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MPEANCNOBUE

CoBpeMeHHRBIH 3Tan passHTHA OOIIECTBA XAPAKTEPHIYETCA
AKTHEHHIM BMCLIATSABCTBOM YEMOBEKA B OKPYXAIOIIYIO CPSIy.
INogeneHne HOBHX TEXHONOTHIL, IPOA3BOACTB, YAyUOIcHAE (13-
TOCOCTOAHAA HACEAeHNs, IIOBBIHICHHe KOM(BOPTHOCTH, HETeH-
CHBHOS BEIICHHE CENECKOIo X0afgiicTBa cA3aHM ¢ Bee Gonee ype-
JHYABAOLMMCA HCIIONL30BAHAEM XHMEYIECKHX COeNHHeHMi,
dmsrueckux B fuoTHIecknx daxTopoes. Ilo noxcueraM cnel-
ANHCTOB, B HACTOALIES BpeMs B OKpYxalomiel cpele HAXOIUTCA
opgMepHo 60—70 THC. PAITAIHEIX XHMIYeCKNX KOMIOHEHTOB
A KaKILET ron nobarngercs OKONO THCAYH HOBWX. Hagornnenue
TOKCHYHHX H KAHNEPOreHHBIX COSTUHEHHE CBIIAHO ¢ HETATHB-
HBIMH TIOCICHOCTBHAMHK A BCETO XMBODO, IAd CTAOHIBHOCTH
IKOCHCTEM, a4 TAKKE ABMACTCA ITABHLM (aKTOPOM, BEHI3HIBAIO-
IMHM MHOTNOYHCACHHEIC ATOIOIHHE Y YelIOBEKa,

YaeGn0e mocobHe, KOTOpoe BH JePXNTe B PYKaX, ONHACHBA-
¢T OCHOBHEIC IIPMHIMNE METMIMHCKOH SKOXOMHMH (3KOXOTHIS-
CKoOif MEIRIEHE). DTO HOBOE HAIIPARICHHE MEAEIAHCKOHA HAYKH.

DKONOrAYecKan MEIHLIHA ITAETCA BHACHUTE OPAYHHY 38~
6oneBaHH B HeNOCPSACTRCHHON CRA3H ¢ OKpY:Ratome cpenoi.
CrenoBaTeNbHO, MEIHIIHCKAA SKOIOTHMS MOXeT GBITH ompene-
JIHa KAK [IPeIMET, pACCMATPHABAIOIIIHA BIaNMOneicTeHe MeXY
¢akTopaMH PHCKA BHEIOHEH cpemsl H 3MOPOBBEM HeIOBEKA.
Ilpn 3TOM yunTRBaeTCE JOMBIIOS PasHOOOpasHe BKONOTHYe-
cxux (daxTopos, Hozonoruyeckux dopM 3abonesannii, reHeTH-
JecKHX OCOOCHHOCTeH yenopexa. ‘

drIadecKHe, XEMAYECKAE 8Te¢HTH — OOLIYHEE 3arpI3HATe
JH oxpyxatomeit cpensl. OcoberrocT ofpasa XHIHA Yenose-
Ka (3moynoTpeliieHrAe ANKOTONEM, KYPeHNe) TaKXS MOTYT OHTh
BKIMIOYCHHK B CIIMCOK (PAKTOPOB PHCKA.

OYeBHIHO, YTO BAXHO 3HATH M IOHHMATD B3aUMOCBI3b MEX-
Iy aHTPOIIOT¢HHKEM BO3JIelicTBHEM HA OKpPYXAOIIYI0 cpeny H
3a00IeBASMOCTEIO Y€I0BEKA. 3HAHEE STHX MCXaHM3MOB MIO3BO-
JIUT HAMETHTE U PEAN30BAaTh KOMIUICKC MEPOIpHATHIL o mpo-
¢unakTAKe FKOIOrHYECKH 3aBHCAMON 3a60eBaeMOCTH.

DKONOTHYECKH 3aBICHMAs NATONOTS AMEET B KIMHMISCKOM
H TepaneBTHIecKOM aCOEKTaX CBOM OCOOCHHOCTH, CBA3aHHKE ¢
TeM, YTQ 3TH 3a00/1eBaHAg XPOHHYECKHE H, KAK H3BeCTHO, TPYH-
HO nogmaorcd Jdegenmo. HMeRRO B 3TOl CBA3W B cepemuHe
70x . XX B. B pasBHTHIX CTpaHAX MHpa, KOTOpHE pAHBIIC
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CTQIKHYTHCL ¢ SKONOTHYCCKAMH mpobieMaMn, copMHpOBa-
JIOCH HOBOS HATIDABNCHME HA I'DAHHILE MeTHIHHCKMX OUCHHAI-
JIHH H 3KOJIOTHM — SKOOTHeCKas MenpmmHa. K HacrosmieMy Mo-
MEHTY Y&e paspaboTaHK MOgXolkl K FHATHOCTHKE, MCHEHHIO B
TIpodbHIAKTHES MHOTHIX SKOACTHISCKH JABHCHMELX 3a601eBanmit.

JanHoe HanpapiIcHUS MEEHMITHHCKOA OTpacin BO3HMKIO Ha
CTHIKE CIIEIHMANLHOCTEH, mO3TOMY K CHEIHANMCTAM [IPEIhABIA-
10TCA NOBbIIIeHAEE TpeboBaHua: MM HeoOXomAMbT 3HAHMA B 06
JIACTH MEIVIMHCKHX JHCLHMIIIHH, TOKCHKONOTHH, SMHIEMHOI0-
T, GHOXMMIH, IMMYEHONOIIH, TEXHONOTHI | Op.

Oxnga U3 gefecit MpenoaaBaHua SKOMOFHYSCKOH MeIHIAHE —
cTpeMneHHne o6yIATh CTYNEHTOB K HOBOMY YCBOGHHMIO MaTepH-
ana, a ¥IMEeHHO: BHICTH HEMOCPEHCTECHHYIO CBA3b MEXIY BO3-
IeiicTBeM aKTOPOB CpelNH, KOTOPas OKpYXaeT yelAopeKa, H
BO3HMKHOBEHMEM Y HEro onpefsefeHHONU NaToIOTHH, 3HATH
KOHKPETHBIC MEeXAHM3ME, BEAYIIME K Helf, — MOIeKyISpHLIE A
Ha YPOBHS OPTAHM3MA; IOHHMATE NONXONH K YCTPAHEHMIO [0
J06HOTO BAAIHNAS,

Hactosmee yteGHoe mocobHe oTpazxaer OCHOBHOM IPOrpaM-
MHBIH MATepHAN [0 MeERLUMHCKOH 9K0JIOrAH. B ero ocHOBY mo-
JIOXeH JIeKUMOHHABIA Kypc, uaTaeMbiii B bemopyccroM rocynap-
CTBEHHOM MEIMITMHCKOM YHuBepcnTeTe ¢ 1990 1. — ¢ MOMeHTa
OCHOBaHHA Kademphl paIdallHOHHON MeIMIIMHB H 3KMIOTHH,
PaceMorpeHne (paKTOpOB PHCKA B PA3BHTHH 3KOJOMHYECKH 3a-
BHCHMMOH ETONOIMH OPOM3BOMHTCA [0 OCHOBHBIM COCTABHBIM
gacTaM OHocdepH (HoocdepH ), - XOTOpPHE HENOCPEACTBEHHO
BO3ASHCTBYIOT Ha YKOBENSCKYIO ITOMYIIAIAK.

ABTOp cTapancd MAaKCHMAaNLHO WUIIOCTPHMPOBaTh HIarae-
Ml Marepman. ITpH 3TOM HCOOABE30BAIACE He TONBKO CTPYK-
TYpHBI¢ GOPMY/IHl Pa3AIHEIX COENAHEHMH, HO H CXEME TIPEB-
pameruii. Bee 3170 NpH3BaHO CIOCOGCTBOBATD JyIIIEMY YCBOG-
HHIO MaTeprana, a TAKKE IIOHUMAHMAIO TeX OPOLIeCCoB, KOTOphIe
OPOACXOIAT B OPTaHA3IMe YeJIOBeKa B OTBeT Ha aelicTeae dakTo-
POB BHeIHel CpenH.

AEgTOp BhHpaxaeT IIyGOKYIO MPU3HATEALHOCT: A (maronap-
HOCTh COTPYIHMKAM KadeAph paTHAOMOHHON MEIHIMHH H
3KONOTHR bBenopycckoro rocymapCTBEHHONO MENHIIHHCKORO
yHuBepCcHTeTa: foleHTaM A.P. Asetncosy, C.H. Cuapxy, crap-
eMy npenonasaremo JLA. Kesarresud, accucrenty O.A. Bay-
KOBHY 33 [IOMOIOb H HONOIHEHNA, CleaHHEe [IPA DOAFOTOBKS
H o0CyXKIeHHH TaHHOero mocobus.

AH. Cmoxcapos



TT1IABA

ObIlAA U MEAMLIMHCKAS SKONOTUs
1.1. OCHOBbI OBIEW 3KONOrUN

TepMiIH «3KONOTUA» TMPeTOXeH B 1869 1. HeMerxuM Guano-
roM BpHcroM I'ekxeneM 1 06pa30BaH OT IpedecKux c10B 0ikos «
IOM H lagos — Hayka. B GyKBaILHOM CMEICITE CJI0BA 3KONOTHA —
PTO HayKa O XWBbIX OPTAHA3MAX B MECTaX X 00UTAHKA.

B coBpeMeHHOM [TOHHMAHNN JK0JIOTHA — HAYKA O B3aHMOOT-
BOWECHIIX MEXTY )XHBLIMH OPTAHH3MAMHE H cpenoit ux ofuTamma ¢
YUeTOM H3MCHCHHH, BHOCHMEIX B CpPely ACATCHROCTLIO YSN0BEKA,

Kax camocToqTe/IhHAS HAYUHAS AACIAIITMHA SKO/IOTHS BO3-
HEKNA 0k0No 1900 1., HO é¢ Ha3BaHHE BOLDIO B OGHXOX TONBKO B
nocaenHelt yersepTd XX B.

Knaccndrganms 3K0MOTHH OCYIISCTBIBICTCA TI0 KOHKDET
HRIM 00BEKTaM M cpefaM BCCNef0BaHNA. BHOEIMIOT SKOIOIHIO
MEKPOOPTaHI3MOB, PACTCHHI, 3eJI0B¢Ka H XIUBOTHBIX.

B mocnemuve TOOH HOABMAOCE NMOHATHE «IKOJIOTHUECKas
MeIHHA%, KOTOPYI) HaspBaloT MemmuHoi XXI b.

CornacHo yuemmmo B.H. Bepuanckoro, 6@ocdepa mpeacTas-
aer coboit 060N0TKyY JeMm, BEAVIBOMYI0 B cef KK ofaacts
PACIPOCTPAHEHHA KHBOIO BEIRECTBA, TAK H CAMO 3TO BEIRECTBO.

Buocdepa BOZHAKIR HR 3eMire OKONO 4 MUPH JeT HA3AL,
I1pn 3TOM OTHENbHBIE OPTAHAIME HS TONBKO CaMy nmpHcnocad-
JABANACh K Hm3HIecKoit cpeme, HO M CBOSH IeATSNHHOCTHIO
npAcocatumBATH cpelly K cOOCTBCHHEIM OHOAOTHYSCKIM TTOT-
pebHOCTIM.

3a MWUMApOH JeT cyinecTBoBaHEA OHocdepa npomyta
CIOXHB IyThb pAa3BHTHA, KOTOPHH HUMCHYETCA OHOZEREIOM.
Korza nogemwncsa 1e/0BEK, OH CBOCH OeATENLHOCTBIO ¢TAN BHO-
CHTL H3MCHEHHA B OKDYXAOLIYIO Cpelly. DTOT «pa3yMHBIA»
9Tan pa3BUTHA Omocdepl AMEHYIOT RoOZeHesom W, CICIOBR-
TeIBHO, GHOCdEpa TpaHcdopMEpORanach B Hoocghepy.

Opranmdeckad XW3HB COCPeIOTOUCHA B sumocghepe (Bepx-
HAS YacTh TBEPEOH MOBEPXHOCTH 3¢MHOM KODHI), B 2udpochepe,
a TaKxe B mponochepe (HIXKHMe CIOH Ta3000pazHON 060T0UKH
3emmm).
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Eigmas rpaHniia 6rocdephl OMYCKaeTcs Ha 2~-3 xM HHRE

popepXMOCTH CYUm, Ha 1—2 M HIDKE JHA OKeaHa, a BepxHel

CI1yEMT O30HOBEIN OB HA BEICOTE 20—25 KM, BHIIS

EKOTOPOr'0 XU3HE MCKITIOUEHA H3-3a MOLIHOTO YIETPadHONeTOBO-
1O RATY9eHHA.

Okono 99% BCero BeIIeCTBAa COCPENOTOYEHO B JHUTOCHeEpe,
OCTaNnbHOE — B ruapocdepe m atMocdepe,

Buochepa — 310 THICSIA CBA3EH, €€ COCTABMAIOLIMK (3JIe-
MCHTOB, ABICHREN, yenoBHit). OcHOBHAS QYHKIMOHAILHAS ¢Ip-
HHAIIA B SKOJNOTHA — 3KOCHCTeMA, KIH GHOreoleH03.

DKocHECTeMA — c000lIecTBO PAINHYHLIX BHAOB OPrasBIMOB H
cpeapl BX 06WTAHRA, HAXOAMIMXCH BO B3AMMOCEA3H APYT ¢ APYTOM.

BriiensioT MERPOSKOCHCTEME] — KATETS BOIH, TOPILIOK ¢ 1B¢-
TaMH, CTBO/I THHIOMIETO NEPeBa; Me3OSKOCHCTEME — Jiec, Npyl,
ROCMHuecKuil manoTHpyeMBlit Kopalib; MakpoSKOCHCTEMEL —
OKeaH, KOHTHHEHT. Buocdepa — 310 TOXe 9KOCHCTEMA.

Jrobaa sKOCHACTeMA BKMIOYAET B ¢ebs Jpe TIaBHEIe COCTABIA-
OIIAe; 3KomeN, T.¢. COBOKYITHOCTE AGHOTHYECKHX hakTOpOB
(xMaTHYecKWe, TOUBCHHO-IDYHTOBHC), H Omoyenos — COBO-
KYIHOCTh KMBHX OPrAaHH3MOB: XHBOTHBIX (3000€HO3), pacTe-
Hult ($HUTOLEHO3), MHKPOOPTAaHH3MOB (MAKPOGONEHO3).

DROCHCTEMEL XAPAKTEPAIYIOTCH:

* IOTOKOM SHEPTHH; ’

# KPYTOBOPOTOM BEIIECTB;

® Pa3BHTHIMA HEGOPMALAOHHBLIMEA CBI3AMY (TOTOKH bm3K-
YEeCKHX ¥ XMMIYECKIX CHTHANOB).

ZKuBrie OpraHm3MH, BXOOJIOAC B COCTAB OHMOIICHO3a, HE
OMMHAKOBH H PA3NHYAi0TCA 0O crocofy NoMyueHUs 3HEPIHM.
B 53T0#i CBA3MA Pa3NHYAIOT APOAYUEHNIDL, KORCYMERIIDE U pedyyen-
msi, H, Kax GBUIO yX& OTMEYeHO, B SKOCACTeME STH TPYIIIH Op-
TaHM3MOB TECHO B3aUMONEACTBYIOT. JaHHOe BlaHMOZelicTBHE
OCYIZeCTR/IeTCA 34 CUeT (PYHKIMOHHPOBAHHAA TAK HA3KIBAEMBIX
TpOEIECKIX HIH MHNEEHX Lenelt, OcobeHHOCT: GYHKIIMOHH-
POBaHMA TPOhHUECKAX 1ieneil COCTOMT B TOM, YTO HMEHHD OHU
MOTIYT GbITh IPHIMHOR HEKOTOPHIX 3a60neBaHmit YenoBeKa.

Coo0IecTs0 OpPraHH3MOB, HCIONbL3YIOMIUX TY WIM HHAYIO
dopMy sHeprun (IyamcTYIO, WIH SHepruio B ¢opMe 3KBHBa-
JIGHTHOTO eif BelecTa), HAZKIBACTCH MPODUNECKUM YPOSHEM.

Heperoc sHeprHy B BAOe SKBABATCHTHOTO ¢if BeIecTsa OT
OZHONO BHIA OPTaHM3MOB K APYIHM HASHBAIOT REMeON WIH
mpoguseckoii genvio.
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OYHKIMOHRPOBAHHE TMMINEBHX Ielmelt HMeeT CBOH 0cobeH-
HOCTH.

® 3axon npozpeccuenozo ymeHbuieHUR IHEP2UY 8 mPoghuvecKoll
yenu. Ipu nepeHoce 3Heprum no TpodAIECKoit e UacTh ee
Tepsaercd. Kaxpoe 3BeHO YMEHBIEAST JOMIQ SHEPTHH (Macchl)
MIPAMEPHO Ha NOpANOK. OTCIONA CAeHYeT, UTO YHCIO KOHCYMEH-
TOB (B TOM 9HCJIe B JIoZAei), KOTOPEie MOrYT NPOXKTH TIPH JaH-
HOM BHIXOZI€ € PBHYHOM TPONYKITHE, CHALHO 3aBUCHT OT JUTHHBI
muieBoit menn. Ecnu npeamoaaraeTes, MTO Ha OCHOBE HMEIO-
mestcs nepEIYRON NPONYKIH IPATeTCA KOPMHTE GOIBIIOE KO-
JIH9IECTBO HACEIEHMA, TO MHOLIA HYXHO BOBCE OTKA3aTHCHA OT
KAKOro-TC MPORYKTA, HAPUMep MAca, HIH pe3k0 CHH3HTE €To
moTpetnenne. C 9T1UM CBOKCTBOM CBA3AHO YXYIIIEAHE KaYeCcTBa
pallMOHA YefI0BeKa, JacOanaHc no HeoGXOIAMEIM KOMIIOHEHTAM
H, CeIOBATENLHO, CO3MAHME YCIOBMM M1 GOPMUPOBAHYS ATO-
noradeckoro npouecca. IlpuMep — 3a6oneBaHNe KBAIHOPKOP,
BO3HPKAOIISe IIPH HEHOCTATOYHOCTH OMKOBOrO ITATAHMS.

o Ipunyun xonyenmpupoeanus 8 mpogduvecxkoli yenu. OIHO
H3 CASOCTBHY (QYHKIMOHHPOBAHHNA MHIIEEHX Uemeld — 3¢ dexr
KOHUEHTPHPOBAHAY. TOKCHIHEIE COeIMHEHMS, KOTOPRIE MOMNa-
JAIoT B OKPYXAKIIYIO Cpeldy, CIOCOGHE! MATPHPOBATh 1O TPO-
duyecKuM IENAM, IPH STOM HX KOHIEHTPAIMA Ha KAXKIOM TPO-
dHIECKQM YPOBHE YBIHIABAESTCA HA MOPANOK. DTO HarAAHee
BCETO JeMOHCTPHpYeTCA Ha PATHOHYKIHIAX H MecTHRUaax. Tax,
eC/IM KOIHYeCTBO BEISpOMEHHOro or apapa Ha YADC cTpoH-
IEs B [I09BE IPHHATS 3a YCIOBHYIO ¢IAHALY, TO B TPaBe OH KOH-
IteHTpHpYeTed ¢ GakTopoM 27, a B KOCTAX KMBOTHHX — ¢ (ak-
TopoM 714. ITo3TroMy ueM INHHHEe NIIIEBAS IIEMOYKA, TEM
Gonbile paEMOHYKINIA HAKAIUIMBACTCA.

