHUS),

5. NATOTEHHOE ,ﬂ,EﬁCTEHE
P®AKTOPOB BHELUHEHW CPEADI

5 1. Ymo maxoe mexanuweckas mpaBma? Kaxue obuue Hopywe-
Hus mo2ym Beime obycnoBnersr mexanuyeckol mpaBmoli?
Mexanudeckads TpaBMa — 3TO NOBPEXKIeHHe TKAHH TBePIHIM
TeAOM HJIM PACcTIpOCTpaHeHHeM B3PHIBHOH Bosmbl. MecTHO TpaBma MOKeY
HPOABJSTECA B BHAe pasphbiBoB, yIIuGOB, TepeloMoB, PA3NaBNHBAHNA UTH
#x koMBuHanmy. Yacto MexaHHYecKas TPaBMa COMETAETCH ¢ KPOBOTIOTEPeH,
JIOBPEKAEHNEM HEPBHBIX CTBOJIOB H KOMHBIX HOKDOBOB. l.[anﬁf)mze TSRE-
AWMU OOIIMMH TIPOSIBIEHUSIMHK TDABMbl ABAAIOTCSA TPABMATHUECKHH MIOK M
CUBIPOM ANUTENEHOTO DA3AABAMBAHHS (KDAMI-CHHAPOM) (CM. DasL. 12).

5.2 Kokue nomoaoztdecktie npouecce mozym pasbuBameca npu
delicmBuu HO Op2arU3IM mepmudecKkux HaxmopoB?

Ilpu obuleM AeHcTBMM Ha OPIAHWAM BLICOKOW TeMITeDaTypPRL MOXKET
Da3BUBATHCA Zunepmepmua (NepelrpeBaHHe), IPH MeCTHOM — oxcozu. [lmu-
TeJbIIOE TIpeObIBAHAE OPraHu3Ma B YCJIOBMAX HM3KOH TeMITeDaTypbl MO3KeT
TPMBORMThL K Pa3BUTHIO ZUROMEPMUY, MECTHOE Xe JelicTBUE HM3KOH TeM-
fepaTypsl SBJASETCI NPUYHHOH OMMOPONCEUA.

B pasbuTuM TUOED- M THUIIOTEDMUW BBIAETAIOT ABE CTAAMH: KOMIEHCALMHY
i dexomnercaruy. B nepeylo cTaguio GIAroaaps 3alliMTHO-KOMITeHCATOPHBIM
peaKkiMaAM OpraHuaMa TemIepaTypa sjipa Tena He MEHSeTrcd, HeCMOTPA Ia
JeiicrBue Tepmuueckny taxropons, B¢ ykasanubie peakmyu GyayT Hemocra-
TOSHb], TO HACTVIAET CTAAUA AeKOMIIEHCAIMH, OCHOBHbIM TPU3HAKOM KOTO-
POH ABASIeTC BRIXOA TeMIIEPATyPhi TETA 34 TIPEAeIbl HOPMEL

5.3. Kok usmensemcs mennonpolykuyus u mensoomdada 8 pas-
Hore cmaduu 2uno- U sunepmepmuu?

Maronoruvecku npouecc TennonpopyKuWn Tennootnava
funomepmus

Cragua KoMneHcalmu YeeAMuMeaeTca ¥MeHbwaeTcs

Cranua pexoMNeHcaumri ¥YMeHblwaeTcs YaenvyupasTcr
Tupepmepmun

Crap,ng KOMAeHCAL MU ¥YMeHbLaeTcs YaenuuupaeTcs

Crapua pexomnencaimu Yeenuuueaetca YmMeHblaeTca

5.4 Kaxue szawmumuo-xompnencamopuvie peakyut pasBuBaiomcs
npu eunomepmuu?

[Ipy rMnoOTepMHM 3aMTHO-KOMTIEHCATOPHEIE PEAKIIMM Pa3BUBAIOTC B
ABYX HanpanbmaeHUTX.
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[ Peakiy, HaTIpaB/ieHHEIe HA OTPAHWYEHME TEIUIOOTAAYM: a) CTIasM fie-
prchepuueckux cocyRoB; 6) YMEHBIIEHHE TOTOOTIENEHHS,; B) H3MeHeHuHe TI035l
H JApyTHe TOBEAEHMecKUe DEAKlMHM, YMEHLULUOH(ME TUIOW@ALE OTKPAITHX 10-
BEPXIOCTEH Teld; T) TOBBIIIEHHE TELIOWIOMANMOHHLIY CBOHCTE WIEpeTH ¥
MHBOTHEIX 33 CYET COKDAEHUS TVIAjKAX MBI, NOAHMMAIOMME BONOCH (Y
UEMOBEKAL COXPAHUIIACH DYAMMEHTAPHAS Peakinui — “TYCHHAS koxka”).

1. Peakiuy, wanpasneHHbie HA MOBBIUEHHE TEMAONPOAYKIWW a) VBe-
AHYECHHUE COKPATUTENBHOTO TepMOTeHe3a (IIOBLiIleHHe TOHYCA CKeNeTHBIX
MBINIL, MBIIUEMHAS APOXKE, 1IPOVABOJbILIE ABHXKEHMS), () VBENHIEHUE He-
COKDATHTENLHOTO TEPMOI'CHE3a (YCHACHWE OKHCIUTENLITHX MPOLECCOB, pa-
sobmrernue okucTeHna U gocthopuinpoBanus). '

5.5. Kaxumu co6cmBenHo nomofozuyecKumy u3mMeHeHusimiu npo-
asBasemes cmadus dexomnencayult npu sunomepmuy?

I'naBHBIM MPU3HaKOM STOH CTagUM SBASETCS HOHIKEHHE TEMIEPATY-
PBI Ipa TeJd, YTO 3dKOHOMEDHO NPHBOAHT K YMEHBIIEHWK CKOPOCTH BreX
OUOXMMHUECKNX Peakiult B OPIANHAME, B TOM 4MeIC M IPONECcOB GHON0-
rudeckoro oxmeacnud. 1Ipa »rToM pe3ko yMedbInaercs morpebieHHE KU-
ciopopa U obpasosanne ATM B kiretkax. JleduiuT sHeprin NPHBOIHT K
YTHETEHUI) MKU3ITEHHO BaXHbix HYNRiME opraHusMa aestensnoctu ITHC,
IEXaHus, KPOBOOOPAMICHUS, B DeSyMbTATe 9€ro Pa3BUBAETCS KHCIOPOAHOE
roaomanne, 'MImoKcHA, B ¢BOK ouepexb, veyryomer gedmpur ATD — 3a-
MBIKAETCA “IIOPOYHEIE KPYT”, IPUBOISIMINA B KOHETHOM MTOTE K CMEPTH.

5.6. Kokue sowumuo-koMneHcamophvie peaxyuu po3BuBaromces
npu eunepmepMuts?

Hpn THmeprepMUM 3AHIMTIIO-KOMIIEHCATODHEIE [JEAKIIMU HATIPABTEHSI
Ifa yBenuueHue reriootaadn. K nuM oThoesTes: 1) pacmupenue nepude-
PHUECKHX cOCyoB;, 2) yBenuuenye NOTOOTAESNEHH:; 3) DEaKnuH, HApaB-
JIEHHLIE Ha VBEAHYeHHe IIONLgH OTI{prTOI‘jI TMOBEPXHOLTH TEJA (}ISMEHE—
HUE TI035L, NOBeAeIIYecKue PEaKiUn); 4) TennoBas OBIIIKA ¥ JKUBOTHBIX.

5.7. Kaxumu co6cmBeHHO NnamonozudecKums UIMEHeHUusSMU npo-
aBnsemcs cmadus GexOMNeHCayUY npu aunepmepmuy?

OcHOBHMM TpPH3HAKOM BTOPOTO MEPUOAA TIEPErpebanus — cmaduy de-
KOMHGHC(M,{RH HABAASTCH MOBHIUCHHE TEMIEPATYDEL Teqdd. OHO COMPOBOXAA-
ercs peskuM BosdyxaenueM [[HC, yeunenueM aplxaHusa, kpoBoobpaniexus
1 obmeHa Bewuects. JasbHeliiee MOBHILIEHAE TEMIEPATYPH Teda H nepe-
BOSﬁ_YH{HEHHe HEPBHIJX IEHTPOB MOry?T 3dKOHTUTLOA WX HCTOUIEHHEM, Hd-
PYLIEHHEM ABIXaHUA, LI)_YHKII}IH ceplra M CHUMKeHHeM 4APTEPHAILHOIO JaB-
JICHHA, Pﬂ.’iBI’tHﬂC‘TCH THITQHCCH A

B pesy.abraTe 06}IJIBHOT‘O MOTQOTACACHHUA PA3BUBAETCH 0683B03‘KHB&“
HHE, HAPYNIAETC AIeKTPOJHTHELH obMen. CryleHHe KpoBH W TIOBRINEHUE
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ce BAKOCTH COSHAIOT IOTIOHWTENLHYIO HATDY3KY HA ammapat KpoBooHpa-
DIEHHS W ¢TI0COGCTBYIOT PasBUTHIO HE;0CTATOUHOCTH ceprua. Ha Qoue na-

pac’raIOL\IHX ABIEHHH KHCAODOAHOID [OIGAAHUA TOABNAKTCA CY¥JIOPOTH,

HACTYTIAET CMEDTS. |
‘Ocrpoe TieperpeBadne ¢ OHCTPHM MOBBIIEHNEM TEMIIEPATYPEL TeJa

[TOAVYMTO HASBAHWE TEMAOBOTO yaapa
5 8 Kaxue obwue usmenenus mozym Bo3HUKaMe NpU 03#€020x?

Kommuieke ofmiux HaMenemit B OPraHuaMe, BOZIIKAPDIIMX MPH oG-
MMPHAX M rIyGOKHX 0OraX, HOCHT 1133BaHME OROTOBOH DOdE3 I

Pu3nHudIoT CAeVIOIUHe CTAMHH OMOIoBOM G07C3HN. OKOLOBhiA IOK,
OKOTOBAS TOKCEMIUA, OXKOIOBAS WHQEKI(MS, OROTOBOE MCTOUIEIHE, HCXOZ.

B pasBUTHU OXCOZ0G0Z0 MOKG V'JIABHAA DOMb NPUHAUIEKNT DOICEOMY
Gakropy. DTHM, B WACTHOCTH, OOBACHACTCA BECBMA TPOAOLKHTE/HAA
apexTvUbHAS (rasa (hasa Bo3OYReHNT) IUOKA,

Osicoz0gute MOKCUMY. TOABIAIOTCS B OPIAHM3ME B PE3YNBTATE HAPYIIE-
HHg ofMena BemrecTs, HO Gosliue Beero Hx oGpasyeres Ha Mecre UOBPEx-
menna. V3 moBpeXXAenHbIX TKaHEH B oBWIMH KPOBOTOK MOCTYIAKT JIEHATY-
PHPOBANHn Ge10K W TOKCHYECKHe YIPOAYKTHL ¢I'0 (hePMEHTATUBHOrO IHA-
poum3a.

Wnrokcukanus oprandaMa veuamsaercss ungexyuei. Ee Herounuxom
ABNAIOTCS MOBPEXKICHHHE TKAHM U COASPKUMOE KMIIOK, DTO OCHONKHENHe
OfVBACHSIETCS CHIMKEHHEM (apheDHLIX ¢BOHCTB OPraHMaMa, B 9dCTHOCTH TH-
Henbio KOXKu, HapylueHueM (QYHKIUH cHCTEMBl MOHOHYKJIEADHLIX (haroim-
TOB, H3MEHEHHEM SAIIHTITLIX CBOHCTE CIH3UCTOH 000JIOTKY KUIIOK,

Bonnuoe 3Hadenue B MATOreHe3’e OXKOTOBOH GoMe3IM MMERT obesso-
HCHBANUE N HADYUEHUA DeKMPOnumn0z0 06mena. Ioteps 6IKOB H KUTKO-
CTH MPOUCXOAUT LIABHBIM 0OpasoM Ha MecTe TMOPAMKEHMS KaK De3yNsTar
HOBHINEHNSA OPOHUIEAEMOCTH COCYAMeToN crenku, Crymenue KPOBH U Io-
BhLIIEHHE €€ BAZKOCTH 3aTPYAHAINT KpoBoobpametie v paboTy cepana.

(Ohicozosoe demomelitie XapakTepHAyeTe] TPOrPeCcCHPYIoNEH GIXeKCH-
eff, oTeKaMM, aHeMHeH, gucTPodHIecKUMH M3MEHCHHAMU BO BHYTPEHHIX
OPraHaX, OCAOKHEHHAMH (TTHEBMOHMWeH, moMepyaotnedipUTOM), HEJ0CTa-
TOTHOCTHI0 KOPKOBOTO BEHIECTBA HA/TIOUETITHKOE.

B nponecce B3/ 0poBIeHHS MPOHCXOTUT HOANOC OTTOPKEHUE 11CKPO-
THUECKNX TKaHeH, salloJHeHwe jrepekra rpaHyianuaMu, pyOrepaHue w
AMUTEIHBAITHA.

3.9. Koxue Buloi UCHUIUPYOUL20 USAYYEHRUR MOzYMm OKa3boiBome
namozennoe delicmBue Ha opzaHusm?

HarorenusiM aeficTBueM oOMafaleT Bee BHAL MOHH3UDYIGIETG H3IY-
UEHHS: KOPNyCKYJAPHEIE (0~ M f-MACTMIE, HEHTPOWSI, NPOTOHEL) H 3JIEK-
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TPOMarHWTHBlE BOAHK (PEHTICHOBCKOE, laMMa-H3AvieHHe). MexaHusmMbs
TEHCTBUS MOHM3MDYIOMIEH PANMAIMH HA KAeTKW H MOCHASICTBHA o0AyUYeHns
OpIaHH3Ma TIPEACTABAEHB Ha puc. 19.

HOHU3HPYIOLLEE U3NYYEHHE

Hen B:;i:l;g!_b_e ' :
* {paguoni3 Bogs)

" Mlpamoe pehcrame

O6pazoBaHue CBOBOAHBIX
pafuKanos NepoKCHADS,

Mospeskgene PRAMOTOKCHHOB
BroNorHuecKMxX

MaKpoMOonekyA

{HyKneMHoBbIX Tosperperme membpan

{nepokcrporDe oKucneHHe

KHChoT, Henkos)
\ A/ nUnKaoe)

Mospexgenue QEASLLHXCA
KNETOK, MensicHHas
rufens KAeTok

OcTpoe nospekaeHHe

HameHeHue resoma
u Buictpas rubens

{Myrauim) KABTOK
KocTio-mo3srosas ]
diopMa OCTPOH
nyuesoi Bonesmn, Mecthue nyuesnie
xpounuﬁe;nm Ayuesan nNopaxeHnn {nyyesbie
QTRaneHHpe noCeacTEHA; neatin QWOIU), KHLLIEHHEN

ANOKAYECTBEHHBIE OMYXOAH,
- NPEMIEEPEMEHHOE CTApEHHE,

1 Mo3roBas opmbl
OCTPOH fyqenoM

HECHREACTBEHHbIE BONe3HK Bonesmu

Puc. 1% MexaiimaMer NaToTenHOTe AeifcTBHS HOITHBHPYIOMIETO H3ITYYeIHA

5.10. Om 4ezo 308ucum uyBcmBumenpHocme mranelf kK delicmBuio
uorusupyroweld paduayuu?

ImaBHbIM haKTopOM, OLPLASASIONMUM UYBCTBHTEABHOCTL TKaHeH K
HOHM3UPYVIOMCH DAmHALNK, SBASETCA CHOCOAHOCTR KAeTOK K NOMEHHIO H
ero HHTEHCHBHOCTSD. CI[B}IOBHTCJII)HO, CAMOH BBICOKOH PAIHONVBCTBHTE MR-
HOCTBIO 06JTEU[E{IOT TKAHH, B KOTODBIX TPOLCCCHl ACACHWA RKISTOK BLIDAXe-
Hel Hanbomee HHTCHCHBHO., JTO B NEPBYVIO OYepedk KPOBCTBODHAA H JIMM-
Cl)DPIJ[HHSI TRAHM, Iae 06HOBJ’I(‘.‘.H}IE KACTOK ROMCXOQJIHT MOCTOANITO, Crne-
I[yIOI_L[EIUI B paCcCMAaTPHEBAEMOM DAY CTOHT 31MTEIHATILHASL TKAITh, B ocoben-
HOCTH 3UWTEAMH [THIEBAPUTEABION TPYOKH M IIOMOBBIX JKEJIE3, a TAKKe
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NOKPOBHRLA SnUTEAHH KOKW, 30TeM — 3HOTETHH CcOCYAOB; MOCAEHHE B
sTOM DAY — XPANIEBAst, MBUNCYHAR U HEPBHAS TRAHM.
511 B yem cyuHocms npamozo noBpexcdarwwezo deticmBus uo-
Husupyroweld paduayuu Ha Knemxu?

oy OpsMBM UOBPEKAAOMIMM THCTBMEM MOHUBUDYIOIEH DAgHAIUK
[OHUMAIOT NellOCPEICTBEITHOE ee NeHCTBHE HA MAaKPOMOJNEKYABl M HA/IMO-
meKyJAPHEIC CTPYKTYPBL KAETOK (CM. PHC. 19). Sueprust wonuzupyiomei
PAIMAIIHH, TPEBEIIAINASL SHEPTHIO BHYTPUMONEKY/IAPHBIX M BHYTPHATOM-
HuIX CBs3el, BHEBLBAET MOHU3ALMIO MOFEKY., PA3pPblR HAHMEHEe [1OTHBIX
eBstaei, 06pa3oBanue CBOOOIHRIX DATUKATOR M T.A.

CTpYKTYPHBIMH UDOABACHUAMNA {IPAMOTO JEHCTBUA PAMANUN ABIA-
IOTCA PA3pHbIE XpOMOCoM, paculermenve momexys JHK, PHEK, Hafiyxanue

OPTAHOW/IOB KAETKH.
[Mopcaurano, 4To NpaMoe AeHCTBHE Pajgvarui 00yCI0BIHBAET OKOMO

45% cyMMapHOro 6Hoornyeckoro ee sGdrkTa.

512 B vem cywrocms Henpamozo noBpexcdowwezo deiicmBus
vonusupyiowel poduayuu na kaemku? Ymo maxoe paduosus Bo-
Ot ?

HenpsMoe noBpeAtaoniee [eHCTBE HOHMBUDYIOuEH pajHanuu oby-
CI0BJIEHO 06pPAas0BAHUEM B KIETKe GOMBIBONO KOMWUECTBA CBODOJITHIX Da-
onEanos. OCHOBHBIM HX HCTOMHHKOM ABASIOTCH MOACKYJIBL Bosl. IIpoiece
0OPAAOBAHNS CBOGOIHBY PagUIGUTOB BOIOPOAA M THAPOKCUIA M3 BOJBL TIOX
BAUANUEM PATMALMY [IOTYUUT MA3RAHKE PAJMOMTH3 2 B OJUBL

PaguonH3 BOILL
H,0+e” — OH™ + HY;

H,0-¢" > OH" +H";
Ofpasosanne BTOPHYHBIX CBOGOTHEX DATHKATOR!
OH® +OH" — H,0,;

H,0, +0H" - H,0+ HO3;

H,0, +HO; — H,0+0, +OH";

H,0, +H" — H,0+0H".

Obpazosasliueca crobouiie pagvkadsl BIaHMOZEHCTBYIOT JIPYr C
APYroM, B Pe3yibTaTe Yoo 0OPasyioTes TAK HA3LIBACMALE BTODHYHbIE CBO-
Gommite pagukansl M MPOTCPOKcHsl VX HakomieHHe BegeT X GHICTPOH
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AKTHBAINY NPONECCORB CBOOOAHOPAAMKANBHOTO OKWCIEHWS a30THCTHIX oc-
noeanni JJHK u PHK, 6enkos-dbepmenton (ocobenno cyabGruapuabHbX
IPY¥NI, BXOAAUEX B COCTA AKVHBHBIX HeHTPOB), FUIUAOB, aMUHOKHCIOT,

Ha momo menpsmoro geficvBus npuxoautes 53% cyMMapHOIO HHOIO-
rugeckoro adibekta MOHUINPYIOmEH pagHauu,

5.13. Umo makoe paduomorcutio:?

PaZlWoTOKCHHHE — 9T0 NMPOAYKTHE cBOOOAHOPATUKATLHOIO OKHC-
MeHus, 06pasylomHec B TKAHIX MOJ AcHCTBHEM pamHoaKTHRHOrO obayde-
nud, HauGomslilee 3uadeHNne B DATOrcHe3e JYMeBLIX TOPAKEHWI UMEIOT
AUNMAHLE DAAUOTOKCHITEL {AUNVIHEE FHADOTIEPOKCHIE, STIOKCUIEE, Abje-
ruabl, Ketowsl). fBiAdch ITPOMEKYTOYHEMH W KOHETHBIMH TIPOIYKTAMH
IEPOKCHAHOIG OKUCTIEHHA JAWDWIOB, OHM HAKUJIMBAIOTCS B MeMmOpanax
KJIeTOK H HApyIIanT ux OapeepHile cpoiicTha.

Kpome Toro, B OOIYUENHBIX KIETKdAX M3 HEKOTOPHIX AMMHOKHCIOT
(TvposuH, TpUNTOGan) 00PA3YIOTCT TaK NMa3kiBaeMble XWHOIOBBE PATHO-
TOKCHHEL OHM SBALIOTCS XHMWUECKUMH MyTAreHAMH, YrHETAIOT AKTHE-
1ocTh MuornX (hepMeHTOR.

PamnorokcuHEl, rionagas U3 NOBPEXNAEHITEIX KIETOK B KPOBE, OKA3LI-
BAIOT MATOreHHOE JleHCTRYE M HA VAANEHHbIE OT MecTd ux o0pasoBaHud op-
raHbl M TKaHK. DTHM, B TacTriocTit, o6bicnaoTea obliue mapyureHus B op-
TAITM3ME TIPH MECTITbIX JYIEBBIX HOPAKEHHIX.

5.14. Kakue gpakmoper cnocobecmByrom u xakue npensmcmBywom
pasBumuio ny4eBoix nopaIicerul?

PassuTnio nyvesbix nopakenui crnocobCTBYIOT NOBBLIIENVe TeMIepa-
TYPBL YBeJTH'IEHHE HATIPAAKEHUA KHCIOROAA H COAEPAAHUA BOALI B TKAHAX.
B 3TuX yomoBMSX yBeIHMMBAETCA CKOPOCTE CBOOOMHOPANMKASBIEIX [eak-
Ui, a CcHeoBATeNbHO, M MeNpAMOE TOBPeXAAI0Nlee TEHCTRHEe MOHM3H-
pylouteii paguanun. 11 HaoGopoT, TOHIKeHHe TeMTIePATYPhl, KHCIOPOAHOE
TONONaHUe N OGE3BOMMBAIME ABASIOTCA (BAKTOPAMH, 3aMEATAIOIMMH pas-
BHTHE JIY"EBLIX IOPAKeHHH,

5.15. Kakue 3auiumHo-KOMreHCamopHeie Mexanusmel 8 KiemKax
HanpaBaenvl Ha npedynpexcdenue u auxkBuldauurwo aywveBozo no-
Bpexcdenus? Ymo maxoe paduonpomexmopei?

iIJIH 3allIMTBE KNETOK OT NYUEROTO NOPAKEHNA n}mﬁoﬂhmee 3HAYeHHe
UMEIOT aHMUOKCUOGImIble clicmeMut i Mexanuamsl penapavun JHK (nox-
pobHO eM. pazi. 6 u 11).

Pa AHOIPOTEKTODAMH HA3LBAIOT HBEHCCTRY, BBCJEHHE KOTOPLIX
npefyupexasacT I YMeHbIImeT cTelleHb PASBUTHA TVUIEBLIX HODE).HCEH}II‘:L
Haubosree u3ydeHsl ceroamnst ¢ 31od TOYKM 3peHUs] aHTHOKCHAAHTHL M lipe-
[APATB, ABAAHIMECH JIONATOPaMH CYALMIUAPUIbNLEX rpyom lpu uc-
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[JOTEIOBAHME  TIOCHEAHUX [0CTHTAETCH 3hderT 3amuTH  COOCTBEHHLIX
SH-rpymm, BEOATUHX B COCTAB AKTHBHBIX IEHTPOB MHOIMX epMeHTOR.

5 16, HosoBume ghopmer u cmaduu pasBumus ocmpol AyueBol

BonesHu.

B 3aBHCHMOCTY OT TIOrIOMEHHON A04BI o0/YIeHNsS BLIAESLAIOT TPU (pop-
MBI OCTPOIt nydeBoil GOMNE3HH: KOCmH0-MO320640 (IIOrAOWEHITAT 1034 — OT
05 zo 10 Ip), xuauewnypo (ot 10 go 50 Tp) n moszoayio (ot 50 a0 200 I'p).

B IMHHKE KOCVHO-MO3TOBOH (hopMbl paziamiawt 4 uepuoga: 1) ie-
pHOA TEPBHYHLIX peaknuil (IPOXOJIKHTEILHOCTD - 1-2 cyr): 2) mepuon
MHTMOr0 Gaarononyana {(HeCKCabKO CYTOK); 3) I1eDUOI BEIDAKCHHBIX IJH-
HUECKHX TIDU3HAKOR; 4) NCXOL
517, Kaxue cundpomsi Haubosee xapakmepHsl 0 nepuoda Bor-
DAHCEHHOIX KAUHUHECKUX NpU3sHaKoB ocmpolu ayyeBoii Goneznu?
KakoB ux namozenes?

1. FematonormuycceHil cHHApOM. llpoArngerca MAHIHTOIeHHe, T.€.
yMEHbIIEHHEM COAEPHXKAINA B KPOBU BeeX (DOPMENHLIX 3MeMEeHTOR. PaHbmie
Beero MCuesaloT M3 KPOBHM NMMGOTMTEL. JIMMGMOTEHII0 MOX¥HO 00HADYXUTE
yiKe B IIEPHO/T MHUMOTO Oralomonyunsd. 3aTeM YMEHBUIAETCH COHEPRAIUE
TPAHVAOUMTOR (HelTPOIeHHA), 3aTeM — TPOMBOIUTOB {TPOMGOUHTONEHHA )
H, HAKOHEL, SPUTPOUUTOB (AHEMIST).

PaseuTue MAHIHTOMEHUW OOVCIOBNEHO TOPAXeHHEeM KPACHOro KOCcT-
HOIQ MO3I M ecTECTBEHHOH THbenblo 3pEmbIX QOPMEIILIX HNCMeHTOB, C0-
DepRanmxcd B kpoBH. llocKONBKY NPOAOIKHATENEHOCTE MKM3HH PasHBIX
KJIETOK KDOBM HEOAMHAKOBA, TO CHAYANA YMEHBUACTCT cOAepXanue KOpoT-
KOXMHBYIIMX (JOPMEHHBIX 3IeMeHTOB — JAvMGOLHTOB, HCHTPOMDHIOB, M
3HAMUTENLHO 1103E — SPUTPOILIMTOR.

2. Femopparnuecknit cuaapos. IloBbneHHaA KPOBOTOYHBOCTE TIPH
OCTPOH nyuenol Honesnu obycnopneHa cAEAVIOMMMU (HaKTOpaMK: a) TPOM-
GoumTonenuel; 6) nyu4eBHIM TOBPEXAEHAEM SHAQTENHA COCYAOB; B) NOBLI-
TIEHHEM IIPOHHIAEMOCTH COCYVAMCTOH cveHku ITOR AeHcTBHEM HUOTreHHBIX:
AMMHOBE {IMCTAMMHA, CEpOTOHMHA), BHICBOOOKIAEMbIX TKAHERBIMU Gazodwm-
MaMH B YCHOBMAX OONVYEHHS,; ') HAPYIICHUCM CBEPTHIBAEMOCTH KpPOBH B
PE3YLTATE BRIIENEHHS TKaHEBBIMH Oasodmmamu GOARIIMX KONMUECTE re-
I1apMHa.

3. Ungexnnomisie ocaoxmemu. Ux passute CBI3aHO ¢ Hapylle-
HHEM RUEIIHHX OapbepoB OpraEnama (MOBPEKACHUE NOKPOBHOTO IMHUTE-
SIS KO, 3UATERUs cam3ncToil 0bonoukH mosocTH pra, THOTKH, KM-
0K} W JelKoTeHUuel, PE3YIBTATOM KOTOPOH ABNAETCHA Hapyllienle WM-
MYHHEX peakumi OpraHusMa (MMMYHONOTMYECKAS HEIOCTATOMHOCTb) H
tbaronnroza.
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4. Ayronmmynnsie peaxims. IIpyumoil ux BO3HHKHOBEHWS SBAsSETCA
MOABACHUE aYTOAHTUI'CHOB B O0MYUEHHBIX TKaHsX. PagualHoOHHbIE ayroa-
TUICHE] DDEACTABASIOT cOB0H COGCTBEHHBIE TKAHEBbIe GENKM, HAMEHEHHbIE
N0/ AeHCTBUEM HOHU3NDYIOUIErO H3MYYCHUA. .

2. Actennveckull cusapom. Bxmiouaer B cefs caosHui KOMILIEKC,
KINHUYECKAY TIPU3HAKOB, BOSHUKAIOMIMX B Pe3yIbTaTe bYHKIMOHATBHEIY
HapYIIEHHH LEHTPAAbHON HEPBHON cucteMsl (0Guast CAaboCTh, TOJ0BO-
KPY:KEHNsl, 0OMOPOXH, COHTUBOCTD HHEM, BecconHuna HOULIO M Ap.).

6. Kumeunsiit cumnpom. [Ipospasercs HAPYINEHUAMH (PYHKIIMH KU-
WOK (TMOHOCH, Cractudeckue Gomm), Passupaercs BCJIEICTBHE MOBpexkze-
HUS SMUTENHS CUHSHCTOH 060I0YKH.

5.18. HosoBume nauGonee Baxcrvie omdanexwsie nocaedcmBus
dedicmBus Ha opzanusm uoHuzupyloueld paduauuy.

K raxum TMOCASACTBUAM OTHOCATCH MYTAllHH B IIOJOBLIX W COMAaTHIE-
CEHY KINeTRax,

[lepBrle MoOIVT mMposBaATBCA 1 CIEnyIouIus TMOKOTEHNIX DasBHTHEM
nacredcmeennoir fozesnet, BTODhLIE - - BO3ZHUKHOBEHUEM 3A0KAUECTIECTHLLX
onyxonen (EAKO3HL, Pak) Hepes MHOMO JIeT Toce obayveHu .

3.19. Kozda wenoBex ucneimuiBoem delicmBue nosuxcennozo om-
mocheprozo daBnewus? Kakue namozewusie ghakmopss Jdelicm-
Byiom na opzanusm 8 smux ycroBusx?

Bavsirne monmxKeHHOro arMochepHOIO AaBAEHHS YenOBEK HCIBLITRIBA-
€T 110 MEpe MoxbeMa Ha BHICOTY: B CaMosteTe, B Iopax. Ha oprauusM veno-
BEKA B 9THX YCAOBUAX AeHCTBYIOT CleAyiouue naToreHHke arTopsI,

1. Cobentsenno ymenvuenue ammocgepnoeo dasnenus. 31or pakrop
BBISLIBACT DA3BATHE CHIIAPOMA AeKOMNPECCHH, KOTOPHIA mpogeasercs 6o-
B0 B yIDAX U JNOOHBIX Ma3yxax B peavabrare paciivpeHHs BO3AYxa, 3a-
TMOMHAICIETO UX TOMOCTH; METEODHU3MOM; KDOBOTEUEHHSMI U3 HOCA BCIEN-
CTBHE DadpPBIBa MENKHX COCYIOB.

2. Yuenvuienue napyuarviiozo dagienus KUCROpOOa 80 8dbixaemom sos-
dyxe ABNAETCS TIPUYMHON PasBUTHA KUCJIOPOAHOTO TONOAAHUSA (IHIOKCHH )
(em. pasa. 19).

5.20. Kozda uenoBek ucnsimeBaem deticmBue noBensentozo am-
mocgheprozo GaBnenun? Kakue nomozewuwe gpakmops: Jdeticm-
Byiom Ha opaaHusm 8 3mux ycroBusx?

BJ'[HSHHE MOBLIICHHOID ZITMOCEITE]:)HOI‘O OAaBIeHHUS YeIOBEeK WCIIEITLIBA-
€T NP NOIPYMKEITHH MOA BOLY BO BPeMs BOAOAAXHBIX M KECCGHHBIX paGor.
ITpy sTOM Ha opranmam wenobexa IEHCTBYIOT CUEAVIOMME MMATOreHHEBIe
daxTopst,
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1. Cobcmgenno noguuenue ammocQeproe0 Oasrenus (Komnpe(:c:'mr).
Jror haxTop BhI3biBaer BAaBAeHHe GapalaHHEX TEPETOHOK, :2 pesyib F?IT{_?
werTo MOXKET ToABIATECE 6oAb B ymax. [IpM pe3skoM n oueHb OBICTDOM ?1
peuucHnH atMochepHolc AaBAeHHS BOSMOMEH DaspblB JETOTHBIY ANBBEO.
B yeIOBUSX KOMIDECCHU B KDOBM W TKaHSX OPraHH3Ma PACTBOPSETCS 10
OTHUTENLHOE KOMAMIECTBO ra3oB (carypamia). '.

2. Asom oKa3aplBaeT matorenHoe felicTBie NpH ABIXAHUW CHATBIM BOI-

AvxoM. DTO EposiBiAsiercs: B HapyilleHUH AeATEALHOCTH I_[H(:J.: cHavana Jer-
xoe BOSOYRIeHHe, HamoMuuawomee siipopuio (“rIy6UHHEIA BOcTOPr'), B
nailpHellleM — sBIeHUA HApKo3a M WHTOKCHKAIHH.
' YKazaHHBIE HADYUIEHWMST OGBACHAIOTCA TEM, 4TO B pesyasTaTe £aTypa-
UMM XOMHYECTBO A30TA B OPraHMAMe BO3PACTAET B HECKONBKO Pad, MpHeM
fio7bliie BCETO O HAKAIUIMBAeTCs B opraHax, 6OraThIX JKMPOBOH TKaHLIO, B
ﬁacrnomn, B TKaHAX TOFOBHOIO MO3ra, COAEDKAmUE fombitoe KOTHIECTBO
JMMAIOB. A30T B BBICOXMX KOHUEHTDALMAX OKaSIBaeT HAPKOTH'TECKOE Jeit-
CTBHE, HAaNOMUHAMEe JeHcTBHe okchaa azora (1) (“Becenmsero rasa’™),

Bo nafexaHue HEGIArONPpHATHOrO NEHCTBUS a30Ta STOT a3 B jIblXd-
TenpHON cMecu 3ameHsioT remueM. [loAyyanT CMECE TeHOKC.

3. Kucropod npu moBsllieHHn aTMOCGEPHOTO AaBAeHust OOHMANAET TOK-
CHYECKUM HedCTBHeM. 370 CBA3AHO B NIEPBYIO 0Yepesb C TEM, 4T0O B yCIO-
BUSIX FMTEPOKCMH aKTUBHPYIOTCS TPOLECCH CBOGOAHOPANHKAMBHOIO OKUC-
TIEHHSI, BRISLIBAIONIME TIOBPEXKAeHHe KICTOK (moXpobHo oM. pasm.11).

Kpome Toro, xak cumTaioT, mpu THIEPOKCUU HAPYLIA€TCH BhlBeleHHE
U3 TkaHeH YIAEKHECAOIO rasa, 9To BRISBIBAET CBOEOOpagHoe ux “yiyueHue”.

521. Ymo maxoe 6Gonesws dexomnpeccutt u BapeiBHos Jekom-

npeccus? .

Bonresut dexomnpeccun BO3HUKAET TIPH GBICTPOM BO3BPAIEHMH Yeq0-
BEXA B yCJIOBHA HOPMAILHOIG aTMOC(HEPHOTO AABIEHHS! NOCIe BOAOJa3HbIX
pabat, paboT B kectonax (xeccomunas 6oresuv). I1pn 3TOM DacTBOpEHHbLIE B
KDOBM M TKAHAX rasbl (a30T, KHCAODPOL) B HOALIIOM KOMAU'IECTBE MEPEXOMIT
B razoofpasHoe COCTOAHUE, 06pa3ys MHOMKECTBO NY3BIPbKOB, — TPOHMCXO-
JWT fecaTypanus. [Iy3BIDEKM FadoB, 3aAepRUBasgcs B KPOBU H TRAHSX, MO-
I'YT 3AKYIOPUBATE KPOBEHOCHHIE COCYIBI, OKashliBasi AAaBIEHHE HA KIEeTKH,
pasmpakas penentopsl (Ia3oBasg sMO0AUT). .

Kaunnuecxas kapruba taxkoil 6oJe3dyu ompeRefdeTCA JOKaAM3amued
Ta3oBBIX My3BIPEKOB. Hawfolee yacto oTmedaeTcs Hoib B CYCTaBax, 3V
KOXKH; B TAXenbly CAyUasy — HADYILEHUA 3DeHWsI, mapaaud, MoTepst £o3-
HaHng.

Bo uzfiexanue nmoxobHelx HapYIIEHHH TEKOMMPECCHIO CAEAYET TIPOBO-
IUTh MELIEHND, 9TOOB! CKOPOCTh OOpAsOBaHUs Fa3oB HE MPeBhILAna BO3-
MOJKHOCTH NIEFKHX TI0 MX BRIBEAEHHUIO.
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B3puignas dexkoMnpeccus BOSHUKAeT B rydae 6bicTpOTO MEpenaxa at-
MOCHEPHOTO AABNEHUS OT HOPMATLHOTO K NOHMAKEHHOMY, 4To OBIBAET TIpU
PASTEPMETH3ALMN BBICOTHLIX JETATENBHRX ANNAPATOB (CAMONETOB, KOCMM-
JecKnx Kopabme#t). B paasuruu $10T0 CHEHApOMA MMeeT 3HAuCHME Gapo-
TPABMA NerkuX, CEPANa U KPYHHBIX COCYAODB BCAESACTBHE PE3KOTO MOBLIE-
HUA BHYTPUNETOYHOTO AaBieHWA. PasprlB anbBeol M COCYAOB CIIOCOACTBY-
€T MPOHHKHOBEHWIO Ta30BBIX My3bIPLKOB B KPOBEHOCHYIO CHCTEMY (raaomlﬁ
oMbonna). B cameix xpainux CIYYasxX TIPOUCKOAUT MTHOBEHHAS CMEDTh
BCIEACTBHE 3AKUTIAHUS KPOBM W ADYTUX KUAKOCTEH OPTaHHaMd, 4 TAKKe B
pe3ynLTATE MOMTHHEHOCHOH (DOPMEL THHOKCHM,

5.22. Kaxue namozenmsie gakmopesr deificmByrom ua opzanum 8o
Bpems KocMudeckozo nonema?

1. Ha anrammyeckoM yuactke mosera, 1., npn crapre u TPU3eMICHAT
KOCMWHECKOTO  Kopabiis, HeNmoBeX IO/BEPTAeTcs MeHCTBHID Neperpysox,
BHOPALIMH, IIYMi.

Ileperpysxka — 310 cnma, ACHCTBYIOWAS HA OPrAMM3M BO BpeMs
ABUKEHHS C VCKODEHMEM.

B 3aBucHMOCTY OT XapaxTepa ABMKEHWS PasmutaloT TPSMOUieiHOe
1 PaAHaNbHOE YCKOPEHMA, OT OTHOIIENUs K TPOAONLHOH OCH Temd — Iome-
pedHbIe M NPOZOIbHbIE MEPErpy3KIL

Prc.20. Tlpy spammeHny ¢ parvatbHEIM yCKOPEHMEM MOXKET
BO3HMEATE MEPeTpy3Ka

BeavinuM B MeXaHW3Me jIeideTBAdg NEPErpY30K ABIAETCA CMENeHne
OPraHoB M KHAKMX CPes B HANPABIEHWH, o6paTHOM ABuxkeHwo. Ecin mefi-
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cTBHE TEPETPY30K COBNAAAET ¢ TPOROALHOIN OCbI0 TENMd, TO Pe3koe M OHac-
Hoe MEepepaclperereHHe KPoLH MPOMCXOTHT B CUCTEME MO3TOBOTO KPOBO-
obpauenns. B oaHHX CIyvasX 3T0 HEPENOSHEHUE KPOBLIO COCYAOB TOJIOB-
HOTO MO3T:d M KPOBOU3NHAHUA, B IDYIHX — HINEMHS MOBTA.

B KocMHMECKUX NONETaX Ten0 KOCMOHABTA OPMEHTHPOBAHO HO OTHO-
NICHHIO K JBWKEHHIO TAKUM 06pa3oM, YTodLl AeficTBre NEPErpy3oK HE COB-
UAHATO ¢ TPOAGTEHOM OCBIO TeMa, d OO HANPABAEHO MOMEepPeYHo.

2. B opburansHoM TosieTe YelOBeX MOABEpraeTcsl ACHCTBHIO HeBECOMO-
G U ZUNOKNHEIWH.

IepHony azamTaluy X HEBECOMOCTH NPEeNIIecTBYET TEPUON OCTPOH
pedRUMM: NapyllaeTca YYBCTBHTENEHOCTE (AE30PHENTAuns, HIMO30PHRIC
OUIYIIEHHUS, TOIOBOKDYREHNA), TOUHOCTD, CHAA M KOOPAWHALUS ABVKEHWH,
NOAB/AIOTCSA BETETATHBHLIE HApylieHWs (TOWHOTA, PBOTA, CAIHOTEYEHHE,
HeyCTONYMBOCTE TYABCA U APTePUANbHOTO gaBnenua). lpuyuna stux pac-
eTpoiicTs — B HapyIieHHH YHKIMM aHLIM3aTOPOB BeNeACTBUE H3BPAnleH-
Ho#l adphepenTamiu ¢ PEUENTOPHLIX 30H BECTHOYAADHOTO aNNapaTa, KOXKH,
Oprana 3penui, IPOoNpPHOPELEITOPOB.

Hauboree BhpaxKenHbte aJIAlITHBHEIE H3MEHEHWS NPOUCXOAAT B CHC-
TEMC KDOBOOOpaueHna 1 ONOPHO-IBATATEMLHOM aNIAPATE.

B pesysnTate BRINAAEHWA [MAPOCTATUYECKOH COCTABHON KDOBSHOTO
JaBAeHHSA MPOHCXOANT NepepaclpefeseHue KPOBH € YBEMHYEHHEeM Kpobe-
HANMOJHEHUA COCYAOB BEPXHE TMOJOBHHBI TYTOBMiuA. YCHJIEHHOE BhIBEae-
HHEe HATPUS M BOAM 4Yepe3 JTOYKH BeeT K yMeHblleHHo o0beMa LHPKYIM-
pylonell KpoBH, yMeHBIIAETCS HaTpy3ka Ha ceprare.

HepecoMocTh H THTIOKHHEIHA ABAAIOTCS TPHYMHON BRIBEeAEHUA H3 Op-
raHuaMa Kagelma u docdopa, BoTegCIBHE Mero MaMeHseTcs CTPYKTypa
KOCTEH, Pa3BUBAeTcsd ocTeonopod. OTMevaeTcsS yMeHbLIUEHME MACCH CKe-
JETHBEX MBI, CHIDKAETCA CWId MX COKPanieHHH, MOABIAIOTCH HPU3HAKA
arpodmn,

5.23. Om karux ¢hakmopoB 3aBucum noBpexcdaruiee delicmBue
SACKIMPUYECKO20 MOKA?

IMospexkaatoee JAedcTBUe 3MEKTPUYECKOTO TOKA ONPSASNAT Che-
ayionive $akTopsl.

1. Qusuueckue napamempe 3ACKMpPUNECK020 MOKE: TEPEMEHHBIH wnn
NocToAMHEI (npH HanpsxeHun cBuiie 300 B Gonee onaceH MOCTOAHMEBIH
TOK), 4acToTa NepeMeHHOro Toka (Hanbosee ONaceH TOK TopoAcKod ceTdH —
50 Tm), HanpsKeHue M culla reKTpHYecKoro ToKa. CymecTsyer mpsiMad
BABMCHMOCTL MESKAY HaMpAKeHHeM M CHAOH TOKd, ¢ OAHOW CTOPOHBL, H IO-
BPEXKAAIOIUM ETO AeHCTBHEM, € APYTOH,

2. Hymv npoxosicdenun moxa ¢ opanusme. CaMuM OTACHBIM SIBAAETCS
NpPOXOKIEHHE IACKIPHYECKOTG TOKA Yepe3 Cepiue ¥ ToJloBHoH Mosr. B
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STHX CydasiX MOXeV HACTYNHVb CMEPTL B pesyabrare hubpransmun
Cepalla HAK OEHTPaALHOH OCTAHOBKH JHXaHUA,

3. Qusuorozuuecxoe cocmoanue opeanusma. FIMeT 3HavYeHue: a) coc-
VOAHME KOXHEIX MOKDOBOE (NPH YBAAKHEHMM WM MOBPEKICHHM KOMKH
CTENEHb MOPAXEHMI IEKTPHUECKIM TOKOM yeeauyuBaeTca), 6) ofinee co-
CToAHIE (MOBPERAAIOMEE AeHCTBHEe TOKa BO3pacTaer NPU TEPeIPeBaHUH,
OXAAAIEHNY, KPOBONOTEPE M IP.); B) amanramus K VIEKTPUMECKOMY TOKY
(mony, paboTaioure ¢ ToKoM, MeHee UYBCTBHTENbHbL K €10 [efiCTBHIO).

5.24, Kakum mecmuoim OeticmBuem HO mxanu obaadaem snex-
mpuyeckuii mox?

IAEKTPUIECKUH TOK OKASBIRAET HA TKAHU BTEKTPOTEPMUIEC KOE (OKO-
TH), BAEKTPOXHMHYECKoe (snmexTponus), saEKTPOMEXaHNYCCKOe { pazpsin
TKaHeH ) pelicTrye.

5.25. Ymo moxcem 6Goims HenocpedemBennol npuyunoli cmepmu
npu deilicmBuu snekmpuyeckozo moka Ha opeanuim?

1. Oubpuwumamuna cepana. llpH mpoXomxazeHMUM Toka 4yepez cepmue
BO3HHEAIOT YacThle ZICHHXPDHHBIE COK[J&EI[EHHH OVAEALHUX MEIGEYHbLIX BO-
JAODKOH Mm)!{apna }KCJIYILO‘LIKOB, UTO MPHMBOANT K ACHCTOAMM M DCTAHOBKE
cepa.

2. Henrpanphas octanosxa AbIXaHus. Bosimkaer npn npoxosIeHuu
TOKA Yepes CTPYXTYPhI TOJOBHOIO Mo3Ia, PETYAHPYIOMHE BHENIHee JLIXa-
Hue, CMepTs HacTynaeT B PESYABTATE [Apajvia AbIXaTeNbHOIO IIEHTPA.

3. Hepudepuueckas ocranmopka AbXaHHA, Bosuuxaer B pesyabrare
CYHOPOT NHXaTeALHON MYCKYAaTyPhl, CTIA3Ma rOA0COBHIX CESIIOK,

5.26. Yem nposBasemcs namozewwoe dedcmBue Ha OpeanuIm
UHbparpacHozo u ynempagpuosemoBozo uznyyenus?

Hugpaxpacuoe usnyuenue obIanaer TemaoBbIM apexrom, nosromy
MPH UHTEHCUBHOM BO3AEHCTBUM Ha TKAHH MOMKET BbI3bIBATh TEPMHYECKHE
OWKOIH,

Yrvmpaguonemosoe usmyuenue ofmayaer TEMAOBEIM, DOTOXUMUYECKHM
U CabbiM MOHUSHPYIOUIMM AelcTRITeM,

Hpu MecTHOM ero BAMAHUU Moxer PasBHBaVLCA dpUTeMa (TOKpacHe-
Hue). BHavase oHa KpaTKORpeMeHHa, HoABITET S Yepes HECKOMbKO MUHYT
u 6Llcvpo mpoxoawt. Bosrukaer pedIeKTOPHO U CRA3aHa ¢ TEIIOBHIM eif-
CTRUEM YALTPAQHONETOROTO WBMYYEHUS (nepByu4Has apureMa). Yepea He-
CKOILEO MacoB MOABIACTCS CTOHKOE NMOKPACHEeHMe © STRICHUAMM OTeKa, (o-
NLIO, OOUIMMH M3MEeHEHUSI MU (cnabocrs, romosHan 60ib, UHTOKCHKAITHA ),
1o Bropuunan spurema. Oua obycaondena ofpasoBaHIEM U BHICBOROX-
AeHUEM B TKAaHb GHONOTHIECKM AKTHBHBIX BEH[ECTD (THCTAMMHA, CepOTOHH-
Ha, XMHUHOB, NPOCTAITAHAMHOB), a TaKKe OfPA30BAHMEM TOKCHIOCKUX
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FPOAYKTOB MDY PACTale TKAHEBHX OEAKOB, BEIABAHHOM YAWTpadHONeTo-
BBIM HATYYEHHEM,

Kpome Toro, gAWTENbHOE RBO3gelCTRMe VARvpadHONETOBOID H3MYIe-
HUSL MOKET WMETD IEHETIMECKHe NOCAEACTBUA: MyTAlllY, pashutie 310Ka-
qeCTBEEHHBIX OTMYXOJdel KOXM M TOBEPXHOCVHBIX TKAHEH,

5.27. Ymo maxoe gpomoceHcubususzayus’?

DoToceHCHONANIAUUSA — 910 HOBHIIEHWE YYBCTBUTEALHOCTH
OpraHu3Ma K NOBPEXIAMEMY AeHCTRUIC VABTPadMOIeTOROTIC M3TVIEHMS.
BemecTra, BoizsiBawume sthderr GoToceHCHOMAUIAINY, TOAYIMAN HAIBA-
HHE POMOCCHCUDUNUSAMOPOS.

Paanmuualot sKaoleHHBIE (303HH, PUBAHOMN, AKPHAUH, XWHMH, CvAbga-
HUMAMHIE ) M SHIOIEHHBIE (JKEIYHBle KMCIOTH, FeMATONORUPHUHEL, Xode-
crepvH, GuaANPYSUH) hoTOCeHCHBUANIATOPEE,

[loaaraot, uTo Hoj BAHAHUEM (DOTOCEHCHOMTUZATOPOR yan[)acbur)jle—
TOBBIE VUM HaYHHAIOT B3aMMOEHCTBOBATE € TEMU MOIEKVAaMH TKaHed, ¢
KOTOPbIMH B OTCYTCTBME (OTOCENCMOMIUATOPOE HE BIAUMOTEHCTRYIOT.
Kpome 1010, eCTb OCHOBAHHS NMOMAFATDh, YTC B BTUX YCIORUAX YCKOPSETCs
IPOXOXICHUE SHEPTHM VALTPahHOMAETORLIX Jydell MO YrAepoIHEIM CKede-
TaM HHOAOTHMECKHX MOAEKYIL,



6. POJIb HACNEACTBEHHOCTH
N KOHCTUTYLUMHU B NATONOr UK

6.1. Ymo maxoe nacsedemBerrvie u Bpoxcdennvie Goneswu? B
YeM pasaudie smux noHsmuli?

HacaexcrBenunme 6onesnm— 310 fonesny, ofycioBiennbie
HapYIieHHAMH HACTEACTBEHHOH WHGOPMa UK (MYTamHAMHK), MOAYIeHHEIMH
OPTaHM3MOM ¢ TIONIOBMMHU KIeTKAMH CBOHX DOAMTENEN.

Bpoxaennnmu nasupaor 6onesHn, KoTopsle npoABIMIOTCR npu
poxaenny pebenka. O Moryr 6uth 06yCNOBAEHbI KAK HACHEACTBEHHbI-
MH, TAaK M SK30T€HHEIMM (TEDATOreHHEIMH) dbakropamu (Hanpumep, Topoku
DA3BUTUA, CBA3AHHKEIE ¢ JefiCTBHEM MATOICHHBIX AICHTOB Hi OPrdHR3IM M-
6prona, naoza),

B To e Bpems macmegcTnenmbie Bore3nn Moryr GeiTh BPOKTEHHBIMH,
T-€. MIPOABIATLECA C MOMEHTA POKAEHWS, & MOTYT GbITh H He BPOMKACHHBIMIL,
B nocaenmenm cryuae npnsnaxm Gomesnn mosmasioTes SHAYATENLHO TIO33Ke,

6.2. Kok kaaccugpuuyupyrom wacnedcmBernsse 6oresnu?

B saBucumocru or ofmema HAPYMIEHHOH reHeTHuecKoll nudopMannu
HacNeACTBEHKEIE GOMESHH AensT Ha TPH THIA! 1) MOHOreHMHe; 2) momm-
TeHHBIE (MYAbTH(AKTOPMATEHEIE); 3) xpomocomure.

6.3. Hmo makoe mymauuu? Kax omy KAaccughuiupyromes?

Myrauus — sro Buesamhoe HIMEHEHNE reHeTHYecKoll wHbopMa-
IMH. 3TO CTOHKOE CXATKOOGPA3HOE HIMEHEHHE T HACAEACTBEHHOM alnapa-
TE KICTKH, He CBA3AHHOE ¢ 0fLIIHON peXoMOuHamei] FeHeTUYECKOTO MaTe-
pHaa.

Knaccuduxayus mymanui;,

L. ITo npwusnaM BosHHKIOReIMS MyTauuy OLIBAIOT cHOUM@IDIbIME 1
unyyuposamrotmy, COHTAHHKE BOIHIKAOT IpM AeHCTBHM OfBIMHBIX (ak-
TOPOB BHEIUHEN CPEMEL, d MHAYLMPOBAHHEE BHI3LIBAIOT HCKYCCTBEHHO, JIeii-
CTBYs (haxTopaMy, NOAYYHBIUHMY HagBaHue M yTareHos,

H. Ilo roxanusanms MyTamguu MOTYT OBITH COMAMuuecKuMy (BO3HH-
KAIOT B COMATWYECKWX KIETKAX) M HOAOSviMU (BOSHUKAIOT B IIONOBBLX
Knetxax). CoMaTiiecKie MYTAUMH TPOSBASIOTES TOALKO B OPraHM3Me, Ko-
TODH{l SBAAETCS XO3SAMHOM KNETOK, MOAYIHBIIAX MyTaumo. [lodoshe My-
TAITHY MOTYT MPOABASATLCA TONLKO B MOCKEAYIOMMX TOKOAEHUSX. ViMeHno
OHM ABAAKTCS NPUIMHON HACTEACTBEHHBIX HOTe3HeN.

HI. Mo auavemmo s OPralH3Ma MYTAUMK OBIBAIOT HOREIMLIMU W
epeduvmu. Tlochennre TOAPasAensiOT Ha TeTambHEe (HecoBMecTRMEIE ©
EM3HEIO} M HeJeTadbHbIe,

IV. B 3aBHCUMOCTH 0T 06beMa TemeTHYeCKOro MATepHANa, Tperep-
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[eBUIEre MYTALWIO, BEIACAAIOT: a) zenominie (M3MEHEHHE KONHYeCTBa Xpo-
mocoM); 0} xpomocomisie (M3MEHeHHE CTDYKTYPHL XPOMOCOM); B) zentiwe
(u3MeHEHHE CTPYKTYDBL FeHa) MyTazhH.

6.4. Ymo moxcem Gbime npuwurHoOU Mymauuu?

Daxtopel, ABISONMEC] HTPUUKMHOI MyTauMi, Ha3plBalOT MyTare-
HaMu. B 3aBHCHMOCTH OT HPOMCXOSKAEHHS MYTareHol MOoApasfedsioT Ha

y Bl
b Iip?yg[usuuecxue, K muM oTHoCATCA Bee BHABL MOHH3UPYIQHIErQ H3MY-
qcHRS, VABTPAGHOAETOBOE H3AYIEeHHE, TTOBBIIEHHEIE TEMﬂep}lTypBF.

2. Xumuweckte. OCHOBHBIMM RX TIPEACTABHTENSMH SBIASIOTCA. a) nesa-
MUHHDYOIIME AreHTH (a30THCTaA KMCADTA M APYrue HMTROCOSMHHEeHMs);
0) ATKUAMPYIOUHE BeiecTBa —— areHTH, CROCOGHEHE NEPEHOCHTE 1A MO.TIE:
wyay JHK anxuabeble IPYIEB (METHIOBYO, STUMOBYIO M AP.); B) COelM
HENRA — AHAJOUM A30THCTHRX OCHOBAHRH (5-GpoMypanu, 2-aMHHOTlDHH K
ap.); T) coefUHEHHd, BeTpauBaouHecs B Monekyay JHK u sesmBatoume
cc siedopMaiie (AKPHAWH 1 €ro TPOH3BO/AHEE).

3. Buonozuveckue mymazensl — BHDYCHL
6.5. Karue wapyuwienus 8 zenome kAemok mozym Bosnuxkames npu
delicmBuu mymazeroB?

HeficTBHEe MyTareHoB MOXET BHI3LIBATE CACAYIONIME HApYIIEH NS,

1. Huaxmusupyrowue noepexcoenus. 3to nospexgenns [THK, npu xo-
TOPBIX HEBO3M(YKHA ee permnuKauMA. [oau taxue NoBpeXIeHHA He H?IKEH_
ZAPYIOTCA COOTBETCTBYIOUMMY CHCTEMAMM Pelapanmuy, 1o KileTka néruba-
ET.

2. Cobcmsenio mymazeiipie nospexcoenis, 310 TOBPEKACHUSA, KOTO-
PHe He wapyluaioT permaukamie [AHEK, Ho HaMensior MOCACAOBATENBHOCTD
A30THCTHIX OCHOBAHUH B €€ Uenix, _

BonpmnycrBo MyTareHoB BHI3EIBAET KAk MHAKTMBMPYIOIME, TaK W
cofcTBeHHO MyTarenubie nospexaenns JTHK.

6.6. Kakumu mexanusmamu npomuBomymayuonyol sawums: pac-
noAazarom xaemxu?

CneTeMsl TDOTMBOMYTALIMOHHOH 3auuThl, ofeclenvBamuHe peliapa-
unio AHK, npegcrasaenn cregyiomumyu OCHOBHEIME PyNHaMu depMeH-
TOB: 1) nyxaeosudasw — KaTATM3UPYIOT OTLIETUIEHHE OTAEABHBIX A30TH-
CTEIX OCHOBauuit; 2) uHCepma3w — BCTABISIOT A30THCTHIE OCHOBAHMA B

HuTs JHK, 3) anasw — pacmenifioT TMpUMUAMHOBBIE AUMEPHI; 4) ando-
rykeasv — Haapesaior uutk [HK poane nospexaenHoro yyacTka, 5) ax-
SOHYKACU3D — yRandAiT NOBPEXXAEHHBN YYIacToK; 6) /_’IHK-?I.Oﬂmuepcia‘u —
OCYIECTBAAT cuHTes HegocTamwuero ydactka AHK; 7) f:uzauau — “cuin-
BAIOT" KOHIB HOBOOGPA3OBABILErOCs yHacTka ¢ KoHuamy wurefl JIHK.
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[IpumMepoM MEXaHH3MOE penapa-
i JJHK moxker ObiTh IKCITH3HOH-
mast permapauus. Ona COCTOMT M3 He-
TEIpex 3TamoB {puc. 21):

I aram — pa3pesaHHe UCIHH
JJHK. OcymecTBAAeTCA SHIOHYKICA-

JHpoHYyKRea3a 3aMH.
e 11 atan — yA4MeHHE MOBPEKACH-

11111 gl

VR 111151 AR 111111011111 1 Rt y4acTKa (FKCURFSIIT). Hpoucxo-
W“\ TUT 1O/ AEHCTBHEM K30HYKJIEA3.
3K3oHyKneala 1II aram — cumres JHK Ha us-
TTTTTTYTTTTET TAKTHOW MaTPHUE. OCYHICCTBHHETCQ
w HIHE LLUELETILLL] UL JHK-nonumepasoit.

P 4 IV sran — “cmusamue”. pouc-
AHK-nonnmepasa XOIHUT 110F AeHCTEHEM JHAZDL.

v TOIIIILTTMITT - 6.7 4Ymo  makoe MOHOZEHHbIE

nacaedcmBerroie 60e3HU?

\ f MoHOreHHBIE HACTemd-

lurasa cTBeHHBE Goneanu — 310 Bo-

Prc21.  OKCUMSVOHHAA  PEMEPANMA  ponpy genoBeka, HACKeNOBaHHE KOTO

AHK PEIX TIPOMCXOAUT IO 3AKOHAM Memn-

gens. Vix npuduHOM SBNAIOTCA IeHHbE MyTaldd, T.€. MYTAI[HH, OTrPaHu-
qeHHHEe OFHUM TeHoM. )
6.8, HazoBume munsl Hacaed0BaHUA MOHOZEHHbIX 6onesnel.

1. Aymocméno-aoﬂuuaumumﬂ mun, Tipu 3TOM THIIE HACTEJOBAHUA 14~
ToRorHgecKyil TeH NposABAseT cebs BCerad, He3ABHCUMO OT COCTOSHUA, B
KOTOPOM OH TIPeBHIBAeT — TOMO- MJIH FETEPO3UTOTHOM. )

BoigensioT TAKKe HermojHoe AOMUHHPOBAHUE, KOTAd CTENCHD 1poAB
j{erusl JOMYHAHTHOTO reHa B FOMOBHIOTHOM COCTOSHHM — MaKCHMalbHa, a

MrOTHOM — MHHHMAaJbHA. )
° rﬂgﬁmocomuo-peueccusumﬁ mun. B aToM clyude MyTaHTHBIM MATOJIO-
ruveckuil IeH MposBasieT cebs TOABKO B FOMOIHIOTHOM COCTOSHHHE. ]

3. Hacnedosauue, cueniennoe ¢ norom. Janle Beero UMeeT MecTo CIe
meHue ¢ X-XpPOMOCOMOH. [MaronorydeckHil TeH HaXOAUTCT B depmufocc.me
¥ TIPOSIBIAETCS BCERAA Y MyX4HH (y mux TOBKO OAHA X—xpomocon);I:K?)
JKEHIIUH, cTH MyTAHTHBIH [eH peuecCHBHBIH, MOKET HpOSBIATECS TO
B roMo3HroTe (TaKas CUTyauusa ObiBaeT oUeHb penKo).

6.9. MpuBedume npumepsl HacAedcmBenHbIL 6osesnel, komopyle
nepedaomes no GymOCOMyHO-O0MUHTHMHOMY MUNY.
[lo ayTOCOMHO-ZOMUHAHTHOMY THIY HACIRAYHOTCA pasauuHbE CKE
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JeTHHE M APYIHE aHOMAJIHH, He IIPENTATCTEYIOUHE DasMHOKEHHIO, He CO-
Kpanalonie NPOIOKKTENSHOCTD JU3HY, H 03TOMY MAaJO fMoABepXKeHHbe
orfopy. TaxuMu apoMATHAMY MOTYT OLITE KOPOTKOMATIOCTH, MHOIOIIANQCTE,
CPOCIIMECS M UCKPHBJEHHEE MAMbBL, HCKPUBIEHMe HOTTel, oTCYTCTEMe
BOKOBHIX Pe3lOB, GIU3OPYKOCTD, AANBHO30PKOCTE, ACTHIMATH3M. M3 Tsxe-
nerx GosesHed Mo AOMMHAHTHOMY THNY NEPefaAloTCs BPOXKIEHHAS KaTapak-
T4, OTOCKAEPO3, HeKOTOpPLe (OpMBI MBIMedHOH aTpoduH, NpOrpeccHpyro-
nast Xopesi [eTTHHITOHA, AXOHIPONJIA3MSA, MHOXKECTBEHHBIH ITOJHIIO3 TOJI-
cToH KUKy, Helipodudpomaros (6omesnp Pexnunrayaena),

6.10. lpuBedume npumepsi HacaedemBernnvix Oosearned, KOmMo-
poie nepedaiomes N0 aymoCcoOMHO-PEUECCUBHOMY muny.

K atofi rpymne Gonesnell otHocaTes jledeKThl AMHHOKHCJICTHOIO 06-
meHa {QeHUIKEeTOHYDHUS, ATbOUHU3M, aKAITOHYPHs), BPOKIEHHAA [IYX0-
HEMOTa, MMKpoUealns, IUTMEHTHRE peTHHMT. [lo TakoMmy ke THIY Ha-
cneayloTes hepMenTonartun (fednuut GepMenTa U GII0K Ha OTpeleaeHHOM
srane merabomusMa). Psit HacelcTBEHHHIX 3a00J€BaHME CBS3aH ¢ Hapy-
mleHMeM CHHTe3a HedepMeHTHRy Gellkol, HauprMep (GakTopOB CBepThIBa-

HH3l KPOBHM (KOAryJOMATHH), TPAHCIOPTHHX 0esKoB, OeNKOBO-NMENTHIHBIX
TOPMOHOB.

6.11. flpuBedume npumepsr HacaedcmBennvix Gonesweld, Komo-
pore nepedaiomes no muny, CUENTEHHOMY ¢ NOAOM.

BoapmuHCTBD DATONOrH4ecKHY FeHOR, CBA3SAHHBIYX X‘XDOMOCOMOﬁ,
PenecCHBHEBL 310 JHATHT, YT0 B 60.?19,8 BBHITOAHOM TMOJAOKeHMM HaxOaATcs
AEHIMHHBL, ¥ KOTOPDIX HamMqMe X"XDOMOCOMI}I C MATOJIOrHYCCKHM TeHOM
KoMIleHCHpyeTess BTopoit Hopmanbhod  X-xpomocomoll. CregoBaTessHO,
60.'1"[83]'15 NPOABMACTCA TOJMBKO ¥V MYKUKUH, B TO BpeMHA KaK JKeHNIHHLI ocTa-
I0TCA 340POBLIMH, ABJASACHE, OOAHAKO, HOCHTe/sIMH 1IATOJOFHICCKOro IIDH-
3HAaKAa.

ITo TAKOMY THITY HaCJeayrTCsd I'CMO@)H.TIHH, JANLTOHHIM, anO(bHﬁ
SPUTEJIEHEIX HEPBOR, IOHOMeCKas [IayKoMd, OTCYTCTBHE CYMEDEIHOrQ 3pe-
HUA. B 0TAMYMe OT mepeunciaedHnx Gonesuelt ren Butamud D-pesuc-
TENTHOrO THMnOhochaTeMEIecKOro DAXUTA CUemaed ¢ X-XpoMocomMo, Ho
ABRJIAeTCd FOMHHAHTHRIM, T.e, MPOABJAETCA KdK ¥ MYMKIHH, TAK H ¥ XKeH-
IIUH naxe B FETEPOIHIOTHOM COCTOANHH.

6.12. Ymo maroe nosuzennsie 6onesnu? MouBedume npumepbr,
Honurennmmu (MynsTndaxropualbHeIME) HA3HBAOT OOME3HM C
HACTeACTBEHHOH IMpeApacionokenHocThto. OHM 00yC/I0BIeHH B3auMonei-
CTBHEM HECKOMBKHX HJIH MHOTHX FEHOL C (balﬂ‘opal\m OKP’_Y)KH.TOTI[ET‘:{ Cpensl.
B ormuyue OT HACJeZOBAHHA, ONpedejAeMorDo OJHHM reloM, B JaHHOM
CAy4ae HaJHIHe IIPHM3HaKA 3aBHCHT OT BBHHMOHEﬁCTBHK MHOIHX I'€HOB.
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HoaToMy BBIDAKEHHOCTH €50 MOXET BAPBHUPOBaTh B OYEHB IIMPOKOM AMA-
NA30HE.

{Ipumepamu vonureHHHX Goleawell ABIATCS NMOMArPa, HEKOTOPhIE
chopmel caxaproro juabeTa, FHNEPIMIONPOTEHHEMUH, ATOMMMECKA AILIep-
THS.

6.13, Ymo makoe xpomocomueie Gonesru? [Tovemy onu BosHuka-
om?

XPpoOMOCOMHUMHE  HA3LIBAIOT OGoOJE3HN, KOTODBIE BOSHUKAIT
BCACACTBHC HaPYIIETIHS KOIUTECTBA XPOMOCOM I HX cTPYKTYphi. Oln
BOIHHKAI0T B PE3YIIBTTE TEHOMHLIX M XPOMOCOMITHIX MY T

FcuosubIe - 3TO MYTaUHH, IPH KOTOPBIX M3MCUACTCS KOJHTECTBO
xpoMocos. 1IpH XPOMOCOMHEEYX MYyTaiHM#X HMMET MecTo AcdeKTh
CTPYKTYDHL XPOMOCOM.

6.14. Kaxue mexanuzmer Aexcam G ocHoBe 2eHOMHbIX Mymauuii?

B octione TeHOMHBIE MyTamMH MOTY'T JIeKATH CTICAVIONING MEXAHHIMBI

1. Hepacxowcoenue xposmocom 80 speMst Meliodd WITH BO BPEMH MHTO-
THMECKOTO JeJIeHHA COMATHICCKUX KICTOK HA 3Tanax jpodacHus surorn. B
NOcJefHeM CAyYae HAGLIOMACTCS ALASHMe NOM HAasHalleM MO3 AW I W3 M
B OPraHM3Me DAIBHBAIOTCH WJICTKH TPeX MONYAs(ui — HOPMaIbHbIE KAeT-
KM, KJETKH-TPHCOMHKI! M KJIETKH-MOHOCOMMKHY.

2. Homepa omdenvnoli XpomocoMbi BCAELCTBME TAK HABHIBAEMOTO
“XPOMOCOMHOIO OTCTABAHMA" BO BPEMS MHTOTHYECKOTO [eJeHHS KJIEeTOK
zaponpia, [Ipy 9T0M B OpraHMsMe MOABJSCTCA ABe NONYIAUNU KIETOK:
HOPMAMBHBIE ¥ KJIeTEH-MOHOCOMHKH.

3. Horunnoudusayua — yBsenndeline KONMYeCTBA HAGOPOB XPOMOCOM
(bostee juyx). :

4. Hamenenue xorunecmsa xpomocom 0e3 U3MeHeHME KOJIMUCCTBA Ha-
CACACTEEHHOTO MATepUANA — pOBEpMCON0BCKUe HEpecmpoiiki A) NCHTPH-
qecKoe cauanie, 6) HEHTPUYECKOS AeMeHHe XPOMUCOM.

.15, Karue cundpoms: cBa3ansr ¢ UMeHenueM koAuvecmBa co-
mMamuyeckux xpoMocom? flalime ux Kpamxyio xapaKkmepucmuxy.

C uaseltenieM KOMHYECTBA COMATHYECKHX XPOMOCOM CBA3aHBE Cle-
LYIOMIHE CHEAPOMBI,

Cunppom Hayma — tpucosiua no 21-ft xpomocome, XapakTepuayercs
YMCTBEHHOH OTCTANOCTSHIO, XdpakTepHOHl LHEIUHOCTHIO (HHBKUH POCT, Ko-
POTKONANLIE HOTH M DYKM, MOHTOJIOMAHBII Daspes riias, sajepkka dusuue-
CKOTO PASLHTHS), AHOMANMAMY BHYVPEIHHX OPravos, ocOOEHHO ceppua.
HacToTa BO3HUKHOBEHHSA 9TOT0 chilylpomMa — | cayuail Ha 500-600 ponos.

Cunapom Ilaray — tpucosa no 13-# xpomocome. OCHOBHBIMH Tipu-
BHAKAMM ABJAIOTCA DacmereHde Ty6 u Heba (“sagund ryba”, “Boipa
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qacTh’), CEPHE3HBIE HADYIUEHH: 3DEHHA, HepBHOI ¥ cephe4io-COCYAHCTON

cieren. dactoTa Bosunkmoperus — 1 coyait xa 5000 ponos.
6,16, Kaxue cundpomer cBAsaHbl C usMeHenueM KonuyecmBa no-
soBerx xpomocom? flaime ux Kpamxywo Xapaxmepucmuxy.

Tpucomus 1o X-xpomocome (xapuorun XXX). Obmee KOJMHECTBO
XPUMOCOM — 47, nononnix — 3, Tenen Bappa — 2, TTOJT KeHCKHH, oTMedd-
oTest NE3HAMATENLHOE ¢AaboyMHie U HeJOPasBUTHE AMIHHKOB,

Cruapom Ilepemenckoro—Tepnepa (xapuorun X0). Obmee xomuse-
erno XpoMocoM — A3, nomoseix — 1, Teapma Bappa oTCYTCTBYIOT, TTOJ
menckuii, XapawrepHLl HeJOpasBUTHe MOHA( M JAPYTHX IOJOBBIX OPTaHOB
(Geclinonme), HapyLUIeHHs cKegera (HU3KHH poct, fedopMamus IPYAHO#H
KACTKH W ID.); YMCTBEHHONW OTCTAZIOCTH, KaK MPABMJIO, HET.

Cunapom Knaiiubenstepa (kapuorunm XXY). Obniee KoaMuecTBo
ypovocoM - - A7, noJaosuX — 3, Temenm Bappa — 1, 1oit MyEKCKOH. llpoas-
TeTes HEHOPASBUTHEM MYIKCKHX TOHAQ) M IICJOBBIX OPraHOB {CTepuin-
HACTE), TIOABTEeHHEM BTOPHMUHLIX KEHCKHX NOMOBHEX TpH3HAKOR ((peMuHn-
3aIMS), OTCTANOCTBI0 YMCTBCHHOTO DA3BHTHAL

VIHOrma BCTpEYRIOTCS BADHAHTRI 3TOr0 CHHAPOMA € KaPHOTHIAMH
XXXY n XXXXY,

6.17. HazoBume Budsi xpomocomrux mymauul. B vem ux cyu-
Hocme?

CymectByoT caeyIOmMe BUIB XPOMOCOMHBIX MY TalUH.

1. Jereyun — morepa y4acTKa XPOMOCOMEL.

2, Mynsukayus -- yopoeHHe (parMeHTd XpOMOCOMB!, KOI'ZA OIMH H3
VYACTKOB TPeACTABJAEH B XPOMOcoMe (oJiee 0[HOTO Pasd.

3. Husepcus — mnosopoT Ha 180" OTmeAbHLIX YMACTKOB XPOMOCOM,
BCIICACTEHE Yero B MHEEPTHDOBAHHOM YHACTKE MCHAETCA TTOCTEHOBATEIIh-
HOCTB TeHOB HA OOPATHYIO.

4 Tpancaokayus — u3MeHEHWe TOJOXEHHS KaKore-TMbo yuacTka
XPOMOCOMBI B XpOMOCOMHOM HaOope, Ee ocHoBy MOTyr cocTauiATh B3auM-
MBI 06MeH y9ACTRAMH MEKAY ABYMA HErOMOJIOTHMHBIMU XPOMOCOMAMH
(penumpokwas TpaHcAOKanMa), NepeMeneHHe y4acTka B npeneraX TOH e
XpoMocoML ( BHYTPHXPOMOCOMHASA TPAHCIIO3HIMS) WIX B APYTYI0 XpOMO-
CoMY {MesKXpOMOCOMHAS TPAHCITOZHIIHA).

6.18. KaxuMu KAUuHUHECKUMU NPU3HaKamMU NPOABARIOMCA XpPpomo-
comnbie Mymauiu?

XpoMocoMHIE MYTAMHH MOTYT IDOSBIATCH CIefYOIHMY KIHHUYe-
CKUMI IPU3HAKaMH.

1. Obmue npuznaxy: peskas 3a1ep:KKa PasBHTHA, YMCTECHHAS OTCTa-
AICCTh, HU3KKH POCT.
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2. AHOMaJMM TOJOBW, JIHIA, BeDXHUX ¥ HIDKHHWX KoMeddocTell: MHK-
poueansd, HeMPaBUIbHOE DasMeNeHHe ITIAZHML, YIUKBIX PaKoBHH, He-
MOJHOE OKOCTEHEHHe,

3. Hopaxkenna BHYTDEHHUX oplaHol: BPoXKAcHHHE IOPOKM Cepama M
KPYIHBIX COCYAOB, MOPOKH PasBUTHI MOYENOJOBON CHCTEMLL

6.19. HaszoBume ocHoBHbie memode usyyeHus HacnedcmBeHrbix
6onesned.

L. lemozpapo-cmamucmuneckuii  memod. IlpeimonaraeT CpakHekne
4ACTOTH! BO3HHKHOBEHMA HACACACTBEHHOro 3ab0/]eBaHUS B CeMbe OONILHOTO
C YacToToll BORHMKHOBEHH: ero B Honynauuu, CTaTHCTHYECKH JOCTOBEp-
HOE Pa3NyIMe ZOKA3LIBAET HACIEACTREHHYIO TIPUPOAY 3a00IeBAHUSA.

2. T'eneanozunecxuti memod — MeToil cocTaBleHus popocioBHol. Ilo-
MOTaeT yCTAHMOBMTh THII HACASHOBAHMA HACJASJCTHEHHON GOME3HY, 4TOOI
ONpPEASNMTh BePOATHOCTD MOBTOPEHUA €e B NIOTOMCTBE,

3. Brusneyossiii memod. JlaeT BOIMOKHOCTE PASTPAHHIMTE POJE HA-
CAEACTREHHBIX (DAKTOPOB ¥ (PAKTOPOR BHEUWIHEN CPEAbl B BOSHUKHOBEHHH
HONEIHHU.

A. Humonozuneckue memoduv. UCCTeNOBaHIe KAPHOTHNA B AApax Aeld-
MHXCS KACTOK, Hay'eHle MOTOBOTO XPOMATHHA B KJIETKaxX CAM3HCTOH obo-
NOYKU pTa, ueeliefoBanve “OapalaHHHX nanovex” B Aapax CerMeHTOAAEp-
HEIX HelTpoduos. .

5. Buoxumuneckue memodu. JacTo HCTIONb3YIOT KAK SKCIIPECC-MeTOIE!
AHATHOCTHKY HAcleACTBEHHBIX AHOMANHIT 0OMeHa BelllecTs,

6. Fncnepumenmanvroe noderuposanue nacredcmeelnvix Goresnell y wu-
somubiy. C 3TOH HEIBO BBIBOAAT MYTAHTHBIC JTMHHE HBOTHLIK, HMEIOIMX
HACTeACTBEHHbIE AeDeKTH, aHANOM4HEIE TAKOBEIM y Ye/oBeKa (reMo(uans y
cobak, aTepockiepod v roaydelt, M Has AUCTPOMUS ¥ XOMAKOE).

6.20. Ymo maxoe koncmumyyua? KaxoBo ee 3nauerue?

KoscTuTyuua — 270 KOMIIeKc MOp(ONOTHYecKHX, (yHKIKO-
HAJEHKX W OCHXMIeCKHX OCOOCHHOCTeH OpraHu3Ma, AOCTATOMHO yeToHdu-
BBIX, ONPeASIALME €f0 PEaKTHBHOCTD H CIOKHBIUMXCH HA HACIEACTBeH-
HOW OCHOBe MOA BAMAHHEM (DaKToOPOR BHemHEH cpexbl.

Koncturyuusa onpegendeT WHAMBMAYalbHYI0 PEAKTHBHOCTE OpPIaHH3-
Ma, eTo aZanTauldoHHEE 0COOCHHOCTH, cBoeobpasue TedeHus (uU3MoIorHye-
CKHX M HaTOJIOrMYEcKUX MPOLULCCOoB, NATOMOIMYECKOe MPeAPacoIoKeHH e,

6.21. Kaxue cywecmByiom xaaccugbuxayuu KOHCMUMYUUOHA b-
Hotx munoB venoBexa? Ha vem onu ocHoBaror?

Knaccupurayun Tunnoxpama. B sasucuMoctst oT ocobeHHocTed TeM-
rnepaMeHTa YeJaoBeKa ¥ ero rnoBegeHHA BB 06LIICCTB€ BRIACTART CaHI'BHHH-
KOB, XOJIEepHKOB, ClJJIel‘MaTHKOB H MeTaHXO0IHEOR,
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Pric.22. KraccudMKauus KOICTWUTYTIHOHANL-
HHX THIEOS 1o CHIC:

& - HGIXaTeNHHBIN, § — IHUIERaPHTCIALHEN;

@ - MBLIIEYHBIE 2 — MOaroBoil

Kraccupuxayus Cuzo. B ee ocHobe JEKUT NMPHHUMIT IPEUMYILECTBEH-
HOFOU[ PasBUTYsA TOW HIH MHOI (GU3HONOrMYeCKOd CHCTEMBL Pa:snwraro:f
CASTYWOIIHe TUILE JAH¥ATENbHHH (PecMPaTOPHEN), THIIeBAPUTEIbHEbIA
(JMrecTMBHLIH), MBULIeWHBL 1 Mo3roroi (epebpambubiil) {puc. 22).

Knaccugurayus Kpewmepa. CuasmpaeT Mopdonoruueckue ocobernHo-
CTH geloBeKa © 0coO0eHHOCTAMH €TO MCHXHUKH H C 9acToTol ompene/cHHBX
NCHXUMeCKuy 3abonepaniil. BrgenaoT aTjeTHuecKHl, NMHKKKIeCKUH Y ac-
TeHH4eCKUH TUNB KOHCTHTYIIMH.