Hanbonee Apko nocreacTeys NOJOOHOrC ABICHHI JEMOH-
CTPHUDYIOTCA CHEHYIOWIHM npuMepoM. ns Toro 4To0Bl cOKpa-
TATL YACICHHOCTE KoMapoB Ha Jlonr-AitneHne (CILIA), 6onoTa
MHOTO Jer obpabaTereama JIIT. KoHneHTpaMI 3TOT0 IeCTANHE-
JIa 66U BechMa ManeiMHA. Tem He menee ocrated T, copbu-
pPOBAHHBIE HA NETPHTE, HOMANAIA B TKAHH JeTpATOMhAroB, 3aTeM
MeJIKMX peb A, HakoHell, prIGoamHbX oman (GaxiamoB). Koad-
dHUOFAEeHT KORLEHTpanmWH i nTHl coctasman 500 000.
Heiictere JINT npueeno K rufeH JaHHON NOMyILANHH N3-3a TO-
ro, 9TO 5TOT HHCEKTHIMI, OTHOCHTCA K Ipymmie XbperTopos 5H-
JOKPHHHOMH cHCTeMH (CM. I, 1), CHIZKAeT B KPOBH KOHIICHTpa-
MK CTePOHAHEIX FOPMOHOB (MHHEPATOKOPTHKOMAOB) U HADY-
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maer ofjpasopanme AMYHON cKopmymel, IIpn BHCICKHMBAHHA
ITEHNOB CKOPJIYTIA AW HE BRUICPKMBANA MaccH ITTHLl, 1 Gakia-
HbI He MOIIH BRBOIHTE [IOTOMCTBO.

CenopaTeNsHO, IPHHIHN SHONOTMIeCKON0 HAKOIWIEHAS Ha-
IO YIMTHBATH IPH MOOLIX PEIICHAAX, CEA3aHHKIX C 3ArpAIHeHH-
€M Cpembl, ¥ NpH PAcCMOTPEHHH NPWYIMH 3afoseBaHmil, KOTO-
Phie MOSKHO OTHECTH K 3KOMOFMYECKH 3aBHCHMEIM.

B 3aBHCHMOCTH OT JOCTYIHOI'O HCTOMHHKA SHEPTHH BhLOCILT
10T 9ETHPE TAIA SKOCHCTEM:

® OPHPOIHELE, CYOCHIAPYEMEIE TONBKO COTHEeuHOH SHEpIH-
eif. K HAM oTHOCATCA OKeaHEl (OHH 3aHHMAIOT OFPOMHEIC [LTO-
WATH W ABIAIOTCA TOMEOCTATOM I 3eMm;

* IPHPOOHEIE, cyOcHAApyeMble EPYTHMH ¢CTeCTBeHHBIME AC-
TOYHHKAMH HEPTHY (IPWIMBH, TCYCHHSA );

o OpHPOIHKE, CYGCHIHpyeMEle HOMOMHETEILHO YEMOBEKOM
(arpoaKOCHCTEMRI); .

* AHAYCTPHANEHOTOPONCKAS, CYSCAMApyeMbI¢ CKHTAHNEM
HCKoTIaeMoro ToIUTiBa, OKa3HBalOT HanGolee CIbHOS BO3MNeH-
CTBH¢ Ha YeNOBeKa.

1.2. FOPOA KAK 3KOCWUCTEMA

Topoa — HeNOAHAS KOCHCTEMA, NONYIAIOIIAS SHEPIHIO, Nd-
HIy, BOIy H JpYTHE BelllecTsa ¢ (OARIIMX IIOMmanelt, Haxoms
LIFXCA 34 e mpeJenaMi. B pasHKX palioHax Mupa ropofa 3aHW
MaioT oT 1 10 5% wiomany cymm.

T'opon oTnHYaeTes OT NPHPOTHEIX HEMOTHKX 3xocucm( HE-
XecnenyoIaME 0COGEHHOCTAME, :

o Ha edunuyy nsowadu pacxodyemca Gosviuee muneameo
suepeuy. IToTpeSHOCTE B SHEPTHH IUIOTHO HACETCHHEIX HHIYCT
DPHANLHOTOPOICKHX palioHOB Ha 2—3 mopsfka BhIlllE TIOTOKA
SHEPIAM, NORNSPXHBAIOLIETO RU3Hb B 6CTECTREHHBIX WIH IIONY-
€CTECTBEHHBIX SKOCHCTeMaX, cyGcumupyeMix Comumem. Jus
3TOr0 HeobxomaM GONbIIol PHTOK KOHICHTPHPOBAHHOH SHEP-
r'BY B3pHE (IVIABHEIM 00PA30M 33 CYeT CXHTAHHSA NCKOMAeMOro
TOIIMBA).

YeoBeKY S YAOKICTBOPEHHSA (DHIHONOTHYECKHX norpe6-
HocTelt TpebyeTca B 1o oKolo 1 MIH KKan SHeprii B BHIC IH-
. B ropomax pacxoayerca oxono 87 MITH KKan SHEpPriy Ha Je-
NOBeKa B rof (pacXofhl HA BeJCHHE HOMALIHEro X03AHCTEa, pa-
6ora MpOMLIICHHOCTH, ofecTIedeHHe TOProBIM, TPAHCMIOPT-
HEI¢ YCIYTH ¥ 1p.). :
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Ilpu coBpeMeHHBIX MEeTORAX BOACHHA IOPOICKOTO X03AHCTBA
COMHEYHAS SHeprHd He TONBKO He HCIOJIB3YETCH, HO H CTAHO-
BUTCA JOpOrocTOAIeii moMexoil, Tak xak Harpesaer GeToH, ac-
danst. BT10 B CBOIO OUEpenE CIIOCOOCTBYET OOPA3OBAHHIO CMOTa
(cM. 1. 6).

Bricoroe ynenpHOe noTpe(VIcHHe SHEPrHH OEMaeT ropoja
FOPAITMMY TOYKAMI», B GoUIBIIEX rOpORAX TeMIEPATYPa BO3IY-
Xa B-cpeqHeM Brine Ha 1-2 °C. IIpramHE! Tako# TennoBoil aHo-
MaXPM — IOCTOPOHHHE IIpHMECH, CBoeo0pasHe BOSMYIIHEX HO-
TOKOB (X LIHTpY ropoja), HapylleHue eCTeCTR¢HHOIO paumany-
OHHOT'O peXmMa. 9TH GbaxTOphl CIOCOGCTRYIOT KOHIIEHTPALAH
3arpASHANOLLNY BENISCTE B OPHICMHOM CI0¢ Bo3myxa. ITo man-
HBIM PadIMUHHX 4BTOpOB, B YCAOBMAX COBPEMEHHOIO ropoma
KOHIICHTPAIIH 3aTPA3HAIOLINX BEMICTs B 5—25 pa3 MoXer npe-
BHIIATS HOPMATHBHBIE YPOBHH.

Pesgoe oTmmHe Ha0MOZaeTCA M B CONEPXKAHNY PAAIHEIX
TOKCHYHHX BeINECTB MeXTY MOPOICKHMHE H CSTBCKHMMI 3KOCHC-
TeMamMut (Tabi. 1.1).

Bonee Toro, cHIDKeHne CKOPOCTH BeTpa Ha 20—-30% cnocof-
CTBYCT YBEIMUEHHNIO BIAKHOCTH TOPOACKOrO BO3AyXa o 8%, a
YacThe TYMAHE B COYCTAHWM C 3arps3HeHMeM aTMocthepHoro
BO3AYXa CHIKAIOT BUAMMOCTh Ha 80%. ColHewHOe ocBelIeHHe
H338 CHHXKCHNA RPO3PavYHOCTH aTMochepH nagaer Ha 10—15%.
YMeHEIIeHHe HHTCHCHBHOCTH YARTPadbUONETOBBIX Jyuelt mo-
cturaer 30%, 9To MOXeT CHIDKATD CHHTe3 BHTaMUHa D B opra-
HH3Me TOPOICKEX XETeNel.

Tabruya 17
Conepmatsie 3arpa3EmoimpEy BeNECTS B BO3AYXe PASNITERIX TeppiTopall’
HeX0Topiay eppouelCKAX CTPAN, MXT/M3
Mecto NO, Cco 0 Mum 80, | Cousen

Hupyctpiamn- | §0—~1000| 250--5000] 202501 80—250({140-1500| Do 0.4
HEle TePPHTO-
pHE

3akpeTeie o~ | 40200 | 50-2000[30—450] 50=~150f 70--1000| Mo 0,2
MellleHHa

Cenbcxan 5-100 | s5-150 |60-250] 10-80 |20-300 | Jio 0,1
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TeruiopHe NATHA BOKPYL TOPOIOB M3MEHAIOT TOTOAY. JIeToM
Ha 9=27% yBe/MIMBAETCA KOIAYSCTBO ATMOChepHLIX OCATKOR K
yHeo rpos. Ofpasylonivecs B pe3ynabTaTe GYHRIMOHHPOBAHN
ropofia TEmio, NEYIb ¥ APYIHE BELICCTBA, 3ATPAIHAIONIHE BOF-
JIIVX, 3aMETHO HIMEHAIOT KINMAT FOpOA0B 110 CPABHEHHIO ¢ KIH-
MAaTOM OEpYXAIOnieH MeCTHOCTH.

o s obecnevenus cobemeennsix nompebrocmeit zopody mpe-
Gyromea Bonvliiue nocmynienus aeujecms usene (TIPOMyKTHE MATA-
HH, [THTHEBAR BOAA).

o ITomox omxodoe ¢ meppumopuu zopoda sessemcs Oonee
MOugtiM u adoeumosiv. MHOTHE OTXOHB — CHHTETHUECKHE COe-
THHEHNS, foee TOKCHIHBIS, YEM eCTECTBEHHOS CHIPES, H3 KOTO-
POro OHH NONYYSHHL.

o Topoda npueodam Kk paspywienuio u 0ezpadauuu oKpyNcaio-
wux ux ecmecmeennsix socucmem. UX CTPOMTENIBCTBO MOXET
OHTh OCHOBHOM IMPpMIMHOI 2PO3HH TIOYB.

o Cywecmeylom onpedenennsie ocoGeHHOCIMU U 6 QYHKYUOHIF
poecgm; mpoghuneckux yposneil ¢ 20pode (ayroTpodnl, retepo-

Bl

AyToTpodHasA COCTABIAIOMAL, T roponcmﬁ «3JICHEIH 110~
AC», UMEST B OCHOBHOM SCTETHYECKYIO H peKpeallnoHHYI0 HIeH-
HOCTB:

— cMraraeT KonclaHmd TeMITePATYPH B TOPOIEL;.

— YMEHBIIAeT IIYMOBOS M JPYTHE 3arpI3HEHHA. .

OnHako pa6oTa, 3aTpauMpacMas Ha MOAACPEKAHHE «3eICHOTO
Tosaca», YBIHUMBAET SHEPreTHYecKie H GHHAHCOBRIS PACXONH
Ha XH3Hb B ropofie. Exeroibie sHepreTHUECKAE NOTAIHH I/1%
ropoja (Tpyd, TONINUBO, y.uoﬁpenns H T.I.) Ofl¢cHMBAIOTCH B
528 xxam/m2.

Bonee MONOBUHK TOIAYHOIO MPHPOCTa ayToTpodoB B BuIe
IP¢BECHHE], JEICTHCB B CPE3aHHOM TPAaBE BHIBO3UTCA HA CBAIKYL
Nna ofmecTea 6bo1o 6bl MONE3IHES MCMOABL3OBATH 3TO OPraHp-
TECKOE BEINECTBO ISt yIOOPSHKA IIOYB Ha [TONSAX ¥ OTOpoJax.

TereporpodHAd COCTARATIOMAS TOPOACKHAX 3KOCHCTEM
oﬁe.n;r;ena (oTpaHMYeHHOS KOMHYECTBO BHIOB XMBOTHBIX, ITTHI]
HTA).

B caty 9TUX U ApyTUX IPHYMH HATPY3KY, KOTOPEIE MCIHITH-
RaeT NONYMALHA POPOACKOrO HaceNleHud, BO MHOTO pa3 IpEéBH-
MAIOT Te, KOTOPBIM MOABEPraeTcs KOPEHHOE HACCNCHHE &CTE-
CTBEHHEIX 9KOCHCTEM. CreZoBaTeNbHO, B ropofiaX MOBHIICH
YpoBeHP 3a(0NepacMOCTH, U OHA AMeeT CBOH 0CODeHHOCTH.
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® Hucno daxmopos, eosdeficmeyrouux Ha Heaoaexa, 8 20pode

HEO0ZPAHUMEHHO BEAUKO, A GPEMA SMO20 B030EHCMEUS SHAYUMENbHO

- Kopoye. ‘CHeA0BaTeALHO, TOPOACKHE MOMYMANMH HONBEPTraiQTCs
Gonee MOITHOMY 3KONOTHIECKOMY CTPECCY.

o [bpoda omuaunarmcn cneyuuunbiM coCmasom 2apoocKozo
Hacesenus. MOITHEE MATPAIAOHHLIE TOTOKH, (HOpMHpYIOLIHAE
TOpPONCKOe HACENEHUE, CONPOBOKMAIOTCS ELICOKMM TEMITOM re-
HeTHYECKOH HSBOMIOIINY, MPOTEKAIOIIEH BHE CBA3M ¢ IIpomecca-
MH POCTa YACIeHHOCTH NOIMYAAIMA H ee OpHcIocotneHHOCTH,
ITO KOpEHHEM 00pa3oM OTNMYAeT FOPOACKYK HOIMVAIMO OT
ecTecTBeHHOH#. $aKTOpPHI rOPOACKOHR cpembl cocoBCTRYIOT YBe-
JHIeHHIO MYTAITHOHHOTO TABJIEHIEA HA XuTeel 60X ropo-
IOB, ITO BEIET K pOCTY HACIeICTBeHHRIX 3abonepaHmii,

* B zopodax dedopmuposan Guoyenos, O6LIeHNe ¢ XHUBOTHRIM
H pacTHTENLHBIM MHPOM IOYTH HCKMOYeHo, ofmeHne c cebe
noacfHMH — H30EITOYHO. JedHUIMT MOMOXATEILHEX SMOIHIH
MPUBONHT X HapyIICHWIM ACATSILHOCTH UCHTPAIRHOH HEpB-
Hoii cacteMnl (ITHC), BHYTpeHHEX OpraHOB, ACTEEHANAH, HEB-

" pormani. TIocTOAHHEIE NCHXHYSCKHE MEpPETpy3KH, CTPECCo-
Bhi€ COCTOSIHMA Ha paloTe, OTpHELaTEALHEIe SMOIME JIPH IT0e3 1
Kax Ha TPaHCIOPTe, B 0Uepemax, HEYCTPOSHHOCTh GHITa, ceMeii-
HEIe HeYPAAAIEL! IPABONAT YACTE FOPOACKOH HONMYAAEAH K ICH
XPYecKoi HHBATHAM3ALMH, 4 HAHMeHEe YCTOMYHBRIX — K CYHIM-
JATLHLIM IONBITKAM, [0 YACIY KOTOPHIX KPYHHEIE FOpOIA Bl
IIUTH HA CaMBI¢ BRICOKHE MOKA3ATEAN.

o Jecunxponusayun Guonozuveckux pummos. QoHO A3 Cylle-
CTBCHHBEIX HApYIICHHH COCTOHT B TOM, YTO ¢CTeCTBCHHAS CHH-
XPOHH3AIMA CBETOBOrO JHA B AKTHBHOCTH YelIOBEKA CABHHYTA
B CTOPOHY TeMHOH 9acTH cyToK. CyTO4HAA ACCHHXPOHM3ALMA
$HINONOTIIECKHX MIpONeccos TpebyeT HANPAXCHAS afanTalm-
OHHHX MEXaHH3MOB, YTO MCTOINAET IpHcIiocobHTeNLHRe BO3-
MOXHOCTH OPTAHHA3MA.

o Hechopmuposannocms eudumoti cpeder. B ropole npeolinana-
JOT CephIit [BeT U IIOCKHe IOBepXHOCTH. JmiTeabHOe IpebiBa-
HHe JeI0BeKa B BATAMOi cpeie, 6eaHOM 3pUTSILHBMH 3ICMEH-
TaMH, COMMPOBOXKRASTCS HADYIICHHIMY NBICKeHMI 143, yXyIuie-
HHeM CaMOYYBCTBHA M BO3HHMKHOBEHHEM OILYIMICHMA TACKOM-
¢opra. B ropoAckux yCnoBHAX npeobnamator TOMOT¢HHEIE B
arpeccuBHble BUAMMEIE IO,

Tomozennvie nons — ogrO0bpA3HEIEC PHAMMES ITOMNA ¢ Manoii
HaCHIIEHHOCTHIO 3PATSIHHBIMA NTeMeHTaMH, B Takolt cpeae He
MOTYT (QYHKUMOHHMPOBATh MHOTHE MEXAHH3MEl 3PHTEILHOIO
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aHANM3ATOPA: 3aTPYIHAETC paboTa GUHOKYIFIPHOTO ANXIapara;
[py OepeBoe B3IsIna ¢ FTOMOreHHOX CTEHEE Ha TeTKui oﬁ'bem‘
MOXeT BO3HHMKATH IBOCHHME.

Azpeccugnsie noas COCTOAT U3 SONBIIOTO YKCIA onmpomm
aneMeHTOB. HapymeHns 3peHRs CBA3AHE ¢ NMepeHACEIReHHEM
woara HHGOpMaIMelt, Tak Kak rocne OBICTPOro MpiokeHus a3
B MOITr HOCTYIAaeT MAIO MIMEHAONasaca nEpopManms.

o B 20pode euipaxceno uymosoe 3azpasuenue. TIokazaHo, ITO
JIA ¢ NOBHINCHHON YYBOTBETEIEHOCTEIC K IIYMY COCTARGIIOT
30%, ¢ HOPMANBHON YYBCTBUTENLHOCTHIO — 60%, HeqyBCTBH-
TensHH K BIyMy 10% HacemeHEA, PeaxIina Ha 1OyM BO MEHOTOM
ONpexeIAeTca NCAXOGMU3HONOTHICCKAME OCOOCHHOCTIMHI I
HOCTH, TUIIOM HEPBHOI CHCTEMSE, XaPAKTEPOM CAMOTO HCTOYHH-
Ka myMa. TpascnopTHEI 1 AAUMIMHO-GHTOBOM IIyM OKA3EBa-
10T CYILIECTBEHHO®E BIAAHUE Ha CAYXOBOHA aHAMM3aTOp, ROTOPHIH
momkeH paboTaTh ¢ GonbinmM HanpsxerdeM. [lox neficTBHEM
ImyMa HapymIaeTCA pABHOBECHE MpOmeccoB Bo30yxiaeHHA H
Topmoxernd B IIHC, 9T0 NpHBOAMT X CHIDKCHHIO BEEMAHHA H
paGoTOCTIOCOBHOCTH, K [IEPEYTOMICHRIO. Y XXUTeNeH, IIPOXKMBa:
JOHHX B 3JAHHAX, PACTIONOXEHHEIX HA YIHIAX C HHT¢HCABHEM
IBIDKeHHEM, Pe3KO HapylllaeTes COH mpu ypobHe 1nyma 40 xb,
npu 50 AB mepuon 3acHIaHNA YEINHAETCH, BpeMs IIy0OKOTO
CHa cokpataercs no 60%. OTcyTeTBHe NOMHOHEHHOTO OTHBIXA
TIPABOZHT CO BPEMCHEM K DA3BHTHIC YTOMICHHA, KOTOPOS HE
MCUe3aeT H MEPEXOXUT B XPOHEIECKYIO opMy, UTO cIIocobCTBY-
€T BO3HHKHOBCHHIO PA3IHYHEIX 3alonepanmii,

e Hnpexyuonnan sabonesaemocms & 20pode usmesena. Tec-
HEI KOHTaKT JIOXeH JPYT ¢ OPYTOM NpHMBOIMT K POCTY BEDYC-
HbIX 1 BHYTPHGONEHHYHEIX HH(peKIHiA, HCYesHOBEHINO HEKOTO-
PHIX NPHPOTHO-0YAFOBHX HHGeKIMH, YBeMmauBaeTcs polb B
TATOVOTHYM MENOBEKA YEJIOBHO-HATON¢HHEX MHUKPOOPTaHM3MOB,
MOoXH(O OTMETHTE, YTO YpOReHE HH(exmoaHO 3a60neBa¢MOC-
TH FOPOICKOTO HACeJeHWsa MOYTH B 2 pa3a NPeBLINAET YPOBEHD
3a60/16BaCMOCTH CEBCKOTO HACEMCHHS.

1.3. MEAMLIMHCKAS 3KONOMn, 3KONOrM4YECKAA
MEOMUMHA, WK MEAMLMHA OKPY)KAIOUWEW CPENBI -

DxoJIOTHIecKas MOIHIEHA — IT0 KOMIUIEKCHAN HAYWIA [IHC-
IRILAEAA, PACCMATPRRAIINAA BCe ACTIOKTHI BO3ACHiCTBHS OK pyHKAN-
mcpwmmmnmmcmmmmnmcpm
BEIX 3200/CBABKAX,
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Odopumnack 8 KmmaeHpe (CIIIA) B 1986 1. Bkmiouaer B ce-
651 OCHOBHEIE Pa3leIhl MeTHITHHEL, TIOCBIIICHHEIS BHYTPSHHHM
Gosne3nsiM, TOKCHKONOTHHA, 3IIANEMAONOTAH, GROXIMIAN, AMMY-
HONOIMM, GU3MKM, XMMHUH, NMPEENONATAST 3HAHME HEKOTOPBIX
TEXHOMOrHi H 1Op.

Kax m3BecTHO, CTpyXTypa 3afioneBaeMOCTH 3a IIOCHeEHHE
200 net cyiecTBeAHO H3MeHANACh, JTo Havana XIX B. MOMHHE-
pPYIOIAMHE 3a00MeBaAAAMA ORI OCTpHE HEDeKOHOHHEeE 3a60-
JIeBAHMA, TPABMH H HecuacTHRIe cnydad. B XX B. crama Bospac-
TaTh AOMA XpOHMYECKHX 3afoiepaHHit, KOTOPEIC B HACTOAIIHHA
MOMeHT mpeoOnanaioT. K HUM clefyer OTHECTH OHKONOTHYe-
ckue 3a6o/epaHH, 3a00iIePAHNSA COSHMHHMTENLHON TKAHH, MM-
MYHHOI CHCTEMBI, HelipollereHepaTHBHEIE, AYTOMMMYHHEIE 3a-
Gonepaamd, 3¢ derT XpOAATECKOTO YTOMIEHNA H Op. TIpHanH
ITOMY, KaK CEATAIOT, HECKOMNEKO.

o Haxonnenue e oxpyacaiouieli cpede xumuseckux, €ywcepod-
HbiX coedunenuil, 3a YIOMIHYTHIY OSpHOR OPOH3OILIO YEEINIE-
HHE BX IPOH3BOICTBA, KOTOPOE MOCTATAET 4 MIH T eXErojHo.
TIopcunTalo, YTO B HACTOSIIMI MOMEHT B OKpYKaloIliel cpefie
HAXONHTCA mpHMepHO 60 THIC. PAMIMYHEIX XHMAYECKIX COCU-
HeHMi, ¥ KaxXIbii rox xo6apigerca 2 ThC. HOBRKX. IIpH 5ToM B
‘OpraHa3Me JMoG0re AHIMBHIYYMA HAX0AATCA OKOJI0 1 TEIC. pas-
JIAYHBIX TOKCHYECKHX KOMIIOHEHTOB, KOTOPhIe He OCTAIOTCH MH-
naddepeHETHRIME, a CTIOCOGHE! 0KA3BIBATH TO WK HHOE BO3/eH-
CTBHE Ha YeloBeKa.

e Hemowenue ciicmem, omeewarowux 3a obesspeacusanue
moxcuveckux coedunenuii. Kax m3pecTHO, YenoBeveckuit opra-
HE3M B IPONEcce HBOMIONMH BHpPAGOTAT JMIIE ClielHaNbHBIE
MeXaHM3MHBI, HeofxomaMble s ofesBpexkmBaHns (IeTOXCHKA
LHK) BpeIHBX (aKTOpoB BHelHel M BHyTpeHHed cpeupl. Ilo-
‘ClIeEHUE MOTYT 06pa3’oBHBATECS BHYTPH OpraHH3Ma (IIPOAYKTH
pacmafa aMHHOKHMCIOT B XeNYEOYHO-KHINEYHOM TpaKTe
(KKT), reMOnNpOTEHAOB M AP.), & TAKXKS MOCTYNAThL U3BHE, AB-
JiCh OPOAYKTAMH XH3HeNeaTeNkHoCTH Oakrepuit, rpubop M
Ip, K MexarmsMaM ofe3BpeXHBaHHA OTHOCATCA CHCTEMBI OKCH-
Ja3 co cMemaHHHMH yHKImaMA, obfpajopanms YID-mpons-
BOIHBIX, akTHEHO# dopMH ceprOl KHCHOTH (PADC), rmoTa-
THOHA, MeTIINPOBAHUS H MPYTHE MEXAHU3MBI,

IToTOK YyXepOaHKX IyI9 OPraHA3Ma COeMMHEHH, KaK YKa-
3aHO BHIIIE, HAPACTaeT NTABHHOOOPA3HO, YTO MPHBOKAT K JEKOM-
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peHcanmy cucTeM obeappexmBaHug, MHOTIA 3TO reHeTHIECKH

Huaygropos 3a00neBaHmd Yy YeNOBEKA MOTYT GBITh pazmad-
Hyie npuanHEL C OOHOH CTOPOHEI, 3TO reHeTHIeCKHE A6HEKTHI
HaCJeACTBEHHOTO aNapara, OPOABRIAIOIIHECT B BHAE TArMEHT-
Hoit xcepomepMBL, cnHapoMa Jlayna a ap. C mpyroit CTOPOHEL
CPCHOBHE BO3AEIHCTRI B COUETAHMH ¢ MeHETHIECKHMA H3MEHE-
HASMH (OPMHAPYIOT OTPOMHOE KOMHYECTBO . HO3OJOTHIECKHX
dopm 3aboneanutt (puc. 1.1).

Ha 0CHOBaHHH 3TORO0 MOXHO CHENATh BHBOJ, YTO POCT YHC-
JIa XpOHW9ECKPK 3a60meBannil onpenenseTca Bo MHOroM GaxkTo-
paMH OKpyXamolneit cpea (a6HOTHYECKIMH B GHONIOTRYECKH-
mm). CormacHo marHEIM BO3 75% Beex exeromunx cMepreit B
Mupe obyCIORIeHO NeHCTBHEM OKpYXalollell cpemul M Hempa
BHIBHBIM 00pasoM X¥3HH. H3 HIX 4 MK — coyg9an geTckold
cuepti. Emge fonee mpaMaTddeckad CHTyaIwds CKiIadbBaeTcs B
obnacTi oHKonormaeckoit 3afonepaemoct. Ilo gauanM BO3
90% BCex IUIOKAYCCTBEHHHX HOBOOGpa30BAHMI BHI3BIBACTCA
¢dakTopaMH OKpyxXamomeit cpedpl M ToMek0 0% — mpyramm
daxropamut (puc. 1.2). AHaMM3 TPUYHE, MPHBOIAIONX K BO3-
HEKHOBCHHIO OHKOMOIMYCCKON ITATOJIOTHH, [OKA3BIBAET, YTO
[MABHBle 3 HUX — 3KOJOTHYeCKK Hebes0omacHbe MPONYKTHL IH-
TaHWA B KypeHHe (puc. 1.3).

OrcioNa CTAHOBHTCA OUYEBHIHBIM, ITC NHATHOCTHEA, Jeve
HHe H NpodHIAKTHKA pANA XPOHRYeCKnX 3abomemamuit Gymyt
HMETB CBOH OCOGEHROCTH.

Puc. 11 Bauanre pasnHYHEX $akTopos Ha BOZHUKHOBEHHE 3aGanepaHuil ¥
Yyenopeka '
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10 %

] ~- axonorwuecioe cdaxtopsl
BB — apyrve daxroput

20 %
a .1

Puc. 12. Brusune QaxTopos oXpyxawineft cpefild Ha exerofHylo cMepT
HOCT (@) H OHKONOTHYECKYio 3a60nepaeMocT) (5) (no TaHHuM BO3)

MNpoMuimineHHe

Pue. 13. Dnonoruyecke $akTop BOZHHKHOBeHMA 3aGoleaHMii ¥y ue-
NoBeKa

PassuTie 3KONOTAYECKH 3aBHCAMOTO 3a60MCBaHHA HHIYLIH-
pyercs: .

& IPONOHTHPOBAHHEIM BO3HeilcTBHeM Kakoro-mnbo dakropa
(dasAgecKOro, XMMHIECKOTO, GHOMOTHYECKOTO);

¢ NeHdCTBASM €ro Ha QUeHE MATOM, TIOATIOPOroBoM (cybropo-
TrOBOM) YpOBHE,
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XpoHRYecKoe BOSHEHCTRHEG BHOINHMX (PAKTOPOB CNOCOGHO
HMHUITHEPOBATE HATOMOTMYCCKUE TIponece MyTeM BKNMIONMERMA
CIeMYIOHTHAX MEXAHN3MOR:

o JeKOMITeHCAIMA IIPONECCOB oﬁesnpexumanna.

e [IOBpEXACHUE AMMYHHON CACTEMBI;

¢ IOBPEXACHHe NpPYrUX cucTeM oprammsma (JKKT, 3HIO-
KPHHHOI CHCTEMBI);

¢ HEMOCPEACTBEHHOE MIOBPEXACHNS OPraHa-MAINICHH.

HmeeTca HeCKOALKO (paKTOPOB, HIPAOIHX BAKHYIO pom- B
PA3BHTHH 3KONOTHYECCKOTO 3af0/eBaHMs.

o Hacnedomeenrocms., DT0 MOXKET KacaThCa fedeKTOBR MM-
MYHHOM CHCTeMH, CIOCOGHOCTH K HeTOKCHRKALMH TOKCHUESCKHX
coemuHenli, Yeranosneso, yTo npuMepHo 50% momeit nseor
T¢ WIM UHEIE A¢hEeKTH B MEXAHH3IMAY, AHCTIWIMPOBAHAA pasiIaT
HEIX COEHHEHMI — OMHOTO H3 CIIocO60B 00e3RpeXABAHMA TY-
XePOIHLIX COeTHHEHMH,

Bonee Toro, oMK venobek W3 WecTH (17% HaceIeHHwI) Ha-
CHeAyeT OT pofwTens medexTHELA reH o depMeHTY [IOTATH-
on-S-TpaHcdepasa-3era-1 (GSTT1), KoTopHIt OTBETCTBEHEH 3a
ofiesppexmBanne KaHOEPOreHHMX Beinedts. CoIMacHO 3TOMY
BCe MHIMBHAYYMBI PAsIeNRIOTCA Ha TPH IPYIIE; He CHOCO0HRIE
K KOHBIOTAAM TOKCHHOB ¢ [JIOTATHOHOM, CIAGOKOHBIOTHpY-
J0IMe ¥ BHCOKOKOHBIOTHpYIOHIMe. ClenoBaTeNbHO, BO RTOPOM
M 0COGEHHO B IepBOit IPyIineé PACK BOIHUKHOBEHNA OHKONOTH- -
9ecKoro 3afonesaHua 6yaeT SHAYMTEILHO BHILLE,

o HTuwesoii cmamye. D10 MOXET KacaTees O6CAHSHHOTO WIH
O0OTAIEHHOr0 IO HEKOTOPHIM BELIECTBAM DAITHOHA ITHTAHMM,
HeCOBEPLICHHOTO MHIICBAPEHIS, HAPYIICHHH BCACHBAHMA H 1.
Cioza CleIyeT OTHECTH OXHEperHe, KOTOPOE B OIpeneeHHOMN
CTeleHH CHOCODHO MOTHGHIMPORATH MPOLECCHl ETOKCHKAINAH
B OPTaHH3Me. '

¢ Ocobernocmu moxcuuecxozo 6o3deiicmeus. OHO MOXET IPO-
HCXOOATE ZoMa (melicTBne OPOAYKTOB CRKMTAHMAA IPAPOTHOTO
rasa), Ha ymmune {neiicTeme CEMHIIA B3 BEDUIOIHBIX Ta30B aBTO-
TPAHCHOPTA) H Ha pafore (HAIpHMED, BO3NEHCTRIC MEKPOODTa-
HU3MOB, HaXORAIIMXCS B CHCTEMAX (RUTANICHHT, Kommunonn
POBaHEA, ¥ XHMHYECKHX COXAHECHHAN).”

o deiicmeue arrepzenoe. OmHA M3 TMABHEIX IPEYHH DAisUTHA
SKONOrMIeckUx 3ab0MeBaHuii (K OpuMepy, 3a CUeT IIPOAYKTOB
XH3HENEATELHOCTH KieHTell ToMamHel L),
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o Ceobodnopaduxansnsii cmpece. O6ycnonneH IelcTeAeM
dmadeckyx $aKTOPOE, 8 TAKXKC HAXOXKIOHHeM B OPTaHH3IME
monelt OpraHYECcKHX COSNMHeHHN, TSOKeTBX MeTawios (Pb, Cr,
Cd, Al, Fe u np.). Ilpr 370M HHMIMHpYIOTC peaKiipi ofpaszo-
BAHMA CBOOOIHBIX DATHKANIOB, IT0 BEIET K DOBPEXTCHHIO 6110-
IONMMMEPOB, NPOlleCCaM IEPEKHCHOIO OKHCJACHHSA JIHITHACE,
C 3aM cea3ano nospexxenne JJHK, Bo3HHKHOBEHEE MY TALIl,
reHeTmaecKHX 3bdexToB | Op.

Bronormyeckoe 3abomepanae paanmam He cpasy, Ha 3T0
YXOIAT FOJLL H AecaTiieTad. PaspaTre 60Ne3HN CBA3aHO € HOTO-
IICHAEM ANANTAOHOHHBIX CHCTEM OPTAHH3MA, H, CICIOBATE/E-
HO, JieJeHHe MOXET ORTH OPOSOIKHTENLHBIM,

B HacTodiiee BpeMs B 3aIIANHEIX CTpaHaX CYIUeCTBYeT KaTe-
ropya Bpadeil, 3aHHMaIOMHXCA SKVIOTHYSCKON MeTHOEHOMA.
K HIM NpeaIpaaioTCd CeRyIolme TpeGoBaHMA: ITO JOIDKHE!
6HTD HayYHO OPHEHTUPOBAHHEC TEPAIICBTH], MOATOTORICHHEIE
0 BONMpOCAM BHYTPE¢HHMX OomesHelf, TeOHATDHH, AILTEPrONO-
THH, IICHXMATPHH U ApyrHX obaacTelt, XOpOIIO 3HAIOLIHS KIMHH-
YecKkyi0 OHOXMMMIO, NPHKIANHYIO TOKCHKOMOTHIO, MMMYHONIO-
THIO H MONCKYIIPHYIO MCIHLIHIY.

Mexay TpaIRUIAOHEON H SKOMOrHIeCKON MeAUIMHOM cyine-

CTBYIOT OnpeneneHHbe pazmmand (Tabn. 1.2).