Kaaccugruxaupun M.B Yepuopyyxoeo. C  TOYKM 3pEHHZ  OCHOBHBIX
GyuRIEi U ofMeHa BenecTB JoAed PasfeNndioT Ha HOPMOCTEHMKOB, IHIO-
CTEHHKOB M THIEPCTeHHKONL,

Kraccugpuxayus A.A.Bozomomvya. OcHoBama Ha OCOOCHHOCTAX CTpoe-
HUsi 1 QYHKUMM COSAMHUTENBHON TKAHM B opraiusme. Pasiudaior tuo-
DPOSHBU, JTHMOMATOZHBH, NACTO3HHE ¥ ACTeHHYeCKHH THIB KOHCTHTYIHH.
Hna ¢ubpozHoro THNA XapaKTepHa IMIOTHASL BOJIOKMUCTAS COSAMHHTEIbHAN
TKaHe. /g mumoMaroskoro — OOMJIbHOE DasBHTHE KHPOBOI TKaHM, ATA
MacTO3HOTO — npeadaagaHue oTedHoH, PHIXI0H COETUHUTENBHONU TKAHH, 2
1A acTeHHYeCKOTo — HeKHOH, TOHKOH Me3eHXUMEL.

Kaaccugurauus H.IlIasrosa. B 3auicuMOCTH 0T COOTHOWEKHSA TIED-
BOH M BTODOH CHIHAJLHBIX CHCTEM BBRICIICH HEpBHOW AeATeIBHOCTH des0-
BeKa BRUIEASIOT [Ba THMA: XYAQKeCTBEHHHEH (mpeobuagaeT nepnad cHCTe-
Ma) U sihicJuTe bHELT (TPeobaIaeT BTOpad).

6.22. Ymo maxoe duames?

Auates — 310 csocobGpaznan aHOMAIMA KOHCTHUTYUMH, XapaKTepu-
BYIOmAAcs HewOpMalBHOH peakuded oODraEMaMa Ha (QHM3UONOTMYCCKHE U
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NnaToJorudeckKue PA3IDAEMTEIH. ,H,HEIT(:‘S HaHﬁOJ’IE‘e TACTO TIpoABNAeTCd B
JETCKOM BO3pacTe, KOrm4a eIle HeJOoCTaTouYHO CO3PeIM MeXaHH3MLI I'"OMeo-
cTasa.

6.23. Karue cywecm8Byiom Budsr duamesa?

3KECYJ.I,RTHR]IO-KaTﬂpaJIIJHbIﬁ Avared. BrewHHi uup pebenxa HOpP-
MAMBHLIY WM MACTO3HLIA, JIeIKo BOBHHKAIT BOCHANMTEILHLIE HPOLECCHL ©
ofpasosannem 3xccyaata u allepruYeckue peakuwu. KAMHHueckW Habmwo-
AAIOTCS 3K3EMA KOKH, GPOHXMANBHAA ACTMa, KpanuBHHUA, oTerk Kpuiike,

Jumparnko-runonaacrugeckuii anares. BHemHwil B xapaiﬂepmv—
eTCA NMACTO3HOCTBI0 M ONeNHOCTBI0, MBILIENHAS TKAHE paseuta ciabo YB‘JE“
JHMeHBl TUMGMATHIECKHE V3sIbl YacTh anrmua u dapuiruT, i Kpom; i’Be~
THHCHO cofepsranue TUMPOMUTOB. XapakTepHa NpeIpaciofokeiocts &
AYTOANNEPTHYECKUM 3200IeBAHKAM.

Hepnuuu-apmumqemmfi nmated. BremHuMl Buj HopMampHEE wHaun
MACTOSHRIA, BO3MOKHO Oxuperue. BosOyamumocTth uepBHOM cmctemur mmo-
BhuNeHa, XapakTepHa CEAQHHOCTh K 2edOPMUPYIONIMM 3a60Te BAHUAM Cyr-
TaBON HeMH(EKIMOHHOTO NPOMCXOKICHHS, KOKHBIM 3a60MeBANMIIM THIA
IKIEMBL, HAPYIIEHWAM IICHXUKH, NOLATE, OUPEHHIO, PEBMATH3MY.

Actepuueckuii auares. XaparTtepusyerca o6meit aﬂHHaMHeﬁ, N2OUIE-

HOCTBI) COCYAMCTIIX peakuuit. Yacto oTsedaetcs onymeHue BHYTPEHHHX
ODraHoB. '

7. 3BHAYEHUE BO3PACTHbIX PAKTOPOB
B NATONOrMK. CTAPEHHE

7 1. HazoBume Budsr Hapyuwerul Brympuympobuozo pasBumusa 8
sqBucumocmit om Bpemeru ux Bo3ruxkHoBeHUs.

1. TameTonaTHH, Bo3HHKAOT 10 ONAQAOTEBOPEHHS, BO BpeMS raMeTore-
Head

I1. Baacronaruu, DopMupyIoTesa B HepBble 1D CyTOK pasBuTHA 3apo-
annaa {(BaacTomucTs).

1. ImbOpuonatur. OXBATHBAOT UADYHIENHS, BOHHKAKLIME locie
AnddepeHIHPOBEH 5MOpHof1acTa ;o OKOHYAHHS JAKA4IKH opranos (oT
13-x cvrox go 12-i Henenn).

1V, Deronatux  Hapymenus paspuTud Ioga (deTorenesa).

PazimMuamT naTonoruio padHero (GeToreHesa, Korja NPOHCXoQHT obpa-
JORAHME TOHKHX CTPYRTYP H HOCTHTASTCS JKU3HECHOCOOHOCTh Miofa (oT
V2-i Hejen® g0 7-TO Mecsua), M HapyluieHMd Ho3gHero ¢eToreHe3a, Korga
NPORCXOMUT CTAHOBAeHHE (YHEUMAH 11043 W OHHOBPeMEHHO - cTapeHHe
TEAMIEHTH (0T 7-ro Mecsma 10 Pomou).

7.2. HasoBume ocHoBHbie NpuyuHsl HApYWeHul BrympuympobHo-
20 pa3BumuA,

1. Henoanouennocms ROROswY KAemox (TaMeTONaTHi ).

2. Hamozennwe axmoput enewnett cpedve a) buszwteckne {HOHM3U-
PYIOIEA pagHauMaA, Tepmudeckue QaxTopel), §) XumuvecKMe {(HHKOTHEH,
a/KOT071h, MECTHIHIBL, HeKOTOPHE JeKapCTHENHIE 1PEnapaTsl); B) Guolo-
TH'ecKHe (BUPYChl KPACHYXH, KODH, IPUIIINA, BO30YIUTENE TOKCOILIA3MO3A),
) KHCIOPOIHOE TOIONARNE; 1) HePAIMOHATLHOE TMTAHKE MATEPH.

3. Boaesnu mamepu.

7.3. Ymo maroe mepamocentsie hakmopu?

Teparorennse dakToph — 23T0 PaKTOPHl BHEWIHEN CDEJBL,
KOTOpLIE, BO3AEHCTBYA B Tededde OepeMEHHOCTH, BBI3hBAOT DA3BUTUE
BPOIKIEHHBIX TTOPOKOB (cM. Bomp. 7.2).

7.4, Ymo makoe kpumuyeckue nepuodst BuympuympobGHo2o paz-
Bumus? Kaxoe oHu umerom 3nayerue 8 namonozuu?

KpuTHueck¥y HDepHOJ — 3T0 TakoH MPOMEXYTOK BDEMEHH B
PasBUT-W  oHraHNgMa, KOTAd MOCAe OdepefHod CTajHH ONpelelArTesS
JANbIE A e NYTH CTAHOBAEHHA BCETO 3dPONBUUA WIM OTHENBHHbIX €0 3a-
94TKOB, UX BCTYIJIEHHE B HOBBIH 2Tan MopdoreHesa.

I’a37M4aroT IBA OCHOBHBK KPUTHIECKHX mepHona: 1) mepuon mepexo-

73 3apoxgelma OT cTapuu gpobnenud go audidepeHUHPOBKH Ha TPH 3apo-
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ABUNEBHIX JHCTKA, KOTOPHIM 3aKanuumaercsa uMniaHTauwed (1-a negmena);
2) mepuon 3AKNAAKK OPraHOB, B TOM YMCIe M ILIALEHTEH, — Mepuon fa-
TIEHTALME ¥ GOJIBIloTo opraHoreHesa (3-8-a Hexelmn).

Kputnaeckue nepuossl XapakTepusyioTcss BHCOKoH MeTaboamyeckoit
AKTHBHOCTBIO M TOBHIIEHHON 9yBCTBMTENBHOCTEI0 XK NEHCTBHMIO MOBPEX-
naromux HaxTopos. BHCOKAA YI3BHMOCTE OPIAHM3MA B 3T NEPHOAH 06b-
ACHAET MacTOE PA3BUTHE BPOMICHHEIX TOPOKOB HPH BO3ABHCTBHM TepaTto-
TeHHEIX PaKTOPoOL.

7.5, Ymo maroe cmaperue?

Crapenue — 310 GMo.loruseckuil pas3pymnTe ILHBL poLEeCe, KOTo-
Pblit HEMHHYEMO Pa3BUBACTCA C BOBPaCTOM ¥ BeleT K OCPAHHIEHHIO ajall-
TAOUOHHBIX BOZMOKHOCTEH OpraHuaMa, PA3BUTHIO BOIPACTHON MATOIOMHE U
YBEIHYEHHIO BEPOATHOCTH CMEPTH.

7.6. Kax knaccugpuyupyiom cmapenue?

L Ilo TeMuaM pasBHTHS BRUIEISIOT IIpeXNeBPeMeHHoe (yCKOPeHHoe)
W PeTapiYpoBaHHOe (3aMeANeHHOR) cTapeHHe.

II. o upu4ugaM PasBUTHA CTADEHHE MOMKET OBITh QUIHONOZUMECKUM
U namorozuueckunm. DuUIHONOIM4YeCKoe DasBHBAETCS KAK HEMMHYeMpIil
OHOTOTHYECKUH TNpolece, NATOMOTHNECKOE — M0/ BIMSHHEM NATOTEHHBIX
hakTopoE. '

III. B sapuenMocT OT yposHs Guonormueckoll oprapusaiyy Bhie-
JIAKT CTAPEHHE MOJEKYJ, KJIRTOK, OPraHOB ¥ CHCTEM, OPTAHM3MA B IIEJIOM.

7.7. Karue dhaxmoper Brusiom Ha BudoBywo npodonxcumesorocme
HeusHu?

BunoBo# Ha3sHBAOT MPONO/KHTENLHOCTS JKM3HH TpencTABUTE el
onpegeleHHOTO BUA.

CuMrator, 9T0 MAKCHMANpHasg BMAOBAS TMPONOMKHMTENBHOCTD IKHBHK
FeHETHHECKH 3aNPOrPAMMHMPOBaHA H COCTABIAET [/ HEKOTOPHIX BHIOB te-
perax 150 7net, wemoBexa — 115 Jer, ungniickoro cioma — 70 JNeT, moma-
¥ — 62 roga, muMnanse — 44 roaa, cobaxu — 34 roma, goMamiero KpyiI-
HOTO poratoro c¢xoTa — 30 net, xomku — 28 net, ounsl — 20 JeT, K03H ~—
18 net, mopekoit cBuEKH ~ 7.5 seT, [OMALIHErD Kpoauka — 4,5 roga, Mbl-
WK — 3,5 roga.

BolAsneHa KOPPEXMiMA MEXAY MAKCHMAILHOM BHAOBOH IPOIOIIKU-
TEILHOCTREY KHBHH ¥ cenylommMy $akTopaMy: 1) NMporomKHTeI HOCTBIO
NepHona pocta; 2) yponHeM pPasBHTHS Mosla; 3) Maccolt Tena; 4) mpo-
IOMKATENLHOCTED GepeMeRHOCTH; 5) JIMAON KumoK; 6) ABMraTeNsHOl ak-
THBHOCTE0; 7) 9HEPTETHYECKMMH 3aTpaTamy; 8) clocoGHOCTRIO K penapa-
vy IHK; 9) akTMBHOCTEI0 MUKPOCOMATDHOTO AMIAPATA TEYEHIH: 10) Monr-
HOCTDBI0 AHTHOKCHAAHTHHIX CHCTEM OPraHH3MA.
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7.8 Kaxue ghaxmopdt Bausiom Ha unOuBudyanesyo npodonxcu-
meabHOCMb HU3HU yenoBexa?

JokasaHo, 4To Ha NPOAQDKHTEABHOCTh KMBHE OTZeFbHOTO MHAWEBH-
;lyvMa OKaSEIBAIOT BJIKSHME CIeAyomHue HharxTophL

" 1. Hog. FKenmunsl B cpeateM kuByT Ha 5-10 ner gosnpile MyK4YHMH.

2. Teovzpaguueckue gaxmopo. Hanbompmee XolM4ecTBO A0AIOKHTE-
neli obEapyxkero B ropax Kaskasa, B 10&HOH yacTH JKBajopa M B ceuepo-
pocrouHoM Iaxucrtane.

3. CouuansHo-skonoMumeckue gaxmopst (yeIoBUA KUIHYK, paboThL, OT-
IHIXA). .
4. FxoRozuneckue paxmopot.

5. 3atoresaemocmb.

6. Cenmeiinoe nogoxcenue. Kax mpasuno, XomocTAKHW, BHOBH, Pa3BeeH-
Hble KHBYT MEHBIIE, YeM COCTOSIIME B Gpake.

7.9. HaszoBume ocroBHbie 3aKOHOMEPHOCMU NpoOYecca CMapeHus.,

1. FeTepoXpoOHHOCTE — Pa3zHOC BPEMA NOABIEHHS BO3PDACTHBIX M3ME-
HEHHKI B PA3HBIX TKAHIX, OpIaHAX U CHCTEMaX,

Tak, HHEOTOLHUA BUICIKORON Kele3s HaduHaeTcs B Bospacte 13-15
1eT, 4 HHBOMIOIME MONOBHX &eje3 — B nospacte 48-52 rona.

2. TeTepoToNHOCTs — HEONMHAKOBAS BBHIPAKEHHOCTH MPOULCLA CTApe-
HUS B Pa3HBIX OPraHax H CTPYKTYPax OZHOIO ¥ TOLO JKE OPraHd.

Hampumep, crapenue my<kourol 30HH KOPH HaAMo4esHHUKOL BRIpake-.
HO B MeHbilleH cTenenH, YeM KnyHouKoroH U ceT4aToil. )

3. TerepOKMHeTHYHOLTh — DA3SBUTHE BO3PACTHBIX M3MEHEHHH c pas-
JUIHOH CKOPOCTHIO.

B oaHHX opraHax BOSPACTHLIE H3MEHEHMS DPa3BUBAIOTCA palo, Mex-
JEHHO ¥ IUIABHO, B IpyTHX — M03kKe, HO CTPEMMTEIEHO.

4. Terepoxare)TeHTHOCTD — PAZHOHANPABIEHHOCTL BO3PACTHBIX H3-
MEHEHHI, .

ITo choHCTBO CBA3AHO € YrHETEHHEM OAHMX H AKTHBALWEH APYrHX
SKH3HEHHBIX [POUECCOB B CTAPEIONIEM OPTAHU3ME,

7.10. Karumu cmpykmyptoimu UsMeHeRUAMU nposaBasemcs cma-
perue?

B mpouecce cTapeHusa na KIEMOUHOM YposHE OOGHAPYKUBAKOTCA IPH-
3HAKH TOBPEXCHHUA. YMEHBIIATCA PasMePH Apa, OHO CMOPIMKBAETCA,
NOABNAIOTCS AfePHHMe BKIOYEHHS HEH3BECTHOTO ITPOMCXOKAEHUA, YBe-
JTUMHBAETCA 0OheM UTOMNASMEI, IPOMCXOAMT B8 BAKYOAMSAIHS, MOIBIL-
eTCA MHOIO BEIOYEHMH, COCTOANHMX M3 NUNOQYCIMEa ¥ FeMOCHICPHHA.
YMeHEpIIaeTcss KolHyecTBo MHTOXOHADHH, pubocoM, obmasa mromaznb
{UHUCTEDH IHAOIIAIMATHICCKOr) PETHKYIyMa. B To ke npems BoapacTaeT
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KOJMHECTBO JIH30COM, YMEHBINASTCH VCTOMYHBOCTE JHIOCOMHBIX MeM-
OpaH. '

Ha mraneeom u opeannom yposuax oTMedarorcs gBIeHus arpodun —
YMEHBUIACTCSH KOAMYECTBO (PYHKUMOHANBHO AKTHBHBIX KIETOMHHX S/ieMeli-
TOB fapeHXuMel. Ecsiu ofmas xieToyHas Macca OpPraHM3Ma <eloBeKa B
wospacTe 25 et cocTasaserT 47% MacCH Tesa, 10 B Bozpacte 70 mer —
ToABKO 367,

OnHOBDEMEHHO YEEAHIMBAETCS KONUIECTEO BYHEIMOHATBHO Heak-
THEHBEIX KOMIIOHEHTOB OPIanol H TKAHEH — pasnUBaeTcs HX (DUSHONOruue-
CKuH cxIepoa.

Ha ypoene opeanusma e yeaom crapenue APOARIARTCH XAPAKTEPULIM
BHIOM CTADOTO HMesiOBEKA, M3IMEHSIETCH KOMA, OHA CTAHOBHTCH TONEKOH
MOPUIMHAME W NUIMEHTHBIMM MIATHAMH,; MEHSETCS OCAHKA; TPOHCXOIUT aT-
PODUs CKEAETHHX MBI U AKMPOROK TRAHI, HOABIACTC CoIulL,

711 Kakumu pynxkuuonanshemu usmenenusmu nposBasemcs
cmaperie?

B nponecce craperus ymenburaercs (bYHKIVIOHAABHAY AKTHBHOCTD
KACTOK, TKAHEH, OPTAHOB M CHCTEM; YMEHBIIAITCA UX (yHKIHOHAKBHLIA
Pe3ePB H HANEAKHOCTE.

Ha yposre kmetox oTMewaioTcs HapyIleHHs 34eKTpOdhHanon Orude-
CKMX NpOreccol (M3MEHEHMs NMOTeH!MANOB NefiCTHHA u NoKos, yMeHbIge-
HHE CKOPOCTH DACHIDOCTPAHEHUS BOSOYKUEHMA M JD.); YMEHDBIIEHHE Mu-
I'PAIIHOHHON CTIOCOOHOCTH KJAeTOK; HADYIIEHYS SHI0- U IKIOUTO3L, COKpa-
THMOCTH, TPOUECCOB KJCTOYHOIO JAEAEHHS, MEXK/JETOYHBIX B3inMOTEHCT-
BYH H Denelnuuy,

Ormeuatores napymenus cencopHoi, HHTETPATHBHON, ABUTATEABHON 1
BeTeTaTHBHOW yHKnuit HeprHOi cucreMsl (DyHKmuH omiux ANIOKPHEHBLIX
Heqled (110A0BBX, IMUTOBMAHON) YINETieTC:, AesTe 1bHOCTD ODYTUX (ajleHo-
ruitohus) — HaobopoT, yeenuuusaercs. CyulecTBeHHEE M3MEHeHus nipe-
TepnesaeT GYHKUMSA CHCTEMB KPOBOOGDAINEHMS, YMEHbIAIOTCS MEHYTHEIH
M YIAPHBIH 0OBeMBl Cepiilia, YBesinduBaetcs obmee nepucepuieckoe co-
UPOTHLCHHE M apTEPUAJIBHOC [ABIEHHE, Pa3BUBAETCS BO3PACTHON aTepo-
CKJIeDO3.

YMERBIIAIOTCH CTaTHMECKAe W ANHAMHYECKHE TOKABATOAH JeroqHol
BEHTAJIAINY, CEKDETOPHAS ¥ ABUraTeabNas aKTMBHOCTE OPTaHOB IUpieBa-
penus. Hapymamores antutokcmueckas (bYHKUTS IIeYeHH, BHEC/HTE bHEE
DYHRIHY TToYek.

Ha ypoure opranusma B mesioM yhemuuusaeTcs VIOMISEMOCTE,
YMEHDIIAETCs TPYAOCIOCOOHOCTD Y 27(ATTA UMOHHBE BO3MOKHOCTH opra-
HU3MA.
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7.12. Kakue 6GuoxumudecKkue NpusRaKu XapakmepHst 0n8 cmape-
HUA?

[IpY CTapeHHM B KACTKAX TMOABIIIOTCS M HAKAILIKBAIOTCH HecBOHCT-
BeHHble HOpMe BellecTua — aunodycuud, amuaoun, O6pasyoTes aHo-
MaTbHEE OeJIKH, HMERIlHe BHYTPHMOJEKY/iIPHEe “CIIMBKM”, H3MeHdeTcs
AKTAEHOCTD MHOTHX (DepMeHTOB. B COEIMHMTENBHOM TKAHM NOABIsETCH
“cTaphlil” KOAMAMEH, NI0X0 PACTBOPHMBLH, ¢ MHOTGUHC,ICHITBIMU BHYTPH- H
MCKMOAEK Y APHBIMH “CHIMBKAMHE .

Hapymaetes QyHKIIHOHHPOBAHIE TEHOMA KAETOK: PaccTpauBacTes pe-
rynsns PaBOTH TeHOou, BOBHUKAIOT MYTAHWH, CTPANAIT IIPOHECCH TPAlC-
KPUILHTL

CymccTBentible M3MeleHHs TDeTeplieBieT JHepreTHuecKkuii obMeH:
¥MCHBIIAETCSH WHTEHCUBHOCTE TKAHEBOrO IBIXAHWS M YHEIWUMBAETCH ak-
CHBHROCTH TIMROAN3, yMeHbinaercy codepaatne ATW u kpeatundgocdata
7 Kaerkax; yrueraercd akruiaeers ATM-as,

BoO MHOrEX CTPYKTYDAX VBeTHYHBAETCH MHTCHCHBHOCTL 11ePOKCHIHOID
OKUCEHIA JTHITHIOB.

B KpOBYM BO3pACTAET COUEPIKAHUE XONECTEDUHY, AUI0NPOTEHHOB OMEHD
HH3KOH ¥ HH3KOH 1JI0THOCTH.

7.13. B yem cywrocme meopuid 20HEMUYECKU 3aNpo2pammupo-
Barnnoz0 cmaperus?

B COOTBETCTBHM C 3THMH TEODMAMH, CTADEHWE, KaK M JAPYTHe 2Tallnl
WHAMBYVAABHOTO DA3BUTUA, ARAAETCHI TEHETHUECKH 3al1POTPAMMUPOBAH-
HLIM [POLUECCOM.

CyulecTBYeT reHeTHYecKas TPOrpaMMA CTADEHWs, DealHM3alMsd KOTo-
poit HatMHAET OCYIIECTBAATBCA C ONpeleleHHoro poapacrtd. daxroput
BHemHeHl CPelbl, ecili M WIHAIT Ha TEeMIL DA3BUTHS CTAPEHHs, TO HesHa-
THTEHBHO,

MexaHu3MBbl CTApeHHs CAOXKHAMCE B SBOMIOGMH KAK HHCTDYMEHT, KO-
TOPHI OrPAHHYMBAET NPOIOIAKHUTEABHOCTD HHIAHBHAYAIBHON MM3HM, Dbl-
MHUPaHHe OTAEJBHBIX 0CO0EH, T.e. CMEHA OIHMX TTOKOJeHHH Apyrumu, odec-
NeYMBaeT Mydllee IpUcHocoONeHwe BUAA B HEAOM K YCAOBHSM CYIIECTBO-
BaHUA,

B kavecree HoKa32TeNBCTBY OCHOBHEIX IONONEHHH 2THX Teopui
NPpUBOLAT (DaKT CYUECTROBANKS GOABIIMX Pasjnuuif B MAKCUMAIBHOHR
NPOOMIKHTEABHOCTH KUSHM OTHedBHEX Bwjgok. KpoMe Toro, HapecTio,
YTO HPOJOMKHTENABHOCTE XKU3HY ORHOAH IEBHX OIH3HEUOB MOYTH OJMHE-
KOBA.

DKCHEPUMEHTA/IBHON OCHOBOW TEOPUi TeHeTHYecKU 3alIporpaMMHpO-
BAHHOTO CTapeHIN ABIseTCs OTKpHTHe XeldaukoMm AusMuTa KAeTOUHOTO
Aenenns (rumuma Xetihauxa). Belno NOK433aHO, 9TO0 KAETKH MOTYT AeAKTH-
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Csl TOABKG ONpefedeHtoe KOAHYeCTBO Pas. JT0 KONHYeCTBO 3aJ0KEHO B
IeHeTHIeCKOH NpOrpaMMe KAeTKH.

Tak, GUOPOGAACTEI HOBOPOXAEHHOIO 4EAOBEKa, IepeHeceHHble B
KyJABTYpaNskyio cpedy, aawot 50 geneunit u ne Gompme. Ecan 6parh dub-
paGAAcTH ¥ 0co0ell pasHoro BO3pacTa, TO YeM CTapile 0Co0b, TEM MeHbllee
YHMCAO Ae/eHUd NAa0T KNeTKY B KYJbType, H Ha060pOT.

KomuyecTso nenesuit KAeToK B KyJALTYpe 3aBHCUT OT IIPOZOAKHTENb
HOCTH JKH3HM MpenctaButeneif gannoro eBuza, Tak, aumur Xeiibauka y
MBIILEH 3HAYHTEAbHO MEHDIIE, YeM ¥ YesoBeKd.

Ho pacueram Xejicmuka, MaKCHMabkas NPOZOTKUTENBHOCTD KUBHHA
4EN0BeKa noikHA cocTaBAaart 110-120 net, gto o onpegenennoit creneun
NOATBEDKAACTCA,

7.14. B uem cywrocme meopui Haxonnexus noBpexcderutl, 06o-
ACHAWUX NPULUHSI CMAperua?

B CooTBETCTBUM ¢ TeopMAMH HAKOWIEHHA TOBDEKZEHHI, CTApeHHe
ABJIIETCS BePOATHOCTHBIM (CTOXACTHUECKHM) TIponeccoM. JIpyruMH cloka-
MH, CTApEHME HE BaNpPOTPAMMHPOBANO, OHO PA3BUBACTCA BCAeACTBHe neii-
CTBHSA HA OPFaMH3M PasHOOOpPAa3HBIX LOBPEXAONIKX (HaKTOPOR BHelinell H
BHYTpekueil cped. Bauasue stux (akTopoB BENET K HAKOIVIEHHIO T Opra-
HH3MEe HEBOCCTAHAB/IMBAEMLIX ToBpeskgeHuH. TakuM o6pa3oM, € BospacToM
YBEIUYHBALTCS BEPOATHOCTD CTADEHMA.

K daxtopam, cnocofCTByOmmM pasBUTHMIO CTAapeHMYs, OTHOCATCS Ho-
HUSHDPYIOTIAA panianis (naxke GOHOBHH YPOBEHDL), XUMUIECKHE BAKTOPH,
npexbiayme undekiuy, cAyvalinse KoseOauws Temmepatype u pH B
MEKPOOOBEMAX U p.

Cxondacy B rnaBHOM, DasHBE TEOPUM STOM [PYMIIHL OTAAOT NpeAlLod-
TEHHE KAKOMy-M60 ofMoMy (GaKTopy MOBpEXAeRHA KaK IpUUMHe CTape-
uud, OTCIO7a M HA3BaKUA TeopHi: TeOpUS COMATHIECKHX MyTapwil, Teopus
“omu6ok”, TeopHsS CBOGOAHMIX PAZMKAZIOB, TEOPUS “CIIMBOK” MaKpOMoJe-
KyA, TEOPHSI AYyTOMMMYHMKOIO CTapesHs U fp.

7.15. ObvacHume cywHocms cunmemuyeckux meopuii cmapeHus.

Cunteryyeckre Teopun o0heguHAIOT OCHOBHBE MOJMKEHMS Teopuii
FeHEeTHYECKH 3apOIPAMMHDOBAHHOIO CTAPEHHA M TeopHH HAKOIAeKHI Io-
BpeXKIeNHii,

CauTa0T, 9T0 B OPraMM3Me I'eHeTHYECKM AETePMHHHPOBAHE HE MpPO-
JAOLKUTEABHOCTh JKM3HH M aKTHBHEIE MeXauMiIMBL CTApEHHHA, a cBoiicTEa
Oprafiama, 0T KOTODHIX 3aBHCHT TeMIT Da3BUTHA crapenud. Crapenue o
CYIWECTBY ABAACTCSA no0OUMBIM IPONYKTOM HApYILeHHS hyHKUHORHPOBA-
HHA 9TUX CHCTEM.

Daxropn pHemsell u BRyTpessell cpea MoTYT VCKOPATL CTApDEMUE,
BHOCS B HEID CTOXACTHYECKUI ieMeHT.
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B COOTBETCTBHH ¢ CUKTETHIECKHMH TeODUAMH HH-
[MEHI(YA/BHAA TDOAQIDKUTEABROCTD JKUIHH ONMpEAeTE-
ercsl TAABHBIM 00DA30M CTOXACTHUECKHMHU 3PDeKTaMH,
B TO BpeMsA KAK BHAOBAA — PEHETHYECKH AETEPMHHUPO-
paHHEBIMY GAKTOpAMH.

Haubonpmee pasBUTHE 3TH B3IALb IIOJYYHIM B
adanmayuonno-pezyramoproti meopu {B.B.Dpoxsruc)
u runomanamuneckoti meopun (B.M. Jdnnpman).

7.16. Kaxumu mexarnuzmamu, npenamcmByrowiu-
MU CMAperuio, pacnosiazaem opaadusm? B.B.@pomxuc
[Iponeccot, MPOKCXOAIKYE B OPrdHM3Me 1O BpeM
¢TapeH s, MOKHO DasgesuTh HA ZBe IPyMbL 1) paspylIMTeNbHbIE — cob-
CTBEHHO CTapeHHe H 2) BOCCTAHOBHUTENbHDBIE, T.¢. MEXAHH3MBI AHTMCTapeE-
HMsl MM MEXAHU3MB Npoidenus xKusuu. Hocnepuue, mo B.B.Mpoaskucy,
MOAYMUWIM Ha3BaHWe BUTayKTa (Vita — XM3Hb, auctum — yBeIMyHEaTh).
HOJIBFEITOT, 9TO KaKAOMY MEXaHH3IMY CTapeHHA COOTBETCTRYET onpe-
JleeHHHE MeXdaHH3M BHTAYKTa:

MexaHH3Mbl CTAPEHKA MexaHHIMbl BHTAYKTa

Noepexaeque JHK Cucrembl penapaudy AHK

CpoBopHbie pagHkanbl U AHTHOKCUEAHTHbIE CUCTEMBI
NepOKCHAbI
ToKcHuecKHe NpoRyKTbl

Mexanu3Mbl GETOKCHKALIWK

PenapaTthBHbIH CHHTES KIIETOUHBIX

MNoapexpeHde KieToK
cTpyKTYp M ap. {cM. pasa. 11)

Twbens KneToK KomneHcaTtopHaa runephdyHKLUMa
# rMNepTRPOhHA OCTABLUKMXCSA
~ KIETOK
Tunokcus AHTUFUNOKCHHECKHE MEXAHHIMB!
Cipecc MexaHH3Mbl OrpasuHenus
cTpecca

7.17. Kakaa cBase cywecmByem mexcdy cmaperuem u 6onesns-
mu yenoBexa?

CyniecTByer eIMECTBO, HEpA3PHIBHAA CBA3H CTapeua u Gonesnei, He
03HAUAIINAd OAMAKO HX ToXzecTBa. Jlo CHX fop npofo/rKaeTcd AABHYMH
CHOP O COOTHOHIEHHH CTapenns ¥ GonesHeid. [/lpe KpafuMe TOUKM 3peHuA
Ha 2T0T C9eT MOIVT GHTL ChOPMYIMpOBaHB CAENYINIMM o6pasoM:
“cTapocTh — 9To Gofe3wb” U “CTapeRue — 3T0 HODMABMBIN pu3KOIOrHIe-
ckuil npouecc”. Muorne ydeHrle ITOMENIAOT CTAPOCTE HA TOJIIYTH MEXKAY
370DOBbEM ¥ BOTEIHBIO.
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K crapoctn Gonesnu maxanmupatores, BHOBb BO3HHKALT, Nprobpera-

10T XAYeCTBEHHbIE U KONM4ECTBEHHEe OCOOEHHOCTH Te9eHMA W, BCEICTEHE
CHIDKEHHS TIPHCIOCOGUTENLHEIX  BOIMOKHOCTeN OPTaHM3MA, CTAHOBATCS
NPUYIUHOHA ero rubenn. CTApocTh MONBOINT YeloBeka K Kpaw MpOIAcTH,
Kyia ero ¢HpaceruaroT Gonesnu (B.B.Mponbkuc).
Crapenye criocolcTBYeT PasBUTHIO MHOMUX 6onesxedl, KoTopsle B Ko-
HEHOM UTOTe MPHBONAT K cMepTd, K Taxum H0Me3HaM, B 4acTHOCTH, OT-
RIOCATCA aTepOCKIIEpO3, MITeMHYecKas (GOMe3Hb Ceplna, THIePTOHHYeCKas
GoMe3np, caxapHei¥ TUABeT, ATOKAECTEEHHbIC ONTYXO,/I¥, NAPKUHCOHUZM.

C apyroit cToponst, crapenue, CIOCOBCTBYS DAasBUTHE) OIHUX 6Golei-
Heit, 3aTpyjHseT passurue Apvrux. Tax, 614TOAPS BO3PACTHLIM UaMeTHe-
HUAM PeaKTUBHOCTH OPTAHM3Ma NOKH/Ibie H CTapule MONK Peke GOIEOT
PEBMATU3MOM, s3MeHHON Oo/caHB0, BPOHXMATbHON ACTMOH, THNepTHpeO-
30M. Hexotopeie yueunte cumraor, «ro ecau no 70-meTHero Bo3pacrta Her
GYPHOTO DaiBHTHS aTePOCK/epoda, TO b JalnieHmes 5Tor IPOMece pesko
HC IIPOTPCCCUPYET,

7.18. Ymo makoe npozepus?

Iiporepus — sro naronormuecxoe CTapelye, BOSHHKAOnlee 1B pe-
ayJIbTaTe NefiCTBMA HA OPTaHM3M NATOTeHHbIX Gbaxkropos, [pusmepom smser-
oA cuHIpoM letumncona—Tuadopra. Dto ayTOCOMHO-PeLleCCHBHOS HACJIEICT-
BelHoe 3abonesanue. Ero nepnbe MPUBHAKHE MOARIAIOTCA O4EHb PAHO, YiKe
H& NEPBOM rofy Ku3HW. XapaKTepHb! saepikKa pocTa, roceieHue Bozoc, 06-
TIHICEHHE, KoXa NpuodpeTaeT cTapieckuit Bu, pasBHuaeTCs K4TapaxTa, ATepo-
cKJepos. CMepTs, Kak npaBuio, HACTYnaeT Ha 1-2-oM MecatiaeTHY mKIGsmm.

7.19. Ymo maxoe zeponpomexyus? Kaxue nodxrodss OHG UCNONbL3Y-
em?

Feponporexkuns — ato HANpaBIeHHe B MejdIIHE, M3YJdioiee
IYTH yBeqM4eHHS NPONLO/KUTENLHOCTH JKU3HH, 3aMeilfleliiis TEMIIQOB CTa-
PeHHd, OTIANeHHA CPOKOE BO3HMKHOEEHMS ITATONOTHY, CBA3AHHON o Bo3-
PACTOM YeJoleKd.

Cudranor, aTo DAKTOPAME NMPOIIEHHA KU3HH HBISIOTCS JHeTa, TBMTA-
TelbHAA AKTUBHOCTh, AHTHOKCHIAHThI. Mayuaerca TepoNpoTeKTOPHOE Heli-
CTBHC DUIMOTOrHIeCKH AKTHBHBIX BellecTl (MOAMBUTAMHHHEE KOMILIeK-

Cbl, TEPOBUTAJ, ACTIUPUH, JATHPOreHH, MHKDOMIEMEHTb) X sHTEpOCOPbeN-
TOB.

8. PONb PEAKTUBHOCTH B NATONOINUK

8 1. Ymo makoe peaxmuBHocms?

PeakKTUBHOCTDb — 9T0 CBOHCTEO OPraHM3MA M €r0 CTPYKTYD OTBe-
gaTh U3MEHEHHAMH KH3HENATeNbHOCTH Ha JeHcTBHe (aKTOpol BHEUIHeH
cpesIbl 5 . , -
{ PeakTuBHOCTh 00eCTe4HBAET B3aUMONEHCTEHE ODraHHIMA cﬁoxpyx{aoro
oM MupoM. OHA CYIecTEeHHO BAHSET Ha Pa3BHTHe M TetdeHHe DOTe3HeH.

8.2, MpuBedume npumepsi npoABAEHUI peakmuBHOCMU HA PA3HbIX
ypOBHAX opaanuzayuu ¥cuBsix 06bexmos.

Ha monexynaproM yposwe — CUBAT KPUBOH AMCCOMHAIMM OKCHIC-
MOUJIODHHA BIIPABO B VCJIOBHAX ALMA03d, Bh3BAHHOIO THITOKCHEW (abdext
bopa). N )

’ Ha kzemownon yposie — OcynlecTBICHHE (AromMroda JIEHKOMUTAMH 1
TX TAHW3MOB,
DIBeT Ha BHEIPEHHUEe 1B TKAHH MUKPOOP | i

Ho mxanesom ypogHe - PARBHTHE CIOKHOTO KOMIUIEKCL PeaKmHi no,lq
NaspaHHeM “Bocmadexue” B OTBET Ha MeHCTBHe NMOBPEXAQAIOUHX (aKkTopos
oM. pasm. 14). B )
( Ha opeaitrom yposite — yBesmYeHNE MACTOTBL CepAEMHDLIX COKPAUICHUN
1] : BH.

UPH HOBBIHIEHKE TEMIIEPATYDPL KPO ]

Ha cucmemxoM YpogHe — PeaKUMM CHCTeM BHeUIHEro nbxxaéms[, Kpo
BoOGpAn[eHHsA ¥ KPOBH MIPH KUCIOPOAHOM rosofanud (oM. pasz1d). -

JIa yposue opeaniiame B mMeloM  CJIOKHBIE OPHEHTHDOBOYHBIE DEAK
LYK B OTBeT Ha AeHcTEHe 3BYKOBEIX M CBETOBLIX CHIHATOL.

8.3. Kaxue Budensiom Buder peakmuBrocmu?

PeakTHBHOCTD GBIBAET: .
i I ANBHOH.

a) BUIOBOM, rPYNIOBOH U HHIHBHIY o ]

Budosas peaKTMBHOCTD MPHUCYILA BCeM 0CobAM TaHHOrO BHAA, gpynm{)
8 — OupefeNeHHoN Tpyme ocobel, undueudyanviids — KOHKPETHOMY
HHIHBHAYYMY,; o )

6) Hecenududeckoll M CneHdHILCKOH. _

Hecneyuguuecxas (NepBUUHAH, TIPOCTAA) pP,ElKTHBHOCTbBl'[pOF[BﬁH
eTcst TpM AeHCTBHH pasHooOpasHBIX (aKTOpOE HA OpranMam. B ee oc¢ 0_
Be -- TeHeTHYeCKM 3aNPOTPAMMUPOBAHHBIE CTAHJAPTHBIE BapUAHTLHL OT
aeTa (HAMpPHMEP, 3ANMUTHO-KOMIEHCATOPHBIE peaKnuy TpH ﬂe‘ng:rn;
BLICOKOH ¥ HHMIkoH TeMITepaTyp, NpH KHCIAOPOIHOM TOM0JAHHI;
HTO3 ¥ Ip.). B ,

Cheyu@uueckoli HAJKBAETCS WMMYHONOTHYECKAd PeakTHBHOCTB (CM.
pas. 9); ) )

B) GH3HOJIOCHIECKON M MATOAOIHIECKOH,
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Quzuonozuneckas PeakKTHBHOCTb OXBATHBAET peak-
UMH 370poBoro opranusma. Hamopoeunecxoli nasHpamor
Ka4eCTBEHHO H3MEHEHHYW DEAKTHBHOCTh IIPH ZefCTBHK

JAeTcs amaepris (cm. pasm 10);

epzus) ¥ U3BpaleHHON (Qusepeus).

Bospmioe sHauende B PasBUTHH ydeHHA O Pa3HBIX
BUAAX PEAKTHBHOCTH NpUHAmIexuT paboram H.H.Cu-
POTHHUHA ¥ eI'0 YIEHHKOR.

8.4. Kakue gpaxkmopsr Brusiom Ha peaxmuBHOCMs
op2arusma yenoBexa?

1. Bospacm. Jlna paHrero NeTCKOIo BO3PACTd XapaKTePHA HM3Kas pe-
aKTHBEHOCTE. OHa TTOCTENEHHO BO3PACTAET, CTAHOBATCS MAKCHMAIbHOH y
B3POCJLIX, 4 8 MOKKIOM BO3PACTE HAMHHAET YMEHBIIATHCSL.

2. Tfon

3. Hacredcmseumocme.

4. Koncmumyuyus (cM. pasm. 6).

5. Dyuxyuonanvuoe cocmosHue HEPBHOW, HIOKDHHHON, HMMyHHoOH
CHCTEM ¥ COBAMHHMTENLHOH TKAHH.

6. @akmopvt oxpyxcaoweii cpedv (KINMAT, X3pAKTep TUTAHHS, COIH-
AJLHEIE YCIOBHA U Ap.).

8.5 Ymo maxoe pesucmermuocms?

Pe3HcTeHTHOCTE — 9T0 YCTOHUMBOCTE OPraHM3MA K JAEHCTBUIO
MaToFeHHLIX (haKTOPOB.

8.6. Kaxue Bovidensiom Budel pesucmesmuocmu? :

Pe3ncTeHTHOCTR OBIBAET RACCUBHOU ¥ aKmusnoill, Hecnewu@uueckoi W
cneyuduneckol. B ocrose crreunduIeckoll pe3HCTEHTHOCTH JEXHT HMMY-
HOJIOIMYECKas PeAKTHBHOCTh {cM. pasi, 9).

8.7. Ymo maxoe naccuBras u armuBHas pesucmenmuocms? B
yem ux pasauyue?

IIaccuBHadg pPE3UCTEHTHOCTDb — ITO HEYYBCTBHTENLHOCTD K
AeHCTBHIO MATOTeHHOTO (PaKTOpa, HEBOCUPUMMYKBOCTS K Hemy. OHa BO3-
HHK4ET B TOM CJydae, KOIfa B3aMMONCHCTBHE OpPraldM3Ma ¢ NATOTEHHBIM
(baKTOpPOM HEBOSMOMKHO WJIM 3aTPYAHEHO. IlacCHBHAZ Pe3MCTEHTHOCTb #B-
JAETCS SHEPTOHE3ABHCHMON M MOXKeT OuITh 00YCHOBIeHA CJAENYIONMMHA Me-
XAHUSMAMK

1) CyniecTBOBaHHEM Tperpai A B3auMoaelcTeua narorennoro ¢ak-
TOpa €O CTPYKTYPaM¥ opranu3Ma (6HOTOrHIeCKHe Haphepsl);

2) OTCYTCTBMEM HJM Da3pyLIEHMEM CTPYKTYD OpraHHaMd, clocoBHLIX

H.H.Cupotunyu
(1896-1977)
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ITATOreHHBIX (DAKTOPOB HA OpraHuam. Ee nmpumepoMm ae- .

I) MOBRMIEHEOH (zunepepzus), MOHWKEHHOM (euno-'

B3aMMOEHCTBORATE € MATOTEHHNM (DAKTOPOM, HAMPUMED OTCYTCTBHEM pe-
IEIITOPOB K ITATOTEHHBIM BHPYCAM; -

3} yHUYTOXEHHEM TATOTeHHOro (PaKTOpa MEXAHH3MAaMM, HE CBs3aH-
HBIMM C peaKnueil opraHusma na gecTeue aToro daxTopa (HanpuMep,
YHUATOXEHHE XOJEPHOTO BUOPMOHA KETYAOTHBIM COKOM),

4} saMerJeHueM pearus3alii NaToleHeTHYeCKHX MeXaHM3MOB, 34ITyC-
KaeMHX B3aHMoAeHCTBHeM OPFAHM3Ma C IATOTEHHRIM dakTopoM (HANPH-
Mep, VBeJIMYeHUe MACCUBHOM PE3UCTEHTHOCTH IPH MHIIOTEPMUK ).

AKTHUBHAA PE3UCTEHTHOCTDH (COMPOTURILEMOCTB) — 3T0 YC-
TOMYMBOCTD, KOTOPask 0becriednsaeTca KOMIUIEKCOM 3anHTHO-KOMIIEHCATOP-
HBIX Peakmui, HarpaBJeHHHX Ha YHWYTOKEHME ITATOreHHOro (hakTopa H
NOCAEACTEUH ero AelcTpUg. AKTHBHAd PE3HCTENTHOCTE ARIASTCA IHEPro-
3ABHCHMMOI, e OCHOBY COCTABJAIOT MEXAHHU3MBI PeaKTHRHOCTH {HATPHMED,
daronuTos, CUHTES AHTHTE, PeAKIMY KIeTOIHOI0 HMMYHHTET4).

8.8. Kax BagumocBasants pearkmuBHocmes u pesucmenmuocme?

Mexay peaKTHBHOCTBIO M PE3UCTEHTHOCTBIO CYRIECTEYET CJOMKHA]
B3aKMOCBA3b, BO3MOMHEL PAa3HbIe ee BAPHAHTEL

1, ¥BenuyeHue peaKTHBHOCTH Bhi3kiBaeT NOBHIIeHHe aKTMBHOH pe3u-
CTEHTHOCTH. Hanpusep, mpr MOBhUMEHHH TeMICpaTypsl TCla YBCAHRHBA-
ercd 06pa3oBAHHE AHTHTEN, YTO TOBBIIAET AKTHBHYI PEe3HCTEHTHOCTh K
WHpPEKITHAM,

2. ¥BenndeHue PeaKTHBHOCTH BH3LIBACT YMEHbIIEHHe aKTHBHOH pe-
BUCTEHTHOCTH. TaK, yBeswdenne o0pa30BaHHA AHTHTEN MOXeT OurTh Ipu-
YMHOW AJUIEPIHY, NP KOTOpoH yMEHBIIAETCA YCTOHYMBOCTh OpTraHH3Ma K
HeHCTBUIO BemecTB aHTUIEHHOH rpUPOALL

3. YMeHblIeHHe PeaKTHBHOCTH NPHBOANT K YMEHBIICHUK AKTHBHOH
pesuctentrocTd. Hanpumep, ymeHsmeHnue o0pa3OBaHAA AHTUTEN YMEHb-
IIAeT AKTHBHYIO PE3UCTEHTHOCTh K MH(EKmmAM.

4. YMeHblIeHHE PEAKTUBHOCTH CONPOBOXKAAETCA YBEJAMICHUEM Yac-
CHBHO# PE3HCTEHTHOCTH. TaK, NPU FHNOTEPMHU YBeIXIHBAETCS MaCCHB-
HAZ Pe3UCTEHTHOCTh K MHQEKUHUAM, MHTOKCHKANMAM Y gelicTBHI ApY-
IUX NATOFeHHbIX (hbaKTOpoB (HANpHMeED, V KHBOTHEIX BO BpeMA 3HUMHeH
CIISIIKH).

8.9 HaszoBume mexanusmel Hecneuyughuyeckol pesucmenmsocmy,
obecneqyuBarmwue YyemolivuBocms opearusma K OeldcmBurd U~
ghekyuosHbIX GeeHmoB.

1. ApeaktuBHOCTS KJaeTokK. 2. (Dusumueckue M PUIHKO-XUMUHECKHE
daxropsl, 3. Buonoruyeckne Gapbepbl. 4. AHTATOHHCTHIECKHE B3aMMOOT-
HOIIEHYS MeXZy HOPMAJbHOH ¥ matorexHoi MHKpoduopoi. 5. DyHKHHO-
HHUpoBan¥e (PU3HOJOIMYECKON CHCTEMB CoelMHMTENpHol TKaru. 6. I'ymo-
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panbube GakTopE HecneupUIECKoH PesHCTeHTROCTH.
7. MaronuTos. 8. Bocnasnene.

Wayuenuio necnenuduIeckux MexagusMols MIpOTH-
BOMHMEKIMORROrO UMMYHUTETa GBUTH TOCBAMEHBL Pa-
6OTEL 0AHOFO U3 yeenuxon A.A.Boromossma — E.A.Ta-
TAPHUHOBA,

8.10. Ymo nonumarom nod apeakmuBHocmowo
KACMOK, Xaparmepusys MeXaHu3zMsl Hecneyu-
guyeckol pesucmeHmHoCmu K uHtheKUuam?
ApPeaXTHBHOCTD KJAETOK — TO X HeCHo-
COGKOCTE B3aMMOAEHCTEOBATL C HHDEKIMOHHbIM aleH-
ToM. Oma MoxeT 6uTh ofycaosiena: a) OTCYTCTRHEM
Nd TIOBEPXHOCTY KACTOK PEULNTOPOB K BUDPYCAM; 6) OTCYTCTBMEM B KJeT-
KaX penenTopos K OaKTePUANBHBIM TOKCHHAM; ) CBAZBISAHHEM TOKCHMA

PEUCITOPAMI KJETOK, KOTOPLIE He 4YBCTBUTENBHB K €0 AeHCTBUIO (9Kpa-
HHPOBAHUE PEIENTOPOB).

8.11. Kakue pusuyecrue u pusuxo-xumuyeckue gakmoper 36as-

fomea  ghakmopamu Hecneyuguieckoll pesucmenmuocmuy opza-
HUSMO K uHbexyusm?

L. Teunepamypa. ¥ wrun yposexs TEMNIEPATYDH OOECIIeUUBAET UX He-
TyBCTEMTENDHOCT X BO3OymuTemo cubupckofi s3Bbi. IIpH 1oOBBULEHHH
TEMICPATYDPE! TeJla HAPYNIAETCH PENPOAYKINA MHOTHX BUDPYCOB M OHH 1O-
THOAIOT.

2, Suauenue pH cpedn. B xucnom COAEPKHMOM JKEeJyLKd MOTHOAIT
MHOTHE Bo30yauTenM urdexumoMubx 6olesneii, B YACTHOCTH, XOMEPHLIH
Bu6puon. B ouare HOCIANEHUS COBAAETCH BBHICOKAA KOHIEHTPAUA HOHOB
BOZOPOAA, YTO BBI3LBACT IIOBPEKAERKE MHUKPOODFARU3MOB, HAXOALIIKXCA
37eCh.

3. Hanpawenue xuciopoda & mianax. B ofsambix ycmopuAx pO, 1
TKa}sgX TAKOBO, YTO NPEMATCTBYET PASBHTHIO AHAIPOGHIK HHMEK|HH.

8.12. Kax «xnaccugpuuupyomes Buosozuyeckue Gapsepst opza-
Huama?

E.A TatapyHos
(1892-1950)

Buonorudeckue Gapoeph! Aen9T HA BHEmHMe U BHYTpEHHHE.

Brewnumy GapbepaMy SBASIOTCS KOKA U CTUSHCTBE 060I0UKI,

Cpenu suympennux BHmensoT oprausl-Gapbepbl (IIeYeHE) W CHUCTOre-
MaTydecKue Gapeepil. [loceatue pasnesaoT Kpobs ¥ TRAHK,

Tucmozemamuueckue 6apbepul MoppazaensioT ma HeCIellHATH3HPOBAH-
Hple W creuanusupoBauuple. Hecneyuarusuposannve YpPeacTariIsioT co-
Golt CTEHKY KamMANADPA M COCTOAT M3 IHAOTENHA H GasaIbHOMN MeMOpaHEL
B cocras cheyuamsuposannniy 6apeepos BXOZAT AONMOIHETEIbELIE CTPYK-
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TYDHL, KOTODBE CYIIECTBEHHO BIMATOT K MX npo}-x?;l:;:
pocTh. CreIMaTusuposaHEIMY  ABJOTCA IeMa )
nedaanuecKiH, rma*roocbra.m:gmqeexm&l, rem'rg;e;giﬁ
KyAPHDIA, TeMATOTMPEOMAHEIN 1 FEMATOKOXTEAD
6aph%);bmoﬁ BKJAZ 1B M3ydexue OHOJOrHYeCKHX Gapb-
epoB TPUHAJJIERKHT JLC.Ilrepy u ee yueHHKaM.

8. 13. Kakue hyHryuu GbMOﬂHH?‘m ghusuonozuye-
cxad cucmema coedurumensrol mraru? 5

Ha saxuyio poib COSZUHHTENBHOH TKaHH B abec- JL.C.Ilreps
TeIeHUH peaﬁcmx-;mocm OPTaHM3Ma BIEPBLE YKA3aT (1878-1968)
A.A Boromoiney. Ox H BBeN B oﬁpau_xemvde TEpM,I,‘IH -

FHONOZHYECKAS CHCINEMA COCOUNUMERLHOT MKAHIL .

Ta CHCTEMA BHIIOMHAET caexyoume dynkuum: 1) samuthHyto (Ccosza-
HHe GUONOrMYeckuX 6apbepos, (arouUTo3, PeakuUH ryMOpPAaJbROTO H Kie-
TOUHOrO MMMyHMTeTa); 2) tpodhuueckyo (obecredeHde MMTaHHS 37e-
MCHTOE TADEHXMMBED); 3) OIMOPHY, NAaCTHIECKYIO.

8.14. Ymo maxoe coiBopomka Bozomonsya? KakoB mexanusm ee
delicmBun?

CureopoTrTxoit DoroMoIbua HaspBalT AHRMEDEMUKYIAPHYIO
yumomoxcuueckyro cugopomky (ALLC), Buepusie nmoay4eHHyO H NPeRNO-
SKEHHYIO B MEAHUMHCKYIO NPakTUKY A A Boromomsnem.

Yrasanuad CHLBOPOTKA COAERKUT AMTUTENA NPOTHB KOMIIOHEHTOE CO-
EAUEUTENBNON TKAHW. [Ipy BBEAEHMY HeGOJDbIINX e KOJUYECTB YCKOPAT-
Csl NMPOUECCH 3aKHBASHHA DAH ¥ 538, NMPOHCXOAMT DaspellleHue Bal0TeKy-
LHX BOCHATHTENBHLX IPOIECCOB.

Mexanuampr peiicreus ALIC cBA3aHB ¢ DA3BUTHEM HUTOTOKCHYECKHX
HMMYHHLIX peakyuil (cm. pasz. 10).

8.15. llpuBedume npumepsl 2ymMOpPasbHLIL qbafmopos Hecneuu-
thuteckol pesucmernmrocmy opzaruama K dedemBuio ungexyu-
OHHBIX qz2ernmoB. .

K Takum caxropam oTHocATCs amsouuM, C-peakTHBHbIA HesoK, aeH-
KUBLl H $-7H3ul, HHrHOKTOpH (hepMeHTOB GaKTepuil, MMTHOHTODBl BHDY-
COB, HYTEPDEPOHBI, CUCTEMA KOMILIEMEKTA.

8.16. Ymo makoe unmepgheporsr?

Nutepdhepous — 310 HU3KOMOJEKYIADKLE GEMKH, KOTOpbie 06-
DasyoTCa B HHOHIMPOBAMKMELX BHPYCOM KIETKAX W MPEAOXPAHAIOT APYFHE
KIJIETKY OT TopaKeHUusd KX BHDYCAMH.

Hon neficreuem uxTepdepomos B He3apaKeHHOH KIeTKe CTHMYJHPY-
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ercs ofpasoBanme (eNKOB-HHTUONTOPOB, KOTOPBIE TODMO3AT CWHTE3 BU-
DYCHBIX HYKJIECHHOBBIX KUCJIOT U HADYMIAIOT TAKHM OGDA3OM PempoLyKIHi0
BHPYCOB.

Murepdeponst 3ama0T XIETKY He TOABKO OT TOrO BUZA BHDYCOR,
KOTODRIM ME(UIUPOBAH OPTaHU3M, HO H OT APYIMX.

8.17. Ymo maxoe cucmema xomnaemenma? Kax oHa axmuBupiy-
emcs?

KomnneMenT — 570 cucTeMa 6e/KOB CHIBOPOTKHM KDOBH, HOCTe-
AOBATENBHAS AKTHRALWA KOTOPBIX BRI3LIBACT NoBpexAeHue (nepdopa-
LW} KIAETOYNBIX MeMOpaH W, KaK CIeACTBHE, YHHUTONKEHUE (JIH3NC)
BaxTepuii.

CrcreMa KomnsieMeHTa cOCTOMT u3 11 BeKOB, KOTODBIE COCTABAMIOT 9
dpaxuuii, obosnavaemuix C1, C2, ..., C9.

benkn xoMneMenTa peryIupyIOTCS TaKUM XKe KOAHYECTBOM HHCHGH-
TOPOB W MHAKTHBATOPOB.

CyIIeCTByeT HECKCILKO MEXAHH3MOB AKTHRANNA KOMILTEMEHTA.

1. Knaccuneckuii nymv (aHTWTeNOIABMCHUMEIR). AKTUBALMA KOMTLIE-
MEHTA CBA3aHA ¢ OOPA3OBAHHEM KOMILUIEKCOB AHTHFEH—AHTHTENIO HA TIO-
BEPXHOCTH GAKTEPUATBHON KIETKH.

2. Amvmepramusisiy nymo (NPOTIEPAUHOBEIN). AKTUBAINI KOMILIe-
MEHTA HMCTOCPEACTBEHHO BRISHIBAIOT NOJIH- H JTHIOCAXAPUAB GaKTepHATH-
HOM CTeHKH. DTOT MeXaHU3M TpebyeT yacTHs CHIBOPOTOUILIX BENKOB, MO-
IyYABIIUX HAIBAHHE MPOTEP T UM A

3. Hecneyuuueckan axmusayus. MoXeT 0CYIeCTBAATbCA AKTHBHBIMH
TIPOTea3aMu (TPHIICHHOM, JUTA3MUHOM, KAJJTUKPEUHOM, JUZOCOMATLHEIMMU
depMenTaMy 1 Ap.) Ha AKDOM 3TAne TPOLECCa AKTHBAITHN.

8.18. HazoBume thynkyuu komnaemenma u npodykmoB e2o axmu-
Bayuu.
OcroBHas GyMKIUS aKTUBMDOBAMHOTO KOMIIEMEHTA — JM3UC GaxTe-
PUATBHEIX KIETOK, 00yCnoBIenHsIil neppopaiuell ux Membpans {puc. 23).
C5, C6
c9

LA 2

MNa*

Puc.23. Cxema jmTHYecKoro AeliCTBHS KoMIuieMeH-
TA HA NHTOIA3MATHYECKYI0 MeMOpaHy
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TIpOMEXKYTOUHBIE IPOAYKTEl AKTHBALMH, B yacTHocTn C3b, asasoTca

OIICOHUHAMH H criocofCTBYIOT MMMYHHOMY TipuldnaEnio, a npoaykr Céa
HTpamuaaluic BAPYCOB.

Bmsml?iaog};imepnponymm aKEgBauan komiementa (C3a u C5a) ipHEH-

MIOT yJacTHE B JIATOTEHE3E AICPIHH, BHISHIBAK JErPAHY/IANMIO TKAHEBEIX

6a30hu 0B, CTUMYTHPYIOT XEMOTAKCUC JIEHKOLMTOB.

8.19. Kaxue nepBuynvie Hapywewxus mozym BoszHukame 8 cucme-

me komnaemenma?

(OiMcaHb ABE CPYNIH TaKHX MapylMeHHH.

I. JeMuAT KOMNOHENTOB KoMILIeMeHTa. MoskeT GbiTh HACTIE/ICTBENI-
wo obycmopneHHu# gepuuur C1, C2, C3 u gpyrux KOMNIOHEHTOB 3TOH
cucTemBl. [[pHOOpeTEHHBIE HAPYIICHUS, KAk IIPaBuiIo, CBA3aHB c.uo6mn.\m
paccTpoitcTeamy 6uocunTesa 0eJKOB W YCUIEHHOHW MMAxTHBAIMEH KOMIIO-
JIeHTOB KOMIIJIEMENTA.

II. JTedrupr MTHOMTOPOB H HHAKTUBATOPOB KOMHOHEHTOR KOMILTE-
menta. IIpuMepoym gBiacrest gebunur uuaruburopa Cl, uro reger K usbhi-
TOYHOH AKTHBAIMH KOMIUIEMEHTA M, KakK CHEACTBHE, K DA3BHTHIO QHZUOHEH-
pomyteckozo omexa — omera Keunxe.

8.20. Ymo maxoe ¢pazoyumos? Kaxue kaemxu obradaiom cBod-
cmBamu ¢hozoyumoB3?

@arouUTO3 — 3TO AKTUBHOE TOTJOLICHUC KIETKAMMU TREPJIOTO Ma-
TCpHaMAa.

Knerxu, obaagawirie CilocoOHOCTBI0 OCYIIECTRAATS (DATOUUTO3, Mo~
JYqWIN Ha3BaHue (PATONUTOB.

PaznugaoT nonumopdmosdepriie (HEeHTPODUIB) U MOHONYKACGPHBIE
(haroLUTEL

K MonoHyKIeapHBIM OTHOCATCS obnuraruele (ATOIHTEl, KOTOPBIE CO-
CTABAAIOT CUCTEMY MOHOHYKIeapHeix ¢arouuToR. B aTy cucteMy Bxogsar
MOHOIATHI M KJIETKH, ABJIAONINECS HX NPOH3BOAHBIMUI. MaKpO(i)al“H COeI-
HUTENBHOH TKAHH, KICcTKH Kyndepa B NEYEHH, aJbRCOISPHbIE MaKpoharu
TeTKUX, Maxpodary KpacHOTO KOCTHOTO MO3Ta, CBOOOAHRIE u puxcuposan-
Hele Maxpodary ceneseHkH, Makpodarn CEPO3HBIX NONQCTEH, OCTCOKNACTHI,
MHKPOTIHANbHBIE KIETKH IEHTPANbHOH HEPBEOH CHCTEMEL

8.21. Kakue chyHkuuu npucyuiu Kxaemxam-gpazouumam?

1. Muzpayus — cnocobrocTs K OeciopaaoymoMy TepeMeweHUo B
IPOCTpancTRe.

2. Xemomaxcuc — CTIOCOOHOCTH K HANDABICHHOMY IIEDEMEILICHHK B
lpoctpancrse.

3. Adzesusnocmy — ciiocobmocTs (HATOLMTOR NPUIHNATE K ONpeleeH-
HBIM cyfeTpaTaM | 3aepiKHBATHCS HA MUX.
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4. Iuboyumos — cMocoOBMOCTE 3aXBATEIBATE H NOMMOUIAT: TBEPALIE

HACTHUB! W KAl XUuIKOCTH,

3. Baxmepuyudnocms — cyocobuocts yOuBate u nepepapuBaTh Gak-

TEPUR.
6. Cexpenua — crocobrocts BryzessTS BEHICCTBA B OKPYXAMOILYI0 TKAHS.
8.22, HazoBume cmaduy ghozouyumosa,

1. Cragus cOnuxenus. 2. Cragus wpwrHnanng. 3, Cragus nornome-
Hus. 4. Craaus nepesapuBanus (puc.24).

Fc-PeuenTop
/ _C3b-Peyenrop

CBazeiBanue

HuBaeunauyus

®arocoma

Dozonuzocoma

flepeBopuBonue
Puc.24. Mexanamir daronuroza

8.23. Ymo sBasemcs npuvurold remomaxcuco ppazoyumoB?

XeMorakcuce haronnToB BOSHMKAET i10A aefcTBueM BEOIECTB, 10~
JAYYHBIINX HAIBAHHE X EMOTAKCHHOB.

Paznuyaor sK30reHHbIe H SHAOTEMMBIE XeMOTAKCHHMEL Jn30zennvimy, B
YACTHOCTH, SBASIOTCS GaKTepuanbHue JUIOTON HCAXAPUAB! (IHAOTOKCHHET),
TPOXYKTE! paspyilenns GAKTEPUATLHEIX CTEHOK (MypaMuaunenTuz).

InO02eHHUMI HABBIBAIOT XEMOTAKCHHE, ofpasyiomuecs B caMoM opra-
nuaMe. Cpean nux HanBonbinee spaveHne UMEIOT TOGOYHbE TiPOAIYKTHL aK-
TuBaan koMuementa (C3a, CSa), seHKkoTpuensl, TuMOOKUEL 1 MOHOKU-
MBI, (DAKTOp SMUTPANUK HEATPOGHUNOB.

8.24 Kaxue mexanusmes obecnewuBoiom ApuAunaHue hazoyuma
K obvexmy ghazoyumosa?

Pasnmuvator HepenenropHsie u PEIENTOPOTIOCPEAOBAMHEIE MEXAHUAME,
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HepeyenmoproiMy  MeXaHUSMAMY  SBIIIOTCS  AJICKTPOCTATHIECKOE x«f
qapodofnoe B3AUMOIEHCTBIE TIOBEPXHOCTA (paromuTa ¢ ofbeKToM (Earo
ansa_ [TockonbKy MOBEPXHOCTREIH 3apsg (arouUToB OTPUUATENLEEIH, TO
XOPOIO VIPHITHIAIOT JOJIOKHUTEINbHO 3aPsIKeHHBIC YacTHIH. Tak xe Xopo
[0 TIPUIRIAIOT | YACTHLBE ¢ THAPOGOOHEIMU IOBEPXHOCTAMU.

Peyenmoponocped0sanHvie MeXanusmbl 00YCIOBIEHE cymemaoaanucni[
Ha TOBCPXHOCTH (DArOMTOB CHENMMAJBHBIX DEUENTOPOB X BClI.[CCTBaM_
onconraM. BaauMoneiicTBue darouuta ¢ 00BeKTOM GATOINTORA NPOUCXO
IUT Yepe3 ONCOHMHE], CBA3AMHEIC ¢ PEIENTOPAMH.

8.25 Ymo maxoe oncoturn? Kaxue oncoruHs! umetom Haubono-
wee 3HayeHue Ona ocywecmbnenus gozoyuumosa?

ONcOorHHEB — 3TO BEIIECTBA, Komnotienms!
koTOpble  COCODCTBYIOT TIPHIIMTA- IgG_‘a. .L/ OMPACIEHE
a0 GakTepuil @ KOPIyCKYISPHBIX L ] U
AHTHTEHOE K (PArOUTAM H CTHMY- - '
JUPYIOT TaKUM 00pasoM GbarounTos.
AfcopOugst ONCOHMHOB HA TOBEpPX-
HOCTH  OAKTEDHAJBMEIX KJIETOK H
KOPIYCKYAAPHEIX AHTHICHOB TIOMY-
Yisa HA3BAHWE QM COH U3 AL H H.

Cpenu oncornunoB HauGoJsiilee
3HAYEHHE s (PATOIMTO3A UMEIoT .
antutena — IgG u npoMexyTovHBIE Maxpodar
TNPOAYKTEI AKTHBALMHA KOMIUIEMEHTA,
r wacrtHoctn C3b. Hx oncomusn-
pyouHit addrerT CBA3AH ¢ HAMWYU-
€M Ha TOBEPXHOCTH MOHOMYKIIEap-
HHIX (ParoyuToB CHEHANBHEX peuentopos K Fe-parmenty I1gG u peuen-
Topoe K C3b (puc. 25). 5

b Kpowue Tt()i')o, CBoi’)lcTBamu onconnHop obnagator C-peakTurHbll Oesok,
ubporextun, Tabrenm.

8.26. Kaxue npoueccer cocmaBasom cywHocme 3-4 cmaduu ¢ha-
20U4LMo3a — cmaduuy NozZACWEHUR?
1. HuBarunamua mwiasMarHyeckoi MeMmOpaHs (paroliTa B MecTe KOH-
TaKTa ero ¢ 00BeKTOM (arouuTo3a. 3 ]
2. O6pasoBanue OKpy&cHEOH MeMOpanoit gazocomsi, KOTOpAs COREp
KAT 00bexT haromuTosa. o .
3. Cansrve darocoMsl ¢ JHIOCOMAMH, B PEe3YIIETATE Y€ro o0pasyerc
thazonuzocona.

Prc.25. PenenroporiocpenoBadHoe IIpH-
nunasie (oIICOHU3ATMA )
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8.27. Hmo npoucxodum 8o Bpems 4-i cmaduy gazoyumozg —

cmaduu nepeBapuBanis?

1. Yanuroxenue (yGupanue) GaxTepMil — BHYTPHKNETOYHBIH yumo-

au3. OcyllecTBIAETCS ¢ NOMONISIO0 BaKTePHIIHAHEBIX CHCTEM (harouuToB.,

2. CobCTBEHHO mepeRapHBaHUe — 2u0poAL3 KOMIIOHEHTOB yOMTHIX
Baxreprit ¢ nOMoumIo THAPOIATHIECKHX (hepMEHTOB JmsocoM. Ofpaso-
BABLTHECA TDU 5TOM NPOAYKTH MOTYT GbITh HCNOTB3OBAHBI (hACOHTAMM

AnA cobcrBeHHBIX noTpeGHOCTEl.

8.28. Kaxumu cpedcmBamy yruumoscenus 6okmeputi o6aadaiom

pazoyume?

bakreprimansiMu cucTeMaMu M BemecTBamu haToLMTOB ABIAOTCS:
1) Mmenonepoxcumasias cucrema; 2) amsomum; 3) naxrobeppun; 4) He-
(pepMeHTHEE KaTHORHEIE GenKy; 5) MOZIOYRAs KHUCIOTA.

8.29. Kax gpynxuuonupyem MUenonepoKcudo3Has cucmema pa-
20uumoB’?

AKTHBANUA MUCAONEPOKCUDASHON CHCMEMDL B TU30COMAX (harouuToB
TIPOUCXOJUT MO CAeAyOuIeik cxeMe:

1. I'{A J_ICD +H + +e” PepMERTH NEHTOMOrD HHKIN > HA »H(D H;

2. HATIOH +0, AR owomn_, yATIg 4 HY 4205
H*+°0; - HO3;

3. H 05 +H OE CyMepoRcHANRCMYTASA M CIOBTARND

> HQOQ + 02;

4. ClI" + H,0, —THelomposimms_, 10 4 1,0,

BakTepunmgHOCTE MMENONePOKCHAABHON CHCTEMEL obycloBnena gBy-
MA arropamu;

1) runoxnopur-uonom (ClO"), xoTopHil BHBBIBACT TANOTEHHBALHIO

(X710pHpOBaNUE) KOMIOMEHTOB MUKDOGHHX CTEHOK, B pesyJETaTE 4ero
BaxTepun noruGarwor:

2) cROGOAMBIMH pagUKafaMd © nepoxcngamu ((0,", HO',, OH,
H,0,), xoTopHe akTHBUpYIOT nepoxcHaEOe OKUCIEHUE JUNKACE W, Kak
CEACTBHE, HADYIAIOT GAPBepPHEIE CBOHCTBA MUKDOGHBIX MeMipan.

8.30. Kax KAGCCUDUYUPYIOM HapYUWeHus azouumosa?
. Hapymenns, ceasannsie ¢ ocobennocTaMu o6bexta darowuTosa.
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1. Hapymenns, o0ycIOBIEHHRE CONPKEHHBIMM ¢ (HArTOLMTOIOM CHC-
— HW3AIHH.
eMAMH, — HADYLRIEHHA OIICY
k [I1. Hapynienusa, cBA3AHHBIE C KOJMYECTBEHHHIMH M KAUYCCTBEHHBIMH
J3MEHEHHAMM caMiX (barouHToB.

8.31. MpuBedume npumeps HapYweHU pazouumosa, cBAITHHLIX
¢ ocobeHHOCmamMy obvekma ghazoyumosda. ]

BosfyauTeNH HEKOTOPHX HHbeKImMonHsX 3abomeBanuii — 1\611»11{06511{—
Tepuur TyGepKyJesa, TOKCONNA3MH, Opyue/iH, NHCTEPUM, BO3 ynmi:::
ACTIPHl, MMOTHE BHAB! IIPOCTERIINX, HAXOAACH B (DArOCOME, BEIAENAIOT ]
1ECTBA, KOTOPHE B3aTPYAHAIOT WA AJAT HEBO3MOXHEBIM caugnue daro
COMBI € JIU3OCOMOIH, T.e. (hOpPMHpOBaHHe d)uaro.?maocon{bL Maxpodarn npu
aToM NPeOBIBAIOT B COCTOSHMH NOCTOSHEON AKTUBALMH, BHIAEASIOT COAEp-
KHMOE JH30COM B OKDYKAIONYI0 TKAHb U STUM CaMBIM ITOJEDPXHBAOT
OYar XPOHHYECKOTO BOCHANEHUS.

(MarouyTsl, NOTMOMAA KPUCTAIIE | IHJIEBBIE JACTHIGI HEOPramuiec-
KX coemumenuit (kBapi@, achecTa, EMEHTa, KaoJWHA, KaAMEMMOTO YUIA U
Ap.), HE MOTYT WX MY NIEpPeBApHBATh, HW YTUIM3HpPOBATE. IIpH 3TOM npongj
XOZAT TMOBPEXKIEHHE NHAOCOM, KPUCTANAH M NHJIEBble YACTHIR W3 MOTH
wHX MakpoharoB BHOBb NONAAA0OT B TKAHB, TAE HX HAYMHAIOT NOTJOUIATH
Hopsle mMaxkpodard. Y tak Bee mosropsercdA cuavama. Ilocrosmnas rubens
MAKpo(AroB M BRACAEHHE UMW B TKAaHb CONEPRAMOTO JIUBOCOM REI3BIBACT
XPOHHYECKoe Bocnaienne u ckaepos. ITo TakoMy “cuenapuio” mpORCXOAMT
pasBuTHe 3aD0JEBARKN JIETKUX, HABECTHHIX NMOA HA3BAHMEM HHEEMOKOHUNI08
(CHIMKO3, aETpaKo3, achecros i ap.).

8.32. Kaxue npuquHe Mo2ym Hapywame npoyeccst oncorfuaauyu u
BoizbiBame paccmpolicmBa pazoyumoza?

1. ViMMynozedMunTE, NpOABIAIIUecs HAPYIIEHHAMH 0ODa3OBAHUS
ummyHornobyiuHos G (IgG).

2. Hapymenpns aKTHBAlUH CACTEMBl KOMMJEMEHTA, NPUBOAANIME X
zepuimTy C3b.

3. Hapymerns cacteMsl IIPONEpAMHA.

4. Medunur pubpoderrnHa.

5. Vaanenue celeaenku, apuBogguiee K Aeduuary tadrcHna.

8.33. Kakue ravecmBerrsie usMenenus ghazoyumol mozym Gbimo
npuyuHol Hapywenul gazoyumoza?

1. Hapymenss peuenropoB K XeMOTAKCHHAM M OTICORMHAM (nacnen-
CTBEHHO O0OYCJIOBJCHHBIC U3MEHEHHs, ONOKAZA DENENTOPOB UMMYHHBIMA
KOMILJIEKCAMH ),

2. Hapymenys cuenudH4ecKoro MeMOPaHHOr0 TINIMKONPOTEHAA
(GP110), bbecneyuBarmomero aareanBroCTE MeMOPAaRHK (haroiATOB.
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_ ”3.K:Iapymemm MHKDOQUIAMENTOB — cundpor “Tenugoix Aedxoy -
101?8 - RAK De3yAbTAT HECIOCOOMOCTH AKTHHA K NOAHMEDH3ALUY HAPYIA-
CA MHUIPAauHs H NPONUECC TOTAGIERY i
A AEHKOLHTAMA OOBEKT -
33 (9HAOUHMTO3).  barowmo
aKT4. Hapymemas MukporpyGouex — cundpor Yeduaxa—Xuzawn. Xa-
PaKTEPMBYETCSA JOABJCHUEM FHTARTCKHX JIMZOCOM. lpoasaserca mapyme-
HHAMH XeMOTaKcHca, obpaszosanns $baroamaocoM u CEKPETOpHOH Aerpany-
JALNH (IKIOUMUTO3A). Y
3. it
- HHapyme}mﬂ GAKTEPMIHANBIX cHCTEM JCHKOUHTOB. ONHCaHsl ¢le-
HyA f@i} HACTEACTBEMHO  00YCIOBIeHHEIC paccTpolicTBa:  a) AedwHymuT
) -OKCHAA3B! (pasBUBacTCs GONEIHb TN HA3BAHUEM XPOHUYECKT
T;;T:yﬁo,uamos), 6) nedmur TI0K030-6-bocharneruaporenassl, B pe3YIIk-
HETO CTPANAET SICHTOBHBIN UMK M FeHEPALMS CBOGOLHBIX PanUuKAIOR;

B
) AEQUIUT MUETOTePOKCHAAZET (IpOARNIAETC HAPYIIEHUAMU FATOTEHMNAA
1wy MemBpan MUKpOBHEIX KieTOK). l

6. Hapymenns :maocomaspherx
Hesasepurennsil gazouumos.
7. PaccrpoiictBa sweprooGecneyenys Garonuros. Hpu srom Hapy-

LIAIOTCA npomeccsl, tpebyiomue aa
' TPAT 3HEPruud: MM
BHAO- U HKBOMATOS. b PRI, evotaten,

drepmentos. Pesymmrarom seasercs

9. HAPYLWIEHHUA UMMYHOJIOFMYECKOK
PEAKTUBHOCTH

9.1. Ymo makoe ummynonozuyeckas peakmuBHocmes?

MMMynonoruyeckasd PpeakKTHBHOCTL — 3TO cnocofHOCTE
Upl“aHH(iMa OTBEYAaThL Ha ﬂEﬁCTBHe AHTHIECHOB OGPESOBaHHeM AHTHTETD K
KOMILIEKCOM KHAGTOUMEIX pEaKiHil, cllemudUuuHBIX 10 OTHOUIEHHI? K
MAHIIOMY aHTHI‘EHy.

8.2 Kaxue mexanusmp obecneduBarom UMMYHOAOUYECKLIO DEaK-
muBHocme?

CyliecTByer ABa MEXAHM3Ma MMMYHMOJOIMYECKCH DEAKTHBHOCTH Ty-
MODAJILHEIE U KACTOYHBIH.

lymopansuoiii mun MMMYHHOTO OTBETA HANDaBIEeH NpEXJe BCETO Ha
BHEKICTOYHbIE DaxTepnu n BUpYCH. JdyhexTODHRIM 3BEHOM 3TOr0 THOA
OrRCTA ABJAIOTCA aHTHTENA (AMMYHOLZOOYIMMEI) — TPOAYKTHI AEATENH-
noctu B-AumdrouuToB.

Kremounwi mun MMMyHHOTO OTBETA HANPaBACH M 3al[HTy OT
RHYTPUKIETOUHEX HEbexkyni 1 MHUKO3O0B, BHYTPHKJIETOYHHBIX NAPASUTOR
M onyxojeBsx kJIeTor. Ero agexTopHBIM 3BeHOM aBJIATCE UMMYHHBIE
T-nuMdOUATE, HecymHe cneuudHuYecKHe peHenTopel K - AaHHOMY
AUTHIEHY.

9.3. Ymo maxoe aHmuzetiv:?

AHTHTE€HB ~— 3TO BEHIECTBA, CNOCOGHEIE NPyl MOCTYIJIEHUM B Opra-
HW3M BEBI3BIBATH UMMYHMHBEIH OTBET M B3auMOACHCTBOBATE C VPOAYKTAMH
ITOT0 OTBETA — AHTUTENAMH MJH AKTHBHPOBAHHEIMH T-JInMOLMTAMH,

AHTHUTEHaMH, KAK OPABIIQ, SBJSITCH BBEICOKOMOACKYJIADHBIE CORNH-
HEHMA.

HelosnsiMy anTUTeHaMu {2anmenamu) Ha3blBAIOT HH3KOMOJEKYIAD-
HEIE COEMMMENHH, KOTOPEIE He oO0MaJa0T HMMYHOTEMHOCTRI0 (HE MOCYT MH-
AVUMpOBAaTh MMMYHMEINH OTBET), HO cTiocOOmBI creundruyecky B3auMozned-
CTBOBATh ¢ AHTHTENaMH.

9.4, Ymo makoe avmumena?

Agrurena — 370 Oenxd (MMMYHODNOOYNIHMBI), KOTOPHE CUHTE3H-
DYIOTCS Tiofl BJIMAHMEM aHTUIEHOB W CheqU(pMYecKd B3anMOAeHCTBYIOT
€ HUMH.

OcHOBHBIMH cBOHCTBAMM aHTUTEN #ABIAWTCA: 1) creyuguunocms —
cnocofHocTs ¢BA3LIBATBCA TOJBKO C ONpeZeNeHHBIM aHTHTEHOM; 2) sa-
AEHMHOCME, ONpEfeNAeMasd KOAMYECTBOM aMTHAETEPMHHAHT B MOJCKYyNe
UMMYnOrIoOyuna; 3)  adduunocmy, OTPAXKAOMAA TNPOJHOCTE CBA3EH
MENKAY JeTepMMHAHTAMH AHTHIEHA H AHTUACTEPMUHAHTAMM AaHTHTEN,
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4) asudnocmy, xapakTepusyomas MpeTHOCTS CBstzelk MEXEAY aHTUTEHOM o
AHTHTEIOM B enoM. Iloclennss 3aBHCHT OT BANEHTHOCTH U abpunrEOCTH
MMMYHOTIOOYINHOB.

9.5 Kaxue xnemwxu npurumarom yyacmue 8 ocywecmBnenuu
UMMYHHBIX omBemos?

WUMMyHHBIR OTBeT OCYmIECTBASIOT B-numdonurer, T-mumdoumurer u
Maxpopary.

89.6. HasoBume PyHryuu B-numgpoyumos,

OcHoshas bynxuns B-numbomuros — obpasoeante anmumen (UM-
MYHOLTOOYINHOB).

Iloa peitcTBHEM aMTHTeHHODO cTuMyna B-mumpomurs OIPeALTIEHHOTO
Kona MpeTepreaoT uamenenus (GnacTrpancdopMauio) u IpEBPANAKDT-
Cf B INasMatudeckue kieTku. Iloczeqnne MpoaymupyioT uMMyHOTI06yIu-
HBI AT 'Kiaccos: IgM, IgG, IgE, IgA, IgD.

9.7. HasoBume gpyrxyuu T-numepouumos.

Ocnousle ¢yrxupn T-mumbouTos:

L. Humomoncuunocme (xunnepras (pyukuust) — crmocobHocTh yEHYTO-
KaTh (yOMBATB) KAETKM, HECYmIME Ha CBOEH IIOBEPXHOCTH AHTUTEHEL.

2. Koongpamusnas (xennepHan) byHKIMA — cOCOBHOCTE ofecmeuu-
BaTs B3AMMOZCHCTBUE PasHBIX CyGmomynsuuit T-mamdowuTon, B-numdro-
UHMTOB H MakKpodaros,

3. Ofpasosanue GHONOIMICCKH AKTHBHBIX BeUICCTB — Aumoxinos.

4. Cynpeccopras dysxuus — YTHETEHUE W3GHITOIHOTO HMMYHHOTO
OTBETA, ydacTue T-IuM(ouuToR B hopMupopadum HMMYHOJIOTHIECKON
TOJEPaHTHOCTH,

Yxasanusle GyHKUMH BEITOTHAIOT CIeNUATA3UPOBAHHEE CyOmommya-
wae T-naMpouurtos: T-xunneps, T-xemmepsr, T-npogynentst nuamMpoxu-
HOB, T-cynpeccopsl. -

8.8. Kaxoe yuacmue 8 ocyuecm@nenuu UummyHHozo omBema
APUHUMAIOm Maxpogazy?

1. Maxpodaru norzomaior, TepepabaTemBaot 1 MPEACTABAAIOT aHTH-
TeH UMMYHOKOMIIETeHTHBIM KieTkaM (T- u B-num@omuram),

2. Maxpodaru mpunumaior yuacTie B koomepanuu T- u B-aumdo-
L{UTOB,

9.9. Ymo maxoe mumycneszaBucumsie aumuzens? KaxoBur mexa-
HU3IMbI 2YMOPAAbHO20 UMMYHHO20 omBema Ha ux nocmynaeHue 8
Op2CHLU3IM?

TuMycHE32BUCUMEIMU HASKIBAIOT AHTWTEHE, obpasopanue an-

TUTEN NPOTUB KOTOPHIX He Tpebyer yaacTus T-TumbouuTos. ITO B 0CHOB-
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BOM AMTUTEMEI-TIONMMEPS], HMeKmue OOMbINOe KOJNHYSCTBO OZHHAKOBBIX
NOBTOPSIOLIAXCS AETEPMHBAHT.

MMMyHHBIF OTBET ODFAEH3MA HA TOCTYINIEHHE THMYCHE3aBUCHMMBIX
aNTUTEeHOB XapaKTePU3YeTcs Taxoil NoCIeAeBaTellbHOCTBI0 IPOLECCOB.

1. BzauMopefiCTBHE AHTUTEHA ¢ B-IHMQOLMTOM, MMEOHIMM HA CBoeH
[I0BEPXHOCTH PEUENTODE], Clienu(budrnle K 1aHHOMY aHTHIEHY.

2. PeaynbTaToM TaKore B3auMoielcTBusi siBsiercs GiacTrpancdopma-
st B-mumcborura, T.e. peBpauienye ere B MMMGobIacT.

3. Jenenne u uponudepauus Jumpodnacra ¢ oOpazoBAHUEM KIOHA
B-mimpounTos.

4, JInddepenuuponka B-mumdponuToB B MaasMaTHdIecKne KACTKH.

5. CUHTe3 NIa3MATHIECKUMK KJeTKaMu anTuren — IgM.

9.10. Ymo maxoe mumycaaBucumesie aumuzexsi? KaxoBer mexa-
HU3MBI 2UMOPOAbHO20 UMMYyHHO20 omBema Ha ux nocmynsedue 8
opaaHu3m?

TuMyc3aBuCHMBIM U Ha3hIBAIOT ARTHTCHE], 0GPARORAHAE AMTUTE
NPOTHB KOTOPBIX TpeOyeT CNoXxnoit Koonepauuu Makpogaros, T- u B-mum-
dOIUTOR.

WmMMysreI# OTBET HA 9TH AHTHTEHB XADAKTEPUIYETCA CJACAYIOI[HMMN
STAMAMU. :

L. Maxpograzanvimii aman. IpoucxoauT mormaomedue u MepeBapuna-
Hue MakpodaraMH aHTHTEHHECYHIMX KIeTOK W 9aCTHL ¢ rocenyomeh
NPE3CHTANMEH AHTHICHMBIX AETEPMUHAHT Ma IUIA3MATHYECKOH MeMmOpane
Makpocara. _ 5

II. Koonepayua maxpogazos ¢ T-numpotginamu. B pesynbrate Taxoil
KOOTIepAlli DOABIAETCA KIOH cltemndudeckux T-Xenmepos. )

I11. Koonepayusn T-xeanepos u maxpoghazos ¢ B-rumoyumanu. Haare-
Aaps B3aUMOAELHCTBHIO ITHX KAETOK aMTUTEHHBIE ZeTepPMUHAHTHI TepefarnT-
¢t B-mumcomutam.

IV. Bracmmpancoprmauus B-numgoyumos ¢ obpasopaHneM KIOHOB
IA33MATHIECKUX KAETOK, MPOAYUHPYIOHIMX AHTHTE/A BCEX KJACCOB IIPOTHB
HAAHHOTO AHTHTEHA,

9.11. OQnuwume MeXaHusMbl UMMYHHO2O omBema KIemo4YHO20
muna.

Koneunslii 5Tal AMMYHHOTC OTBETa KJIETOYHOLO THIA OCYHIECTBISET-
e T-mumbonuramun (T-addexTopamu). K HuM oTHOCATCS THTOTOKCHYE-
ckne T-numdbouvrsr (T-knanepel) 0 T-TumMbonure — IPOAYHEHTH JTuM-
okunor.

MoxHe BBIIETUTh CAEAYIOIHE STAMS UMMYHHOTO OTBETA KJETOUHOTO

THIIA.
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L. Maxpodazanonvii sman (cm. BowIp. 9.10).

1L Koonepayus maxpodazoe ¢ T-rumpoyumamu. Pesynstarom Taxoii
KOOTICPAIMH ABNAETCS SIOABICHUE AKTHUBHPOBAHHBIX T-adxbexropos.

UL Ofpasosanue xaonos T-aghpexmopos B pesymnrare npoaudepa-
MK aKTHBUPOBAHHEIX T-KuJUIepoB u T-npoaynentos mumborxunos. OG-
pasosaBmecs T-Kueps cnenubirdecky B3AUMOZICHCTBYIOT ¢ aHTHIEH-
HECYIIEH KTeTKOH M YHMYTOXKAIOT ece. Boipenenune T-npoxyuenramu
TMMGBOKUHEl BOBIEKAOT B 6opsby ¢ uymepomHuIMH 06BerTaMIT Ipyrae
KIETKU: MaKpo(ary, rpaHyaouquts:, 0- i B-numMdonnTa,

8.12. Ymo maxoe UmMmyHonozuveckas Hedocmamoynocms?

UmMyuonornseckas HEAOCTATOYHOCTE — ITO BPOKACH-
HHH WIn npuobpereHnsIi AeeKT MMMYIHONR CHCTEMH, KOTOpSIH TposB-
NISIeTCA HECTIOCOGHOCTBI0 OpraHuaMa HOJIHOLEHHO OCYIECTBIAATS PEaKIHH
TYMODJIBHOTO M (WIIH) KMETOYHOTO UMMYHHTCTA.

VIMMyHOJNIOTHYECKAST HeaoCTATOYHOCTD MOKeT OHTh mepBuunoli u
BTOPHYHOIH.

9.13. Ymo maxoe nepBuyras umMmyHonozuyeckas Hedocmamouy-

Hocme? Kakue npuyuns: ee BoizoiBarom?

MepBudnol wasusaior HMMYHONOTHIECKYI0 HeAOCTATOYHOCTS,

KOTOpad BOHUKAET BCNEACTBUE BPOMKICHHEIX AeHEKTOB UMMyHHON cHC-
TEMBL

II
OHITE:

a) zennve mymayuu. OGpasosapumrecs AC(HEKTHBIE TeHBl MepeaaoTes
" WM CUETVICHHO ¢ TooM (1/3 MapecTmsix ma CCrOAHA YMEePBUIHBIX HMMYHO-
AEMUINTOB), MM AYTOCOMHO-PELeCCHBHO,

6) xpomocounsie mymayun. Haubonee 1acto K Pa3BUTHIO MMMYHOJe-
¢uurTOB BeyT amoMammu 14, 18, 201 nmap xpomocom u CHHzApoM JlayHa.
UmMynonorndeckas HegocTaTouHOCTS TPH BTOM COYLTAETCA € APYIHMH
CHOXHEIMI  CHHMAPOMAMY, BOSHHKAIOLIMMH  BCJIEICTBHE XPOMOCOMHEIX
abepparmii;

B) suympuympobusie undexyuu. Yacto x BOSHMKHOBEHHIO UMMYHOJNO-
THYECKOR HEAOCTATOYHOCTH SIPHBOZST BHDYC KPACHYXH H 1MTOMETAIOBH-
PYC, BRISBIBAIOIIME COXKHBIE TOPOKH PA3BUTHSA YUIOLA,

9.14 Kax knaccuguyupyiom nepBuynyio UMMYHOAO2UY ECKYIO
Hedocmamoynocme?

PHIMHOV BOSMMKHOBEMUS nepeuunux umMMynodeduyumos  Moryr

B sasucumocry or YPOBHA HADYIIEHMH M AOKAJM3AI(HU medexTa
BRIIENAIOT CACAYIONIHE BN EPBHYHEX HMMYHOAE(PHIIHTOB; 1) aymopans-

noie, i B-ruetounsie; 2) xnemountie, wm T-xnerounure; 3) xombunupo-
aamitule. ' '
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g 15. puBedume npumepsi nepBudnbir B-xAemoyHbix UMMYHO-

e Te Hapyule-
IMepsuynsie B-mMMyHnozedHOUTE! BOIHUKAT B p{-}:g:.synb;a(p . HTEg g
yuA TpoumeccoB ofpasoBanusa u aupdepenuuposrd  B-ju I .

i HOCSTCH! ) _
BTDPIa;py;mZmoéyﬂuﬂaum prmuoua. HacheacTBeHHBIH z[e(beKTH i{:&:
jacTesl CUeilneHHo ¢ X-XpoMOCOMOH, IOSTOMY TIpOSBISIETCH n?frcre eowr
TomhKC ¥ Madpuukoe. Hapyulaercs anddbepeHIMPOBKA KJETO };1;;] };t[Md)D_
TredHUKOB B-muMonuTop. IlosToMy B oprainaMe OTCYTCTBYIOT o
UTH, JIa3MaTHIecKHe KIeTKH H UMMyHormobyiuusl T-cucreMa

HE HAPYIeHa;
umog) oﬁugzlg sapuabenvioiti ummynodepurum. Brumogaer B ceésé ?I‘::II;E:
mioro (popM. OOmuM WX npoABIeHUeM SBIILTCA 1"141‘[0;‘31\3![3![&[‘3]0 %asﬁo_
M, BOSHWKAIONIAS AOCTATOYHO 1I03AHO — B BO3pacte 2 JeT. paao
odpagHble TeHeTWYECKUe aedeKTdl HapymamoT nud@epeHuMpoOBRY

€BaHUA;
OUMTOB Ha PAa3HHX YPOBHAX CO3p ; ]
b n) cenexmuenuiii depuyum ummynoziobyaunos. Hapymaercsa obpasosa

HRE OXHOTO MM HECKOJBKMX KMAacCoB MMMyHOT/IoOyiumoB. O6pasosaHue
XKe JPYTHX KACCOB aHTHTeN MoskeT OBITh He HapylleHO HAM gaxe yBe
JUYeto, 5
9.16. MpuBedume npumept: nepBudneix T-knemounsix ummyHode
chutyumoB. _
Hepenunste T-uMMyHoAeHIMTEI BOBHUKAIOT B PE3yJAbTATE Hapyun;{
[ - B.
HUs wmpoueccoB ofpasoBamusa u  audipepenumposxr  T-mumdoiro
HHM, B 9aCTHOCTH, OTHOCATCS: . ]
a) cundpom fu JAxcopoxcu — BpodkIeHHAS aTTA3HA BUJIOYKOBOH JKene
3Bl {IBNAETCS CNEICTBHEM ITOPOKOB SMODMOHANBHOTO DA3BUTHA H qac:;
COYeTaeTcs ¢ “BONMBEH TNACTHIO", AHOMAMHAMH JAYTH AODTH, AILIa3H
IAPANIMTOBHAHEI X Keea, ] !
Hapyinaercs  mnddepeHMpoBKa KAETOK-NPEAIIECTBEHHUKOB | -JIHM
thountos B TymuMporuTsl. MMMyHHSIH OTBET KJIETOYHOIO THIA HEBOBM.O
&ed, ['ymopankeuslil 0TBET Ha THMYCHERABHCHMEIE aHTHTEHE] COXPAHAFETCH,
6) cundpom Heseropa — amumpouwrod. Temernaeckuit  xedexr
. e
1ICPe/IaeTCA TI0 AYTOCOMHO-peleccuBHoMy Ty, Hapyulaercs npeBpaL::[em;
To-musicpouuror B Ty-muMpouUUTH, BCHEACTBHE YEro HE MOLYT OCYII
CTBAATHCH KAETOUHHE MEXAHU3IMBl MMMYHHOIO OTBETA.

9.17. MMpuBedume npumepsi KOMBUHUPOBOHHBIT NEPBUYHBIT UMMY-
Hodeuyumos.

KoMmOuunrposanusie mMMyHoAe HIITHE BOSHUKAIOT B DE3YJbTaTe Ha-
PYIeEMH npeBpamcHUS CTBOJOBOH KIETKH B KJIETKY-IpeAlllec TBEHHMILY

79



mumonuTos.

K 3T0ii rpynne OTHOCATCS:

a) mascenwti xoMOunuposannbml  ummynoOeduyum  (WBeHLAPCKH,
1Hn). enernuecknit gederT repegaeTcss ayTOCOMHO-DEIIECCHBHO MJIH CLE
nernto ¢ X-xpomocomoi. Hapymaetca obpasosanme B- u T-rtaMpomuTor
CUHTe3 UMMYyHOrIoOyHHOB. DoJbHHE JIeTH pedKo AOCTHMraloT 2-JTeTHerg
BO3PACTA;

6) cundpom Jyu-Bap. XapaKTepHsyeTcs codeTaHHeM MMMYHONO
YecKoH HEegCCTATOYHOCTH ¢ aTakcuedl (HapylleHMAMU KOODAMHALMH le}Lx\
JKEHWH) M TeleaHTHIKTA3Melt (opameHMsIMHM MEIKMX COCYAOB). Hpo,uon-m
HHTEILHOCTE KH3HH OOMBHEX peaxo aocTHraer 20-30 met;

B) cundpom Bucxomma-Ondpuua. ViMMyHoONOTUYeCKAas HEZOCTATOY:
MOCTh COUPOBOXKIAETCH PasBATHEM 5K3eMbl (MOPAKeHHH KOXH) H Tp0M605..e
muToneHun. Kak W B NpefBAyHINX CIyyadx, cIpagaloT T'yMOpPalbHBIE Hé
KJeTOUYHBIE MEXAHH3MBI UMMYHHOrO OTBeTa. IIpOAO/MKUTENBHOCTE KH3IHMH,
6o/bHHX He npesbimaer 10 mer, 4

9.18. Ymo maxoe BMOpUYHAS UMMYHOAOUYECKOS Heaocmamoweg
Hocme? Kakue npudurier ee BorsviBaiom? 4

Bropuuuol HasuBAalT npUODDETEHHYIO ummyHonomrgecnyioﬁ
HEZOCTATOYHOCThE (CHH. — MMMYHOAEIPECCHBHBIE COCTOAHMUA). :

Mpusunamu e¢ pasBUTUA MOIYT OBITh 5KICTEHHHE (DaKTOpH clnnnq& :
cxoro (MOHU3UPYIONIee HANYUEHHE), XHMHYECKOTo (BelecTsa, oﬁﬂanalomne.l_;
LUTOCTATHYECKUM AEHCTBUEM, — HMMYHOIENPECCAHTH) U OHUONIOTHYECKOTO
(BUpYCH) TIPOUCXOXKAEHAS,

OuporeHHEMH (aKTopaMu, CIOCOOCTBYIONIMMH PA3BUTHIO BTOPHYHBIX
AMMYyHOReDUITHTOR, ABJAIOTCA CIADEHUE W WHTOKCHKAIMH (IpH YDEMUH,
OXKOTOBON 60/163HM, 3MOKAYECTBEHHBIX OIyXONaX).

9.19. Ymo makoe cuHdpom npuobpemenro20 ummyHodepuuuma
(CITHAG)? Ymo sBasemcsa ezo npuyuHoi?

CII I\ — 310 undexiuottoe 3ab01eBaHNE, BO3HHKAKNIEe B Pe3yAb-
TaT€ 1IOPAKEHHS BUDYCOM WMMYyHHOH W APYTHX CHCTeM, BCHEICTBHE Hero

OPTAHU3M CTAHOBHUTCA BBICOKOBOCTIPUUMYMBBIM KO BTOPHYHHM HHGbEKIHAM
M RMOKAYECTBEHHEIM OITYXOISIM.

Hpuyunoti CIIW/a sasisterca auMdoTpOMHBHE pPETROBUDYC — Bnpyc

mvmmMyHogedmura venosexa (BHY).

9.20. KaxoB namozenes ummyHonozuyeckol HedocmamoyHocmi §
bonvuoix CITWJom?

Bupyc ummynodedpuyuma yenosexa (BVY) nopaxaeT KIeTKH, KOTOpPhIE
Ha TTOREPXMOCTH TIAZMATHYECKOH MeMOpaHBl WMeT ocoGeHHBIR Gesok
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CD4*. Dot Oeslok BEIMONHAET POMb PellchiTopa K OeKy-FAMKONPOTeHHY
ppycHroil obonouku gp-120.

Haubonee yaspuvnMu 10 otHowenwio ¥ BHWY ssnaorca CDd-
T-naMbouuTsl. [Io cBouyM GOYHKUMONATRHIBIM XADAKTEPHCTUKAM OHY TIDH-
Hagackar ¥ T-xennepa.

HWmMmyHodorayeckan HegocrarounocTs B yeiosHsx CIIM/la xapakre-
PR3YETCA Mpexkue Bcero HegoctarodHoctblo T-xemiepos. B ocHoe ee
PasBHTHA JEXKAT CAe/yONHe MEXaHH3Mbl:

1) paspymerme T-xennepoB BHPYCHRMY HACTHUAMH, TOKHAAIONIMME
KICTKH JI0CHe DepORYKLIMA;

2) obpasopanne MyIOrocIofiore HeXH3NeCHocobI0r0 CUNITITUA, COC-
TOANETO U3 MOPAXKEIIKIX BHPYCOM T-Xeanepos;

3) yHUdTOXenue sapaienpblx T-xelepon THTOTOKCHYSCKHMU T1-JIHM-
thowmrravu (T-xunnepamu);

1} yruyToxenue T-KNAICpaMH HE3APaKCIHBIX T-XCMICPOB, K M0BEPX-
HOCTH KOTOPBIX IPUCOIMIIATUCH BHRYCHBIE DENKH.

ChemcTBHEM HeAOCTATOMAIOCTH T-XeJUIEPOB SBASIOTCA: a) yMENDBIIENIUC
obpasoBakud amtuTea B-ruMdouuTamy B OTBET Ha HeHCTBHe THMYC3ABH-
CHMILIX aHTHTEHOB; () 11apYUICHUC aKTWBAIMA T-KUJUICPOR; B) HapyIlUeHTC
POryASIMY MMMYHHOTO OTRCTZ B CBA3H C yMeHbIIeHUeM 00pazoBanus
JHMGOKAHOB, B JACTHOCTH MnTepiicixuHa-2.

9.21. Koxue mexanusmer mozym nexcams 8 ochoBe paszBumus
npUOBPEMEHHBIT UMMYHHBIX HAPYWeHUl 2ymopaneHozo muna?

I. Hapymenua B-mumdroiuron (ieToynnlit ypoBens).

1. Yuernvwenue cooepycanus B-aumgpoyumos: 1) HapyurcHus Jumcbpo-
wironossa; 0) paspymenve B-nmdounTos (aeficTruc BUDPYCOB, AyTOUM-
MYIIHBIEe DEAKITHH).

2. Kauecmsennwe usmenenus B-aumpoyumos: a) mepepoxieHue B
onyxoJieBele Kmevku (felikoasl, HMmyHonpoluepaTHBHEC 3adoscBa-
Hus); 6) HapyHICHMA TpeBpameHus B-JuMAOUUTOB B M/A3MATHUCCKHE
KJIETKH,

3. Hapymenus xoonepamusnux cessed: a) yrHCTCHHC (YHKIIM MaKpo-
(paroB; 6) YMCHBITIE e T-xeamepusix wrusmnil; B) yBenwdennc T-cyi-
PeccopHbIX BAMAnHIL

II. HapymieEns AMMYHOIJIO6YIUHOB (MOJMeKYIADHBIH YPOBEHb).

1. Hapywenus Guccunmesa uMmynoziobymunos: a) TOPMOKEHHE TPaHC-
Kpminun; 6) yrHeTeHWe TpaHCAARUY; B) AeHIMT AMMHOKHCIOT, T} fe-
drIMT SHeprUK; /) HAPYLIERHS NOCTTPAHCISIMOHIIOH MogHbUKAIMH.

2. Yeunenue npoveccos pacnada awmumer — TanepkaTaboNusm uyMmy-
Hornobysmuos: a) ofpasoBaHue arperaToB MMMyHOrIoOynuHOB;, ©) 06-
Pa3oBagHe anTUTCHA MPOTUB MMMYHOTIO0YIHHOB.
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3. Homeps ummynoznv6ynunos (HanpuMep, SIpH He(POTHIECKOM CUH-
Apone).
9.22. Kaxue nposBnenus xapakmepHs: A umMMyHHbIT HapyweHud
eymopanbroze muna?

Hapymierns s7oro THna NposBISIOTCA yMEMBIIEHHEM YCTOWYHMBOCTH
ODFAaHHM3Ma K TEPBUYIHBIM OaKTEPHAIBMBIM MH(MEKIMAM, BHI3EIBAEMEIM
CTa(pumIo-, CTPENTO- M JIMEBMOKOKKAMH, ¥ B MEHBUICH Mepe —- SHTEPOKOK-
KaM{ M IPAMOTDUIIATEIBHBIMU GaKTEPUAMH.

9.23. Kakue mexanusmer mozym nexcams B ocHoBe pa3Bumus
NPUOBPEMEHHbIT UMMYHHBIX HOPYWeHU( KAemoYHozo muna?

L. Ymenvuwenue xonuvecmsa T-uumponumos: a) HapymeMus JTUMGOH-
Tomos3a; 6) pazpywenue T-muMdonuToB (CIINA, ayrouMmmymnbie peak-
ITHH).

2. Kauecmsennvie uamenenus T-num@ouumos: a) mapyuienue muTOTOK-
cuuHOCTH; 6) Hapywienue 06pazoBanua MuMEBOKHHOB,

3. Hapyuwenua xoonepamusnvix censeid: a) yraerenve byHKIUH MaKpo-

tharos; 6) Hapywenue 06pazoBAHMS UHTEPEHKUHA-2: B) yBesuuenue T-cy-
NPECCOPHBIX BIMAHUI.

9.24. Kakue nposBnerus xapakmeprs: Ons UMMYHHOIX HAPYeHud
KAemo4rozo muna?

|. Ymenbllenne yCTONIMBOCTHM K BHPYCHBIM, IPOTOSONHEIM uHbEK-
UMAM M MHKO3aM.
2. ¥Ypenudenue qacToTsl BO3HMKHMOBEHUA 3M0KAYECTBERHEIX QILYXONeH.
3. lpuxuBienye Ha IJIMTCIBHOE BPEMS TPAHCILIAHTATOB.
4. AyTonMMynnble peakiuy (aeduuur T-cynpeccopog).
9.25. Ymo makoe umMMyHOAOZUYECKAR MOACOAHMHOCTIL?

UMMyHOZOrHIECKAA TONEPAHTHOCTS — 3TO COCTOSHUE
CIenHBITIECKOH HMMYHOIOTHYECKOR APeaKTHBHOCTH K JAHHOMY AHTHIEHY,
00yCHOBIEHHOE NPEABIYIMM KOHTAKTOM € ITHM AHTHTEHOM. Ilpu sTOM
CHIOCOBMOCTD OPTAHMEMA 7aBaTh WMMYHHEIH OTEET HA BCE OCTANBMEIE
AHTHIECHEl COXpaHEHa,

9.26. Kakue mexaHusMei mozym aexcame 8 ocHoBe UMMYyHONO2U-
yeckol monepaHmuocmu?

1. O6ycnoBneHHAS AHTUFEHOM S/MMMHAIHS MITH ONOKAA aHTHICHCIIE-
IMGBUIHBX KIOHOB JTUMGOLMUTOR (TIACCHBHAS, “KNACCHIECKAA” MMMYHOIIO-
THUIECKAA TONEPAHTHOCTE). JTOT MEXAHH3M COCTABJSAET OCHOBY €CTECTBEH-
HOW MMMYHOJOFMYECKON TONEPABTHOCTH K COOCTBEHMBIM AHTUTEHAM.

2. AxTnBanusg anTHreHCTeMdUIHEX T-CyNpeccopoB (AKTHBHAS TOJE-
PaHTHOCTE).
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927, Kakumu Memodamu MOXCHO NOAYYUMD COCMOSHUE UMMYHO-
[02UHECKOl moseparmHocmu?

b A i €

(C aToll neMbio HCIO/B3YIOT BREICHH i )

a) anTHreNa B OPraHM3M JLIOJA B KPHTUYECKHHM MEpHOX d:g)pMHpoaa
qus €CTCCTBCHHON HMMY/IONOTMYECKOH TONEPAMTHOCTH K COOCTBCHIIBIM

aHTUTEHAM; i ]
) GONBUIMX 7O3 PaCTROPHMOTO AHTHICHA (ummynubiit napamuy Oen

TOHA); _

B) rafTeHa, CRA3AUHOIO C UEIMMYIHBIM HOCHTETEM,

I') ABTUTE¢HY HA (pOHE MCKYCCTBEHHO CO3TAHHOIO nMMylofediHTROTO
COCTOSHMS, ]

jl) AHTHHAMOTUIIYCCKUX AHTWTEN, T.e. aHTHTC] NpPOTUB crerudde

. HHOR; '
CKHX AETEPMHHANT MMMyHOUI00Y I ; ‘ H
€) aETWTeHCIelM(pUIHBX T-CynpeccopoB, BIATHX OT TOJEPAHTHOIO
OpraHu3Ma. .
9.78. Ymo makoe peakyus ‘“mpaHcnaaHmam npomué Xo3auHa
flpu Kokux ycaoBusx oHA Bosnuxkaem? .

Peaxyia  “mpancnaaumam npomus xogsuna” (20MOrozwMecKan  00-
Tes1ih) — BTO UMMYHHAs ArPeCcCHs NEPCCaXeMubIX KITOK A0710pa, HANPAB-
Jledyiasd MPOTHUB AHNTHTEHHRX CTPYKTYD DEIMITHEHTA.

Ee BosnukroBeHWe Tpebyer pama yClIOBHH, B JACTHOCTH:

1) cocTOTHHA MMMYHOJIOTHYECKOH HEZOCTATOUHOCTH Y penunuenTa
(MMMYHOIOTYECKAS 1IC3PCIOCTE ¥ IIOia W HOBOPOXIEHHBIX, INEPBUYHLIC
W RTOPHYHBIC UMMYyHOAEHUIUTE ),

2) TpaHCILIAHTALMY MMMYHOKOMIICTCHTHBIX KJIETOK;

3} anTMrenHBIX Pa3IMYWil MEXAY AOHOPOM H PENUITHEHTOM.

LEcau £O3ZaloTeA TAKHE YCAOBUA, TO MMMYHOKOMIIETEMTHBIC KJICTKH
{nrMdonmTeI) ZOIOpPa HIYEM ME OFPAMWYHBAIOTCA B CBOEM Da3BNTHUH H HA-
YHHAIOT peardpOoBATh HA TKAHM XO3AMMA KOMIJICKCOM KJETOWHBIX I
TYMOPaJbHBIX HMMYHHBIX Deakimii.

9.29. Kax mMoxcHo ocywecmBume Hecneyuhueckyio uMMyHocmu-
MYynsuuo?

CyuiecTsyior cleAyIOIMe METOBI TIOBBIMICHUS AKTHBHOCTH HMMMYyH-
HOM CHCTeMB! (UMMYHOCTUMYAALUL): :

a) BBLASHME B OpraHv3M agolOBAHTOB HIH HuomorHyecKuX MOI[H(i)H'
KATOPOB MMMYHIIOTO OTBCTA

ANDIOBAHTE — 5TO BCIIECTBA, KOTOPble YCHIMBAKOT HMMYMOTCH-
HOCTh AHTHIEMA HE3aBMCHMO OT ero ClemH(pHIHOCTH,

6) vcnonbaoBame hapMAKOTOTHMIECKUX MMMYMOCTHMY/STOPOB (JleBa-

MH30/1, IPOM3ROHHbBIE BUTAMHMHEA A, IUMCTUANH U Ip.); -
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B) WCHOjb30BaHME (AKTOPOB BWIOUKOBOM JKEJNE3BI THMOMO3THHA,
TUMYNHHA, TYMOPATLHOIO THMHYECKOTO (DAaKTOpa, THMONMENTHNA, THMORHES,

) BBeAEHUE JUMMOKMMOB M JADYIHX IMTOKHHOB (MHTepreHKuHa-1,
uETepelikuea-2, uurepdepona);

A) 3aMECTHTEILHAA TNEPecagKa KpacHOTO KOCTHOTO MO3rA, BBEAEHUE
UMMYBOTIO0YJIMHOB.

9.30. Kakue cyuwecmByrom memode: ummyrocynpeccuu?

[Topapienne QyHKIMHM  UMMYHHON cHeTeMBl  (HMMyHOCHNPECCHIO)
MOXXHO OCYMIECTBAATE C MOMOIIBIO PAAA METONOB.

1. Xupypauneckue memods: a) yaanenue HeHTPAISHEX U nepupepuye-
CKHX OpraHOB JTHM(MOUAHON TKaMM: THMYCa, CEIE3CHKH, TUM(PaTHIECKUX
Y3J108; 6) yaajeHue PENMPKYTUPYIOUMX Jepes KPOBb U ammdby TuMponm-
TOB NYTEM CO3IAHUA XPOMHYECKOrQ APEHAXA TPYAHOrO JUM$paTHUECKOTro
TPOTOKR; B) nnasMadapes — yranenue M3 masMbl KPOBH UMMyHOTTOGY M-
HOB W MMMYHHEIX KOMIIJIEKCOB.

2. Qu3auneckue Memods: — TeACTBAE PEHTTEMOBCKUM HITH Y-HATYUEHHEM,

3. Xumurecxue 8030eiicmausn — NPUMEHEHHE UMMYHOAETIPECCAHTOB.

4. Hmmynonoeuueckue memodet — BBEICHHE UMMYHHBIX CHIBOPOTOK (an-
THHMQOIMTAPHEIX, AHTHMOMOLUTAPHHTX, aHTHIA0GY IMEOBBLX).

10. ARREPIHUA

10.1. Ymo makoe annepaus?

Anjgeprug — 3T0 MMMynHas DEaKIMA OpPraHU3MA, KOTOPAs CONpO-
BOXKIAETCA FMOBpPEXKICHHEM cOOCTBEHHBIX TKaHeH. JTO KaHECTBeH‘I:IO H3-
MEHEHHAA peaxkuusa OpraHHaMa Ha ,E[eI:'JICTBHe BRLISCTB aHTHICHHOHM IpH-
POABI, BBIBIBAIONIAA PARNUYHEIE CTPYKTYPHbIC M (DYHKUHOHATHHEIE HAPY-
IIIEHHA.

10.2. Ymo obwezo u omaudumenbHo20 8 NOHAMUSX “UMMYHU-
mem” u “anaepaus”?

OcrOBY KaK aJMeprdd, TaK W HMMMYHWTETA COCTABJIHAIOT HMMYyHMHBIE
DEAKUMH TYMODIBHOTO M KIETOYHOTO THNA, OOECIeYHBAIOMAE 3alluTy
HpOTH_B AHTHICHOB, 021]13.1{0 B YCJHOBHAX HMMYHHTETA yHH‘iTO}KeHHﬁ
aHTUTEHrA TIPOMCXOZHT 6e3 MmoBpeXienus coOCTBEHHMEIX TKanel, B TO BpeMs
KakK OpH aJIJIEPTHH TaKOL NOBPEKICHHE BCETAA HMEST MECTO.

10.3. Ymo maxoe annepaensi?

AnnepreHsl — 3TO BEMECTBA AaHTMIEHHOW NMPHPOASI, BRI3BIBAIOIINE
aJIEpPTHIO.

B 3aBMCHMOCTH OT CIDOEHMA AJJIEDreHsl MOTYT OBITH nOAMBIMUL H
HenoaHwamt (TaTEREL).

B 33aBHCMMOCTH OT MPOHCXOMNEHHS DAIMHYANT HK302eHMbIe W andp-
ZeHMbIE ANJIEPTEHBL

10.4. Kok xnaccughuyupyrom Ix302@HHuIE anaepaersl?

1. Ho cnocoby nponuxHoeentss B OPTAHU3M DAsTUYAIOT: ) HHTALILMOH-
Hele; 6) MUIIEBBIE, B) KOHTAKTHHE; I') HEBEKIMOHHEIE AJI€PrENEL,

11, Bxgozenrvie aanepeens. OBIBAIOT: @) PACTUTENBHOTO, 0) KUBOTHORD;
E) HHbEKIHOHHOTO NPOHCXOMICHHA, T') CHHTETHYECKHE.

III. B sasucumocmu om UCMOYHHKA NOCMYRASHUA 8 OpPZaHU3M BBIAC-
AFOT aineprems:: a) OHITOBHE (AOMAIIHAA MLIB);, 6) NMPOMBIIJIEHHEIE
(Gensoit, popMamiy ¥ Ap.); B) MHUIIEBLIE; T) JEKAPCTBEHHSIE, 1) MELTBIEBHIE
(MBLIBIA pacTenuit); €) anumepManbrsle (WEpCTh XKUBOTHEIX).

10.5. Kax xnaccuguyupyrom 3ndozeHnsie aanepzeHsi?

Ondozennme aamepezenvi (ayTOANIEDIEHBI) NOAPAAENAIOT Ha  IBE
IPYHIEL

L. EcrecrBeunsie. K HuM OTHOCATCS HOpMAZBHBIE, HEH3MEHEHHbIE
GeNKOBEIE KOMTOHEHTH pSZA OPLAMOB W TKamel: MO3ra, I/as, MOJIOBBIX
HCJIES, HIMTORWANON JKeNessl, BHYTPEHHETO YXa.

II. MpuoGperennrie. D10 coberBennnle GEKU OPTaHU3MA, KOTODHIE
H3MEHUNH CBOKO ¥01OPMALMI0 BCIEACTBHE ACHCTBUMA HA HUX (BAKTOPOB
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BRENHeH cpean. B sarucumMocT OT nprpoak sTHX bakTopos nprobpeTeH-
Mbl€ IHIOAJIEPTEHB MOTYT OBITH HEMH(DCKUMOHHBIMU (OXOrOBbIE, XOJOHO0-
BBIg, Ty4YEBbe) U HHOEKIHOBHBIMH.

10.6. Ymo maxoe urgpexyuormsie npuobpemennsie sndoonnep-
2eHbi?

Uudexuuonusle nprobpeTreHHB e SHACANAEPTEHH —
9TC COOCTBEHHBIE OEJIKM OpraHM3Ma, U3MEHeHHDIE NOX ACHCTBUEM
VH(PEXINOHHNIX areHTOR WM TMPOAYKTOB UX JKU3MEIESTEThHOCTH. OHE
OBIBAIOT #POCHIMIL 1 KOMIICKCHBLMY (TKaHh-MHKPOO, TKaHb-TOKCUH ).

10.7. Obvacnume pokm cyuwecmBoBanus ecmecmBennsix 31do0an-
nepzerHos.

EcrtectBenune SHAOANIEPUreHE — 3TO KOMIOHEHTH Tak
Ha3hIRAEMBIX 3a0aPHEPHBIX OPTAHOB, WMEIHIMX OCOBRIM 00pazoM ycTpoen-
HBIE€ THUCTOTEMATHYECKHE Oaphbephl, TAaKHe Kak reMaTosHIe(paTHIecKHH,
reMaToOMTAIBMUGECKHIE, TeMATOTECTHKYIIAPHEIN, eMaTOTUDEOMAMMIE U
TeMaTOKOXIEAPHBIN,

CymecTBoBanne 3TuX Oapbepop AENAET HEBOBMOKHKM KOHTAKT HM-
MYHOKOMIIETCHTHBIX KJETOK ¢ aHTHIEHAMH TKaHE!l CONOBHOTO MO3ra, ias,
CEMEHHWKOB, LINTOBMIHON XKeNe3H, RUYTPEMHETO yXa B Hepuox aMopuore-
Hesa, KOrAa JIPOUCXOAMT CTAHOBJIEHWE UMMYHOJOTHYECKOH TOJepaHTHOCTH
K COOCTBEIHBIM DeKaM.

HeBo3MOXKHOCTS TAKOrO KOHTaKTa ABASeTCA npu4MHOK TOTG, 9TO K
AHTUIEHAM BRIHENEPeYUCTeHHRX 3abaphepuplx OpraHoB He chopuupora-
Mach MMMyHOJIOTHIECKAS TOJNEPAHTHOCTD, T.e. B OPTAHWU3ME CYIECTBYIOT
KNOMH JUMQOLMTOR, CHOCOOHBIE AaraTh MMMYHHBIH OTBET HAa YKasadHHE
AHTHIEHEH.

B ycnoeuax varosorun, Koraa HADYIIAETCH UEMOCTHOCThH CTieLMalnaH-
POBAHHBEIX THCTOTEMATHYECKHX 0apbepon, THMOILUTH MOTYT HpPOHUKATE B
3a0apbEPHBIE TKAHH W B3aMMOAEHCTBOBAT C HOPMAJBHBIMU WX KOMIIOHEH-
TAMA, HHHITHUPYS KOMIVIEKC KJIETOTHBX M TYMODAJLHRX HMMYHHBIX
PeaKIHH, — pa3RUBACTCA aymoainepzus.

10.8. Kax knaccugpuiyupyiom annepaudeckue peakyuu?

L Ho npoucxoxdenmo arnepeencs: 1) anmepruveckue pefkuuu, BoI3-
BAHHHE SK30TEHHBMU AIepreHamy; 2) ayToalIeprHYecKue peakium.

IL o xmuouveckum npusnaxam (xnaccudurans Kyxa): 1) annepru-
HECKME PEAKIUM HEeMeJJIeHHOTO THUMA; 2) ATMePTWYecKne peakiun 3aMeil-
JIEHHOTO THNA,

L Io xapaxmepy u mecmy eésaumodeticmsus anfieprena ¢ abdexTo-
pamu  uvMyHnol cuctemnl  (waaccmbukanmus  KymGea u Alxenna,
1) T tun — aradunaxrugeckne peawuun; 2) [ TMR — LHTOTOKCHYECKHE
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PCAKITHET, 3) III Tun — MMMYHOKOMIVIEKCHRIE peaxmuy; 4) [V tun — ru-
TepyyRCTBUTEIBHOCTS 3AMEVIEHHOTO TUMA.

IV. Ilo namozenesy. 1) alneprudeckue pEaKiUUW TYMODAZhHOTC THMA
(f, 11 w III tunn peaxuust no Kymbey w [ixemny); 2) anzepruveckne
pc,a]{]_[I«IH kierounoro tuna (IV tun peaxkuni no Kymbey u Jlxemty).

10.9. Ymo maxoe annepauveckue PeaKyuy HeMeOoAeHHo20 U
samednenHozo muna?

AJlepTHYECKHE DeaKiMH HeMeJeHHOTO THHA TpPOABJIAKTICA Cpady
e uin deped 15-20 MuH 1ocne KOHTaKTa ayjepreHa ¢ CEI£CH6HJIH3H])0:
BaHHHEIM OpTaHy3MoM. TaxWMu peakuufAMu SBAAITCS a.I-l‘:d(bHJlaKTH‘JeCKHH
oK, OPOHXHANMBHAS ACTMA, ALMEPTAS HA TIBUIBLY PacTeMud U Ap.

AJieprHyecKue PeakiuM 3aMeIeHHOTO THIA INPOSBIAITCS 4epes
94-48 9 mocJe KOHTAKTa ajjlepreHa € CercuOMIM3HPOBAHHBIM OpraMu3-
som. IIpumepoM Takmx peaxumit MoryT Gpirh TyOepkyldHoras Npoda,
peAKINA OTTOPNKEHUS TPAHCILIAMTATA.
10.10. Kakue cmaduu Buidessiom B8 namozeHese aAAepuYecKUx
peakuui?

1. Usmsvronornueckas cragus. 1. IMaroxumuyeckas cragus. LII. Ha-
Todmmoﬂorﬁqecxaﬁ cramast (CTamnsl KNMHAYECKUX NposBiienuit).

10.11. Kaxod nepuod Bpemenu oxBambiBaem uMMYHOAOUYECKAA
cmadus anaepauveckur peakyuu? B uem ee cyuHocms?

HMMVHOIIOK"H‘JCCKB.H CTagudad — 3TC IEepHOoa BpeMeHu OT
IICpBOTO KO;—IT&KT& aijepreda C 0pI‘aHPI3MOM pile) BSaHMD,[[EI‘:ICTBHE ITOTO HE
aJ1nepreHa, 06131'{1'10 npH HOBTOPHOM ]IOCTYTUIEHHH ero B 0pFaHH3M, C
a(xbexTopaMu HMMYHHOW CHCTEMBI (aHTUTeAaMH Wik T-muMponnramu).

CyIHocTs MMMyHONOTHYECKOH CTaZMU COCTOHT B CeHCUOUIn3auuu
OpPraHH3Ma.

10.12, 4mo maxoe cewcubunuzayus? Kakue cywecmByrom ee
Bapuarme:?

Cencnfunu3amuea — 3TC COCTONHWE NOBHIICHHON 4yBCTBHTENb-
HOCTH OpraHU3Ma K OTpefefIeHHOMY aHTHTeHy. Ee OCHOBY COCTaBAfIOT JBA
NOCAeAOBATENbHIX Tpomecca: 1) aKFUBALUA aMTHUTEHCTENUDUIHBIX M-
$ourros, ux nponucepaius n obpazoBanue aHTATE I CEHCHOHTM3HPO-
BaHHHX T-adexropos; 2) pacnpesenenne aHTUTEd Wan T-3(bexTopoB B
opraHuaMe, .

Cencrfimnusauus moser GrITh axmugioll 1 naccusion. [Ipu aKTUBHOR
OPTaHU3M CaMOCTOATENLEO OOpadyeT aHTUTela Wid CeHCHOMJIN3UPOBARHbIE
T-adxbexroptr.

Hacewras cencubwmsalist BO3MUKAET TOTAL, KOTAa B OPTAHH3M
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BBOZAT ¥3BHe clerudpHYHbe K ZAaHHOMY aHTWIeNY FOTOBLIE aHTHTENA WM
CEHCHOMIMHpoBanabe T-adderTopsi,

10.13. B vem cywHocms namoxumuveckold cmaduu annepeude-
cKuxX pearyuii?

TaToxmMHuuYecKkad €TajusA — 3TO NepuO BPEMEHH OT Hadaja
B3AMMOAEHCTBUS aJIEPreHa ¢ ap@eKTopaMu UMMYHHOH CHCTEMB (aHTUTe-
Jamu WM T-muMonmTaMu) A0 TOABAEHHS OHOJOTHMECKM AKTHBHBIX
BEl[ECTB — MEIMATOPOB AJUIEPIHYECKHX PEAKIIIH.

CyuocTs aToi cTagun cocToMT B 06Pa3oBAHHH, BLICBOGOKIEHHH MK
AKTHBAIMH YKA3aHHGLIX MegHaTOPOBR.

10.14. Yem xapaxmepusyemcs namoghusuosozudeckas cmadus
annepzuyeckux peaxyui?

Hatodusnonoruuecras cTAAMS  9TO NEPUOA BPEMEHH OT
HATAMA JEHCTBUI MeAMaTOPOB ajIePriYecKux peakiwii Ha KIeTOWHRE o
TKAHCBHIE CTPYKTYPH OPTAHH3MA ZO NO#BIEHHS KIHIHYECKHX NMPH3HAKOB.

Ee cynmocTs — pasBHTHE KOMIUICKCA CTPYKTYPHBIX H (PYHKIMOHAJb-
HBIX HADYMUIEHHH B OpraHHaMe.

10.15. B yem cywHocme annepauveckux peaxuull { muna (aHaghu-
Aaxkmuyeckux) no xnaccupuxayuu Kymbea u fxcenna?

I'ymopansusle aHTUTeNa GUKCHPYIOTCA
Hi TMOBEPXHOCTH KIeTOK (TAaBHBEIM 06paioM
TKaHeBHIX GA30(WMIOB), AHTHTEH HAXOAWTCS
B ¢BOBOJHOM COCTOAHMH. Peakuua anTi-
TeHTaNTHTEN0 MPOMCXOAHMT HA MOBEPXHOCTU
3THX KJAeToK (puc. 26).

10.16. Ymo maxoe anagpunaxcus? Ka-
xue cywecmByiom ee Budar?

Pre.26. Amneprideckue peax- Awadurarcusa — 2To cOCTOAHUME
M 1 THna: NOHMAKEHHOH! YCTOHUHBOCTH K AEHCTBUIO
TB ~ metenoit Gasodur; AT ~ & apTurena, KOTOpoe HAacCTYNAET B PesyabTaTe
tHTeN0; Al — anTHTeH -

UMM YHAH3AINH.

Otkpeiin 210 ApaeHre Iloprse u Pu-
we B 1902 r., onpepenus AHAMMIAKCHIO KakK COCTOSHUE WOBLITMIeHHOMH
HYBCTBHTENBHOCTH K NOBTOPHOMY HMApEHTePasbHOMY BBEICHMIO OeflKa.

Ceropua aHaduNaKCHIO OTHOCAT K | THOY aJUePrivecKnx peaxmuit mo
Enaccnpuraimu Kymbca n dxenma.

Briensior rewepainsobanHble {06mue) M MecTHble aHaWIaKTHYE-
CKMe peakmiu. K mepBhIM oTHOCWTCS aHaguiakmuveckuii wok, ¥o BTO-
peIM — reromen Ogepu,
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10.17. Kax B 3KcnepumeHme MOXCHO BocnpousBecmu GrAPUAGK-

cxuli woK? .
mwix{opcxoﬁ CBHHKE BHYTPHBEHHOQ BBOJAT 107 M (0,07 mxr Gexxa)
omagHHOR CHIBOPOTKH {ceHcnGUMU3NPYIONIAA /03a). L.Iepe31010-21 HEHh
BHYTPUBEHHO BBOJUAT TY € CHBODOTKY B 03¢, KOTopaHmB_ls pas B})Ifllz
npeapLyIlell. Ty 403y HA3KBRIOT PASPEUAIOUE. Yepes MUH TOCI
[[OBTOPHOTO BBE/€HMA CHIBOPOTKW HACTYIAET CMEPTH OT aHadHNAKTH-
ECKOTO IIOKA, KOTOPHIH ¥ MODCKMX CBUHOK NPOABAHETCA FIABHBIM ofpa-
qOM CHA3MOM DPOHXHOIL

Y mpyrux Buji0B XWBOTHBIX CMEDTh HACTYNAeT B peaysbraTe vcnaama
c(pMHKTEPOB MEYEHOUHBIX BeH (coBaxu), casma JerouHslx aprepuit (xpo-
JHKW), @ Y YeMOBEKA, KAK M y MODCKHX CBMHOK, BCIEACTBHE TeHEpajn3o-
BAHIOTO CHA3Ma BPOHXMON W PASBUTMA OCTPOY HENOCTATOYHOCTH BHEIIHETO
FTBIXAHHA.
10. 18 Ymo maxoe peromern OBepu? Kax ezo BocnpouszBodam 8
skcnepumenme?

Menomen OBepu — 3TO MeCTHaA aHabHIAKTHYECKAST peaxima.
CyuiecTEVeT JBa BaPHAHTA €10 BOCTPONIBEACHUS. AKTHBHLIA U MACCHBHBIH.

. Axmuewniti eapuanm, CeHcHOUTMIMPOBAHHON MOPCKOM CBUHKE BHY-

TPUKOKHO BBOAST PASPEINAIONIYIO H03Y aHTUIEHA BMECTE ¢ BBHICOKOMOJIEKY-
AAPHRIM KpacwTeneM (cuwum DBaHca). B pesymnTare B MecTe BBEREHMA
AHTUrENa VBEJMYMBAETCA TPOHUIAEMOCTS, COCYIOB KOXH M 0Bpasyercs
O0JIBOIGe CHREe- TATHO,

Haccusuwiti eapuanm. HeceHcMOWIM3HPOBAHHOW MOPUKOH CBHHKE B
KOXY BBOZAT OJHOBPEMEHHO CHLIBODOTKY, COJAEPKAIIYIO AHTHTEIa TPOTHB
AHTWTENZ, CAM aNTUreH H KpacuTelh (can# JBaHca). PeayawTart TOT Xe.

10.19. [lpuBedume npumepsbt KAUHUHECKUX GPOPM QANEPRUHECKUX
peaxyuti | muna {aHagusakmuqeckux).

AnabunakTHuecKnii miok, BpOHXHANLHAA ACTMA, MOJIMHO3H (asmiep-
Ui Ha TBLILIY pacTeHuit), KpanuBAWila, aliepruieckuii HACMOPK, aHTHO~
HeBpoTHHECKHil oTek (oTex KenHKe). -

10.20. Ymo npoucxodum Bo Bpems ummyronozuyeckold cmaduu
annepeuvecxkux peaxyul | muna?

AHTHrens, crocoBHHE BHI3BIBATH AIeprutieckue peaxmuu [ Tuma,
ABNAOTCA TuMyc3aBHCUMBIMIL [loaToMy Npu NEepBOM MOCTYILICHHH WX B
OPravu3M NpoHCXOMAT CAEAYIONIHe TPOLECTLL

1) mornoyenue, mepepaGoTKa W NpesenTanmMa aHTUIeHa MaKPO(araMu;

2) aKTHBaNMs COOTBETCTBYIOMMX anTHreHCHermpuaHbX T-Xennepos;

3) akTMBAIMA KIOHOB AHTHTERCHEIMOHYHBIX B-IHMOOHUTOB, MX
6-HatiTTpal-lcd)opmaunﬂ W TpeBpPAIeHHE B IUIA3MATUUECKHIE KIETKH,
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4) obpasopanve NIA3MATHYECKUMM KAeTKaMH IMTO(DHILHBIX AHTM-
Tel — peazutos. Pearubl NpeACTaBAeHb ABYMsS TDYINaMH WMMYyHOI7100y-
mauos — IgE u 1gG,;

5) pacnpocTpaHeHHe PearMHOB B ODTAHM3aMe W (DMKCAIMS X Ha Io-
BEDXHOCTU KJIETOK, IaBHbIM 00pasoM Tkamesmx 6asotunos u Gasodmnos
KpOBM.

Iponecc curTe3a pearnHoB M pacmpocTpaHeHde UX B OPraHH3Me C
(UKCAnHeN Ha TOBEPXHOCTH TKAWEBBIX 6a3o(MAOB COCTABNSIOT CYIUHOCTIL
cencubuay3ayut OPranuaMa K NannoMy aHTHreny. MHRHManbHAx npoAdod-
KMTEABHOCTD MePHOAA CeHCUOMNN3aMM — 57 CYT;

) BsanmoneficTBhe aHTUreHA € (BUKCHPOBAHHBIMH HA IOBEPXHOCTH
KNeToKk pear#HaMW. Takasd peaknWa AnTHTeH+TaHTUTENO TPOHCXORMT NPH

HOBTODHOM TOCTYIUIEHHH aHTHTEHA B YK€ CEHCMOWIM3MPOBaHHBIN opra-
HH3M.

10.21. Yem xapaxmepuzyemcs namoxumuyeckas cmadus annep-
auqeckux peaxyuld [ muna?

PasmnuaroT xacccuveckuti w 0onoanumenvHbill MEXAHH3MBL TATOXHMHU-
YeCKOH CTagHH aHADHAZKTHULCKHY PeaKiHif.

CynHOCTD KIACCHYECKOTO MEXANM3MA COCTOUT B OC2PaRyAAuuy mxa-
Hegvix 6a30¢hun08, Na MOBEPXHOCTU KOTODHX MPOHCXOANT DeakyHi aHTH-
rep-+taHTHTeNO. B pesyibrare oCBOOOKAAOTCA TaK HASHIBAEMHE NEPEUYHbIC
Meduamoput anapuiaxmutieckux peaxyuii. OHU ONPERENTIOT XOA COBBITHIL
B MePBREC MOAYACA MOCHAE WOBTOPHOTO IOCTYIEHMS AHTUICHA, T.e. PAHHION
thady anadmurakTYecKoH peak M.

B pesysbTate AErpanyAAnMM TKaHeBhIX 0asodMIOB B OKDYXAKIIYIO
TKanh BBIAENAIOTCS: &) THCTEMUH (Y HEKOTOPEIX BMIOB JKMBOTHBIX, HO HE ¥
Jesioleka, ene U CEPOTOHMHE); 6) remapHy; B) MeUIEHHO Dearupyiouast cy6-
CTAHINA anadHiIakcuH (OTHOCHTCA K Jelikorpuexam); I) daxrop smurpa-
nuu sosnHOQEAO; 1) dakrop sMHrpanuu neHtpotusios; €) dakrop akTH-
BallMH TPOMOOLNMTOB; XK) thePMEHTHI (HeliTpabHbie 4 KMCIEE TPOTeassl ),

3Havente TPORYKTOB AErPaHYALHH TKaHeBbX 6asoduIoB COCTOHT B
TOM, YTO OHH HEMOCPEACTBEHHO AEHCTBYIOT HA KIeTKH-MHIIEHM (TAagKHe
MBUIIBT COCYOB, BPOHXOB, MATKM, KHIIOK, SHAOTEMMOIMTEI) M BOBAEKAIT
B AJNIEPruYeckyld Peaknuio ADYTHE MNONYASIUM KIeTOK (303MHOMpHIDI,
HeATPOhHAK, TPOMOOITHTEI).

10.22. Kaxum OdeiicmBuem obnadaem zucmamun B8 ycroBusx
pazbumus aHaghUAGKMUYECKUX PeaKiul?

HefictBue rucTaMuna B TKaHAX peaxusyerca depes Hy- w H,-peyen-
TOPbl. B HH3KHX KOWIEHTDAnMAX THCTaMHH CTMMYIMpPYET B ocHoBHOM H,-,
Iz BEICOKHX — Hy-penenropst.

80

OcHOBHEE TPOABICHHs aHahHUIAKTMYECKMX peakuuil CBs3aHBl C
feilcTBMEM THCTAMUHA Ha H,-perentophl. ITuM 0OYCIJIOBIEHE CAEYION(HE
W3MEHCHUSE

1) cokpaleHHe THALKAX MBIl 6p0HXOB, MATKH, KHIOIOK;

2) pacmiupeHue apTepuod,

3) TOBBIMIEHHE MPOHHMIAEMOCTH COCYAMCTOH CTEHKM, B OCHOBHOM HA
yPOBHE BEHYIL
"7 4) pasgpakeHue HepPBHHIX oKoHuanwuii (3yn, 6oav);

5) veesmdeHue 06pPa3OBaHHUs W BGIAENEHHS CAU3H B BEPXHHX [blXa-
TeNbHBIX NYTAX.

JleficTBie rECTaMuAa Ha H,-penentopsl, naoBopoT, BLI3HIBAET yraca-
Hie aHabUIAKTHYCCKUX PEaKLuil, ITOMy CHOCOOCTBYeT TOPMOXeHHe Aallb-
Hefilitel ZeTpaHyJAINMH TKaHeBolx Gasodnnos, HOJZBIEHHE AKTHBHOUTH
AMMGbOLURTOR, aKTHBaltHA T-cynpeccOpoB.

10.23. Kakue cywecmBylom MeXaHuamel, oeparHusuBarnowue namo-
XUMUHECKYIO cmaduio aHahuAakMu4yecKux peakyui?

1. AxruBanua ructamuroM H,-perrentopor (cM. Bomp. 10.22),

2. TlocTymeHue B TKaHh 303UHOMUIOB, KOTOpEIE OCBGROMAAIOT MHTU-
GUTOP NerpaHy/ASIMH TKaneBsx 6asobunoB u (hepMeHTHl (YMCTAMUHA3Y,
apuicynbdarasy, doconumasy ), paspymaiomue nepBrIHbIe MeAUATOPH
aHapMIAKTHIECKUX DEAKITH.

3. TucTAMMHONEKCHA — CBS3hbIaHWe [HCTAMUHA GelKaMH ChIBOPOTKH
KDOBH.

10.24 B vem cywHocme JONOAHUMENBHO20 MEXAHUSMA namoxu-
MUYECKOU cmaduu aHaPUAGKMUYECKUX pearyuii?

3T0T MexaHu3M CBHA3RH C AKTHUBAINME! He TKAHEBRIX Ga3oduiIoB, a
ADYUHX KA€TOK, MMEIONMX Ha cpoell mopepxHocTn Husxoadduuube (ob1a-
TAONIME HU3KMM CPOACTBOM) PerenTopbl s (DMKCALMH pearuHol. 2T0
Maxpodary, HelTpodunsl, sosuroduanl, TpoMGonnTh. VX akTMBanmMio BH-
3LIBAIOT BOJBIIME PA3PEHIAKNME A036l AHTHICHA W TPOAYKTHL AErPaHyIA-
UK TKaHeBBIX 6a30(HJIOB. AKTHBMPOBAHHEIC KJIETKH KPOBH 0CBOBOKAAIOT
BELECTRA, IOMIYUMBIIHE HA3BAHUE GMOPUYNDIY MEOUAMOPOR auagbwsaxmuue:
ckux peawyutl, Own oByCJOBAMBAIOT pa3BHTME MNO3ANeH Gasbl peaknni
 Tuma, mpuswakn kotopoil npoasmsioTcs uepes 6-12 4 u cusAsaHu © MH-
GunsTpanuest Trawell Makpodaramu, HeATpobHIAMH H 303MHOG MM

10.25. Kaxue mecmHbie KAUHUYECKUE RPOABAGHUA XAPAKMEPHs! ONa -
anagusaxmuyeckux peaxyuli? Kako8 mexanusm ux pasBumun?

Mecranie mpoABaeHust awapUAAKTHYECKHX peakUH# CcBA3AHBL C
JAeHcTEMeM GUOJOrMIECKH AKTHUBABIX BeneCTB — MPOIYKTOB AErPaHyAsIuK
TKanesblx 6a30(UA0B, ITH BeIeCTBA BBI3LIBAIOT:
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a) CrasM TAagKMX MBI GPOHXOB — MPHCTYNB YAYUILS {GPOHXMATE-
Haji acTMa). Pa3BuBaercs B pesynbsTare AeliCTBHA MEAJIGHHO peardpyiolleit
CYGCTanmuu aHaDUAAKCHH K THCTAMUHA;

6) anteprudecknii HacMopk, (PADMHTMT, JADPHHIMT, TPaxeHT. BosHu-
KalOT KaK CJACACTBME MOBBUIEHHOTO o0pa3cBasHs U BHIETeHWs CAM3H B
BEPXHMX MbIXATENLHHX MYTAX;

B) CHA3M TIA/IKOH MYCKYJATYpht KMIIOK — MOHOCH {Auapes);

T) PacuIMpeHHE apTepHoNl — MOKDACHEHWe, aJ/Iepruyeckasi Chilb Ha
KOXe, KOHbIOHKTHMBMT;

) NOBBINIEHME MTPOHMIAEMOCTH CTEHOK COCYAIOB — DasBHTHE MECTHEBIX
oTeKon;

€) pasapaieHHe HEePBHRIX OKOHYAHHHE — 3yJ, 60Jb.

MNpopykTel perpaHynsuuu TkaHessix Bazadunos

Pacuimperue YeenqueHue ObpasoeaHie Eaam
aprepuon NPOHULEMOCTH CU3M BpoHxuan
COCYROR

HapyweHus
MUK OLIM DKYASALHM

HapyweHus dyHKUHH AbiXaTensHoro
H CEPREYHO-COCYQHCTArO UeHTROB

Pue.27. Cxema narorenesa aHahMIarkTHYeCKOTO IHOXA

10.26. HazoBume ocHoBHvie MexaHuzmer pazBumusi KAUHUYECKUT
npoadnexull aHAMUAGKMULECKO20 WOKA.

WMMyHHGIE M MATOXUMHYECKHE MEXaHH3MHI aHA(UIAKTMYECKHX peak-
i B KOHEYHOM MTOTE NPHMBOAST K DasBHTHIC (DYHKIMOHAJbHBIX M3Me-

HEHMH, KOTODH€ COCTAaB/AIOT CYNIHOCTh NaTO(QM3MOA0TMIecKol CTafuu
aHauIAKTIMYECKOTO MoK (puc. 27).

92

[JIABHEIMH B 3TOT MEDHMOA SBFOTCA CAEAYIONHE MPOLecCHl.

1. Hapyuenus ofimefi TeMOAMHAMHUKM, KOTODbIE TPOABNAKITCA NPeXie
peero TajeHHeM APTepMaNbHOro AaBACHIs,

B ocHoBe 3TUX HaDYIUEHMIT JiexaT: a} TeHepaJIu30BAHHOE DacUIipeHHe
apTepuo/l M CBA3AHHOE ¢ ITHM magexue obmero mepudepuIecKoro conpo-
TUBMEHNA; 6) TeHEepANM30BAHHOE MOBBIIIEHME MPOHHIAEMOCTH COCYIOB,
npuBOINIEe K BRIXOAY MMAKOCTH M3 COCYAOB B TKRHM W YMEHBIIEHWIO
ofybeMa IHDKYAMDYIOWEH KPOBH.

Il. PaccTpolicTBa MHKPOUMDKYASHHH. Boanukaor B pesyapraTe mage-
Hus apTepPUaNBHOrO AABJACHEA M CTYUICHMs KDOBH.

1II. Pa3aButHe ocTpoi HEAOCTATOYHOCTH BHENIHero AbLXaHWSA BCJEA-
cTBME cmasMa GpoHXoB W GPOHXHMOM U 3AKYMOPKM CAM3BI0 BO3AYXOHOCHBIX
nyreii. 5

Bce ykazaHHBIE NMPOIECCH MPHBOAAT K Pa3BUTHIO OCTPOH THMIIOKCHY,
KOTOpash BHI3RIBAeT HApYLICHHe (YHKUHM [BXaTelbHOTO W CepEevHo-
COCYAMCTOTO 1JEHTPOB M B KOHEYHOM MTOT€ — CMepTb.

10.27. B yem cywHocme annepeuqeckux peaxyuii il muna (yumo-
mokcuweckux) no xaaccugpuxayuu Kyméea u Jwcenna?

AHTHreHn HaxXoAsaTca Ha MOBEPXHOCTH
EJeToK, aHTHTENa B CBOﬁOI[HOM COCTOAHMM.
Peaknua aHTHUTeH+AHTHTEN0 MPOMCXOMMT
HA MOBEPXHOCTH KJIeTKH (puc. 28).

10.28. Kax 6 sxchepumerme Boc-
npou3Bodam uuMoOmMoOKCuYecKue peax-
yuu?

C penpro BoCHpOM3BEEHNA ANLEDIH-
veckux peakmuii 11 F"ﬁma vcmonmsayior yu- A28 AJ]J‘Ieer‘IECKHC peak=
MOMOKCUNECKIte  CoiBOpOMKY, COmepRanue d I rvma: Kz — xaerxa
AHTHTEJA MPOTHB AHTHIECHOB TOH HWAW MHOH TKAHH.

Takue CBIBOPOTEM MOMYHAKOT MYTEM HMMYHM3AIMH KMBOTHBIX TKaHe-
BRIMH aHTHreHaMu. [foflofHLIM 06pasoM MOKHO IOAYIMTh AHTHMHOKAp-
AHANbHYIO, aHTHHe(POTHYECKYIO, AHTHDPETHKYJNSADHYIG U ADYrH€ LHTOTOK-
CHYECKHE CHIBOPOTKML

10.29. fMpuBedume npumepsl KAUHUYECKUX DOPM HUMOMOKCUYE-
ckux peakyud. '

HHTOTOKCH'—I&CKH@ PeaKIiM{ NMPOABAAITCA B CISAYIOIHX KAHHUYECKHX
dbopmax: ayroamneprudeckue GoJe3sHM, TeMOTPAHChY3HOHHEIH MIOK, BO3HN-
Kawomu# npd nepeiuBaHUM HecoBMecTuMold mo rpynmam ABQ unu pesyc-
($aKkTopy KpoBM; TeMONMTHYECKass HOJIE3Hb HOBODOXKAEHHBIX (pe3yc-KoH-
bk, ANNePryd Ha JeKapCTBEHHABIC MPENapaThL
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10.30. Kakue anmuzensi u anmumend npunumaiom yyacmue B
Pa3Bumuu yUMomoKcuYecKUX peaxyui?

Anmuzenvi: 1) KOMIOHENTH MeMOpaH COGCTBEHMHEIX KIETOK (Heysme-
HEHHBIE M M3MEHEHHble TOA JIEHCTBHEM Dasubix (hakTopor); 6) BTODMYHO
GuKCHpoBaHHEIe (agcopOMpoBanHEe) Ha KNETOUHBIX MeMOPaHaX aHTMTeHH,
HallpMMeD), NeKaDCTBEHHLIE IPENADATEYL B} HOKIETOUHEIE KOMIGHEHTH TKa-
He#t (Komnarel, MHENHH).

Aumumena: 18G,, 1gG,, IgG,. Tlo mpoucxoxkmernuo onu MOTYT GbITE
€CTECTBEHHBIMI (W30AHTHTENA K aHTHIEHAM IPYNN KPOBH) M MMMYHHBIMH,
T.€. TAKUMH, KOTOPIE O6DAIYIOTCS B OPTAHM3ME BCIEACTBHE KOHTAKTA €ro C
AHTHTEHAMH.

Jlns PasBUTHA LMTOTOKCHYECKMX peakuml HMeIT 3Hauenue CAELYIO-
ne coofcTra anturen: 1) chocoBliocTs CRI3LIBATH KoMnaement; 2) ac-
(bexT onconuzanuu; 3) crrocobHOCTL NPOHUKATS B TRAHH,

10.31. Karue mexanusmer obecnequBaiom Paszpyuienue Kaemox
(uumosnus)} Bo Bpems yumomoxcuveckux pearyuii?

Bergenaor CASOyIOMHe Mexa-
Kominemenr — HHU3MBI UATOAWIA (puc. 29),

1. Kommiementaapucumplii mn-
romu3. llocme Toro, Kak amTuTena
CBA3HLIBAIOTCA C AMTUIEHOM Ha Ilo-
BEPXHOCTH  KJETKH, MDOMCXOAMT

Makpodar  duxcaims kommnementa k F,-hpar-
MEeHTaM HWMMYHOrIOGYIMHOB. B pe-
3YALTATE AKTMBAMM KOMIIEMEHTA
MeMOPaHa aHTHYeHHeCymeH KaeTKU
nepgoprpyercsa (B Hell obpasywores
OTBEPCTHsI) W KNeTKa TOBDPexIaeTcCs,
a 3aTeM morubaer.

K-aumdboumr 2. AnTRTENO3aBRCHMEIN (aro-

uRTOR. CBSA3AHHLIE € aHTUTrEHAMM

AHTUTENA BhISBIBAOT 3adiperT omco-

HU3ALMH, T.e. OONETIAI0T ParouuTos

ANTHIEeHHEeCY el KIeTKd Makpocha-

TaMH (cM. pasz. 8).

3. AnTHTenozaBEcHMMas wJe-

TOYHAR BHTOTOKCHYHOCTE. YHMU-

ITOKENHEe AHTHLeHHecyniel Kner-

:H;;T:;::}?:H““PHCHMH‘"‘ WATOMNS; 6 — gy cRA3aHHOM ¢ AHTUTENAMM, MO-

Tenoammcuuaﬂmml?{ne?;::;wmzniomﬁx— xeT Gure ocymecrsieno K-mum-

HOCTh tonntaMu (Kuimepama), KOTOphIE
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Prc.20. Mexannampl mutomsa:

orHocaTcd K O-mumdounTaM H uMel0T penenTopel k F-dparmenty

AHTHTE, 5 ]
10.32. Yem xapakmepusyemcs NAMOXUMUYECKAR cmdodus yumo
Kux peakyuld?

mokzi:eflamxfmnq;cxoﬁ cTAfuN XapakTepuhiMu ApamoTes: 1) gKTHBa_
M KOMIUTeMeHTa M ofpasonatie TDOMEXYTOYHBIX (C3\63) M 10 Oql!;:f
(C3a, C5a) mpoayKTOB €T0 AKTHBALMM, 2} renepanua CB(I){ OXHEIX pau;m'
AOB M MeDOKCHIOD AKTMRHPOBAHHLIMH MaKpodaraMu M - 1M OITHTAMHE;
3) ocpobforaenyie MakpoaraMH JTH30COMaTbHLIX (epMeHTOR.

10.33. Ymo npoucxodum Bo Bpema namoghuziionostiyeckou cma-

BuY UMOMOKCUYECKUX PeaKyul?

AKTHBMPOBAHHBIH KOMIUIEMEHT, CBODOAMbIe PalHKalbl, TepOKCHAL H
JAH3I0COMANLHBIE dJEpMEHThI HOBPCHAAKT KJETKH H BBI3BIBAIOT HX I'Hﬁeﬂ]:.
3T0 B CBOK Ouepenb ABAACTCA NPHIMHOH DasBUTMA Bocmanenus (oM.
pazn.14}).

Fcan KOIHYecTRO aHTHTen, pearipPyIUuiMy ¢ aHTHIEeHOM, HeﬁOJIbIlIDB "
ABIAeTCA HEOAOCTATOVYHBIM, '-ITOﬁhI BBISBATL NOBDEKACHME, TO MGKET
Habnomathest sddext cTuMyTanmu Gy HKIHOHATEHOH aKTHBHOCTM KIETOK.

Ha aToM, B yacTHOCTHM, OCHOBAHO CTHMyaMpylomee AelicTBae HeGoNh-
IHX 703 GHTHPETHKYASAPHON HHTOTOKCHYEeCKOH CHIBODOTKM (CBHIBOPOTKH
Boromonsiia) ¥ pa3sBHTHE aYTOUMMYHHOTO THDEOTOKCHMKO34.

10.34. B vem cywnocms ananepauveckux peaxyuid Il muna (um-

MyHOKoMNAEKCHbIX) no kaaccugbuxayuu Kymbea u fwenna?
AHTMIEH M aHTMTENO HAXO-

mATC B CBOGORHOM COCTOAHMM

(#e dukcHpOBaHsl Ma MOBEPXHO- |52 :

CTH  witetok). Hx msaumoneii- >= A KpoBEHOCHAI COCYAL

CTBHE NpPOMCXOIWUT B KpOBH H ~ A"

TEaMeBoH Aumroctu (puc. 30).

10.35. Kax BocnpousBodsm
UMMUHOKOMIAEKCHbBIE  peaK-
uuu 8 skenepumenme?

Npu  oawokparson BBeme-
HHH XHBOTHOMY Goapmol 103ul Iy:KePOAHON ChIBOPOTKH MOMKET pasBH-
BaTLCA Cui@0pomounan Gonesnv, IlepBrie ee MopdoaorMyeckue H KIMHWYE-
CKMe MPU3HAKU NoABMAKTCA Ha 8- CYTKH M JOCTHrAlOT MaKCHMyMa HA
12-14-e cyTku noce pBegEHYS CHIBOPOTKH.

B IKCIIEPUMEHTe MOKHO MOMIENHPOBATE M MeCTHDIH HMMY HOKOMILIEK-
CHBIH Tiponiecc — @enomen Apmioca. Kpolnkam MOAKOKAO ¢ HHTEDBAIaMH

Pue.30. Amnepriuvcckue peakuud I runa
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B § Cyr BBOAAT JIOMIAAMHYK ChiBopoTKy, Haummaa ¢ 3-ro BBeeHug:
MOALASALTCA OTEK, KOTOPBIH YBETHUHBACTCA NOCIE KaAIOTO HOCAEAYIOL
BBefleHMA CHBOpoTKM. [locsne 6-ro BBegenkd BOIHMKaeT LI,EHTpaJIh[-mLJ'}'
reMopparuyeckMi HEKPo3.

10.36. [(lpuBedume NpUMEpL!  KAUHUYECKUX hopm UMMQHE:____
KOMNACKCHBIZ Peakyudl. &
HMMY}IDKDMHJ[GKCHHG MeXaHM3Mbl HMMCIOT 3HAUCHHEe B T[aTDI‘BIIe3___
CHAeVIOmMX 1'PYIT 3ab0oTeBanui.
. 3aboresanus, o6ym0&;:puﬂmp OKIOZEHHIMU AHITULEHAMU ((BIBO[JO*.'.
TOUHasT GONEeIHb, HeKoTopble $OpPMEL anlepridd Ha JIEKADCTBEHHBIE Tper
naparel, aJUePIHIecKHE aJIbBEOJIMT). .
II. Aymoannepzuneckue Gomeant (vucTeMpas Kpacnad BOTIAHKA, PeB:
MATOMAHBIN ADPTPHT, Y3eJKOBBIH HepHapTepuir, THpeouauT XauuMoTo).
1. Hugexyuonnme 6Goresnu (rema™it B, CTPenTOKOKKOBBIE HHOEK:
IHK).
10.37. Kaxue ammueernvr U anmumena npurumaiom yyacmue B
PasBUMUU UMMYHOKOMNACKCHOIX peaxuuli?
Anmuzenst, BBI3HIBAIOUIME Pa3BHUTHe HMMYHOKOMIIEKCHBIX Pearmmi,
JIOMKHBL OBITE PACTBOPHMMBIMH.
Aumumena — [gM, 1gG,, 1gG,, IgG, —

npernurupywoniae.  [pu

B3AMMOJIEMCTBMM C AHTHIEHOM OHH 00pA3yloT TPENMIMTATHI W CHOCODHEL,

CEA3BIBATE KOMITIEMEHT.

10.38. Kaxumu cbaxmopamu  onpedensiomcs
cBolicmBa LUDKYAUDYIOWUX UMMYHHBIX komnaekcoB?

ITaTorenusle ¢BoHCTBA UMPKYAMPYOUIMX MMMYHHBIX KOMILJIEKCOB OII-
penenaoTes CAeAYIONHMH dakTopaMH:

a) CTPYKTYDHBIMM M (YHKIMOHAMBHLIMM CBOHCTBAMH KOMIIeKCOB
AHTMICH—aHTHUTEN0, B YACTHOCTH pazMepaMy KOMIIEKCOB M CTPYKTYPOH HX
PelleToK;

6) TPOAOTANTEARHOCTBIG IMPKYJIAOMM MMMYHHBIX KOMIJEKCOB B
opraHnsme;

B) MecToM 06pa3oBanms KOMIUIEKCOR.

10.39. Karkue cywecmByiom Budsi UUPKYAUPYIOWUX UMMYHHOIX
xomnaexcoB7 KakoBo ux 3wavenue 8 pasBumuu annepeuyeckux
peaxkyuli?

BI/UI])I HMMYHHBIX KOMILJIEKCOB.

a) Borvtuue wKommaekcor, obpasywomuecs B u3bmTKe anTMTer. OHH
6I)ICTIJO YAaNZI0TCA H3 KPOBOTOKA MaKpOCbal'aM}’I, MO3TOMY HE OKAJRBAIOT
MaTOTEHHOID JSHCTBHA;

namozerHsie
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6) ApeuunUMUPOsANIbIe, HEPACMEOPUMBIE KOMIIEKCH!, 0DPasyIonmecs
B SKBHBAJEHTHBIX COOTHONIEHHWAX ANTMTeHA W aHTHTelX Kak W mpefmmy-
HiMe, OHH OHICTPO YAAMAKTCA M3 KPOBOTOKZ W NO3TOMY MOBDEXKIEHMS He
goi3piBaioT, MlckmodenneM SBASIOTCHA CAydaH, KOTAA TakHe KOMILJIEKCHI
obpasyorcs Ha QUIRTPyOuIell MeMOpare, HATPHMED B KAYO0IKaX MOYEK;

B) HeBOAbUIUE PUCMBOPUMBE KOMILICKCHL, KOTOPBIE 0DpasyoTes B Gouts-
oM H30BITKE AHTHTEHA WIM B CIy4Yae OAHOBAJIEHTHHX aHTHTeHoB. Taxue
KOMIUIEKCH TIHPKYJIMPYIOT B OPTaHM3Me JJHTEJNbHOE BpeMs, Ho 00dajaoT
cJIaBHM TIOBPERIAON (MM JeHCTBHEM;

I) pacmeopumvie xomMniexch npoMexcymounol sexuub, Onu obpa-
ayloTcst B HeDOMBIIOM H3GBITKE aHTHMreHa. VX cpPefis MONEKYJISPHAS Mac-
ca coctaBasger 900 TteC. - 1 map maaeTon. HlMeHHO 3TH KOMIJeKCHI
ABJKOTCA NpUIMHOf passuTus amneprudeckux peaknnii 111 tvma.

10.40. Kaxue ycnoBus cnocobemByiom pasBumuio  UMMYHO-
KomnAaekCHorx noBpexcienuli?

B nopme samMuuanma (yaasexde) MMMYHHBIX KOMILIEKCOB ocyllec-
TEAACTCHA IPM YYACTHH KOMILJIeMeHTa H MaK]}Od}aI’UB.

C YUeTOM 2TOro DPDASBHTHE HMMYHOKOMIITEKCHBIX HOBpE}KI[EHHI:[
crnocoBcTByIOT: 1) HapyIIeHMs] CMCTeMBl KOMIVIEMEHTR; 2) (hyHKITHOHAIb-
Hule fAedeKThl CHCTeMBl MOHOHYKAeApHBIX GaromuTos; 3) ycA0BHH, NpH
KOTOPBIX CKOPOCThH 06[)3301321”“2 UMMYHHbIX KOMIAEKCOB 3HAYMTENBHO
HPEBRINIAET CKOPOCTh HX 3AWUMHHALITH.

10.41. Yem Xapakmepusyemcrs namoximudecKan cmadua um-
MYHOKROMPACKCHBIX peaKuul?

B maroxumuyecko#l cragum peaxrnuii 111 TMna wmerorT aHavenHe ape
I'PYINEL [IPONeCCOB.

I Axmueayus GuoXuMHuecKux CcucmeM RAAIMH KPOGU: A) CHCTEME
KOMILIeMeHTa; ) KaATMKDeMH-KMHMHOBOH CMCTEMBI, B) CMCTEMBI CBE[THI-
BaHMA KpPoBM. AKTUBAIWA [BYX TOCHEAHHX CBA3ANA ¢ TOBPEKIAEHHEM
HMMYHHBIMH KOMILTEKCAMM COCYIOMCTOH CTEHKH, 4TO TPHBOAMT K AKTHBA-
uun dakropa Xaremana (¢.X1I).

[I. Oceoboscdenue axmusuposannviny maxpogazamy: 3) AH30COMATL-
HBIX (hepMeHTOR; 6) OCHOBHBIX KATHOHHBIX OeJIKOB, B) CBOGOINEX Dajiy-
KJIOB H [ePOKCUIOB.