1.3. MeqMUMHCKAA SKONOMMA

Tabauua 1.2
OcBOBHLE PATEMEA MOXTY TpammBoNNoll ¥ sxonoiwuecxol Mermummol
DaxTopn TpramuHCcHHAY MOTHOHHA |  DKCIOTHUOCKAR MOOHUMHA
TloustHe o 300~ PactiennBaer 3aopoboe | Onpeleiser 3n0poBoe co-
POBBE HeRoBeKa COCTOSHNe OpraBH3Ma | cToAumWe OpraHHIMa TONLKO
NpH OTCYTCTEHH ABAl- | B YCIOBHAX ONTHMAILHOIO
HOCTHpYeMoro 3abone- | QYHKUMOHHPOBAHHA Opra-
BAHHA HOB M CHCTeM
Tonxoa HegocTarounan HHAW- | YueT GHOXMMHYECKOH, HM-
BHOyANLHAt Hampaw- | MyHONOrHueckod HHIHEH-
BREeHHOCTh JIYATBHOCTH TALHEHTA
Bnuanme okpyxa-| HedoyyeT BAMAHHA | Y4er mMIMAHHA KceHoOmo-
et cpenn SKOIOTHYECKMX hakTo- | THEOB, hisHueckmx dakro-
pos pos
Jleuenne Hcnionp3oBaHHe yHH- | CTporo HHAMBHAYAIMIHPO-
DHUHPOBAHHHYX cNeMl | BRMNQEESINNNS -
TeyeHHsa ’ _
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Tlo ¢ymecTBYIOmAM NpPSACTARMEHMAM MEXIY ITHMH JBYMA
HANpaRIcHAAIMNA MeIHIWHCKAX 3HAHHR HMEIoTCa M OIlpeneicH-
HEle pa3MAYHd BO BpauebHOM NOIXone,

TpannIiEoRHas MeUIHA HAIPABIEHA, TIABHEIM Ofpa3oM,
HA HIeHTHGAKANNIO H JiedeHne crielidHIecKuX OCTPHIX 3a60-
JMeBaHMii WIM CHMIITTOMOB XpOHHUecKHX 3saGonmepammii. IIpH
3TOM IPOHece AHAMHOCTHKH U JleUeHHd NMEeT CenyIoyio 1o
CJIENOBATENBHOCTD,

o cGop anamHe3a 3aboneBayms;

o pu3pgecKoe obcaeopanAe NMAHEHTA;

¢ 1abOpaToOpHEe H HRCTPYMEHTANBHBIE HCCASIOBAHH;

¢ opMYIHPOBaEAE THATHO3A 3a60MEBAHILA;

o Jeqenne 3a60MeBaHI: MCIHKAMEHTO3HAA TePATHA, XUpyp-
TMecKoe BMeIIaTeNbeTBO, PATHOTEPAIHAA, NCHXOTEPAHS.:

CrermanucTsl B 0OMACTH SKOMOIMYECKON MeIAIAEb JO/DK-
HB AReHTHOPLHAPOBATh XPOHAYECKHE COCTOAHHA ¢ YIeTOM H
YCTpaHeHHeM MPIIHH, KOTOPEI¢ MX MOTVIH BBI3BATH. ANTOPHTM
JeitcTBAA Bpava HA MepBRIX IOpaX TAKOM Xe, HO 33TeM JocIeno-
BATSNILHOCTE: €10 AcHCTRMI OTMMTaeTCA:

& cofnpaerca aHaMHe3 3360/TeBaHIA (XPOHOAOTAUECKH ¢ MO-
MEHTA POXIeHIT);

& BLIACHAIOTCA BAKHCHIING CONMYTCTBYIOMIHEG Da3BHTHIO 33
GonepaHnd (akTOPH (T¢HETAYECKHE, CTPECCOBHE);

® YTOYHAETCA pONL AKTHBATOPOR, T.&. TPHITEPOB IPOLECCa:
BO3MOXHOCTh HelicTBHA KceHoOHOTHKOB, BHpYCOB, Sakrepmit,
rpa6oB, dpn3ugecKix GaKTOpOB, alepreHoB, COMHANEHEX dak-
TOPOB, hH3MIeCKO AKTHBHOCTH M Ip.;

@ BEIICHSISTC BO3MOXHAA POIb MEIMATODOB MATOMOIHTE-
CKHX IIPOLIecCOB (HampuMep, CBO6OIHEX paiMKaNIOB);

* IPOBOAMTCA KOMIVICKCHOS GYHKIIHOHATBHO-1a6opaTop-
HOe ACCAeNOBAHHE; *

® YCTPAHACTCA BIHAHNEG TOKCHHOB; :

& MMPOBONMTCA KOPPEKIHA AMMYHHOHM CHCTeMBI OPraHE3IMA,
JrcHYHKIMOHANBHON aXTMBHOCTH OPTAHOB M CHCTEM (HanpH-
mep, 2KKT u mp.);

o JAOTCA PeKOMEHIALAHN N0 SKOJOTWYECKH MPABMALHOMY
obpaszy XA3HA.

Tlo cylecTsyrOIMM MpeACTARICHIAM CIenylonme 3afonesa-
HUA MOXHO CBA3ATb C BO3NCHCTBHEM (aKTOPOB OKpyXalomed
CpeALL
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o)oeaom{oe SMOLHORANEHOS 3a00MepaHue (IUMHIS Aehpec-
CHA },

© MHOXSCTBCHHAS XUMHYeCKas UyBCTBHTENBHOCTD;

® HEKOTOpHE 3ab0NeBanms XeTyIOYHO-KHMINEYHOTO TPaKTa
(a3peHHE# KonuT, 601e¢3HE KpoHa H Ip.);

* XpOHMYECKNe AlUIepTHIecKne 3ab0NesaHnd;

o OPOHXHANEHAR ACTMA;

® PAN aYTOUMMYHHBIX 3a60/I¢BaHHH;

® SKC3€MAa;

® PAA XPOHHISCKHX HEBPOJOTHYSCKHIX 3ab0e BaHMHIk;

& PACCeSHHED CKIIepo3;

« GoTe3Hy AnpnreitMepa (cTapdeckas JeMeHITHA ),

e CHHIPOM XPOHAYECKOH YCTa/OCTH;

¢ paf 3aboneBaHAH ONOPHO-UBATATEABLHOIO ANMIAPATA A Ap.

1.4. OKPYXAIOLAS CPERA U NPORONXWTERBHOCTD
XU3HHN

IMpoRoXUTENBHOCTD KI3HH Ue/I0BEKa HANPAMYK) 3aBUCHT
OT KauecTBa OKpyXalomeit cpefpl. CorlacHO COBpEMEHHOI Teo-
PHE CTApPEHMA OPTAHM3IMOB ONHOR M3 NPHYAH 3TOTO ARICHHA
MoxeT OLITH HEAOCTATOYHAS HPOTOYHOCTH CHCTEMEI, T.8. €3a-
Tpa3HeHNe» opraHsMa. H3BecTHRE cCienEanMCTh B 06/1aCTH e~
poHTONOrEM (HaykH o ctapesmn) B. Tounepn n Y. MeftxeM BH-
BeJIH MATeMAaTH4eCKOS BBIpaXKeHHe, CBA3LBAIOLLES CMEPTHOCTD
YOJI0BEKA H MHOTHX BHNOB XHBOTHHIX ¢ BO3PacTOM:

m(1) = A + R, - explat),

roe m(f) — cMePTHOCTE;, A — KOHCTAHTA, OTpaXkaiollasi HATeH-
CHBHOCTh CMEPTHOCTH B 3aBHCHMOCTH OT BHCINHHX YCIOBHIY;
R, — HayanBHBIH ypOBeHb CMEPTHOCTH; @ — NOKA3aTeNb, OTpa-
KAIQINAH CKOpOCTh HAPACTAHAA CMEPTHOCTH C BO3PACTOM; ! —
BO3pAcT.

KaK BHAHO, CMEPTHOCTh CYLICCTBEHHEIM OODA30OM 3ABUCHT
OT ANMTHRHON KOHCTAHTH A, He 3aBHCHMOM OT BO3DAacTa KOM-
oHeHTH (POHOBOM CMEePTHOCTH, CBA38HHOM ¢ BIASHAEM BHeIl:
Hell cpenrl. Bra BOTHIHHA MOXST H3MCHATLCA NPH YIYMIICHHN
YCHOBUY XWM3HM, H, CAICHOBATENLHO, COOTRLTCTBEHHO eif Gymer
YMEHBIIATECA CMEPTHOCTE.
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SKONOI'MYECKUE ®AKTOPbDI.
NATOIrEHETUMECKUE MEXAHU3MbI
AEVCTBUA OUIUNYECKUX GAKTOPOB
HA OPFAHU3M YENOBEKA

2.1, OBWME NPEACTABNEHUA

JIio6oit oprasisM B cpeae 0GHTaHNA 1TOIBEPracTes OTHOBpE-
MEHHOMY BO3HGHCTBIIO CaMBIX parHOOOPA3HEIX YCIOBHI OKDY-
Xxarolreif cpesl, KOTOPLIS pacCMaTPHBAIOTCT B Ka4eCTBe SKOMIO-
rieckx haxTopos.

Oxonormmecknit GaxTop — Moboe Yea0BHe CpeIpl, KOTOPOE MONKET
OKAZLIRATE MpEMOE KN KOCBeHHOE DARGHEE A XKEBRC OPraHnIMl.
Oxonormyeckue (HaKTOpH ACAITCA HA HECKONBKO IPYIIIL

1. Abnomusecxne Paxmopm (HakTOpH HexXUBOH npupom)

o Qusunecxue.

— IYUMCTas 3HePTH, OCBEIIEHHOCT;

— TeMIICpaTypa;

— BJIAXHOCTS BO3IYXa;

- aTMOC(epHOS NaRIeHne;

~ MAFHUTHOS LI0NIe JeMm;

~— HOHASHPYIOIAE WAy JSHET,

= penbed MECTHOCTH;

* XUmuvecxue.

2. Buosozavecxue haxmopm (HakTopH XHBON NPHAPOIH):

® pumozennuie;

o Muxpobozennuie;

® 300ZEHHDIC;

& aumponozennbie (COIAANEHO-KYALTYDHEE ).

2.2. NYYUCTARA SHEPMMA. OCBEUWEHHOCTD

Bea aneprud, nomygaeMas DOBEPXHOCTBE) 3eMIH, HCXONHAT
ot Comrma. ITosepxHoCTH 3eMIH HJOCTHTAIOT BHEMMBIE IYUH —
0,17—4,0 MxM (48%), MADpakpacHue xyad — 0,750,001 MM
(45%), ynpTpaduoneTOBHe Myun — ceane 0,4 MM (7%).



2.2, Nyunctan sHeprna, OCEEIIBHHOCTE 21

OxnHa A2 CTOPOH BO3ZeilCTBHA AYUMCTON 3HEPIMH HA Opra-
HM3M = OCBEINEHHOCTb. YCTAHOBMEHO, YTO BHAMMAas OOMACTb
CIERTPA COMHEUHOTO CBETA OYEHDb BaXHa M HOPMANRHOTO
TIPOTeRAHNMSA (DI3HONOTAYeCKHX Nponeccor. C oCBemeHHOCTRIO
CBAARIBAIOT 3a60NeBaHMe, HARIBaeMOe Jnmaieli penpeccneii, aMo-
IHOHATHHMM CEIOHEEIM 3a0ouesanBeM HIH A(veETHRHLIM Ce30H-
HBIM pacerpoiicteom (anm1. SAD — Seasonal Affective Disorder).
ITo craTHcTHYecKUM JAHHKM, OpHMepHO 5—10% moneld, Tpa
YeTBEPTH M3 KOTODHX XKEHIIMHB, CTPalatoT THM 3adoneBany-
eM, YeM MeHEIIIe ecTeCTBEHHAS OCBEIREHHOCTh MECTHOCTH, TEM
Yanle BCTPeYaeTCa JaHHEBI CHMITOMOKOMIUIEKE,

OCHOBHBEIE IPASHAKY 3TOroO 3a0oMneBaHus;

¢ fenpeccns (YyBCTBO BHHBIL, 0¢3HANEKHOCTH, OTHAAHMSA,
ANaTHA, IOTepsd YYBCTBA COGCTBEHHOIO JOCTOMHCTBA U IP. );

* cHmkeHue paborocnocobHoCTH;

* YBOIMMCHHAS THOTPeOHOCTE B YITIeBONAX {C/AANOCTH MM
MYVHBIC H3ISIHA);

® YBEJIMMNC¢HHE BeCa;

e TPYAHOCTH ¢ MpobyXTeHHeM;

e CTPSMIICHHE K YMEHBIIICHHIO COLMANBHBIX KOHTAKTOB,

ITa MPUIHAKY HCYE3AI0T B BECCHHAE M JIETHHRE MECLBL, KOT-
Ja 3HAYHTENBHO YBQIMIHUBACTCS NMPOACILKATEIEHOCTE CBETOBO-
ro gaq. CHMMIOTOMATHKA MOXET COIIPOBOXHATLCA CHEDKCHUECM
AKTUBHOCTH MMMYHHOI CHCTEMH, ITO OylieT COIpIKER0 C yBe-
JIHYeHHON Bocnpmqnnomlo K HHDEKUHOHNEM H BHPYCHEM
3a00eBaHMIM,

Peammsangst neficTeys BUIMMON 00NacTH CreKTpa Ha opra-
HU3M YeNOBEKA MPOHCXONAT MyTeM MONYISLUHA AKTHBHOCTH
HUPKGORGHNBIX GUKA0S, WIH DHOMOIHYECKHX IaCOB.

JIaHHELT MK BEIPAKASTCA B H3MeHEHHH (DH3NQIOrYeCKHX
H IOBeHeHIECKIX peakiruii. Y MOIOHEX Jonell Opono/DKHTe -
HOCTh LMPKAIMAHHOIO IMKIA COCTABNSeT 25—26 4; B 3peloM
BO3pacTe — NPUGIIMANTENRHO 24 T B IIOXKWIOM — MeHee 24 1.

HemocpencTseHHEE «BONUTENW: CYTOYHOIO IMKAA — JIBA
CYIPAXAA3MATINECKHX-S1pa, PACIIONOREHHEX B THTIOTAIAMYCE.
HMeHHO B HEPBHBIX KIeTKax 3THX oOGpa3oBaHull MMPOMCXOXUT
IHKIHYeCKHH npodece, paboTalomult mo NpUHIMIY OTPHIA-
TENBHOM O6paTHOR CBI3H, MPHROAMIMA K CHHTE3y CIrerudpu-
9ecKUX OeAKkoR M GNOKMPORAHMIO MPOTCAHAME AKTUBHOCTH Ie-
HOB, HX KOMUpyIoIHuX. H3BecTHH 9¢TRIpE I'€HA, OTBETCTBEHHBIX
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33 nepuogEUHOoCTE ponecca: PER, (aArn — period), TIM (time-
less), CLK (clock) n CYC (cycle). Omm pacnonaralores Ha
XXpoMOCOME M KONHDYIOT NOJMOENTUNHYIO TOCHEHOBATENE
HOCTH OFHONMeHHEX OenkoB. TpaHCKpHIIIMA yKa3aHHBIX HPO-
TERHOB ¢ Je30KCHPHOOHYKNeHHOBOK KuenoToit (JIHK) Haumia-
€TCA PaHO YEPOM, YTO BeJeT K MeIcHHOMY Hakormnenuio nPHK
(puc. 2.1). K pedepy B murorniasMe Ha ¢OpMAPOBAHHON Mar-
pHLie HAUMHACTCA CHHTE3 ABYX 0eNKoB H, KOIla KOJIAYEeCTBC HX
Hapacraer, oHu dopmupyior PER/TIM-xomimexe. [Iporeunsl
CLK u CYC crocoGCTBYIOT HpOAYKIIMH B KAeTKE THX Ge/KoB.
K XOHIY CBETOBOrO IHS YKA3aHHbLIA KOMILIEKC, BO-IIEPBEIX,
BXOHHT B SHIPO M HaUMHaeT OIOKHPOBATH TPAHCKPHIILMIO
cobcTpeaHEX MPHK, XOHIIGHTPALMS KOTOPHX K YIPY HOCTEIICH-
HO yMeHbImaeTcsa. Bo-BTOphIX, HaxoxneHue B Kietke PER/TIM-
KOMIDICKCA IIPABOIHT K APYIOMY, OU¢Hb BAKHOMY ABACHHIO —
KOCBCHHOH CTHMYIAIHY Yeped MeHHBE FrAaHIIMHE NOCPEACTBOM
BuOpoca HopalpeHanuHa xpyroro o0pa3soBaHHA TOJOBHOTO
MOo3Ta — snidma. B OTBET HA 3TO B €r0 KICTKAX HAUMHACTCH

MenavoHuH

AN

/PER ITIM
Hauano PER mM

TPSHCTALIMM
PER 'I1M

Puc. 2.1 YnpolwlgHHa cxema (YHKUMOHMPOBAHHA GUONOTHYECKMX Yacop
(a -- cunTes MPHK; & ——cnmooc‘rmmoum wmMiviekca PER/TIM; & —
CTEMYAAUNA FTHGH3R)
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Tpunrogan
Tpunrodasmapokcunasa

S-rwapoxcuTpinTodas
S-wapokcuTpunTodanaexaptokcnnase

OxommHaon-O-meTinTpancdepass
ManatoHm

Puc. 2.2, CxeMa CHHTe3a MEJIATOHUHA

SKCIPECCHA TeHa, KOTUPYIOLEro aMHHOKHCIOTHYIO IIOCIEI0BA-
TEIBLROCTE okcHARMoNA-O-MeTmrTpancdepass (OHMT), ompioro |
M3 (epMEHTOB LieNH CHHTe3a MenaToRmHa (puc. 2.2). Hcxon
HH cyficTpaT — aMMHOKHCIIOTA TPHIITCQAH, IMOCTYHAIIAA A3
xposd. Ilpu momormu TpMOTOGAHTMAPOKCIIASH MPOHCXOTHUT
OKHCJIEHRAE TpHITTOdaHA KO S-THApOKCHTpHIOTOdAHA, Aanee —
IexapboxcmmpopaHue ¢ ofpasopaHMeM cepOTOHHHA, Cnemy-
Iomui UIaT — ANeTWMPOBIHHES IPOMEXYTOUHOTO MPONYKTa H
obpa3opanne N-aneTWICEPOTOHWHA, NPEBPAINEHHE KOTOPOTO
Katammupyercd N-anetunrpadcdepaszoit. Ha nocnenseM srame
IPOHCXOINT PEaKIAd METANAPOBAHAA ¢ YUACTHEM OKCHUHION-
O-MeTmTparcdepasnl, Benyinad K obpa3zopaHHI0 MeNaToOHHHA
(puc. 2.3). Oror npomykT myTeM npoctoil madGy3UH OpOHMKa-
¢T B KPOBSHOCHOE DYCTIO,

MakcUManbHEE YPOBHH MENATOHHHA O0HADYXHMBAIOTCA B
KPOBH Mofielt ® nepuoa Mexay 23 H 5 4. IHeM 5TOT ropMoH
TIOYTH He ONpPEIeseTc.

CrenopateNbHO, B TeMHOTE GONBIZe ofpasyercd MeJaTOHH-
HA, XKOTOPEL TOPMO3AT BEIPAGOTKY TPOIMHEIX OPMOHOB THIIO-
{H3a U gMeeT OTHOLIeHHe K TaKBM (GYHKITHIM OpraHH3Ma, KaK

CHa—CH—N—CHy

CHy—0 o

Puc. 2.3. MenaToHNH



23 fAIABA 2. PUBNYECKNE ®AKTOPHI

YacTOTa ALIXAHMY, MARICHHE KPOBH, TeMHIEpaTypa, COH, IOIO-
BHe GyHKIMH, O0MEH BOXM, XHPOB, ¥ K OPYTHM, MeTabomrye-
CKHM IIpOIIecCaM.

Tak peanusyercs CBOOOIHEIN, T.€. eCTECTBEHHBIR, X01 6HONO-
THYeCKHX 9acoB. CHHXpOHHMPYIOITHY (bakTop STOr0 MEXAHHY
Ma — Hayano cheToBOro HHA. Uepes CeTduaTky riasa yTpeHHMH
CBeT BOMICHCTBYET Ha KNETKH CYIpaXMA3MaTHIeCKOro 11pa r'u-
notanaMyca. ITon neiicTBAeM HepBHLIX HMIYABCOB B JAHHBIX
KIeTKax MpOMCXOIHT OKOHUATENRHEI pacrian PER/TIM-xoMImIek-
ca. DTOT MOMEHT — TOUKA 0TCYeTa, KOTOpas M HacTpauBaer
Gronornueckne 4acel. IToACYMTaHO, YTO NMPHOIHIMTEILHO
7% moneit HyXaaoTCA B NONOOHOM eXeNHEBHOM CHHXDOHH-
pYIOIlleM MMIYIBCE, KOTOPHI YCTAHARIHBACT LHPKATUAHHEIE
IMKABL,

B ycnoBrAxX HEIOCTATOUHOMN OCBCIIEHHOCTH B 3HMHeE BpeMs
rona {paHo TeMHEET B IO3AHO CBeTaeT) HAUANo© pabodero mHA
JOAM DPOBOIAT NPH MCKYCCTREHHOM ocBeIneHmu, ITpu aToM O™
CYTCTBYeT IJaBHHM d¢raxTop, cmocofcTByiommMd pacmamy
PER/TIM-KoMnIeKca, — HeoOXommMast ocBeleHHocT. UMEHHO
NMO3TOMY B KNETKAX CympaxMasMaTHuecKMX dnep OeaKoBHIA
KoMIDIeKe OyleTr cymmecTBOBaTs (onee ]:lpleOJ[XllT&lIbHHﬁ opo-
MEXYTOK BpeMeHU, 00yCIORTMBAY CHMITTOMATHKY, ONACAHHYIO
BBIILIE.