10.42. Ymo npoucxodum Bo Bpems namoghusuosozudeckold cma-
Ouu annepeuveckux peaxyull Il muna?

1. Mecmunie usmenenus. HMM}’HHI}IE KOMIIIeKCEL OTKANAOBIBAIOTCE Ha
TMOBEPXHOCTH 3HACTENMS, Ha Ga3alhibiX MeMOPaHaX cocyloB, B TKaHAX. B
Pe3ynbpTaTe aKTHBAIWH KOMIJNEMEHTA M Ae#cTBMA MPOAYKTOB, CEKPeTHpYe-
MBIX MakpodaraMM, HPOMCXOJMT MOBPEXJCHMe KASTOK H PasBHBAETCS
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Bocnasnienye {cM, pazi. 14). Yauie BCero oHO BOZHMKAET B KAYOOUKAX MOHEK
(TroMepyIoHedpPHT), JETKHX (alIbBEOANT), COCYIHCTOH CTeHKe (BACKYJHT).
Kpome Toro, ofipazoBaHue OPEIHIMTATOR HEMNOCPEACTEEHHO B KalMAIADAX
BEI3BIBAET MEpPBMUHEIE HADYIIEHHSA MHUKDOIMDKYAAIMW M Pa3BUTHE HEKpPO-
THYECKUX M3MEHeHWH B TKAHAX.

2. O6wue uamenenyd. AXTUBADNS OWOXMMHYECKHX CHCTEM KDPOBH
MO#KCT OBITH TPUIMHON IMCCEMMHMPOBAHHOTO BHYTPHUCOCYAHCTOTO CBEp-
ThBanuA KpoBu (/IBC-cunapoma) (cm. pasp.26). Kpome Toro, mpu-
KpenieHHe HMMYHHEIX KOMIONeKCoB 4eped F-pereliTopbl X mOBEPXHOCTH
(OPMEHHHEIX 3JeMeHTOB KPOBM (HEHTPOMMIOB, TPOMOOIMTOB) BHI3LIBAET
MOCACUIEHME ¥ paspylleHWe TockefuWx Makpodgaramu. B pesyasrarte
PAZBUBAETCA HTONEHUA (JeHKOIeH s, TPOMOOIHTOHEMMS).

10.43. B uvem cywrHocme aanepauvecxkux peaxyuti IV mung
(2unepuyBemBumensHocme 3amednenHo2o muna) no xaaccughu-
xauuu Kymbea u fracenna?

C KJaeTKamMH, HECYU[MMHM Ha

CcBOCH MOBEPXHOCTH AHTHTEH,
B3auMOAEHCTBYIOT T-muMdbonn-
TeI, HMCIOUIHE CHBIIHCI)HHECKHE K
JAOHHOMY AHTHIeHy PerenTopPs
(puc. 31).
10.44 Kax BocnpousBodam
eunepuyBecmBumensHOCme 3a-
MedaerHo2c muna B8 skcnepti-
meume?

TumepuyBCTBHTENBHOCTE 34"
MEAAeHHOIQ THIIL MOMHO MOIe-
JHPOBATH, E'l) BEefeHYeM HKHBOTHRIM y6HTbIX BaKHHH HAH AHTHUIEHHbBIX 2K-
CTPaxToB BaxkTepHanbHBIX KleTok BMecTe ¢ aabiopaHToM (Dpeiinna; 6) me-
JAeHHeM BHYTPHKOMHO MHUHHMaALHBIX J03 aHTHTCHA.

10.45. [lpuBedume npumeper kaurudeckux hopm 2unepyyBembu-
menbHOCMU 3amedneHHoz0 munda.

TyGepryAMAOBas peaknys, OaxTepHanbHafd LUIeprud, KOHTAKTHHIA
JEPMaTAT, PpPeaknds OTTODEeHHA TPAHCIIAHTaTa, ayToaalepruiyecKHe
60.71E33HH, PEAKIH IPOTHBOONYXOJAEBOID UMMYHMTETA.

10.46. B vem cywHocms ummyHosozuyeckold cmaduu asnepauye-
cxux peaxyud 1V muna?

Bo BpeMa mMMyHOIOTHYecKoR CTAZMK 3TOrO THHA peaki#il mpoHcxo-
RUT cencubuIu3auus OpzaHuUsMa, B OCHOBe KoTopolt — 06pasoBaHMe KNoHa

Puc.31. Anxeprudeckite peaxuuit IV THia: -
K ~ gnerea; T-0 ~ T-mimdorzer
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T-mMOIMTOB, HMEIOUIHX Ha CBOEH IOBEPXHOCTH cnerHpHYecKHe penel-
TOpBl K JaHHOMY aHTHTEHY.

Ecnu ofpasoBanlie TakuxX “ceHCHOMIN3UpoBansbX” T-THMGOIUTOR
IPOUCXOMIMT B CAMOM oOpra#usme, TO TOBOPAT of akTWEHOH CeHCHMOWIM3a-
iy, BeenenMe B opraHuwsM ToToBhiX T-mumdbOnHTOB, HMEONHX CIeupH-
qecKME PEIenTopH K JaHHOMY AHTHIEeHy, BHI3RIBAET COCTOAHWE MACCHBHOMN
CeHCMOMIM3aHH,

10.47. Kakue 6uonozuuecku axmuBuwie BewecmBa Beidensiomes
Bo Bpems namoxumuyeckold cmaduu annepzuyeckux peaxdud fV
muna?

BolcoXOMONEKYADHBIE BEINECTBA (eNKOBOT0 M [JIMKONPOTERAHOTO
NPOHCXOEAEHYA, TpoAYIMpYeMble T-1uMQOIUTaMH, — THM G O KM HBL

10.48. Kax xnaccugpuyupyrom aumbokurbr?

Ilo Mexannsmy JeficTsus BrAensioT: 1) JIMMBORHHBL, TOBPeXAZIONINE
KJIETKM-MHUIIICHH (ITHTOTOKCHARL); 2) THMGOKHHEL, BHIZLIBAIOINNE TposHde-
ParMK) KIeTOK (MHTOreHHbI¢ (PAKTOPH); 3) JAUMMDOKWHLL, BIMAOIIHE Ha
MWIPAIHIO DasHBIX TUIIOB KETOK (XeMOTAKCHHE).

Ifo xapakrepy BAHSHKA HA KIETKHU-MHIIEHHM JTUMGOKWHBI MOIYT ObITh
AKTMBHDYIOM[HMM ¥ YTHETAION(HMHU,

KieTkaMu-MuIteHss My 15 AMMbOKMHOB ABISIOTCS Pa3HBle TOMYJISiH
AuMGBOIMTOB, MaKpPOary, TPAHYJIONMTE, CBOM M UYKEPOAHBE KIETKH TKa-
Hedl. EcTh 1MMbOKHHBL, KOTOPHIE BBI3BIBAIOT W OOIIHe PeakyiH 0praguaMa.

lpusmeps: numpboxrHOB: HETEpaeiixuH-2, dhakTop nepeHoca Jloypexca,
axrop  GnacTTpaHCGOPMAIMH, MMIDANMIO MHTHOMPYOLmHHA  axTop
(MUD), paxrop akrueanum maxpodaror (MAD), uatepdepon,

10.49. Kaxue mexanusmer obecnesuBaiom YHUYMONCEHUE aHMU-
eeHHecywux knemox 8 peakuusx aunepuyBcmBumenssHocmi 3a-
mednennoeo muna?

L. Hpamas yumomoxcuunocms T-kunrepog — YHHSTOREHHE alTHTEH-
HeCyme# xaeTkn HeTOCPEACTBeHNO T-KHANepaMH, WMEON(HMH HA CBOeH
HOBEPXHOCTH CienUgHyecKie penelTopsl K ANTHIEHAM 3ToH KIeTKH.

2. Onocpedosannas Aumchoxunamy wumomoxcuunocmy, ObecnevnBaeT-
¢ TMMPOKAHAMHA-IUTOTOKCHHAMIL THMQPOIHTOTOKCHHAMM, TOTOKCHYE-
CKUM hakTopoMm u AP.

3. Onocpedosannas Maxpogazamu yumomoxcuunocms. CeHcuOunuau-
PoBaHHEe T-maMbonuTs  BBITEATIOT JTHUMGOKHHEL, KOTOPERIE AKTMBHPYIOT
Makpodary (cnenuguuecku ApMHPY©OmMIl (axTop), BBISBIBAIOT WX XEMO-
;2;(":(" (daxTop xemoraxcuca, $axTop AaKTHMBAIMH MaKpodaror), 3ajepmu-

aroIuTEL B ovare COCPeNOTOYEHNA ANTUTEHHEC YUY KIIETOK (Murpa-
1HIO MHTMGHPYOmmit (haxTop). AKTHBHPOBAHHBIE MaKpoharn ¢GaromuTH-
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PYIOT 00HAPY:XEHHBIE MMMYHHON CHCTEMOH UY)KEPOHBIE U CBOY HU3MEHEH-
HBIE KIeTku (puc. 32).

T-Numcbouur

MpAMan YMTOTOKCHHHOCTE
.

HMIPOLMTO
TOKCHHBI

Knerka-
MULIEHL

MU
OX —»
MAD

Prc.32. MaxTopbl KNETOUHON UHTOTOKCHIHOCTH:
CMA®D -~ crenuriccky  Makpoar  apMepyoOIRiL
daxrop; MUD - murpammo srrubupyomuit gaxtop;
DX — dakrop xemoraxchen; MAD - makpodar akTH-
RYPYICIHIL (haKTop.

10.50. 9mo makoe aymoannepzuveckue peaxyuu?
AyToanNeprudeckMe peakHuu — aTO PEAKIHH, IPUUHHON KOTO-
PhIX SB/IOTCH COOCTBEHHBIE aHTUTEHS! (3HzoaJIeprens) (cm. Bomp. 10.5).
Hx matorewes BrMouaeT B cefs MEXAHUAMBI Pa3BUTHS AJEPIHICCKUX
peaxiuuii 11 u IV THnos no kmaceupuramuu Kymbca n Jxenna.

10.51. Kaxue mexanusmer nexcam B ocnoBe pa3Bumus aymoan-
Aepauu? '

I Mexanusmnt, ceszannvie ¢ anmuzenamu. 1) NeMaCKUPOBAHME ECTEC-
TBEHHBIX SHAOANIEPTEHOE (HAPYIIEHHME IEJIOCTHOCTH CHENMANH3IMPOBAHHBIX
MHCTOTEMATHECKHX Bappepor); 2) ofpasopanne MpHOOPCTEHHBIX IHAGAINIED-
TEHOB (JIeHCTBUE (DAKTOPOB, M3MEHRIONMX KOHGMOPMANNIO COBCTBEHHBIX
BenKoB).

1. Mexanusmot, caaszannvte ¢ wusmmyrawod cucmemod: 1) OTMENZ AMMYHO-
JOTHYECKOH TONEPAHTHOCTH K HOPMAJBHBIM KOMIIOHEHTAM IJETOK (HAIPH-
Mep, Hapymenus T-cynpeccopos); 2) MOSBAEHHE B Pe3yJNbTATE MyTallMMd “3a-
IPETHRIX" KAOHOB AMM(pOIUTOR, BOUTIPMHEMAKNLINX “cBoe” Kak “dysikoe”.
10.52. 4mo maxoe nceBdoannepeuveckue peaxyuu? fpuBedume
npumepeot.

Ilcernoandepruueckue — 570 peakiud, WMEIONHE BHENIHUE
KJIMAHYECKHe NPUSHAKK afllepridecKiy, HO HE SBJANIOIHECH TAKOBHMH,
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[HOCKOTBKY B HX OCHOBE JIeHAT He MMMYHHBIE MEXAHU3MB! (HET HMMYHOJO-
TMYECKOH CTalum ).

Peakiuy, nofoOnble aANEPrMM, BHBLIBAKT XUMHYECKHME (haxTopkl
(muGepaTopEl THCTAMMHA), HeMOCPEACTBEHHO MNeHCTBYIONIME Ha TKAHCBHE
Ga30MVABL ¥ BRI3BIBAIONINE WX JeCPAaHYIANMK; HAPYIIEHHs CHCTEMBl KOM-
neMenTa  (Re@MIUT MHTMOMTOPOB €r0  KOMIIOHEHTOB, HEHMMYHHAA
AKTHBAIWR); WADYIIEHWsS META0OJHM3MA [OMMHEHACBUNEH!BIX KUPHBIX
KKCJIOT, B 9ACTHOCTH APAXWAOHOBOH (ACTIMPHHOBAY OPOHXMANLHAR ACTMA).

TTpumMepamMy IKCHEPUMCHTAALHOID BOCTPOM3BEIEHUS TCEBA0AJLIEPTH-
gyeckux peaxnuit apagiotca dexwomer Illpapimana (MecTnas peaklnd) o
dbenoseH Caxapennn (obuasd Peaxins).

Denomen  [Tloapumana BH3BIBAOT BBeendeM B KOXKy KUBOTHOrO
bunbTpaTa KyJbTYpbl BO3OyauTens Spwmnsoro THda. Uepes cyTku
(HALTPAT BBOAAT BHYTPMBEHHO H HA MecTe TCPBHYHOUO BBENEHMA
uabJIENAI0T reMoppariyecKoe BoCnaleHue.

Denomen Canapenni BOUIPOUIBOEHNT INPU BHYTPWBEHHOM BBELEHHW
HEJeTANLHON 0361 SHAOTOKCHHA XOJEPHRIX BMOPHONOB, a 4epe3 CYTKM —
MABTPATA KYNBTYPH KUII€dHOH MANOUKH. PasswBaeTcs Tikenas obmas
PEarIUA IO THITY [HOKA.

10.53. HazoBume ocHoBHbIE npuHiuns: npedynpexcderus u feye-
HUR anfiepauuy.

[. Hpedomepawerue xoumaxma OPTaHMaMA ¢ AnieprepaMu (3TUOAOTH-
decKHH TpwHIMD).

L. HpedynpexcOenue cercubusu3ayuy, xoraa KOHTAKT OPTaHM3Ma ©
aniepreHoM HersDeXeH: co3AAHHE MMMYHOJOTHYeCKOH TOMepaHTHOCTH K
JAHFNOMY aNTHTEHY MJH COCTOSHHSA WMMYKONOIHMYECKOH CYIpPECcHH, eciH
TIEPEOE HEBO3IMOMKHO,

(1. Aecencubunuaayua. OOHUM N3 METOAOB HBJASETCA BBEACHHE
ZHTHTeHA B CEHCHOHJMIHDOBAHHBIH OPranyaM APOGHBIMH HO3aMH € UCTHI0
MOCTENEHHOTO CBASBIBAHMA aHTHTesa (MeTo[ Bespenxm).

IV. Bosdedcmeue wna namoxumuueckyrn cmaduio aAAeprHYCKHX
peaKmumii: mpemynpexaenue o6PasoBAHMI M OCBOGOEAEHMA MEAMATOPOB
afIeprH, WX WHAKTHBAIMA (HANDHMMED, AHTUTHCTAMHNHBIMT NperapaTa-
MM); OIOKaga petenTOPOB K MeJHATOPAaM aJNepridecKHX PEakiHi Ha
KJIeTRAX-MUII[CH AX.

V. Boadeiicmeus na namogusuorozuseckyio cmaduo. OHM HATPaBAEHbI
Ha JTWKBHTAINIO CTPYKTYPHHEX H OYHKIIHOHANRHEX M3MeHenyi, BOSHMKAR-
THMX HPH aaaeprui. 3To AOCTHAETCA NPHMeHeHWeM TPOTHBOBOCHANMTe b
HDIX, CTA3MOJIMTHIECKUX, TMIIEPTEH3UBHEIX M APYIUX (hapMaKoAOTHIECKUX
CPEnCTE.
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11. NOBPEXAEHHUE KNETKH

11.1. Ymo maxoe noBpexcdenue knemxu u Kokue cyujecmByiom
APpUHYUNL e20 kraccugukayuu?

HoBpegeHnMe KIETKH — 3TO THMOMYecKMH WATONOTHYECKHil
IPOIECT, OCHOBY KOTOPOTO COCTABIASIOT HAPYNIEHMS BHYTPHKICTOTHOLO
TOMEOCTA3A, NPUBOMANINE K HADYIIRHMIO CTPYRTYPHOH TEMOCTHOCTH KNETKM
W ee PYHKIMONAILHBIX CHOCOOHOCTEH.

B 3aBHCHMOCTH OT CKOPOCTM PasBUTHS M BHPAKEHHOCTH OCHOBHBIX
1POSBIEHUH NOBPEXEHMe KIeTKH MOXET OLITh OCmpoiM M XPOHUNECKUM, B
3aBHCHMMOCTM OT CTENEHH HapYWeHMs BHYTPHRIETOUHOTO TOMENCTAZA —
OCpAMUMBIM 1 HEOGPAMUMbIM, B 33BUCHMOCTH OT TEPHOAA XHIHEHHOTO
OMKNA, HA KOTOPBIA NPUXOANTCA AeHCTBHE MOBPEHAAIEr0 areHTa, — M-
MOMUMECKUM M UHIMEPPASHHM, B BABHCHMOCTH OT MHHIMUDYIOI[MX MOBpE-
JKIEHHE MaTOreHeTHYECKUX MEXAHM3MOB — HACUALCINEEHHDIM W yumonamu-
UeCKUM.

11.2. Kaxue gpaxmopsr mozym BuizviBame noBpexcderue knemiu?

{lenocpedcmsennve (nepeuwiioe) TOBPEXEHNE KIETKH BO3HMKAET B
peayibTaTe NPSMOTO AEHCTBMS Ha KneTKy GaxTopoB: 1) dusudyeckolt mpu-
pomsl (MexaHWIECKOE BOBNEHCTBUE, BHICOKas M HM3KAA TEMIEPATYPRI, HO-
HH3MDPYIOu[ee MBAYYEHME M AD.); 2) XHMHIECKOTO NPOMCXOEAEHMA (KHCI0-
Thl, IIENOYM, HHIKOMO/EKYASPHBIE OPraHMYecKHe COeIMHEHU, (hEePMEHTHI
M Ap.); 3) Guonorudeckol TPMPOAB (BUPYCHI, GaKTEPHH, npocTeime).

Onocpedosannoe (6mopuunoe) NOBPEXKNEHNE BOSHMKALT KaK CHECTBHE
NEPBMYHBIX HADYIWIEHMH TOCTOANCTBA BHYrpewwell cpeabl oprammama (ru-
NOKCHA, anifio3 H aJIKan03, THIEep- H THI0OCMHA, THIIOMIMKEMHA i Ip.).

11.3. Karue npuztaxu cBudemensscmByiom o noBpeideHuu
Kaemxu?

O noppeskenun KIeTKH CBMAETENBCTBYIOT ClEAyOU[Me MPH3HAKM

1. Cmpyxmypusie. OGHAPYAUBAIOTCA ¢ TOMOU[BIO TMCTONOIMYECKMX W
2EKTPOHHOMMKPOCKOHYECKHX METONIOB HCCIEIOBAHMSA M ABASIOTCA Mpef-
METOM M3Y4eHMA HATOJOIHIeCKOH aHaTOMHH.

2. Qyuxyuonarvrote. K HUM OTHOCAT: HapymeHusa AIeKTPodH3HONO-
TMYeCKHX MPONECCOB (AEMONAPMBALNIS MNa3MaTHUECKOH MeMOpanbl, H3mMe-
HEHWsl CBOHCTB BO3OYNMMOCTH M IPOBOAMMOCTH, Da3BHTHE Mapabuosa); wa-
PYIIEHMSA COKPATMMOCTH, 3K30- H SHAOUHTO3a; HAPYIICHMS KASTOYHOID Je-
TeHMA, MEXKIETOUHBIX KOWTAKTOB M B3aUMOAeHCTBMIL, M3MEHEeHHA B BOC-
NPHATHH KAETKOH HEPBHBIX M IYMODANBHBIX DETYASTOPHBIX BAMSHMIL.

3. Quauro-rumureckue, KOTOphle BKIOYR0T HAPYMIEHMS CO CTOPOHBI
KJeTOUHBIX KOMIOWJOR (yMeHBIllEHHe CTeleHH JHCIEPCHOCTH KOJIOHAOE
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UMTOILIA3MBL M AApA, NOBLINIEHHE BABKOCTHM UMTOMIA3MBI, WM3MEHEHHe
¢OpOUMOHHBIX CBOHCTB IO OTHONIEHHIO K BHTANBHEIM KpacHTensM) 1 Hi-
MEHeHHd BOIHO-3JEKTPOIHTHOro oOMeHa (yBelMveHWe KOHIEHTPanuH B
UTOIIA3ME MOHOB HAaTPHSA M KalbUMA H yMEHbIIEHUE KOWUEHTParnun Ho-
HOB KA7HMHA, OTEK KNEeTKM M OTACILHRIX €€ OpraHelll, HAKONJ/eHHe HOHOB
BOIOpOAA — AIMA03 HOBPEKJIeHH).

4. Duoxumuueckue: 1) yMeHbIIeHHe KOHIEHTPAIMH MAKPOIPrHUSCKMX
coepuHeHHH — KpeartuHdochara H AT® — u yBennvenne KOHUEHTPAIMH
NPOAYKTOB MX THAPOJHUTHIECKOrD PAcuIeNlIeHNts - - KPeaTuHa, ATD, AMD,
HeoprauIeckoro gocata; 2) yrHeTeHHe TRAHEBOUO AHXawud; 3) pasot-
[ielme OKMCIERHA M (oChOPUIHPOBAHKS; 4} AKTHBAIMA UIMKONN32; 5) aK-
THBAMA TPOLECCOB IPOTeoid3a; 6) yBelHdeHe HHTEHCHBHOCTH IpOIec-
COB Ae3aMHHMPOBaHHA,

5. Tepuodunamuweckue, IT0 NeKOMIAPTMEHTAIMIAIMS, T.€. HADYIIEHHE
aTHOCHTENRHOH 060COBNeHHOCTH BUYTPUKIETOUHHE OTCEKOR; KOH(OpMa-
[MONHBIE MAMEHEHHS MAKPOMOIEKYT, NPONCXOMAUIME B HANPABIEHUK HaH-
f0flee BRITOJHOUO TEPMOJIMHAMWYECKOI'O COCTOAHUS (AEHATYDALMH ); PACHaA
KpynHbIX, Gonee CIOMKHBIX MOJEKY] HA MenKHe, MeHee CIOXKHbIE; BhIDaB-
HUBaHHe KOWIEHTPAMOHHHBIX TPAXWEHTOB KaK MeXJIy KIETOHHHEIMH OTCE-
KaMH, TAK W MeXJy KIeTKOH M BHEKJETOYHOH cpeflof.

11.4 Yem npuHyunuaseHo omauyaiomcs 08a namozeHemu4eckux
Bapuarma noBpexcdexus xaemxu: HacusscmBeHHell U yumong-
muyeckuil?

Hacunvcmeentoe NOBPeKAeHHe pasBHBAaeTcad IpU JleHcTBHW Ha MCXOJ-
HO 3A0POBYI0 KNeTKY (hM3MUECKMX, XMMHYECKMX H OHONOTHYECKMX (aKTo-
POB, MHTE€HCHEHOCTh KOTOPLIX NREBLIOIACT OﬁhI‘lele BO3MYTIAKITHME BO3-
HEﬁCTBHH, K KOTOPBIM KIeTKa afalTHPOBAH.

{lumonamumeckuii BAPHAAT BO3HHKAET B PE3y/AbTATE TEpPBHYHOIO HAPY-
MIEeHHS 3AIHTHO-KOMIIEHCATOPHBIX MOMeoCTaTHUYEeCKHY MEXAHH3MOB KACTKH. B
ITOM CAydae Cl)aKTOpEIMH, 3aNycKalODHMH NAaTOreHETHIeCKHE MEXaHH3MbI 110~
BPEKAEHMA, sIBAAIOTCA €CTECTBEHHBIE A8 JAHNOH KNETKH BO3MYLIAOn[He
CTUMYJIhI, KOTOPhIE B 3THX YCIOBMAX CTAHOBATCA NMOBPEXIAIOIIHMH. K IIHTO-
MaATHICCKOMY BaDHAHTY OTHOCATCA BCE BUALI IMOBDEMKASHHA KINETKW, BhI3RI-
BaeMble OTCYTCTBHEM KAKHX-TMO0 HeOOXOMMMEIX € KOMHOHEHTOE (TpH tH-
MOKCHH, TOJAOAaHHH, THNO- H aBUTaMHHO3AX, EIHTHOI{CMI[EU-ITHOI?I HEAOCTATOY -
HOCTH, reHeTHIecknX TedheKTax, HepBHO-TpodHUecKoe 1 Ap.).

11.5. Kaxue USMEHEHUR HO MOAGKYAAPHOM ypoBHe umerom 6076~
woe 3HayeHue B namozeHeze noBpexcderHun knremxu?

Moo BeifjendTh 6 IPYNN MOJEKYAAPHBIX MEXaHHAMOB, MIPAlON(MX
B)XHYIO POJib B MaToreHe3e MOBPEKIEHHS KIETOK: Auntdivie (TTepPoKCHANOE
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OKMCIIEHHE JMIMAOB, AKTHBAmMA MeMOpaHHBIX ocdhonunas, meTepreHTHOE
aelicTere cBOGOAHBIX KMPHLIX KMCIOT), KAALHUEEHIL, JACKMPOAUMHO-0CM -
murecKue, UUOCMUYECKUE, NPOMEUNOEHEe W HYKACURCEbE.

11.6. B uem cywrocme nepoxcudrHoeo orucAeHus aunudoB?

IlepoxkcHaHEM orkucaeHumeMm anumunupos (IIOQJ} maswipaer-
¢ CBOOOJHODAIMKAJIBHOE OKWCTEHHE HEHACBILEHHBIX JKADHBIX KWCJOT,
BXOJANHX B COCTAE (POCHOMHIHAOE KAeTOIHRIX MeMOpaH.

HWrmmaropamu T1OJT apagiorcs cBoBOAHBIE DATMKAJEL CPEIH KOTO-
peix HauGonbmee 3HaweHwe umewT O, (HO,) — cynepokcummbift pa-
mukam, OH™ — rugpokcmabHeli pagukam; H' — BoAOpOAHEI paHKA;
"0, — cuHrneTHb# (Bo36YEASHHLIE) KHCIOPO/.

11.7. Kakue peaxuuu nexcam B 0cHoBe UHULUGUUY NEPOKCUTHOZO
oxucnerus aunudoB?

[TosBUBIIMiCA B KIeTKe NMepPBHuHELE CBOBOAHBIN paankan (A') Baad-
MOZSHCTBYeT ¢ MOAeKyJofl HenacelineHHOH xupHO# kucxotsl (RH), B pe-
3yabTaTe vero obpasyeTcs ceobonmblil panukan ato# kucaorsl (R) 1 Mo-
NexyAAPHBIN TPOAYKT peariuu (HA):

A*+RH > R" + HA.

O6pasoBamniicss CBOGOMHBIN pafuKan KMPHOH KMCIOTH B3anMofek-
CTBYET C MONeKYTAPHBIM KMCIOPOAOM, BCerja CoIepKan(dMcad B KIeTKe, B
PE3YILTATE Yero MOABNAETCH HepOKCH,[[HhIﬁ DPAOMKan TOH  KHCIOTEL

(ROO"Y:
R +0, - ROO".

IfepoxcuaHbIE pamMKan, B CBOI0 oYepeflh, BCTYMAET BO BiaMMofeiicT-
BHe ¢ HaxofAmeficad pafoM HoBOH MONekyJIOH HeHACHLINEHHOH MUPHOH KH-
CIoTHL. B xofle aTo# peakuun obpasyerca rupponepokcus (ROOH) u Ho-
BRI CBOGOAHBI pajMKam

ROQ" + RH —» ROOH + R".

CrenmyeT oTMeTuTh AiBe BaxHele ocobeynocti [[OJI. Ifepras cocrouT
B ToM, 4To peakuH IIOJI umewt yennoit xapaxmep. Ito 03HAYAET, 4TO B
xome peaknuii [1OJ] He MPOHMCXOANT yHUYTOREHME CBOBOAHLIX PafHKAIOR
4 B TIPOIECC BOBJIEKAIOTCS BCe HOBHIE M HOBEIE MOJIEKYJIH! HEHACHI(EHHBIX
AHMPHLIX KUCAOT.

Bropas ocofeHHOCTL — 3TO passemsaennvii xapaxmep I1OJL. Hpy-
ruMi croBamu, B peakuymax [[OJI B sospactamoniem KonWdecTBe HosB-
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AsIOTCA CBOGONHEIE paWKAMB, WCTOYHHKOM KOTODHIX SBIAIOTCA CaMH
npoMmexkyrounple npoaykrs I[FOJL. [IpuMepoM MOXKET CHyXMTh ofpazo-
panue CBODOAHEIX DafMKANOB W3 THAPONEPOKCHAOR JMIHZOB IpH HX
53aMMOEeHCTBUMM € UMeuAMHCI B KIeTKe MeTanlaMd [DepemMeHHOH Ba-
JMEHTHOCTH:

ROOH + Fe?* & RO® +OH™ +Fe®".

BEMAy TOIO, 9TO B XONE MHOTHX HOPMANBHO NMPOTEKAONMX OMOXHMu-
JecKWX peakiyit obpasyeTcs HeGOJBIIOE KOMHYECTBO CBOGOAHBIX PAjHKa-
JIOB, B KJETKE CYmEeCTBYET MOCTOAHHAS ONAcHOUThL aKTHBAMM NoJ. On-
HAKO B €CTECTBEHHBIX YCAOBHSX 3TOI0 He IPOHCXOJHT, NOCKONBKY KJeTKa
pACMONAraeT MeXaHM3MaMM AHTMOKCHJAHTHOH 3aMTH, GIarofiaps KoTo-
PEIM ZOCTMTAETCA HHAKTHBAMA CBOGOAHBIX DPafMKANOB, OrpaHWUEHWe M
topmoxente TIQJL
11.8. Kaxumu aHmuoxcudarmueiMu cucmemamu pacnoadeaiom
Knemxu?

1. ®epMeHTHLIE AHTHOKCHIAHTHDBIC CHCTEMBI:

1, Cynepoxcudducmymasnas.

KommonenTsr; cynepoxcummiemyrasa (COJl), kaTanasa.

HasnaveHue: MHAKTMBAHS CyTepoKcuaHsix paankanos (HO, ):

HOj + HO; —<22 5 H,0, + Oy;

9H,0, —22 5 91,0 + O,

Hapyienus: npuofpeTeHHEle PacCTpoicTBa CHMHTE3A (epPMEHTOB, ae-
EIUT MeH M Kemesa.

2. Iiymamuonoeadn.

Komnonentar: rayratuwor ('), rayratnonnepoxcuaasa (I'Il), rayraru-
onpexykraza (I'P), HAJI® H,.

Hasnavenue: unakTHBauMsa W paspyllieHHe THAPONEPOKCHAOB MHIIH-
JOB:

9TH + ROOH — 5T -8 -$-T + ROH + H,0;

HAJI®-H, +T-8-S-T—25 HAZI® + 2T'H;

HAJI(D +2H* +2e” (DepMEHTH IEHTOSHONG KN N HAI[(D B I_I2 )
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Hapymenus: HacaencTsenno ofycaopiendbie M nproBpeTexmbie Ha-
PYIIENMA CUNTE3a (QepMeHTOB, AedWIMT CeNeHa, HADYMIEHHS HeHTOIHOTOo
IHKNa (yMeHbIieHHe 00pasoBaHus HA,H,(D'H2).

I1. Heghe pMeHTHBIE aHTHORCHIAHTHI:

1. “Hemunnwe” anmuoxcudanmo,

KommonenTsl: Toko(hepont, yOuxuHoHE, HadTOXUHOHS, (PIaBoHOWIH,
CTEPOMIHDBIE MOPMOHEL, GHOTEHHHIE AMIHEL,

HasHadenue: MHAKTHBALKSA CBOGORHBIX PATMKANOR JKHPHEIX KHCIIOT

RO + It — ROOH + in",

rae In — auTHOKCHAANT; ' - cBOGORHBIA PajMKAJl HTOTO AHTHOKCHZAHTA,
o6a1aIomuil HHBKOi PeaKLMOHHOH CIIOCOBHOCTHIO.

Hapywenua: runopuranmnos E, napymenne pereHepamun “HCTURHBIX"
AHTHOKCH/IAHTOR.

2. Benomozamenvvie aumuOKCUOQHmLL.

KoMmoneHTsl: acKopOMnoBay KUCTOTA, CepOCOiepKAlHe CoeTHNe-
HHA — TIAYTATHOH, [IUCTHH, ITHCTeHH.

HasHadewne: perevepamust “MCTHHHBIX" aHTUOKCUIAHTOB:

"+ " +2DH - 2imH+ 2D,

rae DH -~ poccranosnennas, D — okucnensas (GopMa BCIOMOTATEABHOTO
AHTHOKCWIRHTA.

Hapymrenus: rumosutamMubos C, HapyieHMs [IEHTOSHOTO LWHKTa, Ae-
(hHIMT cepocofiepXaluX COERTHEeHIH.

11.9. B raxux cayqsanx npoucxodum axmuBayus (1017

Axtusanua [TOJ nponcxommr:

1) mpu u36errouHoM OBpPasOBANMN TEPBUINBIX CBOBOIHHX PAHKATOn
(yAbTpadmoNeToBOE U HOHM3MPYIOUlee MITyIEHHe, TUNepOKCHS, OTpanie-
HHE YETLIPEXXIODHCTHM YIAePOAOM, rHnepsHTaMunos 1D u ap.);

2) npn wapymenuu (GyHKIMOHMDOBAHMS AHTMOKCHMIAHTHHIX CHCTEM
(HE/OCTATOYHOCTD (DEPMEHTOB — CYNEPOKCHANMCMYTA3E, KATATA3H, riy-
TATMOHTIEPOKCHIASL], TTyTaTUOHDENYKTA3kl; AePMUNT MEINW, Kelesa, cele-
Ha, FHMoBUTaMHRO3b L, C; Hapymenusa menToaHoro ITHKJIA).

11.10. Kaxue mexarnuzmer nexcam B ocHoBe Hapywenull 6apeep-
HoIX GhyHKYUL Knemoursix memBpaH npu axmuBayuu TO?

I. Honodopumtii mexannam ofyciopien TossaenueM B KJeTKe Be-
DLECTB, 06AAMA0IMHX CBOHCTBAMM UOHOMDODPOR, T.€. COSARHENUH, CIOCOBHBIX
obnersars mudgysuo HoHOB Yepes MemOpaHy biaromapa ofpazoBaHuK
KOMIIIEKCOB MOHA 1 MOHOGMOPA, MPOXOAAMMK JYepes ee COH. B mponecce

106

axripaipy [1OJ cpea mpoMeRYTOUYHBIX npogyKTOB €ro Deakuwi moss-
JIIIOTCS BeulecTBa-HoHOMOPhl O OTHOLUIEHHIO K MOHAM KalbI(Md U BOAOPO-
ma. B peayabTarTe 3Toro MOBHUIAETCS NPOHMIAEMOCTD KIETOUHBIX MeMOpaH
K 9THM HOHAM,

II. Mexauuam 3acKTpHICCKOr0 Apafod cBA3AH C CYINeCTBOBAHHEM HA
MAOTHX MeMOpaHax (IVIa3MaTHieckod, BHYTPeHHeH MHTOXOHADPHAILHOHN)
DASHOCTH TMOTeHIOnanos. B pesymbpTaTe MoAsdeHns ruApodunbHEIX OPOAyK-
tor [TOJI HapymaioTca aJIeKTpOH3OIMPYOIIME CBOWCTBA THAPOGOOHOrO
CJ05 KIETOUHBIX MeMOpan, 9T0 NPUBOJAMT K MIEKTPHYecKOMY Hpoboi
meMOpanH, T.e. K 2NeKTPOMEXAHHIECKOMY e Daspeiy ¢ 06pa3oBaHHEM HO-
BLIX TPRHCMEMOPAHHLIX KAHAIOB WOHHON TPOBOAMMOCTH.

11.11. Kax napywaemcs mampuynas ¢pyHxyun membpagd 8 npo-
yecce grxmuBayuu 10717

CynHOUTs Mampuunoit pyuxiuy auniednoz0 Gucros membpar COCTORT
B TOM, YTO B HEM BMOHTHPOBaHbl MeMOpanuble (hepMENTH U HEKOTOpHIE
CHEMAAHAUPOBAHN e HEIKH.

B npouecce IO HapyluaeTcst akKTHBHOCTH MEMOpaHHRIX (hepMeHTOB,
TIOCKQALKY H3MEHSETC UX JHOWIHOE MWKDOOKDY)KEHUE, KOTOPOE BO MHO-
roM ONpeflensieT cBoHcTBa Genkopmx Monekyld. Kpome Toro, B xofe peax-
it TIOJ1 npomcxoaut ofpasopanue “CluHBox” MexRAy MoleKyaamu Gel-
KOB i (ochOINNWIAOR, & TAaKKe OKHUCAEHWE CYILPrUAPMIbHLIX rPyIn aK-
THBHBIX IEHTPOB, 4TO NPUBOAUT K HeoOpaTMMON MHAKTHBAHW (PepMEHTOB.

QOCPOTHTHILE

“HagpillieHHas XrpRan kucnotas, |

Hemepeernmnuae Cunmes
delicmBue npacmaeaandura8

®ocgronnnasa A,
—————

+

Docchosunug JMusopocdommnua  HeHacbinyeHHas
K

P¢.33. Ofpazopanue mmzodocdomninos
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11.12. Kaxum ob6pazom noBviuenue axmuBuocmu gocghonunas
chocobemByem noBpexcdenuio KNEeMouHsx MemMopar?

B matorerese moBpexaeuuA KieTku GONBIIOE 3HAYCHHE MMEET dpes-
Mepias aKTHBAaUMA Qocgorunazvt A, — QepMenTa, ocylecTBIAICIIEro TH-
POMUTHYECKOE OTIETUIEHHE HEHACHUNEHHBIX KHPHBIX KMCAOT OT MOJEKY.
docdonnmnaos Kietounsix Membpan (puc. 33). B pesyastate sroro ofipa-
3yI0TCA AUI0POcHOrUnUTY:, MONEKY B! KOTOPRIX MMEKOT JHIIb OIHH KHp-
HOKMCAOTHBL “XBOCT”, B CBA3K C dem OOMAfaloT CNocoBHOCTHIO K MHIET-
A00OPA3OBAHMIO # SIBISIOTCA OYEHD CHIMBIMU J€TEPreHTAME (puc. 34). C
ACTCPTENTHBIM JeHCTBHEM u30(0CHOMMIKAOE M CBA3aHO NOBPEXKEEHHE
KJIETOUHBIX MeMOpaK B yCAOBHAX d4pesmeptoit akTmBamy (hocomumass
Ay, BbI3bIBAEMOH, KaK NMPABUJO, BRICOKUME KOMICHTPALHAMH MOHOB KAMh-
UHA B [MTONAa3Me K/JIeTKH.

.l

T —~ % | % |8

ox=0
-

J' . Y 7 .""\. r?
Suzogpocghonunude

Puc.34. [letepretitioe aeficTbre ansotoctOIHITHAOR

11.13. llpu kaxux ycroBusx Bosxuxaem onacHOCmb demepzernm-
Ho20 deticmBua cBoEOOHbIX HUDHBIX KUCAOM HA KACMOYHbIE
MeMOpoHs!?

Hemepzenmuoe deticmeue ceobodnvx wupuwmx xuctom (C3KK) nposs-
AAETCA TPH YBENMYEHHH MX COAEPKAHHA B KNETKE, UTO MOKET GbiTh 0fy-
croBmeHo (puc. 35):

a) ycuneuubiM mocTynaeunem CHKK B xaeTky npu runepiunaumge-
MIn (HaNpHMeP, AKTHBAIUA JMITONN3A B XKMPOBOH TKAUH MPH CTPECCE, Ca-
xapnoM auabere);

6) ocoboxaeuner CHKK B mmsocoMax Hs TPUTAHNEPHAHOH Y4CTH
AUMONPOTEUAOB, NOCTYNMHUBIINX B KAETKY M3 IJIasMbl KPOBM (HanpuMep,
THIEPHIOIPOTENHEMHES TIPH ATEPOCKACPO3E);

B) ocBoboxennem CHKK uz docdonunuaos MeM6pan mon aelcTBreM
MeMOpaHHLIX docdoammas;

r) vapymeunsmu ucnonssoBanis CIKK B xauectBe mCTOYHMKA 9HEp-

THu (YMCHBIUEHHE aKTHBUOCTH (epMenToB P-okucaenms u uukna Kpeca,
HANpPUMep, NPH THIOKCHE).

Ans Tore utobsl MpeAOTBpPAaTHTH NoBpexpawinee gelicreHe H30bITKA
HMUPHBIX KMCJOT, KJ€TKa PACIOJATAeT CHCTEMOH (lepMEHTOB, KoTophie Ie-
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pEBOAAT cBOGOAHBIE JKMPHBIE KHCA0THL B (popmy TpHIIHNepuios. Ilpu
aTom Habmogaercs ve CBOHCTBEHMHOE B HOPME OTJIOREHHE TPHITHICPHAOB
5 KAETKe B BHIE JKHPOBHIX Kalelb, T.e. BOHHKAET XHPOBaA Auctpodus
KJETKH.

TpArnmueppabl
0O
y OO

Puc.35. [IpuyuHEl HakOIIEHUS CBOOOHHBX JUPHBIX
xnucaor (CHKK) B xretke

11.14. B rokux caywasx uonst Kanvyua Gobaexkalomca 8 namoze-
Hesz noBpexcdenus knemxu? C Koxkumu 3gpghexmamu 3mux HoHOGB
cBazon0 ux ywocmue 8 noBpexcdeHuu KnemoyHsix cmpyxmyp?

[toBpexeHAe KACTOUHBIX CTPYKTYP MOKeT épiTh ofycnoBaelic CTOR-
KMM MOBblUIIEHHeM KoHmeuTpaluu Houob Ca®’ B nurommazme kmetkn. Ta-
KdSl CMTyamds no3umukaeT AKGO B pe3y/bTaTe H3OBITOUHOTO NOCTYIUICHHS
oo Ca?* B HUTOMAA3MY (rMNEPKATRIHEMHS, MNOBBIIEHNE MPOHHIACMO-
CTH MAa3MATMHECKOH MemOpanhl), AuS0 B pedylbTaTe HapYIIEHHS MeXa-
HH3MOB, oflecHeuHBAIGNX yAaZeHHe MOHOB Ca™ na 1HTOmAa3MBbI (Hapyu-
wenna Ca-Hacocos, Na-Ca-ofmelnioro Mexanuama, Ca-akkymyIZHpyRolled
byHEIMKM MuTOXOMAPHH).

IoBrmenne konmenTpaunn noHos Ca’* B nuToIIa3Me BHLIZBIBAET:
a) KOHTPAKTYDPY (pubpuATAPURX CTPYKTYD Kierkn (Muodubpunn, snemen-
TOB UMTOCKENAeTa), ) axrupaume docdornnasst A, B) pazobinenue npo-
UECCOB OKKCENnT w diocopHARpPOBAHHA.
11.15. Yem mozym 6oimb obycroBreqsr cOBuzu 8 codepicaniil
uoHOB HOMPUA U Kanus 8 knemxe u KakoBa pons maxkux cdBuzol
8 namozenese KAemounozo noBpexcdenus?

o +
BripaBurBanne koluentpaumit monoB Na' u K° no obe cropousl
. "
n7a3MaTHUeCKOd MeMOpalbl (ysemmuenne copepxanns Na© M yMmeHbIeuue
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coaepxkanug K' B UWTONJIa3Me) B CBOCH OCLIOBE MOMKET HMeTh JBa MeXa-
uu3Ma: 1) yeuneHHylo puddysnio uonos 9epe3 MIa3MATUUYECKYI0 MeMOpa-
Hy 1O CYIMIECTBYIOIIEMY KONIEHTPALMOHHOMY H SAEKTPHYECKOMY TpafueH-
TY M 2) HapylleliMe MeXaHn3MOB aKTHBHOD Tpaucnopra Na* 1 KY (Na-K-
Hacoca).

IlepBrifl MeXaHU3M peanmsyercs B YCTOBUAX OBIMX HApYIIelHH Bog-
10-37EKTPORMTHOTO o6MeHa (TrunepHaTpueMus, TUTIOKATIHEMHES) H HapyIle-
HHA OaphepHOH GyhKmun mrasMaTHYeckoi MeMOpaHE (TIOBMIEHUE ee
MOHHOMH NMPOHKLAEMOCTH).

Pacctpoiicrsa gyiruu Na-K-macoca MoryT GuiTh ofycionnenst gedu-
uurom ATO B kneTke, yBeandeHueM COEEPRANMA XONECTEPHHA B THITHAHOM
6ucnoe MeMGpalmr (HATpUMED, TIPH aTepOCKNepose), AeCTBHEM LEoro paga
crenu@uiecknx HHruéuTopoB Na-K-ATd-a361 (1ranpumep, ctpodanTuna).

CaBuru B copepiKaHuK HolioB Na* w K* BrispiBaoT a) MoTepK KIeT-
KOH 9JCKTPHYECKOro MeMBpauHoro noTeHuMana (MoTeHHaka MOKOS);
6) oTex KJeTKu; B) ocMOTHYECKOE PAacTAKEHHE KIETOYHHIX MeMOpali, uTo
CONPOBOMAAETCA MOBBUIEHNEM WX HPOHUIAEMOCTH.

11.16. Yem moxcem 6Boims 0bycnoBreno pazBumue BHYympuKsie-

MOUHO20 QuuO03a U KaKue UsMeHeHus 8 Knemke mozym 6vims ¢
Hum cBasares?

K pasBurmic BHYTpRKAETOUHOTO anuio3a MOTYT NPHBOAHTE:

1) uaberrognoe mocrynrenwe monop H' B KIAETKY M3 BHEKNETOYHOH
CPesp (EKOMITelICHPOBAIIEIH TA30BRI WIK HErA30BbUT anua03);

2) usbrrrounoe ofpasoBaie KHCIHX NPOLYKTOB B CaMOH KJIeTke Npu
AKTHBAUMM [IHKOAH3A (MONIOYHAA KHCHOTA), HADYIIEHMHSX IUKTa Kpefica
(tpn- ¥ gukapBoHOBRE KHCJOTHI), THAPOMUTHIECKOM PACIIENCHHK doc-
GOIUIHACB KAeTOUIhIX MeMmbpan (cBoBoIbe HUPIBE KHCHOTHL, (ocdop-
sk KMCHOTA) U Ap.

3) Hapymenue cBasrrBatma coGomimx monos H' B pesysnrTaTe He-
ROCTATOWIOCTY Gy(DEPHBIX CHCTEM KIeTKE;

4) vapyunienns BrBeneHHs uOHOB H' 3 Kierku MpH paccTpoicTBaX
Na-H-o6Mennoro mMexanusma, a taxke B YCIOBUAX HAPYIIEHHOTO MECTHOTO
KpOBooOpamens B TRatim,

Buyrpuknerounsit anunos BrispiBaer 4) H3MeHeHHe KougopMaunu
BENKOBhIX MOMNEKYN ¢ HAPYIIEHHEM HX GepMeNTATUBIEIX, COKDATHTENRITBIX
U APYTMX CBOACTB; 6) NMOBBULEHME MPONUITACMOCTH KAETOYHEIX Membpat;
B) AKTHBAIKIO AH30COMABHRIX THAPOARTHYECKUX (PEPMEHTOB.

11.17. Kakue usmenenus Genxoloix MoAeKys uMeom 3Hoyerue 8
namoeeHese noBpexcdenus Knemxu?

benxosvie (npomeunoavie) MexaHuIMBL NOBPEKACHMS KAETKH BRIIOYa-
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ot B ceba 1) umeubuposanue gbepmeﬁmiio(é)fg;:;o% e»;}{:g;ipf;gi%
9) denamypaywio, T.e. HAPYIICHUE HATHEY o cTpoeiia Genkomcx orely?
B pe3ysIhTaTe 06yCJIOBJIe£{IIhIX Da:phlﬂscgimf; T O e,
BTISI)I‘/I’I}?: H(rjrgnnngi’gg:::;“ ﬂfg;ﬁmyaihﬂmx ’HpgTeg.?IHTH'-_It‘CKHX QJeth?}{;(;B
}(]f{arencmma) " Ca—am‘umpgemmx rrp]i;res;ﬁif;;fﬂmé)d;;gggﬁzggﬁ o
ngpl, 0HMAANAI0NI
%ﬁﬁfggﬂzjs.neg BEI-IIXOﬂOM MOCAeAHHX M3 TOBPEKACHNRIX KJ'[tIe:;KO 1\:;2:
ket GBITh CBA3AHMO PA3BUTHE KAaK MECTURIX, T4k ¥ 0OjMX peaKi P
nyaMa (BOCTIANEHUE, AHXCpagKa). o o
11.18. Kokue Hapywerus yHKUUuOHUPOBaHUA aeﬁgmwe;‘f(
napama KAemxu mMoaym npuBodums K ee noBpexcderuio .a A
OciOBY MOBpeXeHus KICTKM MOIYT COCTABnJATh ;af:) ECCSIB-
HiJKACUNOBDLE MEXATUIMBI, OBYCIOBIEHHBIE HADYIIEHHAMH { ge uﬂH K‘.pemm_
1) pennurayuu JAHK (menarypanua JHK, nonpc}lfﬂeéommB Y
xasHolt (epMéeuTIoN chcreMbl, AedUIMT TpRQocHOHYR/E
), . ]
rT@é;Tn?a::cxustnuLu (myTanuomikie fedexTs reuﬂﬁon h:i?;iurz,;gzzz_
6upopaune JHK-3aBucumMoi PHK—nonnMSpasbr AHTHOHOT e o
HAMH, UAPYIIEHUs TOCTTPANCKPHIITHOHHON MomM(pHKaIuu b f;c).m o
roit PHK: wenpucoenmienue “xama” K I‘OJIOBH?My'[{OHHyU Mmoﬂ‘a)y ,
pylieHne ofpasopaling MoAu-A-XBOCTA, PACCTPOUCTBA CHJIE].P::(]‘,i y{]s[ H;-I(I]()pma—
3} mpancisyuu (FedrunT BIK KaueCTBEHHBIE P.ISMEH s arbopya”
LMOHHOH, pubocoMankioll uan TpancnoprHoit PHK, d: Tamg lf{blx omany
HhiX depMenToB u nedepMelTHRIX fenxos, peduuur cBoboj o
kucaoT u ATD; unrubupopanue npouecca AHTHOHOTUEAMU U MHKD:
MU TOKCHHAMM). .
11.19. Koxue cywecmByom yHuBepcansHvie Mexaﬁugmw SEHZL
WEHUS NPOHULAEMOTIU KAGMOYHbIX MemBpar npu noBpexc
Kaemeu? ) .
IloBRIIeNHe NMpolMIAEMOCTH KJETOYHBIX MeMOpan MOZET 2bITb fmﬁ_
cnoBReHo. 1) axrupamrell MepPOKCHEHOID OKMCJIEHHA JIHHH,‘IIOB,' ) aKT wa
umeii hocdomumas; 3) ocMoTHIECKUM pacTsUKeHKeM MemGpalr; 4) ancopdu el
6enkoB (OAMSAEKTPOIMTOR) HAa MeMOpane; 5) HaMeHeHHAMHu (a30Boro
cToAHKA MeMOPAMBX TMIHIoB (AMHACS, H3MEHEHHA TEMIePATYPhI).
11.20. Koxkue wapywenus Bosnuxaiom 8 knemke 8 pesyﬂb:namedno:
BpexcOeHus omoesbHsix ee op2aHoudoB (nAaIMamuYecKou Mem );;a
Hbl, MUMOXOHOPUL, IHOONAOIMAIMLYECKO20 pemuxy/v:yma, AUIOCOM) ¢ _
Hapymenye 6apbepHOH QyHKIUM MAGSMAMULECKOT Me,uﬁpa:;n:z HXPI;B;
EMT K BEIPABIMBAliMI0 CYIECTBYIOIIHX B HOPME KONMUEHTRALHONIH i)”



JHEHTOB BElEecTB: B KJeTKy noctynanT uonsl Na’, Ca®, CI', a Bexomar
nounl K*, Mg?, weopraunueckoro ocdara, uM3Ko- M BRICOKOMONEKYAAP-i
Heie opraHuyeckue coeanuenns (AM®, AI®, npoMexyToUHBE MPOTYKThE
xaetoynoro obMeHa, Henku-gepmentht). C NobpexfienusiMu OenKoB U IRy~
KOMPOTEMAHRX KOMILJIEKCOB, BCTDOCHHBIX B IIA3MATHYECKylo Membpaiy,
CB3aMhl HADYNIEHHS CHCTEM AKTHBHOTO Tpaucnopra eeiectB (Na-K-
Ca-nacoces; Na-Ca- u Na-H-o6mennnix MEXaHM3MOB), M3MEHEUHS CIeru-
(hryecknx Houphix KaHanob (Na-, K-, Ca-xaHanoB), HapylieHHsS KiaeTou-
HRX PEuenTOPOB, BOCTIPHHUMAOMINMX BHEIIHHE DECYAATOPHBE CHTHARH (o-
n B-agpeHOpenenTopoB, M- H N-XOAHHOPELENTOPOB M Ap.); HApyIienHe
MEKKACTOUHBIX B3aWMOAeHCTBHI; H3MEHEHHS AUTHTEHHBIX CBOHCTB KAETKH.
IToBpexaenine mumoxoud-

Ymenobwe -

ATD Hae puii conpoBoXaaercd AnHo yT-
HeTerleM MpPOUECCOB KAETOY-
Pazobuiénie Hapywenwe Horo peixanud, aubo sddek-

QKMCNEHMR U AKTUBHOTO
ToM pa300meHna TIporeccos

cdhocdopdnUpoBaHKS TpaHcnopra
oxucaenus #n ocopuimnpo-
: panust. ¥1 B ToM, n B ApyroM
Mobiiuerme Yeenuyerwe CHAYYaE  pe3yJAhTaToM  pac-

H 1
APOHULEEMOCTH [Ca*] B CTPOUCTB  MHUTOXOHJIPHATBHBIX
MUTOXOHAPHANLHON LHTOnAA3ME 56 :

MemBpaHs! byukunii  Oypetr HapyweHue

sueproofecnedeHus  KJETKH
{puc. 36).

Mospexaenne mepoxosa-
TOT'O SHOONAAIMAINUNECKOLO Pe-
Puc.36. Poms geduumta ATO B noppempme-  TUKYAYMA NPHUBOAKT K JAe3ar-
HUH KJIETKH peranmun MOAHCOM, BCHEICTBHE

Yero HapyIIalTCst — peaKiuu
HuocnnTesa Genka B Kaetke. B pesyinTare moBpexjenHs raagKoro 3ujo-
N7123MATHIECKOTO PETHKYJIYMa M ero epMEHTHBIX CHCTEM CTPAjaloT Hpo-
IeceH AETOKCHKALMH, MHKPOCOMANRHOTO OKMCAeHMs M Ap. B HekoTophix
KJeTKAX, HAlpUMEp MBIIIEYHKIX, HADYHIAETCS CIOCOOHOCTh SHAOMAA3IMATH-
4ecKoro (CapKOmAaaMaTHYecKoro) peTHKyJyMa Jlenoruposars nousl Ca®’,
9TC CNocoOCTBYET pealn3anmiy TaK Ha3blBAEMBIX KAZBLHEBHIX MEXaHH3MOB
NOBPEKACHUA KIETKH.

TloBhINEHHE TIPOHHUAEMOCTH AU30COMARLHOLY MeMOpa MPpUBOJUT K BEI-
XOZYy B UMTONAasMy TMAPOANTHYECKHX (DepMEHTOB, aKTHBAIMA KOTOPRIX B
KOMEYHOM HTOTE BRIZHEBAET HEOODATHMBlE H3MEHEHHS KIeTKH — €€ ayTOMAM3.

11.21. Karue cywecmByiom mexarusmsl zubenu xknemok? Ymo
makoe anonmo3s?
Pasanuaior ABa MexanHiMa rubeny KiaeTok.

AKTHBAUMR /

MemMBparHbIX
choconunaz
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1. Hexpobuomuueckas zufenv HacTynaer IOE BIAusHueM Hebaaro-
NPHATULIX BUENHHX BO3AEHCTBHI M CONPOBOKAAETCA HADYNICHHEM 06-
pazoBaihs 3Heprun. CrAemcTBMeM 3TOT0 ABAAKTCA H3MEHEHNHA B I1[MTO-
[IA3ME, PA3phiB JH30COM ¢ BEIAETEHHEM AKTMBUPOBAHHBIX THAROIHTHYE-
ckHxX (DEPMEHTOB, KOTOpHE BRIZRIBAIOT K paciienielne u (parMeHTallHIo
KOMIOHEHTOB KJAETKH (A1pa, MAa3MATHYECKON MeMOPAHBI H Ap.), PasBu-
THe ayToAH3A.

2. Anonmos aBASETCA AKTMBWBIM SUEPro3aBHCHMBIM Hpoieccom. lipu
9TOM BHAYale, 31 CYET aKTHBAIMH HYKHEa3, MPOHCXOZHT MHKHO3 o dpar-
MeHTAUKA AApa ¢ MOCAEAYIOMHM BHOPOCOM €T0 U3 KJIETKH i BTOPHYHBIM
OTMHMpalueM I[MTONAA3Mbl. ANONTe3 HAGJIONACTCA TIPY  TEPMUHRIbROH
AuddepeHIpoBKe KIETOK, TydeBOM MODAKEHUY, Xpoimdeckoil THIOKCHH,
aericreun T-nmumbountop-kuinepos. OH cpa3an ¢ TeHeTHIeCKH AeTEPMH-
HHPOBAlMUOK mporpaMMoil rubein KIETOK.

11.22. Kaxumu 3aQuum-O-KOMNEHCOMOLHOMU MEXOHUIMUMY DAC-
nonazaem nobBpexdenHan Kaemka?

Bee MEOroofipasne 3alMTHO-KOMIIEHCATOPHBIX PEAKIUil KIETKH B OT-
BeT HA €€ MOBDEKACHHE MOPKHO YCIOBHO DA3feNuTh HA [Be IPYIILL

L. Peaxknuu, HanpapneHHbie HA BOCCTAHOBIEHME HAPYNIEHHOTO BHYT-
PHICIETOYHOTO TOMEOCTA3A: 2) AaKTHBAUMS MeXalu3MOB aKTHBUOTO TDAHC-
nopta BemecTs (Na-K-, Ca-nacocos; Na-Ca-, Na-H-ofMenublx MexaHuz-
MOB, MHKPOBE3UKYJSIPHOTO TpaHcnopta), ) yCH/€HHE pereHepariuyi aHTH-
OKCHAAHTORE; B) CBA3bIBAMUE CBOOOAMBIX JKMPHBIX KHCAOT (CUHTES TPUIIU-
LUEPUACE); T) AKTMBALUS CHHTe3a DENKOB, HYKAEMHOBBIX KHCJIOT, hocdo-
JHIMAOB H Ap,

HenpemeHHbM yenoBreM peanusallvd STHX MEXalM3MOB ABAACTCA
HOCTATOYMOE SHeproodecmeyYeHne KJAETKH. JITO AOCTHTAETCA MOBBILIEHHEM
MHTEHCHBHOCTH 3HepreTuyeckoro oOMeHa (aKTHBANHs TAHKOJH3A, KIETOY-
HOIO ABIXaHMA, NEHTO3UOTO UMKIA) M [EPEpACHpeseieHneM HMERmKuXea B
KJfeTKe 3HePreTHYeEKMX PECYPCOE,

II. Peaxnun, nmampannedtvie Ha cosganne $YHKIHOHAABHOIO HOKOS
ToBpeskaentoit kaerkd. Mx uenr coctour B ToM, 9ToObl YCTPAHHTB BO3-
MOMKIsIe  FOMOAHHTEIbHRIE CABHIH BHYTPHKAETOUHOIO TOMEOCTa3a [pH
AERCTBHE (HU3NONOTHIECKUX BO3MYIAOMNX (DAKTOPOB (CTabMIH3ANUA 110~
BPEXRAEHNS) K CBECTH X MUHHMyMY 3HEPreTMUecKHe 3aTpaThl Ha BHITOTHE-
HHe cnenuduIecknx QyHKIHN KASTKH.

K TakuM peakumam Moxno oTHeCTH A) o6p3.3t)BaHue KJIETKON mHocTa-
raanauHoB n Hrokana uMm P-appeHopenentopes (puc. 37); 6) uHrHOMPO-
BaHMe AZeHHMIATIMKAA3bl H MOBLILICHHE AKTUBHOCTH ochoZH3CTEPARH,
paspymaoeit tAM®; B) ofipasopanue aaeHOSHHA — ecTeCTBEHHOro OJio-
katopa Ca-kaHanmon u gp.
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Fopmonbt M MegMaTopbl

B-Anpenopeuentop

1 AdedunaTuyvknasa

Puc.37. 3aiquTHad pons NpocTarfaHMlioB TPy
TIOBPeXAeME KACTKU

11.23. Kaxue cywecmByrom nodxoder k namozenemudeckomy Ae-
YeHuio noBpexcoerHbix Knemox?

OCHOBHBIMM NPHHUKNAMA BO3AEHCTBHS Ha MOBDEXKICHHBIE KIETKH SB-
AAOTCH:

1) orpanuyerne n NMOAABICHNE MONEKY/ASPHBIX MEXAHHIMOB TOBPEX-
Aenns (Gnoxana Ca-xaHanoB, NPHMeHEHNEe aMTHOKCHAHTOB, MHTHOHTOPOB
dochonunazsl A, n NPoTeas, aAKTHBanKA HHOCHHTE3A Heaka u Ap.);

2) coamanue QYHKIKOHANBHOIO MOKOS (OXPAHUTEALHRIN PEXAM, aAne-
T4, 6IOKAZA KIETOIHAIX PENENTOPOB K Ap.);

3) oHeprerTmueckoe M IJacTHYeckoe obeclleyeHHe TOMEOCTATHYECKHX
MeXaHH3MOB KNeTKH (BO3/feiCTBHe Ha meprdepruuecKoe Kposoobpamenne n
MUKPONMPRYIANUIO ¢ eARI0 YAydIIeHHs AOCTABKH KHCHOPOA4 M IHTA-
TEJPHBIX BEIECTB K MOBPeXeHUMM KJeTKdM, BBeJeHHe DHEpPreTHYecKnX M
NAACTHIECKRX CyOCTPATOR).
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12. AKCTPEMANBHBIE COCTOAHHUA

12.1. Ymo maxoe aKcmpemMansHoie CoCmosHus?

IRecTpeMalbHRBE — 2TO COCTOAHHA OPTraMH3Mi, XapakTepH3YIO-
[HecA YpesMepHhiM HATPMKEeHHEM HJAM HCTOIEHHEM pUCTIOCOOUTETBHBIX
MEXAHHIMOB. JKCTpeMaZbHRie COCTOAHHMS MOTYT DPASBHBATRCA MEPBHUHO
1[pH BO3ZIEHCTBHM HA OPTAaHM3M pa3sHOOOPA3HAIX YPESBRIYAHMBIX PA3IPAKIL-
Temell (HanmpuMep, TPABM, 9K30TEHHBIX MHTOKCHKANMH, PEIKUX KojieHaHuit
TeMITePaTyDh BO3yXd H KOHUEHTDALMH KMCAOPORA) Wil ABHTBCS De3yilb-
TaTOM HeHIarONPHATHOTO TeweHHa uMemomerocs 3abomeBaHms (HaupuMep,
HeLOCTATOYHOCTH KDROBOOODAINEH M, ARIXATE/RUOK, IoyeuyHol wujn nedve-
HOYHCH HEIOCTATOYHOCTH, AHEMIH K AP.).

Hanbonee paxubiMH M YACTO BCTPEYAIOMIMMHCA SKCTPEMATBHRIMM CO-
CTOSAHMSAMH SABASIOTCH WOK, KOARANC, KOMA.

12.2. Ymo maxoe wok?

Il ok — 3TO TAMEJB NATOJOTMYECKHR NPORECC, CONMPOBOMAAIIIKA-
Sl MCTOUIEHHEM KH3HEUHO BakHbIX QyHKuuil opraHmaMa M NPHBOASIINNA
€ro H4a TPadh KU3UH M CMEPTH M3-32 KPHTHUECKOTO YMEHBIICHHSA KAIHI-
JIAPHOTO KPOBOOOPAMEHH B MOPAKEHHbIX OpTauax.

12.3, HazoBume ocHOBHbre Budsl WoKa.

B 33aBHCHMOCTH OT TPHYHH BO3HHKHOBCHHSI BHAESIOT CAETYIOIIHUE
BH/AB IIOKA TPABMATHYECKHUH, TeMopparndecknil (oM. pa3n.26), omorosbii
(cM. pa3g.5), TYDHHRKeTHBH (pasBUBAETCA MOCAE CHATHSA KIYTd COYCTS ye-
Thipe 4aca u (O7ee MOcAe HANOXewNMsA), aHTHAPeMHYecKuit (CM. paam.23),
Kapauorennhiii (cM. pasa.27), manxpeaTrueckuit (oM. pasp.30), auvadrmax-
THYeckmit (cM. pasn.10), centuyeckuit, HHQEXIHOHHO-TOKCHYECKUE U AP.

B zaBucHMOCTH OT HEPBHYHBIX MeXami3MOB, JEXAIHX B OCHOBE Ta-
TOTeHe3a WIOKa, BhUIEATIOT: 1) etnogoremudeckuti woK (TeMOpPparHYeckuy,
AHTHAPEMHYECKHI); 2) WOK, CeAANIBIE ¢ HAPYWENUAMI HACOCHON QyHKyulY
cepdya (xapauoremnptit), 3) cocyducmvte Gopmvi woxa (anapuaaxtiye-
CKHil, maHKpeaTnyeckuil); 4) 604€80% wWoK, TPH KOTOPOM HapYIIAETCH UEH-
TPaJIbHAA PEryasuis KpoBoo6paierus (TPaBMATHICCKHH, 0KOTOBRIN).

12.4. Kakue mexanusmer nexcam 8 ocwoBe Hapywewut obwyel
2eMOOUHO MUK U MUKPOUUPKYAAUUU RpU woke?

HesaBrcumo or NPHYWH BO3HMKHOBEHHA IIOK NMPOABAAETCI KOMILICK-
COM HapYIIenmil FeMOOMHAMHKHM, A7 KOTOPOTQ XdPAaXTePHRI YMEHbIIClHe
dPTEPHANIBHOTO JABAeHHA, MHHYTHOrO o0beMa Ceplna, BeHO3HOTO BO3BPATA
K CepAy, ofvema nupkyaHpyoliell KpOBH, 06beMHOil CKOPOCTH ODralHOro
KPOBOTOKA, HAPVIEHHe peoNOTHYeCKHX CBOWCTB KpOBM (arperaius ¢op-
MEHHBIX 3MCMenTOB, NOBBINEHHE BASKOCTH KPOBH). KOMIIERC yKasalHbIX
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Hapymeumit MoxeT OhITh 0603HAYEH KaK OCMIPAs HedOCmAamounocmy Kposo-
obpalgenus. .

B cooTBeTCTBHH ¢ 3akOHAMM TEMOZMHAMEKM MEPBMYHOE Hapyllienue
OAMEX ee MogasaTeleidl mpu moboil PasHOBMIHOCTH IMIOKA BEIET BTOPHYHO
K HapyieHHsM BCeX OCTaAbHAIX.

B ocHoBe pasBuTHs paccTpoiicTB KPOBOOOpAILEHWS NPH HOKE MOLYT
JeXKATh CAEAVIONINE MeXalin3Mhl

I. ¥mensmiemie ofbeMa WupKymaHpyomell xposd: 1) KpoBomoteps
(revopparnuecknit 110x); 2) moTeps mIa3MBl KPOBM IIPH 0BIIMPHOM DRCCY-
AATHBHOM BOcTajieHuu (OKOTOBBIH 110K); 3) BBIXOA SKHAKOCTH H3 KPOBE-
HOCHBIX COCYACB B TKAWW 1P I'eHepasH30BAHHOM MOBLILIEHHY NPOHKLAE-
MOCTH cocyaos (aHadmmakTHYeckuit mok); 4) obessoxubanne (aHTHApe-
MMYECKHKHT WIOK); 5) MepepaclpejieieHHE KPOBU B COCYAHCTOM pyClIe
(tpoMB03 1 aMOOIHA MarMCTPATBHBIX BEK).

1. ¥Mewbinenne MHAyTHOrO 0ObeMa cepaua: 1) Hapynieune Cokpa-
THTeAbHOH byHKumy cepaua (MEdApKT MHOKApAa);, 2) TaMmouada cepamd
(Pa3spsIB cepand, IKCCYAATHBUBLL Mepukapaut); 3) aputmumn (hubpumns-
OHS KEAYEOUKOB).

1. Ymensmenne obuiero nepudepHyecKoro coipoTHRIEMAS — Te-
HePaTH30BAHHOE Daciinperne cocygos: 1) magenue HeHpoOreHHOro TOHyca
aprepuon (Gonesste opMsi moka); 2) yMenbirenye G6aA3aIEHOT0 TOHYCA CO-
CYIOB Ton jeficTBueM GHOMOrMYeCkn aXKTUBHBIX BEwECTB {aHA(DUIAKTHYE-
CKHi, TTAaHKPeaTHIecKuit 1MOK) HAM TOKCHYECKMX NPOAYKTOB (TpaBMaTHdYe-
CKHH, TYPHHKETHHIH, nH(EKIIMOHHO-TOKCHYECKHIT THOK).

IV. Hapywenna peonorayeckux cBOMCTR KPOBH. 1) CUMADOM BuyT-
PHCOCYAHCTOrD ANCCEMEHMDOBAHHOID CHBEPTBIBANMMS KPOBH (MaHKDeATude-
ckMi woK); 2} arperanms (QOPMCHHBIX 27EMEMTOB KpoBH (cenTHyeckmil,
MHGERIINONHO-TOKCHYECKMH IHOK); 3) CIYINEHHe KPOBH — T€MOKOHIEHTpA-
mus (AurMgpeMHYecKHil oK),

12.5. Yem onpedenmiomca maxcenvre nocredcmBusn woka?

Boguurawiue npu Iioke paccTpoHcTBA obmell reMOZHHAMHUKH H MM-
KPOLMPKYAARMH OMACHB! [PEkae BCEro HAPYIIEHMSMH KDPOBOOODAIEeHUS:
a) mo3z08020; ©) seneunoz0; B) noweunozo. PesympTaToM YEa3aMHBIX pac-
CTPOHCTB ABJAAETCA IPOTPECCHPYIONIee HAPYIIEHME 1(€HTPATLHOH pervid-
HWHH JKH3HEHHO BaMHBIX PyHEnuil, BIMOTs A0 PasBMTHSI KOMLL, BOSHHKHO-
BeHMe sABleuMi OCTPOH CepAeuMO-cocypMCTON ¥ MoYeYyHOH HegoCTATOYHO-
ctu, [loaBadiomuecs Npy 3TOM matorenHble QAKTOPhI — ZUNOKCUSA, auudos
M UNMOKCUKAUUS - BeIYT K IeHepalu3oBAHHOMY M HeoOpaTHMOMY MOBpe-
EKACHHK KIeTOK.

12.6. Obvacrume namozexHe3 mpaBmamuyecko2o WoKda.
TpapMaTnyeckuil mox pasBUBAETCS BCAEACTBUE OOGIIMPHBIX TOBPEX-
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JeHu i rkaneH. B ero kAuiuke Da3AU4YaiT ABe CTAIHH: B03OYIKALHHA
(SPERTUIBHYIO) ¥ TOPMOKEHHA (TOPIHUAHYIO).

Cmadus 6036yicdentid KPATKOBPEMEHHA, [/ Hee XapaKTepHO COCTOS-
pue BO30YMEECHHA DEHTPATBHON HeDPBHOH cHCTEMBl, BOIHMKAIOUlee B pe-
3y/ABTATE MOCTYILIElMs BOMBINOIO KOAWYecTBa GoMeBhIX UMITYTbCOB 3 TI0-
BpeRAEHURIX TraHeld. PasbuBaercs HomeBol cTpecc, KOTOPbl NPOABIAETCA
vedsaeryeM GYHEIHH cHCTeMbl KpOBoo0panetns, AHXAHHKS, HEKOTODBIX JH-
HOKPUHHBIX xene3 (ageHorunodmaa, MO3rOBOIG M KOPKOBOTO BELIECTHA
HaIMIO9E UHHKOB, HelIPOCEKPETOPHLIX AJED TUIOTATAMYC4) ¢ BRICBOGOK7E-
HyeM B KPOBb HM30HTOMHOrD KOZUYECTBA KOPTHKOTPOIHIAE, AJIPEHATIHHA,
HOpaIpelainia, Bagonpeccuta (cM. pasm.33).

Cmadus mopuoxcenns Honee MPOTOIKATE LA (0T HECKOILKMX YACOB
(0 CYTOK) M XapakTepH3YeTCsl Pa3BUTHEM B HEHTPAIbHON HEPBHOM cucTeme
TOPMOBIBIX  1Tpoyeccos. [eHepalH30BAHHOE TOPMOXKEHHUE 3aXBATHIBAET M
LEHTPHI KM3HEHIO BakKHbIX Gyuknuil (kpoBooOpaIlleHUA, AbIXaHuUA), o1y
HapyaioTcs, BCJEACTBHE Yero Pa3BHBAETCS KHCAOPOAIOe Tofofanue. fu-
HOKCHA, B CBO0 Ouepeib, Yeyrybuer HApyIIenus B CEPEEHHO-COCYAKCTOM
U [(BIXATEADHOM LeHTpaX. PaccTpoiicTBa reMOaMHaMMKM M BHEUIHEro Jbixa-
HHA MPOrPECCUPYNT — “MOPOYHBIR KPYT" 3aMBIKAETCA.

Kposme HepBHO-pedIeKTOPHBIX MEXAHM3MOB B BOSHHKHOBEUWH H Dad-
BUTHH TPAaBMATHMYECKOTO NIOKA ONpeAeRetiyls POJb HrpaeT TAKKEe TOKce-
Mus, ofycoBaeHHas BCachiBaiieM B KPOBb NMPOAYKTOB PAcIafa HekM3HE-
crmocofuBIX TKaHeH. B mociepnee Bpemsa ocoboe 3HadeHHe MNPUAAIOT TaK
HA3ILIBAE MOMY HIIIEMHYECKOMY TOKCHUY.

YuacTHe TOKCHYECKHX MPOAYKTOB B MATOTEHE3e TPABMaTHYECKOro IIO-
K4 AOKA3RIBAETCS ONBITAMM ¢ “NEPeKPECTHEIM KpoBooOpainenHeM’, KOTAL
1I0CTle BOCTIPOM3BEAEHHS IIOKA ¥ OZHOID KMBOTHOTO €re ABAEHHA BO3HH-
KAIOT ¥ BTOPOro, HHTAKTHOrO, CBA3ANHOrO ¢ NMepBulM 06muM KpoBocbpaine-
HYeMm,

12.7. Ymo maxoe xonnanc?

KDJI.IIB.HC = ITO 6hICTp0paSBHBaK)IHaHCH COCYAHCTaA HefoCTATOY-
HOCTE, XHPB.KTCI}I‘IS}’IOH_I&HCH B HepByIO Oqepejlb nageHeM COCyHHCTOI"O TO-
HYCZ, & TAKKE OCTphIM yMeHblleHHeM o0beMa LUPKYIMPYOIed KpoBH.
lIpu 31oM npoucxozut yMembiieHue NPHTOKA BEHOZHOH KPOBU K cepauy,
CHIDKEHME CEDJledHOro Bbibpoca, TNMajeHHe APTEPHAMBHOTO W BEHO3HOIO
AABJIEHIIA, HApymalotes nepdysus Tkameit n 0OMEH BEIIECTB, HACTYIAET
THIIOKCHS IOIOBHONO M03Ta, YTHETAOTCA KMSHEHHO BakHble GyHknum op-
TAMH3MA,

12.8. Ymo makoe kpaw-cundpom?

Kpamﬂ‘.nuﬂpom (CHHAPOM AMMTENLHOTO PA3J4BAMBAHHA) — ITO

NATOAOTHYECKMll Tpopece, PA3BUBAIIHICA ¥ NOCTPAAABIIHX B Pe3yAbTATE
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mmatensrore (4—8 ¥ m Hodee) pasNaBNAMBaHHA MATKHX TKaued KOHEYHO-
cTeit OBMOMKAMM Da3pYIIEHHBIX 3aaMMil, Coopy:KeHWM, rnwbaMu TpyiTa
npH o0Bajax B IIAXTAX U Ap.

B Teveruyn kpam-cHHAPOMA PAasMHYAIOT TPH nepHoma: 1) pamumuil (go
3-x cyr) ¢ npeobragauieM ABIEHAR WIOK3; 2) npomexncymounms (¢ 3-x g0
12-x cy1) c npeofiraganvem ocTpoil modeunoRt meocTaTouHoCTH; 3) NO30-
nug (¢ 8-12-x eyt g0 1-2 Mec), nim nepron BHAOPOBICHUS, ¢ NpeoHia-
JaHHEeM MECTHRX CHMITOMOB,

B pasButum kpanr-cumApoMa Gosblioe 3HAueHMe MMEOT TpH IaTore-
HeTHIeckux hakropa: a) foaesoe pasdpaxcenue, b) mpasMamuiecxal mok-
cemuz, OOYCAOBAEHMAA BCACHIBAMHEM TOKCHYECKHX TPOJYKTOB AyTOAM3a
TKauell U3 ouara LOPAKEHHHA; B) MIAIMO- K KPOSONOMEPA, CBA3aUHBE C
OTEKOM K KDOBOMINMAHUHAMY B 30He PasAaBAeHURY WAM AJAKTEIRHO Hie-
MH3MPOBAUHLIX TKAHEH.

12.9. Ymo maroe xomo?

KoMa — 910 maToflormyeckoe COCTOAMME, XapaKTePH3YIOIIEECA IIy-
BoKMM yruetermeM (GyUKOMIA LHEHTPATbHON HepBHOH CHCTEMBI M HDOSB-
AA0NEeEcs moTepell Co3HauMsA, OTCYTCTBHEM DedIeKCOB HA BHEIHHE pas3-
APAKATERN M PACCTPOHCTBAMH PeTYAANMH KM3HEHHO BAKHBIX (DyVHKnuit
OPTaHu3Ma.

12.10. Kak knaccughuyupyrom KOMAmMO3Hble COCMOAHUA?

B FAaBUCHMOCTH OT STHONOHH Pa3fAHuaA0T 3SK30ZeMHbie H ST-JaOZEHHbie
KOMBEL.

1. Jx30TeHABIe KOMBl BOSHHKAIGT BCACACTBHE ACHCTBHS TaTOTeHHBIX
($akTOpoB BuemHell cpefibl AU B pe3yibTaTe fle(pmnhta daKTOPoB, Heoh-
XONUMBMX [ CYILeCTBOBAMMSA Opraup3aMa. HpumepaMH JK30I'EHHRIX KOM
ABIAIOTCA TpPaBMAaTHYCCKAT (BOBHHKaE'i" IPH DOBREXICHHH TOJMOBHOIO MO3-
ra), THINOKCHYECKAaA, rHnep- ¥ TrHIIOTeDMHYeCKAd, 3K30TOKCHYECKAA, anH-
MeuTapro-fiucTpodrueckas (BOSHHKACT HDH THKENOM COJIOLANHH ).

2. JHAOTRHHbIE KOMBI PA3BMBAKOTCSA BCAEACTBHE HAPYIIEHUH gesiTelb-
HOCTH (DYMKNMOHAMBHMX CHCTEM oOpraHM3mMa. Tak, UpM paccTpoiicTBax
GYHKIMH CHCTEMBI KPOBOOOPAIIEHHS MOMKET BOSHUKATH aNOMIeKCHYECKAS
KOMa, CHCTeME] KpoOBH — TEMOIHTHYEC KA, BBI}IBHHTBJIbHOﬁ CHCTEMRI —
ypEMH‘{ECKaH, NeYeHH — IMeYeHodY s, BHI[()K]JHHH()ﬁ CHCTEMR] — nnaﬁe'm-
YyeCKasd, THHOIMNIHKeMH4YeCKad, IHIIOKODTHECHAHaA, THREOTOKCHYCCKAA H
JPYTHEe BUEBL KOMBI.

12.11. Kaxue mexarnuzmor aexcom 8 ocHoBe namozenesc KOMa-
MO3HbBIX cocmoaHuii?

1. Jueprogedmuurneii Mexapwam. Hapymenune cunresa ATD B ueii-
Ponax uelrrpanbuoﬁ ]{EpB]iOﬁ CHCTEMB! IDHBOAWT K I'eHepanH3IoBAHHOMY
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HApYNIEUHIo HX QYHELHH. Yxazanusiit MEXaHuaM ABAAETCA BEAVIIHM B
pA3BUTHE THTOKCHYECKOH, anom/IeKCHYecKol, PeCHMpaTOpHoH, reMONTH-
yeckol, THIOTAHKEeMHYECKOH, aaiMedTapHo-AMCTPOMPHIECKOH, 3K30TOKCH-
yeeKOH KOM. 5

2. Hapyenusa CHHAITHYECKOH Tepe/iads B LEeHTpansHoil HEPRHOH
cucreme. MoryT OhTh CBA3aHM C! @) HAPYINEHWeM CHHTE3a, TPaucilopTd,
JeLOHEPOBAHNE W cexpenuu HelpoMennaTopos; 0) BHTECHEHMEM HEHpo-
METHATOPOB TaK HA3BIBAGMBIMH ICEBIOMERMATOPAME (JIOXHBIMHI MEIMATO-
paMu); B) YPe3Mepiioll aKkTMBAUMeEll TOPMO3UBIX IOCTCHHANTHYECKMX pe-
LemTopoB; ) 6J0Kagoit BO3OYKAAOUMX NOCTCHNANTHYECKHX DELEETTOPOB.
PaccMaTprBaeMblil MEXAHH3M HMeeT H0MblIoe 3HAYEIHE B DA3BUTHH mete-
yoyrofl, ypeMUIeckoH U 3K3OTOKCHYECKOH KOM.