Cpofomunlii X0 YacOB MOXET OTIHYATECA OT CYTOYHOTO
puTMa. OH 3aBHCHT OT BO3pacTa M nmoma (puc. 2.4). Ilpn
IIHTeALHOM NpefLBaHAK B TEMHOTE IIPONOCKATEIPHOCTD CBO-
6omHore xoma GHOPHTMA COCTARAIET MeHee 24 4, HANPOTHB,
IIPH OOCTOSHEHON OCBEHICHHOCTH 3TOT npomexymx BpeMeHH
TIpeRpilaeT 24 4,

3uMisAA JenpeccHd XOPOWIO IeUHTea TANBKO ceToM. Ilono-
XHATeALHEN 3GdEKT B TedeHNH 3T0# NATAIOrHY JaeT CBETOTS-
Panug B YTPeHHHE YACH ¢ HHTeHCHBHOCTEIO B 10 (000 aK. 210
nputiin3uTeALHO B 20 pa3 NpepbillaeT HATEHCHBHOCTS O0BIYHO-
TO BHYTPCHHETO OCBeIlleHWA. BHIOVCKAIOTCA COeLMANLHEE HC-
TOYHWKH CBETa, HMEOIEro 6Mm3Kmit K COMHEIHOMY CIICKTPaL-
HHH cocTap. BpeMa cpeToBoil Tepammau SHOHpAcTCd HHIMBH-
IYaIbHO.

Jna 6ONEIIAHCTBA MALIHEHTOB MPOAOIDKRTEARHOCTS JaHHO!
NPODEAYPH cocTapaser 15 MyH. B 3T0 BpeMS MOXHOC BHIION-
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120
4 A |
E 1004
»
o {2t sy g7 ‘.,,m"“‘” s
12 -8 -4 8 12

Bpemn cyTox, 4

Puc. 2.4. KoHlIeHTpallng MeATOHNHA B CHEBOPOTKS KPOBH, OTPAKAIONIAS X8-
paxTep UHPKATHAHHBIX LMKICB ¥ Yeaobeka ([ — moxunoft HEAHBAAYYM, 2 —
18-netHuit loHoMA, 3 — 15-neTHHi DoapocToK). CheBa o1 HyAa — 12-acosoi
TiepHo, NPEABAYIIEro GAA, Cpasa — TaKoH Xe NPOMEXYTOK TeKYINEro AHA

HaTh nobyio momammiole paory, IpAHAMATE OHINY, YNTATH.
Bonpinad 4acTh GOMBHRIX OTMEYACT MOIOXKHTEMBHEIL 3dhderrt
yXe 9¢pe3 HECKONbKO HHelt Mocie Hauia MPOnenyp, ¢ oMM
HCYe3HOBCHHEEM CHMITTOMOB B TeUeHHe MOCAERYIOIHX ABYX He-
nems. HobounniMu 3¢ dexktaMi cBeTOTEpANHHM MOryT OLITH ro-
JOBHEE G0MH.

MeMKAMEHTO3HOE NIeYeHHe MOXET BXMIOYATh HAJHAYCHHE
aHTHAEIPECCAHTOR: JYCTPaN, Mpo3aK. XOpOolIHM JONONTHUTEIE-
HBIM CPEHCTBOM ABTACTCA TICAXOTEPAIHA.

YeTaHORICHO TaKCKe, YTO MpPH CMEHE MACOBBIX IIOACOD, T.C.
Tp IOMKE IAPKATHAHHBIX IAKIIOB (HanpHMeEp, IPH OCCHHEM B
BeCE¢HHEM TIepeBOjie YACOB), XOpOIIFIL pe3y/ILTAT JaeT mpefLna-
HHe JeJI0BeKa Ha CONHEYHOM CBETY B TeUeHNe 2 gHei mo 3 4.

IToMEMO 3TOTO, CASAYET HMETH B BHITY, YTO MEMATOHHUH B Op-
ragu3Me — aHTHEPAKOBEIL axTop B €Iy TOTO 0fCTOATENLCTRA,
Y10 OH CIIOCO08H CHMXATh YPOBHE 3CTPOTEHOB B KDOBH JKeH-
nipH. OH ofnamaer dmaHonorHUecKAMH QYHKITHIMH, ABNAETCH
AHTHOKCHIAHTOM H HMMYHOCTAMYIATOPOM {pHc. 2.5).
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Topuon ANTHOXCHOAHT TpaHcMNTTeP
I I I
CmxposspyIowge AHTwoxchaanTHoe Mogenmpyiowee
neicTene DAHCTBHE AelicTone
{ I I
PutiMbl cra Nosyusa | |Bnwmme na eHyTpwcieTONHOR
W GOOPCTROBAHMA paawKanos COOSPIaHVE KANLLMA
I I
lopsmoxanbiuiil Bananc CTAMYTBILMA UMMYHUTETS
| I
AeATANbLHOCTL NONOBLIX XKanes TopMcKgHHE ONYXONGBOND POCTa
I | |
Temnepatypa Tena . CTHMYNALMA KNETOK-KMNEPOD
]
Aprepuanbhoe papneHHe
I
Owywerme Sonu

Puc. 2.5, OyHKIHH MeMaToOHHMHA B OpTaHH3Me Y&TOBeKA

HuTepecHO OTMETHTS, YTO, IO HMEIOIUMCA TAHHAIM, HYK/Ie-
OTANHAd N0CaeaoBaTeIbHOCT: reHa CLK oTBeTcTReHHA 33 Cy-
INeCTBOBAHAE B YeJIOBEYECKON MOMYIZIHMH #COBY U CKABODOH-
KOB». ¥ TIepBEIX H3 HHX B 3111-M IONOXEHHH YKA3aHHOTO I'eHa
OPUCYTCTBYET LIATO3HMH, YTO KapAMHANBHLIM 00pa3’oM MeHser
Xon, OHONOTHYSCKHX 4acoB.

2.3. YNbTPA®UONETOBOE W3NYUEHVE

Yirrpadronerorad pagHalmd — YacTh IEKTPOMATHHTHOTO
CTIEKTPa, KOTOpasd HAXOOMTCA MeXIy caMoi MsIrkolf 9acThio
AOHM3UPYIOIIErO H3NYIeHHA, ¢ om-:loﬁ CTOPOHEL, M BREJIMUMEIM
CTIEKTPOM — ¢ JPYTOi.
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Hpxuee orpapm9cHMe crmekTpa (100 HM) SKBHBANEHTHO
sHepram $orToHa B 12,4 3B, X0TOpas UPHGIHZHTEHHO COOTBET-
CTBYET SHEPTMH HOHH3ALMM B GHOMOTHYCCKAX CTPYKTYDAX.

- q]:;’.Il:IL;:eJmm TPH AHANIA30HA YIHTPahbHONETOROTO AIYIeHHA

o YPA — 400-320 HEM — ITHHHOBOJIHOBOE, XOPOIIO IPOHH-
Kalolliee B KOXY HuTyIcHHe. SBnsgerca JOMHHHEpYIOMei YacTeio
conHevHOH pagmandy. Crabo nomomaercd B atMocdepe | mo-
3TOMY BOCTHTACT HOBEpXHOCTH 3evm. [TomMmMO 3TOTO, ACITYCKaeT-
oA CHICLHMANFHEMA JIAMIIAMH, KOTOpEIE IIPHMEHTIOTC B COMAPHIIX;

® YOB ~ 320-280 HM — cpeHeBQIHOBAS, «3arapHasty pagy-
aims, 3HAYMTEIBHAS YaCTh CONMHEYHOIO CIEKTPATLHOTO AUAIA-
30HA OOTAOIIASTCA CTPATOCGhEePHEIM O30HOM,

¢ YOO — 280—200 HM — KOpOTKOBOIHORAN, GAKTepHIIHIHAR
pamHau@da. Beg 5Ta ciekTpansHad OGIACTh CONMHEYHOTO CBETa
Oornoaerca B crparocdepe. Menyckaerca GakTepHIdIHEIMHA
JIaMIIAMH, 2 TAXKe TIPH 3/IeKTPOCBAPKE.

CirenoBatensHO, OCHOBHAS 4YacTh coaHedHoro Y®H — mo
290 HM — aKTHBHO TIOITIOIAETCA O30HOBBIM CAOEM CTpaTocde-
phl. HTHTEHCHBHOCTL BO3NCHCTBAA YIBTPAadHONETOBOrO MaIyJe-
HIA 3aBHCHT OT METeOYCAOBHE M TeorpadpHuecKoro MecTonoIo-
XeHns. B TaGn. 2.1 npeacTarneHa 3aBHCAMOCTE Pa3IMYHBIX OHA-
na3zoHoB: YOH o1 mupoTH MeCTOMONOKCHHA H BpeMEHM CYTCOK.

Tatauua 2.1
TIpowenT cyTovnoro kommeeTsa YOB x YOA, tocTrmanmm nosepxuocTn
3erinl » scamil, ﬁesoﬁmni
IHupora YOB YOA
=134 9-154 11-134 9-154
40" 28 75 25 68
¢ 26 69 21 60

I'maBHas MyIOEHD NeACTBAS YIETPadHONETOBOIO HANYICHA —
KOXa 9¢I0BEKA, TaK Kax DIy0xe 0HO He OpoHPKaeT. Kak u3pecT
HO, XOXa YeJIOBEKAa COCTOUT M3 3muaepmMuca (0,07-0,12 mm) u
IepMer (1-2 mm). B anunepMiuce Hornowaercsa HOMBINAS YaCTh
yasrpaduoneTa. Fnudepmuc — 310 MHOTOCTONMHKIA SnHUTENHI,
COCTOSINUN TNaBHEM O0pa3’OM H3 SNANEPMANRHBIX KICTOK —
KepaTHHOILMTOB.

Keparuaomatsr ofpa3yioT IaTh NApANeIbHEIX HOBEPXHOCT
HHIX CHOEB, KOKALI H3 KOTOPRIX COOTBETCTBYET ONpeNeneHHON
cramun udbdepeHIMATAN KeparAHOOMTOB. K nepMe DpHMEIKa-
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eT Gasarenuii caod (stratum basale), 3areM BOYT wunocudnbil
(stratum spinosum), sepructnaii (stratum granulosum), Grecn-
Wil M poz2o6oit caou (stratum corneum). BazaneHee KAeTKA HMe-
107 cToiIbuaryic GopMy, CITOCOOHRI JefATHCA H OTBCYAIOT 33
pocT 3MminepMica, 3epHHCTHE KIETKH YIIOMCHE! H COMlepXKAT
TPaHYAH KeparornanmHa. POroBoil ¢Hoil COCTOMT H3 OMEPTEEE-
HINX IDIOCKHMX KepaTHHOIMTOB,

B GasansHOM ¢JI0¢ HAXOISATCI MEJIAHORMATH — IJII['MBHTHHB
KIETKN HepOoIXTONEpMATEHONO MPOHCXOXIEHAS, WMelole
TPaHyNH MENAHOCOMBl ¢ MEJAHHHOM, DTH KICTKHM CONepXaT
¢epMeHT THPOIHAAY, YIACTBYIOIIYIO B NpeBpallieHAN THPO3H-
Ha P MCMAHHH, H HON O¢HCTBHEM CBETA MOTYT PE3KO MCHATD
ceoio ¢opMy, ofpasya mcespomozmy. MemaHomiTH pacnpene-
JIEHH 110 TEJIY HEpaBHOMEpPHO. B KoXe n6a HAXOOHTCA STHX K¢
TOK B IIBa pa3a 6oNbINe, YeM B BePXHHX ROHCIROCTS. Breane
JIOIH CONEP AT MHIMEHTHRIX KIETOK He MEHLINe, YeM CMYTIEIE
HHEMBHAYYMEL OKpacka MX KOXHM 00Bd9CcHIETCH TeM, YTO KieT-
KU OPOAYLKPYIOT pa3HOe KOMHYECTBO MeJlaHHHA.

Tlon snuaepMACOM JEXHT Jepama, IMEIOINAs IBa ClIOL — CO-
COYKOBHIN H peTUKYMApHEIA. IToBEPXHOCTHRIA, COCOMKOBLIR
caolt chopMupOBaH PHXION COeMHHNTENLHOM TRAHEIO, TIPOHT
3aHHOM KOJDIAT¢HOBRIMY, SMaCTHHOBBIMH, MEIIIEYHEIME H HepB-
HBIMHA BOJIOKHAMHM, 2 TAKKe KPOBEHOCHEIMHM COCYXAMH (KaIma
JISIpH, BERYIH, ApTEPHONLI). B peTAKYIApHOM cloe COmepRATCA
TaKXe TYYIHBEC B APYTHEC THITH KIETOK.

Brarofaps BEICOKOMY CONEPXRAHMIO NOTMIOMIAIONIAX CBET Be-
mecTs (GeKu, HYKNeHHORBIE KUCIOTH, IMIMEHTHL), a TAKOKe He-
OIHOPOJHOCTAM KOXA 32 CIeT NOTNOINEeHNA, OTPAXKeHHA M pac-
CCHPAHHS X0pOoINoe ocnafuIaeT onTAIecKoe myucHne. YOH c
A < 315 BM mornoImaeTcd NOYTH DOAHOCTHIO YKe B STIHACPMACE.

YPH — paxmeitmtt $paxkrop crETe3a BUTaMMHA D; B Opra-
HHE3Me denoseka. IIpm 3ToM mpopuTamMme D; mon mmmiHmeM
Y®B npespamiaeTca cHadana B MpeBATAMHHE Dj, a 3aTeM H30-
MepH3yercs nof meicTereM Termna (t = 37 °C) B saTaMMH D;.
CornacHo paHEeM BO3 ana execyrounoro cuate3a 400 IE sy-
TamuHa D; HeoOxomuMa mosa 60 MO B roft, YTO pABHOCHIEHO
CXKCIHEBHOMY NMPEOHBAHMIO HA CONHEYHOM CBETY B TCUCHHS
15 MuH.

Ha xi1eT0MHOM YpOBHE CYyISCTBYET 3 «MHIICHH» m YOH:
JHK, Genxu, munumsl.
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Puc. 2.6. TIpuneph MOTAPHIMPOBAHHEIX a30THCTRIX o&mnanuﬁ JHK

Tlorpexpenne JHK Hrpaer OCHOBHYIO PONb B pPa3BHTHH
TanbHelurel TaTONOTHR ¥ YeloBeKa. B pesymbrate GHOTOXHME-
JeCKHX PeaKiui ¢ a30TUCTHIME OCHOBAHMAMH MOT'YT O0Pa30BH-
BATHCA TUMMHOBHE OUMEPH (PHC. 2.6, @); XMMHYECKH H3Me-
HEeHHBIE a30THCTHE OCHOBAHMA — IHAPAT ypamna (pHc. 2.6, 6);
5-S-micTenH, 6-TAAPOKCATAMEH {pHC. 2.6, ¢); THPHMH IAHTH-
MHH (puc. 2.6, 2) 1 1p.

CrnencTBHeM 3TOro MOIYT OHThH XpOMOCOMHBIE abeppainim,
MyTareHHEN s¢ypexT, kaHneporeHes. JaHHEe NMPOLIECCH TPo-
MCXOIAT He TOMRKO B KNeTKAX KOXH, HO H B (POpPMEHHBIX 3/1¢-
MEHTAX KpOBH — JHMGpOLHTAX, KOTOPHE IONMANAIT B MOIKOXK-
Hble KAIWIIAPHL.

ToMrMo 31010, aKTHBHPYETCA APOLIECe MePeKUCHOrO OKACe-
HHS JHOAIOB, YTO NPHBOJAUT K MOBPEXACHHIO OHOMOIHIECKHX
MeMOpaH.

EcrectsenHan zamuTa oT YOH BrmovaeT HeCKOMEKO Mexa-
HH3MOB,

.« Ofpasoeanue sqzapa, CEAIARROZ0 ¢ NOKGREHUEM MEAGHUNG.
MenaHnH B cHTy CBOETO CTpOEHHA cocoben noromars GoTo-
HB H BTHM CaMhIM OCHA(IAT:L HHTEHCHBHOCTh HeMCTBYIOmIETO
ButyyeHHd. KpoMe TOro, 3T0T NUIMeHT — «IOBYIIKa» CBoGoa-
HEIX pagukaIop, ofpasyionmxcd npu ofmyqeHuy Koxu. Haxo
Hell, M&JIAHIMH CBI3HBAET HOHBL Xele3d, KOTOphie KaTAIM3UpY-
10T Oponecc OKHCIMTENLHOTO CTPeCCca M TeM CAMEIM IIePeKHCHOe
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OKHC/IeHHe MUnunoB. B pesynkraTe MenanuH mHTHGHpYET L.
HEle peaKlMK OKHMCHCHHS NUITMIOB M Ipyrue cnoﬁomropa.m-
KANBABE DEaKiHM,

B npotigcce SBOMOLMN BRIPaGOTaHO HECKONBKO MEXAHH3MOB
OHIMEHTANEH, CIOCOGHEX 3AIMMINATE OPTaHM3M OT BPEIHOTO
pospeitcrena YOH.