3. OfmMe ROAHO-3JEKTPONHTHRIE HapymieHud. lMeroT anauenne wWi-
WEHEHHS OCMOTHYECKOTO JaBJAeHHS KpOBH W LapylleHua Ga’lauca SIeKTpo-
TUTOB B OpraduaMe. JTOT MEXaHH3M SIBJSETCA BEAYHMM B DA3BHTHE THLE-
pocMoIIpHOR ;ma6e’mqec1c?ﬁ KOMBL, THIEPTEPMHYECKOl, THIOKOPTUKOH-
HHOH M THRONapaTHPeOH/THOH KOM.

4. HapyuwreHust KHCIOTHO-OCHOBHOYQ COCTORMHA. Jlexxar B OCHOBE
BO3UYKHOBeNHS alMaoTHYeckoll puaberwveckoll, MAAKTAIMAEMHYECKOH,
XJIOPTHADONENHYECKOH M HEKOTOPBX ADYTHX KOM.

5. Ilonpmrenye BHYTPIMCPENHOFO NABACHHA. JTOT MEXaliM3M BKJIO-
YAETCA MPHM NMEPBUYHBIX HOPAKCHUAX ToAobroro Mosra. OH ABIAeTCS 0C-
UOBILIM B MATOTeHe3e KOMBl ITPH MEHMHIHTAX M 3unedalurtax, a Takxke
TpaBMaTHYeCKDH KOMBL NIPH YeDETHO-MO3IOBBIX TRABMAX.



. 13. MECTHDBIE PACCTPOMCTBA
KPOBOOBPALLEHMA.
HAPYUIEHUA MUKPOLUPKYNALIKK

13.1. HaszoBume ocHoBHbie hopmer mecmrbrx paccmpoticm8 Kpo-
Boobpowenus.

APTepMANIbHAS THNEPeMHS, BEHO3HAA TMIEPeMusi, KIIEMMS, CTas,
Tpombo3, ambonus.

13.2. Ymo maroe apmepuansras eunepemus?

Aprepmanerras ruunepemus — 3to YBENHYEHHE KPOBEHALION-
UEHHA OPraHa MM TKAHH 33 CYET U3ORITOYHOrO MOCTYILIEMMA KPOBU MO
4PTEPUATIBHAM COCVAAM.

13.3. Kakue gyHkuuoHnanoHsie UIMEHEHUR U KAUHUYECKU e npusHg-
Kl XOPGKMEPUIYIOM apmepuansryio zunepemiuio?

[pu apmepuarsnoi wunepemun HabIOAAOTCA PACIINPEHHe MEeNKHX
APTEDHH, apTEpMON, BeM # KAUMJTIPOB; YCKODEHME KPOBOTOKA B HHX,
MYAhCAIMA MEAKKX APTEPMH M KalMIAAPOB, VBENHYEHME UYHCAL BHAKMMIX
TA30M COCYAOB, YBEIWYEHHE JABAEHMS B aDTEPHONAX, KAIMAAAPAX U Be-
Hax. B peaynbTate ykasaHMbIX uaMeneHuil mosbaserca pasauTas KPacHOTA,
TIOBRUIIACTCA MECTHAs TeMIIEPATYPa, YBEAMYMBAETCA 0GbeM IHIIepeMMpo-
BaMHOr0 YYACTKd, MOBBIIIAETCS TYProp TKaMM, YCMAMBAKOTCH olMen Be-
MECTB 0 QYUKIHA Oprava.

13.4. Kaxue chakmopsr mozym Geime npuYduHOU apmepuancHold 2u-
nepemuu? Ymo nodpazymeBoiom nod gusuosozuveckol u namo-
AOBUYECKOU apmepuanbHol aunepemued?

Ipranuofi aprepuansuoll runepesunt MoryT GBTR BamstHMe uznye-
CKHX, XUMHUECKUX ¥ Ouosornyeckux (GakTopoB BHeuinelt cpeibi; yBemnue-
HHME HATPY3KH Ha OPrad KM YYacTOK TKaHK, NMCHXOTEHHAe BO3TeHCTBHS.

PH3MOMOTHYECKOH HA3KIBAIOT APTEPHANBHYIO rHIEpeM U0, Ko-
TOpas BO3UMKAET NMOE ACHCTBHMEM OOKYHBIX (DUBHONOIMYECKMX DPA3Epasi-
Tenefi (yBeluYeHHe MaTPY3Ku Ha OPraM, ICHXOTeHHHe BosgekicTBua). Oc-
HOBHRIMH €€ DASHOBMAHOCTAMY ABAAIOTCS Paboyasd H PeakTHBUAS THIepe-
MHSL.

Pabouas runepemust — 570 yBeNuyenue KPOBOTOKA B OPraue Bo BpeMst
YCURCHHA ero Qyuknuy (yBeIKyenue BEHEYHOrO KPOBOTOKA [IpH yCHAeH N K
PaBOTH CePALA, THITEPeMHS CRIOHHBIX JKEIe3 TPU TpHeMe Tuiy i ap.).

Peaxmugnas runepemun mpeactapager coboil yBenugenne KPOBOTOKA
MOCAE ero KPaTKOBPEMEHHOIro OTPaHMuYeHMsI. PasBuBaercs o0BYHO B mou-
KaX, TOIOBHOM MO3re, KOJKE, KRIIKAX, MBIINAX.
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[laTOXOrHYECKAS APTEPHATBHAA THIEPEMUS BOSHUKACT MO ae-
crpremM HeoOHYHRX (TAaTOMOTHYECKHX) Pa3ppakuTeneit U B pee.yﬂb'raT.e
[OBLIIEHMS UYBCTBHTEMBHOCTH COCYACB K OORYHbIM BoagelicTBusaM. Oua
CONPOBOKIAET DA3BMTHE TAKMX MaTONXOrUYeCKuX NMPOLECCOB, KK BOCTAe-
uMe, AAEPTHS, OKOTH, AuXopaaxa. Ee KAMHMYECKMMM NpPUMEPAMM MOTYT
ShiTh MHQEKIHONHKAS AW AANEPIHYECKAA Chillh, TOKPaCcHEHHE JIHIA 1pu
MHOTHX MHQEKINOHUEIX HoNesHaAx (KOps, CKAPJIATHHA, CHITHOH TH(), Ho-
KpacHEeHHE LOJOBHHEL JIMIA NP HEBPAITMU TPOHHIYHOTO HEPBA M T.A.

13.5. HaszoBume ocHoBHuie mMexoHuame! pozBumus namonozuve-
ckolU cpmepuansHold sunepemuu.

PasnnualoT ABa MEXAHHM3MA, HeliporeHHRHl W CBA3AHHEUL ¢ geficTBHeM
MECTHBIX XMMHYECKHX (MeTal0MnvecKux) QakTopos.

Hetipozennan apmepuarvnas zuncpemita B 3aBUCHMOCTH OT KOHKDET-
HWX MEXAUM3MOB €€ PAasBUTHA MOXKeT ORTh HeipomoHunecKo U Heupond-
PUAUMUNES 020 THIIOB. )

Tunepemuio, ceasaunyio ¢ OelicMeueM MeCTUX ZYMOPAALHNX (Haxmo-
pog, MHOrAA HASKBAIOT MUONQPEAUMUYECKON, LOAYEPKHBAS TEM CaMhIM
NIEPBUYHOCTH HAPYMIEHKH COKPATHTEARHEX CBOHCTB TTAAKMX MBULL COCY-
[I0B 11O BANSHMEM XHMMYECKHX ATEHTOB.

13.6. B vem cywynocme HELIpDOMORUYECKO20 MEXUHUIMA pa3Bumus
apmepuansioil sunepemuu?

Hetipomonunweckuil mun aprepualhiod THIEPEMHH Da3BMBAETCA NpH
YBeINUeHNH HMITYABCAUMN TI0 COCYTOPACIIHPIIOMIMM HePBaM (Ba3oannia-
tatopam). K nocpeadnM OTHOCATCSA MApacHMIATHYECKHE HEDPBBI H CHMITA-
THYECKHE XOJMHEPrHYECKHE HEPBH, MEAMATOPOM KOTOPBIX SBIAETCS 4llg-
THIXOJKH. .

B skcmepuMenTe Ha KMBOTHUHX 9TOT TMI apTeDPHANBHON THMIEPEMUE
BOCMPOH3BOAAT IYTEM PA3APAKEHNA COCYZOPACHIMPAIRIIMX HepBoB. Tak,
pasapamenne chorda tympani (Beres n.facialis) BmanBaer APTEPHAIRHYIO
TMIIEPEMHIC H yCUAEHHE CeKPEl[HH MOFHMMKHETeI0CTHOH CMFOMHOM XKereshl
{onuir K.Bepuapa).

B kaumuxe welipororuyeckas rumepeMus BO3UUKAET Yaile Bcero ped-
JCKTOPHO B CBA3H ¢ DA3EPAKEHHEM 3KCTepo- M MHTEPOPENENTOPOB, d TaK-
e TPU PasAPaKednK COCyAOPACIIUPAIOUINE HEPBOB H HX LEHTPOB. JTUM,
B YACTHOCTH, 00bACHAETCA MOKPACHEHHE JTUNA K RIEH TPH MATOTIOIHYECKHX
IpOUeccaX BO BUYTPEHHHX OpradaX {AugHEHKAX, CepAale, Nevenu).

13.7. O6vachume neliponapanumuyeckuii mexcHusm pazBumus
apmepuanbHol 2unepemul.

Heuponaparumuuecxas apmepuaivnas cuflepemus Da3BHBAETCA MPH
NPEKpaleHny EMUYABCAIIMN 0 CHMIATHYECKHM JPEHEPrHYeckHM Hep-
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BaM, 00Maflai0IIMM COCYNOCYKHBAOIMM JieicTsneM. B akcnepuMenTe l1a

JKHBOTHRIX MOAEAIHPYETCA ¢ NOMOMIBI0 XHPYPTHYECKHX BMEINATCABCTE H

dapMaxoIorHYecKUX MeTOZos. HacTO NMPUMEHAETCA Mepepeskd CuMIaTHYe-
CKHX aJipelieprHYecKuX BOJOKOH H HEPBOB. Tak, MpH Hepepesaliin CHMITa-
THYECKHX BOJIOKOH Cefla/IUINHOTO HEPBA HabIaeTcsl PacliiMpeHue COCY I0B
Aanku Jaryixd (ousrr A.Basbrepa), a npu yvaanedun meilioro ysmaa cum-
MaTHYECKOTO CTBOJNA OTMEYAETCA MOKPACHEHME H MOBLINIEHHe TeMIEPATYPhI
yXa Kpolnka Ha cropone onepaimy (ommt K. Bepuapa).

K dapmaxogornieckuM MetoaamM  BOCIPOK3BEACHHS apTepUaThiOH
rumepeMHE  HeHDOMAPATMTHYECKOIO TUIlA OTHOCATCA OAOKaga Hepegadn
HEPBHEIX HMIYAbCOB B CHMIATHYECKHX y37AaX ¢ MOMOIIBIO TAHrIHMOOIOKA-
TOPOB, Hapynienue 06paA30BaAKHS, AENOHMPOBANHA M BEIEACHHA KaTexo/d-
MMHOB OKOHYANMAMH CMMIATHUECKUX HePBOB (MTPHMEHEHHe CHMIIAaTOIHTH-
koB), O/I0KANA ¢(-3PEHOPENENTOPOR COCYMHCTHIX TAANKHX MBI ¢ ITOMO-
HRK COOTBETCTBYIOIUX AAPeHolI0KATOPOB.

13.8. Kakue zymopansroie thakmoper mozym BbizeiBame pazBumue
apmepuanbHold aunepemuu?

ApTepHankuas rulepeMus MHOLADATHTHYECKOTO THUIIA MOMKET pa3BH-
BaThCA NMOA JeHCTuMeM TPEX [PYIN TYMOPATBHBIX (bakTopoB: 1) neopza-
HuMecKkux uowos (Kaaus, BOROPOJA) M Oeguuuma kucaopoda, 2) memabo-
aumog (MONOYHOIl KMCAOTHI, OPraHmieckux Kuctor nuxiaa KpeGea, AJ1D,
AM®D, anengsmma); 3) BUOROTUNECKY GKITUBHDLY gewjecms (THCTAMMUa, ce-
POTOUNHA, KMHMHOB, MDOCTALAH IMHOB).

Ykazaunpie QakTophl BHI3WBAIOT PACHIMPEHHE COCYIOB, ACHCTBYA JH-
Ho HenocpesICTBEHHO HA IIAAKME MBUIIB COCYAMCTON cTeHKH, MHGO Ono-
CPEAOBANHO, yepes BAMsHHE HA BHAOTEAMR COCyHOB.

13.9. KaxoBa pons andomenun KpoBeHocHelx cocydo8 8 pasBu-
muu apmepuasnbHod aunepemuu?

Iiox peficTBueM 1€AOTO pPAga MECTHHIX [yMOPAALHLIX (DAKTOPOB, B ua-
CTHOCTH, GUONOrMHECKH AKTHBHALX BELECTB, BHIOTENHANBHBIE KIETKH CO-
CYJIOB BBIIEAAIOT BEINECTUO, MOJYYHBINEe HA3Bauue Gaxmopd peraxCauiii
IHAOTEIMANBHOTO TNPOMCXOMIEHN ([0 MOCACIHHM NAMHEIM, 3TO OKCHJA
azota (1I), ofpasywtiuiics H3 aMHHOKMCHOTEI aPrUHHHA). Y KasamHbli
dhakTOp pelaKkcaluy AeHCTBYeT MA ITaKOMRIEYHBIE KAETKM COCYAHCTON
CTEHKH M BAI3BIBAET HX rMOepHONApH3aliio. PeayJbTaTOM 9T0TO ABAAETCA
yMeHBIleHHe (43aJIbHOT0 TOHYCAd KPOBEHOCHBIX COCYIOB M HX PaclIKpenHue
nojl AeHCTBHEM JABJEHHA KPOBH.

13.10. HazoBume BozmoscHoie ucxodbi apmepuasbHol sunepemuil.

B GonpmmicTse clytaer apmepuaibHaa zunepeMus COMPOBOXKIACTCS
yBenHyeHHeM o0MEHa BEIIECTB W YCHJEHMEM AESTENBHOCTH Opraua, uTo
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SRASETCA MPUCTIOCOBNEHHEM K eHCTBHIO MOBRIIEHHOMR G yHKIUHOHANTEHOR
1arpy3KH.

OnHAaKO BOSMOKHEI U tebaaronpuaTiisie nocleactsus. [ipu aprepHo-
ciIepo3e, HaNPUMep, PE3KOe pacIuupenue cOCYAa MOXKET COTIPOBOMIATHCA
pa3pWBOM €ro CTEHKM M KPOBOM3/IHAHHEM B TKaHb. Ccobedno vacto Io-
fo6Hoe ABJelHe HAGTIONAETCS B IOJTOBIOM MO3Ie,

13.11. Ymo makoe BenosHas aunepemus?

BeHOSHAS TrHNEpEMHSA — ITC YBEAHUYEIME KDOBCHANOHHeHMA
opraia WIH yYacTKa TKAaHH B De3yJbTaTe 3ATPYAHEHHOTO OTTOKA KPOBM IO
BeHAM. '

13.12. Kakue chaxmopesr mozym Geimb npuyuxol Benozrol zune-
pemuu?

HapyllleHue OTTOKa KDOBH N0 BeHaM MOXeT ObITh CBSI3aAHO €O CHe-
AyolME GakTopaMu: 1) enympucocyducmnimu (3agynopka veu TpoMGOM
win ambonom); 2) amecocyducmon (CHABICHHE BeH OIYXONbo, PySLOM,
yBeslMueHHON MATKOH, OTewrol xuaKocTsio); 3) GaKTopaMu caMoi cocyou-
cmoti cmenxu (KOHCTHTYIHOHANbHAS cAab0CTh 3/ACTHYECKOrO anmapara
BEH, HEFOCTATOYHOE DA3BUTHE M HOHIDKEHURIH TOHYC [71aJIKOMBIIIETILIX
3MEMEHTOR HX CTeHOK), 4) Hapywenusmu oftgelt zemodunamuxn (ocnabre-
Hue HYHKUIMK TPABOTG KeAYAOYKA CepANa, YMeHbIIEHHE MPHUCAChIBAIONIErO
melicTBHa rpymHoil KJAeTKH, 3aTpyjHeHHe KPOBOTOKA B MaNOM KPyre Kpo-
BOOODAIEHH).

13.13. Kaxumu npusHakoMu nposBraemcs BeH03HOR aunepemus?

s genosnoit zunepemut: XapakTepHBl YBEAKYEHHE OPrayda HAH yuyacT-
K4 TKAMH, I[MANO3, MECTHOE MOWIKEHHE TEeMMepaTypHl, OTEK, TOBHIIEHHE
JAaBMelinA B BEHAX K KANWLIAPaX 3acToiiofi 06MacTH, 3aMeIIeHHE Kposo-
TOKa, BRIXOZ PMTDOIMTOB 3a TMPEAENR cOCYEMCTOrC pycia (amaueges). Ha
3aBEPIIAIIIEM 3TANlE MMITEPEMHH BO3MOXHEl MasTHHKOOOpPA3HOe JBIKEHHE
KpoBu M Ta3. JIAHTENFHOE PACHIVPEHHE BeH NPHBOANT K PACTKEHMIO MX
CTEHKH, YTO MOKET COTPOBOKIAThCS THTepTpodueil MhlIedHoi 060N0KH,
ABNeHMAMY QAeGOCKIEPO3a M BAPHKO3HOTO PACIIIpPetnsa Ben.

13.14. Kakue mecmHue u obujue HapyweHus Mozym 6Gbimo cA€d-
cmBueM BeHo3HO 2unepemuli?
Mecmume uzmenenusn npH BeHRO3HOM ranepeMu CBA3aHBI B OCHOBHOM
C KHCAOPOAHRIM rofofammed (rulokKcued) TKAHH. UuitoKCHst NpH 3TOM
NEPBOHAYANIBEHO oﬁycnomleua OrpaHHYeHMeM I[IPHTOKA apTepHaJ’[bHOI‘f’I Kpo-
BM, 2 3aTeM ,[[EﬁCTBIdEM Ha THKaAHEBhIC @epmen’mme CHCTeMEBI ITPOAYKTOB Ha-
PynieHHoro 06MEHEI., CACICTBHEM Yero sB/MCTCA HapyliciHue YTHAKIAIHH
KHCTIOPOJA.
Kucnopomioe romomanue npu BeHosnoit runepemuk 06ycloBJINBAET
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PacCTPOACTBA TKAHEBOro MeTabOMM3MA, BHIKIBAET aTpodMIeCKHe u aMc-
TPOUYECKHE UIMEHEHHS, U3OMTOYHOE PaspacTdHHE COCRHHMTENhHOH TKa-
Hi (HANPHMED, LUMPPO3 MeYeHH NPK BEHO3HOM 3acToe, BRI3BAHHOM Hegoc-
TATOYHOCTBI QPYHKOMM CEPAmA).

Ecmu BeHosHaa runepemus umeer IEHepalH30BAHHEIR XapakTep, To
BO3MOXEH DAA 0buix 2emodunamumecxux HApYenuil ¢ TUKEARMH NoCTe)) -
CTBHSIMH. Haule Bcero oHM BOZHMKAKT IPH 3aKYNOPKe KPYIHBX BeHO3HBIX
COCYEOB —- BOPOTHOW, HUXHEH 1070l Ben, Cxorrenue KPOBH B YKazalHERIX
COCYIUCTRIX peaepeyapax (ac 30% mceit xpopn) conpoBomaaeTcs Pe3KuM
CHIDKCHHEM apTepUANbHOro AABACHUA, HAPYUICHHEM MHTaHMs ARUIHEHHD
BayKHRIX OPraHOB (CEPAUE, MOAL), 'ITO MOKET BECTH K CMEPTEIBHOMY MCXO-
ay.

13.15. Ymo moxoe uwemus?

NmeMus — 210 yMeupmenme KPOBEHATIONHEHUA OPraHa MAH VYaACT-
Ka TKAMK B DEIYIBTATE OrPAHUYEHHS WAk TIONHOTO [IPEKPALEHMS IOPUTOKA
apTepHANbHOi KpoBH. MineMuio HasniBaIOT erme Mecmimim MAROKPOSUEM.

13.16. Karue npuswaxu xapokmeptu Ong uwemuyu?

Huemus xapaxrepuayercs nobaeateruenm V9acTKa Oprada, CHHKEHu-
€M CLO TEMIMEPATYDBI, HADYIUEUMEM IYBCTBHTENRHOCTH (oulymenne oneme-
HHA, NOKAABIBAHUS, TMOAZAUMA “Mypamniek”), GoneBrim CHHAPOMOM, YMEHh-
HEHNEM CKOPOCTH KPOBOTOKA M Opralia B ofibeMe, MOHMKEHMeM aprepH-
a7IbHOTO NaB/€HUA HA YYACTKE apTepHH, PACHIONOKEHHOM Hitke NpernsgrcT-
BUS, TIONIKEHHEM HANDSKCHHS KHCAOPOIa B HIIEMH3HDOBAHHOM VYacTKe
OPTAaHd WM TKAUM, yMEHbIenneM oHpa3OBAMKA TKAUEBOL WHAKOCTH H

CHUXEIHEM TYpropa TKaHH, MApymeHdeM hyuKumum OPraHa MIH TKAaHM,
AUCTRODHYECKUMY H3MEHE HUAMML.

13.17. HazoBume ocHoBxsie muner uwemuu 8 3aBucumocmu om
NPUYUHB U MRXAHUIMOB ee BO3HUKHOBEHS.

OcHOBUBIMH THDAME uIleMuM sBEsIOTCS KOMIIPECCHOHHAs, oBTyparu-
OHHAA M AHIMOCTACTHYECKAS,

Komnpeccuonnas wieMus Bozuuxaer B pe3ynbTaTe CHABNCHUS apTe-
puil u3BHe AuraTypoit, pybom, OMYXOZIBIO, HHOPOIHRIM TEJIOM U Ap.

Obmypayuonras wmesus spasercs CAEACTBHEM YacTMYHOrO CYKEHust
AN TIOJHOTO 3aKPHITUA TPOCBETA apTePHil aTepOCKICpoTUYECKoh G-
Koi, TpoMboM uan 3m6o70M.

Aneuocnacmumeckas nieMua Bo3HHUKAET BCIERCTBHE CIa3Ma aprepuii,
BhI3BAHHOTD 3MOUHOHANRHKM BO3EHCTBHEM (cTpax, BoNHEeHne, rHeB), du-
SHYECKUMH (DAKTOPAMM (X007, TPABMd, MEXAHUYECKOE DA3ApAKEHHE), XK-
MHYECKUMH arCHTAMH, HUONIOTHYECKHME PasiapaKHTedAMK (Toxcuunr Gax-
Tepuil) ¥ T.5 B ocuope cmaama MOTYT JeXaTb UepBHBle pedieKTOpHRE
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Y " R o
MEXAHH3MB HIH HellocpeACcTBEHHoe AeNCTBHE PAa3ADAaKHUTENeH Ha I'NAjKH
MBIHIBL COCY ZOB (BIMSHKE BasoNpeccHHa, aurnoreHsuHa !, aHpoTenuHa).

13.18. Yem onpedensemcs xapakmep OBMEHHLIX, qbyHKL;UgHaﬂb-
HBIX U CIPYKMYPHBIX HAPYWerUutl 8 MKany npu ee UileMulu : ‘

XapakTep TAKHX HapylleHuHl onpejenseTca CTENEHBIO KHCﬂOpOﬂHS;E
rofiopatka, TaXKecTh HIOKCHH, B CBOKY QUEPEfh, SaBH'CPIT OT cxo[;o o
PASEUTHA M TUNA WINEMHH, €€ MPOAOLKNTEIBHOCTH, JIOKd.JIH3aL[HMé :; ;[I:{HH
Tepd KOAJATEpaThHOTO kpoBoobpaneHns, OYHKIMOHATEHOTO COCT

: ; aHH.

Oprdﬁ..}gig,{ BOAHHEAIOMAS HA YYacTKe MoAuoi oﬁTypaumg HIH KOM:
mpeccHH ApTepui, NPH TPOYKX PABHUKIX YCAOBHAX BRISRIBAET Honee T:-[}Keu
Jible Y3MeHeHHA, YeM IpU Cra3Me. DRCTpopazBusaoniasca HIIEMHA, ."m 1
AIHTEBHAA, TMpoTexaeT Gogee THH{E.‘HO IO CPAaBHEHHIO C MeIeHHOPA3BM
; i1 H HellPOEOJKHTEIRHOH,
BleHl};;%iiﬁz H{M3[-II}EIiI[-l0 BAXKHBIX OPraHoB (MoO3r, cepmie) uMeeT HoJee
TSKENhE [MOCAeACTBHA, YeM HINEMHS T0'TeK, JETKUE, cenel::;enmi‘ a HLE[BMHFf
nocneadux — 6ojee TaXenkle MO CPABHEHHIO ¢ Mutemuett cxene'_rm’m MBI
IIeqHoH, KOCTHOH WAu XpsauleBol TkaHu. Mosr v cepane xapaxTepuayioTcs
BHICOKUM YPOBHEM 3lHepreTHyeckoro olMena, MO, HeCMOTpA HA 9TO, MX
KOJUIATEPAIRHEIE COCYAB! (DYUKIMOHAARHD He cnocolHb KOMHEHCHpﬁOBa;rIS
HapyumeHue Kposoofpamerna, HAMPOTHB, CKEACTHAE MBIINE H oco0eH Y
COEAMHHUTENLHAA TKAHR, HAATOAAPS HM3KOMY VPOBHI0 OHEPreTHYECKOTro O
MeHa B HUX, fomee yCTORUMBR B YCIOBHSX HIUEMMM. )

JaTpyalieHne MPUTOKA APTEPHAABHOM KPOBH NPH NOBRILCHHOH d)yHK-
UHOUATEHCH aXTHBHOCTH ODraHa MAH Tkanu Oofiee OMACHO, YeM B COCTOA
HEH MOKOS.

13.19. Korumu nocaedoBamesnsHelmy cmaau;mzt xapakmepusy-
emca namozenHes Hapywenul 8 uwemuzupoBanHol myanu?

Briaenswor ciegyoue cragun MatoreHesa.

I. Hapywenna anepreruueckoro oOmena. OHu NposBAKIOTCS CHIKE-
HueM 3@dexTuBHOCTH MKTa Kpebca U TkaHeBOro ABIXaHMA, AKTBAIME
[JIHKOJK34, @3 B KOHEYHOM HTOTEe — YMeHRIIeHHeM COJep’KaHHUS B KIETKAX
MAKPOBPruYeckHY CoefMHeHuH — KpeaTuHGocdata U AT, Hapymeune
0fpa30BaliMag DHEPrHH HA YYACTKE MINEMPM [ATOTEHETHYECKH CBI3AHD C
HEAOCTATOYHDH AOCTABKOH KHCAODOAA W HeoHXOAMMEIX [ OKHCIeHHA
cy6cTpaToB, CHIKEHHEM AKTHBHOCTH M CHHTe3d (DEPMEHTOB, BRIXDIOM
depMeHTOB W3 MOBPEXKAEHHHX KIETOK, pasofmenmem okucmeums ¥ ¢oc-
dhopHIHpOBAH L. '

II. Hapynrenne aHepro3aBHCHMBIX IPOUECCOB B KJIETKAX, BRI3BAHUOE
yMethiieHneM o0pa3opaHud 9HEpruu. [Ipy 3TOM HapylLraioTcs cremmdirye-

125



CKHe QYHKIMH KITeTOK (COKPAaTHTENhUASL, CEKPETOPHAA U AD.), MEeXauH3MbI
4KTHBHOTO TPAHCIOPTA BEINECTB, B YAaCTHOCTH, PaboTa MOMHBIX HACOCOE;
TIOHIKAETCE OHOCHHTE3 GENKOB HEeKOIMATEHOBOTO THNA, YYACTBYIOIAX B
CTPYKTYPUOR OPraHM3anMu KIETOK M TKaHeid. B KoMeyuoM Hrore pa3BHBa-
I0TCA TIOBPEXNCHUE KIETOK M HEKDOOMOTHYECKME M3MEHEHHMS, KOTOpEIE B
CAMbIX TAKENRIX CAYYaAX 3dKAUYHBAIOTCH 06pa3oBaniieM Ouard HEKpo3a —
unapxma. '

HI. Ycuneme 6uocunTesa KoMmOHEHTOR COCAMNMTENbHON TRaHM —
KOJJAreHa, MNKO3aMMHIIKKAHOB, T/INKONDOTENHOB, IBATIOMMAXCS 0CHOBO
AL TIOCTENYIOMETO CKAEPO3NPOBAHMA HIIEMK3H POBAHHOTO Y4YdcTKa TKAHK
WJIK opraMa,

13.20. Ymo makoe cmaz?

Cras — aTt0 3aMeAMeHHE H OCTAHOBKA TOKA KPOBH B KamHAAApaX,
MEAKHX apTepHAX H Bedax,

13.21. HazoBume ocroBrure Bapuanmer cmaza u ux npuyuHer,

Pazanyator ummeMmdeckuil, BeHO3HME M UCTHHHEI {KanMIIIpHEAL)
CTaa.

Hutemumeckust v 6enosuniti cras Pa3BHBAETCH KAK CREACTBME UINEMMH
¥ BEHO3HOH IHNEPEeMHH M NMOITOMY HMEET Te e NDHYHHEL, 9TO M YKa3dH-
ble MECTHRE PacCTPORCTBA KPoBoohpairerus.

Hpuunnoit ucmunnozo crasa MOTYT ObiTh (M3nveckne (Xoxof, TEILNo),
XUMHYeCKHe (SR, KOHIEHTPUPOBaHHET DAtTROp HATPHA XJOpUIA H APYTHX
COJER, CKUNMUAAP) 1 HHoIOTHYeCK e (TOKCHHBI MHKPOOPraM3MOB) darTopet.

B marorenese mcTmuMoro crasa Gosmmmoe awavemme MPHIAETCS ABYM
dakTopam: 1) BHYTPUKANRANAPDHOR  @zperayuyc  spumpouumos, T.e. nx
CKJICHBAHMIO ¥ 00pa30BanHI0 KOHTOMEpPATOB, 3ATPYAHAIOUINX KPOBOTOK,
2) samednenio xposomoxa B KallMAnApax BCAEACTBHE CIVINEHus KDOBH. B
HocenHeM cayyae Be/lymas pofh NPUHALIEKHT MOBHHIIEHHIO IpPOHHIAE-
MOCTH CTCHKH COCYIOB, PACTIOJIOMRENHRIX B 30HE €T433,

13.22. Ymo maxoe mpom6o3z?

TpoM603 — 910 nponece NpuKU3HEHHOTD 006pa3oBAHMA HA BHYT-
pexiell MOBEPXHOCTH CTEHKH COCYAOB CTYCTKOB KDOBM, COCTOAINNX K3 ee
ONEMEHTOB. DTH CTYCTKH MORYYMAN HA3BAHHE T poMboOE.

Tpombut GriBaror npucmenountimn (acTrano YMEHhIHAKT OPOCBET CO-
CYAQ) U 3aKynopusaiomumy, '

B zaBucnmocti ot crpoenna pasmmuanor Gerwe, Kpacume U cMewan-
Hoie TPOMORL. B nepeowm cayyae TpoMO 06pasyi0T TPOMOOEHTE, NEHKOIHTE,
a TaKKe HefOMRIIoe KOMMYECTBO HeKOB MLAA3MBL BO BTOPOM — 3DHTPOH-
Thl, CBA3AHHBIE MexXIy cofoH HHUTAMHK dnbpuna; cMeniaHHERIe TPOMOLL cOo-
CTOAT M3 YePeAYIOIUXCE GeNBIX M KpPacHHX CI0EB.
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13.23. HaszoBume mpu ocHoBHbix ghakmopa, cnocobecmByrowux
mpomboobpasoBanuio (mpuada BupxoBa). N

1. Hospexcdenue cocyducmoti cmenxu. OHO MOX)eET BOZHMKATH N0 ;[en-
cTBUeM GHINYECKMX (MeXauuueckas TPABMA, DJAEKTPHYECCKuil TOK), X BM -
yecknX, GHOMOrMYecKHX (SUNOTOKCHMHE MMKPOOPTAHU3MOB) (haKTOpO ‘oji;
taKke B PE3YARTATE HADYNIEHMS TNHTAMHA H Merafo/u3Ma COCYAUCT
mem{ZI.(LHapymeuue AKTUGHOCTNY C8EPMHIBAIOUIEH U npomuaocecépmgésarougf)zé
crcmeM KPOBR K COCYANCTOR ¢TeHKH. [l 06pa3soBaHuA TROM 0B GOk
SHAYEHME WMeeT KaK MOBHIUENHE aKTHBHOCTH CBEPTRBAIONIEH CHCTEMi
KPOBM 34 CUeT YBeJAHYCHHA B Heil KOHUEHTpANKK HpOKOdiy&HH'IOB,' TaKoﬁ
MoHIDKEeHne dKTHBHOCTH TPOTHBOCBEDTHIBAKINEH # (DHODHHOTHTHIECK
CHCT%I\,j.SaJueaﬂeuue xpogomoxa. IToT GaKTOp MO3BOJAET OOBACHHTH, MOYe-
My B BEHaX TPOMOH 06pa3yloTes Yanle, "leM B apTepusx, B netax Hmﬁﬂmf
KOHEHOCTEl — YaIle, 9eM B BeHAX BEPXHMX KOHCYHOCTEl; a TakKe BhICO
KVIO YacTOTY TPOMOD06PasoBaHMs NPH JIeKOMIIEHCANMH KPOBOOGDAIEHNS,
ni}eﬁmaaunn Ha AANTEARHOM MOCTEThHOM PEKHME.

13.24. U3 koxux ¢haz cocmoum npoyecc obpazoBarus mpomba?
B vem ux cywyHocms?
[Iponecc TpoMbooHipazoBanus BKMIOYAET JBE (hashl KAETOYHYIO M
: 0.
Md%é‘,?;?{f;g xnemounotl askl COCTOHT B adzesuy, azpezauiu W azanio-
munayuy TROMboOINTOB (MofipodHo oM. paza2h). ]

IInasmamuveckan Gasza (daza koaryasnuu KpOBIE) Mpe/JCTaBAACT €O ,
GOl 1elms MOCHeAVBATERBHRIX OUOXMMMYECKHX PEAKIMH ceepmuieanus kpo-
U, KOMEYHRIM DPE3YJBTaTOM KOTOPHX #ABAAeTcA ofpazoBaimne dubpuna —
BAXHOTO KOMITOHEHT4 TpoM0a.

13.25. Kaxue ompuuomensHoie nocaedcmBus MOdCEM UMEMb
mpomboobpazoBanue 8 ycaoBusx namonoauu?

ITpu paznmunmx 3afoneBapngx oOpasoBaHHe TPOMOOB MOMKET COIpPO-
BOAIATHCS TSDKENBIMH [OCAACTBASIMM, BRI3BAHHRIMH OCTPHIM HapyIICHHEM
KpOBOOGpAIier N B 30HE TRPOMOHDPOBAHMOIO COCYAA (HIIEMHSA NMpPH TpOMﬁD-‘
ae apTepuil 1 3acTOR KDOBH MpH Tpombo3e Be[-l)u. KoueunpM aranom Momxer
OHTH pasBuThE Hexposa (ungapkma) B facceline TpoMOHPOBAaHHOTC, JH-
IeHHOro Kommarepaiei cocyma. Ocoberuo Be/MKa POk TpOMﬁOBE: BEHeY-
HBIX apTephil B pasBuTHH MHGAapKTa Muokapaa. TpoMQos aprepuii MO}I{e'l-'
MPUBOJKNTE K TPOGHYECKHM HADYIIEHMSIM ¢ NOCASAYIIAM Pa3sBUTHEM TaH
rpeubl KOHEYROCTEH MpH aTepockiepo3e, o6IMTEpHpYIONIEM YHAapTEpUATE,
caxapnoum nuabere.
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13.26. Ymo maxoe smBonus?

IMOboAMA — 310 3aKYNOPKA COCYAOB TENIAMH, TPHHOCHMBIMH TOKOM
KpoBu My auMMdEL. ITH TeIa HASHBAKNTCa 3MO0O0TaMH.

13.27. Kaxue Bvidensiom Buder smbosuu?

B 3aBMCHMOCTH 0T X2PakTepa 3MO0NOB M X NPOMCXONKAEHHA PasiH-
valoT aMO0HI0 IK302eHNYI0 U SHOOZEHMYIO.

[To noxamuzanuy BLHIAENAIOT 3MOONHI0 GORBLOZ0 U MAAOZO KPyza KPo-
BO06PAWEHNSA, 3 TAKIKE CUCIEMYBL BOPOMMHOL SEHbL.

Ouenp penko GelBaeT Tak HaspiBaeMas pempozpadias sMO0aMd, KO-
Iia ABMKEHMC 5MGOIa MOZ4MHACTCS He TCMOAMHAMAYECKMM 3aKOHAM, 2
CHJIC TAKCCTH caMoro amGosta, U napadoxcarvias smbonua, Koropas Ha-
6monaeTcs Mpu HE3APALICHUM MCKIPEICEPIHON MMM MEKKeTyAOUKOBOH
IEPErOPONKH, B PO3YJIBTATC Yero aMOGOMEl M3 BEH GONBIIOrO KPyra Kpo-
BOOOpAIEHUA H NPABOM NONOBHMK CCPIIA TMEPEXONAT B JEBYID, MHHYS
Majbiil KpyT.

13.28. HasoBume ocHoBhbre npuyuner 3ME0AUY 3K302€HHO20 NPO-
UCXONCFEHUS.

B zapucumocTi OT mpuponwl v xapakTepa 3mM60M0B, TOCTYNAIOHHX Ha-
BHC, PasIMYAOT CRCAYIOMIME BUAB! 3K20IeHHON aMO0NHK: soadymunyio, 2a30-

BaKmepUanvhyts, Napasumapiyto, sMOOIHIO TIOMIULIMU UHOPOOHbIMY
menamu.

Bosdywras amBorus BO3HMRaET NPU PaHEHHH KPYIHHIX BEH TOJOBLI M
LIEY, KOTOPBIE clafo CIMUIAIOTCS W JaBJeHde B KOTOPHIX OIN3K0 K HYIIIO
HAKX OTpHIlaTenvHoe. B pesympTaTe B MOBpexkJEHHLIE BEHH 3aCachIBAETCA
BOBIYX, 0COGEHHO Ha BLICOTC BAOXA, C MOCAEAVIONEH 3mbonuei COCYZOB
MaJIoro Kpyra KpoBooGparieH .

Tazosan smborua pasBMBAETCA TIPH PE3KOM TMEPEMAAC aTMOC(EPHOTO
AaBJMeHHA OT [MOBBIMIEHHOTO K HOPMaAbHOMY (y PabouMy KeccoHOB M BOJO-
JIAI0B)} MM OT HODPMAIBHOTO K TIOHWKEHHOMy (IPy OBICTPOM NOTbeMe Ha
BHICOTY WX BO BPEMA PasrePMeTH3aliui KaGuHSI BRICOTHOTO JAETATENHHOIO
anmapata). [Ipy 9ToM yMeH®BIIaeTCA PACTBOPUMOCTh I'az0B B TKAHAX W Kpo-
BH, MPOUCXOAUT AECATYPaIHA, T.. MEPEX0] Ta308 W3 PacTBODEHHOTO CO-
CTOAHMA B razoo0pazHoe, ¥ 2aKylOpKa MySHPbKAMH 3THX TasoB (B MEpPBYIO
OYepeay 430Ta) KalMLIAPOB, PACHONOKEHHHX IVIABHBIM 0OpPazoM B cHCTe-
Me BoBIIoro kpyra KpoBoofpameHys.

13.29. HazoBume ocHoBHbie npuyurtr sm6osuy 3HO02EHHOZ0 NPO-
ucxoxcoerus,

K oHzmorenHoii amGonuu orHocsTes smGonus Tpombom (Tpomboambo-
JNust), KHpoBag aMO0MA, TraHesasd >MO0gus, MOOIHT OKOMOILTOAHBMMH
BOaMu.
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HerouHHEOM — mpomBosmfoauy SBASCTCH  HACTANA  OTOPBaBLICIOCH
TpoMBa, YaIue BCETO TPU ACCITMYCCKOM MM MHOHHOM €r0 PACIaBICHHH.

JKuposas smborun BOZHNKAeT TIpY NOMAZAHMKM B KPOBOTOK Kanelb
mxupa. [IpHIMHOR 910r0 Hame BCCrO ABJSIETCSA UOBPCKICHHE (pasw{os)ﬁe—
HME, CHILHOE COTPACCHHE) KOCTIOTO MO3T3, TOAKOXKHON WM TazoBOH
ENETIATKH,

Tranesan smboiiis Mokcr OpiTh 00ycIOBAEH2 3aHECCHUEM B KpOBe-
HOCHOE pycio OOpHIBKCB DA3JMMHBIX TKAHCH OPTalluiMa IIPH MX MOBpER-
zenpn. Ocofoc 3uaseHue HMceT IMOOTIMS COCYIOB KJIETKAMM 370KadCCT-
ReHHHX OTYXOJCH, 1OCKOARKY SIBIDICTCA OCHOBHBIM MEXAHH3IMOM obpado-
BaHUA METACTAIOB.

Imborus orco,awmzoaumuu godaMi BOIHUKAET B PEIysbTaTe LONAAaHHA
OEOJOIIOTHBIX BOA BO BDEMS DOACB B MOBPEKASHHHIC COUYIbl MATKU Ha
YHACTKE oTmeAnBmeica 1AICHTE.

13.30. Ymo nowumaiom nod muxpoyupkyasuueid? HosoBume oc-
HOBHbIE MUNbI HOPYWERULT MUKPOLUPKYASULU.

MUKPOUHPEYJIAUHA — 5TO ABIKCHAC KPOBHU U AUMPB IO MHIK-
DOIMPKYIATOPHEIM KPOBCHOCHOMY M TuM(OHOCHOMY PyCIax.

MuKpoyupxyasmoproe KPOSeHOCHOE pycAc COCTOMT M3 COCYAOB, aMa-
MeTp koropbix He Npeshmaet 100 muM, T.C. apTCPHOI, METAPTEDHCI, Ka-
UMHEPHBIX  COCYOOB, BEHYJA H  APTePHOJO-BENYJIAPHBIX aHaCTOMO30B

(puc. 38).
Faa@nueii xkonan

Al
Memapmepuo

flpexanunaapmsill ™ -
cqbuﬂxmep

Puc.38. CxeMa CTPOEHUA MEKDOLHPKYIATOPHOID PYCIa:
ABA .- apTepUOBCHOBHBIL AHACTOMO3

Monueunaa ™
Benynd

Muxpouupkyasmopioe IUMPBOHOCKOE PYCAG UPCICTABIICHO HaYaTIbHbIM
oraenoM JuMpATHICCKOH CMCTEMB, B KOTOPOM IIPOHCXOAMT obpasoBaHue
.IIHM(I)BI Y IMOCTYILICHHE e B .IIHM(}J&TPI‘ICCK‘HC KarnaaAape:.
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Hapynieans mykpolupryIanuyu AeTAT Ha TPH Tu-
TIa: SHYMpUCOCYduciible; HAPYLIEHHS, CESSAHHBE C UIME-
HEHUAMY CAMUX COCYJ08, n enecocyducmve.

Bonpmme yemexn B mayyeHWW sakoHOMEpHOCTEl
MHEKDPGIHPKYAAIHY B HOPME M TIPY [ATOJAOIMW CBA3AHEI
¢ umerem A.M.Yepuyxa.

13.31. B wem cywrocme genomena nod HazBo-
nuem “caadxc”?

Caramsxk OTHOCHTCS X BHYTPHCOCYAHCTHIM HADY-
A.M.Yepryx MEHYEM MYKPOIMPEYJIS (MY, CBI3AHHBIM C M3MEHEHHEM
(1916-1982) peonorudeckux cBoficTB kpoBu. OcHOBHBIM# (BaKTOPa-

MH TaKuX MIMEHEHHMH SIBIAIOTCA HaPYIUEHHS CYCIIEH-
3MORIOH CTaOHABHOCTH KPOBH, a TaKKe MOBBIEHNE €€ BI3KOCTH.

Lnasipimy 0COBCHHOCTAMM KPOBM TIPH CJADKE ABIAIOTCA NPUIIIAHNE
APYT K OPYUY SPHTROIHTOR, JefKOINTOB ¥ TPOMOOIUTOB, YBEINYCHHE B~
KOCTH KPOBM, UTO 3ATPYIHACT €€ ABMKEHME T MUKDPOCOCYIaM. [Ipy sTOM
TOK KPOBM PE3KO 3AMELIAETCA U HANOMMHAET IEPEMEMIEHME I 110 AHY
pexu (HazpaHVe “cramk’ npomcxonur or anrm shudge — ryctas rpass, tu-
Ha, 1i).

B 3aBucumOoCTH OT PasmepoB arperaToB KJIETOK KPOBM, XapakTepa HX
KOHTYPOB H ILJIOTHOCTH YIIZKOBKH 3PUTPOIMTOB Pas3iMudaiOT CAEAYIOLIHE
TWIIBL  CAlKA: KiqcCud€ckufi (KPYTHBIE DaaMephl arperatos, HEPOBHbBIE
OUEPTAHNA KOHTYPOB H INOTHAA YIAKOBKA SPHTPOUMTOB), dexcmpatosbviil
(pasnuvHAs BEAHY#HA AIDETATOB, OKPYIJble QUEPTAHW:, TVIOTHAS YIIAKOBKA
3PUTPOLNTOB) U aMOPPHbEl Zpanyrosuctsill (OrPOMHOE KOMTMYECTBO Me-
KMX arPeratos B BHAE IPaHyJ, COCTOAUIMX BCEIO U3 HECKOABKHX 3DHTPOIM-
TOB).

13.32. Kax ocywecmBasemcs o6men Bodvr mexcdy naasmol Kpo-
Bu u unmepcmuyuansHol wudkocmeo?

B ocHose ofmeHa BOABI MEXAY MUIA3MOH KPOBH ¥ MHTEPCTHIMAJbHOM
KUAKOCTBIO JIEFKAT TPH Mexanmuama (puc. 39).

1. Hsyemoponnan dugpysua. Mmeer Hambombiiee sHagerue. Ee cio-
POCTh HACTONBKO BENHKA, UTO IPY NPOXOKAEHMH KPOBY UYEPE3 KaMIAADBI
EKHAROCTE TUTa3mbl ycuebaer 40 pa3 nmonHOCTRIO 0OGMEHATBCT € KHAKOCTHIO
MEKKAETOUHOTO POCTPaHCTEA.

Cropocrb guddyauH Boabl depes o6yIo 06MEHHYIO MOBEPXHOCTh Ka-
nunaApes cocrasasicr 60 x B 1 mun, nan 85000 1 B cyTry.

2. Qurompauyua—peabcopbytia. 310 MeXaHM3M MePepacHpeLeaeHIIa
BOJBY, KOTOPBIE ollpeaenserca ABYMA (DAKTOPAMHU: A) ZudPOCMamuieckum
dasjenuesm KPOBH M MEKKIETOUHON KUAKOCTH; 0) onxomuueckum Oasien-
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@M TITA3MBI KPOBH M JKMAKOCTH MHTEPCTHOHAJNLHOTO TpocTpanctBa. Coot-
QOLIEHIE MEKIY ATHMH (PAaKTOPaMM TAKOBO, MTO B apTEPHANLIONR 9actu
KaLIAPA TPOMCXoauT QUILTPANHS BOABL, & B BEHOSHOH “acTH — ee pe-
a6eopbiwst.

CropocTh (PUIbTPALMH depes obIIyIe 06MEHHYIO TOBEPXHOCTh KAl
AspoB oprauuama cocTapnsier 14 M B 1 MuH, nan 20 1 B cyTku, 2 cko-
pocth peabeopbumn -~ 12,5 v B 1 suH, uan 18 11 B cyTRM.

3. Muxposesuxyaapustii mpanctopm. 3TO MEXAHH3M aKTHBHOTO TPAHC-
itopTa UEped SHIOTENHR KaUHIAPOB. Ero OCHOBY COCTaBiser ABJEHIC i
AoIHTO3a (RUHOOHTO3, MEKDOTHHOTHTOS ).

NumcbatHueckni cocyn,

Aptepuona m Benyna

9/10

Kanuansp

DuabTPALMA Peabcopbums

Kanuanap

L ,[ fncbcpyzus L J

Puc.39. OfMen RUAKOCTH MEXAY KPOBEHDCHHMI
KAIWIIApaMH H MEKELCTOMHBIM TIPOCTPARCTBOM

13.33. Kax Baustom usmerenus zudpocmamuyeckozo u oHKOMU-
YecKoz0 OaBnenun KpoBu u MENKASMOYHOU HUOKOCMU HG UH-
mencuBrocmes npouecco8 gussmpayuu—peabeopbuuy B8o0bi 8
Kanunnapax?

Hanpassiciue gpuskenns BOAnt M HHTEICHBHOCTb MPONECCOB (DHAbT-
Pannn-peabcopbuny onpemensores serudmioil addextrBHOr0 umbTpa-
IMOHHOTO nasicHus (P,).

Pstb = (Prx * Pm) o (PUK * Pr'r)’

rae P u P — mmpocraruueckoe M OHKOTUMECKOE AaBIEIHE KPOBM; P nu
P,; — THIPOCTATH'IECKOC M ONKOTYYECKOE JABICHAE MEKTKAIEBOH HKIHIKO-
CTH,

B yeaosnsx nopmut s aprepuanbHOM KOHIE KalWIIAPOB P::l('b =9 MM
PTCT. M 3XMAKOCTH TMEPCKODHT U3 NPOCBET3 COCYAOB B TKaHb ((hMIbTpa-
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IUS), 4 HA BEHO3HOM YYaCTKE P . —§ MM DT.CT., IOITOMY KUAKOCTH Ie-

pexonyT 00paTio U3 TKaHEH B KamvLApbI { pecabeopbirsa).

®OupTpaiIsa Bombl yBesMuuBaetcsl, a peaficapduusa yMeHbnaeTesa npu
YBEAMYEHUH THAPOCTATHYECKOTO JABIEIMA KPOBH M OHKOTUYCCKOIO faBile-
HMA MEKKICTOYHOR JKHIAKOCTH, & TAKXe TMPH YMEeHbINeHU# OlKOTUTECKOro
naBieryd ITa3Mbl KDOBM M TKAHEBOIO MIPOCTATHYECKOTO TABIEHMUS.

@uipTpaiMa BOABl YMCHBINAETCS, a pcabcopbuysi BO3pacTaer MpH
YMEHBINEHIM TMADPOCTATHYCCKOrO AABICHUA KPOBH M OHKOTHUECKOTO JaB-
JICHWA MERKIETOUIDH KUAKOCTH, & TAKKE [PH YBENWICHUE OHKOTHYICCKO-
T0 AABACIIHA 1I1a3Mbi KPOBM W THIPOCTATHHECKOTO JABJEIHS KUIKOCTH
MITTEPCTUIHAIIBH OO TIPOCTPANCTBA,

13.34. Ymo maxoe nedocmamounocme numeoobpowenus? Haso-
Bume ocHoBHbIe ee hopMmebl.

HepocrarouHocts numpooGpamleHHA - 3T0 COCTOANHE,
IIPK KOTOPOM JMmaTULECKEC COCYABL 1€ BBRIIOMHSIIOT CHOIO OCHOBIYIO
(BVHEKLMIO - OCYIIECTBACHHC HOCTOAHHOTO H 3(pHCKTURHOM) Apelaka WH-
TCPCTUNA,

Pasm1uaioT cregyione QopuMnt HegoctaTounocty aumdoobpaicrus.

1. Mexanuuecxas nedocmamounocmy., TIpoAnigercs 3aTpyaHCHIEM OT-
TOKA UMbl B CBA3M C 1AJIMIMEM OPraHHYCCKHX (CAABICHHC OMYXOJBIO,
pybmoM, obmurepanus AumQATHICCKMX COCYZOB IIPM MX BOCTIALCHMH,
TpoMOO3E M AP.) WM (YHKIMOHANLHBIX IPUYMIl {IOBBIIICHME IaBICHUA B
MaruCTRAILIIBGIX BCIOZUBIX COCYAAX, CIA3M JTHM@AaTHYeCKkIX COCYAOB, Ipe-
KPANICHUAE MBHIEYHbIX COKDAIIEHUH 1 1p.).

2. Aunamuneckas wedocmamownocy, Bosuukacr torma, korga o6be
TPANCCYARAIMU MEKTKAIIEBOH UIKOCTH TPCBHINAET BO3MOXKIOCTY AUM(a-
THYECKOH cuCTeMbr obccneansath 3 @CKTUBUBIN TPEHAX MHTCPCTHMLIMAID-
HOM TKaHK.

3. Pesopbuyuonnas nedocmamounocrmy, O6yCIioBAENA CTPYKTYPHDIMI
U3MEITEHMAMI MCKYTOTION TKaHH, HAKOILICHMCM GCIKOB H OCZEKIETIMCM
HX MATOTOrHYECKHX BUJOB B I‘II[TGDCTHL{HH,

OcrioBubiMu  IIPOABTEHHAMY HCLOCTATOUHOCTH  TMMGOOODPAIEHHA B
OCTPON CTaguy HABIAAIOTCA OTEK, HAKOIIICHUE GCIKOB M TPONYKTOR UX Dac-
Maga B MEKYTOUHOH TKAHM, 4 B XPOHHUCCKOH cTaguu — DassuthHe puliposa
I CKJIEPO3a. '

14. BOCNANEHHE

14 1. Aolime onpedeneruve nowsmus “Bocnanerue”.

Bocmalelnue — 5TO THIMYECKHH TATOMOIMYCCKUE IPOIECE, KOTO-
peill BOIHMKAET B DE3YIbTATE MOBDEKIEHIA TKAHM 1 MPOABIAETCA KOM-
[UIEKCOM CTPYKTYDIMHX, DYHKIMOHATBIBIX X METab0IMIPCKUX HAPYIIEHHH,
4 TaioKC PACCTPOHCTBAMH MUKDOIUDKYIALIMH.

14.2. flovemy Bocnanenue HA36IB0OM MURUYECKUM NAMOAQUYe-
cKkum npouyeccom?

O6HIHE 3aKOHOMCPHOCTH PA3BUTUS BOCHATENNA IIPOSBIAIOTCS BCCITA,
HEAABUCHMO OT €r0 TIPHYHIIBL, JOKAIIIALNY, BWA OPraHudva N €10 WHIM-
BHAYATILHBEX OCOGEIHOCTCH,

" Bocnaneinme MoKCT BO3HEKaTh B Pa3HbIX Opranax M TKaHsx (aHruHa,
[THEeBMOH Ust, ATIICHIUIMT), €I0 IPHYHHOR MOFYT GBITh MexallIyecxas Tpas-
Ma, B03AeHCTBUC TCMOEPATYbE, BUPVCRL, DaKTCPHH H jD.; OH0 MOXKET pas-
BHBaTBCS ¥ KHEOTHHIX ¥ YV UeloBeKa. B Kamaom KOHKDETHOM Cifysae BOC-
NeeHMe uMeeT CBOM ocabemnoctH. (OZHako €CTh HewTo odice, KOTOPOE
TpostiacTesl Beerma. Jto obuice M COCTaBILET CYMINOCTh BOCHATEIMS KaK
THINHECKOTD MATOJOrMYECKON) IPOIecca.

14.3. HaszoBume Brewnue npusHaKy BocnoaeHuA.

Mpunyxaocts (fumor), kpacHora (rubor), xap (calor), 6omn (dolor) u
Hapviicuue (pymiun (functio laesa). T MPU3HAKY MIBECTIIB KAK TEHTA-
aa Hemnea—Tamena.

14.4. Ymo moxcem 6bime npuuurol Bocnanenus?

Makropel, crnocodHbE BHIKBATE Da3BMTUC BOCHAJEINH, HA3LIBAIOT
GrororennsiMmu K uum oraocsres: 1) (aktopel guguneckozo 1poNC-
XOMACHHA {MCXaHM4ECKHE, TCPMMYECKHUC, HOHIINPYIOIRAA PATWanud, YJILT-
padizosneraBoe wsmyaeHuc u ap.); 2) xtemureckue Gaktopnt (KHCIOTHI, nie-
JOYH, COMM TSDKCITRIX METALIOB, (PCHOMH, albACIMAn X ap.); 3) fuorozu-
weckue arentul (BUpyCH, GakTepuy, pOCTeHIMe).

ITo orHOmenu & OpraHuamy (BJIOrOTCHILIE arcHThl MOTYT GhITh K-
SOZEHHBIMU W BdozennbMu, JKIOTEHHBIC TOCTYIAIOT B OPTAIMIM W ACH-
CTBYIOT 43 BHEUIMCH cpeabl. ANigOreHIbie 06PasyloTcs B CAMOM OPFaHM3Me
(TOXCHUECKIE IPOTYKTH 0BMCHA, HKEMIBIC KHCIOTH ¥ IP.)-

14.5. Kokue memodur ucnonssytom npu usyseruu Bocnanenusn?
10 Koucedin BICPBHIC MPCAAGKII M3y4aTh HIMENEHWA MECTHOTO KO-
BOOGPAINENHS TPH BOCTIANEIMH HA Opwikcitke marymkn {(onvim Kouzenima).
Cynpyzu Knapx paspaGoramm cacayomyo veroguxy. Ha gsyx nporu-
BOIOMOMHBIX YYaCTKAX KOKM yxa KDOJUKA VIAIATH 2MHALDMHC W HAa €0
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AHCKaMH,

MSK3, DAZIYTBIX BO3TYXOM,

METOABI ucciaenoBauna (Menxun), MosnondoIMe U3y-
WM Meunyxop  aTh OMOJOTMYECKN AKTVEBHBIE BEIIECTBA U 1IAPYIICHMS
{1845-1916) MCTABGOMM3MA B OaTe BOCITANIE S
CpaBHMTENHI0-9BOMONMORNBIR  BOAXON K Hayde-
1110 Bocaacunst 61 npepsioker MM Meunuxoaves.
14.6. Kakue xomnonenmor Baioycem nomozeqes BocnaneHus?

B narorenese Bocmanenns pasiuvamotr: 1) aremepayuio; 2) napyuenus
MUKPOUUDKYyAsiu C ABIICHMAME SKccyoauuu v smuzpanuiy;, 3) nporugepa-
Y0, DTH KOMIIOHEHTBI MHOTAA HA3KIBAIOT CTANMAMHN BOCTIAJICHMS (puc. 40).
Omiako caeayet NOMHHTD, 9TO YKASAHHKIC TPOLECCH HC ABISIOTCS CTPOIO
NOCACOBATEIbHBIMU, TIOCKOJIhKY OHH NCPCKPHLIBAIOTCSA BO BPCMEI(H.

Amemepayus xccydayus lporsupepayun
1 i 1

//?\\‘EM;\\ --....".
' . N\ ™.
[ f 1] 1

Puc.40. Cragni naroretieda BocIiaeHUS

14.7. Ymo cocmaBasem cywrocme cmoduu ansmepauuu?

B ocHose asprepanun sexar mse IPymiel sBaenmit: 1) moBpexmcnue

KICTOK ¥ BHCKJICTOTHBIX CTPYKTYP; 2) o0pasoBalme MemuaTopoB BOCIAIC-
Hysi.

14.8. Ymo norumarom nod nepBuyroli u Bmopuuroli anemepoyueti?

HepeuwHaasgs anmbrTéepainus — aro TOBPCHKISIIHE TRAHM, BO3HHU-
Kamee BCICICTBUE HETIOCPCACTBEHHOTO acHCTBHS (bJIOI'OI‘CI [HbhiX aI'CHTOB.

Bro pafiunad alIbTCpangMg — 3TO MOBPERICHHUC TKAlM, BO3HH-

KAOIICC B PeayabTate geficTBHA (axTtopos, KoTopwic o0pasoBanuch Beiemd-
CBUE MEPBUYHONR ATBTCPaIUN,

14.9. Koxue gpoxmoper BorseiBorom pazBumue Bmopuurod dasme-
pauuu 8 ovaee BocngaeHun?

1. MepuaToprr BocmasieHns (JIM30COMATLHBIC DAKTOPH, AKTHBUPOBAIL-
HBIH KOMILTEMCHT, JIMMOKHIbl-ITMMPOTOKCHHBT).
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MCCTO BCTaBISUIM THCKM U3 clopbl. B rakom npoapau-
10M OKOIIKC MOMKHO HCTIPCPBIBUO 1a0I0naTh KPOBOO6-
PAILCHNUC TIPH BOCTIANCIIMM B TOHKOM ClIO€ TKAHH MCKLY

[Toame Ceave mpennoxust udywars Kposoobpamze-
1G1€ TIPY BOCIIAICHMY B COCYIAX 3AUCYHHIX MEMIKOB XO-

Ulupoko ucnmombaywTes Tawke GHOXMMHUCCKHC

9 (CpoGOAHBIC PATUKAINB H HCPOKCHIHL .

3, TUTIOKCHS,, BOSHMKAIOUIAA B PeayibTaTe MECTHBIX PACCTPOMCTB KPO-
ROOGPANIEHITS.

A MeeTHBI aIpIoas.

5, TloBerueH#c OCMOTHMECKOIO H OUKOTHYMECKOTO JaBJICIHHA B O4arc
BOCTIATICITH AL
14, 10. HazoBume npuyurel pa3Bumua MeCcmHo20 oyudosa B oyaze

BochaneHus. | )

PasiuuaioT TEpBHIGL W Bropuriunil amumos. flepsuunui aytdos
poaumkactT B nepsble 30 Mun BCTEACTBHE ICTOMMMEPHIANHH OCIOBHOIO
MEKYTOTTHOTO BEIICCTBA # OCBOGOKICHUA KapOOKCHIIbHBIX H CYJTh(AaTHbIX
TPy .

Bmopuunpti ayudos PazBuBacTCs TIOIKE ¥ ofyeaoBren HapyUICHHASIMH
o6MCHA BeDICCTB B OUAre BocTajenus. K Cr0 BOSHUKIOBCHHIO NPHIYACTHE
[AKOILIEHMC MOJOUHON KUCTOTH (AKTMBALMS INIMKONV3a), BhXO0I ¥3 10-
BPGEIEHHBIX KICTOK HCAOOKMCIEHIBIX TIPOTYKTOB WK/ Kpebea (Tpu- 1
AMKAPGOHOBRIX KHCTOT), 0CcBOOOXK qeHIe CBOBOIUBIX KHPILIX KACIOT, aMU-
HokucaoT # Gocopioil KMCAOTE B PEaYIIbTATE MMAPOIMTHICCKOTO pacue-
IUICHUA TPUTIHIEPHIOB, (ocdosimInaos, Genkos, A'T'D.

14,11, fMoyemy B owaze Bocnanenus pa3Bubaromes SUNEPOCMUR U
zuneponkua?

Yeeniumenue 0CMOMUYECK0z0 daenenus B odarc Bocrajennst {ruicp-
O CMMSI) CBA3AHO TIPGK/IC BCEFO € BHIXOZOM WOHOB KA M3 MOBPEXICH-
1IBIX KJTETOK, 4 TAKKC ¢ OCBOOOKIEHWCM KAINS, CBA3AHHOIO C BHYTPHRIC-
TOUHBEIMH OeKamMu B PC3YJbTATe MX TPOTEONU3A,

Veemmenue onxomueckozo daenetus (U LEPO UK A) 00yCIOBIEHO:
1) mocrymieHuem OCIKOB B TKaHb W3 KPOBM B MPOLECCC SKCCyRAlAM
(naasmennbii ycmounyk); 2) pacuiciuienucM Oonbnnx GesrkoBBIX MOJIEKYT
Ha Gojee MesMKMC TIOf ACHCTBIEM JM30COMANLHEIX (PCPMENTOB (mKanesou
HCMOUNUK).

14.12. Kokue napyweHus obmena BewiecmB 30KOHOMEPHO Bo3HU-
karom B8 ovoze Bocnanenus?

BocraneHHe BCCIIA HAMMIACTCA ¢ yeuwicHust oOMcHa BeilccTB. B ocr-
POM [epHOfIe BOCIAAEHHS TPCoGIAN2IOT MPONECChl Pacrana, KarabosmaMa.
[IpOUCKOTAT YBETMUCHHE WHTEHCWBHOCTM MOTPCOI/ICHAS KMCIOPOIA M ak-
TUBAIMS MPOLCCCoB ruKoimaa. [lon accTBrEM JIM3OCOMAIbIIX THAPOIA3
KPylHble MOJCKYTIH pacmielLisioTes na Mciakue. Bee aTo xapakTepusyor
TEPMIHOM “TOKap ObMena”. AHAIOTMA COCTOMT HC TOJNBKO B TOM, UTO 0b-
MCII BEIIECTS B OYare BOCHANCHHS PE3KO MOBBIMCH, 10 M B TOM, UTO "TOpE-
Hpe” MACT HC A0 KOUHE, a ¢ 06pasoBaHem HCAOOKHCIIEbIX TPOTYKTOB.
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B mammieimem orMedactes AKTUBAIA anaboau-
YCCKUX POICCCOB, O0CCIEUMBAIOIINK ABACHUS BOCCTA-
HOBJCHUA (DENapai{MH). YBeIUIMBACTCH CHHTES HY K-
JICUIIOBBIX KMCAOT, PE3KO BO3PAcTact obpasosaume Tiu-

I'MX KOMIIOHEHTOS COCOMHUTEARHOH TKAHMU.

Bonhuoe 31aveHyc B H3yYcHMM GUOXMMHYCCKUX
UBMCIRIIME B OUArC BOCOAJNCHHA MMCIH pabornl Men-
wuHa u J|.E. Ansnepra.

14 13. Ymo makoe meduamoper Bocnanenusn?

A.E. Anpriepn Hazo8ume acuoBuorie ux xaaccer.
(1894-1968) Meguaropn Bocnmanedns- zro HGuomorn-

HECKH AKTHBHHC COETVHEMHS, KOTOPHIC OODAIVIOTCS B

OYare BOCHANCIHUA 1 ONIDEACHADT €ro [TaTOTCHCS.

Paamuuaoor Megmnaropm xiemounozo (00pasyioTca B xieTkax) M nads-
MenHo20 (06DA3YIOTCS M NMOCTVIAT U3 [L1A3MbI KDOBH) TIDOMCXOMACHHS.

Hanbonswiee snagcume umcior CACAYIOIINC IPYIIH MEIMaTOpoB BOC-
TaNeHss JAM30COMABERE QAKTODH, NPOLYKTH AETPAHYIAMMY TKAHEBHX
6a200)u0B, K1IVEH, MPOU3BONHBIC apAXHAOIOBOA KMCIOTH, JUMGOKHIE
M MOHOKMHEI, MTPONYKTHl AKTMBAIMHM KOMIUICMCHTA, MPOAVKTH AKTHBAIMK
CBCPTHIBAKIICH U (WMOPHHOJIUTINCCKOR CHCTEM KPOBHL.

14.14. Kaxyio pone uzpatom nusocomanersre gakmopsr 8 nomo-
zeHese Bocnanenun?

K mrsocomanbiniM Gaktopam OTHOCSTCS: Au30COMATHbE depmenmm
(KMCIBIC I HCHATPATBHHE TUADPONAZbI), HEGEpMenmube Kamuonnme Geixy,
csobodusie padukarv 1 nepokcudbL.

Ponn mrIsocoManbHHX (DCPMENTOB, OCHOBIBIM JCTOMIMKOM KOTOPHIX
ABIAWTCA JACHKOOUTEL, COCTOUT B CACTVIOUICM.

1. OuH BBHIBLIBAIOT SmMOpusHys GILMEPAYLIO.

2. [IpunMmMawT yuacTue B ofpasosaiumy 1 axmusayuu dpyaix meduamo-
PO& BOCIANERUR: CTUMYTMDYIOT ICTPAHYJAIMIO TKAUEBBIX (a30unos, axTy-
BHPYOT KaMNUKPCHE-KHITMHOBYID CHCTEMY, CUCTEMY KOMILICMEHT?, OCBOGON-
21T APAXVAOHOBYIO KHCHOTY U3 (oCOMMINI0B KACTOUHBIX MeMGParL.

3. Henocpencrseuno noguwmarom nponuyaemocms K@nuaasipos Hnaro-
IApA NEHCTBHIO HITACTa3hl, KOJUIAICHASE M THATYDOHUAAZH 112 KOMIIOHEHTH
6232,16H0 MEMODAIEL COCYIHCTON CTCHKM.

4. BRIBHBAIOT DASBUTHE QPUIUKO-XUMUUECKUX U MEMABOIUMECKUL U3~
Mewenu B o9are BOCMANCHMS AKTUBUDYIOT IMAPOIHTUNCCKOE DACTIENIIC-

HUE€ BCIXECTB, YeM CHOCOBCTBYIOT DAasBUTHI0 MECTHOIO A1(M703a U TUIC-
DOHKMH.
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KO3aMMITJIHMKAHOB, FAVMKOIPOTCUIIORE, KOJAJATCHA M Apy-

Hed)cpMCIITHEIC KATHOHHBIC O@IKH JIM30COM BEISHIBAIOT BTOPHYHVIO
afbTEPALHI0, IOBHIIANT NMPOHHIAEMOCTh COCYIOB, AKTUBHPYIOT XeMOTAK-
cUC JIEHKOIHTOB,

O6pa3oBanuc cBODOTHHX DAIMKAAOLR M MEPOKCHAOB SBIACTCA (haKTo-
POM [OBPCKICHHUSL KIETOK M BHEKIETOTHAIX CTPYKTYP.

14 15. Kaxue gpaxmoper mozym Bei3eiBames JezpOHyAauuio mraHe-
Buix BazoghunoB 8 owoze Bocnanexua?

1. Hemocpeactsennoe aclicTBue ¢iIOrorenioro arcita Ha TI{;}:{eBme
fazoduIbl (MEXaHMICCKOC MOBPEXKIEHME, TCMIICPATYDPa, MPOAVKTH Dakre-
U, XMMIMCCKUE BCIECTBA ~ AHOCPATOPBI IHCTAMUHA).

2. KoMmaexchl anturcii—aHTHTENo.

3. AKTHBHBIE [POTCA3H, B YACTHOCTH, JH30COMAaIBIIBIC. )

4. Tlobounnic OPOAYKTH akTuBanmu kommieMenta - C3a, Cha,

14 16. Kaxum delicmBuem B oudze BocnonexHus obaodaiom buozeH-
Hole amutbl — npodykmer dezparyaauuu mroxeBsix 6a03o¢unol?

Hanbonpimee 3maycuuc cpead TMDOAVKTOB ACTDANYIANIHM  TKAHEBhIX
0a30QUI0B MMEET ZuCmaMut, 2 ¥ HEKOTODHX BMIOB KMBOTHBIX H CEpomo-
Hutt. _

B puare BOCMaiCHMA OHH OONANAIOT chenyionimm aciicTsues: 1) pac-
IIMPSAOT APTCPMOIHI, BHIBHBAS DA3BUTHe ADTCPHANBHON runepeMuy; 2) mo-
BHNNAIOT TPOHMIAEMOCTh CTEIKH COCYIOB Ha YDPOBHE Bouys, 3) pas-
IDAKAOT HCPBIHE OKOYAHKME, BHI3REBAT 00k,

14.17. Kax npoucxodum oxkmuBouus KaAsuKpeUuH-KuHuHOBOU
cucmemeor? HazoBume ocHOBHBIE (BYHKLUOHGABHbIE IGOgheKmyr KuU-
HUH OB,

B naazme XpOBM CCTh HCAOKTHBHEIH OPOTEOIMTHUCCKU (HCPMEHT Kai-
auxpeunozes. Ilpn mosmrcimut B KPOBM  AKTHBHBIX OPOTEas  (JM30-
COMATBHHIC (epMenThl, Qaxrop XareMaHa, TPUICHH, TPOMOMIL, IIA3MHIH H
AP.) TPOHCXOAUT OTUIEIUIEHIE VIACTKA MOACKVIL KALTHKPEHHOTE, B De-
SYJIBTATC 4Cr0 O NPEBPADIACTCA B aKTHBHBIN (PCDMENT — KQIAUKDEUH.

[loa nmcHcTBueM KAMAMKDEMHA MPOHMCXOIHT OTIHCIACHUE OT O,-TiO-
Oynvia TIA3MBI KDOBH (KuMui0z€HA) TICIITUIIOB, KOTODBIE MOMYUMJIM Ha-
3BaHHC K M H K HEH. Hanbonce BaMHBIMH KMNMHAMH SBAAIOTCH KAAAUOUN 1
Opaduxumun, COCTOALINE COOTBETCTBCHHO M3 Y u 10 aMMIOKMCIOTHBIX OC-
TATKOB {pHc. 41). -

B ouarc BoOCHANCHHME KMiMIEL BRIBBIBAIOT. 1) pDaciIMpelne aptepuot
(aprcpuanpryio rHncpeMuio); 2) NMoBHIIEHME MPOHMIEEMOCTH COCYAUCTOH
CTCHKH; 3) DaBIPLKEHMEC HCPBHHX OKOIyaimii (Goir),
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NMporeonuTHyieCkHe drepMerThl

1, AKTHBHBIK th.XaremaHa

2. JluaocomantHeie ApoTeasbl
3. Tpuncus

4. Tpombun

5. NnaamuH

6. Mpogykrbl KOMNaeMeHTa
7. BakTepuanbHble npoTeasbi

KannugpeuroreH gé» Kanankpenn
L

-
™
o
-

a,-TnoGynunb -
o6y ! A Kuiriurar

_
nAasMbl Kposu {Gpaduxuttun, Kaanudun)
{KHHWHOreH)

Puc.d1. MexaHUsMB akTABAUIL  KALTVEPEHNH-KAHUHOBOMH
CHCTeMbI

BochonMnuasl KNETOYHBIX
membOpaH

LMrnokcurenaatislig JunoKcHrenastblii

nyTh nyTb

i | 1
*Knaccuueckue TpomGorcarsl || NpocTaunknmsbl | | Relikorpuens
NpPOCTArnaH AHHbI P a P P

Puc.42. flpoispofable apaxucHOBOH KUCIOTHE — MeMaTophl Boclla-
e

14, 18. Koxue meduamoper Bocnanenus aBaswomes npousBodbemu
apoxudonoBol kucnomer? Kox onu oBposylomces u kokum delicm-
Buem obaadaom?

[IpoM3BOM{MIMM aPAXUIOHOBOH KHCJAOTH SIBAAIOTCH MPOCIRAZAAHOUNDL,
MPOMOOKCANDI, HPOCTHAYUKRURYL, Aetixompuentt (Duc. 42).
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[Tox neiicTerem depmenta dbochoaaradnl A, (AKTUBUPYETCA MOHAMM
KaJThi M) TTPOMCXOANT BRICBOBOKIEHME ADAXUIOIOBOH KHCIOTH U3 docdo-
TUMMIOB KJAeTOYHHX MemOpaH. B gasbpeifinieM BOSMOXKHBEL ABa IyTH €€
TIPEBPATIEHNS: YUKIOKCUZEHASHDUE Y JIUNOKCUZEHAIHbIL. B pesyanTate akTH-
BalMK TEPBoro obpasyrores “Klaccmdeckue” MpocTarfananiinl Ey Dy, Foen
TpOMBOKCAHBL M HPOCTANMKIHHEL, IPH aKTHBAIIIL BTOPOTo — AeAKOTPHEHKL
Cab Dd! Eri-

[Tpocrarmansyisl 0OPa3yIOTCA MPaKTMUECKH BO BCEX KIETKaX. O
oBAALAI0T CBOHCTBOM PACHIHDPAThL ApTePUONH, CYHKHBATH BEHYJNH, MOBbI-
aTh POLHNAEMOCTh COCYTUCTOM CTEIKM, YMEMBIIATh M0por bonesoil wyB-
CTBUTEMLIIOCTH HEPBUBIX OKOHTAMKI.

TpomBoxcantl obpasyorea B rpomboniTax. OHu BH3BIBAIOT CYXeHHUe
apTeproil ¥ arperaituio TpomGonuTos.

[TpocTanMKAMIB TIPEUMYDIECTBEHHIO BARAC/SIOTCA JHAOTEMUANBHEIMY
KJETKAMM COCYAOB M ABJSIOTCA aHTATOHACTAMH TPoMGokcaloB. C uX neit-
CTBMEM CBSI2aHO DACUTMPCHUE ADTEPMON U TOPMOJKEHMe arPeraluu TpomMoo-
UTOB.

MecToMm obpasoBaiiisi JTeHKOTPUMEHOB SBIAIOTCA JEHKOIMTH U TKaHeE-
Brie Gasoduas. B ouare socmaneims oun CTHMYJIMDYIOT XeMOTaKCHC JICH-
KOIHUTOB ¥ HOBBINIAIOT TPOHHNUAEMOCTs KPOBEHOCHHX COCYI0B.

14.19. KaxoBa pose aumepoxkunof u MOHOKUHOB B numozeHese
Bocnanenus?

Unrepnenkny-1

Melwye: Cycrasbl LLHC

‘ConALBEEMs

h 4

Hextp
TEPMOperyisUMH

Puc.43. Hekoropbie obutre adbderTn BEuTeprefixura-1
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JAuMPORT I — NPOIYKTH mESTENbHOCTH T-sumbonntos, umernoT
GONbIIOe 3HAYENME B DA3BMTAM BOCHATONMS, BHIBAHHOIO HMMYHHBIMH
axropamu. Cpenn sdderron mumdoxuios CHEYET BBIIENUTEH MOBPEKie-
HHE KIETOK {BBIGbIBAICT JIMM(IJO1{”Hbr-ﬂMM(I)OL[MTOTOKCHHM), AKTUBATIHID
XEMOTaKCHCa JIEHKONMTOB, AKTHBMDYIOUIEe BIMSAHUE 13 nposudpepanmio
KJIETOK B OYale BOCMATelms.

MOoHOKMHBI ABAIOTCA MDOLYKTAMH TeaTeInHOCTIL maxpodaros. K
HUM, B TaCTHOCTH, OTIOCATCA unmepneinxun-1, daxmop nexposa onyxonei,
KoaoHueCmuMyaupyomuti gaxmop. Ykasauuble MEIMATOPE CHOcOGCTRYIOT
SMUIDATIIN MeHKOMUTOB B OWal BOCHANCHHS, A TAKKE BhIIbIBAIOT PasBHTHE
LCIOTO KOMILIEKCA ODLINX M3MEHEIMH B OpraHuaMe (sxopanky, aeiKonm-
TO3, YBEIMCHIC CONEPAHUS B KPOBY Gerlkos “ocTpolt (asel pocranenys”
¥ ap.; pue. 43).

1420. Kokoe suavewue umeem komnpemewm u npodykme ezo
okmuBayuu 8 namozenese Bocnasewun?

Axmusuposanusil KoOMIAEMENM CIOCOBEH BHIBILATH BTOPUYHYIO Alb-
TCPAMIIG B 0YATE UMMYIHOTO BOCIIAICHHA.

Hobounne npodyxmm ero axrusanuy — C3a u Cda seIsbIBAIOT gerpa-
HYTANAD TKAHEBBIX 6a30QUI08 M ABNAIOTCH CHIBHAIMY XeMOTAKCHHAMM
A5t Helrpodunos.

Hpomexcymaonrme npodyxmui, B sacrioctu C3b, obnagaoT ceoficTsa-
M¥ OTICOMMHOB, T.e. abJerianT daromTos OaxTepnii. Kpome toro, npome-
AYTOTHBIE UPOLYKTEI, TDOSBIAIONME NPOTEASHYIO AKTUBHOCTD, MOTYT aK-
TUBHPOBATE KAMTMKDEUH KUHMHOBYIO M CBEDTHIBAIOTIYIO CUCTEMBl KDOBIL

14.21. Kaxue npodyxmer axmuBayuu cBepmeiBarowed u ¢ubpuro-
Aumuyeckod cucmem kpoBu mMozym Bausme HO NAmMozeres Bocna-
nexun?