Cnocob npamoii nuemenmayuu sBAsSeTcd He OCHOBHBIM, pe-
3epBHBIM MEXaHU3MOM. B KileTKax KOXXM BOKPYT AIeD OAKe B He-
saropeno#t Koxe uMeerca MenaHue. [pu geiicrean YPH oxuc-
Jgerca GecuseTHad, BOCCTAHOBIeHHAS Gopma MemanpHa. ITur-
MEHTAIlHS BOSHUKAET (63 CKPBITOrQ mepnoja M ROCTHraeT MaK-
CAMYMa YXe Yepe3 ¥ac. DTOT MEXAHHM3M 3alMycKaeTcs oT YDA,
T.¢. oT MATKOTO YP®H. Cremyer yUHTHIBATE, YTO OT MITKOTO
Y®U He npocTo 3aropeTs. OmrHaKoBHi 3arap ot YOB dbopMu-
pyercd 3a 15 ¢, a oT YPA — 3a 75 MuH. D10 IIPHROIMUT K TOMY,
YTO I8 DONYYeHHS 3arapa B COMApHSIX NPHXOIHTCA YBEIHYH
BaTh 703y YDA, YT0 MOXET NPHBOIMTE K GoNbureMy mOBpeXia-
roieMy 3 dexTy Ha KIeTKu KOXIH,

Or soanelictems YPB samyckaercs apyro#t, ropasgo Gonee
MOIIHBIA MEXaHW3M — 3PHUTEMHBIN (Nenpamas nuemenmanus).
CrnexrpanbHbI#t MAKCHMYM €ro JeKaT B ofnacta 290 BM. B pe-
3ynprare Bo3geiicTeusa YPB mpoucxogutr ofpa3oBaHue 3pHTe-
MEL B MexaHm3Me 91010 crioco6a MUrMeHTANH ACKMT paciiIn-
PCHHE COCYHOB, NPHBOMNAIICE K YBENMUMBAIOLIEMYCA IIPHTOKY
KpPOBH, YTO NOBHINAET COCYIHCTYIO IPOHHIIAEMOCTE H IKCCYHA-
1Mo HefTpodHILHEX ACHKOLHMTOB, DpHTEMA TIOSABIIETCA TI0C-
Ae CKpPHITOrO JIATEHTHOTO Meproja, Juiauerocd 1-8 4, H apoRor
XKaeTcA 00 OHHOTO IH#A B Goabize. Bricokne BO3H Y-panmauu
BeAYT X COKpAlleHMIO CKPHITOTO mMepHona H Gonbmoi mpo-
TOJDKUATEALHOCTH 3pHTeMH. MHTEHCHBHOCTS SpHTEME YBENH-
YHBAETCA ¢ BO3pAcTAHHEM NO3H YPB. CreneHs rumepeMud 0T
JHYaeTes I SPHTEM, BRI3BAHHBIX PA3THYHBIMH JJIAHAMH BOAH
Y®B. UMerorca mo kpaiiHeli Mepe IBa pasMAgHRX IPUTEMHEIX
MEXAHM3MA: ONHH OCHORAH Ha BO3NCHCTBHH PANMAINE HA IIOBEPX-
HOCTHHI® cOocyusl, Gmarogaps 4eMy HX DaCIIMpeHUE BHISHIBACT
TMOKpacHeHue¢ KOXM, IOpyrolt — Ha KOCBEHHOM, KOIIa JNy4YH
JeHCTBYIOT Ha SIHIEPMEC H pacIIHpeHne COCYI0B BLIBHBAETCA
aKTUBHLIME BeIlIeCTBAMM, BNFSIOIIAMM HA COCYIOL B IepMe
{IIpOCTAINIAHIMHEL), B pe3yinbTate pa’sBHTHA IPHTEMEl 3AITYCKa-
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Pue. 2.7 CxeMa CHHTEIa MOTAHHHA

eTcd MeXaHNU3M CHHTe3a MenanmHa. ITpu 3ToM H3 aMHHOKUCIIO-
TH THPO3HHA NOX BelicTRHEM THPO3MHA3H H MOCIENyIomel mo-
JAMEPH3AOMHA NPOTYKTA CHHTE3NpYeTCa MellaHaH (pac. 2.7).

JIpe mepeeie cTammy o0pa3soBAHMA MEIAHAHA OPOXONAT ¢
yuactueM $epmerTos. Tlocmenyionpe peaxig JIETKO OCYIIECTs-
JMIOTCA CIIOHTAHHO ¢ YYACTHEM CYTIEPOKCHINHOrO H IPYTHX CBO-
OONHLIX PANHKANOR.

Cossannuili ¢ GelkaMA MEJAHMH IIYTEM AKCOHAMBHOTO
TPAHCIIOPTA LIEPEHOCHTCA B BEpXHHE CIOM KOXKH, OKAHIBASTCH B
BepXHeM POrOBOM ¢lioe, e H BHONIHAET GYHKIHIO dHwmTpa.
YU spismiBaet cnepyionme 3G HeRThI Ha KOXe YemobeKa:

& AKTABHpYeTCA MpOMAdepais METaHOIATOR;

® METAHOIMTH THICPTPMDHPYIOTCA H BHIOVCKAIOT Pa3BeTs-
JICHHBIE [UTOMIA3MATAYESCKHE BHPOCTH — HCEBIOTIONAH;

® YBENNYHBACTCH YACIO MEIAHOCOM;

@ PACTeT CKOPOCTE 00pasoBAHMA MEIAHAHA B MEJIAHOCOMAX;

® YCHJIMBAETCS TePeHOC MEIAHOCOM B KEPATHHOLIMTEI, YTO
COBMIAJIaeT ¢ YBeHYeHHEM CKOPOCTH JEeNCHHA M CMEHH KepaTH-
HOLIHTOR;
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& BO3pacTaeT Pa3Mep MEIAHOCOM (0CO0SHHO BRHPAXCHHEIH ¥
TpenCTABMTENeH KAaBKA3CKOH H MOHroMoaHoMH pac);

e B 3NHAepMUECe CHIDKASTCH KOHLESHTpAIA MHIHOHPYIOIIMX
THPOIHHA3ZY CYAbGTUAPHWILHEIX COeIMHEHH , 3a C4eT Uero Bos-
pacTaeT AKTHBHOCTD 3TOro (hepMeHTa.

o Ofpasoeanue us mpanc-yuc<popme ypoxaroeoli (ypoxanuno-
goll) xucaomui. D10 coemHeHne (pHc. 2.8) BHIEIALTCA ¢ MOTOM
YeJIOBEKA H CIOCOGHO 3aXBaTHBATE KBaHTH YPH. B TemuoTe
MPOUCXOMAT OOpaTHAA PeaKlRs ¢ BHIENCHHEM TEIVIOTH. Bo
BpeMs KYMIAHHA KHCJIOTA BMECTe ¢ IOTOM CMHIBACTCH, ITO H
ofycnopmaBaeT 6os1ee nerkoe o6pasopaHite 3arapa IOCHE MPHHS
THA BOJHBIX OPOLELYD.

o Opozogerue aepxrezo caos Koxcy. TleppoHauanmeHo Y@-pa-
JHADHEA TOPMO3HAT AefIeHRe KIeToK B koxke. HeMemnenHo nocine
oburydennd oTMeuaeTcd TIPeKPALLICHAE AeASHAA KIeTOK Ha CPOK
Io 24 4 m Gonee. Tlocnenyomee YCKOPEHNE IEMCHHS KICTOK
BEI3RIBACT [HIICPIVIAMIO SHAHACPMHCE C MAKCHMYMOM depes
5—6 mmeit, conmpoBoXmaeMyl0 TMOTepelt NUUIHETO KICTOYHOTO
MaTepHana (LueyllieHHe).

YeTaHORNEHO, UTO PaTHYHEE CIICKTPAILHBIE AUATIA3OHE
Y®H e 0MHBAKOBO BO3HEHCTBYIOT HA KOXY J&IOBEKA, OCHOB-
HOM peakumell XoTopolt SRAACTCA pasBATHE 3pHTeMEL Harpw-
Mep, xoxa spisrerca B 100 pa3 Gonee wypcTeRTeNbHOM K YOU ¢
AHOH BOMHH A = 298 HM, 9eM ¢ A = 319 HM. Broman paanmy-
HuIX guanasoHos YOH B dopMmpoBarmne 3pHTEME OTPAXAST
TaK Ha3LBaeMEIll Crexmp spumemnozo deticmeus (CO]II), 3Hade
HPA KOTOPOTO BHPAKAIOT B eIHHULAX MOILIHOCTH IIOTOKa YOU,
HPHXOZAINErocs Ha eguEnny mromamy (Br/yM2). CornacHo pe-
KOMCHIAIIHAM MeXIYHapOOHEIX OpPraHu3anHi Mak-
* CHManbHHM 3HayeHmeM CDJI[ cnemyeT CUMTATH BEIHYAHY
0,25 Br/M2. B 06bImeHRON NPaKTHKS IIPH MOHATOPHHIE YPOBHA
YABTpaQHONLTOBOrO M3Y$eHNT GOMBIIMHCTBO CTPAl ACTIOM:3Y-
OT TAK HA3KBACMHI wNOeKC IALmPaduosemosozo uSAYNEHUR
(Yd-migeKc), KOTOPHI COOGIIACTCS HACENCHHIO Yepe3 cpen-
CTBa MaccoBOH mEdopMalMH. YP-uHAEKC paCCUNTHIBACTCS MTy-
TeM yMHOoXenna CBJ Ha KosddummerT 40. CornacHo 3TOMy
Yd-nEIEKC PR MAKCHMAIBHO IOMYCTHMOM PeKOMCHIYEMOM

CH—CH—?—HO

NONH Puc. 2.8 Ypoxarosan (YpoXaHWHODAs)
KHGI0TR
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gehicteun YOH ¢ COI, pasurm 0,25 Bt/M2, 6yneTr cocTas-
10 Br/m? (0,25 B1/M2 - 40 = 10 B/M2).
 BO3 PEKOMEHIYET CleIYIOIYIO IPaNaLio Ytb-memon
w o [=2 ~ HUsKHiY;
o, @ 3=5 = cpemanii;
3.;‘. 6=7 — BHICOKMIL;
- o §—10 — oueHb BRCOKMI;
e [1 n Sonee — SKCTpeMATHHEIE,

B JIeTHee BpeMia Ha TeppHTopud PecnyOamku Demapycs
Yd-usnekc Konefnercs ot 5 xo 8.

* Kaxmpili 9elOBeK XApAKTepH3YeTCAd HHIMBHIYATILHOH 4yB-
mmmmmxomxneﬁcmmol@ﬂ. Beero m3BecTHO LIeCTE

OB UYBCTBUTENLHOCTH K X pefictemio YOHU, oiHaxo B

pEIHUX MAPOTaX BLITEIHOT qempe OCHOBHHIX THIIA.

2T mun. Ocobo wyecmeumentras xoxea. UHupBrIyyMElL OTIH
YAIOTCA TOMYOHIM MM 3&TCHLIM LIBETOM L7133, HATHIACM BECHY-
IIeK, 9aCTO PEDKHM IBETOM BONOC. [1I0X0 HIH IIOYTH He 3aropa-
101 (puc. 2.9, a).

IT mun. Qyecmeumensnas xoxca. Jliomu ¢ HAHAON YYBCTBH-
TEABHOCTHIO KOXKH XAPAKTEPHIYIOTCA TOMyORIM, 3¢NMCHHNM WIA
CepHM LBETOM I71a3, Wmmommoca—
MH (pHc. 2.9, 6).

HT mun. Hopmanvnas xoxca. Y HHINBAIYYMOB TEMHO-DYCHE
WIH KalUTaHOBbIe BOMOCH. [1a3a cephie MK CBETIO-KapHe. Jler-
KO 3aropalor (puc. 2.9, ¢).

IV mun, Hewyscmeumenvuas xoxca. JHoan ¢ 9THM THIIOM OT-
JA9AlOTCH CMYTION KOXeil, TeMHEIMM IfjajaMH B TCMHBIM 1(Be-
ToM Bosoc {puc. 29, 2).

a 6 8 2
Puc. 229, HHamsnaAyyME ¢ PAVIHMHbIMH THNIAMH YYBCTBHTEALHOCTH XOXKH K
Yo
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4 yepoBeKa BENMUMMHOR, XapaKTepH3YIOMmell BO3AEHCTBHE
YOU, auinerca Munumasonan spumemnan dosa (M3I). Bro Ta-
Xast Jiosa YABTPadHoNneToBOro MIAydeHus, KOTOPas BHISHIBACT
Ha He3aropenol koxe cnyerst 8—10 4 rumepemMutio WM SpHTEMY.
INoacuuTano, YTO ofHA eMEUIA MBI COOTBETCTBYET 3HEPTHH
250 IIx/M? 4 BHISHBAET YKASAHHKH 3cbdexT y MHIHBHIYYMOB
¢ II THIIOM 9YBCTBHTEALHOCTH KOXHW. J{pYrHé THIH IYBCTBH-
TIBHOCTH KOXM AMEIOT CBOM 3HAYCHHA MIOTHOCTH IIOTOKA
(Tabm. 2.2).

Tatnma 2.2
3mavennn poz W pomycTiinx yposaell YOH Axe paimroix THIOS FORH
Thn Xoxm Hosa YOH, Txiut _ Aonycrausit ypoaess, MOA
I 200 , 0.8
II 250 L0
11} 350 14
v 450 18

CornacHo peKOMEeHJAUSM MEXIYHAPOIHBIX OpraHmA3amii
I HEITMIMEHTHPOBAHHON KOXH BCeX THIIOB YYBCTBHTEALHOC-
TH JONYCTHMBIM YpoBHeM (V) asngerca mosa 0,4 MBI B cyT-

» IV HEMMBATYYMA ¢ 3aropenoif koxeit [ Tana gyscTBATAL-

HOCTH JONYyCTHMEIM ypoBHeM Y®H arnaerca joza 1 MBI B
CYTKH. :
MakcHMANBHEIM JOMYCTUMBIM KYMYAATHBHBIM (B TeueHME
OmHOTO roga) 3HaseEneM MO B rox w1z H Trma KeEH pexo-
MEHJOBaHO CUNTATh BemmapHy 50. Ina III »n IV teEmos ~ 70 B
90 MD]I cooTBETCTBEHHO.

BoaMoxHa MOTHGHKAIMA CBETOYYBCTBHTEIBHOCTH * KOXIH.
H3sécTHA Tpymma COeXMHEHMY, ¢mOCOGHBIX YBEIHIABATh
YYBCTBHTENEHOCTL KOXH K. Jelicteimo YOU (cencmbunmsato-
pai). K HHM OTHOCATCS HEKOTOPHIE IEKaPCTBEHHBE TIPETIapaTh:
acTHp7H, HOYTIPodeH, HHAGHHN, THOHAYM, GAKTPHM, TIEHHIM-
JHH, namxc. FMeroTca W NPHUPONHBIE COeNHMHEHU,
muEe nogoOHEM JeficTereM. Crolla oTHOCSTCA GYyPaHOKYMApH-
HBI, KOTOpH¢ HalileHLl B pacTeHHAX, HANIPHMED B CelbAcpee,
OHM MOTYT BeCTH K (OTONOBPEXICHAIO KOXH. bonee MOMHED
mepedeHb COBPeMEHHBIX TIPEIIapaToB, TIPHMEHAEMBIX B MeIH-
OHHCKOM IMPaKTHKe, 4 TAKKE B KOCMEeTHKe H OTHOCAILMXCA K ¢do-
TOCeHCHOMIM3AaTOpaM, IpHBENEH B IIPHAAOIKEHAH,



2.3, YneTpadmoneToRoe K3NyYeHue 35

Pue. 2.10. Crpykrypa napa-aMHMobeHIOHHOM
= O
2
' H

HanpoTns, 3amPATHRM Oei{CTBAEM B OTHOLISHHH OBPeXXa-
OLIEro BMIHNA KBaHTOB YPH myTeM HX MOMIOLIEHH H pacce-
HBaHus ol1aFal0T HEKOTOPRIE XHMHYSCKHE CoeIMHeHHA, K HIIM
OTHOCATCA Tapa-aMHHOGeH30MHaa KucaoTa (puc. 2.10) win ee
3duphl, COOCTREHHO MENTAHHH, MNOMYYCHHEIH M3 PaMIMYHLIX
TIPHPOAHEIX UCTOUYHHKOB {HApHMED, TpHOR), KoTOpHe A0HaE-
AAIOT B PASINYHBIE COTHUE3AIMMTHEE JIOCBOHB A KPeMBL.

H3aMeneHHe 9YBCTBHTENIBHOCTA KOXH K geilicreuio YOH
HUCIIOAB3YETCA I JICICHHA PARA KOXEHBIX 3a6oneparmli (copu-
433, BUTHIIHTO, HEKOTOPEIX BHIOB O0ONBICEHHIT) MyTeM TAK HA3E:
paeMoit ITYPA-repamum (koMOMHIApOBaHHOE BO3ACHCTERE ICO-
paneHOB # YPA). BONEHOMY Ha KOXY HAHOCAT pacTBOp DypoKy-
MapHHa (NoKanxsHag Tepanus) wm GonsHol npuHuMaer TabaeT-
Ky ¢ypoKyMapHHa {cHcTeMHada Tepannd). JIo mporecTsiy Bpe-
MeHHA, HeoOXOOAMOTO WA MPOHAKAOBEHHA TIpENMApaTa B SITH-
HOepMHC U IepMy, MPOBOIAT 06NyJeHHe KOXH GonpHOrO YPA.
Jlo3a pazoBoro o0mydeHMs He JOMXHA BEI3BIBATE 3pureMy. O6-
PaVIOIIHIACA CO BpeMeHeM MeJIaHuH ocnabnaer ITY®A-pozmett-
CTBHE U K KOHIY Kypca JeYeHud [IPUXOIATCS YBENEYHBATS HO-
3nl OOmyueHns YDA B HECKONBKO pas.

Dddexrr meitcrera YPH MoryT OHTh pasmeleHH Ha iBe
OCHOBHEIE I'PYIIIILL, 3 AMEHHO JemepMuruposanibie U cmoxacmis-
uecKie. ‘

It demepmunuposarnsix sghdexmos, TRECTH KOTOPBIX B 00-
AYyYeHHOM HHEMBHAYYME H3MEHAETCA COOTBETCTBEHHO 03¢, CY-
IMECTBYET MOPOT, HIKe KOTOporo 3dwpeKThl He BCTPEYaloTed,
H33a orpaEmdeHHOM IPOHMKAIMEN CHOCOCHOCTH KBaHTOB
Y®H nepesrunkie 3¢xpexTs y YenoBexa GymoyT mo CYINeCTBY
OfpaHHYeHH KoXell H [1asaMd.

Pannue gerepMHHHPOBAHHHE 3(PdeKTH B OTHOmMECHUH
nediereugs YOU ~ doToToRcHUecKme, doToOaNeprdeckue pe-
AKIHMA KOXH, 3 Talke GOTOKepaTHT U KOHBIOHKTABHT, KOTODHE
TOABIAIOTCA cryctd 2--14 4 mocae ofuryenus. K mosmuuM 3¢-
dexTaM oTHOCHTCA KatapakTta. Y®H npy mwrTensBoM Bo3gsi
CTBUH OTPUUATENBHO BAMAET HA CHHTS3 HEPaCTBOPHMOro Genka
XPYCTATHKA [1a3a (KPUCTAUIAHA), BRI3BIBAA €r0 THMEPHIAMUIO.
DIMaeMBONOrHYeckue UCCICTOBAHHS TIOKA3bBAIOT, YTO COI-
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Puc. 2.11. Hopmanenoe polxmos nNaTho (g} i MesanoMa (6)

HeyHbil cBeT, ocofeHHO Y®B, aKTHBeH B OTHOIICHAH HHIYK-
UMA KATapaxT. JIEA ¢ YEUTCHHEM XpYCTATAKOM 00IaatoT mo-
BHIGCHHLIM PHCKOM IOBPEXALHMA CCTYATKH HaXe OT BO3LECH-
crBud YDA,

K cmoxacmuvecxum OTHOCATCH 3MOKAYECTBEHHLIE HOBOOODA-
30BaHKA KOXW:

¢ 6a3aNbHO-KIICTOYHAA KaPLHHOMA XapaKTepH3IyeTcs HH-
GIIFTPAPYICINM POCTOM Ha JIHIE, OUYTH HEe JAeT METACTA30B;

® CKBAMO3HO-KNETOUHAA KapIMHOMA XAPDAKTePH3YeTCs HH-
$uETpApYIONHM pocTOM Ha JHne | rybax. ITporaos npH s1oM
pane 3a60NCPaHmA XyXKE; )

¢ MeJIaHOMa — Haubonee 310KaTeCTREHHAA OOVXOAb (prcC. 2.11).
ITporso3 3aBHCHT OT pasMepa OMYXOMH. EcIi OmyXOmp MeHee
1 MM B muaMeTpe, TO 90% GompHux xHBYT Gonee 5 net. B nenoM
CMEPTHOCTE OT MENAHOMEI €XETONHO YBeNHYHBACTCA B MHpE '
Ha 4% (Xaxuplit yac OT MeNAHOMBI YMHpAaeT ONMH YeIOBEK).
B CIIA ¢ 1930 r. ee pacmpOCTpaHEHHOCTE YBEIMYHMAACh Ha
1900%. B Hopeerna kxo/muecTBo STOH NATOIOTHE YBEAHIRIOCH
Ha 350% y MyXunH 1 Ha 440% y XeHLTHH B TeYeHHE NEPHONA ¢
1957 no 1984 r.