B paseutun BOCHasNeHUs MOTYT UMEThH GHavCHMe: 1) pudipunonenmudm
(OTUIEILIAITCA OT GUOPMIOreHa DU IPEBDANIENUH €10 B bubpun) — yse-
JIMIUBAIOT MPOIMIAEMOCTD COCYIOB M AKTUBHPYIOT XeMOTAKCMC TERKOIH-
ToB; 2) npodyxmu dezpadayuu ubpuna — ysenmaupaoT IPOHHIAEMOCTE
COCYNOB; 3) axmusunie npomeaszs  (mpombun, NAQIMUK) — AKTUBHPYIOT
I{aﬂﬂﬂ]ﬁ{peﬂli'KHHHHOByEO CHCTEMY H CHCTeMy KOMILIEeMeHTA.

14.22. HosoBume cmaduu sopywenuii mecmmozo KpoBoobpaiye-
HUA 8 oyoze Bocnanewun. Kmo ux BnepBere onucan?

L. Kparxoepemeunas uwemus (mpopomentensrocth or 10-20 ¢ o
HECKOJIBKMX MUITYT).

1. Apmepuansnasn zunepemus (nponomxacrea 20—30 MHI1I, MAKCHMYM
g0 19,

L. Benoanast zunepesus.
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V. Cmas. )
Brepsbie ykazauHbie HIMEHEHHS OIHCAT I0.Kou

reiim (1867), usydas kposoodpamenne B Gpbokeiike -
MYIIKH TIPH BOCHANENHIL

14.23 Koxod mexouuzm aexum 8 ocHobe K,;)am~
KoBpemenroil uwemuu 8 Houane Bocnanenus:

KpaTKOBpEMCHIIYIO umen-wilo B Hadalle BocnaﬂCHgs
OBYCIOBINBAET PEPICKMOPNDI  CHAIM apm{ipuwl. H
¢BI3all C BOZOGVKIEIMNEM COCYIOCYXUBAIOIMIX aapeHcp
FuqecKHX HEPBOB U BHEJSEHMEM HMX OKOIYAHMSIMM Ka-
rexomaMuHoB., Ilocaemiue, OCHCTBYS Ha O-aJpeNopetern- }
TOPBL, BHISBIBAIOT COKDAIIEHIE ITAAKMX MBI COCYAMCTOR (‘,T{EHKH, ]

Bommkaoniad HolemMus KPATEOBPEMeHHa, TOTOMY UTO OBICTPG HACTY
BACT MCTOIIENME KATEXOJIAMUHOBBIX I€1H0 B HEDPBILhIX OI{OanHH}IXr H Tpo-
MCXOZHT DaspyLIcHME OCBOOOMHBINMXCH METIATO POt COOTBCT(‘.TB}-IOIIIHI\-UT
hepMEHTAMM, B JACTHOCTH, MONOAMMHOKCY/1a30H. Kpome ToTO, Ba‘sommmh
DHUKIJAST B 1IEKOTOPBIX TKAIAX MOKET 1EDCKPBIBATLCA COCYZOPACIIUPIIO
I¥M BIMMSIHIEM XOIMHEPIHYECKMX 11EPEOB, KOTOPOC PCATM3YEeTCs [0 THIY
axcoH-peduexca. )

1424 Hozo8ume mexaHusmer po3Bumus OpmMepuassiou zunepe-
Mmuu 8 ougae Bocnanenus.

1. Hedipozenmnie mexanuamn (HeNPOTOHIYECKUD u Hei’iponapafmmqe-
crmit) (eM. pasald). O umemT 3Hauenue B MEPBHIE MUHYTH DA3BHUTHS
aPTEPHANBHON THIIEDEMHH.

2. Bruanue (usuxo-xumMudeckiy Qaxmopos: anngosa, yBerutieHus co-
AEDKAHME MOHOB KAJIHS B TKaIM, FHIOKCHM ¥ AD. i} ©

3. Bausunue npodyxmos MEemMafoAUIMA: MOTOYHOH KWCJIOTHL AJID,
AM®D, amertozuna. )

4. Jesicmoue meduamopos 8ocnalenis: ) MMCTAMPHA M CeDOTOIHEA,
0) kminHOB (6panVKMHWHA M KAJIIMIHA), B) UDOCTAlJAHIMIIOB 1 [POCTa-
THETHIEOB,

14.25. Kokue gpakmope: BoizeiBoiom nepexod opmepuaﬂ;ﬁau au-
nepemuy 8 BexosHyio 8 npoyecce po3Bumus B0CNOAEHUSA:

Moo’ BRIAEUTE gBe TPYINBI TAaKKUX (PAKTOPOS. ‘

1. Buyrpucocyancrrle dakToper: 1) ysesudeHHe BS3KOCTH KPOBY,
2) Mukporpomboobpasopaniie; 3) cBEPTHIBAHNE KPOBM; 4) KDA€BO€ CTOSHHE
Jefixoruros; 5) arperanWd spuUTPOLUMTOB; 6) HabyXaHue SHAOTENATIBHBIX
KIIETOK.

II. Buecocygzuctiie haxropel 1) crapiuBaHue BENOBIBIX  COCYNOB
OTENIOR KUAKOCTBIO, 2) MOTEPst BEHYJNAMM DIACTHICCKMX CBOMCTB BCJIEH-
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CTBHE PacIieIIeHHs KOJIareHa o AIACTHHA JTU30COMAaIBHbIMH ClJepMeHTaMPI
(B.B.Bopounun).

14.26. Ymo maxoe sxccydayus? Kaxue mexa-
Huzmor nexcam B8 ocHoBe Boixoda ¥cudkol vacmu
KpoBu u3 cocydoB 8 Bocnanennyw mrans?

JKeeyaanns — 570 BBIXOT KHIKOCTA H pac-
TBOPCHHBIX B HeHl KOMIIOHEHTOB ILTA3MBI KPOBH M3 Kpo-
BCHOCHBIX COCYJIOB B TKaHD. B MIIpOKOM CMBICJIE CSI0BA
3TO MOHATIC BKIMIOYAEST M AMUZDAUHIO AEUKOUHMOE,

) HH3MLL 1) TIOBhIIICHWE  TIPOHHI@eMOCTH CoCynucToi
B.B. Boporum CTEHKH; 2) YBEIMMCHIC I'MAPOCTATHECCOTO NABICHHUA B
(1870-1960) COCYAax; 3) VBEIHUCHUE OCMOTHYECKOrO M OHKOTHUe-
CKOTO NaBICHMA B TKalU.

14.27. HasoBume mexanusmer noBeiyenus nporuydemocmu cocy-
Bucmoii cmerku npu Bocnasenut,

1. AxruBanua muxposesuxyaspnozo MPARCROpING YCDE3 SHAOTCINATE-
HBIC KICTKH.

2. O0paszoBanue CKBOIHBIX MP@LCKIEMOUHNY KAHAI08 B BSHIOTCIHOLIH-
TaxX (ABJIACTCS CHAELCTBUEM BHANHUTCIBHOTO VCHIIEHIA MHKPOBE3HKYIAPHO-
ro TPAaHCIOpTa),

3. YBemmucuue mpocBeTa MercsHdoMERUATLHWY wenett (IpOUCXOIIT B
PE3YIBTATC COKPAIEHHA 1 OKPYTICHHS SHIOTCIMOMITOB).

4. Meckeamayus (crymmusamuc) sHporemna. Slsismercs IpOABIIEHHEM
TIePBIITHON ¥ BTOPUYHOH anbrepaly.

3. Henoaumepusayua BemecTs, CoCaMHAIOMIHX IHIOTCIHAIBHEIE KeT-

KM W ABIAONMXCA KOMIOHCHTAMY 023aTBHOM MCMGPaHE  COCYTHCTOM
CTCHKH.

14.28. Ymo sBasemcs npuvunol noBenvenus npoHuyaemocmu co-
cyducmoli cmerku 8 ovaze Bocnanenus?

K OCHOBHBIM NPUYMHAM NOBBIEHUA IPOHUEACMOCTH COCYAOS OTHO-
CATCA: ) TIPOAYKTh ACTPAHYMAIMIM TKAHCBbIX 6azodunos (rucramus u ce-
POTOHH); 6) KMHMHBI (6pajMKUHUH W KIJIMOHH); B) IPOCTAINaHAWHBL M
HEKOTODBIC JIEHKOTPUEHDI; I') TMB0COMATBHBIC depmeHTEI (a51a¢Ta3a, Kossa-
TeHa34, TMAIYpPOHHIA2A) M HCQCPMEHTHHIE KATHOHHEIE GEIKH; 1) du-
GpunONCITIIH M TIPOAYKTHl AeTPagaiiil (pubpHua; e) aimaos.

1429, KaxoBa dunamuxa noBeruesus nporuyaemocmu cocydoB
npu Bocnaneruu?

Bripenaor gsc dasbl nosbimenua IPOHUACMOCTH cocynos. Iluk nep-
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B ocHoBe akccymammm sexar crenviommc Mexa- -

Boit (panneii) asbl TPUXOTATCA HA 10—-15 MuH OT Hadana BOCIAJIEHMA
OCHOBHOH TIPHAMHOI CE PA3BUTHS ABIETCA TMCTAMUH, S
Bropas (nosduas) $asa Hawumaercs Yepes 1 4 OT Haq?J BOC B(J:e o
¥ TPOFOTKACTCH 1ECKOIBKO CYTOK. K ee passutuio “1_)“ I_aCTHI’EOC o5
TATbHBIE MEUATOPH! BOCTIAMEHI, TOBBIIIAIONITE TTPOHUIAEMOCTD COCYNOB.

14.30. Ymo makoe amuzpayus nedxoyumoB? Kakue nelkoyumer u
8 'xa,-(aﬁ nocnedoBamenvrocmu amuzpupyom B8 ouaz Bocnane-

HUs? .
E) MULD AI[HA — aTo nepexoz[ .TIC]'«{KOILHTOB KpOBH 13 KpOBCI[OCHbIX

cocygﬁl;ezalfg HB.ITOCJICLI;OBH.TEJII;HOCTI') SMHTPAnHMH  JTEHKOIMTOB  OMHCAJ
W Meunnkop., BHavame B BOCRAEHHYIO TKAllb BBIXODAT IOJHHYKICADHBIC
(haronuThl, B YACTIOCTY HelipoPuibt. OHM YHMYTORAIOT MHKpOﬁb.I, BBI-
3BABINME NOBPOKICHUC TKAHM. 3areéM B OYAT BBIXOOAT MOHOHYKI€A PHBIE
dharomutsl — Monoyurny. OHY PArOIUTHPYIOT MOTKMOLLME KICTKY, TKAHEBOH
JCTPHT, PACIUIIAs TCM CaMbIM ‘mostc Goa”. Ia xoHewnbix sramax, acOGEHHD
IIPH UMMYHHOM BOCTATEHUH, B TKaHb MOCTYAIOT AUMPOULMBL.

1431. Ymo maxoe kpaeBoe cmosnue sedrxouumoB? KakoBe ez20
Mexasu3Imo:?

Kpaceoc cTossHHE A€l KOIMTOB (Maprnnaunf) — 2TO
HePCXo7 TeHKOMUTOB U3 MPKYIMPYIOHICIO MYTa B NPUCTCHOYHBIH (Mapru-
Habuklil}). OHO mpogomKaeTcsa OT HECKOAbkux MHHYT 10 1 waca. B ocrose
9TOTO ABJIEHMS JICKAT CASIYIONIME MCXaHH3MBL 5

1. Ilpu samednenuu xposomoxa (BEHOIHAA THICDCMHA) JeHKOUUTHI
KaKk Hambosec serkuc (pOpMCHHBIC 3J€MEHThl OTGPACHIBAIOTCS MO 3aKOHAM
(pu3uKE Ha nepudiepuio.

2. Tlpoucxonut emnadenue numeti Qubpuna Ha IOBEPXHOCTH DHJOTE-
musA. Tiagkad B HOPME MOBEPXUOCTE SHAOTCAMA CTAHOBUTCA 11CPOXOBATOH.
O6pasosasimasgcs “GaxpoMa” 3a7CpKHBACT ﬂeifizcouwrhr: )

3. UnMeer mecro saexmpocmanuieckoe ssamoaeucmaue" JTeAKOI[UTOB C
SHIOTCIMANBHEIMY KiIcTKaMi. Ero ofbacusior morepeit “nem{oumamn mo-
BePXHOCTHOIO OTPMIATEIBHOTO 3apAfa M abpazoBaincM “KailbrIeBbIX MaC-
THKOB” MEKJY NeHKOIMTAME H SHAOTEIHOIMTAMI.

4, Ha nmoBepxHoctH JACHKOMHTOB M SHOOTGIMANBHBIX KJICTOK IOSIBIA-
I0TCS Tax Ha3bBaeMule “gdzeszusnbie Oeaxi”, KOTOPHC CACHIMUYECKY B3au-
MOZEHCTBYIOT IPYT C IPYroM.

1432, Ymo makoe adzeszuBHvie 6eaxu selikoyumoB u sHdomenu-
aneerx kaemok? Ymo BerseiBaem ux nosBaenue?

AAre3auBHB ¢ 6eJXM CUATEIUPYIOTCT B NCHKOIMTAX M 3HTOTCIH-
ATBHBIX KJAETKAX M XPAHSTCA BO BHYTPHKJICTOYHBIX Besuxymnax. IIpH axru-
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BALLAA KJETOK TIPOMCXOAMT CIMAHME BEIUKYN C IUIA3MATHUECKOH MeMOpas
HOH, B Pe3ysibTAaTe Yero yKasanHble Gemxs OKasblBAIOTCS BCTPOCHHBIMHM
aTy MeMGpaity. Crienniieckite yIaCTkn MONEKY/ PACTIONArAIOTCS CHAPYS
KM M MOTYT B3aUMOZEHCTBOBATE C COOTBETCTBYIOUIMMN YUACTKAMH Allres
3MBHBIX GEJKOB IPYIrUX KAETOK.

AKTHBATOpaMH O0Pa30BaHUS U BKJUOUEHHS anre3dBHHIX GENKOB #
MeMOpary AeHKOUWTOB ABAMIOTCS: a) TOGOUHBIH MPOAYKT aKTHEAIMM KOM.
nnementa Cda; 0) nefixorpuenst By B) daxTop akrusammm TpoMBomHToR
(DAT).

AHQJOTHYIBIE  TPOUECCH B HIOTCHHANBHMX KACTKAX HhIShIBAIOT]
a) JII0TOKCHED GakTepuit; 6) uarepieitkun-1; B) dhaxrop HEKpO3a 0myxod
neit. -
14.33. Kakum obpazom neiikoyumer npeodoneBarom cocy&ucmy@
CMeHKY, amuzpupyn 8 Bocnanernyw MxaHs? =

IMUTPUPYA 1 TKalth, TeHKOOHTH IPEOAONEBAIOT IBA HAPHEPa KA
HAPIOH CTCH KU MoTennit 1 6asanbiylo Membpary. Heftrpodussl w mag-.
podaru TPpoXOnAT wepe3 JHIOTENMH 110 MEKSHIOTENINANLHBIM TIEIAM, Onn’
BBINYCKAIOT CHOW MCEBIONOAMH B TPOCTPAHCTBA MEMKIY SHIOTENHOIMTAMH
W “pasaBHIaOT’ KIeTKH.

fIpeononenue GasanbHOH meMGpaHB! MOKeT OHTb OBVCIOBJIEHO
ABYM: MeXaHM3MaMi. [IepBH} M3 HAX COCTOMT B SABACHUH MUKCOMPO-
ftuu — TIpyU KOHTakTe HEHTpopuaa ¢ GasanbHON MEMOGDAHOH €6 KOMMOM-
AbL TIEPEXOMAT U3 COCTOSHUA TeNid B COCTOAHME 30N (NPOUCKOIMT pas-
Kukenne MeMGpaHnr). Hel{tpodmun nerxo mpoxogWT uepes 307b, mocie
HETO 30Nb 00PAaTHO NPEBpPAIAETCH B IVIOTHHIA TENb. Bropott MexaHuaM
SAKII0YACTCA B BRIACEHNN HEUTPOQHAAME neumpansny npomeas (dna-

CTadsl, KO}!H&FE‘H&BBI), KOTOPBIE DACHCTIIAIOT BOAOKHHCTHE KOMIIOHEHTH
6a3afbHON MeMOpaHEL

1434, B yem cocmoum cywrocme cmaduu nponughepoyuu 8 na-
mozerneze Bocnanenun?

Cmadus nporudepayuu sxmovaer: 1) pasMHOKEHNE KACTOK, T.e. cO6-
CTBEHHO Nposuepainio; 2) CHHTEY BHEKJIETOMHBIX KOMIOHEHTOB COETH-
HUTENLHOW TKANK — KOJAareua, SNACTHHA, IPOTEONTHKAHOB, IHIKOIPOTE -

HOB. JTH IIPOLECCH COTPOBOXKIAIOTCS 3HAUMTENBHBIM YCHTEHHEM aHAB0-
JMYECKHX TIPOI(ECCOB.

14,35, Kokue gaxmoper BeizeiBowom gxmuBayur POIMHONCOHUA
kaemok B owaze Bocnanenus?

I. ¥Ymexbmene xomieHTpamuy B TKalH KeilToHoB. Ke i TOH B —
9TO BEIECTBA GEAKOBOK NPUPOMBI, KOTOPHE O0PA3yIOTCS 3PENBIMA KAETKA-
Mu. OuHA SBAAIOTCS MHIMGHTOPAMM KJIETOUHOrO geleHud. [Ipu TOBpEKIE-
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apn ¥ Tnbei KIETOK B o4are BOCHAZEHHS KOHOEHTDaIHA KEHJIOHOB B
rRaHH YMEHBIIAETCH, A CEROBATENBHO, CHUMAETCS TOPMO3HOE mnsgme
kelilOHOB Ha MajopaudgepeH (IPOBaHHbIE (xamBuaabHee) KIETKH. .HIE
HAUMHAIOT AeTUThest. JleneHue NPOJOIDKAETCA O TEX MOp, IOKa I{OHILCH-
Tpaipts KelIOHOB He YBETHUMTCA A0 YPOBHS, KOTOPBIN CYDIECTBOBAL B HE
TKAHH.
HOBpIeilfggilé?lflmelme KOHIEHTPALME B TKaHR CTHMYJIATOPOB Npoingepa-
muH — Paxmopos pocma. DakTopsl PoCT2 MOCTYNAIOT B TKAHD i3 IAASMLI
KPOBH WM ABASIOTCA TPOAYKTAMI KJETOK, HAXOLAIMIXCH B Odare BOCI‘[d.—
weHus. IIpumepamu MOTYT GbITh (GaKTOP pOCTa STUAEPMHUCE, {gakTop p?CTd
ubpobracros, dakrop pocta TpOMﬁOI[HTEpHOI‘O TIpOHCXOXKACHNAS, (PakTOp
pocTa HEPBOB, (baKTOP HEKPO3a OMYXOJEH, HHCYIMHOTIOgO0HBIE (l)anmopm
pacTa (COMATOMEIWHDI), JMM(OKHUHBI (MUTOICHHBIC {paxroper). Mleicrsue
VKA3aHHLIX PEFyJASTOPOB OCYIIECTBISETCS U€Pe3 aKTHBAI(MIO BHYTPHKIE-
COUHBIX TPOTEHHKHHA3 (IpoTenHKnHazl C M THPOSMHOBBIX NPOTEUHKH-
Haz).
14.36. Kakue mexarnuzmel sexcam B ocroBe pazBumusi meCmHuiX
KAUHUYECKUX npusHaxol Bocnanenun? )

1. Ioxpacwenue (rubor) cBA3aHO C Pa3BUTHEM APTEPIANbHOH, 4 3aTEM
¥ BCHOSHOH I'HIEPEMHH.

2. Hosvuuenue mecmuoii memnepamypvi (calor) obycnoBneHo MoBbILe-
HpeM WHTEHCHBHOCTH KaTabONMMUECKUX MPOIECCOB B OUare BOCHAICHHA, 2
TAKKe APTEPHAJAbHON TMIIEPEMHUEN, BO BpPEMsi KOTOPOH B TKaHb TOCTYIAET
MHOT'0 TeTUIoN apTepualbHOH KPOBH.

3. QOcHoBy omeka ({wmor) COCTABAIIOT MEXAHM3MbBL 3KCCYAANHH
(cM. Bomp.14.26).

4. Boav (dolor) BozHMKaer B pesyJibTaTe PasupaskeHust PEelTOpOB
MEANATOPAaMM BOCIATIEHHMS (THCTAMUH, KHHHHI:E), a TakKe MEXaHHICCKHM
IARJIEHHEM 3KCCYAATa, alHA030M H IHIePOCMHEeH.

5. Hapymenue ywiuuu (functio leasa) sBIsieTcs CAENCTBHEM IIOBPEXK-
JEHUA 1 THOedN KIETOK.

14.37. Kokve o6wwe nposBaesus xapaxmepHe das Bocnanenun?

1. Jiuxopaaka. PazpuBaercd BCIEACTBHME BbIACTCHH Heﬁ*rpO(bHﬂaMun
¥ MAKPOGDATAMM TAK HA3BIBAEMBIX JIEHKONUTAPHBIX NHPOTEHOB (MHTEPACH-
kuHa-1).

2. Jelikomuros. HpH OCTPOM BOCIIANEHHH, BhIZBAHHOM rHOEpOTHBIMH
MuKpoOaMH, OH XapaxTepusyercd abCONIOTHBIM YBEIMYCHMEM KOJINTECTBA
HeliTpouaoB B Tepidepndeckoil KpoBu (HeATpoduies) # CABUIOM JeH-
KoruTapHO# bopMynbr Breso. B ocHoBe 5TOH peakuuM JIEKAT BRIXOI JIEH-
KOI(MTOB H3 PE3EPBHOTO MyJia KPACHOIO KOCTHOIO MO3Ia B KPOBB (JIEHCTBHE

145



uHTepicHkuHa-1 u haxkToDa Hexkposa oOmyXoseit), a Takke CTHMY AN
MEHKON093a TIOX BANSHUEM KONOHHECTHMY.IHPYIOILEro dpaxTopa.

3. Hosuwimrenne copepxamua B KpoBu “Gekon octpoli Paam Bocna-
JeHua”,

4. YBenuuenne cKopocTH OCelanuA IPUTPONHTOR (CO3). Ceasano ¢
YBCIHUCHHEM CONEPKAHUA B MIA3ME KDPOBM IPYOOAMCIIEDCHBIX GENKOB
(rmobyauHoB, bubPUHOTreHa), B De3yABTATE Uero YMCHBILIAETCST MOBCPXHO-
CTHBIN OTPHIATENABIbI 3ADAA IPUTPOLATOS i OHI JAEIKO ATPErnpYIOT.

3. Huroxcnkauma. O6yciobnena nocTymieHueM s KPOBb TIPOAYKTOB
ATbTEPAIMH H3 BOCTIATEHHOH TKaHM.

14.38. Ymo maxoe “Gesxu ocmpol gpaser Bocnanenus”? Ymo 6-
AREMCS NpuuHOl noBoiwenus ux konusecmBa npy Bocnanenuu?

“benakn octpoil dasm BocmaneHnsa” ("peaxtaHTH OCTPOH
(azbr”) — 370 Benkn, KOIWNEHTPAIMT KOTODBIX B ILTa3Me KPOBH MPH 0CT-
POM BOCTIaZeliu yBennunsaerca Oonee uweM Ha 50%. Onm obpasyiorcs s
OCHOBHOM B IIEYEHM 110/l BJAMSHMEM: 4) IPONYKTOB, OCTYNAKIMNX B KPOBb
U3 OYara BOCMAjeHUA (MPOAYKTOB anbrepamun); 6) MHTEpAciiEnHA-1 Mak-
POQAraNBHOIO NPOHCXOKAEHMSI.

B macrofmiee spems nasectro 60mee 10 “Genros ocTpoil asel BoOCHa-
nenus”. Bee oHp B OCHOBHOM mMeror 3amuTHOe 3HadeHue. K HMM OTHOCST-
¢ 1) MHruOHTOPH poTEas (OpO3OMyKOuz, Q-aHTHTPUNCHH), 2) aHTHOKCH-
RAHTB! (TanTOINOGHH, HePYIOMAa3MUH); 3) HMMYHOTAO0YTMHBL ¥ aAHTHTE-
nonopobuble Bemtectsa (aHTHTeNA, C-PEAKTIEBHEI GenoK).

14.39. Kax Bnumom eopmoner na mevenue Bocnonewus? KoxoG
mexgHusm npomuBoBocnanumensrozo delcmBus  2/i0KOKOPMIU-
KoudoB? '

Ilo Mexamp3My BAMAHMS Ha BOCHAJEHHE TOPMOHBI NeAST Ha IpOBROC-
IaHTEABHBIC ¥ NPOTHBOBOCTIATUTENbHBIE. [IpuMepoM nposocnarumevisix
TOPMOHOB, T.€. TOPMOHOB, YCHIMBAICIIMX BOCTIAIEHNEe, MOTYT GBITh MUREDA-
ACKOpMUKOUds, B YACTHOCTH, anpgocTepoH. [IoA ero BimsHumeM CYIIECT-
BEHHO IOBBILAETCA NPOHMIAEMOCTD CTEHKH COCYAOB, B DE3YJABTATE UETO
YBEITHYMBAETCA IKCCYAAIIA.

Hauboznee BamHBIMI npOmMUBoROCHANUMERbHBIMY TODMOHAMH SIBJIAIOT-
el zmoxoxopmuxoudst, B BHcOkuX (neweGHBIX) ZO3AX OHM BHI3HBAIOT aepe-
TIPECCHIO TeHA, KOAMDYWINEro CTPYKTYPY ocoboro Genka — aunoxopmuna.
JIUNOKOPTHH ABNAETCA €CTECTBEHHBIM BHYTDHKIETOIHBIM HHIHGHTOPOM
(oconumnassl A, YraereHne 31010 (epmenrta JUIOKOPTHHOM HMeeT ZBa
BAKHBIX cAefCTBUA: 1) ¢ 0nHOM CTOPOHBL, yMeHblNaeTcsl 06PA3OBAHIe JH-
30(bOCPOUILAOS, B DedyJbTAaTe UETO YMEHBIIAIOTCA SABICHHS aNBTeDAINN
(crabunuzampa memOpansr) (cm. pasz.i11); 2) ¢ apyroit CTOPOHbBI, YMeHBIIA-
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ercsa 06Pa30BaHME ADAXMAOHOBOH KHUCJIOTB! M €€ MPOM3BOJHBIX (IIPOCTAl-
JAHAMHOB, TPOMOOKCAHOB, TMPOCTAMKAMHOB, JeHKOTpHEHOB), Jto obcrod-
TeJIBCTBO 00BLACHAET JPYTHe INPOTHBOBOCIATHTEIBHbIE 3(1)(119,1{“;1 TJOKO-
KODTHKOWZOB — YMEHbIIEHHE SKCCYAALMN ¥ SMUIPAIMH JeHKOIHMTOB, OC-
sabNeHHE HADYIIEHHH MHEDONMDPKY/ISIMH. B pesyibTaTe yrHeTeHHA IIpO-
[ECCOB KJIETOUHOIO FeneHnsa ¥ GuocHHTe3a 0enka yMeHpIaloTcd ABreHnd
nponMQePANH B 0Yare BOCIIAICHHA.

14.40. Hovemy Bocnoaenue caAedyem cyumome Namono2uIeckum
npoUeccoM, O HE 3CUUMHOL KoMneHcamopHod peakyued opzo-

Huzma?

Bocnamerue, kak W M060H DATONOIMYECKUN MDPONECC, TPEACTABIAET
coboit egnHCTBO 1M Gaphby ABYX Hauan: cOOCTBEHHO NATONOIMYECKOTO ¥
BALIMTHO-KOMIIEHCATOPHOTO. B BOCDANCHWH BCErga COAepHKaTCA DaspyLI-
TENBIBIH ¥ JAUIMTHbIA KOMIIOHEHTDL

Coficmeenno RAMOROZUEMECKYMy SBJIEHUAMM 1D BOCIIANEHMH CJIEZYET
CYATATH MEPBHUIYIO ¥ BTOPHUHYIO AJBTEPAID, OTeK, (PU3NKO-XUMHYECKHE
U3MEHEHHS W uApyLIeHHA o6Meua BelieCTB B Odare pocmazenus, Gosib u
HapyllleHHEe GYHKIMH.

Jawumuoe 3HAYCHWE HMEIOT IMMIDANHA JeHKOIMTOSB, YHHITOXKEHHE
(DJIOrOTEHHBIX ATéHTOB, AKTUBAIMSA INDOICCCOB Dernapaimi NOBDeXAeHHOM
TKaH#, O0UIME PeaKIMy OPTAHM3MA, HANPABIEHHHE HA YBe.IIH‘IEHHe“eFO pe-
SUCTEHTHOCTH (JTUXOpagKa, AeiiKOMTO3, yBedwdeHHe COfepKaHus “Gekos
octpoil gazel BocnaneHna").

WHoraa ogra M Ta Ke Pearips HMeeT OJHOBPeMEHHO 9ePThl IATONO-
THMECKOr0 ¥ 3amutHoro. Hanpumep, paccrpoiicTsa MeCTHOIO KpoBooGpa-
IIEHMs, € OAHOH CTOPOHMI, BBISBIBAIOT SKCCYHAMIO, IIPUBOAAT K KHCAODOA-
1IOMY TONOJAHHIO TKAHM. (MATONOIMYECKOe), € APYIOH, — CrnocobCTBYIOT
BMHTPAIMH NEHKOIMTOB, MPENSATCTBYIOT PACIPOCTRAIEHAID BOJOYANTENS B
OPraHM3aMe, JTOKaAH3YS erc B BOCIaleHHON TKaHu (3aMMTHOE).

YauTHBAs ABOHCTBeHHBIH XapakTep BOCIIAJIEHHA, BDAY AOJKEH 1a-
TIpaBAATh CBOM yeuind Ha Oopp0y ¢ coGCcTBEHHO IATONOTHYECKHMH H IO
BO3MOKHOCTH YCHIMBATE 3AIIMTHO-KOMIIeHCATOPHBIE ABNEHMA.



15, NUXOPALOKA

15. 1. Ymo makoe nuxopadxa?

JIvxopaaxa — 3TO THOWYECKHHA MaToAOTHYECKHH I[poHECe, KOTG-
PHI Pa3BHBAETCH V BHICIIMX TOMOHOTEPMHBIX OPTaHH3MOSB B OTBET Ha ITH-
POTEHHHIE PAa3TPAXKUTEAN K IPOSABAAETCH TIEPecTPOiKeil TepMoperyasdlum,
HallpaBleHHoH Ha aKTHBHOE MOBbIIIEHKEe TeMIepaTyphl Tena.

15.2. Kaxue BewecmBa naszuiBalom nupozenusimu (nupozeHamu)?
Kax onu raaccugpuuupyromes?

[IuporeHs — 310 BEUlECTBa, KOTOPHE SBIAITCA MPUYWHOH Pai3BH-
THA nuxopaakd. Hx genar Ha: a) vndekuMoHHBe B HeWHGEKIHOHHBIE,
6) ecrecTBeHHEIE ¥ MCKYCCTBEHHbIE; B} SK30T€HHbIE W SHAOTEHHEIE T) Iep-
BHYHBIE U BTOPHYHEIE,

15.3. MNpuBedume npumepsl UHMEKUUOHHBIX U HEUHGHEKUUOHHOIX
nupozeHoB,

K undexyuonnum nupozenarm oTHOCHTCH: 1)} 3HIOTOXCHHBL IPAMOTPH-
uareJbHHX OGaxkrepwii (IMPOrEeHHHEM AeHcTBHeM OONazaeT (pPaTMEHT TOK-
cuHa — ABnouA A); 2) 5K30TOKCHMHB TPAMIIOJOXKKTENBHBX GakTepnit
(xudTepuiinbii, cTonGHAYHBR), 3) NPOAYKTH AEATENBHOCTH IATOTEHHBIX
rpuboB; 4) PHKKETCHH; D) BHDYCHI.

Heundexyuonnpmu nupozenamy IBna01es: 1) KOMIIOHEHTB HECOBMEC-
THMoR 10 TpynmaM TnepeauTofl KposH (TpaHcdy3WoHHas JaUXOpazKa);
2) sx3orernble Genku (6enKH MOJIOKA IPH MAPEHTEPATBHOM €I0 BBEIEHUM );
3) NpoAYKTH pacnaja TKaHed.

15.4 Ymo maroe ecmecmBennsie u uckyccmBerHsie nupozensi?

Ecmecmsennsinu Ha3bBalOT NHPOTEHB, KOTOPHIE CYULECTBYIOT 6 IIPH-
pojie UK 06PasyioTcs ecTECTBEHHBIM 00PA30M H3 HENMMPOTeHHBIX BEIIECTB.

Hcxycemeennvie THPOTEHH TONYYAIOT OyTeM O0OPabOTKH HATHBHBEIX
HAKTEPUANEHBIX TOKCHHOB ¥ MCIONB3YIOT ¢ JjedeOHOM 1ieabio {ITHpOTe-
panus). HanGonee M3BeCTHBIMH SIBASIOTCS IHpOreHall, NOAYyYEHHBIH H3

Pseudomonas aeruginosa, W mupexcans, BeAeneHHwmil u3 Salmonella
abortus equi.

155, Ymo Ha3eiBar0m 3K302@HHBIMU U 3HODZEHHLIMU NUPOZeHa-
mMu?

Ix30zennvie MPOTEHBI 1IOCTYNAOT HAM BBOZATCA u3sHe. 1Ipu ssese-

HMH 3K30TEHHOI0 NHpPOreHA TApPeHTEpPalbHO JHXOPAZKa BOSHHMKael depes
45-90 MHH.

Indozennvie Tporens 0bpasyioTes B caMoM opranmsMe. K HMM oTHO-
eaTes: 1) NPOAYKTH LEPBUYHOA K BTOPHIHOM anbTepauny, obpasosasiue-
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csi B O4are BOCIAJEHHs; 2) UPOXYKTH, KOTOPHE NOCTYHAOT 5 XPOBh H3
ouaroB Hekposa {Hanpumep, npu unHdapkre MHOKapAa); 3) Ml‘;'ra60.?1ﬂ'[‘bl
CTEPOMIHBIX TOPMOHOB; 4) KOMIINEKCH 2HTHIEH-AHTHTEI0; 5) nefxouHTAD-
{ble MPOTEHBI — MPOIYKTHL AeSTENbHOCTH HENTPO(DUI08 1 Makpodaros.

15.6. Ymo maxoe nepBuurbie u BmopuyHsie nupozeHs!?

{Tepsuuppimy  HA3BIBAIOT NHDOTEHBI, KOTOPbIE HEMOCPEACTBEHHO HE
SIEAIOT Ha UEHTP TepMoperyisiump. VIX muporeHsoe jAeACTrBue ONoCPeny-
eTcA 06pasoBaHBeM M OCBODOMKIEHHEM TAK HA3BIBAEMBIX JENKOUMTAPHBIX
[HPOTEHOB.

Bmopuunoimi Ha3LIBAIOT JeKOTMTapHBE MUPOTEHEl, KOTOPBIE obpa-
3VI0TCA M 0CBOBOMAAIOTCS NeHKONMUTAMH M0 BAMAHHEM MEPBUTHBIX [THPO-
renos. BTOpHYHbBIE THPOTHE 0BNaaloT CNOCOOHOCTBIO HEMOCPEACTBEHHO
BAMSTH HA HEHTP TEPMOPETYASUHE H BH3LIBATH PA3BUTHE JINXOPAJKU.

CeromHs MOKA3aHO, 9TO BTOPMYHHIM JEHKONHUTAPHBIM NMHPOIEHOM 5B
asteTca uHmepaeixun-1. IT0 BENIECTBO oBpasyercsl B 0cBobONLaeTCH e
KolwTaMH (HefTpodmiaMu i Maxpodaramu) B TIPONECCE AKTUBAUNE taro-
uuTo3a. Hapsuly ¢ meficTBneM Ha UeHTP TepMOPETY/ATHH wdTepiedkun-1
obnazaeT UEIBIM PSAOM JADPYTHX 3(bQEKToB, ONPEAENIINX KIHHNTECKHE
NposBIenUs AUXOpaKku {cM. pasa14).

15.7. Kaxue cywecmByiom doxasamenscmBa moeo, 4mo deiicm-
Bue nepBuyneix nupozenol cBa30HO C cbpazoBarnuem Bmopuy-
Holx?

1. TlepBruHblE NUPOTEHB HMEWT AOBOJABHO BLICOKHEH JIATEHTHBIH me-
pMog, peifcTsus (y denoBexka 45 MuH H GoJbmie), B TO BPEMS KakK JaTeHT-
HEIA [[epHOJ AeHCTBHA BTOPHIHBX NHPOoTeHOB — 10 MUH b MeHbIIe.

2. K meiftcrsuio [€PBHYHBIX MHPOTEHOB PA3BHBAETCA TOJEPAHTHOCTE
(npUBLIKaHHKE), T.e. A IOAYUEHHS JTHXOPAAKH HAAO YBEJIWYHBATh J03Y
IAPOTeHA ¢ KaKAHM TOCAEIyiOmNM BBeAeHMeM. B To ke BpeMs 1pH
MOBTOPHHX BBEEHHAX BTOPHUYHBIX I[WPOTEHOB TOJAEPAHTHOCTE HE BO3-
HHKaeT,

3. Ecan (aromprapHas ¢yHKIMs Heilrpoduios ¥ Makpo(aros Hapy-
meHa (Hanpumep, MPK JeilKoeHHy, HATOAHEHHH (arcuuToB TYUBIO), TO
IpH BBEIEHUH T€PBUYHBIX MHPOTEHOB JHXOPAJKa HE BOSHMKAET.

4. TIpn HenocpeAcTeeHHOM BBEIEHHN NEPBHYHHX MHPOreHoB B TEPMO-
PETYAATOPHBIE UEHTPH THIHOTaJAMYCA JAHXOPaJKa HEe pasBuBaeTcd, B TO
BPEMS, KaK BBEJEHHEe B 5TH I[EHTPH BTOPHUYHbBIX JEHKOUMTAPHBIX MHPOTE-
HOB 3aKOHOMEDHO COIPOBOKAAETCs MOBBIIEHHEM TEMIIEpAT yPyhl Tela.

15.8. Karue nocsedoBamensreie npoueccer cocmaBagiom cyt-
HOCMe NOMOZEeHe3a AUXopadru?

B nmaroreHeze JBX0PaAKy MOKHO BRIAETHTD D7 STANOB.
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I Ungyxmus o6pa3oBaHHss M OCBOOOMIEHWS BIOPHYHOTO NefKomn-
TApHOTO MHpoTeHa (MHTEepIelKKHa-1) MepBUYHBIME [HPOTEHAMH.

{l. Bawmsuue pHTEpAeiiKWHa-1 HA [EHTP TepMoOperyAsfiuuM u Iepe-
crpolika ero paboTsL.

II1. 3ran KAWHWYECKBX MPOSBAEHUN AUXOpaakH (Ms3MeHeHne TeMmie-
paTyphl Tefa).

15.9. I'de pacnosoxceq u ymo npedcmaBrsem coboli ¢ ghyHKULO-
HAMbHOL MOYKU 3peHus Uenmp mepmopezyrsyuu?

HeiipoHs! nedaTpa TepMOperyAsmHH HAXOAATCA B NepenHeM (IIPecITH-
yeckad obOIACTh) M 3aHEM (JIOPCO- B BEHTPOMEINATBHbIE fApa) THIOTala-
myce. Mcxonsa u3 GYyHKUMOHAIBHHX XapaKTEPHCTHK, BRUIEISIOT YeThIpe
rpynne Heliponos (puc. 44).

Temneparypa
KpOBM

KoxHuie BHyTpeHHKe
TEPMOPELENTOPbI TepMOpeLenTopbl

[ "Ycranosoumas rouxa” |

Uentp Uentp
TenAoNPORYKUMH TennooTAAUW

/ ~ i

Wurepneiikuu-1

Puc.44. leurp TepMoperymnii

1. Hefiponnt “mepmocmama” — 5T0 TPYNNa TePMOYYBCTBHTEIBHHX
HellpoHOB, HEMOCPEACTBEHHO BOCTIPUHUMAICUIHX TeMIeparypy KpoBH, Ko-
Topast IIPoTeKaeT Yepes rutloranamyc. Ciona ke nocTynaer nHQopMalusa o1
KOHBIX N BHYTPEHHHX Tepuepuueckux TepmopenenTopos. “Tepmoctar”
BBIBOAHT CPEIHICIO TEMIIEPATYPy Sipa Tera.

2. Hefipount “yemanogounod mouxy” — 3T TPyNNa TEPMOHEUYBCTBH-
TeNbHBIX HEHPOHOB, KOTOPHIE 3aJal0T YPOBEHB TeMIlepaTypel Axpa Tedla.
MudbopMamua oT “TepMocTaTa’ mocTynaer K HelpoHaM “YcTaHOBOYHOH
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TOUKH, TH€ MPOKCXOAMT CPaBHEHHE pMeloieitcd TeMieparypel f71pa ¢ 3a-
nporpaMMHPOBAHHBIM YPOBHEM. ‘

Ecll CpeRHssS TeMmNeparTypa sipa OKaXeTcd Bhllle TeMNCpaTypel
“yeTaHOBOUHOW TOUKH', TO 3TO NOPONKAALT CHUIHAILL TOPMO3AINE HEHTP
TeTIONPOAYKUMN M BO3CY)Kiaouine UeHTp TEmIooTIaTH, il Hao§0p0T,
yMeHBUIEHKE TEMNEPATYDPbl A/pa HUKE TeMIlepaTyphl “yCTaHOBOYHOM TOY-
i’ BHISLIBAET AKTHBAUMIO UEHTPA TEIUTONPOAYKIHHK B TOPMOKCHNE HeHTpa
TEINOOTAATH.

3. Henmp MenRONPOSYKULUY. Ero HelipoHH HaXOHATCA B 32JHEM THIIO-
ramaMyce. Mx Bo3byxaeHne BHIIBIBAET YBEANIEHNE 06pa3?BaHPIH TEIIOTHL

4. Henmp menioomdauy HaXOZUTCS B NPEONTHICCKOM 30HE TmepeaHeTo
rumoTanamyca, [Ipu eTo BosOysKAeHHH BO3PACTael BhleaeHNe TElIOTh op-
TAHW3MOM.

1510, KaxoB mexonusm dedcmBus unmepnedxuna-1 Ha uyexmp
mepmopeyasuuu?

VnrepneiikpH-1 B3aBMOIEHCTBYET CO cnequbBuecKHME PEUENTOpaMH
na MeMOpaHe HelipOHOB, KOTOpbE BXOAAT B TPYIILY KIETOX “ycTaHOBOYHOH
rouxi”. BeaecTBHE AKTHBAINK DETeNTOPOB YBeNMUMBAETCSA aKTMBHOCTE
CONPSFKEHHOTO ¢ HUMB (hepMeHTa — bocdomunasst A, ITor depMeHT oc-
soboxaaer us GochoaunuaoB WIA3MaTHUecKo MeMOpaHEL ApaxUuIoHOBYIO
KHCIIOTY, U3 KOTOPo# 06pasyloTess NPOCTarIaHIKHbL TPY L] E (puc. 43).

UntepneiikuH-1

Peuentop ,//
\ ARARR
giNE

Moctponvnaza A,

]

¥
———— He#poHbl
“yCTAHOBOUHOM TOUKH"
ApaxuaoHoBas
KMCNoTa

Q\ Tipocrarnangunel E, E, __//

Puc.45. Bmugune unTepaeiikida-1 Ha neHTp TEPMOPEry LN

IHIpocmazrandunnt yMeHBIIAIT Uy BCTBHTEABHOCTD HelpoHoB “yeTaHO-
L) [T £
BOYHOH TOUKH” K MMNYAbCaM, TOCTYNIAIMINM OT HEMPOHOB "TEpPMOCTATa . B
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peavibTate 3Toro oOHYHEE CHTHAIB 0 HOPMAJILHOM TeMIepaType sApa Ha-
4HHAIOT BOCIIPHHHUMATBCA HeHpoHaM¥M “yCTaHOBOuHOH Touxkk” Kax uHdop-
Marisa 06 YMEHBIIEHHH TEMIIEPATYPH. JTO, B CBOK O4YEpeNb, BBI3BIBAET
CTAHAAPTHVIO PEaKi[HI0, HANpasleHHVI0 HA INOBBIIIEHHE TEMIEpaTyphbl —
AKTHBAUMK? UEHTPA TerooGpas0oBaHMA ¥ TOPMOXKEHHE LEHTpa TellJo0TAa-
i (pHc. 46).

lHeF’lppol “Tepmocrara”

HelpoHb
“YCTAaHOBOUHOW TOUKK"

Uentp Lentp
TenAONPoRYKLH TennooTAaYHU

Puc.46. Posb TipocTarflaHAMHOB B IIATOTEHE3e JiM-
XopaJki: “+" — akTuBanus, ‘-7 — TOpMOMeHHEe

15.11. Kokue cywecmBylom doxkasamenscmBa poau NpocmaanaH-
duroB E 8 namozenesze nuxopadku? '

1. Beemenne npocrarnavanHoB E MHKPOUHBEKTOPAMHE B HEHTP TEPMO-
peryismuK (B 06a2CTh “YyCTAHOBOYHOW TOYKK” THIOTAIAMYC2) BHIBBIBAET
NOBHIIIEHKE TEMIIEPaTYPHI Tela.

2. @apMaKoNOrHYECKHE IPENapaThl, KOTOpbIe WHTHONPYIOT HUKAOKCH-
reHasv ((epMeHT CHHTe3a NPOCTATIAHAHHOB), OKa3bIBAIOT JKADOIIOHHKAI-
un# addexr 1pu nuxopagxe. K TakuM npemapataM, 8 4acTHOCTH, OTHO-
CATCSH ANETHACATMIMAOBAT KHCIOTA, HHIOMETAKH.

3. 2TH xe npenapath He BIMANT HA YPOBEHb HODPMATIBHOH TemIepa-
Typu Tesa, O1¢ioga CAEAVET BBIBOA, YTO DpocTartaHipHe [ He mpuHuMa-
10T Y4acTWs B PETYIAIMH TEMIEPATYPHOrO TOMEOCTAa3a B HOPME, a obpasy-
I0TCA TOJABKO 1IPH JINKOPAJIKE.

4. TmoKOXOPTHKOKR], NOLABASIMIKNE aKTHBHOCTh (ocdonumazu A,
gepes JWNOKOPTHHOBHH MexaHH3M (cM. pa3zA.33), yMeHbmaKT ofpa3obBa-

HUe NpocTarnaHapHoe E, Gaaromaps ueMy TOPMO3AT PAa3BHTHE AHXOPaA-
KH.
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15.12. HaszoBume cmaduu au- %}
xopadKu. \ % I

KiHHMYECKH BBIIENAIOT TP 81 T m
cramuu Auxopaakry {puc. 47): g St.fastigii >

[ — NOBRUUEHWS TeMNEPaTy- A . '
per (st incrementiy; =1 Stincrementi St.decremerti

L

11 — c¢TOfHHUSA [OBBIIIEHHOH Boems

remriepaTypu {(st. fastigii);
Il — cummeHHd TeMmiepaTy-  Puc47. Craiun IHXOpagxH
pul (st. decrementi).

15.13. O6vacuume, xax npoucxodum noBeiweHue memnepamypo
mena 8 | cmaduio auxopadxu.

B camMoM Hagaze NPOMCXOAMT PE3KOe YMEHBIIEHHWE TENI00THATH, B
pesyﬂma're AKTHERALHH CHMH&TOMDCH&HDBOﬁ CHCTEMBL CYRHABAIOTCAH Kpo-
BEHOCHBIE COCYZbl KOM M KOHEYHOCTEH, COKDAMRAIOTCS TAafKHe MBIIIIL,
NOAHEMAIONINE BOJIOCH (¥ JKWBOTHBIX TOMHHMAETCA mreperb, v 4eA0BEKa
BOSHMKAET HpH3HAK “TYCHHOK KOKH').

DrH HIMEHeHHS WMeloT gBa caencrsus. C OfHOH CTOPOHBL, PE3KOE OT-
paHHUeHHe TETUIOOTAAUM CaMO Mo cebe BEeT X NOBBIICHAIO TEMIIEpaTyphl
supa. C ApyTo#t CTOPOHBI, yMEHBIIAETCS TEMIIEPATyPa KOXH, 4TO BRISHIBACT
B030yKIeHKe XOJOMOBBIX TePMOREUENTCPOE. WndopManus o CHHEEHHH
TeMIlepaTyPH “060M0UKH” NOCTYIAET B UEHTP TEPMOPEry/IANHE, 3 OTTYAA B
KOPY TOAOBHOTO MO3TA — Y UEJOBEKa BOSHMKAET ONIYlEHHE XON04A. Kpo-
Me TOTO, IPOMCXOAHT BOOYKICHHE [OAKOPKOBHX ABHTATENLHBIX UCHTPOB,
B pe3yJpTaTe gero NOBRILAETCA TOHYC CKeJEeTHHX MBI, pa3BHBaCTCH
nposkE (03HOO). Y BEANUHBACTCS COKPATHTENbHBII TEPMOTEHES.

Hapszgy ¢ 5TeM IPOMCXOAMT QKTHBAIMA HECOKPATHUTEIBHOTO TEPMOre:
HEe3a, CBA3AHHOTO C IMOBEIOIEHHEM CKOPOCTH OKHCAHUTENBHBIX IIPOUECCOB.
Bompllioe 3HAYEHHE NPH 5TOM HMEeT IOBLHIIICHHEe MWHTEHCHBHOCTH KJIETOY-
HOTO ARXaHs B GypOH AKMPOBOK TXAHM MOA AEHCTBIEM KATEXOJAMHKHOB.

TaxuM 06pa3oM, NMOBEIIIEHNE TEMIIEPATYPhl TEIA BHAYAIE ofycnosie-
HO YMEHBIIICHHEM TENJIDOTAAYH, 2 3ATEM yBBJIH'—ICH_HCM TEIMLAONPOAYKIIKE.
15,14 O6vacrume mexanusmsi hodenus memnepamypsi mena
npu 3aBepweHul AUXOPAOKY. Kaxue cywecmByom BapuaHmei
makozo nadenua?

Kak Tonbko TpeKpamaercs HEACTBHE HH.TepJIefIKHHa-i HA TEHTP
TEPMOPETYAAUMH, B HEHPOHAX “YyCTAaHOBOYHOM TOYKH YMEHBINAETCH CO-
AeKaHie I'[pOCTaTJIElH,[lHHOB E, yTO Bezer K BOoCCTaHOBAEHHIO ”'-IyBCTBH'
TENbHOCTH KJIETOK ¥ CHTHAJAM, IOCTYNAIOIIBM OT “repmocrara”’. Temme-
paTypa s7pa HauWHAET BOCHPMHHMAThHCS KAaK NOBEIUEHH2S, B PE3YJILTATE
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9€r0 2KTUBMPYETCH IIEHTP TEMIOOTAAYNW M YTHETAETCA MEHTP Tenjompo-
nyxnun. HanGonbwiee sHaueHue IPU 3TOM BMEIOT Be GH3HOJOTHIECKHE
PE2KI[MH! paCUHPEHNE KPOBEHOCHBIX COCYAOB KOKH U KOHETHOCTEH,
YBE/IMYEHHEe NOTOOGPA3OBAHKA M NOTOOTAEAEHHA. DTH DPEAXIMH BEXYT K
YBEIHUEHNIO TENNOOTAAYH M, KAX CJEACTBHE, K yMEHBIIEHHIO TEMIepa-
TYPHL TENA.

BrIBaeT ABa BAPHAHTA MALEHUS TEMIEDATYPSL:

1) xpumuneckoe 1agenme — peakoe yMEHbIEHHe TEMIEPATYDH Ha
NPOTSKEHHH HECKOABKUX YACOB;

2) aumyuecko¢ TAIEHWE — NOCTENEHHOE YMeHBITEHNE TeMiepaTyphl
HA MPOTAKEHUH HECKONBKMX CYTOK.

Kpuriueckoe nageHue MoKeT BbITh ONacHEIM, OCOBEHHO y TOKUIBIX |
¥ GOTNBHBIX CEPAEYHO-COCYAUCTHIME 3260/EBAHKAMH B CBA3M ¢ BOZMOMKHBIM
IafeHIeM ApTEPHAIBHOTO JABNEHKS ¥ DA3EHTHEM KOJIIANCA.

13.15. Kaxue muner memnepamyproix xpuBsix mozym Geime xa-
paxmepHsi Ons auxopadku? Kaxue gpaxkmops: Bausiom Ha Juna-
MUKY UIMEHEHUS MemMNepamypsl meaa npu Auxopadxe?

K OCHOBHBIM THLAM TeMnepaTypHBIX KPUBEX oTHOcSrcs: 1) febris
intermiffens — TEMIEPATYP2 HOPMATM3YETCS OFMH WM HECKONBKO Das B
cyTky (THOMHAA MHbeKums, abenecchl, TyGepynes); 2) febris remittens —
KonebaHUs TeMneparypel cocrasasior Goree 1°C B CYTKH, OAHAKD OHA HE
BOABPAUAETCA K HOpME (GONBIIMHCTBO BUPYCHBIX B MHOTHE GaKTEpHaltb-
Hbie undexuun); 3) febris continug — cyTounsie xonebanps TEMIlEPATY DL
coctapastior menee 1°C (bpomuoll ¥ coimHo#k Tud); 4) febris recurrens —
MPUCTYIBL MIOBBIIIEHNSA TEMNEPATYPH YePEAYIOTCA ¢ MEPHOAAMM e HOpPMA-
JNSALMH, JJASMEMACA HECKOJIBKO CYTOX (BO3BPATHBLUHA Thd, Manipus).

AAMHAMUKA M3MEHeHH TeMIepaTyphl PN TUXOPAKE ONpPENeNseTcs, ¢
O/HOH CTOPOHBI, CBOMCTBAMH U OCOGEHHOCTAMH JKMAHEHHOTO LMKIA BoaGy-
IUTENA, ¢ APYTOH, — OKOJIOCYTOUHBIME (UMPKATHEIMK) GHOJIOTHIECKU MM
PHUTMaMH OPraHuaMa,

15.16. lTovemy auxopadxy HozeBaiom namosozuyeckum npoyec-

com? : _
Jluxopagka ABASErCS MATONOTHYECKHM [POLECCOM, HOTOMY 4TO B Hell

COULTAINTCA ABA THIA MPOTHROIIOAOKHBIX ABIIEHHH; CDﬁCTBEHHO IIaToIoTH-

UECKHE B 3AMHTHO-KOMIICHCATOPHbBIE. Wx cooruomeH®e 3aBUCHT OT BEAH-
YHHBI [MOBbIOICHH 5 TEMIIEDATY PBL

15.17. B yem cocmoum 3QULMHO-NPUCAOCOBUMERbHOE 3HAYEHUE
Auxopadxu?

IIpu nuxopajike B OPTaHH3IME COBAXOTCSE HEBATONPUATHBIE YCIOBHS
Aast pasBuTUS BO3byANTENEH PHpEKIMOHHRIX Goseanedl U [OBLIAETCS AK-
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TMBHOCTB MEXAHH3MUB HecmenudHaeckol H cneupdndeckol PE3BCTEHTHO-
¢TH opraHn3ma. B gacTHOCTH:

a) yrHeTaercss pasMHOKEHWE MHOTHX BHMDPYCOB, ycusmpaerTca obpazo-
BaHHE UHTEpdEPOHOB; .

6) yeeauuuBaeTcs (paronUTapHas aKTHBHOCTB Maxpogaros ¥ HEUTpo-
usnos;

B) HOBHINIAETCS WHTEHCHBHOCTD CHHTE3A aHTHTEN,

T) BO3PACTAET YYBCTBHTEABHOCTE MHOTHX MHGMEKIMOHHEX BO3GYAmMTE-
Jell ¥ qe#icTBHIO JIEKApPCTBEHHBIX BEIIECTR.

15 18. Kokue co6cmBerHo namono2uyecKkue USMEHEHUR mMo2ym
BosrHurame npu auxopadke?

[Ipu TeMitepaType, npespimaomeit 39°C, MOTYT pasBHBATHCS:

a) HapymeHns OBWIETO COCTOSHHS — HEAOMOTAHWE, TOAOBHASA GO,
ON{YIIEHHE Kapa K 4p.;

6) paccTpoiicTBa 0EMEHA BEIECTE;

B) MOBBIIIEHKE HATPY3KM HA cepane (TaXMKapAMs, yBEJHUEHHE Cep-
AETHOTO BRIGPOCA) HAH YMEHBITEHHE APTEPHANLHOTO JAABIECHNA IPH KPHTH-
HeCKOM HMAfilcHHH TEMIIEpaTyPbl;

r) paccTpoficTB2 NEHTPANBHOH HEPBHOM CHCTEMEL, KOTOPHIE MOTYT
TIPOSABNIATHEA OPENOM, TAJIIONMMWHATIHAMHE, 2 ¥ AeTell oT 5 Mec o 5 JeT pas-
BuTHEM (heBpUNbHEX cynopor. Moryr NPoBOIMPOBATHCA I[PUCTYIILL 3IH-
TencHy;

A1) ecnd Temneparypa npesbumaer 40°C, ocaabnsercst garonuTos, Ha-
PYLUIAeTCS KM3HENeSTeNbHOCTh M (PYHKIIMOHANIbHAS AKTHBHOCTD M-
(OUUTOB, YBENNYHKBAETCSA TyBCTBHTEABHOCTD OPTraHH3Ma K JEHCTBUIO HEKO-
TOPHX 3K30TOKCHHOB;

e) y BepeMeHHHX BO3MOXKHO HAPYIIEHHE PasBHTHS ILJIOAA, TEPATOrEH-
Hbule 3¢ heKTh.

15.19. B vyem nposBasemcs Bausnue auxopadwu Ha obmen Be-
wecmB?

Mpexne acero, ypenMumBaercss ocHosHOK ofmen (Ha 10-12% mpu
yBeNHIennu TeMneparypsl Ha 1°C). 3To BBI3BIBAET yBeTHUYEHME MOTpebIe-
HHs KHCIOPOAZ ¥ THTATENbHBIX BEmecTs. [[0CKOABKY almernT y G0IbHOTO
OTCYTCTBYET, KAET MCIONL30BAHWE PHAOTEHHBIX HCTOYHMKOE JHEPTHH, Ye-
JIOBEK TepsieT B Bece.

Boapacraer 1orpe6HOCTs OpraHMaMa B BOAE, IIOCKOJIBKY YBEAHWYHBA-
IOTCS HEYYBCTBUTENbHBIE [OTEPH BOBL Y€PE3 KOXKY M JHXATE/NbHBIE MYyTH.
B chsism ¢ 31uM y MAJIEHBKHX AeTell H TAXET0G0NbHEX MOKET DA3BHBATH-
¢ 0be3soncusanue. C UETBIO €TO TIPENYNPERACHHA JHXOPAATIUHEM PEKO-
MEHAYIOT 06HIbHOE IHTDE.
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IIpu ymepenno#t muxopaake {(38—39°C) uacrora Anixanus H aAbBEO-
NJpHas BEHTHASUNS BO3PacTaioT & GoNbiell mepe, YeM 06Pa30BAHKE yIae-
KHCJAOTO Tasad. B ceA3ad ¢ 3THUM MOMKET Pa3BHBaTRCA THIIOKAIIHKA H, Kak
CACACTBYE, 223086l anxkanes. C UeNblo ero 1peAyNPexAeHUs PEKOMEHAYIOT
IIHTE MOAKHCICHHYE} XKUAKOCTD.

[lpx Bhicoko#t mmxopanxe {(cowitie 39°C) nPonCXoABT MOGKHAN3ALNST
cBOOOJHBIX KMPHEIX KWCIOT M YCHIBBAETCS OGPA3oBaHHe B TICUEHH Kero-
HOEBIX T&J. KeToHeMnsa MOeT nDHBECTH K PasBHTHIO HEZa30s020 atidosq.

Ilpn nmxopanke pasBuBAeTCA ompuyamesbHwi asomucmwiti 6aaanc,
0B yCIOBNEHH B TPeo6IagaHneM KaTabonnaMa GeKOB Hal HX CHHTE30M.

15.20. B yem cocmoum npunyunuansroe painuiue mexdy auxo-
padxoi u sunepmepmuel?

[lpy zuxopadxe nMeer MecTo He HapyIIeHHe, a IEPECTPOilka TepMope-
rynsuun. OpraHusM caM OAZepXHBRET BHICOKYIC TEMIEPATYPY, HOCKOAb-
Ky “ycTaHOBOYHAs TOUKA” TEPMOPETYISTOPHOrO NEHTPA HACTPOEHA Ha Oo-
Jee BRICOKWI1 ypoBeHb, EcnH nuxopagsiee :KMBOTHOE OXAAXKIATh, TO €ro
TeMIEPATYPa HE YMEHBIIARTCSH, COXPAHAETCA BHICOKOH.

Ilpu zunepmepmuu HapyweHa rtepMoperyaduns. Temmeparypa Tena
NOBHIMAETCA BOMNPEKH CTPeMIeHHAM OpraHH3Ma HOANeRAKHEATE TeMlilepa-
TYPHBIi TOMeocTas. “Yc¢TaHOBoyHAA TOuka' TEPMOPEryIATOPHOTO UEHTPA
He MeHgeTcs, Ecau :KHUBOTHOe ¢ rumeprepMueil 0X1akaath, TO B Pe3yinTa-
T¢ PE3KOTO VBEINYEHHA TenIooTIAYH TeMnepaTtypa Tefna HAYWHAeT YMEeHb-
watecs (pHc. 48).

40°C 4CcF®  ac+ ®

40°C

3°Cl Je 31c 37°CFI 37°C

fluxopapva +

Hopmotepmus fluxopagwa [wneprepmus rRNEpTepMUs

PucdB. “¥eraHosouHasa Touxa” M TeMIeparypa lpu
DAZHBIX BHAAX HapyHICHHI TepMOpCTYILAIHK

15.21. Ymo saBrsemcs ocHOBHBIM namOzeHemuyecKuM NPUHULUNOM
HaponoHuxcanuwed mepanuu?

OCHOBHBIM IATOTEHETHYECKNM TIPUHITHIIOM JKAPOHOHIKAIMEH Tepa-
KK ABNACTCA YMeHb{IeHHe “yCTAHOBOUHOW TOYXKM® (EHTPA TEePMOpETYILA-
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[HM, 9T AOCTHTAETCS yrHeTeHHeM o6pa3oBaHud MPOCTATIAHAMHOB E ¢ mo-
MOWIBI0 HHTHGHTOPOB NWKAOKCHTEHA3H (ANEeTWICAIHINAOBAT KUCAOTa, HH-
NOMETAIHH, TIAPAUETAMO/) M HHIHGMTOPOB thocdoaUnassl Ay,

15.22. MpuBedume npumepsi ucnonbsoBanus AUXOPadxu ¢ neqeb-
HOU Y8/6/0.

B Hactosuee epeMd ¢ Ae4eOHOM (€AbI0 IPHMEHST BHCOKOOYHIIEH-
Hbl¢ IPENAPATH MHPOTeHOS — NWPOTEHAN, mupexcats ¥ Ap. lluporepaniio
HCTIONB3YIOT AMA JIedeHWs NO3JHHX craguil cndunnca, KOCTHO-CYCTaBHOFO
TybepKynesa ¥ APYTUX MHEKIMOHHBIX 3a00MeBaHuN.

[IprMeenne MHpOTeHOB NpH Aedennn cuduanca sddexrnsHo Hmaro-
Zapsd TOMY, 9TO HA HO3AHMX CTAfuAX GOJNe3Hn BO3OYAWTEAs HAXOAMTCS B
FOIOBHOM MO3TE, KyJAa 3arpyAHeH JOCTYII JIEKAPCTBEHHBIX fpenaparos M
aNTHTE/ M3-33 HAJIHYUA TeMarodHuedanuueckoro bapoepa. IIpoHHIAEMOCTE
71070 6apbepa YBENHUMWBAETCS HPH HOBBIIEHMH TEMHEPATYPH Tena, Hpw
KOTOPOM TOXHMMAETCH 0ofmas PeakTHBHOCTb M yIywmraercd TedeHue 60-
TE3RM.



16. NATONOMrMA TKAHEBOTO POCTA.
OnyYyXonu

16. 1. HasoBume ocroBusie Budsr usmenenul mxarneBozo pocma.
PaanuuaiorT 1Ba BUZa W3MEHEHNH TKAHEBOTO POCTA; zunepSUOMUNEcKie

v eunobuomuuecxue 1polecch. K nepsuM oTHocATcs: a) rumeptpodms u

THIEpIaskss; 0) pereHepaims; B) omyXons. Ko BTopeM — a) arpodud;

6) pucTpodus p gerenepanys.

16.2. Ymo maxoe onyxoneBeii npouecc? Kaxue cyuecmByom

Buder onyxoneli?

OnyxonepbM HAIWBACTCA THINYECKMl MATONOTHYECKMH mpouece,
CYIHOCTE KOTOPOTO COCTOMT B BeCipeenIbHOM, HEPErYIHPYeMOM paspac-
TAHWK TK2HY, HE CBA3AHHOM C OOmeH CTPYKTyYpOi MOPAKEHHOTO OPTAHA W
eTo hyHKIUAMH,

BriensioT gsa Buga onyxoneit: dobpoxauecmeenmvie 1 3A0KAYECTBEN-
HbLE,

16.3. Towemy onyxoneBsii npouecc cyumarom obuebuonozude-
cKum ABrenuem?

Onyxonesbiii mpouecc HOCHT o6WME6HOAOTHICCKHIT Xapakrep, Io-
CKOJIBKY OIYXOMH BO3HMKAIOT KaK Y KHBOTHBIX, TAK KM ¥ PacTeHHH. Y Beex
BUJIOB MHOTOK/IETOYHBIX UBbIX OPTAHM3MOB OOHAPYXHBAIOTCS OMyXosu (Y
HaceKoMbix, Pei6, ambunbuit, penTunii, MaeKoIHTAImBX).

16.4. CywecmByrom snu ocobernocmu 8 xapaxmepe onyxoneBozo
npoyecca y 4enoBexa u y pasnvix BudoB icuBomusix?

Y uenopeka 90% Bcex 3mOKAYCCTBEHHDBIX ONYXONEH HMEIOT SIUTENH-
aNBHOE NPONCXOKJCHHE, T.€. ABIIIOTCH PaKOM. B TO JKe BPEMA y KpyNHOTO
poratoro cxoTa, momazed, cuneit 80% snoKkavecTBEHHEIX OIyXoneh mpo-
HCXOIAT M3 KJNETOK KPOBH, T.e. ABISITCH reMobnacrosamp, a y cobax 50%
370KAYECTBEHHHIX HOBOOOPA3OBAHME NpEACTABAAIOT cOBOH  CapKOMbL —
ONYX0AN U3 KIETOK COSANHHTENbHON TKAHH.

16.5. B yem cocmosm ocnoBuuie poznuyus mexcdy dobpokayecm-
Beunvimu u 3n0xkadecmBeHnsIMU ONYXOAAMU? :
1. Mo6poKadecTBEHHBIE ONyXOH COCTOAT M3 Xopomo guddepeHuupo-

BAHHBIX KJETOK. ITH ONYX0AW COXPAHSIOT TUIIMYHYIO CTPYKTYPY TKaHH, U3
KOTOPOi mpousolny. B To ke speMs 3710kadecTBEHHBE ONYXOMH XapaKre-

pusyiorcs iorepeit quddepeHpoBKn KIETOK, YIPOIEHKEM N aTHITHIMOM

HX CTPOEHHS.
2. JlobpoKXadecTBeHHbIE ONYXONM YACTO PacCTYT MEIIEHHO, MX POCT
MOXKET OCTaHOBHTBCS, a WHOrAa Habawpaercs w obparHoe passuTue (per-
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peccus). s an0XauecTBEHHBIX OMYXONEH, KK NPaBHJIO, XapaKTepeH BhL-
CprIﬁ pocT, 1{01‘0[)];[1'5[ CIIOHTAHHO HE OCTAHABAHBACTCA. CaMOHp0H3BOJIbH.ﬂH
pBl"peCCHH TaKnx OH}’XOHeﬁ HEH3BECTHA.

3. Jlob6poKayecTBeHHEE ONYXOMH MMEIOT KANCYLY B PacTyT SKCIIaHCHB-
HO, T.€. He IpopacTalor B OKpsKalomMe 310P0Bhie TKauy, & Pa3fBUTAIOT HX.
PocT 3/10KaY€CTBEHHBIX OMyXoJed ABAJETCS WHBA3MBHBIM (MHQHIBTPATHB-
#HeIM). OHH HE HMEIOT Kalcysibl B NPOPAcTaioT B OKPYKAINUE TKAHK.

4, HoOpokauecTBEHHER OMYXONN HE METAcTa3upyloT, B TC BPEMS Kak
3JI0KAYECTBEHHBIC 0BBIYHO naloT METAaCcTa3bl.

5. Jlo6poKauecTBe HHBIE OMIYXO0JIM XOPOLIQ TOAAAICTCH XHPYPTHIECKOMY
JeueHHID, JIETAMbHBIX HCXOHOB, KAK NMpPpasHio, HE 6IJIB8.CT. 310KaueCT BeHHHIE
OLUYXOJIH IIPH OTCYTCTBHH JCIEHHA NPHBOJAAT K CMEDTH.

16.6. Kakue cyuwiecmByrom Memodel IKCNEPUMEHMINBHOZO U3yde-
Hus onyxonei?

ME’I‘OIIEIMH 3KCI'[EPHMEHTZI.JIBHO]‘O MO,IICIIHPOBE]HHSI Onyxo:rleﬁ ABAKIOTCA
H l'I,[[yKL[HS{, TRAHCIMANTAnKAa 1 JKCIIadTas.

MeTO}I HHAYKIOHH lTpej_IyCManHBBET BOCIIPOKSBE~
JeHHe 3M0KaY€CTBCHHBIX OHyXOJIEﬁ I’[yTeM BBEHCHHUA B
OpranMaM XaumeporenHbX (axTopoB, Yame Beero ©
TOH HENBIC MCHOMAB3YIOT XMMHYECKHe KaHIePOTCHHBIE
cOeIMHEHHs ¥ DeckneTounbie (GUILTPaThl ONYX0NEBOK
TKAHY, COHEPXaliNe OHKOTCHHBIC BprC]J[. Kpome Tara,
C Uenbi0 MHAYKIWH OMyXoneil MHOraa HCHOMB3YIOT (i~
3WUECKHE BOZAEHCTBUS (PEHTTEHOBCKOE HAAYUYEHHE, pa-
IHOHY KRB, YIBTPaHOACTOBOE 06IYIEHHE).

Metoa TpaHCHAAHTANMKE — BTO NEPEBHBKA ONYXO-
JH 0T OJHOrD KHBOTHOTO ﬂpyTOMy, B]'[epBbIB OCYIECT-
BieHa M.Hosuncxkum B 1876 r. JIng ycmemnoit rpanc- M. A Hobuucxuii
MAaHTAUWNM  ONYXOJM BAKHBL CHEAYIOWHE YCIOBHSE: (1841-1914)
) MepecajgKa J0/KHA OCYIIECTBIATBCS B NPEAEAAX Of-

HOTO BHAA XWBOTHBIX; 0) NEPEBMBATh CASHYET JKUBBIE JKH3HECIOCOOHBIE
OIIYXOJICBbIE KJICTKH, B) TRAHCILIaHTAUHIQ HAID MPOHIBOOHTE B CTEPHJIIL-
HBIX YCIOBHAX BO H36B}KaHHe BOCIAAHTENBHOTO npouecca B TKaHH.

MeTﬁI[ DECHJAHTAIIHY — 3TO BHIpAHBAHHE OIyXoap B i{yanype
TKaHM BHE OpraHH3Ma. BTOT METOo Ja€T BOIMUKHOCTH H3Y41aTh BAHAHHE
PasMHUHBIX (AKTOPOB Ha ONYXOAEBBH POCT, OCYMECTBIATE NOMCK CPEACTB
TEePANHH 3A0KAYCCTBEHHBIX OHyXOHEﬁ.

16.7. HosoBume ocuwoBubie npuyirsl BO3HUKHOBEHUR 3/0KOYECM-
Bennsix onyxoned.
CymecTByeT TpH IPYNIbl STHONOTHYECKHX (DAKTOPOB XUMUYECKUE
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(KaHUEPOTeHHRE BeiecTod), Quauteckye (MOHUSHPYIOWAA panuanus,
YABTPAPUONETOBOE U3AVIEHNE, BHICOKAS TeMIepaTypa, MeXaHHUeCKoe BO3-
aeficTpue), Ouorozuteckue (OHKOTEHHEIE BHPYCHI). .

16.8. Kmo u kax BnepBuie O0Ka3a8 POAL XUMUYECKUX qbaxmopos
8 BozruxroBernuu anoroyecmBenHslx chyxonei? ¥

B 1775 r. aurmmiickuit spau [ZIJomm enepBbie NpeANOACKUN, TTO
XUMAYECKHE COENMHEHNS MOTYT OBITh IPHUKHOM PaKa. JTOMY HOCHYXKHAMK

ero HabJIOAEHHT MHOTOUKCTEHHHIX C/VIAEE PAKA KOKH MOIIOHKH MOJOXbLIX |

mofedl CIVCTS HECKONBLKO zerT mocae paboTsl TpyboudcraMB B AETCKOM
Bospacre. TakuM 00pazoMm 6bula OTMEUEHA CBA3L MEKAY 3a007eBaHMIAMH
pakoM TpYGOUNCTOB U 3aTPSSHEHHEM KOKH caxkell u cMmoloi. _

OpgHake Tomeko B 1915 r. AncHckwe yueHule HAmazusa u Huwuxaed

NOATBEPAMMIM 3TOT BhIBOA B aKcllepuseHTe. OHHM BlEPBBIE BOCIPOM3BEMNH

AJIOKAUECTBEHHYIO ONYXONE (pak KoMK} UYTEM LIUTENBHOIO, HA NPOTLKE-
HHH 6-TH MecSnep BTHPAHMA KAMEHHOYTONBHOH CMONEL B KOXKY ¥X& Kpo-
JAUKOB,

B wauate 30-x rogos u3 KAMEHHOYTOJBHOH CMOJBH OB BBEENEH
3,4-6ensnupen — BewiecTBo, ¢ AeHCTBUEM KOTOPOTO H OB cBA3aH KaHIEpO-
reHHHH adrdexr MPOAYKTOR HeI0AHOIO CTOPaHKA YIS,

16.9. Kax kAaccughuyupyom Tumudeckue KanyuepozeHol?

XuMHuuecKHe KaHUEPOreHH — 5TC BemecTsa, CocodHuE B

3bIEATH PA3BHTHE 3J0KAUECTREHHHX OIYXOneH.

I. o mpoucCXOKAEHUK) PA3IHYAOT KAHUEPOTEHB! ECTHECMmBEHHwEe H
UCKYCCIMBEHNDIE.

II. Ilo XUMUYECKOMY CTPOCHHIO XAHIIEPOTeHB! MOTYT OBITh NpeacTas-
JeHBl: 1) HOJHMIHKINYECKAMH ApPOMaTHYecKuMy yraesogopofamu (ITAY);
6) ApOMATHUECKNMY AMHMHAMY; B) HHTPOBOCOEAMHEHHSAMH; T} MHKOTOKCH-
HaMmu; A) TeTepONMKIHIECKUMH YITIEBOAOPOAAMY; €) AMHHOA30COeIMHEHH A
MH; 5K) TIPOCTBIME COoeUHeHUs MY {MBIIbIK, achecT u Ap.).

III. Mo oTHOMICHH:0 K OPraHH3My XHMHYECKHe KAHUEPOTEHBl MOTYT
OBITh SKI02eHHWMIL W DHOOZEHHDIMY.

IV. Tlo MexaBH3My KaHIIEPOTEHHOTO BAMSHHA DasiMuaiOT KaHUEPO-
TeHB NPAMO20 Jeticmeus N KAHUEPOreHH HenpaMozo Oeticmaus.

16.10. lpuBedume npumepsr karyepozerHoB ecmecmBerHoz0 U
uckyccmBerHHozo NPoUCITONCICHUS.

K xanyepozenam ecmecmeennoze npoUCXONOeHUS OTHOCATCS nponym'

KHHEAEATEIBHOCTH HEKOTOPHX IPHE0B (MUKOTOKCHHBI) B IPOAYKTH Byl
KaHNYeC KO AeATENbHOCTH. -

VICTOUHHKAME KAQHUEPOZEHOE UCKYCCMBEHHOZ0 NPOUCIONCOEHUs ABITIOT

cst: 1) BBIOPOCE! POMBIIIEHHBIX NPEATPHSTHH; 2) BBIXJIONHBIE TA3B ABTO*
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mobnneit; 3) TabauHbIi ABIM; 4) TIPOAYKTb: HElIPABHABHON KyJANHAPHOU 06-
paborkn [HmK (UCHOJB30BAHKE NEPEKAPEHHHBIX JKWPOB, HADYIIEHME TeX-
HOJMIOTHH KONYEHKA K OP.).

Puc.49. Hapymenue rexuonoruu IpHro-
TOBJIEHHS TIHIH MOMeT NPUBOIHTE K 0O-
Pa3oBaHEI0 KAHIePOoTreHHBIX COETHHERHM

16.11. Oxapaxkmepusyime kaunuepozenroe delicmBue noAuLUKAu-
HeCKUxX — apomamuyeckux — yzneBodopodol @ @

(). Q00

[TAY — 570 coemuHeHns, KOTODHE HMEIOT B

CTPVKTYpPE CBOMX MOJEKYA HECKOIbKO CONPAKeHHBIX 3,4-BeHznupen
Bensombubix Apep. Hanbonee paclipocTpaHeHHEIMH ¥

H3VUeHHBMH ABIAIOTCH TaKHEe WX I[IPefCTABHTENH, @
Kax 3,4-6GensnupeH, ruMeruabeHzaHTpaneH (puc. H0). @@@
Oun 06HAPYKNBAIOTCY B NPOAYKTAX BYAKAHHYECKOH ©
NeATENBHOCTH, BHIOPOCAX IPOMBILUIEHHBX NpeRnpu-

sruif, BBIXJAOMHLIX rasax asroMobuuel, TabauHoM BAubensanrpaueH
JAbIMe, NHIIEBRIX MPOAYKTAX NpPH HENPABWILHOM WX
KOIYEHHH U Ap. ©
['magHas OCOGEHHOCTHL KAHIEPOTEHHOTO BIHAHHA ©©
IIAY cocTouT B UX Mecmuonm Oelicmsuy. DTo O3HATA- @@@
€T, UTQ OHM BBI3BIBAIOT PaiBHTHe ONVXoJeH B TEX Op-
. AubenznupeH

TAHAX M TKAHAX, ¢ KOTOPDBIMH KOHTaKTHpYIOT. Tax,
IDH BTUPAHMH B KOXY BO3HMKaeT pakK KOXH, IpPH Pnc.50. Hexorophle
IOJIKOKHOM BBEIEHMH — CapPKOMa, IIPH BABIXaHUN —  xaHieporenupie ITAY

161



paK METKHX, IPH NOCTYIUIEHWH C nHumed — pak nHineBoja, KeyiaKa U KH-
MoK, IPH BRAEAEHHH ¢ MOJOKOM — PaK MOMOYHBIX KEJES.

16.12. B yem cocmoum ocobexHocms xaHyepozexHozo delcmBus
apomamuyeckux amunoB?

NH, ApoMaTHueckne aMMHB — 3T0 €O-
eVHEHNA, cofepXampe B CBOEl CTpykType Ged-

@ 307BHBIE KOABlA M aMHHOIpynnbl. KanieporeH-
AHHAUH HBIMI CBOHCTBaMM 00Ja7210T AHWIKH ® E€ro mpo-
H3BOANBIE, B 4aCTUOCTH, 2-1adTHAAMEH, J[UMETH-

NH, samuHoazobenzon (JIAB) (pwuc. 51). 3tu coeuw-

HEHHA IINPOKO HMCHIOAB3YIOTCS B IPOMBINLAEHHO-

CTH KAK OCHOBa Kpacmeneﬁ, HCXOHbIE BeniecTna
And CHHTes;a JeKApCTBEHHBIX NpemapaToB M- npo-

N @ @ NH, H3BOACTEA B3DBIBIATEIX BEWICCTD.
. . XapakrepHoii 0cOGEHHOCTBID KaHTIEPOTEHHOTO
BeHauguH HeHCTBHA apoMaTHYECKMX AMHHOE SBASeTCH KX
opzanomponnocms. HeszagucuMo or nytu moeryn-
JEHHA WINM BBEIEHHS BeulecTBA OnYXOJAM BO3HH-
KAwT B ONpeAeTEeHHHIX opranax. TaK, npy BBeje-

HUM 2-HadTHIAMHMIA PASBHBAETCA PAK MOUEBOTO NY3EIPH, a NPK BBEIEHUH
JAB — pak neuenn.

2-Hachrunamun

Puc.51. Kanueporemuse
ApOMaTHIECKHE aMUHR

Adnatokeun B,

Puc.52. Hekorophe xaHneporeH-
HHE coegHHEeHUST
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16,13 HYem xapoxmepusyemcs KaxHuepozewHoe BausHUe HUMPO-
3o0coedurenul?