Y MyXIMH MEeIaHOMA BCTPEUACTCH HauGOMIee IacT0 HA TONO-
Be, II¢e, CImHE m3-3a Gonpielt mo3H Yd-obmydeHHa STHX Yac-
TeH Tena (Tab. 2.3).

Y XeHImAH MeTaROMA MOXET MOARIATECSA TAKKS HA HIDKHIMX
KOHeYHOCTAX. Bonee pefras noKanmmsaiq — Ha JaJOHAX | N0
pompax. [llanc pa3BATA MeIAHOMEI YBETHIMBAETCS € BO3pac-

.ToM. Cpeam achprxaHIeB CpeaHHil pHCK pasBATHA MEIAHOMBI
OpRGIM3UTEABHO B 15 pa3 Hipke, YeM y Genoro Hacenenns. Me-
JaHOMAa penKa y aerei B Bospacte 1o 12 ner.

IMpirHOH €€ pasBUTHA Yallle BCErO ARAIOTCA PONMMBIE

NATHA, ONBEPTHYTHE Y<P-0limyIeHHIO.
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Tabinuya 2.3
Joaa ¥OH, noxyeaeMoro pazsrummm olAacTAME Te/10BEUCCKOTG
OPrANNIMA
OfnzcTs Tea Honsz YOH
1Hern - ’ 0,31
TToacumua 0,47
ITreun 0,52
Iepenxas vacTe Gegep 0,34
BepxHAA JaCTh CIRHK 0,75
" Bepxnas wacts XnboTa 0,66

3alpTHEIL 3KpaH B aTMOcdepe B OTHOIHEHAH MPOHHKEOBE-
A Y®H — o3o0HOBRI caoit Jemm (M. T, 6). Tlpu yMeHble-
HAH Ha 1% cpemHedl TOMIMHEI CI08 030HA PacnpOCTPAHEH-
HOCTH KapOAHAOME! (GA3UIBHHX KIETOK YBEIMIHTCA TPHMEPHO
0 3%, a CKBAMO3HO-KNETOUHOM KapITHEOME IIPUMEPHO X0 5%.

<DakTopEI pECKa AT PA3BUATHA OMyXICH KOXH MOXHO 0603-
HayaTh ab6pepuarypoit YWIHPPP (M — 4yBeTBHTENBHOCTE KO-
xu; I — Mcropna aarapa, T.¢. CBeTOBBEIC MOBPEXKICHMS KOXHU
(conHeuHHe OXOTH), MOAYYEHHEE B Bo3pacTe 10 15 ner; H ~
HACISACTREHHAT CKIOHHOCTh K BOSKAKHOBEHHMIO METAHOM; P —
pomiMue TifTHA B §OMLIDOM KOMMecTse; P — pomaMue IaTHA
Gonee 1,5 cM B mHaMeTpe; P — pROKME DBET BOAOC, BECHYIIKH),

B nocnemsme rome! B Benapycn maGmomaercs ycrofuupas
TEHACHUMT K POCTY 3MOKAYeCTBEHHEIX HOBOOGPA30BaHH KOXKH,
0cO0eHHO Cpeid JMI MONOAOTO Bo3pacta (puc. 2.12).

35
E 30‘7/
. 25 T Y T T Y T T T T
1990 19985 1996 1997 1998 1989 2000 2001 2002
fonnl

Puc. 2.12. 3abonepaeMOCTh HaceNeHHA BeNapycH 3NokadecTBeHEHMA HOBOOS-
pazoBaHHAMA xoxH (Ha 100 Thic, HaceneHET)
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Onpoit B3 MPUYHH ITOT0 BeChbMa HeXeNaTCILHOTO SBRICHHA
MoxeT OBITE 9pe3MepHast HHCONALMY OnpeeIcHHON JacTH Ha-
CefleHHA B YCMIOBHAX BRICOKOMHTeHemBHOro Y<PH (Typumus,
Asns, CepepHag Ac¢dpHka) keToM U 0COGEHHO TIpH OTIHIXE B
3HMHee BpeMd Tofia, a TAKXKe ApHAMeHeHHe MIMHHOBOIHOBOTO
yneTpadroreToBOTO H3NyYeHna (YPA), koTopoe npeobramaer
B COJSIpHAX. OOBEKTOM €10 BO3NEHCTEHSA MOTYT SRAATLCS BHC-
TIACTHYECKHE HeBYCH (pPOIHHKH).

IpemmonararoT, YTo MeXaHA3M HeGIaronpHATHOTO AclicTeNS
YOA crnemyiommit: kpanTe YPH cHauana 3axeaTRBAIOTCA MeJa-
HHHOM HCBOMIAHOLMTOB. B najbHeimeM nponcxomuT nepena-
4a 3afaceHHoOH SHepruH B sapo, Ha JIHK, koTopast TpUBOAKT K
TOBPEXKACHHIO FT0H MaKpoMoneKynH. [ToqoOHEe H3MEHEHHS,
eCTM OHM He OBUTH pellapHpOBaHE!, B JaNMbHEHINeM MOTYT SBATE-
c4 TOYKAMM MYTAITHM, B TOM YHCNe H MI0KaYeCTBeHHOH TpaHc-
dopManE XIeTKn.

JucIacTiecke HEBYCH BECEMA PACIPOCTPAHEHE], H H
JHMBMAYYMH HacleayloT OCOSHHOCTH 3THX MHMIMeHTHBIX o6pa-
30BaHRil, OuyeHb BAXHO YMETh ONpEAENiTh 3TH 00pa3oBaHMA,
IH{<pepeHIHpOBaTE KX OT OOBIKHOBEHHHX POOHHOK, & TAKKE
QOBICHATD MALIAEHTAM MX NOTeHIMATLHY) ONACHOCTh (HAPH-
MEp, PeKOMEHIOBATh H3jeraTh COAAPHER, Mpe3MEepHEIX COMHEY
HBIX BaHH). 3TH MEPONPHATHSA TO3BOJAT CHU3HTH YACIO AMOKAYC-
CTBCHHbIX HOBOOOpa30oBaHHH M YMEHBIIHTE CMEPTHOCT,

OcoleHHOCTH NHCIUIACTHYSCKMX HEBYCOB MOXEHO CYMMHPO-
BaTh ab6pepmarypoit AKIII (A — acimMerpus, K ~ HepOBHEIE
Kpas, J1 — Gonennnt paamerp, LI — waMeHeHHsit izpet). B Tabi. 2.4
cofpaHpl OaHHEE, OOBACHAIONIHE OCOOCHHOCTH pPOIAMBIX
IIATEH.

Taluuya 2.4
Kananveckan XapaETepRCTHER oOMEHOBeHANIX POINEOK, ANCHAACTHILCKRX
HeRYCOS M MeAABOMBL -
)::m“ . OfnKHOBEHHEE POIMHEN Jl.ncu.l}l‘:mecm Menaroms
1 2 3 4
dopMa Bripaxkensas Cnaban acHM- BripaxeHnas
CHMMETDHA METPHA ACHMMETDHSA
Kpas Yericne Heuerxwe, nepery- | Heperymip-
TNApHBIE, NepeXols- | Hble, YACTO o
1Lige 3 KOKY OCTPHIE
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Oxowuanue mabda. 2.4
1 2 -3 4
Lger OnHOpPOIHEIH, YepHHIH, KOPHY- YepHu#, ko~
OGHIYHO KOPHY- | HeBLIlt, KpacHHH, PHYHEEbIN,
HeBhift PO3OBHIA KpacHslit, ci-
HHR, Gennify
Pasmep o 6 MM Caillle 6 MM Chillie 6 MM
Toeepxsocrs | PopHad, yane- Hpunognatble Vanosaras,
pasi, TOMOreH- Kpaf, HeroMo- Y4$TO NPHNOL:-
HaA reHHas HATHIe Kpas,
HeTOMOT¢HHas
Konnyectso 1040 50—100 mau Conie 40
foabie
Poct Memnennuii ¢ | Memwrennuifl; He BbicTprilt, He
NOCASAYIOIHM | NPeKpamjalonis- TpeKpatig-
npekpamienieM | cd. ITosargoTed olHfica
: HOBEIE HeBYCH

K Boamelictemo Y®UH cnenyer OTHeCTH M HMMYHOAENpEC-
cnBabilt 3ddext. YPU naMenser pacnpocTpaHeHHe cybmony-
JIAUAA IAPKYIHPYIONIHK maMbOLATOB, YMEHBLUIAET YHCIIO H HE-
rubupyer GyHKIUIO KIeToK JIaHIepraHea B KOXe, YTO TAKKE
MOXKET ¢IiocODCTBOBATE KaHIEPOTEHE3Y.

2.4. TEOMAMHUTHBIE ®AKTOPbI

BoaneficTBre MATHRTHOTO DOJSI HA YEAOBEKA TECHO CRI3AHO
¢ conHeyHoH axTHBHOCTEIO. Ilo3TOMY pedb B JaHHOM paslcne
noiiner o remmoreodmamyeckux dbaxropax. DT GakTOpPEH —
YaCTh €HHOrC PBHIECKOTO MPpOOecca, KOTOpbi HauMHAeTCH
Ha CoJHle H 3aKaHYHBAeTCa HA 3emume.

Connue AMeer CIOACTOE cTpoeHRe (PAC. 2.13), B kaxnoM n3
CHOEB MPORCXONAT CBOH (PHIMIECKHE MPOUECCH, IPHBOIILINE
K HCIOYCKARHIO B MEXITAHETHOS ITPOCTPAHCTBO He TONBKO
3MeKTPOMATHUTHOTO HANYYeHHA, HO H MOTOKA 3aPAKSHHBIX Yac-
THLL, KOTOPBIE YYACTEYIOT B (POPMAPOBAHUH IEPBHYHOTO KOCMA-
YecKoro HManmydeHms. Kaxnyio CexyHmy H3IY4YaeTca SHeprus,
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Puc. 2.13. Cxematiueckoe cTpoeHne ConHua

SKBHBANCHTHAS NPEMEPHO 4 MIH T MACCH. DTa 3HEpritst pOXKIa-
eTca 8 Supe B XONIe CAAIHEA YeTLIPEX ANep BONOPOA B SHpO re-
muga. IIpu TeMmepatype I4 Mnm °C B TpDH CTagHM Tpo-
HCXOAT CAeIyIOmpe mpoueccr (prc. 2.14).

B mcnyckaomeM caoe HabmomaeTca DOTAOHICHHE TaMMa-
xsanToB (hv) B HcmyckalotTes KBaHTH ¢ Oonbineit aymoit Bon-
HH, & TAKXE YALTPadHONETOBOS K BUIMMOCE U3NyIeHEe. B Bepx-
HEM KOHBEKITMOHHOM C0O€, KOTOPHIH AMeeT ropasio MEHBILYIO
TEMIIePATypy, 9HEPTHS B OCHOBHOM BHEEITETCA MYyTEM KOHBEK-
IHOHHBIX NpoeccoB. JaHHKe nporecckl B TasMe GopMHpYIOT
MOLIHLIE MATHETHEIE NIONA A HIPAIOT BAXHYIO ponb B 00pasosa-
HAN COJIHEYHEIX IATeH 1 BROPOCOB IIa3MBl (BHIOPOC BOMIOKOH,
npotybepannul). B pesynsrate BCEro 3TOro B MEXIUIAHETHOE
MPOCTPAHCTBO HMCHYCKaeTcd BONHOBOE M3NYU¢HHE LIMPOKOro
cnextpa (0T HHOPaKpacHoro 0 PEHTTeHOBCKOr0), 8 TAKKe Mo-
TOK YCKOPEHHAIX 3apAKeHHLIX YaCcTHL, KOTOpHe o6pa3yioT mep-
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Puc. 2.14. YIiporeRHan cxeMa TEPMORIEPHKX NPOIIEcCoB Ha Connue
-

BHIHOE KOCMUIEcKOe iaTyderme. KOpIycKy/apHas cOCTapIio-
A COCTORT A3 MOTOKA 3apAKeHHBIX JaCTHII, IPOTOHOB, SUIEKT-
POHOB, ATOMOB T/ H KHCAOPONa («COMHEIHbIH BETEP?).

YacTHIZ HMEIOT CXOpOCT: npuMepHO 400 1Mfc (1,4 MIH
KM/q) H IDIOTHOCTS — ZecATKY yacTun Ha | cm?, [10BepXHOCTY
3eMIH OHH JOCTHTAIOT MPHMEPHO 3a 4—5 mHel. Hamrmie MC-
TAIAIECKOTO ANpPa ¥ 3eMIH, 0CEBOE BpallieHHe H ABIDKCHUC oo
opOHTe ApEBpAMAIOT HANIY TUIAHETY B OTPOMHBIH YHHIIOLTP-
HEI ABUTATENE. BpeaymmemronmenporexmromB
TPHUTHOHE! amIiep, KOTOpHE B O6YCAOBIABAIOT HATMTAC Mar
HMTHOTO oY, MarE@THOE NONie 3eMIH CAYKWT 3AUMTOH OT
COMHEHOro BeTpa, H NOCACKHMA BechMa CHOXHBIM 00pasoM
p3auMonelicTByer ¢ MarmuTochepolt 3esm. TIpoTOHHE HECYT
DONOXATEALHAI 3apal, CENOBATENEHO, ¢ HX ABIKCHHEM CBA-
3aHK MATHATHEIC SBCHASA.

MarATHO® IoJe 3eMIH [0 CBOGH BETHYMHE BeCEMa HeOOME-
moe (0,6 I'c). HoMmMo aTOro, OHO ABMIAETCT IHTOIBHBIM. Mar-
HUTHas 0Ch 36MHOTO MAHHTA PAacTIONOXeHa He BAQIEL Ieorpa
bEIECKOH OCH, 2 COCTARMAET ¢ Helf yrox 11° T.c. MATHHTHHC a
reorpacdEecKHe nomoca He copranaiot (puc. 2.15).

CWIOBbIe JIAHAYM MArHUTHOTO LOJ — BEKTOPHI, T.¢. OHH X&
PaKTepH3YIOTCS OTpenencHHod opHeHTaupelt. JIuHuH Hampag-
JIeHN BepTHKATHHO BBEpX OT CeBEPHOrO MATHWTHOIO LOIIOCA
(oH pacnionoxer B FOXHOM DoNyIapHy), a Ha JOXHOM MATHET
HOM nomoce (B ApKTHKe) HATpanieHsl BaH3. Ha sxpatope OHA
NapATIeNEHE 3eMHOM MoBSpXHOUTH. MarmmuTocdepa B3aHMO-
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._“‘.I"’/OG. GPALLOHHA Semm

;  Toeorpadwackwii HOMIOG

FeoMarHMTHLIR nomec

Puc. 215 CxemaTiueckoe H3o0pakeHHe MATHHTHOIO no.na 3emnu

nelicTByeT M ¢ MArHATHEM moneM Contita, Ilpa 5ToM aHTHNA-
PATIENEHOCTE MAarHUTHBIX Nnosieif ofierdaeT BXoA 3apsKeHHBX
YACTHII B HOHOChEpY, H, Hao60pOT, MapaUIeNBHOCTE X BEKTO-
POB IPENATCTBYET 3TOMY Ipolieccy. MarHUTHOS TTofe 3eMIM U3
32 CYINECTBOBAHMA «COMHESYHOTO BETpa» HE CHMMETPHYHO (pHC.
2.16). C muesHOil cTOpOHH, XKoTOpad «B n06» obmysaercs «co-
HeYHBIM BETPOMY, MArHUTHOE IOJI¢ IOMRUMACTCH GIIKe K 3eM-
Jie H yXe Ta paccTogHmr 10 3eMHBIX pamMycoB (IpUMEPHO
64 THIC. XM) XOAYTaeTea. Ha mpomHBOmONOXHOM cTOpOHE, HOY-
Hol, cuTyanmra ofpaTtAad. 3meck CONHEUHBINA BETSP AABHT HA
MAaTrHATHOe noné TONRKO ¢ Boxos. Ilo3TOMY CHIOBHIE JIMHHAH
MATHETHOTO MO BHTATHBAIOTCA HA 09¢Hb {OMBIIHME PaccToS-
HEA (o 100 1 Gonee 3eMHBIX paHYCOR ).

Bce 3TO BUHAET Ha BIAMMOZEHCTBHEC 3aPSDRCHHBIX JaCTAL
CONHEYHOTO BeTpa ¢ MATHUTHBIME JIMHKAMHA TIOJIA.

3apskeHHBE YACTHIB MOTYT IIPOHHKATH B aTMocdepy Jem-
JH B 00Ma¢TH BOPOHOK, KOTOPbie HMEIOTCA Ha CepepHOM H IOX-
HOM TIONYIAPAIX. Bropoil yTs HX MPORHKHOBEHHA B aTMOChe-
py — uepes uureiicd Wi xsocT. YeM mammie oT JeMin, TeM Ha-
TIPADKeHHOCTE MATHATHOTO MOJIS MeHblIe. B CIUILHO yAaneHHOM
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Piic. 2.16. ®opma maruvrocdeps Jemm

XBOCTe MarHHTOCGepH HAOPAXEHHOCTh MATHHTHOTO TONA
OUCHBb MaJla, H OHA He MOXET MPEIsITCTBOBATE NPOHUKHOBEHHIO
3apAXeHHBIX YACTHI BHYTPh 3TOTO MO, B Kpaesbie 06nacTm.
St O0JIACTH COSOHHMOTCA CHIOBRIMH NUHHASMH MATHHTHOIO
IO ¢ BRICOKMMHA IHpoTaMH CeBepHoro H KOXRBOIo momyna-
pwit (70-e umipotsr). JBHrasck BOONL CHIOBRIX NHHHHA ITOJA,
YACTHIE! YCKOPSIOTCH M, TIOMAZast B BEpXHUE CIOM aTMocdepr,
B3AHMONCHCTBYIOT ¢ ATOMAMH B MOJNEKYNaMH TAa30B.