K HnTposocoe nHEHHM AM OTHOCATCS HUTPO3AMUHH ¥ HUTPO3a-
Mugs (pwc. 52). B onbTax HA XMBOTHBRIX 10Ka3aHO, 4TO 90% Bcex usy-
yeHHBIX HKTPO30COETHHEHHI 0612 a10T KaHUEPOreHHbIM jieicTBreM. MHo-
rMe BE[ECTBA HTOTO KJACCA BEI3HIBAIOT ofpasopaHHe olyxXomeH mocme of-
HOKPATHOTO BEEIEHHA B CPaBHHTENBHO Heboabimux Ao3ax. He obuapyxeno
HH O;{HOTO B2 KMBOTHBIX (m3ydanock 40 BwiOB OT pud Ao TpHMaTOR),
KQTopble Obuin OB YCTOMYMBE K KAHIEPOTEHHOMY AEHCTBHIO HWTPO3OCOE-
ApueHui. OdeHd IYBCTBHTEABHBIM K MX BIMAHHUI0 ABASETCS U OPTAHE3M
qesI0Bexa.

HurposaMpHbl MoryT o6pasoBBIBATHCA B JKeJYAKEe 4YeJ0BEKA W3 He-
KAHI[EPOTEHIHX IpeflecTBEHHMKOB (HHUTPHTOB, AMUHOKUC/AOT, aMULOMH-
PHH2) IPY HUTHGHH COATHOH KKCIIOThL

JLast KaHIEpPOTeHHOrO AeHCTBHS HHTPo30coejMHeHHH XapaKTepHa Of-
eanomponsiocms. ECTh BEIECTBA, KOTOPHIE K3OHPATEIbHO BHI3BIBAIOT PAa3BH-
THE OIYX0JeH TO/MOBHOTO MO3[A, TIOYEK, TIeUeHH, JKeAYAKa B Ap.

16. 14, llpuBedume npumepsi KaHyepozeHHozo OelicmBus Npodyx-
moB Jcustedesmensrocmu 2pubos.

Cpeny TIPOAYKTOB XKM3HEIEATEAbHOCTH rpHOOB (Iuiecenn), 06aajalo-
WX KaHIEPOTEHHHIM jelicTBHeM, Hanbonee msyueH agramokcun B. JtoT
MHKOTOKCHH SBAAETCA TeTEPOUHKIHYECKHM COEIHHEHHEM M IPOAYIINPYET-
ca maecenrio Aspergillus flavum (cm. pre. 52). Kanneporensoe peficTsue
ad/IaTOKCHHA DPOSBIASETCS B OUeHb Maawx gosax — 0,02 Mr/xr sacchl
st cpapieHws, Toxcuueckoe JAeHCTBHE NMUAHHI2 Kains TIPOSBIAETCS B
J03a¥, TPEBRIIAIONHY YKa3aHHYIO B HECKOABKO JECATKOB Pas.

C BIMAHWEM MHKOTOKCHHOB CBS3HIBAIOT PA3BMTHE MEPBHYHOTO Daxa
lleyenu y mpeacTaBMrenell maemenn Banry e Adpuxe. Kaumar teppuro-
PHH, HA KOTOpPOH NpPOXHBAET 5TO TUIEMH, OUYEHb BAAXKHBIN, MOSTOMY Kpo-
AYKThl THTAHHS OBICTPO TOKPBIBAIOTCH maeceHwo. Ilo cymecTsyoineii B
TEX MeCTaX TPAIMIHM TAKHE NPOAYKTHR NPHTOAHBI X HCTOIb30BAHMW. AHa-
TH3B MIOKA3a7H, 4To B moTpebasdeMoii mmne cofepRKBTca adiaTokcuH B.

16.15. Kakxoe codepicarue BrnadsiBaiom 8 noHamue “sxdozeHHbie
Kanuepozewns!”?

JHAOTEHHB MY Ha3MBAaIOT KaHIEPOTEHBL, KOTOPHE OOPA3YIOTCA B
OPTAaHHU3ME H3 €0 HOPMabHBX KOMIIOHEHTOB.

OKOHYATENBHO He JoKa3aHO, OZHAKO €CTh OCHOBAHWSH TOJAraTh, 4TO B
OpraHnsMe [IPH HaPYIIeHWH oOMeHA BEHIECTB MOTYT 0Opa30BHIBATCA Kai-
TeporeHHEIE MOJABMHENMYECKHE apOMATHUeCKne yraesogopoabl. Mx merou-
HUKAMM MOTYT ObITh XONECTEpPKH, JKeMuHble KUCIOTHL, CTEPOMAHBIE TOPMO-
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HEL B gacTHocTh, nokasado, yTo obpaboTka in Vitro eAYHBIX KHCAOT
IPMBOIMT K TOSBIEHHIO MEMUIXORAHmMpena — tipepctaputens IIAY, obaa-
JIAIOMIETO CUIIBHBIM KAHIIEPOTEHNBIM JAeHCTBHEM.

Kpome ToTo, anp0TenHbIe KAHIEPOTEHE MOTYT IOMBIATECH NPU Hapy-
(renuy o6MeHa HEKOTOPBIX AMWHOKMCIIOT, B 9ACTHOCTH, TpMIITodaHa.

16. 16, B xaxux oneimax dokassiBaemcs BosmoxcHoe yyacmue 20p-
monoB B BosHuxkHoBeHuu 3nokadecmBennozo onyxoseBozo pocma?

[Ip¥ HapymeRdu PeTYASIMM CEKDPEUHY MPOnisy 20pMOH0E adenozi-
noguaa (Ipy HapyIIeHUM MEXauH3MOB 06PaTHOM CBA3M) MX KOMUUECTBO B
KPOBY MOMKET CYN(€CTBEHHO Bo3pacTaTh. Bawss Ha OpranB-MWIICHH, OHH
MOTYT CTHMYAMPOBaTE Npoludepanuio KIeTOK H PaiBUTHE OMyXOMH.

Honobuag BOAMOKHOCTE ACMOHCTPHDYETCSt B CACAVIOUIEM oOflbTe. Y
HHMBOTHOTC YARNAKT OJHH AMdHWK, 2 BTOPOH MepecakuBaloT B Cele3eHky.

KI.)OB]J OT CCIE3CHKH TOCTYIIAET B MEYCHb, IAE 3CTPOTEHEL, 06]_)33032[]3]]1“@(15{-

B SMYHHKE, PadpylaoTes. K rumodisy mocTymaeT KpoBb, B KOTOPOH Maio
3CTPOTEROB. JT0 BHSBBACT CTHMYJAALMI0 00paz0BaHHuA TOHALOTPONHEIX
TopMonos. llocnexnue, jleHcTBYA Ha SMUYHHK, YCHIHBAOT CEKPENHIO 10JI0-
BHX TOPMOHOB, OJJHAKO WX TIO-NPEXHEMY Maji0 B KPOBH, TOCTYMaileHd B
TyNous, NOCKOIBKY MPUKCXOMAT PaspyllleHue 3¢TPOTEHOB B TedeHH. Ilo-
CTOSHHOE CTHMYJIMDYIOUEe AelcTBHe TOHAJAOTPOIHBIX [OPMOHOB Ha sdd-
HMK BBISHIBAET NMPOAM(DEPAIMIO €I0 KJIETOK M B GOMBIIOM KOJNUECTBE CIly-
4aeB PasBHTHE 3JI0KAYEeCTBEHHBIX OIIYXOMIEeH.

16.17. Ymo maxoe xumuyecKue xawyepozewHsi npAMozo u HENps-
mozo dedcmBua? faiime ux cpalrumensHyo XaparmMepucmuxy.

Kaﬂneporeﬂm IpaMOro ![ef{CTBHH — IT0O BbICOKOGKTHEBEHBLE
XHMHYECKHEe COeIHMHENHs, B daCTHOCTH JIAXTOHBI, XJIOP3THARMHHBI, IIOKCH-
JBL. Oup CI'IDC.061{])I HEMMOCPEACTBEHHD BBZLHMOJ_IEFICTBDBEI,T]: CO CTPYKTYPaMu
KJETOK ¥ BBHI3BIBATH PA3BMTHE ONYXOiH, ITH COeJMHECHH He TpeﬁleT Ka-
Kux-yub0 NpeBpailedyil B OPraHN3Me a5t NPOSBJAEHHMs CBOEID KaHIEepo-
TeHHOTO AefcTBHA. '

VIMest BRICOKYIO PEAKIMOHHYIO COCODHOCTD, IPAMBIE KaHIEPOTEHE! HE
MOIYT HAKAIVIMBATBCS B OKpyXalouied cpeje (IIpM B3auMO[eiicTBMM ©
KOMIIOHEHTAMY BHeImIHeH cpegbl odu paapymalorcs). IlosTomy, ¢ Toukm
3PERUH TUTHENDBI, OHHW He IPegcTaBIdoT HoaBIIOR ollacHoCTH oA 4eJIOBeKa
Kak (DaKTOPhl KaHIIEPOTeHeRa.

KZLI-I[[EPOTCHIJI HEINPpHAMOTO ,?lE‘IﬂulCTBPIH — BTO WHEPTHUHE 110
CBOUM XUMHYECKHM cBoHCcTBaM COETHHEHHH. K HHWM, B 49aCTHOCTH, OTHO-
CATCA TONHIHEIHWUYECKHE ApOMaTHICCKHE YIVICBOADPOABI, apOMaTHYCCKHE
aMMHEL, HHTpo3ocoeiuHeHusd, admaTtoxcudnl. O6aaAd HU3KOH PeariMoH-
HoH CHOCOﬁIIOCT]JIO, YKa3aHHBIE KaHTIEPOTCHBEl MOTYT HaKaIllZIHBaThCA B OK-
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pysaloueil cpeje M TOATOMY NPECTABNIOT GOMNBIIYIO ONACHOCTE A We-
JIOBEKa,

KanmeporeHdbIMA 5TH COEJHHEHUs CTaHOBATCH B OPTAHU3ME TOJNBKO
HOCHE PAAA XMMBUECKHX (DePMEHTATWBHBIX NPEBPAIIEHNH, B DE3YALTATC
KOTOPHX 06pasyleTesl MX aKTHBHBe (HOPMBL — cobCTBEHHO KaHIEPOTEHBI
(puc. 53). Tlopobusmm obpasom w3 ITAY obpasyoTes BIOKCHBL, W3 aPOMa-
THICCKHX AMHHOB — TMIPOKCHAGMHKHEl, 43 HATPO3AMHWHOB - AJIKHJIBHEIM
pamikan, J1u (OPMEL KAHIEPOTEHOB OKa3blBAIOT BAWAHME 1a TERCTHIE-
ckuii ANapaT KJIETKH ¥ BBISHBAIOT e NPEBPAIIEHHE B OMyX0IEBYIO.

poayKT AeTOKCHKaUMM
(soiopacTBOPHMBIF)

AKTHRALMS KoHwmorauva

AKTHBH
MeTaBonmnT

Puc.53. [Ipenpamiedus KaAIEpOreHOB HENPAMOTO
neHcTBHs B IegeHn

16.18. Koxue cBoticmBa xumuweckux BeujecmB obycaoBauBaiom
ux KaHyepozennoe deidcmBue?

B 60-e Togel cympyrn Musep nokasaqd, Uro XadllepoTcHHoc RefcT-
BYe XMMHYECKUX COEAHHEHMH CBi3aHO ¢ HAJWIHEM B UX CTPYKTYDe noa0-
HCUERBHO 3APARcEHHOT (dnexmpodunsrotl) zpynnet. B Monekyrnax xanicpo-
reHos TPAMOTO JeHCTBHS Takas TPyTNa MOsBASETC CPasy ke MU pacTBO-
pedHH BemiecTBa B Boje. B cayuae KadieporeHoB HENpsAMOTO ACHCTBHA
saexTpodpHALHAA Tpylla obpaayercs B Ipoyecce (PepMeHTaTHBHHX Npe-
BpaILeH il BemecTsa B OPTaHHuaMe.

Tak, mpomykTamu lpeobpasosanua [IAY, cogepxkamnmu IOT0KH-
TeAbHO 3apAkeHHyI0 Ipynny, gpasworces snokcuas. Cynpyru Ilyasman mo-
KA3aJ¥, 9TO KAHTEPOTEHHBIMY CBOMCTBAMY OO/afaioT AMOKCHJH, B MONE-
Ky/Ze KOTODBIX ATOM KHCIOPONa NMPHCOENWHEH K Tak HashBaeMoi K-some
(or Hewm. cmosa Krebs — pax). Toake Gwnno ycTadowneno, uTo uﬂanﬁonee
KaHIePOTEHHBIMM SIBITIOTCS DIOKCHBL € ATOMOM KHC0pOAa B Geli-yTacTke
monekyasl [TAY (ot aurm bay — 3aaus) (puc. 54).

TakuM 06pasos, 3Has XUMHUYECKOC crpoerue MoNeKyssl [IAY, moxuo
npeacKasaTk KaHpepoTedHEe CBOUCTBA BEHICCTBA.
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Puc.34. Xuvmueckuwe cpoiicTsa KaHnepo-
reHHRIX [TAY

16.19. Kaxue cmaduu npoxodum xumuwecxui Kanyepozenez? B
4eMm ux cyuHocms?

B xumuuecxom Kaumeporenese srLIesIOT TPH CTaIMH: KHHIKAINIO,
IPOMOKHIO ¥ ONYXONEBYX IPOIPECCHIO.

Cymuocts unuyuayuu coctorr 6 toM, uto N0 BAMAHHEM XMMKUECKO-
0 KAHUEpOTeHa TPOMCXOANT TpaHehOpMAIMS KAeTKH, T.6. IpEBpaLEHNE ee
U3 HOPMANLHOR B ONMYyX0JEBYIo,

Bo spems cmaduu posmOyLY TPaHCHOPMUPOBAHHAT KAETKA TIOIydaeT
CTHMYJL X DasMHOMEHHIO, OIYXONh HAYMHAET pacTw. Bewsectsa, CTHMYIIH-
PYiOmMe pasMuoKene TpancOpMHUPOBAHHBIX KJIETOK, HOAVYUIN Hazga-
HUE IpoMOTOpOB. CaMu OHB MOTYT BbITh B HeKaHueporednbiMK, Odern
CHIABLHMH NPOMOTOpaMU ABTAIOTCA GOPEOAOBHIE BDHpHI, KOTOpBIE AKTH-
BUPYIOT MPOTEUHKMHA3Y C, NPHHMMAOMYIO Yy4acTHe 6 PETYIATIME KIETOY-
HOTO JleNIeHHA.

Mexy unpumagmeit n HPOMOnMEH MOMXKET OPoHTH MHOTO BpeMeHn
(wHorza roxm). BonpmeHcTBO MSYIEHHBIX XHMHYECKMX KaHTEPOTEHOB
ABIAIOTCA HONHBMH, T.€. HPOABJNAIT CBOHCTBA M MHHUMATOPOB, M po-
MOTOPOB.

Onyxonesas npozpeccus — 310 KauecTeeHHbIE H3MEHEHNA CBOHCTB
OTIVXOIW B mponecce ee passurha Kax mpasunio, co spemenes OIYXOJb
npuobperaeT Bee Gonee n Hosee 3MOKATECTBEHHBIE CBONCTBA.

16.20. Yem obvscHaemcs sbrenue onyxoneBou npozpeccuu?

OnyXonessie KASTKH OTIMYAIOTCS BHICOKOH H3MEHIUBOCTHIO, T10BTOMY
HX NOOWIAUKA HeogHopogHa. Moer mocrosaHas Gopeba KneToK 3a BphKHBA-
HHE B HEOAarOnpUATHBIX YCHIOBHAX cVwieCTBoBalmust (medutur cy6erparos,
KHCAI0pOAA M T, L). 3TO SABAAETCS OCHOEON ECTECTBEHHOIO HX orbopa — BHI-
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XUBAIOT TONBKO T€, KOTOpHIE Hambosiee MpHcnocobnedsl K cymeCTgona}m;oOl?
TakMX VCIOBHAX. A Hawbonee NPUCTIOCOGIEHHBIMY AB/TIOTCS HaHH :Jl:aej mgﬂ_
¢TO YCTPOEHHBIE OIYXOJEBHE KIETKH, KOTOPbIE :}r{pamém CBOH C ‘ (I)Ir s
pOBAHHBIE (DYHKIIMK M COXDAHWIN TOABKO CBOHCIBO CCHpe,ILE"JIH rﬂm)
ums. Takum obpaszoMm Hier paneHeitiee oam?)xaqecmne}me (MaIHrHR3ar
OTyXOJIE — IJIABHOE HATIPARIEHNE ONYX0A€BOH MPOrPECCHH.

16.21. Kaokue gbusuveckue gharmopor Mozym umemo 3Ha4eHue 8
BOSHUKHOBEHUU 370KGYeCMBEHHbIX onyxoned? )

Cpenr daxropop (usHUIEcKOH NPHPOAR! K STHOAOTMM ONMyXOJlen 1\;2_
[yT UMeTs oTHoilledue: 1) HOHMSHPYIOWAS PasHalys; 2) y;[pradeione
30e W3AVIeHHe; 3) MeXauMYecKoe BO3AeHCTBHC (IIMTENBHOE AaBJICHHE Ha

: TEMIOEPATYPA.
TKaH}E’)c;Ji) i;i(ifzi;aymmeﬁ Eaaigquu AOKA3HBAETCA B DKCHEPUMENTE 1 MHD:
TOYHCACHHRMY  KJIHAVYECKMME HaONIOneHHAMY. Pa,I];HaIIHC:I{HHl{ KZI;
neporenes GblT BHISABIEH YKE qepesu? JIET TOCHE OTKPHITHA pu{Treﬂc;icT <
ro wanygenns. Ilepeoii ero skepTBOM CTai MEpBbIH (POMIBOANTEND P e
HOBCKNX Tpy6ox (DpHKeH, KOTOPHIH IPOBCPsl KAYECTBO CBOEH IPOAYKU
Ha coOCTBEHHBIX PYKaX. Y Hero BOSHHMK pax KOXH '

Ipu anprensnom mpebpisanud GENMBIX KPIC HA CONHIE ¥ HUX qz;f;z*g
pasBHBaeTcd PaKk KOXKH, YTO CBA3BIBAIOT € BIMNHHEM yAmpaguonemo
m;lyuf’g::lfﬁme onyxoid B o6aacTH MMIJaHTalUVH KUBOTHEIM IIACTHHOK,
M3TOTOBNIEHHBIX M3 XMMHUUECKM HHEPTHOrO Mmarepwana (“nracmmaccosnii
KaHYepozenes), BUSHUKHOBEHHE PaKa B MECTe JUTHTENRHOIO _izasﬂelms; c};:
KOKY KaHrpu (CreuuanpHOil CYMKH, B XOTOpod »urenw Wuaup HO
YIo/b) -~ 5T0 IPUMEPH] BOZMOMKHOTO 3HAYEHHS MEXAHUYECKUX (Jaxmopos B

oredese,
Kal{m;{paxglieu, 4acTOe BO3ZHHKHOBEHHE onyxone}& MOZIOCTH PTa Y 1aCTyXOB
TOPHHKIX PaHONOB, KOTOPHIE MRIOT OYEHE FOPAYUH Yal, HABOANT HA MAICIL O
BOSMOKHOM POIH 6HCOKOH MEMNEPIMYpy B PAIBUTHH OIYXOJIEH.

16.22. HasoBume OCHOBHbIE 30KOHOMEPHOCMU KOHUEPOZEHHO20
delicmBus UOHUUPYIOWE20 U3AYYECHUS.

Xord ans pasBUTHS ONYXoNeH HMeloT 3HAUYEHHE 7032 M BHA U3Ty-
yeHMs, HeT JAHHEHHOR 3aBHCHMOCTH MEXIY 9acrorol BOSHHKHOBEHHS!
ONMYXOAEBOTO POCTA M IoriomieHnol nosoi. Her TaKfKe H MHIIHME]J’I]:HOIT
TMOpPOTOBOit 0351, TAK ITO JI0H0E H3AydeHne B AI0G0H 103€ ABIAETCH no_
TEHIMHANLHO OUACHBIM. [IpH HIPOYUX PABHBEIX YCAOBHAX TNPOZO/KHTIEND
HOE ¥ NOCTOSHHOE BO3AEHCTBHE HH3KMX 103, C TOYKH 3pEHHA KaHuepo-
redeaa, 3HAYMTENBRHO OHAcHee, 4eM KparkoBPEMEHHOE BO3JEHCTBHE
OOMRIINME [033MH.
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16.23. Ymo maxoe “naacmmaccoBeil” xaruepozenes? B yem ezo
ocobennocmu?

B skcnepumenTe GBLIO MOKAZAHO, YTO TMOCAE HMIIAHTAIIMM TJIACTMAC-
COBBIX IIACTHHOK MOZ KOXKY B 3TOM yYaCTKe YACTO DasBHBAETCA 3J0Kade-
CTBEHHAS OuyxonAb. [annoe ABNEeHHE NOAYYMIO HA3BAMHE “MNACTMAC-
coBOoro” KaMueporeHesa. BeiMM YCTAHOBNEHBI CHAEIYIOEIHE €10 3a-
KOHOMEDHOCTM.

1. [ln9 BOZHUKHOBEHHAS OIIYXOAW MATEDHAN, U3 KOTOPOTO CAENAHBI ILIa-
CTUIIKH, HE HMEET 0cO00T0 3HAYEHHA. JTOMY BHBOAY TMOCILYKHAA DE3YABTAThI
HCC/IEOOBAHHMA MHOTHX BeUlecTB, cpefi KOTOpHIX uexiodaH, TOTM3ITHMEH,
TedUIOH, CTEKJIO, 3040TO, TINATHHA U p. ECIW U3 BEIECTBa Ce/aTh MACTHH~
Ky Y HUMIVIAHTHDOBATh €€ — ONYXOMb eCTh, €CJIH MJACTHHKY W3METbYUTh o
BBECTH B TKaHb ITOAYIEHHLH TOPONIOK — OIYX0Jb HE PA3BHBAETCH.

2. Pemarouree aHaueHHe AMeeT padMep mnactuikd. OMyXoip ROIHMKA-

_eT [IPH UMIIAHTAIMY MIACTHMOK pasMepamu He Medee (0,5x0,5 e

3. TlnacTuuka HZOMEKHA GbITL CILIOUIHON, T.€, T/€ MMETh OTBEPCTHH
(nepdoparui).

B coorrercrenm ¢ ofHOH M3 MOOTE3, BOKPYT IAACTHMEH 00pazyertcd
COCTANUTENBHOTKAHHAS KAUCYAA, CPEIU KONMATEeHOBBIX BONOKQH KATOpoR
HaxXOAATCA eAWHHMYHBle kieTkH. OHM OKa3bIBAalOTCI OTOPBAHHBIMM OT APY-
THX KJETOK H ITOCHJaeMblX MMH CHTHAJOEB, PEryAHPYIOIUHX HHTEHCHBHOCTD
TipoauQepaTUBHBIX TPONeccoB. B ¢BA3H € aTUM COIAAOTCH YCAOBUA, KOTO-
pble CIIOCOBCTBYIOT NMEPEPOMACHUI) HOPMAJIBHBIX KJIETOK B OMYXONEBbIE.

16.24. Kem u 8 xaxux sxcnepumenmax Geina doxazana pons Bu-
pycoB 8 BosnuxnoBenuu onyxoneli?

SKCIePUMENTANLHBIMH TOKA3ATEIBCTBAMY BUPYCHOTO TPOMCXOXKIEHUA
OUYyXOJNell CYNTAETCH MX BO3HUKHOBEMME IIOC/E BBEAEMUS KHBOTHBIM Oec-
KNETOYMBIX (DHABTPATOB ONYXONenod TKauu. Takue HNBTPaTH TOTOBAT M3
CYCIIEM3HH ONyXOMEBHX KAeTOK, IPOMyCcKad ee depes
(dbapdoposbie GUILTPL, 3agepkUBaloume OakTeDUn M
KAETKY TKauu {(pHC. 33).

Buepsoie B 1908 r. B.9arepmar u O.Fanz nono6-
MBIM 06pPa30M BOCTIPOM3BENHN NEeHKO3 ¥ Kyp, BBOAsA Hec-
KJIETOUMBIe (DHABTDATH JEHKOIHPIX KIETOK.

B 1910 r. @.Payc Bbi3ean capkomy y Kyp BBefe-
HUeM GECKNETOYMOrC (PHABTPATA CAPKOMATO3MOH Tka-
1u. 3a 5TH uccaenobauuda oH B 1966 1, 6w yaocToen
HobeneBexolf npemiH.

B 1932 r. PIlloyn coobmyun o BRLIE/AeMUH BHpYyCa

D, Payc H3 A0OPOKaYeCTBEMHON ONyXoJH KPONWKOB — (ubpo-
(1879-1970} MBI, 3 HECKOJBXO MOIKE —~ W3 MANHINOMBL
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Puc.55. Tlepepupka ONMYXoAM KJCTOYHBIM W OecKIeTOMHBIM MaTe-

PHATIOM:
@ — KJICIOMHAA Nepenynka; § — MepeBUBKa QUILTPATOM, HE COIEPKANTNM
KJIETOK

B 1934 r. b.Jhoxe obHapykun B 4ApDaxX PaKOBBIX KJETOK IQYEK JIeO-
TMApAOBON AATYIIKH Te/blla-BKJAOYEHHS, HAIOMUHAKDIIWE TakOBBIE NPM BH-
pycHuix uiderimsax. 3arem O BOCHPON3BEN ONYXO/b BBREAEHHEM JKUBOT-
HBIM BBHICYIIEMHOTO DKCTPAKTA OIMYXONEBBIX KAETOK.

B 1936 r. Joc.Bummuep orxpbn “daxrop mMonoka” (takrop Burrhe-
pa), KOTOPBIH BBI3BIBAT DAk MOJMOYHBIX xexes y mbimefi. Janbuefiuive uec-
CAEMOBAMMS TIOKA3AIH, YTO ITOT (PAaKTOp SIBASETCH BHPYCOM, NEDPERAIOTIHM-
Cfl OT MATEPH JETEHBIIAM € MOJIOKOM.

B 1951 r. JL.Ipocc Bnepebie BOCUPOH3BEa JMefKO3 y MBILIEH BBeeHeM
GeCKAETOUMBIX (DHJIBTPATOB OMYXOAEBBIX KAETOK HOBODOACHHBIM JKHBOT-
MpIM. 3TH HCCNepOBaMHA JOKA3ainy BO3MOKHOCTh BHDYCHOH STHO.IOIHH
3M0KAYECTBEHHMX ONYXOAEH H ¥ IPeICTABHTEACH MIEKONMTAKIIHX.

16.25. Kaxue [HK-codepicawjue Bupycoi aBAsomes OHKOZEHHbIMU
s FcuBomubtx u venoBexa?

K onxorennem JJHK-copepxamym BUPYcaM OTHOCSTCA:

a) nanosa-supycol. MM BI3BIBAIOT PA3BUTHE ¥V KMBOTHBIX TPeX BUAOB
OTyXOJeH: HAMHIIOMBI, TTOTHOMB! M ONYXONM, BOIHMXKAPIEH TOX NeHCcTBU-
eM BaKyONH3WPyoILero eupyca SV-40;

6) adenosupycor. OMKOTEHHBIMH /IS KHBOTHHX SBAAIOTCS aZeHOBH-
pyest 12, 18 1 31-ro tunos;

B) zepnec-supycol, B YaCTHOCTH, supyc Imumeiina—bapp.

Yt xacaeTcs yenoBeka, TO B OAMHX CAy4asX JOKA3aHo, a B JpPyTHUX
€CcTh OCHOBAHHSA TOJATATh, YTQ MPUUYHHON HEKOTODHIX ONYXOAeH ABIAIOTCS:
a) supyc Jmmreiina—Bapp (BossiBaer sumboMy Bepxura, nazogapusre-
anbHBIE pak); 6) Bupyc TemaruTa B (MOKeT GBITH MPHYMHON Daka MeyeHH);
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B) BUDYC TAMW/ANOMBI YE/A0BeKa (BH3bIBAaeT zOOPOKAYECTBEHHBIE OMYXOAH
KOXY, JKEHCKUX TeHWTAIHH, roprany).

16.26. Kaxue PHK-codepxcawue Bupycor SBASIOMCS OHKOZEHHbIMU
ona swuBomnsix u yenoBeka?

Bee omxorennste PHK-comepxauiie BUpyChl OTHOCATCH K CEMEHCTBY
pemposupycos. OOUIMM UX CBOHCTBOM ABJSIeTCA HANMMYHE B BUPYCHOM Te-
HOME TeMa, KOAMPYIOUEro CTPYKTYDY (hbepmeHTA DEBEPTA3H, H3BECTHOTO
eule Kak obparhas Tpanckpunrasa, man PHK-zavucumas JITHK-morume-
pasa. 3ToT (hepment obecrevusaer cuured jwycnupansuoil JJTHK mHa mat-
pune oxnoctnnpanbioit PHK. BenepcrBue aroro ofpasyercs JTHK-koimst
PetpoBnpyca, X0TOpas nonyyuna HaseaHue [JHK-moeupyca.

B 3aBUcHMOCTH OT OMKOr€HHOCTH DETPOBHPYCH PA3fESIIOT HA JIBe
TPVIIIIH.

I, Octporpancdopmupyiomune peTporupycsl. Quenh OHKOIMEHHH, BbI-
3HIBAOT DA3BHTHE ONyXONel mocie KOPOTKOTO MATEHTHOLG TepHoga. JTH
BUPYCH HMEIOT B CBOEM TEHOME OHKOTeH, HoaToMy B ocHOBe TpaHcopMa-
MU KAETOK B ONVXOJeBHe NeXWT anuzenomuoii mexauusm. K yxazanHoit
IPYIINE, B YACTHOCTH, OTHOCATCH BHPYCH OCTPHX MeiiKO30B Y NTHII, Mbliiel
1 capxoMb Payea y xvp.

II. MexnernotpancdopMupyiomue perposupycsl. BrauBaoT pa3su-
THE OIyXOAeH TIOCHe AJMTENbHOr0 JATEHTHOTO MEPUOLA. JTU BUDPYCHL He
MMEIT B CBOEM COCTaBE OHKOTEHA, I0ATOMY OCHOBMOH MeXaHWaM uX
TpanchopMHpYIOTIeTo gelicTBuA — myTamuoHmmH, K BupvcaMm aroif rpym-
bl OTHOCATCA BUPYCH auMponeiikosos.

OHKOTEHHBIM PETPOBUDYCOM 4€MOBeKa ABAAETCS SUPYC T-KAEMOUHOHL
nrumpomvt—retixemuu. OH TeDemaeTcsi 0T YeNMOBeKa YeNOBeKy IpH JIUTEAD-
HBIX MHTUMMEIX XOHTAKTaX, IepeinBaMun KpoeM. Cneaver OTMETHTDL, 4TO
8TOT JMMOTPONHLI BUPYC uMeeT GoNblioe CXOZCTEO ¢ BHPYCAMM UMMY-
Hogeduimra venoeeka ( BUY), soisuBapommu CIIW/T,

16.27. HasoBume smansi BupycHo20 OHKO2EHESA.

L. Peuenyus supyca. llpoucxogur B3anMogelicTBre BUPYCHOH 4acTWIbI
C olpefeleHHBIMM CTPYKTYpamH TAa3MaTHIeCKOH memOpann kneTkwm (pe-
nentopaMu). OTCYTCTBHEM COOTBETCTBYIOINHMX PENENTOPOE 0O bACHAETCS
BHIOBOI UMMYHHMTET K BUPYCHOU MHDEKIUN.

IL. PasneBaHMe W TPOMUKHOBEHWE BUPYCA B KIETKY (UHMEPHARUIAUSR).

1. Ofvedunenue (unmezpayus) BUPYCHOTO IeHOMA C TEHOMOM KJIETKML
JT0 NeHTpanbHBI W 06g3aTeNbHBIA 9Tall BUPYCHOTO oMXOTese3a. B ciyuae
JAHK-cogepamyx oHKOBUPYCOB MpowcXoguT BerpauBanue BupycHoi JHK
B JHK xnetku, B cayuae PHK-comepxammx BHpyYCOB — BCTpaupaeTcs
AHK-npoBupye, 0épasyrommiicss moa BausHuem (epMeHTa PEeBepTa3hHL

1V, Hocmosinnoe npebuisanue (nepcucmenyua) BUPYCa B TEHOME KET-
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ki, 1IDH 2TOM BMDYC PasMuOXKaeTca BMecTe ¢ kinerkoil. Takoe Tegenvie BH-
pvenoit Re(eKIN Ha3bIBAETCA abopmusHbii. AGOPTHBHOE TeUeHWe ABIA-
eTCA HEINPEMEHHHIM VCAOBHEM MPEeBPATIEHUA KIETKH B ONYXOJMEBYIO IOX
BIHIHUEM BUPYCA :

V. Tpancopmayun xremxu.

V1. Hposoyus.

VII. Onyxonesasn npozpeccus (M. Bomp.16.19 u 16.20).

16.28. HaszoBume ghaxmopel, om xomopeix 3aBucum mpaxcgop-
mupyrouiee deicmBue Bupycol Ha KAemky.

1. MakTOpbl, KOTOPHE ONPEAEASOTCsS CBOMCTRAMH BHpYca. K HUM, B
YaCTHOCTH, OTHOCKTCA Taxk HasbBaemad CTDPYKTYpuasa pJedextT-
HocTb Bupyca. CTpykTYpHO JepeKTHHIMH Ha3HIBAIOTCH BUPYCHI, KOTODHIE
B TIpoNecce PA3MHOKEHWS W (POPMHPOBaHUA BHUDYCHBIX YaCTHI] YTPaTHIH
vyacth ¢Boero resoma. OHH CITOC06HBI NPOHWKATE B KIETKY M OﬁbeﬂH]{ﬂTb-
cq ¢ ee¢ TeHOMOM, OZHAKO MHe CHDCE)6]'IbI K DenpoOgyKIIHH. B sTom ciay4ae
E€MHHCTBEHHO BO3MOMHBIM BaPHAHTOM Bl/IvaCHOI?I H]'I(bBI{I.IHI'I ABMALTCA €€
a60pTPIBHOE! TedyeHHe, KOTOpoE W YBCAWHHBAET BEPOATHOCTD Tpaucd:lopma—
IIMY KAETKH 107 BAWAHHEM CTRYKTYPHO gedeKTHEX BHPYCOB,

I{IJDMB TOTO, A4 MEXaHHIMOB OHKGIeHHOID ,I[E!f‘ICTBPIﬂ BHDPYCOE HMEECT
JHayYeHHWe HaJWIHWe HAH OTCYTCTEWE B MX TCHOME GUDYCHOZO OHKOZEHA.

I1. akTopsl, KOTOpbIE ONpeieaTMOTeA cBolicTBaMH KaeTok. K 1um
OTHOCATCH HaJdH4YHe COOTBETCTBYHOT[HX peyenmopog Ha MOBEPXHOCTH XJe-
TOK, nepuoa KASmOYH020 YuKid, BOo BpeMs XOTOpPOLo BUpPYC ITONAZAET E
KACTRY. HHTE[‘]J'&I[HH reHoMa BHPyCA ¢ FeHOMOM KJETKH BO3MOXHa TOJBKD
B cuuTeTHYeCKYIO $ady (hasy S) wan B IepHOA, HellocpeACTBEHHO Ipea-
meCTBYOmK et (komer ¢aasl G,). DTUM, B YaCTHOCTH, OOBACHIETCA TO
06CTOATEIIBCTRD, YTO BHCOKOZU(phepeHINPOBAHHEE KJIETKH, KOTOpHE YT-
PAaTHAH CNOoCOBMOCTE K ZEeNeMHI0, ABSIOTCS YCTOHYMBRIMU K ReHCTBHIO
OHKOTEHHBIX BHPYCOB.

KPDME! TOI), KNeTKa CTAaOBUTCHA '-I}’BCTBH'I‘B.TII)HOI;'I K OHKOTEeMMBIM BW-
PycaM, eCAH B Heil OTCYTCTBYIOT VCJAOBUS AAA CUHTE3a Beex elkoB BUpYC-
HOH YACTHILHL. B takmx YCIOBHAX HEeBOIMOXKHA PEIIPOAVKIIMA BHPYCA W BH-
pycHasl WH(beKIHA TPOTEKAeT M0 abOPTHBHOMY THITY, IPH KOTOPOM YBEXH-
YHPaeTCsl BEPOSTHOCTE TpaHCHOPMaWK KiaeTkW. [logofuoe sIBAEMHe MOMY-
YHI0 Ha3BaHUe QUHKUUOHAALHOU JeeEXmHOCIMU supyCa.

16.29. Ymo maxoe BupycHvie oHKO2EHb?

BupycHBEe OMKOTeHH — 3TO TeHH BUpYCa, ¢ (PyMKIMOHKPOBa-
HHEeM KOTOprX CBA3IAHO HpEBan_[EHPIE HODME]J'II)HHX KJIeTOK B DH}’XOJIEBI:IE.
benxw — npoaykrel BUDYCHBIX OHKOIEHOB — IAPYWAIOT PETYASIHI0 Ipo-
LECCOB KASTOYHOTO JEAeHHS Y TaKHM 00pa3som BRIZBIBAIOT TpaHcgOpMaIHK
KAETKM (2MUreHOMMEIH MEXaHH3IM KaMIlepoTeHes3a).
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16.30. Ymo maxoe npomooHxoeerss?

ITpoToouXxorensl — 3To COGCTBEHHDBIE TEHBI KAETOK, KOTOPLIE He~
CYT HH(ODMAHIO 0 CTDYKTYDE GEAKOB, IPHHUMAIOIIMX VYaCTHe B peryid-
MY KAeTogHoTo gefeusl. IIpoTOoHKOreHE SABASIOTCA KNETOUMBIMH AMAJIO0-
TaMi BUPYCHBIX OHKOTEHOB.

Cunralor, 4T0 BUPYCHBIE OHKOTEHDBI TIPEACTABIAIOT cOGOH TPOTOOHKO-
rebl, TIOTMABIINE B TeHOM BHPYCOB B Pe3yibTare AJAWTEABHOH 3BONIONUM
noclefHUX. 3T0 OOBACHAETCS TeM, YTO BMPYCHI, TPOXOIA depe3 KIETKH,
MOTYT “BOPOBATE”, T.€, IPUXBATHIBATH ¢ COOOH KIETOYHRIE [eHBI.

[IpoToonKOTEHD ecTh BO Beex KaAeTkKax. OJHAKO B OAHAX KAETKAX OHU
BCI0 KH3HbL PelpPeCCHDOBAHGH, T.e. “Momyar’, B Jpyrux ohiu “pabotaior”
TOABKO B NMEPUO aMODHOreHes3a, a B OCTaNbHBIX — (DYHKIIWOHMPYIOT B CO-
OTBETCTBHH C MOCTYMAXIIUMH PEryATOPHHMY CUTHATAMH.

16.31. Kax knaccugpuyupyrom BupycHbie OHKO2EHbI U NPOMOOHKO-
2eH61?

B zaBucumocTn 0T npoRyKTOB, MHGOPMAUKIO 0 KOTOPHX HECYT OHKO-
FeHbBI BHDYCOB H MPOTOOHXKOTENBI KJIETOK, WX JelAT Ha CNegyIonne CPYINBL

(puc. 56).
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Puic.56. TIpoaykTsl IPOTOUHKOTEHOB H
BUPYCHBIX OHKCTEHOB
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1. Onxorendl, KOTHPYIOmHe Gaxmopbl POCMa WIK UX GHOL0ZL.

Hanpumep, sis-OMKOT€H BUPYCa CAPKOMBI OO€3bAH M AHAJIOTWIHBEIH
MPOTOOMKOTEH KNETOK KOAMPYIOT CTPVKTYPY (axkropa pocra TpoMbonurap-
HOTO TPOHCXOMIENUA.

2. OwuxoreHBl, XOQUDYIOUIME KAEMOUHLIC PEUERMOpbl K Dakmopam
pocma.

Hanpumep, oHKOreH Bupyca neiixosa kyp erb-B HeceT widopmanmio o
BUAOH3IMEHEHHOM PelleNTope K 3MUAePMalbHOMY (aKTopy pocTa,

3. QuKOTeHBl, KOIUPYIOIIE MUPOIURCHERUQUUECKYe POTMEURKUNAIYL.

IIpnMepoM MOXeET CIVEKATb SCIr-OHKOTeH BUpyca capkombl Payca n
COOTBETCTBYIOMMH POTOOHKOTEH KJIETOX.

4. QHXOTeHbl, KOZMPYIOIGHE CIPYKMYypY GeIK0s, NepeHocaux ungop-
MAKWIO OM PEUERMOPOs NAASMATIUYECKOL MEMOPaHb! KIEMmK K S0pY.

Ilpumepom sgBASETCA I'as-OHKOTEH BUDyCa CaDKOMBI KDBIC, HECYIHHH
uAGOPMaUNIo 0 muTonaasmatizeckom [T -craspBaomeM Genxe.

5. OMKOreMbl, KOZUPYIOTNE CIPYKIYPY A0epHNX GERKOB-PEZYAATROPOS.

K HHM, B 4aCTHOCTH, OTHOCKTCH MiC-OHKOTEM BHPYCA MUEJOMUTO3a KYP.

IIpoayKTH BUPYCHBIX OMKOreHMOB HBIASIOTCH aHAAOTHYHBIMH ITPOJYK-
TAM NPOTOOMKOTEHOB, T.e. COOCTBEHHBIM OefkaM KAeTOK, IPHHMMAIOTIHM
YyYACTHE B DETYASINHM KAeTodHoTo gefenHA. OgHAKe ecTh U HEKOTODBIE OT-
TWYMA, CBSI3aHHBIE € PA3MMYUAMM B CTPYKTYPE BHPVCHBIX OHKOTEHOB |
NPOTOGHKOTEHOB. VIMEHHO 3TH Paaiuyus AeNal0T HPOZYKTH BUDYCHHIX OH-
XOreHOB COGCTBEHHO OMKOTEHMMBIMH JIIA KJIETKH.

16.32, Ymo makoe xnemouHsie onkozeHoi? HaszoBume ocrHoBHbie
MeXaHuzmMb npeBpauwjenus NpomooHKozeHo8 8 KAemoyHbie OHKO-
2eHbl

Knerounble ouxorewubl (TpaHcOpMUDYIOmHE TeHB) — 3TO
IPOTOOMKOTEHE, KOTODBE ODUOBDENH CIOCOGHOCTE TPAaHC(UPMMPOBATE
KAeTKy, T.e. IPeBPATIATE €€ B ONyX0AeByko. [lepeHoc TaKMX FesoB B ODY-
T'We, 3A0DOBEIE KASTKY BbI3BIBAET TPAaHCQOPMAIUID NOCAETHUX.

B nacrosimee Bpems pgoxazano CymeCTBOBAHME CAERVIOIUX MEXAHM3-
MOB TIPEBPAIENHA ITPOTOOHKOTEHOB B KJIETOYHbIE OHKOTEMEL

I, Jlepenpeccus npoTtookorena. Moxer TPOH3OHTI JHE0 B PE3Vib-
Tare MapVIIEHWS CTPyKTYpH, a ClefoBaTelbuo, M (QVHKIMHY COOTBETCT-
BYIOUIETO AHTHOHKOTeHa, AU00 BCMeZCTBUE MYTAllMH B TeHAX-DEIPECCOpax,
BROKUPYIOUIHX AEATCABHOCT (9KCIPECCHIO) POTOOMKOTEHA.

II. Hossonenne sxcnpeccun nporoonxorera. Habmozaerca Torxa, xo-
raa GeoK — HPOAYKT IPOTOOMKOTeHAa Ohpasvercs W B HODME, OAHAKO €ro
odYeHb Maio. [Iox BAMAHAEM OnpeneNeHHbIX TeHETHYECKUX (hakTopoB obpaso-
BaMKe TAKOTO ITPOAYKTA WHOIZIA CYUIECTBEHHO TIOBBIIRACTCA, YKazanuoe ABie-
HHe MoXeT ObITh OOYCAOBIEHO CIEAYIOMUMU KOHKPETHHIMU MEXAHUIMAMMK:
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a) ammaugurayun zenos (yBeqyieHse KOMIYECTBA X KOMH);

6) XPOMOCOMHBIE MYMAUYE — TPANCIOKALAN,;

B) BAHAHNE BUPYCHHEX mpoMomopos U yourumened (Tak AEHCTBYIOT
PETPOBHPYCHY, He HMEIHe B CBOEM COCTABE OHKOTEHA),

) BIHAHHE MUZPUPYIOWUX 22108 CAMOI KNeTKH (TPaHCIIO30HOB).

III. KavecTBeHnbie M3MEHEHHS NPOTOOHKOIEHA, ‘BbI3HIBAIOI{ME 0Opa-
30BaH{E BHOOH3MEMEHHOTO NMPOAYKTA. JTH M3MEMEHHA, KAK HpaBHiIo, 00y-
CNOBJAEHB! TOYEHYHBIMHA MYTAIMAMH MPOTOOHKOTEHA.

16.33. Ymo maxoe anmuonkozems:?

AHTHOHKOTEH B — 3TO KAETOYHKIE TeHbI, TPOZVKTH XOTOPHIX BbI-
3bIBAIOT PENpPeccHio NPOTOOHKOTEHOB.

[lorepsa aHTHOHKOTEHOB (Refemya) WAX MYTAIMKM B HHX, IPHEOAAI{HE
K 00pPa30BaHNI0 HEAKTHBHBIX IPOAVKTOB, MOTYT HMeTbh CBOMM CI€ZCTBAEM
AEPETPecCHId MPOTOOHKOTEMOB H TPanc(oOpPMaryio KJAeTKH, T.e. obpa3oBa-
HHE 3NM0XaYeCTBeHHOH olyXoaH,

16.34, Kaxue monekynspHvie mMexaHuzmer mozym nexcams 8 oc-
HoBe BupycHozo oHKoz2eHe3za?

L. ITpozyxThl BHPYCMOTO OMKOTEHA HAPYINAIOT DETYJAIAIO KNETOUHOTO
JeJIeHNs H TakiIM 00pa3oM BHIBBIBAIOT TPAHC(HOPMANMIO KIeTKH. Takoil Me-
XAHM3M TTONYYHN HA3BAHME 3MHTre HOMMOT 0. OM pealH3veTcs B CNyJae
OEHCTBAS BHDYCOB, CONEPKAUINX B CBOEM reHoMe oukorenbl, C aTHM Mexa-
HHI3MOM, B YACTHOCTH, CBS3aHO BJAAAMMe MA KJAETKH OCTPOTPAHC(HODMH-
DYIOIAX PETPOBHPYCOB,

Ourorenb: MNopoTooHKoreHs!
BUpYCOB KAETOK

+— XuMuueckue bakTopb
4+ Duauueckue daktops
4+ Bupycnl

b 4
Knerounble
OHKOTeHb!

Puc.57. MexaHuaMel kaHIiepcrenesa
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H. Iog meficTBHeM IPOMOTODOB M YCHIUTEACH BHPYCOB, BHEADHBITHXCS
B TEHOM KNETKH, TTPOMCXOAMT AKTHBANMA COGCTBeHHBIX IIPOTOOMKOTEHOB, H
OHM TIPEBDAIAISTCA B KACTOYHBIE OHKOrEHB, TPAHC(UPMHMPYIOI{He KJIETKY.
Jro TaX HASBIBAEMBI My TA 1M O H H Bl il MEXaHH3M BHDYCHOTO KaHIEpore-
gesa. OH nposABngeTcs IpA AeHCTBHA BEPYCOB, JHIIEHHBIX OHKOTEHOB, B Ya-
CTHOCTH, MEITEHHOTPaHC(OPMIPYIOIIHX PETPOBIPYCOB (pUC. 37).

16.35. C KaKUMU MOACKYAADHOIMU MEXGHUIMAML Mmoxcem Bbime
cB930H KaHyepozeHes, Boi3Bannbiti JelicmBuem XIUMUHECKUX U
gususeckux gharkmopo8?

IIpy melfcTBUH XMMHYeCKAX M (PHINUECKAX KAHIEDOTEHHHX (PaKToPoB
BOSMOXKHEI CHeZVIOUIHe MONEXYAApHble H3IMEHeHHs, IpMBogdAliHe K Mpe-
BpallcHII0 KJIETKH B OIMyXONEBYIO.

1. Togeunrre MyTaryy IPOTOOHKOTEHOB.

2. MyTalMy aHTHORKOTEHOB, DETYMADVIOLIAX BKCIPEcCHIo NPOTo0MKO-
I'€HOB.

3. XposocoMmakle abeppaiym.

4. QObpazoBanne AedeXTHHX BYPYCOB, BCACACTBUE 9eTO OHU NOAVYAIOT
OHKOTEHHBIE CBOHCTRA.

5. Bnusude Ha CHCTEMBI eCTECTBEHHOR M CHerudHUYIecKoH IPOTHBO-
OIYX0NeBoH DEe3NCTENTHOCTH, B YAaCTHOCTH, PA3BATHE COCTOSMHS HMMYHO-
DETPECCHM.

TaxuM ofpazoM, 3HAMEHHEe XHMMHIECKHX M (puavvyeckux (hakTopoB Kak
(bakTOpOB KamnEpoOreHe3sa MOMET COCTOSTh B TOM, YTO OMA BNHSIOT: a) Ha
KAETKH, BBI3BIBAs 06pasoBaHHe KJIETOYHBIX OHKOTEHOB M3 IPOTOOHXOTEHOB
(MYTaIMOHHEI MeXaHM3M KaMleporede3a); 6) HA BHPYCH, H3MeHAS #X
CTPYVKTYPY W CBOHCTBA;, B) HA OPTANM3M B I€/IOM, HAPYIIAS MEXaHU3IMbl
NPOTHBOONYX0JAeBON 3ALIMTHI,

16.36, HasoBume ocobernocmu pocma 3A0KGYeCMBEHHBIX ONYy-
xoneBbix kaemok G ycaoBunx in vitro,

1. Omcymemgee KORMAaKMuO20 MOPMONCEHUS.

Hopmasnbubie KAETKH B KyJbTYpe AETATCS #o TeX Hop, Moka He ofpa-
3VeTca MOHOQCHOH, TMOXpHBaIMH ano cocyda. Ilpu sToM geneHue mpe-
xpamaeTcs (KONTaKTHOE TOPMOXEHHAe),

Onyxo/ieBre KJIETKH Da3MHOMKATCS Boe BpeM#A, oBpa3ys MHOTOCAOM-
HYK CTPVKTYDV (KOHTAaKTHOE TOPMOXeHHEe OTCYTCTBVET),

2. Cnocobrocme x deaenuto 6e3 TIPUKPEIUIEHHS K KAKOH-MB0 MOBEPXHOCTH.

Onyxonesble KNEeTKH, B OTJIHYME OT HOPMAJBMBIX, MOLYT IEIHTBCA,
IaBasd B KHMIKOCTH M cOXpansisi chepHuecKyo ¢opmy.

3. Jlns pocTa ONYXOJNEBBIX KJACTOK He 00A3QMERbHO HAIuvue B cpeie
CUGOPOMKL KPOBH, .
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JleNlene HOPMAJBHKX KJAeTOX Tpebyer MaNHIUS B KYABTYPAAbHOM
pacTBOpE He TOJbKO IHTATENbHLX BEINECTB W KMCAOPOZAA, HO W ChIBOPOTXH
xpoBu B kougentpanau ot 10 1o 30%. Cuuraior, ¥T0 NOCNEAHSA COTEPKUT
fesKH, XOTOphie ABASKTCA (DakTOpaMut POCTa ANl HOPMATMLHBIX KNETOK.

4. Hmmopmunusayus (beccMeptie) — OTCYTCTBHe TIpezefia XJETOYHO-
TO JeneHus. >

Hopmasbible KIETKH B KYJbTYPE IOCTE ONPEAENEHHOr0 YMCAA Nepe-
¢agoK M3 COCVZA B COCYA MOCTENEHMO yTPAYMBAIT CHOCOOMOCTh K J€Te-
MWIO, KYABTYPA CTApEeT U KAeTKU B koule xoHuos norubatwor. CymecTByer
TaxX HAIBIBAEMDLIN aumum Xefighauka -- TeHeTHUeCKH 3aNpOTPaMMUPOBAHHOE
MaXCHMaJIbHOe KOJWYECTBO AeIeHHH, KOTOPOoe MOXeT 0CYIIECTBUTh KIIETKA.

B omyxonmesbix XieTkaXx aumHT Xed(QUuKa OTCYTCTBYeT, MX AeNeHWe
[IDH CO3TAHMH COOTBETCTBYIOIMX VCAOBNH He HMeeT Ipegena.

16.37. HaszoBume ocHoBHbie ocobenHocmi pocma snokayecmBen-
HbIX onyxonetl. in vivo.

1. Monoxnronansrocme npoucxoxcdenus. OMyXoan pacreT “cama M3 ce-
6a”, T.e. MPOUCXOANUT W3 ofuol TpaHchopmupoBaumoit xnerkn. pyrue ps-
NOM PACTIONOMKEHHbIE KAETKH B TPOIECC ONVXOAEBOT0 NEPEPoXXAeHHs He
BOBAEKAOTCA.

2. Aemonommocms pocma — HE3ABUCHMOCTb POCTA OMYXOAW OT pery-
JIATOPHBIX BAMAHWI OpraMuama (HEPBHOH CUCTeMBl, TOPMOHOB, (PAXTODOB
pocra, uuruburopos nponudepanny). [N HEKOTOPIX ONyXOfeH Takas aB-
TOHOMHOCTD He aBCOMKTHA, @ OTHOCHTENLHA.

3. Axanaastst — NPUOBPETEHUE ONMYXONEBBIMW KJETKAMM CBOWCTB, Xa-
PaKTEPHHX A7l SMODWOHANLHOTO JTAna DA3BUTWA OpraHuama. J{pyrumu
CAOBAMH, OMyXONEBBIE KIAETKH CBOMMW CTPYKTYVDPHBIMH, (DYMKIHOMATBHBL-
MU, OHOXHMHYECKMMW, HMMVHOIOTHYECKHMY CBOHCTBAMH HalOMHHAOT
AMOpHOHANbLHEE KJIETKH.

4. TlosBnenye B OMYXONEBBIX KeTKAX OOJBLIOrO KOMWHMECTBA XPOMO-
comubix abeppayui. B xmerxax 3710xavecTBEHHOH OIYXOAW 3aKOHOMEPHO
BCTPE4A0TCA TAKWE BWIHI XPOMOCOMHBLIX MapYylI€HHH, Xak TPaHCIOKAIud,
Zenelwns, WHBepcus, AyIIukanus (noapoduo cM. pasn.6).

5. Onyxonesas npozpeccus (oM. Bonp.16.19 u 16.20).

6. Hugasusmocme.

7. Memacmasuposanue.

16.38. C xoxoli ckopocmeio pacmym snoxkayecmBenivie onyxonu?
Kaxumu ¢hakmopamu ora onpedensemcs?

TeopeTHUeCKHe PacyeThl TOKA3AMH, YTO NPH VCAOBHY, KOTAA BCE OIY-
XONEBWE KACTKH IOCTOAHHO AEMATCH, MOXKHO BRIZERAWTE ABA IEPWOZa pas3-
BUTHS ONYXOMH.
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IlepButit — 3TO NMepPHoOAZ OT TOSBIEHMS OFHOH O1(YXOSEBOH KJIETKH O
ofpasoBaMus onyxonu, xoropas cogepxut 10° xaerox. Jast storo neo6xo-
auMo 30 voBoenmit, T.e. 90 cyr. Macca Takoif omyXoaM CoCTaBASIET TIDH-
fnausuTentHe 1 ' — 3T0 MHMMMATBHAS 10 BEAMYHHE O1(YX0ah, KOTOPYIO
MOXHO 00MADYKHTh B OPTAHU3ME € [OMOLNBI0 COBPEMEMHBIX METOZO0% HUC-
¢ IEA0BAHHAL

Bropo#t nepuog ~ ato mepuog, BO BpeMs KOTODOTO KOJHMYECTBO Kie-
Tok & onyxomu Boapacraer ot 0¥ zo 10% [Ing 2100 HEGHXO)MMO TOMBKC
10 yavoenm#i, T.e. 30 cyr. Macca omyxonu B Komlle BTOPOr0 NEPHOIi
HOJUKHA COCTEBASTB OKOAO | KT — 2TO MakCHMMAJBHC BO3MONKHASL 1(0 BEITH-
4HE 3MOKAUECTBEHHAS OMYXO0ih, EUIE COBMECTHMAS ¢ KH3HBIO.

OmHaxo B eCTECTBEHHBIX VCIOBMSIX CKOPOCTh POCTE ONYXONH 3HAYHTEID
HC MEHBIIE, [IOTOMY YTO Me BCE KJETKM Aendrcs, & MHorHe morabaior. Ha
CKOPCCTh POCTA 30KA4ECTBEHHON OMyXOMY BJIMAICT CHEAVIONWe (JAKTOPEL

1. Hpodomycumenvrocms Mumomuveckoo 4UKIG OTIYXOJeBHX KIETOK.
Lo BORBIIMACTEA M3 HHX 0Ha cocTaBasieT or 20 1o 60 u

2. Beawuuna nposugpepamusiozo nyaa (pocroselt (Gpakiuu) - HoKa-
3nTeNd, OTPAXaoIIero MPOIEHT KIETOK OMYyXOJH, KOTOPHIE fPEGHLBAIOT B
COCTOSIMMM JefeHHI. B HexoTOpHX 0ryXoasX oH foctHraer 30%.

3. Cropocms zubenu ONYXONEBHIX kJeTok. (OHA JOBOJBIIO BGOJDIIAS.
Ecth omyxony, B xortopsix na 100 BHOBb 06pagoBanMbix KIETOK DPUXOTAT-
cg 80-90 morwbumx.

Hprapnamy rubeau keTOK B OMyX0SH SBIAIOTCA: a) AeBHIINT THTa-
TEJBMBIX BemrecTs; ) BEICOKas YYBCTBUTENBHOCTH K JEHCTBHIO TIOBPEX-
AAKIMX (DAKTOPOB; B) VHHYTOKEHHE SAIHTMBIMM 1(POTHBOOIYXOJIEBHIMH
CHCTEMaMW OPraHH3MA.

16.39. Kaxumu napywerusmu obmerno BeuecmB Xapakmepusy-
IOMca 300KaqdecmBenrsie onyxonu?

I. Hapymensn 6enxoBoro ofMena. B kmeTkax anokavecTBenMHol omy-
XONMH M3Bpanlaercs OHOCHHTE3 GeJKOB: MCYESAT MHOTMe COGCTBEMMEE
Gesxu, B JACTHOCTH, HEKOTOPble TTIOBEPXHOCTHEIE AHTHIEHE!, B TO e BPEM
NOABAAIOTCA HE CBOMCTBEHHBIE KJIETKAM OEiKM BHPYCIOIC M 2MOPHOHATb-
HOTO IIPOMCXOMAeHUs, (PePMEHTH IKTOMM4ECKOTO CHHTE3a IOpPMOHOB. B
OIIYXONEBOH TKAHH YMEMBLIAETCS MHTEMCUBHOCTD KaTaboJMM3Ma (enxos,
Mapymiaetcss ofpa3oBaHBe HEKOTOPHIX HEOOXONHMBIX ONMYXOMH aMUHOKUC-
not, B yactHOCTH L-acmaparusa. Ilockoabky onyxXonb MHTEHCHBHO morio-
INAET U3 KPOBH OIDOMHOE KOMM4ECTRO aMUHUKHLIIOT, €€ HASLIBAIOT “A0SYMNI-
xoti" asoma.

II. Hapymenns yraeroguoro ofMena. Jas ajokagsectBennolt o1yXo-
JIM XaDAKTEPHBEl HM3KAS WHTEHCUBMOCTh TKAHEBOTQ IhIXaHWH, BRICOKAZ AK-
TUBMOCTh IVIHKOAW33, ociabneHHsI adbext Iacrepa. B cussu ¢ srum
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ONYXOJIB HYMHAETCS 8 OOIRNIMX KOAWICCTEAX [AIOK3H. [lormomad ee ua
Kposu, oHa “o0KpajEBAeT” OPTaHH3M, Yr0 MOKeT GHTb NPUYMIION pasBu-
THS TrioradkeMud. B cBs3n ¢ 3THM 3710Ka4ecTBeNTVIO 0MYX0dh Ha3LBAT
“HOBYUIKOLL” 2ar0K03bL.

III. Hapymiexus suposore ofmera. B omyxoneBoit tkanm ymeHb-
nacrest CHHTE3 JKHPHBIX KACAOT M3 IOKQ3B W augeraTta. Bee Heobxoau-
MBIE JIMITMAK OUYXOMb MOAVYAET W3 KDPOBH, NOTMOIYAS JHIGIPOTEHHBI

0uCHh HHIKOH ROTHOCTH H KOMILIEKCHI a.’lhﬁyMHHOB C EUPIBIMH KH-
CJAO0TAMN.

16.40. Ymo makxoe unBazuBrocme onyxoau? Kak 3noxauecmBer-
HbIe KACMKU Npopacmaiiom 8 oKpyXCaiowy mrKans?

MHBasHBHOCTE - 3T0 CHOCOGIOCTE 3J0KAYECTBEHHON OMyXQ/m
OpOPacTaTh B OKPVIKAOIIME TN,

OcHoBy WHBa3HH COCTABAIOT TPY 1IPOICCCA.

1. Hpuxpenienue onyxonesniy Kiemok K KOLIGZEHOGMM GOAOKHAM UH-
MEPCMUUUGADHOL MKANY. ITO LPOHCXOAMT OJArofAPS HaHYHIO Ha Mo-
BEPXHOCTU OLYXQJICBBIX KAETOK PCICOTOPOB K (rubpoHexmuny, 9T0 Cocob-
cTBYCT ofpasosanuio  “(bHEPOHEKTHIOBEIX MOCTHEOB” MEXEY KJIETKaMH
011yX0AH W RoanaredHom 1 w 111 Tunos.

2. Jezpadayua unmepcmuyguarsioi cocdunumennnoi mxany. Ilocse
HPUKPCIUICHHST K KOJMATEHY OITYX(MEBHIE KJIETKH aKTHBHPVIOTCH W T[34U-
HAIOT BRIACIATE PepmenTsl wosaareHassl I v 11 tunos, anacTasy, kartern-
CHHBL, Mnasmuil. Bce oy mOABCPTAIOT THAPORHTHYECKOMY paciljellIeHHIo
BOJIOKHUCTHIE CTPYKTYPBI COSAMHUTCABHON TKEHA H KOMITONENTH OCHOBHO-
0 MCKYTOYHOTO BemlecTsa. JTHM CO3AAeTes 11YTh AN MHTPAIMH KJIETOK,
AT FPOABIKCHHSA UX B 3;UDOBYIO TKAN.

3. Cobicmeenio muzpayus enyvoresvix xiemox. JapneHne, coamabaemoe
B MPOIECCE ACACHHUI, HAMDABJASET OlyXOJEeBble KIETKH B OpeTePleBIIvio
H3MEHEHHS WHTEPCTHIHANRHYIO TKaHb., KpoMe TOre, YaCTh KAETOK OMyXQJU
UMEeT COOCTBEHHYH [OBWNKIIOCT W 06JaZaeT CBOMCTBOM XeMUTaKCHca.

Yx xemoTtakeuc CTIIMYJIHPVETCH IIPWIYKTAMH ZerpaaaiHtii COENUHUTETRHOH
TRaAHH.

16.41. Ymo maxoe memocmasupoBanue? Kax oHo ocywecmBas-
emca?

MeTtacTasuposaiuc - 370 cIocOBHOCTh 3J0KAYECTBEINOH OTY-
X0 JaBaTh BTOPWIHEE OIYXOJEBBIC V3IBI {MEMACHAsu) B OT/AJEHHBIX
OT 1ePBUYHGH ONMVXOH JACTIX OPTaHH3MA.

Ilponcce MCTacTA3MPOBANUS COCTOMT M3 TPeX 3TaloB.

I. Berxon olyXONEBRIX KAETOK M3 TRaHy B aumparHiecive HAH Kpo-
BCHOCHDBIC COCYAR — WMHTpaBazanis. JToMy MPeilecTBYeT IMpURpel.ieline
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OIIVXOJEBHIX KAETOK K KOMITOHEHTAM Ga321bHON Mﬁl:lﬁpaHbI cocynos. B oc-
HoBe TAKOTO NDMKPEIIENUs AexMT 06pasopanue .IIaMPlHI{I'I(JliI;:.IX MOCTH-
xos”" MEX|y MOBEPXHOCTHIO KJIETOK ONMYXQIH ¥ KOJIATeNoM IV tuna 6a-
saIpHON MeMOpambl. [AMKONPOTEHA JaMuKlY ABISETCH KOMIOHCHTOM ME-
KVTOYHOTO BelllecTBa GasanpHolt membpaiml. HekoTophle nanfonee 3J0Ka-
qecTBelfHble KICTKH CAMH CIOCOGIBl MPOAYIIMPOBATE 3TO BEUICCTBO. Jlamu-
Ik, ¢ OAIOH CTOPOIIBI, B3AMMOAEHCTBYET € TaK HA3BIBACMBIMM JAMHIMHO™
BRIMH DENIENITOPAME 01iyXOJIEBHX KJICTOK, @ ¢ JPYIoW, — ¢ XHMHTeCKIMH
rpyimaMH Kojnarena IV Tuma )

" II. TpaHCIOPT OMyX0AeBHIX KAETOK JuMpOH ¥ KPOBBIO - AHCCEMHHA~
nus. Y13 KAETOK ONMyXOJH, NPOHWUKIIHX B COCYARL oOpasyroTes onyxoﬂe?me
amBoabl. Mx 06pasopanMe CBS32HO ¢ arPETAITMCH ONYXOIEBBIX KJIETOK. B
5TOM 1poTIecce 00SI3ATeNbHG YIACTBYIOT TPOMEOITNTEL

NI, BrXoZ OOyXOMCBHIX KJETOK H3 COCYA0B B TKAHW M o6pasoBae
BIOPUYHHX 09aroB {MCTaCTa308) - OKCTPABABALIA. I[JIUH JIOKAJTH3A1MH
METACTA30B HMEIOT 3lageHHe MECTOUAX0KAEHHE 11ePBITIOH ONYX0aun, IyTh
MCTacTasupoBannsg  (IAMGOTEHHBIE  HIM TCMATOTCHUEIR), PelclTOPHAE
B3auMOZEHCTBHE ONYXONEBRIX KIETOK € SIJIOTENHEM COCYAGL. [[oce HUM,
B 4acTuoCTH, ofbacHsaercs awr cruequdIYcCKOR MOKAIMIAMMH METACTA30B
HEKOTOPHIX OIYXOJel (paka NpocTarhl B KOCTH, OPOHROKAPIUHOMEL B TO-
NOBHO MOST M HAATMGYEYHHKH, HEHPoGIacToMbl B Medcib v T.A.).

16.42. Kok Bausem onyxoAs Ha opaarusm 8 ueaom? [lovemy pas-
BuBaemcs pakoBas KOXexcus?

PaseuTHe 3JM0KaUCCTBEHHOH OIVXOAUW MOXKET MNPOABIATHCH TPEMA
rpyimaMy oBIHIX Hapyieltui B OpragnaMe.

I. PaxoBas KaxeKcHa — oblee McTolleHHe. XapakTepu3yeTcsa pes-
KHM VMEHbIIEHHEM MACCH Teaa, caaloCTbio, OTCYTCTBHEM AMNTETHTA, aHe-
Mueli, BO3HHKHOBEIME DakoBOI KaxeCHH 0GBACHAIOT CIE/YIOMNMH SIBae-
TIHSMH:

a) ONyXo/h 32XBaTHIBaeT M3 KPOBH OOJBIME KOMHYECTBA DIIOKO3LI
(“rosyuika 2mox03n”), B Pe3yJIbTaTe UETO PABUBAETCS THITOLAHKEMHUS H
MPOMCXO;\MT 3HepreTHIeckoe “00XpapiBanie” OPraHH3Ma;

6) OnmyXoJb 3aXBATHIBAET M3 KPOBH GOMBIIEE KOIHYCCTBA AMHIIOKHCIOT
(“rosyua asoma’™). 1IpOACXOUT NACTUHECKOE “ofikpagklBaHde” QPraHH3Ma;

B) U3 MOMUGAONUX OMYXOIEBEX KJAETOK B KPOBb MOCTYIAIT TOKCHTE:
cKWe TIPOAVKTH — mokcozopmonsi. Ony 00yCa0BIMBAIOT SBJIEHHS ofiyeti
HHTOKCHKAIIY;

T} M3 OMYXOJEBHX KJETOK BBIXOAUT MIOT0 HCIOGKHCIEHIBIX MPOAYE-
TOB — Da3BUBAETCH HE2As08bIE AUU003;

/) B peayapTare BHXOAA (ePMEHTOB u3 TOrMOMIMX OIYXOJeBRIX Kae-
TOK B KPOBb PA3BIBACTCH (IEPMEHMEMUS,

179



€) TPH KOKAIM3aIHH ONYXOJH B MULIEBAPUTERbHOM KAMA1e Hapyllla-
10TCA QYHKUMH RULECAPUMEInHON CUCTREM Y.

II. Obuwe TposBACINS, CBA3AHKDIE ¢ MECTHBIMH HAMEHEIIMAMI TKA-
neif. K s10# rpynne otHocsTes ofpasomanve 3B, mrOpHumHEe wH(pEKIUY,
KDOBOTEYeHNSI, B0EBOI CUHapPOM.

III. IMaparconnactuueckue cHHApoMbr. OuH Yac-
TO COMPOBOXIAIOT PAIBUTHE OMyXOoSeH, ogHAKD UX Ia-
TOTEHE3 M CBA3h €O 3J0KAYECTBEHHBIM OIYXOJIEBBIM
POCTOM OCTAIOTCA HE BbISCHET(T(BIMIL.

K oroif rpynne otHocaTcs: &) aHAOKpuHomATHY;
6) runepxanbIMeMus; B) HEDBHO-MBIUEYHBIN CHHADOM
(MUACTEHUSA, TrapylleHus (EHTPAAbHOH U nepuibeprye-
CKOWi HEPBHOH CHCTEMBI); T) ZEPMATOIOIH'IECKHE Hapy-
WeHust; ;) MOPLKEHHS KOCTEH M CYCTABOB, €) COCYRHC-
i THIE W TEMATONOTMUIECKHe HApymieHus (TpuMOosbl, ane-

P.IE Kaseuxui MHUs1, TefKeMouAHAS peakius).
(1899-1978) Bonpimmoft sxiia) B H3y'eHHE Cit0KHBIX MEXAHWIMOR
BAWSINUS ONYXOMW Ha OPraHu3M npuragnexut PE Kaee-
tromy — yueHHKy A A.boromonnia.

16.43. Kaxue gpaxmopei opeanusma Bausiom Ha pasBumue 310Kxa-
yecmBenHbIXx onyxonei?

Paspurue omyxosw onpemensiercs me TONBKO ¢BOMCTBAMM caMHX ony-
X0JIEBBIX KJIETOK, HO W BIMSHHEM OPraunama Ha 21oT mpomecc. Hanboab-
IIEE 3HAYCHHE UMEIOT!

a) sackyrapusauus onyxont. Ilokasano, 4TO MAKCMMATbHAS yhaJIeH-
HOCTh OMyXOMNEBBIX Kil€TOK OT NPOCBETa KPOBEHOCHHIX COCYROB HE MOXET
6urE Gombimie 1-2 mM. Ecv pacerosmne npespiaer ATy BEJHYMIlY, KJeT-
KI OMYyXOJNH MOrMHamnT.

B 3noKavecTBEHHYI0 OMYX0Mb, KAK NPABUIO, HHTEHCUBHO I1POPACTAIOT
KPOBEHOCHHE COCYAB. JTO CBA3AMO C TEM, UTO ONYXOJesble KJIETKH OCRO-
GOXIAI0T TAK HA3BIBAEMBIA ZHTHOTEHETUIECKUH (arTop (anzuozenun), Ko-
TOPBI CTUMYJMPYET DOCT KamWULIPOR W DA3MMONEHHE 3HAOTEIHATBMBIX
KJIETOK;

6) zopmonnt. XoTs ONyXOMeBbIli TPONECC SBASETCH ABTOMOMHBIM, €CTh,
OZHAKO, OMYXOJH, KOTOPHIE TPOABIAIOT BHCOKYK) I'OPMOHOYYBCTRHTEIb-
HOCTB. JTO, B 9ACTHOCTH, PAK MOJOYHOMH JKeneabl, MATKW, SWIHHKOS, TPEx-
cTaTenbHOM encsel. Ol TOPMOHBL YCHIHBAIOT POCT YKAIAHHBIX ONyXO-
Jel, ADYI'ue TOPMO3ST,

B) COCTOSHME MEXAHH3MOB HPOMUBOONYXOREEOl 3amumm opra-
HI3MA.
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16.44, Kaxue mexanuzmei npomuBoonyxoneBod sauwums cyiye-

cmBytom B8 opearusme? )

I. MexaHuampl €CTECTREHHOH Hecneuncbnqecxouu pesHCTEHTHOCTH
opramusMa X onyxousM. He nMerT nMMyHOIOTHYECKON cnenuduHHOCTH
u we TpebylOT IpegBapuTenbMOi HMMyHU3aiHMH. OMH OCYUIECTRISIOTCA
: AMH KJIeTKaMu:
weﬂil)otl\ITK -KaemKamy (eCTECTREHHBIMH KWLiepaMu). D70 Gombuine rpg-iy-
ApHLIE TMMGOIUTBL, ABITOWMECS Pa3SHOBHIHOCTLIO 0-mum¢pounTon. Onu
pPACHIO3TAIOT OHYXOJEBbE KAETKH W YHHITONKAIOT UK, o

6) LAK-xremxamu (HM(POKHN-AKTUBUPOBAHHEIMY kuanepamu). Onu,
xak ¥ NK-giaeTkn, ocyIIeCTBASOT ITHTONNSE OYX0AELbIX KIETOK]

B) Maxpoghazamy. YHHUTOXEHHE KAETOK OlYXOJIH MElI\‘]JD(baI‘EU\fH ocy-
HIECTBHASETCS] ¢ MOMONIBIO (JATONMTO3a H MEXAHHIMOB BHEKIETO'UHON LMTO-
TOKCHIHOCTH. )

MexauuaMpl  eCTeCTBeHHONH HeclienHdwieCcKod  [POTHEOUI YXOICBOK
3atMTs! 3(hpeKTHBHBL, eCAHM KOJHYECTBO OITYXOJCBBIX KJETOK 8 OPratH3Me
ne npeppimaer 10°

II. Peakii npHoOpeTennoro (cneiHpIeckoro) npoTHEOOMyX0e-
Boro ummymmrera. OOyciaomiens cneiupuIecKMME OMYXOJIEBBIMH AHTY-
reHaMM M BKIIOYAIOT B ceBs Kak KAETOYHBIE, CBL3aHMBIE C QylKuven
T-aumdonnTos, Tak 1 IyMopanbHbIe, CBA3AHIIRE C 0OpasoBaHVeM GHTKTEN,
MMMYHHBIE DEaKIIIU.

Yxasaumble peakiy S(pQEKTHBHDBI, €CJH KOJWYECTBO K/CTOK B OMy-
xoum coctasaser ot 10° 1o 10°% Eeum e ux konudectso npepbiuiaer 10°
TO Pa3BUBAETCA COCTOSHME HMMYHOJIOTH'ECKOH JEPEcCHW H OIHCAHHBIC
BHIIE MEXAHH3IMBI TPOTHBOOTYX0.A€BOH 3AIIHTH [OAABIZIOTCH.

16.45. HazoBume ocHoBHbie namozenemuyeckue nodxodel K fe-
YeHuo onyxoned.
1. Xupypruveckoe yzanenue. 2, Jlywesas tepanust (Mcmorb3oBaHue pa-

avoaxTHeHoro obaydenns). 3, Xumuorepanus. 4. VIwmyHoTeparius. 5: Tlo-
BHILIEHNE HecTenduteckol pearcTenTiocT (Haupumep, Beeaerme BLUK).



17. HAPYLWEHWA 3HEPTETUYECKOIO OGMEHA

17.1. Ymo maxoe Boknemounsie u Brympukaemoyssie HapyWeHus
IHepeemuyeckozo cmena?

MloxieTOYHBI MY HA3BIBAIOT PACCTPOICTBA SHEPTETHYECKOTO 06 Me-
113, CBASEHHBIE ¢ HApyMeuuaMu ofeclledeMHs KJIeTOK HHUTATEABHBIMW pBe-
THECTBAMY H KHCAOPOXOM. 3TO 20R00QMUE W ZUNOKCUA.

Ilpn BHY TPUKAETOYHBIX PACCTPORCTEAX 3HEPTETHYECKOTO OBMe-
Ha AOCTaBKA MWTATEIBHBIX BENIECTH W KUCJAOPOAA 1€ CTPAjaer, a HADYHIA-
eTCA KX MCHO/b30BaHNEe KIeTKAMH.

17.2. HazoBume npuyunsl HOPYWeEHUS CHABICEHUS KAemox numa-
menerbimu BewecmBamu.

1. Tlomioe oTcyTereve mamM wiaH ;ouiMT MHTATENBILIX BEUECTS B
Tre.

2. HapyuieHue fpoieccos MHWEBAPeIMs 1 BCACHIBAHHS.

3. Hapymenne mo6unusapun MUTATEb!IBIX BEMECTR U3 HEM0 (nampu-
Mep, MOP&KEHUs Tedeild, PacCTPOHCTBA HePBIO-TYMOPAILHOH DeryIsmHu
XHPOROT0 00Meia).

4. Hapyweiive TpaHcriopra NHTaTeAbHBIX BemECTs Kposbio (obuHe u
MECTIible PaccTpoiicTra KpoBooOpameHns).

5. Hapymeie jugibysun riurareibHbIX BeIHECTS B TKalifX.

6. Tlorepsa nutarenpubix BemecTs WAH X UCIONbI0BAHME He MO HA-

3nayeHuio (TIPOTeMHYPHS, TIOKO3VPUs, 030T0Bast 60.1e3Hb, 3J0KaYeCTBeH-
Hple OMVX0an).

17.3. Kakue napywenus xumuueckozo cocmaBa KxpoBu cBude-

menscmByrom 0 HAPYWEHRUAY CHAGNCEHUS KACMOK NUMEMEnsHsl-
mu BeweemBamu?

1. Tunozauxemun — yMeHblIeHue KOHIEHTPAIMu 1JI0KO3bl ¥ KPUBH,

2. TunoaunayuOeMus v 2unoiunonpomeuHemia — yMeHblIeH e cojep-
KAHVSA B KPOBU CBOGOAHBIX KVPHBIX KUC/IOT H JHIOIPOTEHHOB.

3. Lunonpomenunemus W 2uUnoGMUNOAUNUOEMUA — YMEHBLIEIME cojep-
AKaHUS OelKOB 1 CeOBOAHBIX AMUIOKHCAOT 1 KPOBH.

17.4. HasoBume npuvunsr BrymMpuKAemounslX HapyueHuts 3HEp-
2emuyecKozo oomeHa.

1. Hapymenue Tpaicnopra muTaTeNbHBIX BEINECTB 49eDe3 KIETOYHVIO
MeMGpaily (HanpuMep, IOKO3H TIPH caxapiioM juiabeTe).
2. Hapywenus: neHTpanbHpIX BHYTPUKIETOUHBIX KaTaBOTMIeCKIX TyTeN.

3. Paccrpoiicrsa Mponeccos 6100rYECKOT0 OKMCIENHA B MUTOXOH;|-
prsx,
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4. Pazofimente Tpoueccos OKHEIeHHA W (hocopuanporaHus.
5. Hapymenue Tpancmopra AT® u3 MuToxonApHH K MecTaM HCI0.b

30BAIMA

6. Hapyieime ucmosp3onanng sgepruv ATO,

17.5. HapyweHus KGKUX 4eHMpaseHslx BHYMPUKAEMOYHbIX Kama-
Bonuveckux nymeii moaym npuBodume x paccmpotcmBam Hep-
zoobecnedeHus Knemox?

1. ¥TueTeHHe ZAuK0AU3.

2. Hapymeuns yuxia Kpebea.

3. PaccrpoiicTba neNmoanozo uixia.

4. YviieTeHHE B-OxUCICHUR HCUPHVE KUCAOM.
5. Hapymenmsi TpONeccos Ge3aMuHHposanta v OKUCAeHUR AMUNGKUCION.

17.6. HasoBume o0cHOBHbIE npuquHsl HOpYileHud UeHmpanbHbix
kamabosuseckux nymet 8 KAemKxax.

I YaeHvuientte COOSPIGHUA BUIMAMUNOE H BUMAMUNOROOOGHMX 66~
wecms B KneTKax (BUTAMMHHAS Le/0CTATOWIOCTD).

[1. Hpuobpementoe ymenvienue axmughocmil gepmenmos: a) ymeus-
meHie aKTMBIOCTY OTAEBIBIX MOEKY epMelToB (AeiicTBhe Merabonu-
YCCKMX A/0B); 6) VMenplieHue KOJMIECTRA MOJCKYA (epMentos (pac-
cTpoiicTBa Gen0KCHHTETHYECKOH yUKIMY KICTOK).

1. Hacnedcmsenno obycrosientvie susumonamiui. Omucansl MHOTO-
YUCJEHHBIE TelleTHueckue jleherTsl (hepMelTos TAHKOAW33, MeHT03110T0
K8, Karaboaieckux TpespameHi amuiokucioeT. Ceromiis He n3BecT-
bl Kakue-TMG0 HH3UMOMATHHM, 3aTparMuaomue muea Kpebea u B-okucne-
e KUPHBIX KHC/IOT.

IV. Aeuyum ATO. ATO wcnoipsverca KIETKOW juls aKTHBAIWH
cyGCTPaToB, KOTOPBIe TOCTYNAIOT B (eHTpaiplble KaTabONMYECKue IyTH
(nanpumep, ocopmposaiie Toko3s U ¢pyxToso-6-docdara, akTu-
paruA KHpHbIX Kucaor). Jepuur ATD cosgaer “nopoyHsii Kpyr” — ou
HapylaeT Karabouyeckve IPeBPAUIENUs TUTATERbIIBIX BEUIeCTs, 4T Be-
AET K Hapymenuio pecunresa AT®. 310, B cBOW0 0YCpERs, YCYTYOIAeT Ae-
UITUT MaKpPOSPTUYECKHX COeHIEeIHH.

17.7. Kaxue npuwunbr moz2ym BbiseiBame pasBumue BumamuxHol
wedocmamourocmu 8 kaemxax?

Pa3zedTHe BUTaMUHIION HEXOCTATOYHOCTH B KJIETKAX RBHIILIBAIOT.

a) I'Nfo- 1 aBMTAMUHO3bL

6) napyueHde TPAHCIOPTA BUTAMMIIOB B KIETKY,

B) UApYIUeHUs TPEBDAMEHNS BUTAMUIIOS B KO(EPMEHTDT,
T} uapymesna 06pa30BAHMA XOJOMEPMEHTOB - KOMIIEKCOB Kodep-

MEHTOR ¢ amo(epMeHTAMH.
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17.8. HaosoBume ocHoBHbIC NpUYUHbI HOPYWEHUS BUOAD2UYECKO20
OKUCACHUS B MUMOXOHOPUAX KAEMOK.
1. Teduyum xopepmenmos: HAI, ©MH, y6uxunona.

2. deuyum muxposremenmne. Fe (BXOANT B COCTEB KEIEI0-CEPHBIX.
nentpos HATH- jetuiporeHa3noro KoMiiexca W nuToxpomos) ¥ Cu {(Bxo-

JUT B ¢OCTAB IUTOXPOMOKCHA3H ),

3. Baoxada mpancnopma 31€KmpoHns 10 ABIXATEIBHOH yemu (jeicr-
BWe 5;0B — POTEHOHA, AHTHMUIMYWA A, aMHTAJ3, UHAHK/O0B, OKCHAA YIJe-
poia (I1), cepoBoilopoaa: puc. 58).

4. Hapywenue axyenmopunozo xoumpors ovicanus (AID ne xourpo-
JUPYCT CKOPOCTD TPAUCTIOPTA AMEKTPOLOB 0 AMXATCALHOM e ).

Uuanugu
AHtumuuun A co
PoreHoH Amutan H,S

Unroxpom-
| Unroxp >0,
OKCHAA32

17.9. Ymo makoe pasobuienue oxkucnenus u thochopunupoBanun?
KaxoBsi ezo mexanuszme:?

Pasofwenue okucieHus u ¢ochHopUIUpOBaHUS -
3T0 COCTOSHWE, IIPH KOTOPOM 3WEPIHsi, OCBOBOXNAIOWANCH B 1(POIECCE
TPaMCIIOPTA 3AEKTPOHOB 100 AbIXATE/bIION NEeMH, He c1i0co0Ha aKKyMY.iHpo-
BaThesl B MaKpOspruueckux cBaasx ATD u 1(03TOMY BRAENSETCA B BUJE
TEIIOTHL.

Jlst 3TOTO COCTOSIMWSI XapaKTepHBl yMmeHbumeMue pecunresa AT u
yBesnueHHe rioTpebaeHns KUCIopo/a KaeTKaMu.

B ocHoBe paszobuiens OKHCIeHWs 1 (ocopuaHpOBaHHS MOryT Je-
KATh CACHYIONIHE MEXaHU3MBIL

4) YMEHBIIEHHEe TPaj\MeHTa KOHIEHTPAHI WOHOB BOJOPOAA MEXKAY
MATDHKCOM MHTOXOHAPUH W IUTOMJIAIMON;

6) yMeHBIIeHHe TPAHCMEMOPAMHOTO BIEKTPHYECKOTO IOTEHHANA Ma
BHYTPEMIiel MUTOXOHAPHATBEHOR MeMbpae;

B) napyienus ATM-cuaTerasioro (bepMeRTHOTO KOMITIEKCE;

T) UCNOMBb30BAMME PHEPIHU TPAAMENTA KOHUEHTPANUI MOHOB BOZOPO-
za ne wa cuutez AT, a wa ApyrHe yemd (TPAMCIOPT HOHOB KajbIHA U3
[HUTOILTA3MBL B MUTOXOWAPHH, TPaucnopt dochara, ATD, ATD u ap.).
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#KoQ

HALH — E-®MH (yB6HXKMHOH)

Puc.58. Backaga TpancIiopTa SAEKTPOHGE Mo JBXaTeBHON 11emi

17.10. fpu Hapyiwenuy Kaxux GUOXUMUYECKUZ PEaKuuld YMeHo-
waemcs pecunmes AT® 8 knemkax?

Q6pasoBanve ATM B kAETKAX yMEHbIIASTCA TIPH VIHETEHHH!

a) TayKonMTugeckoro {cyberparioro) hochopuaupoBaHUA:

Cyéerpar-@ + AJ® ——————— Cyéerpar + AT®;

§) OKMCIUTENBHOrO (HOCHOPIIIPOBAIUS B MHUTOXOHAPHAX:

AT -CWHTeTaza

AQD + @ ——— ATD + 1L,

B) KPEaTHWKHHABHON PEAKITUH!

KpeatTuHKkMHa33
Kpearundocdar + AJD ——————— Kpeatun + ATD;

T} aZenuaTknHazdoli peaKuyn;

AdeHunatkdasa

ATOD + ATO ———o——— ATD + AMD;

1) HykaeosmymdocdorkHtasHoll peakuu:

Hykneozmnau-
ITD (YTO, ITD) + AIG ———— TI® (YD, IJ1D) + ATD.

ipocdiokHaza

17.11. Kaxue nocnedcmBus dns wxnemxu BbizeiBaem Oeghuyum
ATQ?

Jedvnur AT@ B kneTke IPHBOAUT K:

1. Hapyuenuo Mexanuueckod padomvt — COKPAlends KOHTPAKTH/Ib-
HBIX CTPYKTYP KAETOK. 3T NMPOSBISETCH PAcCTPOUCTBAMY 31€MEHTADHBIX
KACTOYHBIX (PVHKIHE: COKpalfeHHA, MUTPAI[HH, 3K30- W 3HZOMHTO3A, KJe-
TOYHOTO JTeNeHUs], IBUKEHNS PECHHYEK, XKIYTUKOB (pHC. 59).

2. Hapyuenuwo ocuomueckotl padompt — NPOLECCOB aKTHBMOTO TpaH-
cnopta woHoB. [Ipu gedmuure ATM ¢TpagaoT MeXaHM3Mbl KaK IIepruvHO-
r0, TaKk ¥ BTOPHYHOTO AKTUBHOTO TPAaHCIOPTZ HATPHU-KAZIWeBbIH u XKamb-
UMEBBIM HACOCH], HATPUH-KAILIMEBBI ¥ HATPWI-BOXOPOAHBIH OOMEMHDIE
MEeXaHH3MBL. JTO BBI3BIBAET HADVIIEHWS BHYTPHKJIETOYHOTO I'OMEOCTa3d H
HOBpEKeHHE KAETOK.

3. Hapywenwro xumuuecxoti pabompt — dGuocnnresa sentects. Creact-
BleM 3TOCO SBAAETCA HADYILEMHE CAMOOGHOBIEHWA 1 CaMOBOCIIDOM3BE/E-

185



HWsI KJETOK, MEXaHf{3MOB WX J0JTOBPeMEHHON afanTallid K ZelicTBHIO
ipaxropor okpyxatomei cpenkr. B koHeyHoM #MTOTC NPOMCXOAWT MCANEH-
Hag rubeab KICTOK.

4. Hapyuienio peaxuyiitl KISMOYHO20 MEMadoiu3ma.

Co»(pgi:.lj.euue"-
_KNIETOUHBIK CTRYKTYP
{mekanuueckas pabora)

[

_ AKTHBHBIFA Tpakenopy
{ocMotvueckas pabora)

-

=Y

Pue.38. Hymi menomsaoeanug ATD 1 kIeTKax

17.12. Kokue Hopywerus memaboauima 8 xnemxox mozym Goime
cBazanvt ¢ nepBuknsim degpuyumom ATD?

B yenopusx gedyuzra ATM HapymaoTes He TOIbKO peakiid GHOCHH-
Te3a BemecTs (aHA00IM3M), HO M PeaKIMK UX pacuell/icHus (karabonusmM).

3To cBasaHo ¢ TeM, yTe HpH zeduute AT HenocpeaCTBCHHO Ha-
pymanTes: a) akTusauta cyberparoe (docdopandaposaline) 1 BoBIedeHHe
uxX B Karabomuucckde TyTH (TAHKOAHS, P-okdciense); 6) akTHanus MHoO-
rux (epMeHTOB, OCYIGECTRAsdeMasd HPOTEMHKMHA3AMY, B) 06Pa30BAHME U~
xmiyeckoro AM®.

17.13. fpuBedume npumepst “nopavnsix kpyzoB” 8 pazBumuu
3nep20ledhuyumHO20 COCMORNUR KACMOK.

¥meupitenie conepxaug AT B KJerke IPHBOZHT K YTHETEHHID
dyuxumr Ca-HaCOCOB, BCIEACTBYE YeTO YBEAMTHBACTCS KOMUCHTPALHS HOHOB
KanbluMs B LMTOILIA3ME. JTC BRSWEBaeT pasobuleHne OKICAeHIs U docdopd-
JAMpOBaHMSA — B peayabrare gedmunt ATO pospacract (em. pasa 11).

Hemocrarounocts ATM B kaerke ABageTcs NpUYHHON HAPVILIEHuUH ee
BenorcuaTeTHYECKUX QvHRUMA, CrpafiaeT ciHTe3 BCCx OEJKOB, B TOM 4HC-
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e n BeakoB-(pepmeHTOB, DTo BeJeT K HAPYUIEHHMIO KaTabondyecKMx Mpe-
ppaIeHAN TTHTAaTe/IBHBIX BEIHECTB B KJETKe # MPOLECCOB DHOIOTHYCCKOTO
okvcaends — dedmwit ATD yeeanynsaetcs {puc. 60).

HenocrartouHocT
ATD
Yruerenve YrueteHue
pecHHTE3a BuocurTesa
ATO HenkoB-hepmenTon

Yruerenve npoueccoe
BHONOrMYECKOr D OKHENEHUS

Puc.60. Omi w3 “lHCPOYHHMX KPYroB” B Pa3sBHTHH
3liepmne(l)nuﬁm0ro COCTOAHYA KIACTKH

17.14, Ymo maxoe ocHoBHol obmen?

OcHoBHOH o06MeH — 3TO MAHMMAJBHBIE JHEPIETHYECKHE 3aTDa-
TH OPraH#3Ma, OOpeAejgeMble YTPOM B COCTOSHHM MOJHOTC TIOKOS, HATO-
uak (uepes 12-14 v mocne MotaeAHEro MpHeMa MHINK), B VCJAOBUAX TCM-
nepatypHoro xomdopra (¢ = 18-20°C, BaakuocTs Bozgyxa — 60-80%,
cxopocTh ero gpmkenns — 0,1-0,2 m/c).

17.15. Kaxue Brewrue u Brympexnue ghaxkmoper Bausiom Ha Be-
AuYuRYy ocHoBHo20 06MerHa?

Buewnue paxmopni: a) KHIMATHYECKHE YCIOBMsS;, ©) BpeMsi CYTOK;
B) BBICOTA Hajg YDOBHEM MOPS; T) XapaKTep MATAHAA, A) XapaKTep 1(pOH3-
BOACTBEHHOH AeaTe/bHOCTH.

Buympennue paxmopui: a) pocT ¥ Macca Tena; 6) Inouiafb MOBEPXHO-
CTH TeNa; B) BO3PacT; T) moui.

17.16. llpuBedume npumepsr yBenuverus u ymeHbuweHUS OCHOB-
HO20 06mena B ycaoBusx namonoaul.

Yeerunenue 0CHOBHOTO 0OMCHA XapakTCDHO AAf THICPOVHKIMU TH-
TOBMIHOI ’Kesle3hl, afeHoTAno(huaa, MoA0BHX HKeAC3.

Yuenvienue ocHoBHOTO o6MeHa pericTpupyerca NpH THOOMYHKIHH
MHATOBAIHOH Keneshl, afeHOrdnoghHsa, NoaoBbIX Kejes; IPH XpoHHYccKol
HEIOCTATOYHOCTH KODH HAaATIOHeqyHHKOR TPH TOJ0AaHHH.
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18. TONORAHME

18.1. fJadme onpedenenue noramus “2onodanue’.

TonozaHte -~ ITO THOMYECKHH TaTONOTHYCCKHH TIpomecc, BOBHH-
KAIOIHI BCIIEACTBHE TIOAHOTO OTCYTCTBUA THITH MIH HEeZOCTATOMHOTO TO-
CTYILTEHHS B OPTaHHM3M MMTATCIBHEIX BCHICCTS, a TAKXKE B YCJIOBUSAX PC3KO-
TO HapYIUelusa COCTaBa MHILH H e YCBOEHHMA,

18.2. Kak knaccugbuyupyiom zonodamue?

[lo npoMcXQXAEHHUI0 BHACTIOT (HUsHOI0ZUYCCKOE, NAMOIOLUHECKoe H
aevebroe rosogarnc. OH3N0NOITIECKOE rONONAHME XAPAKTEPHO S HCKO-
TOPBIX BY/IOB REBOTHEIX BO BpeMs 3uMHeEH (CYDKH, CYCAMKM) WJIM JieTHeH
(Ipec MBIKAIOIIHECS) CINSIYKIL

B saBucHMOCTH o1 cofepiKaHuA BEACNAOT CACTYIOMIME BHAL FOJI0Ma-
A

1. Hoanoe rosoganue: a) ¢ ynorpebnchueM BOA; 0) Ges ymorpelmne-
1ms Bogml (abcomoTHoe).

2. Henoanoe ronomague (negoetatue).

3. Yacmunuoe ToNoTaHAC (KanecTseHOE).

18.3. Ha xkaxue nepuodor Bessm namozernes NOAHOZ0 204000HUR €
ynompebaenuem B0ods?

I. TTepuon weskoromuoil mpamu swepzua. 11, epuog maxcumdansnozo
npucnocobzenus. 111, Tepmunanuunti NepHoE.

18.4. Yem xapaxmepusyemcs nepuod HEIKOHOMHOL mpamer sHepeut?

Ero npomomxutensiocTe — 2-4 cyr. XapakTePHO CUIBHOE YYBCTBO
roaoda, o0yCIoBIeHHOE BO3GYKAEHVEM MHIICBOTO LEHTPa. IIPH HOJHOM
TOAOZAHAH OHO NPOAOIGKACTCA AQ 5-TH CYT, a MOTOM mcuesaeT. llponcxo-
AUT OBICTPOC WaficHHC Maccol Teda (mcXyaaHye), OCHOBHBIM HCTOMHHKOM
BHCPIHM B 3TOT NEPMOA SBASAIOTCS y21e600bi, O 4€M CBHJCTENbCTBYCT Beslu-
YHHa BHIXATCABHOTO KoadipHiMenTa, pabhan 1,0. Bosrakaer unozruxemuas,
KOTOPAsS YCM/JAMBAET BBJICACHHE [TIOKOKOPTHKOMAOB KOPONH HaANodeqHH-
k0B, CAeACTBHEM DTOTO ABAAWOTCA yeumenne kaTabonuama GEIKOB B mepH-
(epUyecKUX TKAHAX, B TACTHOCTH MBIINEYHOH, W AKTUBA(HA IJIOKOIeore-
HC3d B TCYCHH,

OcroBHOH OfMCH cHa4a/la HECKONBKO YBEIUYHUBAETCH, A 3aTeM MOCTEe-
TIeHHO YMEHbIAcTed B cTaHoBuTea Ha 10—20% menbiie mexoznoro. Paseu-
BACTCA OTPHLATE/BHBIH A30THCTHIA Hamakc.

18.5. Ymo xapaxmepro Ons Bmopozo nepuoda 20100GHUR — ne-
pUOGa MAKCUMGABbHO20 NPUCNOCOBACHUA?
Cpegnan ero npogomkutensiocts — 40-50 cyt. Temnsl ymeHbuternis
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MACCHI TeJd 3aMEIUIAIOTes U cocTaBnsoT 0,0—1% B cyrkn. HyBcTso ronoaa
pcreaaeT. OCHOBHBIM MCTOYHHKOM DHEPIHH ABNATCH HUPbi, O HeM CBUJe-
TENBCTBYET BEJMYMHA ABIXATCABHOTO KOs(dmmeHTa, pabHas 0,7.

I'nnorukeMusl yBeIHuuBaeT MOCTYIIEHHC B KPOBb JIMTOMUTHIECKHX
rOpMOHOB (AADCHANMHA, TAIOKOKOPTUKOMAOB, T/I0KaroHa). BeaedcTene sTo-
1o MPOUCXOAUT MOOMAM3AMs XUPA U3 [ETN0 — PASBUBACTCH ZHRERIUNALL-
demus. OHa, B CBOK ONEPEClb, ABNACTCA NPUYMHOW yemsenoro obpasosa-
HHS KEMOHOGHIX TCI B Nevenn. BoannKaonias KCTOHEMUS MOMKET [IPHBO-
JHTh K #e2a3080MY aijiidosy.

OcroBhoi obmer B atoT mepuof na 10-20% muxe MexoiHOro ypos-
117, ASOTHCTHIEA Balane OTPHIATEIBHBIE.

18.6. KaxoBei nomepu B macce paswsix opeaHoB u mxanel Bo
Bmopom nepuode zonodanin?

[Toreps Macchl BO BTOpOM (€PHOAE TOMOTAHHS COCTABIAET: KHPOBAs
TKake — 97%, cemeschka - 60%, nedenn — 54%, cemenmmgn — 40%,
MBIIIIEL - 31%, kpoBe — 26%, mowkm — 26%, HepBhas cucrema — 426,
cepaie — 3,6%.

18.7. faiime xapaxmepucmuKy mpemeeeo nepuoda e0n00aHus.

DTOT NCPUOA HASKBAIOT MEPMUHALLNbAM, TOTOMY YTO OH IIPEIUIeCTBY-
et cmepru. Ero npopomxurensHOCTE — 2-3 cyT. lIpoHexoguT MHTEH-
CHMBHBIH pacnaf TKAHEH, Pa3BuBacTCsd MHTOKCHKAUMS. OCHOBHBIM HMCTOYIM-
KOM DHEPTHMU #ABASIOTCA 6eaxy, O 4eM CBUAETENbCTBYET BelHIHHA XbIXa-
TeABHOID Kosgnimenta, paBiiaa 0,8, YBenuuuBaeTca BIZE/CIAC ¢ MOTOH
a30Ta, Kanus, (ocdaToB (IPUSHAKM ACCTPYKIMH KIETOK M TKaHCBbIx Oell-
KOB),

CwMepTe hacTymacT mpy yMeHpmiennm macchl Tena Ao 90% or mexoa-
HO.

18.8. Kakue ¢haxmoper onpelensiom maxkcumansHo Bo3IMONCHYIO

npodoaxcumensHocme nNoAHo20 20n00anus ¢ ynompebaeruem Bo-
der?

I. Duporennnic ¢akropsl a) BuI KUBOTHOTO, 6) BO3PacT; B) IO,
T) KOAMYECTBO U KATeCTBO JKMUPOBMX 1 (€/IKOBBIX PE3CPBOB OPraHHU3Ma;
1) obuiee QyHKIHOHANLIIOE COCTOAHME OPTAHUAMA; ©) MBEIIICYIHAn padora.

Bee ykasaHHBIE (PAKTOPBl BAUAIOT HA NPOAODKUTENBHOCTS TOMOTAHUS,
H3MeHsSsd BeTUYHHY OCHOBHOTO oOMeHa Ues BHIle YpOBeHp OCHOBHOTO
obMera, TeM MeHBIIle TPOJOJIKUTENBHOCTE FONOAAH!A, U HaobBOpoOT.

II. Dxzorennsre akTopbl. JTC (PAKTOPE! BHEHMINEH CPenbl, KOTODBIC
YBEIMYMBAIOT HHCPro3aTPaThl OpTaHMsma. K M OTHOCATCH: 4) HH3Kas
TeMIlepaTypa OKPYXaioneH cpeapl; 0) BRICOKas BALKHOCTb BO3AYXa;
B) Ooxbiias CKOPOCTh ABMMKEHMS BO3ZYXA.
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18.9. Kax paccuumams maxcumansso BOIMONCHYIO npodoaxcu-
mensHOCms NoaHo20 eonodanus ¢ ynompebaenuem Bode;?

/114 TAKOTO pacyeTa HyXHO NOMHMT, 4TO, BO-TEpBbIX, B3pOCIBI Op-
ranuaM norufaer mpu norepe 50% uCxoAHOR Macce! Tefa u, BO-BTODBIX,
MOTEPsT MACCH! BO BTOPOM, CaMOM NPOZOIAKHTCIBHOM HEPHOAE TOTOMAHMS
coctapnact 0,5-1% B cyTkH.

Tak, ecsin uexofHas macca Tena paBHa 70 KT, TO CMEDTH HacTylaeT
mpi notepe 35 wr. [pu yenosum, 410 B cyTRH Tepgerca 0,5% MCXOXHOM
macchl (0,35 Kr), MAKCHMATbHO BO3MOKHAA TPOXO/OKATENBHOCTD || epHo-
M4, a CIeJOBATENBHO M TOIOTAHMSA B Jiesniom, cocrabnaer 100 zuei.

18.10. Ymo maxoe abcomomuoe 20n08aHue) B yem ez0 ocobes-
Hocmb?

AGCONOTHB M Ha3HBAT NOMNOE TOMOAaHME 63 yNOTpebIeHus
BOAbl. ETO TIPOMORMTEBHOCTS B 23 pasa MEHBIIE, YeM NPOLOILKITENE-
HOCTB HOIHOTO TOIOZAHMSA ¢ BOAOI.

[Tpn abBCOMOTHOM TONOMANUM TPOHCXOEMT YCUIICHHOE pACIIEILTeHne
AHPOB LA 00pasOBaHIA DHAOTENNOH (OKCHAAIMOHHON BOJBI), B Pe3yisTa-
T€ 4€r0 GbICTPO DA3BUBAETCHA KEMONOMUS W HEZG306bul aUu003. TAKECTH
MpOTCKAHUA afCO/I0THOTO TONORAHMA OGYCAOBNEHA TAKKC HAKOILICHICM
GOJIBIIOTO KOAMYECTBA KOHEUHBIX NPOAYKTOB OfMena It APYITX TOKCHYe-
CKIX MPOAYKTOB, LA BBIBCACHHA KOTOPBIX H3 OPTAHM3MA HYXHa BOZA.

18.11. HazoBume ocoberwocmu HenosHozo 204000HuA.

Henonnoe z0700anue (3HepreTHyecKas HelOCTATOYHOCTB) PasBHBACTCH,
KOTZa 3HEpreTHICccKan LEHHOCTh MMM He YAOBICTBOPSET DHCPTeTHIeCKHe
HOTPeBHOCTH OPTaHU3MAL

Henoannoe rosoganme oT MOMHOrO OT/MYANT CACAYIOMBE Ocobenno-
cTi: 1) OPOAOMAKHTENLHOCTE (HETONHOE TOMOMAHHE MOXCT AIHTBCH MEcH-
B!, TONBI); 2) 60mee BBIPAKEHHBIE ACCTPYKTHUBHEIC N3MEHEHHs B TKAMAX
3) 6oaee 3mayHTENBHOE yMEHbIICHHE OCHOBHOTO ofMena (Ha 30—-40%);
4) pasBNTHE BBIDWKEHHBIX OTCKOB BCICACTBUE YMEHBUICHMS COACPIKAHMS
GenkoB B Mnasme kpoBu; 5) Go/BUIOr0 MazeHns MAcCH Teaa He MpOYCXO-
AUT H3-33 3a7€pXKM KHFKOCTH B Opravusme; 6) BOCCTAHOBMTL KUBHCHCH-
TENBHOCTD CHCTCM OPTAHU3MA NOC/E HENOJHOTO OAOJAHHA HAMHOrD TPyA-
HCE.

18.12. Ymo maxoe 6eaxoBo-snepeemuveckas Hedocmamoy-
#ocmo? [lpuBedume npumepsi.

BIeJIKOBO‘EIHepFCTH‘{eCKaH HegO0CTaTOIHOCTE — 3ITO
COCTOAHME, BOSHUKAIONIEE KaK PE3YIBTAT COMETAHMA HENOMHOI0 M KaycoeT-
BEHHOTO HCIKOBOTO TONOEANM. !

IIpumepamn gpngoTes:
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a) arumenmapran ducmpochus; Onucana B OCOKAeHHOM JT EIUETPAIC BO
BpeMA BTOpOil MUPOBOI BoiiHel. B ec matorcsesc kpome GesxoBoll u shepre-
THIECKON HEeZOCTATOUHOCTH MMEIOT 3HAYEHMC M FONOTHUTENBHBIC PakTOphI
x0710], pusnyeckoe yTOMICHNL, HePBHO-TICHXITIECKOE HATIPKCHIE;

6) aaumenmapuuiii mapgsm. PasBuBaetcs y JeTed A0 OFHOTO roza
xusHH. Ha mepsoe MecTo BHICTYTACT DHEPTETHHECKAR HEI0CTATOUNOCT,

B) ¥gauuopxop. PazsnBactca y gerelt B Bospacte 3—6 mer. ] JABHBIM B
MATOTCHE3C SBAACTCS HEIKOBag HEZOCTATOMHOCTE. JNEPreTHUeCKHH Aedn-
AT KOMIEHCAPYeTCA M30bITOUHBIM TOTPOACHHEM YIIEBO/IOB.

18.13. Kakumu KAuHuHECKUMU Cundpomamu nposBraemcs 6enxo-
Bo-3HepzemudecKkan HedocmamodNocme?

I. 1legocTarounoe NOCTYILIEHVE B OpraHU3M Oe/KOB HPHBOIHT K Ha-
pyerEyio fenokennternneckolh GyHKIMM NeyeHM. IT0 ABAACTCH TMPHIH-
NOf zunonpomeneMu, KOTOpad, B CBOID O4epeAb, O0yc/i0BJMBAET pasBU-
TUE OHKOMUNECKUX OMEKOE. i

IT. DuepreTusecKas HeJOCTATOYHOCTE ABJACTCI HPHUMIIOU YMeubuie-
HUSL OCHOGHOZO OOMEHA. 31O TIPOABIICTCA CHUNCEHUCM MEMUEPAMYPL MEd
(TUNOTEPMHLH).

1. Ampodhnmecskue cundpomne. VX pasprTHe CBA3AHO ¢ HapyLIeHMAMY
IUTACTHNMECKOTO M SHEPTETHYECKOro obecredenns KJIeToK,

18. 14 Kaxumu Hapyuierusmy (huauono2udeckux ghyHxyuid nposs-
ARIOMCA ampoghudeckue uamenenuss B8 0pearax ¢ MKAHAX npu
6enkoBo-3nepeemuyeckold HedocmamovHocmu?

ATpoduyeckuec H3MEHEHHA DasBUBAIOTCA BO BCEX TKaHAX, opraHax M
CHCTeMAaX OpralniIMa.

NMpoasncnueM atpoduyeckux namenenuit B HHC apnsgerca Jameze-
HUC YMCTBCHHOTO pPa3BHTHA, B HHHJEBEIPHTEJ]bHDf’] CHCTEME — paccTpONCTRa
BCACBIBAHHA U Avapeda, B cepgetmo—mcy&nc*roﬁ CHCTEME — THHOTCH3MA, B
MMMyHHOf‘l CHCTEME — YMEHBIIEHHE CHHTE3d aHTHTEA ¥ HOBBITUICHHL YYB-
CTBHTEINBHOCTH K PIH(bCI{L[H}IM, B KpAaCHOM KOCTHOM MO3re — pa3BHTHE
AHEMHIH, 1B CKCJACTIHRIX MBINIAX — THIOAHHAMHA H MBIIICYHAT CﬂaﬁUCTh, B
KOUTAX — 3aiepiKKa poCTa CKEseTa.

18.15. Ymo maxoe yacmuynoe (kawecmBenroe) 2onodanue? Ha-
308ume ezo Buder,

YacTuune M (KagyecTBEHHB M) TOJNOMAHHEM Ha3bIBAIOT
HEAVCTATOMHOE MOCTYILICHUE ¢ THeH OANOTO MM HECKOJBKUX MHTATENb-
HBEIX BCUICCTB TIPH NOPMATBHOMH SHEpTeTHYCCKOH HENHOCTH THIH,

Bupamn wactuyzoro TOJIOZAHES ABIAIOTCA 6eIK060e, HUposoe, yare-
800H0€, Gumamunnve, MUNEPAIbHOE, 600HOE TOOAAHAE.
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19, TMNOKCKA

. 1. Jodme onpedenewue nowamun “zunoxcus’
719.1. A ped “ 7"

l'inokecus (KHCAODPOZHOC TONOZAaHHC)— 3TO TUNHYE-
CKUH MaToJIOTHYECKUH HpoIece, BO3HUKAUIUE BCACACTBUE HCAOCTATOYHOS
ro cHafKerusa TKancH KHCTIODOZOM HIM B Pe3YAbTATC HADYIICHUS €T He-

IJIB30BAHHUA KIeTKaMH.

19.2. Kax kaoccubuyupyiom kucaopodroe zonodanue?

. Smuorozuveckan xnaccuguxayua: a) TUIlOKCHYCCKasS (SK30TeHHAs),
) AplxarveTpHad (pecruparOpHas); B) CepAeYHO-cOCYAHCTas (IUPKYJIATOP-
Haf);, r) KpoBaHuag (TeMudecKas), JX) TKaHeBas (THCTOTOKCHYeCKad) TH-
TIOKCHA.

I Ho memnam passumus u GaumersnOCmu BBLASISIOT: a) MOJHIEnoc-
Hy:o0; 6) OCTPYIO; B) NOAOCTPYIO U T) XPOIHMUECKYIO TUIIOKCHIO.

111, B sapucumocti o1 pucnpocmparennocmy Npoyeccd THIOKCUA MO-
&KeT ObITHL obuell U MecTroii.

19.3. B Kakux OuOXumudecKkux npoyeccax, npomexarowux 8 op-
2UHUIME, UCNOABIYEMCA KUCAOPOD?

I. Tkanenoe (kaerounoe) ApXamue. OcymecTBASETCA B MUTOXOHA-
pUAX KIeTOK NPU YYACTHH AeTWJPOTreHas M JPYTHX KOMIIOHCHTOB JBIXd-
TeABHON e, 0OCCHCYHBAIONUX TPAHCIIOPT 3JEKTPOHOB OT cyfeTpara Ha
kucsopof, OcHopnad (QyBHKIUA TKAHCBOTO ABIXaHUSA — W3BJCUCHHC SHED-
THM MUTATEABHBIX BEIECTB W aKKyMyJHPOBAHHE €€ B MaKpOODTHICCKHX
cpa3ax ATO (oxucanrenstoe docdopuaunpoBatine).

Ha sru siponeccel kietkaMu ucenombayerca re mence 90% normomjae-
MOTO KHCIODOZA.

. IL Muxpocomanmsroc oxucacanc. OcyuiecTBAAETCA B SHAOIIIA3MATH-
YECcKOM peTuKyliyMme KaeTok. OcoleHHO MHTEHCHBHO NPOTeKdaeT B OCHeHU H
HEKOTOPHX SHJOKPUHHBIX XKejle3aX (HaAmoueyHHKaX, MOJIOBBEIX JKeNe3aX).

KaTanusatopaMu MUKPOCOMANBHOTO OKHCIEHUS ABIAKTCA (hpepMEHTH
OKCHTeHa3bl, KOTOPHIC [PUCOCEHHSIOT KMCIOPOA HENOCDENCTBCHHO K cyb-
crparTy. B 3aBHCHMOCTY OT KOJMMYECTBA MPUCOCHUHAEMBIX ATOMOB KHCJO-
POZa Pa3s/MYAIOT MOHOOKCUTCHA3H M AMOKCHMrenashl. IlepBee obecmedusa-
0T DeaK)(Mi TUAPOKCHIUpoBatins (00pa3oBatue CTEPOM/IHBIX TOPMOHOB,
APCBPAILCHHAe APOAHHA B OKCHADPONUH), BTOPHEC — PeaKI[MH AeTOKCHKAIHU
B jreyeHi.

III. Hepoxeuareacpupylonine peakuin. OcynecTsIATCL B TEPOK-
CHCOMAX, a TaKike B IpaHyJaX Heltrpoduios 1 Maxpodaros. Mx katammaa-
TOpaMi ABIAI0TCA HePMEHTH OKCHAA3Bl, obecmevusalomue oOpasosanue
TUAPONCPOKCHAOE E0TO pAla cOocAHHeHUl ¥ IepoKCula BOAOPOAA.

192

yiasaHHBIe TIPOIECCHl HMEIOT 3Ha4YcHHe B KaTaboJM3Me HeKOTOPHIX
coepunenyd (AMHHOKUCIIOT, JiyPUHOB), a B JeHKOLUTAX ABJIAKTCA OFHUM
13 MexaHu3MOB 0aKXTepUIHIHOCTH.

1V. HepokcHARoOE OKHCAeHHC JUMHAOR (cM. pasd. 11). B nopme un-
TeHCYBHOCTD OTOTO Npolecca HedHaMurteabHa, OH CyIlecTBCHHO aKTHBH3H-
pyeTes MU NOBPERKAEHUH KIETOK.

19.4. Kaxue mexanuimol mozym aAexcams B8 ocHoBe ymeHolieHuR
Hanpaxenus Kucaopoda 8 mrkanax?

1. ¥MeHblIenue A0CTABKH KHCAOPOAa KPOBBIO.

2. Hapymenne auddysni KUCIOPOEA OT KPUBEHOCHBIX KAIMJLISPOB K
KIETKaM.

3. YcuneHHOe WCNOAB30BAHKE KHCIOPOAA KIETKAMK,

19.5. HaszoBume npusuHs ymerbweHus JdocmalBku kucaopoda
KpoBsio.
Hocrasra O, = Co, O,

rae Co, — COZepXaHMe KHCIOPOAA B apTepuanbrof kposu; () -— olvemias
CKOpOCTH KPOBOTOKA.

[IpHyubaMy HAPYIEHUS AOCTABKH KUCIOPOAA KPOBBIO MOTYT OBITH:

a) yMCHBIICHUC COACPAAHHS KUCIOPOJa B apTEPHAIBHON KpPOBI;

) yMeHbl(enHe 06BEMHOH CKOPOCTH KPOBOTOKA B TKaHM (Hapyi(eHHe
KpoBocHabmeRus);

B) HAPYUICHUE OTAAYM KUCJIOpOAa TeMOrnobuHOM (Hapyiienue Aucco-
OUHAIMA OKCHreMOoroduria).

19.6. Yem moxncem 6oimb 06yCAOBACHO YMEHBLIEHUE COOEDICUHUA
KucAopoda 8 apmepuansHoll KpoBu?

Co, - 1,34 [Hb] S, .

rite Cp, — cofepKaHie KUCIOPOZa B apTepuanshoii kposy; [[b] - xom-
MEHTPANNA TeMOT/IO6UHA B KPOBH; So,— HACHIIIEHHE FeMOTIoBHNA KHCIIO-
poaos; 1,34 — yueno XiodHepa.

[Ipuynnofl yMeHBIEHUS COAGPHKAHMS KHCIOPOAA B APTEPHAMbHOMN
KPOBH MOTYT OBITE:

4} YMCHbIIEHHE KOHLEHTPALMH TeMOTA0GHHa, ¢nocobHOro CBA3HBaTH
KUCIopoZ (YMEerpllcHUE KUCIOPOZHOH eMKOCTH KpoBu). JT0 MOKeT OBITR
obycaosaeno mubo anemmedl (yMmewbliaercs obmee coflepkanie TeMOTNIO-
6uHa), mifo uHakTUB el CeMorobuiia;

6) YMeHpIIenUE HACHNEHHA TeMOrAo6uHa KHCIOPOIOM. 3aKOLOMepHO
BOBIUKAET TIPH YMEHBIIEHHH HAMPANKEHHS KUCIOPOAA B apTepHabHOLM
KPOBU HmKe 60 mm pr.cr.
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19.7. Kakue usmenenus mozym ymenowams o6beMHYIO cKopocme
kpoBomoxa 8 mxanax v npuBodume x 2unoxcuu?
IMockonpry
Q - (P:tp'r - PB(‘H)/R'

rae (} — offbeMnag CKOPOCTh KPOBOTOKA; Pw — APTPPMAABHOE AABJIEHUE B
Hawate, a P BeHoanoe JaBicHMe B KOHIE mepdysHpyeMoil obacTy;
(P;.m — P_ ) — ncpdysionnoe aBnenune; R — reMoiMHaMHUCCKOC CONPO-
THBTCHHC, TO VMCHBIICHHC KPOBOCHABKeHMA TKancil Moxer Swith 06y-
CJAGBACHO CALIYIONTHM rpyunaMn TMPHYHH.

[ Ymenpwenue nephy3HONHOTO JaBiPHHA B COCYIAX OpraHa MM
TKAHIL 8) YMEHLUICHHE AaPTePHATBHOIO JaRleHHs, 0) YBeAHYEHHe BEHOSHO-
I'G JABJICIHSA,

IL ¥BeanmyeHue reMOMHAMIINCCKONO COIPOTMBACHISA COCYIOB NAHHOM
ofaacru: a) cviKenne cocyaan 6) oBhINenIe BA3KOCTH KPORH,

19.8. Kaxue wpakmoper BuizerBaiom ¢dBuz kpuBod Oduccouvayuu
oKcu2emoznobuna?

&),’% Kpmsa}l JAHCCOIHAIMKY OKCHIMreMOHD -
100 . 6I{Ha OTpa¥ACT 3aBHCHMOCTH M(‘}Kﬂy HAa~
! ‘_.,--;?’:—«7’} IPKENHEM  KHCIOPO/Ia B apTepPHanhlo
80 Lo - | KPOBM W HACHIUIEHHEM TeMOTAOGHMHA KH-
B0 | A cnopogom (puc. 61).
40 | — Cannr pacemaTpusaeMoil kprroit sie-
20 B Ea 80 HPOHCXOAMT HPH: a) CHIGECHHH TCMIIC-
%" © o paryps;;  §) antkanoze:  B) rHNOKANNNH;

20 40 60 80 100 r) YMeHBUIEHHH B 3DUTPOIMTAX comepikKa-
n0,, MM pT.Cr. Hus 2, 3-andocdormuuepatsa; A} orpasie-
HUAX okcudom  yraepofa (1) ¢) noss-
Pnc61. KpuBas mecolMaivs  geppy macnenAcTBenHo oBycaoBACHHBIX Ma-
oKelveMorIobnna TONOrNUECKHX  (DOpM  reMoriobuiia, KoTo-
PBIC HE OTAANT KUCIOPOA TKAHAM.
[pu casnre xpuBofi BAEBO IEMOINOGHH JIETHE TPHCOEAUHALT KMCIO-
POX B KANMMAALPAX AETKHMX, HO XVIKE OTIACT eT0 TKaHAM,
liprawnoil carira kpueOl AMCCONHaMM OKCHreMOTIOGHHA GHPABO
MOTYT GhiTh: a) UORBINENNE TEMUECDATYDR ) AIMA03; B) rHIEPKATIN,
T} YBCAHUCHIC COACPXKanNA B apHTpomnTax 2,3-nudocdoramucpara. Baus-
HHE aHN{I03a M MOCPKANHHU HA SHCCOTHALII0 OKCHTeMOTIO0HHA 113BECTHO
KakK aghhexm Bopa. '
[Ipn cxeure KpHBON BNpaBo reMorno0HH XyKE NPHCOSEHASET KHICIO-
PO/ B KANHAAAPAX A€rKHX, no ayune orjaet ero tkausm. C atuM, B qact-
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HOCTH, CBA3AN0 3al[HTHO-KOMIICHCATOPHOE 3Havedue addexrta Bopa npu
I{I-‘]CJ'[OPOI[IIUM TOIOTAHHH.
19.9. Kaxue gpaxmopsi BerzeiBatom Hapyuwernue Ougysuu kucso-
podu 8 mKaHRX?

B cooTseTcTBHE ¢ 3akoHOM (DHKa

m = kS(P, — P)/l,

rae M — KomnuecTso AnG@ynanpyeMoro rasa (AndQYsHOHHBIA TTOTOK);
k- xospduunent zupdysnn; § — obmas ruron@ags MOBCPXIOCTH, Iepe3
KoTopyio ocymecTsiaetcs aubdysus; [ — paccrosmne auddysum; (P -

-—Pz) - - PA3HOCTh MeAy HanpameHHeM O2 B KATIIJLIAPAax M KIeTKaX.

OT1cioRa, OPRYUNAME Hapyiienusa IndOy3HH KMCaopoaa B TKaHAX MO-
ryT OBITh: .
1) ymenpienue kodhdummenta AMGOysHu KHCTOpoAa. (ranpumep,
DM OTIOKEHHSAX B TKAHW JMTHAOB, MAJIMHA, aMATOHAR, CONEH KaJbiH);

2) yMenblieHHe obmiell IIomans NOBCPXHOCTH KPOBEHOCHBIX KAIW/I-
JAPOS NDH YMEHBIIEHUN MX KOIHYeCTBa,

3) ypemnyenue auddy3noniore paccTOHAA (AanpUMep, IPH OTEKE);

4) yMEHBUICHYC HAIPAREHUA KHC/IOPOAA B KAI/UIAPaX;

5) yBesruenHc HANPAKCHUA KUC/IOPOAA B KIETKAX,

19,10, Ymo maxoe zunoxcus Hozpysxu?

IF'MOnoKcHs narpy3kHd — 3T0 KHCJHODOAHOE TO/OJAAHWC, BO3HU-
Kalomiee MPH yBejmyenn QyHKuHoNaIbiioi HArpyskH. OHo cpaAzano ¢
YCHJIEHHBIM HCTIONBb30BANMEM KUCI0POAA KJeTKamH. lIpn aToM AOCTaBKA
KHCIOPOAA TKangM MOXKeT BO3DACTaTh.

Ecou Bce e ZOCTaBKa KMCIOPOZA He MOKPHIBACT €r0 yCHJACIHOC HC-
MOIB30BANME KJICTKAMHY, HANPIKEHHe KUCIOPOAA B TKAHAX MafZaeT H pas-
BUBAETCS THIIOKCHS,

19.11. Ymo maxoe 2unoxcuveckas zunokcua? Kozda owa Boswu-
Kaem,

I'uanokKcuueckol (9K30rcHHOM) nashBalOT THOOKCHIO, TIPH-
YHHOH KOTOPOil gBIgeTcs YMeHblleHMe NaPHHaJbHOr0 AABJICHUA KHCJIODO-
H4 BO BABIXAEMOM BO3GYXE.

TunoKCHYECKasd THHOKCHA MOXeT HACTYNATh TPH: a) CHIMKEHHH aTMo-
cdepHOTO FABJIeHUA (TIPY NOZhEMe Ha BBICOTY B FOPBI); 0} ymenbIIe iy
COMEPHKANV KUCTIOPOIA BO BJBIXACMOM BO3Jyxce (padoTa B IIaXTax, reuc-
TPABIOCTh CHCTEM KHCAODOAIIOre OOCCTICUeHHS B JICTATEbHBIX aNNapaTix,
HA MOABOAHBIX J0AKAX, B ckadanzpax).
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19.12. HuzoBume nomocewemuveckue haxmopel pazBumus 200-
Hol Bonesanu.

l'opHasd 60Ke3Hb BO3HUKACT HPH MOALEME HEANANTHPOBAHIOTO
ODraHHu3Ma B Topel. OHa ABAAETCA OPUMCPOM HOAOCTPOH M XPOHHHCCKOH
THITOKCHIL.

Begyuice aHaneHHe B MaToreHese TODHON OONE3HU MMEET yMEHBUICHUE
MapUMATLHOTO EABACHHA KUC/JIOPOZA BO BJBIXaEMOM BORAYXe (THIOKCUYEC-
Kaf CHTIOKCHS). '

Kpome Toro, npr nogueme B TOPH MATOTEHHOE ACHCTBUC OKA3BIBAIOT M
ApyTHe (PaKTOpBl, B YACTHOCTH, YMEHbUIEHHE COOCTBEHHO aTMOCEPHOTO
AaBjieHua (CUHAPOM ZAEKOMIPCCCHU), COJHEMIAA paAUAllAs, TNOHHKEHue
TEMUEPATYPH BHEUTHEN cpefpl, CyXOUTh BEBIXaCMOTO BO3ZVXA, yBEJIHUYEHHC
(PU3HUCCKONR Harpy3KH.

13.13. Kaxkue soner Beidenswom npu nodveme B 20psi ¢ ywemom
npu3HakoB pasBuBaiouielcs sunokcuu?

|. Heitmpaavras 3ona (8eicora ot 0 go 2000 m nag ypopHem mops).
DOyHKIUH OPTAHH3MA HE CTPAFAIOT.

IL. 3ona noanoii xomnencapyu (Beicota ot 2000 a0 4000 M Haa ypos-
rmem Mopg). OTMeIacTesS YBeNMUEHUS YACTOTHI MYJIbCA, ABIXAHHI, ITOBBILIC-
HUE apPTEPUAIBHOrO AasjieHusa. BB 1o e BPemS yMeHpuaercs uanucckas
W yMcTBeHHas paboTocnocoSHocTh, pazBuBaercd sidoprd, HapyliaeTcs
TOHKas KOOPAMHAI[HA ABHXKEHAN, ocnabaeTed BHUMaHIC,

I1T. 3ona nenoanodi xomwencaiun (uicota ot 4000 ao 6000 M mHag
ypoBHeM mOpd). ’asBuBaoTeca TaikKenbe, HO obpaTHMple W3meHeHWs, Taxu-
KapEud cMeHacTest OpagnKapAuel, MalaeT apTepHATbHOC AABJEHUEC, JbIXa-
HHE CTAHOBUTCSH YACTHIM W TOBCDXHOCTHBIM, HHOTHA pasBHUBAETCA ALIXAaHUE
Uetina—~CToKca, XaDaKTEPHE! COIJIMBOCTD, BAIOCTH, TOWHOTA.

IV. Kpumuneckas sona (cBoime 7000 M #az yposHem mopa). [*asBuBa-
10TCS HCOODATHMEIE M3MCHCHHA H CMEPTB. APTepUaJibHOC AaBjieHHe MaJacT
g0 0O, mymbe CTAHOBHTCA HUTEBUAHBIM, TOABIAETCS TEPMUHANBHOE THIXAHVE,
YeJIOBCK TePsIeT CO3HAHMKE, PASBHBAIOTCA CYAOPOTH M HACTYIAET CMCPTE.

18 14. Ymo maxoe Bbicomuan Eoaests?

BrrcorHas GoMesuas — 970 OCTpaa WM MolHMeHocHad hopma
THIOKCHACCKON TMHOKCHH, KOTOPas BOZHHUKAET BO BPeMs BBICOTHBIX MOJIC-
TOB B JETATCABHBIX ANNAPATAX ¢ KaOMHAMH OTKDHITOrO THIa WJIK TIPH Ha-
PYLICHUH TEPMETUMHOCTH KaOUH BaKPBITOTO THIA.

19.15. Kaxue usmerenus nokasamenel 2a308020 COCMOAHUA KpO-
Bu xapaxmepHor On8 2unokcuyeckold aunoxcuu?

¥Ymensiienur pO, u pCO, aprepransHOW KDOBH, Pa3BUTHE [a30BOrO

AJKATO3A,
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79.16. Ymo maxoe ObixamensHan aunokcus?

JIsxaTeAbpHass T[UONOKCHS — 9TO KACIOPOAHOEC IOJIOAdHYE,
ﬂpH‘lHHOﬁ I{DTUPOTU gagJiaeTcd HeFOCTATOMHOCTE BHOIHCTD AbIXaHW A, HpH'
MMHBL €e pasBUTHS CM. Pash. 29.

19.17. Kokue usmexeHus noxazamenetl 2a308020 COCMOSHUR KpO-
Bu xapaxmeprsi O ObixamenbHold eunokcuu?

Vmenpuesie pO, 1 ysemuueHue pCO, aprepHaibiiofl KpoBH, pasBu-

THE Ta3oBore amuaI03a.

19. 18, Ymo makoe UUpKyASMOPHAs SulioOKcus?

HupkyAATOPHAA THUNMOKCUSA ~ HTO KHCJIOPOAHOC TOJIOAAHME,
IPUANMHON KOTOPOTO SBIAIOTCS PacCTpoitcTBa 06mER reMOIMHAMUKE WU
HADYIIEHNs MEeCTHOTO KPOBOOBDAmEHHA.

B oCHOBE HAapyWEHWl CHCTEMHOIO KPOBOOGDAILENUA MOTYT JICHKATH
HETOCTATOMHOCTL CEPMI(A U HEEOCTATOUHOCTh COCYIOB (IIOK, KOJUIAIC).

K mecrroit rMmoKcME MpuBoiasT wutemis, Tpombos, aMboams, seros-
lias [HICDCMASL

B 3aBHCHMOCTH 0T MEXaHU3MOB Da3BHTHA HEKOTODbLIE ABTOPK BRI~
densior EBe GOPMbl IMPKYIATODHON TUTOKCHH: LMeMUNECKY0 W 3aCmoil-
HYG.

19.19. Kaxue usmereHus noxkazamened 20308020 COCMOAHUS KPO-
Bu xapaxmepHsl 047 yupkysamopHod aunokcuu?

YBenuuenne apTePUOBCHO3HON PasHOCTH TIO KHCJIOPOAY 34 cueT Gosee

NOJHOTO W3BNCUCHHA €TI0 U3 apPTePHANBHO KPOBH,

19.20. Ymo maxoe kpoBarnasn (zemuvecxus) eunoxcun? HasoBume
ee Budb..

Kpossgaa (remuueckad) THOOKCHA — 3ITO KHCIODOAHOE
IOJIOAAHNE, KOTODOE BOBHUKAET BCHAEICTBHC YMCHBIIEHUA KHCJIOPOJHOMH
EMKOCTH KDOBH,

Boizesnaot zBe Gopmel KPOBAHON TMOOKCHIL 4) gHEMUMECKyin — BO3-
HUKAaeT Kak crcAcTBUE aHemuu (oM. pasa. 26); 6) rHmoKcHio, cBA3ANHYIO ©
unaxkmugayues zemo2a00una.

19.21. HasoBume gropmor uraxmuBupoBartozo zemo2406uHa.

1. Kap6oxcueemoziobun — TPOZYKT B3aUMOAEHCTBHS TeMOTI00HHA ¢
okcnaow yriepoga (I1) (yrapaeim rasom, CO).

2. Memzemoznobun — rtemorfobuH, B KOTODOM Keneao rpeSpiBaeT B

UKHCJICHHOI\'I, TDEXBZUIEHTHOM COCTOAHKH.
3. Cyavghremoznobun — coeMHCHHEe TEMOTIOOHHA C CCPOBOAOPOAOM.

197



18.22. Kaxue mexanusme obycnobauBarwm pasbumue HapyuweHuld
8 opearusme npu ompaBaeruu oxcudom yenepoda (1)?

B maroresesc HapyuICHHi, BeI3BAHHBIX OKCUAOM yracpoda (II), uMenr
3HAYCHUE CIEAYIOMNAE PaKTODEL

a) MHAKTHUBAI[MA TeMOIVIOBHHA, KOTODas YMEHBIIACT KUCIODOAHYI0 eM-
KOCTh KPUBH, — PasBHBACTCS KPOBANAA 2UNOKCUS,

6} caBAT KPUBOM JMCCOMMALMH OKCHTeMOTI06H 2 BIeBO — Hawe TOT
reMOTJI00MH, KOTOPHH He TUpeTepneNl HHAKTHBAI(MU, WIOX0 OTAAET KUC/I0-
PO TKRHAM;

B) ¢BA3BIBaHuC OKCHMAZ yracpoga (11) ¢ kemesom Jpyrux remcosep-
KAMMX OeMKOB, B YACTHOCTH, IUTOXPOMOB — DAa3BUBAETCA MKGHEsaA 7u-
NOKCHSA.

19.23. Kaxue gaxmoper mozym BoerzsiBame 06pusoBarue memae-
Mo2a06uHa U, caedoBamensro, paslBumue kpoBarol sunokcuu?

[Ipuynnamu 06pazoBaHusg METTEMOTIO0MHA SBASIOTCA:

1} sxaozennwe dewecmaa-oKuciumerty {MerTeMOrmoHHOOOpaA3oBATE-
au). K num oTHOcATeS: a) HutpococAunenis (oxcHy asota (1), Hutputh,
HUTDaTel); 6) aMUHOCOCAUHCHUA (AHWANH, (QEHUATHAPAZHH); B) OKUCTM-
TenM (XJODaThl, MEPMaHTaHaThl, XMHOHBL), T) OKHCNUTEIBHRO-BOCCTAHOBH-
TeNBHEC KPacHTeaH (METHAEHOBRIH cuHMi B BBICOKMX KOHUEHTPAIHAX)
A) neKapeTBenHble NpemapaTel (HUTPOrMHIEDHH, AMMARKTPUT, CyJlbdaHu-
naMuAH, Gapburypatsl);

2) HedocmamouHOCmb GHMUOKCUOANMHLIY CUCTEM SDUTPOIIMTOB, BOCCTA-
HaBIHBAOIIIX METTeMOTIOOHH. DT0 HaGIoAaeTCA UPH HaPyIHCHHAX NCHTO3-
HOTO JMKJA H TAyTATHORPenyKTasel, OUHCAH reHeTHYeckd ofyCaoBaeHHpli
acdext depmenta — HAJ[(D-3aBrcuMoil METTeMOTIOOUHPEAYKTASEL

19.24. Kakue uzmeneHus noxasomenel 20306020 COCMOSHUR KPO-

Bu xapakmepwsb; Ons KpoBaHoi zunokcuu?

YmenplicHHe KUCIOPOZHONH CMKOCTH KPOBH.
19.25. Ymo maxoe mrxareBas aunoxcus?

Tranepas THOOKCHSA — 3ITO KHCIODOJHOE TONOJaHWE, BO3HH-
KAOWICE B DC3YABTATE HaDYURIEHUS yTHIM3AIIHE KHCAOPOAA KIIETKAMM.

B ee orHOBe nexar JBa TWMa HapyHICHWi: a) yrHeTexue Huonoruye-
CKOTO OKHucCJeHus; 6) pasobmenie okucaenns u QocdopunuposaHus (M,
pasa. 17).

79.26. Karue usmenenus nokazameneld 2a308020 COCMOSHUR KPO-
Bu xapakmepHvl dns mxaHeBod eunokcuu?

Y MeHbileHHe apTePUOBEHO3HOW pasHOCTH N0 KHIOPOZY W yBenmue-

HHie pQ, BeHo3HO# KPOBH
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19.27. [aiime cpaBHumensHyio XAPAKMEPUCTIIKY OCHOBHLIX NO-
xazamenel; 2a3oBoz0 COCMOAHUA KpoBu npu paszHeix Budax au-

NoKcuU.

Bup runokcun | PO, - pCo, AV- KEK | lazosbie Hapy-_1
_pazHocTs irenua KOC
Tunokcuueckas ) 4 = = TA30BbI AhKanos
DpixarefibHan 1 t = = Mazoebiit alMans
LipKynarophan = = 1 = _
Kpossnas = 4 _
Tranenan = = IR = —

pO, — Hampskenue Kucnopoga B aprepuainsnof kpow; pCO, — Hanps-
SKCHHC VIVICKMCIIOTD 133 B apTepHajipHOR Kposmp, AV-DasnocTe — apre-
PHOBeHO3HAS PasdHOCTh Mo Kucaopony; KEK — kucmopogHas eMKOCTh KPO-
py; KOC — KHCAOTHO-OCHOBHOC COCTUSHHE,

19.28. Ha kakue zpynnsi moxcHo pusddenume BCe 3QUiLIMHO-KOM-
nercamopubie peakyuu, BosHuKaowWue npu aunokcuu?

1 Peakiiuy, HaUpapfCAHBIC HA YBEIHUYEHME [OCTABKK KMCJI0DPOJa
KpOBBIO.

11. MecThpie (TKaHeBRIC) DEAKI(MM, HANDABICIHbIE Ha YAydileHue
0hECTIEUEHHS KAETOK KHCIODOIOM.

111, Peakiuy B CHCTEMAX YTHAN3ATUN KUCAODOTA.

19.29. HazoBume 3QuiumHO-KOMNEHCAMOPHLIE DPEAKUUL OP2QRU3-
ma, HanpaBaerwsie Ha yBenuwerue GOcmMaBry KucAopoda mxa-
HAM.

1. Peaxyuu enewnezo dvixanus. Hanpabnensl Ha ypennuenue pO, ap-
TéPHATIbHOR KPOBU, MOATOMY MOTYT ObiTh SdheKT UBHBIMH TONLKO NPH TH-
DOKCHYEeCKoH H AelXaTeapHOH runokciu. ORM OpOABAAIOTCA. a) yBemaude-
HUeM Fny6UHBL JBIXapys; §) YBESUUCHHEM YACTOTH AKXAHUS; B) MOOHIM-
daiieil pesepBHBIX wibBeos KOMIUIEKC yKA3AHHHIX HAaMeHenHI MOomgydi
HasBanHC THHePDBEeHTHAANHH.

2. Peaxyuu cucmemw xpogootpawgenus. Hanpasnennl Ha yBeIHYCHMC
KPOBOCHAOKEHHA TKaHeH M ABNATCH 9(GEKTHBHRIMM HPH BCEX BHAAX
TRIOKCHHY, KPOMC TKaHcBOH. K 5THM peakymsam OTHOCATCS: a) YBEIMIEHUC
MHHYTLOTO Dﬁ'beMa KpOBH 3a CYET YielHYeHHA cHIbI H Y9aCTOTH cepaeyd-
HuIX COKpauleHHi; 0) MOBBIICHHE APTePHAILHOTO ZABICHUS; B) Hepepac-
npegeicHie KpOopoTOKa — YMEHbHICHMC KDOBOTOKA B KOXE, CKETeTHBIX
MBIAX, OpraHaX OpIIHAOH TOROCTH M yBCANYEHHE — 1B cepine W rosos-
HOM MO3re,
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3. Peaxyuu cucmenmwn: xpoey. HanDapneHbl Ha yBeAWYeHUE KHCIODOA-
HUﬁ CMKOCTH KPOBH U ITPOABNANTCA YBCIHYCHHEM KONHYCCTBR E)pPITpO!U{I‘-
TOB U KOHIICHTPAIMM TeMOTA00uka B nepudepudeckoll KpoBu. JTO A0CTH-
TAETCA 3a CHET: 3.) BRIXOZAa FOHNOJHHTONBHOTO KOJIHYECTBA E)pPITpULlPITOB H3
Aen0; 6) AKTHBALMM SPUTPON0I3a ((PH THIOKCUH yCHAUBaeTca o6pazoBa-
HUC [10YEYHBIX DPHTPOMOBTUHOS).

KpoMe Toro, 3aliMTHOE 3HAYEHMC MMEET CABHT KPHBOH ANCCOMMAIINE
oxcureMorIo0iHa BupaBo — sdhdext Bopa (eM. Bonp. 19.8).

19.30. Koxve wnexcenamenshoie nocnedecmbBus moxcem umems au-
nepBenmunauus npu 2UnNoKcuYeckold eunoxcuu?

BosHuxkawmasa runepseHTHIMA BeaeT K yMmeHblieHno pCO, apre-
IJPIEUII)HOfi KDPOBH — 2uUNOKantun. 310 UMeeT Pag OTPHYATEIABHBIX IIOCHEN-
CTBU#: a) IPOVCXOANT TOPMOKCHHE ABXATEIBHOTO I{EHTDPa; §) passuBaeTcs
Fa30BBIN AIKATOS, B) HACTYAgT CHAasM MO3TOBBIX M BEHEYHEBIX COCYHOB;
1") KpMBasg JHCCOITHALLNAM DKCHTBMOFIIOﬁHHa CMCIIACTCH BJACBO — KPOBB
ILTOXO OTTAST KHCJI0POA TKAHAM.

18.31. HaszoBume mecmuvie (mkarneBoie) peakyuu, HanpabrenHsie

HO gayvwenue 06ecneyenus KAemoK Kucaopodom 68 ycaoBuax au-
OKCU.

1. Ycumenne MeCTHOTO KPOBOTOKA —  GpPMEPUATLHAR  2UNEPEMUS.
PazBuBaerca Kak CHEACTBHE HENOCPCACTBEHHOTO BAMSHUA yMEHBIIEHUA
PO, Ha TMafKue MBI COCYAOB M AEHCTBHS Ha COCYABl BA30AKTUBHEIX
MeTaboIUTOB (aACHOBUHA, MONOIHON KUCIOTH, MOHOB KAJAHA U BOAOPOAA
ED-).

2. Veenayenue KOAUYECTBa (YHKUMOHUPYONIMX Kaluaispos. B pe-
3y/ETATE TOTO YMCHBUIACTCH PACCTOSHUE ANGRY3UH KHCIOPOAL M yBENH-
YUBACTCs 00mIad nnomazb ZUGQy3MoHHON TOBEPXHOCTH.

3. [loBeimenue cozepxkaHud B KICTKAX MHOMoOOHMHA, KOTODHIA B
MBIII[AX BAAETCS BHYTPUKACTOMHBIM JIENO KUCAODOA.

19.32. HazoBume 3auumHO-KOMNeHCamopHoie peaxyuu 8 cucme-
MAX YMUAUIAUUY KUCAOPOOG NpU 2UnoXCUY,

1. Crwxenue QyEKIMOHANBHON aKTUBHOCTH KJETOK, BCIGACTBHEC YETro
YMEHBLIACTCA UX MOTPefHOCTh B KUCIOPOAL.

2. YsenuycnHe KOAHYeCTBa ALIXAaTENbHBIX (DePMCHTOB H MUTOXOHAPHI
B KNETKax.

3. ¥BeauyeHHe CPOACTEA IMTOXPOMOKCUIASH! ¢ KUCIAODOAOM.

4. TloBEIMEHNE CTENICHM CONDsAXKeHUA okucneHus u docdopuanpopa-
HHS A0 MAKCUMANBHO BO3MOXHOUW BCAHYUHEL, PasHOoH 3.

5. AKTHBaI[MA MIMKOI3a.
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19.33. [pu KOKUX 3HAYEHURX HANPANCEHUR Kucaopodu 8 MKAHAX
HauUHGEm YMeHolwamecs 06pasoBarue AT® 8 knemxax?

IIpu yMmeHpIIEHHA pO, B TRanuax Hwxe 30 MM PT.CT. CHUXKAeTCA HH-
TEHCUBHOCTE MOTPCONEHUA KUCAOPOAA KNETKAMH, a CACAOBATENBHO, NaacT
unTencisEocTs obpasosanng AT,

“Kpurugeckoe” Hanpsxenne O, B MHUTOXOHADHAX — 0,1-1 MM pT.CT.
Ipu ymenbuennd pO, HUKe TOH BCIUTMHBL HUTOXPOMOKCHEa3a HE CllO-
cofpa TIepeAaBaTh HACKTPONBl Ha KHC/IOPOA — TKaHeBOC ABIXaHHE [10MIO0-
CThIO TIPEKPAL[AeTCs.

19.34. Kaxue mexawusmel COCmaBAsionm OCHOBY SUNOKCUYECKOSO
noBpecdenun knemox?

i. I'unokcug, Bolbibad gegumut AT® B kaeTKax, OPUBOANT K HApy-
WeHo paboTel HOHRRIX HAcocoB. CleJCTEMEM BTOIO ABJLACTCA YBCIMYCHUE
KOHLIEHTPAIMH HOHOB KaJIBJ(MS M HaTPHS B OMTOIUIa3Me, WTO BKIOYACT
Karsiuesule U SIEKMPOTUMHO-OCMOMUNECKHE MEXAHHUBMBL  [IOBPEKALHMA
KJIeTKH (eM. pasg. 11).

II. [Ipu TUIOKCHA [IPOMCXOAUT AKTMBALMA anadDOBHOTO IIHKOAU3:A.
OTO UPHBOAWT K HAKOIAEHWIO MOAOYHON KHCIOTH M Pa3sBMTHIO BHYTDH-
KNETOYHOTO amngoza. Kak cnefcTBHe, BKAIOYAIOTCS AHUOOMUNECKUE MeXa-
HUBMBI [I0BPeKACHHS KieTkd (oM. pasa.1l).

11, Tlpu auayutensHoM AeUIUTC KHCAOPOZA KOMIOOHCHTHL gHIXa-
TeapHOH LemH npelRIBAlOT B BOCCTAHOBACHHOM coctogaun, O “cHpacel-
Ba0T" CBOM SJACKTPOHB! HENOCPEACTECHHO HAa MOJEKYJBl OCTABIIETOCHA KU-
CNOPO/Ia, MUHYS ABIXATCABHYIO IENb. 3TO BEAET K OAHODNCKTPOHHOMY BOC-
CTAHOBACHHMIO KUCIOPOAa M OODasOBAHUIO CYTCPOKCHUJAHHX DajuKaioB —
AKTUBHDYIOTCH Peaky(MH cBOOOAHODAAUKAJBHOTO OKHCIeHUA. PeaynpTaToM
ABNAETCA WHUIMAIMS HEPOKCUAHOTO okucaeHua munugos ([1OJT) u skawo-
yenre “runudnoi mpuadu” noBpesxaenus kaeTok (cMm. pasa. 11).

19.35. Om kakux cbaxmopoB 3aBucum YyBemBuUMEnbHOCML KAe-
MoK K 2UnOKCUu?

CyU_lCCTBye’T 3AKOHOMEPHOCTE: 4YEM Bellll€ HHNTCHCHUBHOCTE IIUTpCﬁJIC‘
HHUA KHCAOPOAA KAeTKaMl, TeM BhIlE HX ‘lyBCTBHTCJIBHOCTB K KHCJIOPOA-
HOM)’ TONOILAN IO,

INMockonbky notpefncHue KUCNIOPOA4 ONPEEEIACTCA HHCPTETHIECKHMU
NOTPeOHOCTAMH, a Mochemnie — (PyHK)(HOHAILHONR AKTHBHOCTHIO KIETOK,
CTAHOBUTCS [WOHATHBIM, [I04eMy TOJMOBHOW MO3T, Ce€DAlLE, NeYeHB, [I0YKH
OYeHB 9YBCTBHTC/IBHEL, & KOCTH, XDAulH, CyXO)KHJ'IPIH pC.BHCTEHTHhI K TH-
TTOKCHH. _

K}JUMC TOD, ‘{yBCTBHTe.?IbHUCTb K THIOKCHH 3aBHCHT OT CKOPOCTH
OKHCITUTENRHBIX Iponeccos B OPTaHH3Me H OT TEMI'IepaTypr Tea. HpH

201



YMEHbIHEHHH TEMNePATyPel 4YBCTBHTENBHOCTH TKaHEH K KHCIODOIHOMY
TONOLAHNIO MafaeT. ITO OOCTOATEABCTBO MCTIONB3YIOT B MEOMIMHE TPK
TPOBEIEHUH JIHTENBHBX oNepariil Ha cepame (MCKYCCTBCHHAs TUmOTEp-
MIt).

19.36. Kaxue nepuoder xapakmepus) 048 0CMpOLl 2unoKcuu Kie-
mox?

L. Aamenmunuil nepuod. nutea neckonpko cexyHn Knerku ¢ysxmuo-
HUPYIOT HOPMAIBHO,

I1. Hepuod wapywenus Qyuxuui. TIpogoaxaeTcs 1O MOJHOTO OpeKpa-
neHus? QYHKIME Oprana, TKar.

1. Hepuod oxcusaenus. OxXBaThiBaeT BpeMa OT MOMENTa MOTHOTO
npeKpamenuss GYHKUMI 10 HAYANd PasBUTHA NEOOPATHMBIX CTDYKTYPIBIX
H3MEHCHUH.

IV. Hepuoo neofpamumozo nogpexcoenun xremox. IIpogonxkacTca 1o
rubend KIeTokK.

19.37. KaxoBa duwamuka uzmewewuti 8 LHHC npu ocmpod zunok-
cuu?

J'onosHo#t Mo3r ABnsgercs “KPUTHMECKHM opTaHoM” TP ocTpodl TH-
TOKCHY, JTO 03HAYAET, YTO THUMOKCHYCCKOE moBpexaenue ctpykryp [THC,
Pa3BUBAACk 04eHb OBICTPO, MPHBOXUT K CMEPTH OPraHW3Ma, HCCMOTPH Ha
TQ, WTO HPYTUE OPraHBl M TKaHU €lle Kakoe-To BPeMs COXDaH’gIoT CBOK
AM3HECNOCOGHOCTE.

JatentHeni mepuog octpoii runokenn gag [JHC coctapaser 4 c. Ue-
pes 8—12 ¢ mocie mONHOTO HpeKpanieHHst cHabkKeHHusd TOAOBHOTO MO3Ta KH-
cnopoaoM dynknun HHC npekpamaiwTced M 4enoBeK TepaeT CO3HAHUE.
Hepes 20—-30 ¢ Hcde3acT COOATaHHAS DACKTPUYCCKRST AKTHBHOCTH KOPHI To-
JOBHOTO MO3ra {(Ha BHNeKTpoaHIedarorpaMme — W30DIEKTPUYECKasd JIH-
aua). Ilpenen oxuBnenns romosHoro Mosra coctasnier 8—10 mun. B 1o
e BpeMst TIPEncs OXKUBIeHW# ODPraHuaMa B menom — 4—5 Mun nocae oc-
TAHOBKN ceppna. 70 00bACHACTCA TeM, IT0 HocAC BOCCTAHOBNEHHA pabo-
Tol Cepira HEOBXORUMO eufe 4—5 MuH, 4TOOH CO3AATh aPTEPHAIBHOE asB-
Nenue, JoCTATOYHOE 1ia KPOBOCHAOKEHH MO3ra,

20. HAPYWWEHWA YITNEBOAHOIO OGMEHA

20.1. HazoBume oOcHOBHbiE npuuurbl Hopyuweruld yeneBodwozo

obmeHa.

1. HapyiieHusS NepeBapUBaHUs YINEBONOB M UX BCACBIBAHMS B KuLi-
kax (cu. pasg. 30).

9. Hapyuenmst yIIeBOZHOM (GyHKIAM MeyeHu (cM. pasz. 31).

3. Hapymenue KaTal0au3Ma T/IIOKO3Bl B NePH(EPHYECKHX KICTKAX
(cm. pazg. 17).

4. HapymieHus nefporopMOHANEHOR PeTY/Isi(MM YITIE€BOIHOTO OOGMEH.
20.2. Kakue 20pMOHbl NPUHUMOIOM yyYacmue B peayafguui yane-
BodrHozo obmera?

'OpMONH, TPUHHMAIONIHE YYacTie B PETYIAINH YITIEBOXIOTO obMeHa,
Pa3TeNAOT 114 ABC TPYIIIHL UHCYIUR W KOMMIPURCYAAPHHIE 20PMONBL.

KoHTpHHCYyAAPIBIMH HA3BHBAIOT TOPMOIEL, KOTOPBIE IO CBOWM
GuonorudeckuM S(@QeKTaM ABILIOTCA AHTATOHUCTAMUM WMNCyIHHA. K HEM
OTHOCATCA IPCHANUN, TVIOKATOH, TIMIOKOKOPTHKOMAE], COMATOTPOTIHBIN
TOPMOH.

20.3. Ha kakue opzawer u mxarnu dedecmByem uwcynun?

B 3aBUCHMOCTH OT YYBCTBUTENBIIOCTH K UHCYIHHY BCe CTPYKTYDBI OD-
FaHW3Ma JelAT Ha TPU TPYIIEL

. ABCOMIOTHO 3aBHCHMBIC OT WHCYJIHHA. K HHM OTHOCATCA TICYElb,
MBIHIIBI (CKEAETHRIC, MUOKADT), JKUPOBas TKaHb.

II. AdcomoTao reyyBCTBUTEABHBIC. JTO TONOBHOM MO3I, MO3TOBOE
BCIIECTBO HAATIOYEYHUKOB, JPUTPOIIHTRI, CEMEHHUKU.

III. OTHOCUTENBHO MYBCTBUTEBHBIC (BCE OCTAJBHBIE OPraifbl 1 TKalld).

20.4. HazoBume ocnoBubie Bu0A0UNECKUE IGhhEKMb! UHCYAUNG.

1. Tunoeruxemuuecxoe Oeiicmgue. VINCyNMn yMCIbpLIacT CcOUEPXKaHIC
IJI0KO3bl B KPOBH 33 CYET:

a) YTHeTCiud TMPOIECcoB, OGCCICHUBAIONIMX BBIXOLK IMTIOKO3bl H3 Tede-
HU B KPOBB (TINKOTEHOAM3A U TMIOKOHCUTEHE3A),

) YCHACHIIOTO WMCTIONB30BANWA TUIIOKO3B! HMIICYINHO3aBUCUMEIME TKa-
MAMH (MBIHIEYHON, KUPOBOI ).

2. Anabonwueckoe deticmeue. VIncyIMH cTUMYyNHpyeT JUNOTCHES B MU~
POBOIL TKaHM, MHKOTEHE3 B Ieyend U GHOCHHTe3 Ge/IKOB B MBIHUIEIX.

3. Mumozennoe oeticrngue. B GONBIIMX [03aX MHCYNHH CTHMYJUDYCT
npoaidepaniio KNetok in vitro v in vivo,

B 3aBHCHMOCTH OT CKODOCTH BO3HUKIOBeHNA POEKTBI HICYNUIA
pasgendior Ha:
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a) oueHb ORICTPBie (BOBHUKAIOT HA NPOTSKEHHM CEKYHA) — U3MEHe-
HHe MeMOPaHHOrO TPAHCIIOPTA CHIOKO3B, HOHOB;

6) 6ricTpRIe (1IPOZOMKAIOTCT MHHYTHY) — AJIOCTEPUYECKass AKTHBA-
s aHabonnueckux GEPMEHTOB M TOPMOKEHHE (PEPMEHTOB KaTaboiH3Ma;

B) MelJIeHHBE (NPOZOIKATCA OT HECKONBKUX MHHYT A0 HECKOABKUX
4acoB) — HHAVKIMA CMHTe3a aHaOonnmyeckux (hepMeHTOB H pernpeccus
cMHTe3a (epMeHTOB KaTabosusMa;

) OYeHb MeANIEHHBIE (OT HECKOABKMX 4aCOB KO HECKOJIbKMX CYTOK) —
MUTOTEHHOE JleiicTBHE,

20.5. Kaxue usmeneHus yzneBodHozo obmera BoizviBaem adpena-
aun?

[lox neitcraveM adpenaruna yRelV4MBACTCA COAEDXKAHUE [JIOKO3B B
KpoBU. B ocHOBe 31Or0 athheKTa JCKAT CACHYIONIME MEXAHUIMBI!

a) aKTHBAIMS TNHKOCEHOSH32 B 1cucHH. QHA CBA3AHA ¢ AKTHBANHCH
AZCHUATIMKAA3HOH CHCTEMBI FENATONMTOR M 06pa30BaHUEM, B KOHEUHOM
HTOre, aKTHBHOH GopMEl thochopuaassr,

6) aKTHBAIMA IJMKOTEHOAM3A B MHINLAX ¢ mOcacayoweil akTHBanuell
CIOKOHEOTCHE3a B TedeHHM. [Ipu 9T0M MOAOYHAS KUCHOTA, OCHOBOXKZAN0-
ALCA U3 MBILIETHOR TKAHH B KPOBb, MXET Ha 06pa303a1mc T/IOKO3LI B Te-
natouutax {puc. 62);

AppeHanuu
B-Peuentop
|

Moiuiga

Mniokosza " KpoBe :
ﬂ [ A e

fleyens

Puc,62. OaMH H3 MEXaHU3IMOB THIEPITIHKEMIUECKOTO AeHCTRAA
afipeHaIHHA

B) YrHETEHHE NOTAONIEHUA C[THOKO3B UHCYIHHO3ABUCUMBIMH TKAHAMHE
¢ OHHOBDPEMCHHOI AKTHBALUCH NHNIONH3A B KUPOBOH TKAHH;
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r) NOZABJEHHE CCKPEIUM MHCYAMHA B-KAETKAMH M CTHMYJASIHA CEK-
peHHH TAKKACoHa - -KJeTKaMH OCTPOBKOB HD}[HCCHY,[[O‘-IHDH Kenesbt.
20.6. Kaxue mexanusmel nexcam B ocHoBe 2unepeauKeMuyecKkozo
JelicmBus aaoKazona?

1. AKTHBAIHSA TAUKOICHOMH3A B NCUCHHU.

2. AKTuBaUUA TIIOKOHEOTEHE3A B TEMAaTOIMTAX.
Q6a Mexamwama spstiores 1AM-onocpenoBaHHEIMH.

20.7. Kaxum obpasom emioxokopmuxouOsr noBeiwaiom ypobeHs
eatoxo3sl B kpoBu?

I'moxoxopmuxouds AKTUBHPYIOT NRONECCH [TIOKOHCOTCHE3A B NEdCHM,
YBEJTUIHBAS

a) CHHTE3 COOTBETCTBYIOIMX (hepMEHTOB (BIHAHKC HA TPAHCKPUNIHIO);

6) comepxaHue B KDPOBH CYBCTPATOB CHIOKOHCOTCHC3a — AMHHOKHC-
JOT — 3a CHeT YCUJCHHA NPOTedIH3a 1B MBITIAX.

Kpome TOrO0, TAKKOKOPTHKOWIAB YMEHBIIAKIT NOLVIONIGHHE [THKO3EBI
HHCYAUHO3aBHCHMBIMH TEAHAMH.

20.8. Movemy npu JdelcmBuu 6oavuwux 003 COMAMOMPONHOZO.
zopmoHa noBeruaemcs Codepicarue 2MoKoss 8 kpoBu?

JlnvutennHoe BoageiicTBue OOABLUIMX J03 COMAMOMPONKOZO zopMoHa
COH]_’)OBD)KJI&BTCH paBBPITHCM HHCyHHHOpB3HCTCHTHOCTH MBINITT M )KHI}OBOH
TKAHH — OHH CTaHOBATCH HE‘IYBCTBHTEJTBHBIMH K HCHCTQHI{) HHC}’J’IHHH Pe-
3VALTAT ITOT0 — FUNeprAuKeMHus.
20.9. KaxoBa npodoaicumenbHoCms cunepeauKeMudecKoao 3gh-
QPEKMa KOHMPUHCYAADHBIX 20pMOHOB?

TunepraMkeMuueckoe HEHCTBHE AOpeHaruta MPOJOIIKAeTca 4O
10 MuH, zmoxazoHa — 30-60 MHH, 2POKOKOPIMUKOUO08 — OT HECKOJBKHX
YJacOB O HECKOABKHX CYTOK, coMamomponHozo Z0pMOHA — HeaeaAH, MECHIIH,
FOXHI, '
20. 10, Kax mensemcs codepicanue aokoivt B KpoBu npu Hapyuieruy
BanaHea mMexcoy UHCYAUHOM U KOHMPUHCYATPHbIMU 20PMOHamMu?

Hp}i YBCIIHYCHHH COXECDAKAHHA -uHchzuua paSBHBaCTCH THNOCIHKEMUA,
d IIPH yMCHBIIICHHH CTO KOHICHTpAIUH — I‘HHCI}[‘HHKBMHH

IIpu yBesuueHUM COTEPKAHUA KOHRPUHCYRAPHUX EOPMOHOE paSBHBaCTCH
THIIEDIVIHKEMHAA, a IIPH yMBI'l'bHIBHHH HX KOHIICHTPAHH — THHOTTTHKEMHA.
20.11. Kax ocywecmBasemcs wepBras pezaynsyus yereBodnoz2o
obmena?

CyIIIECTB}’ET paAA AOKA3aTeIbCTB TOTO, 4YTO HEPBHAA CHCTEMA NpHHH-
MacT y‘laCTHB B pCrynfaAlHH COACpAaHUA TIKKO3EL B KpOBH‘
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