CrnemoBaTeNIBHO, HE TOJNBKO HAa THEBHOHM, HO H Ha HOYHCH
CTOPOH¢ 3eMIH BO3MOXHO TPOHAKHOBCHHE 3aPKCHHRIX Yac-
THO B atMochepy. O6paszyeTca Kaxk GH 0BaI, KOTOPLIH OKpYXa-
eT NOIAPHYIO LWIATKY, Ha AHeBHOH cTropoHe 1000 xn o1 reoMar-
HHUTHOTO TIONIOCA, Ha HOYHON ~ mpuMepHo 2000 xM. D11 Mec-
Ta TAK H Ea3bBAalOT — OBAIH MOJAPHLIX CHAHUY MM ABpopa
(prc. 2.17). Aspopa ofpasyerca 3a cyeT HOHM3AUMH Ta30B ar
MocdepH. DTOT Npoliece NOPOXKIAeT HCHYCKAHHNE HIHMPOKOToO
CIIeKTpa CBeTa OT HMHPPaKpacHOTO A0 YABTPadUONIETOBOTO.
Hanpumep, 3emeHoBaTo-0eloe ceueHHe 00YCIOBICHO IMHCCH-
et aToMOB KHCIopona. Po30BHIL ¢BET MPOHCXODHT OT HOHUIA-
LMH MOUISKYN a30Ta. Appopa Halmonaercd B of61acT ABYX IO-
nocos: CepepHoro H KOxmorO0,

Kax Gpu10 0TMeueHO, 3apAXXKeHHbIe JACTHLIBL, BTOPTIIHEC B
atMocdepy (uoHOcdepy) Ha BHICOKHX INMPOTAX, BHI3BIBAIOT
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Puc. 2.17. ©opMBpoBAHHE OBANOB NOJAPHBX CHEHR

CHABHYI) MOHH3ALMI) ATOMOB H MOJEXYN, B pe3yABTaTe 3TOro
armMocheprEit raz ofaagaeT crocofHOCTEIO OPOBOIHTH BICKT
puueckuit Tox. B oBaie HOASPHEX, CHSHUH HHTCHCHBHOCTH
9TeKTPHIECKHMX MOTOKOB MOBBIIIEHA, H, CISIOBATENbHO, B HHX
TeYeT SMCKTPAYECKH TOK. FIMeeTcq ZBa EKTPUIECKHX MOTO-
Ka: OIHH C BOCTOKA Ha 3amaf, ApYrod B NpPOTHBONMONOXHOM
HanpaeaeHun. IMu nopoxpaercs BTopydHOe, JOTIOIHHTEALHOE
MarHUTHOE note. TakiM o6pasoM, CONMACYHEI BeTep H MarHy-
tochepa 3emmu GHOPMHPYIOT SIEKTPUIECKHIi FeHepaTop, KOTo-
phiit mpeoGpasyeT KMHETHYECKYIO SHEPIHIO YaCTALL CONHETHOro
BETPA B MEKTPHYESCKY10. MOIIHOCTS TAKOTO reHepaTopa CoCTaB-
naer 1032 Br.

ConnreYHas aKTEBHOCTL OTMHYaeTcs 1l-merHell nepuomuy-
HocThIO (puc. 2.18). HMeeTes HECKONBRO COMHEMHLIX LIHKIOB:
KOpOTKME, cpemHMe, WMHHBIE. KopoTknii uMkm coctapiser
11 net, cpemuuit — 110 1 300 seT, WHMHHLIK HHKT - MpeXIToNo-
KUTETBHO 0KoJo 11 TeIC. JeT.

TToMHMO TOr0, BOZMOXHE BHE3AIHKIE YBEIMYEHHS AKTHB-
HOCTH, YTO BHIpAXKAETCE B MOABIEHHH Ha COJHIE TEMHBX IIf-
Ted, ofpa3sOPaHAM BOJIOXOH, KOPOHAMBHLIX OBIP M Op.
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1790 1840 1800 1940 1980
loasl

Puc. 218, TlocnenopaTenbaocTh CONHEYHBX LMKNOB ¢ 11-netHeft nepuomny-
HOCTHIO

Jaxe npa COMHENHOI BCIBIIKE CpegHell HHTeHCABHOCTH, A
3TO0 CONPOBOXEACTCA NMOABICHHEM «OHp», IATeH Ha CoNHIe,
BLLOSIAETCSA OIPOMHOS KOTHYSCTRO 3Heprun (mprMepHo 1025 k).
[Ipu 3TOM BRIOpacEIBAIOTCS B MEXTUTAHETHO® TIPOCTPAHCTBO TIO-
TOKH 3apAXKeHHRX YaCTHLI, 3HeprHs X CKOPOCTh KOTOPEIX HOIE-
1€, 4eM 3Heprus JacTHLl COXHeYHOro BeTpa. OmHa H3 MOIKHeH
IIMX BCOhILIeK nporsomua 31 Mapra 2001 1. DHepring NPOTOHOB
TIpH 3Tol BenbnnKe Gklna B 20 TIC, pa3 GoMbIIe, YeM 3HepTH
9acTHI ODEYHOTO COMTHeTHOTO BeTpa.

IMoTox 3AEKTPOMArHUTHON 3HEPrHH EOCTHTAeT MOBEPXHOC-
™ 3eMIH 33 § MUH, & IIOTOK BHICOKOCKOPOCTHBIX JACTHL — 34
12—24 4. ITox nx gaBneAneM MarHuTOChepa 3eMTH Ha FHEBHOM
CTOPOHE CRKMMASTCA NPEMEPHO BIROS (10 3—4 3eMHBIX paguy-
coB). H3-3a CHIBHOTO CXKATHA MAaTHATOCGEPE! 3eMIIA YBEIHYH-
BAeTCd HANPSOKSHHOCTh MarHUTHOrO noma. HauuHaeTes Mmapo-
Bast MarHuTHadA Oypa. Hagamesad ¢asa MaraaTHo# OypH wmTea
4—6 y. [To npoluecTBMM 3TOTO BpEMEHN pasMephi MarHHTOChe-
PHl BOCCTAHABMHBAIOTCA WA HAXe yBeAmauBalorcs. Ilepuol no-
HIDKGHNS HANPSOKSHHOCTH MATHHTHOTO IONY HASHIBAIOT I7aB-
Holt da3zofi, mmurces oHa okono 10—15 w INocne raasHolt dasn
cJlefyeT BOCCTAHOBHTENbHaHA ¢aza (HECKONBKO YacOB), B IPO-
Irecce KOTOPOH MaraaTocdepa xonebaTelbHo BOCCTAHAB/HBAET
CBOM MEPBOHAYANEHEE pasMepsl.

daxTOpEE, BO3NeHCTBYIOIME HA 9e0BEKA BO BpeMA MarHAT-
Hoii Gypa:
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+ HHOPA3IBYKOBHE VICKTPOMATHATHEE KoyeGaHnst (paciipo-
CTPAHSIOTCA H3 OGIACTH BEICOKHX HUPOT);

& MEKpONIYILCAIIHH MATHHTHOrO nojia 3emm (Hambomeinee
PIMTHAEC HA HEPBHYIO CHCTEMY UYENIOBEKAa OKAZHBAIOT IyALCA-
uy ¢ vactoroii 0,1 T'u);

e H3MeHeHHe HHTeHCHBHOCTH YOH, mereoycnonuii, atMoc-
depHOrO MEKTPHYESCTRA, PANMOAKTHBHOCTH 3a CYET SKCTaNd-
LFH pagEOAKTHBHOTO Ia3a paiioHa.

HenocpencTpeHHEM H IIABHLIM IIPOBOMHHKOM Ha YE/IOBEKa
H3MCHCHH CONMHEYHOH aKTHBHOCTH, CONPAKCHHBIX ¢ reOMar-
HUTHOH AKTHRHOCTER), KAK CUMTAIOT, ARIIIOTCA HHGpaHAIKIHE
MEKTPOMATHUTHBIE KoMeGamas,

B MexaHH3Me HX BO3HHKHOBEHUS BRXHYIO POJL UTPAIOT OCO-
OenHOCTH cTpOeHMs 3eMIH M oKpykalomeit ee arMocdepnl. Ta-
Kyi0 cucTeMy Hemenkuit ¢msuxk B.O. ITIyman (1888—1974)
TIPS IO PACCMATPHBATE KaK chepHyueckutii pe3oHATOp, IMe-
IOUIHIA OBe 3apsoKeHHEe COCTABHEIE YacTH {pHc. 2.19).

OmHa M3 HEX IIpeICTARIeHA TOKOIPOBOAAINEH YACTHIO TIOBEPX-
HOCTH IUIaHeTHl (BoIma Mopeif, OKeaHOB, peK, IUIONOPONHBIL
cnoil ITOYBEI ABNAIOTCA CONEBBIME pacTBopaMu). B monmepxa-
HMH MEKTPUYECKOTO 3apaia ITOH JacTH 3HAYUTEIBHYI) DOJb
HIpaeT Ipo30Bas AeATeNbHOCTh, KOTOpPat B OCHOBHOM HMMeeT
MECTO B TPODMKAX (KaXIYI0 CeKyHIy Ha 3eMae npoMCXOMuUT
okonoe 100 rpoa). Bropoit 3apsxeHHOH H TOKompoBoaAief
YACTBIO YNOMSAHYTOTO pPe30HATOpA HEISIETCd HIDKHHHA cimoi
roHocdepsl (caott Xepucaitna, Ha3BaHHKI B YeCTh aHIMHICKO
ro (HH3AKa, OTKpRIBIIEro ero B 1902 r.), B KOTOPOM, KaKk TOBOpH-
JIOCH BBIIIIE, IIOJ] BIAAHHEM IIePBHYHOTO KOCMHYECKOTO HIMyde-
HHAA CCYIICCTRASTCS MACCHBHAA HOHA3ALNSA Ia30B.

Hove 1T
Cnoit
P — Xepucaitna
Cpepiecimil
pesOHETOp Ponoctepa

Puc. 2.19. Moaenb 3emnn, Kax RpoHHOTO ¢PEpHYLCKOTO PE3OHATOPA
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Pue 2.20. GopuuposaHue sonH HlymMana

B npoMeRYTOUHOM CJI0& Pe30HATopa TOVIHOM okano 100 ko,
ofamaronieM AMIMEKTPHYUSCKUMH CBOMCTBAMM, CO3MAIOTCS Y¢-
JIOBHS1 II BOSHHKHOBCHHS CTOSYHX, MHMPAHH3KHX HIEKTPO-
MATHHTHRIX Kone0aHHH €O CTpore GHKCHPOBAHHEIMA 9aCTOTa-
Mu (pHc. 2.20). DT YacTOTHL MOTYT GHIThL BHUHCASHEL CICAYIO-
M 06pa3oM; CKOpocThb ¢BETa cocTarmaet okono 300 000 xm/c,
ImaMeTp 3em paBeH 6371 kM, ee OKPYXHOCTE — 40 000 kM.
CrenoBareJbHO, JUIMHA BOJHE!I IEPBOre IOpANKA NOJDKHA
cocraraaTs 300 000/40 000 = 7,5 I'it. DKCMepHMEHTANEHO MTOM-
TBEPXISHO, 9TO B ICHCTBHTEILHOCTH HACTOTA OCHOBHOM BOJTHE
pasHa 7.8 I'il. Tak kax ponse ITfyMaHa ARIAIOTCA CTOAMMMH
(npuMepOM CTOMYE BONHBI MOXST CIYXHTD THTAPHAA CTPYHA,
KOTOpas 3aKpeIUIeHa IT0 KpasdM B criocobHa KonebaThes JIMIIL B
[EHTPE ), HMEETCS. HECKONBKO HX MPOH3BOAHEIX (Tabi. 2.5).

Ha-3a ceoux cBoiicTs BoMHEL [TymMaHa SBAAIOTCA He3aTyXalo-
LIMMH, T.€. PACMIPOCTPAHAIOTCA HA OTPOMHBIE PAacCTOAHHA 0e3
YMeHbIIIeHHA HHTeHCHBHOCTH, HO MX YaCTOTA 3aBACHT OT BpeMe-
HH CYTOK (B HOWHOE BpeMs M3-32 YMeHbIIEHHS TOMILMAHH CIOS
HOROCGhEpH YaCcTOTa MEKTPOMATHHTHHX KoNebaHmii CHIDKaeT-
¢A o HeckonbKux repir). Ha puc. 2.21 nokasaH crmekTp HH¢pa-
Huskux Kojfebanuit. Crnenyer o6paTiTh BHUMAHHE, YTO CPEiH
BonH IMlymMaHa BOMHHHMPYET OIHA, KOoTOpas OnHM3Ka K acToTe
8 I't. HMeHHO 3THM B 00DBACHASTCH HX HEMOCPEICTBEHHOE
PO3ZelicTBHE HAa OpPraHHU3M YeJOBeKa, 4 HMEHHO HA HEPBHYIO
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Tatiauga 2.5
3umcima wacroT sovm Mynana

TMpou3aronHat drxcHpobatinan yacToTa boau Illymana, I'n

78
14
20
26
33
3%
45

CHCTeMY OpTaHH3Ma, TaK Kak yacToTa 8 I'l coBOAmaeT ¢ 9acTo-
TOi o-pUTMAa TONOBHOIO MO3ra 4denoBexa. ClenoBaTeNbHO,
O-PHTM — pPHTM OHO3NEKTPHYECKON AKTHBHOCTH KOPH
TORNOBHOIO MO3ra yenoseka. OH HaXOAMTCA B COCTOSHMH Pe3o-
HaHca ¢ JoMuHHpyIolne#t yacroroii sonH IlyMana. Houslo, Kax
0RO YKa3aHO BhHILIE, Y4CTOTA OCHOBHOM IPOM3ROMHON BONHE
IilymMana eHmkaerca npuMepHO 10 5 I'il. Droft xe gacTore co-
OTBETCTBYIOT M YacTOTH Ha 3leKTpOsHIedanorpamMe (DOI)
CIIAILIETO YeTOBEKa.

zlele|sele|s

Fr T ey rnr

Asnnutyna cwrsana

o 2npanowmeolpead® B

[Renera) Tera | Anndpal
i | !

_ummaarl [ r—— —
L L 1 1 L L4 1 L L [l L L 1 Il [ 1L 'l L 1 1 l_l—m
246 810 14 18 22 26 30 M4 3B 42 46 50

Yacrora, 'y

Puc. 2.2]. Cnextp soan [llymaHa n cooTHeceHHe elo HACTOTHMX XApaKTe-
DHCTHK ¢ GHOANEKTPHYECKOH AKTHRHOCTLIO TOMIOBHORO MO3TA YeNOBEKA
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HurencHBHOCTL HH$paHRIKKX Konebanuit (pomn Iliymana)
OUeHh HU3Ka H cocTariger beero 0,01 pBr/cMm2,

Toprinerme aMaaATyIs BOMH IIyMana ik yxon oT QHKCH-
POBAHHEIX YACTOT B CTOPOHY MX TOBhILICHHMA CAMBIM HenocpeN:
CcTBeHHHM 0O0pa3oM cnoco0HH BO3ICHCTBOBATE HA HEPBHYIO
CACTEMY 4YENOBEKA: MIMCHACTCH €ro peaxuus Ha HeicTBUs
BHEUIHNYX pa3gpaXuTeieil, MoSRIsTeTCa YYBCTEO TpERoTH, Ge3or-
YeTHOro cTpaxa M T.K Uepes HEPBHYIO CHCTEMY STOT THUN BOG-
JeHCTBHS MOXET PAcTIPOCTPAHATECA Ha SHAOKPHUHHLIE XeNe3hE
H, CAeJOBaTe/IbHO, HETATHBHO BAMSTH H3a BeCh OPraHH3M B
TIeJIOM,

Hanbonee 4acTo cpefd Modeit BCTpeYaeTCss CPEHEN ypo-
BCHb MATHHUTOYYBCTBHTCHBHOCTH — 70%; Hmskulft m BHICOKMH
3HAYMTETEHO pexe — M4 m 16% coorpercreHHo. Takum obpa-
30M, BAXe CPSIH IPYIITH NPAKTHYECKH 3HOPOBOTO HACEICHUA ¥
16% nabmmogaercsa BLICOKAA THHAMHAKA KPATKOBPEMCHHOM nepe-
CTpOfiKA PBereTaTHBHO-TYMOPIBHON H CepIeYHO-COCYAMCTON
CHCTEM NIPH H3MEHeHHH reOMATHUTHOTO MO,

Kak m3BecTHO, XMBHeTeATeNbHOCT: JNo00ro OpraHm3Ma Cco-
TIPOBOKIASTCH TMPOTEKAHHEM BHYTPH Hero cnabhiX afexTpHue-
CKHX TOKOB — OMOTOKOB, 8 CaM XHBOH OpraHiIM ITPeICTABIALT CO-
6oit apToXONEHATENRHYIO CHCTEMY ¢ BRIACACHHBIM HA60POM SHIO-
reHHbx 6HopETMOB. HanbGonee XapakTepHEIMHA KOPOTKOEPHON
REMH paTMaMi LTHC 300poBOTO 4e/IoBEKa B COCTOMHMH NOKOA
CHIeNyeT CHTATh KONeOaTeNbHYIO AKTUEHOCTD AMEKTPHYSCKHX H
MATHHTHBIX TI071ei1 ronoBHoro Moara (230 ') (prc. 2.22), gacTo-

10 15 20 25 a0
Yacrora, Ny

o=
=

Puc. 2.22, Ciextp MarHHTO3HUShanorpaMMit Yenoseka (no 10.A. Xosogosy
H 4p., 1987)
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Ty cepledHBX coxpameHuit (1—1,2 I'n), yacToTy OEXATENBHBIX
Jeixernti (0,3 I'u), neproarmIHocTh XonebaHuit apTepHAIBHO-
ro pasaerua (0,1 I'n) u Temaeparyps (0,05 I's).

Kax BHISSCHAITOCE B TTOCHEOHES BpeMsl, MATHUTHOE [TOA¢ Ye/I0-
BEYECKOTO OPraHM3Ma — CyMMa IBYX COCTARIAIOMIL: COOCTBEH
HOTC MAarHHTHOTO ITONA, BO3GYXRICHHOro GHOTOKAMH OTOENb-
HBIX OPraHoB (cepArie, MO3T H Op.), H HABeAEHHOrO MATHUTHOTO
Tions, po30yXIeHHOro ABIXEeHMeM TOKOOpPOBORAINEH XKUIKOC-
TA (3MeKTPOIHTA), KAKOBBIM ABNRETCS KpoBb. Konebanns mar-
HATHOTO NONA 3eMIH — BHELIHMIt, CHHXPOHM3YIOIMHA SHAOTeH-
HBle pUTMB cHTHAT. MHIYIHPOBAHHbIC BHELIHAM MATHATHBIM
nofieM OHOTOKH B CBOIO OYepenh MOPOXMAIOT BTOPHIHOE MAar-
HHUTHOE TOJe, XapaKTepU3yolllee KOHKpeTHOro cybnexra. Bos-
JelicTBHe MATHMTHOTO ITONS NIPOACXONHT MPAMBIM 00paszoM Ha
KPOBEHOCHYIO CACTEMY H IIOMEXOBHIM HHIAYKTHBHBIM — HA HepB-
HYIO CHCTeMY (BRICOKAS FICKTpHYEcKas MPOBOSMMOCTb KPOBY;
SIEKTPUYECKAS AKTHBHOCTL MBIUIEYHLIX H HePBHBIX KIETOK).
Crenenb 3p¢exTa (MOMHMO COOTHOLICHAT MEKIY PASMEPAMH Te-
Jia |1 INHHOM BOMTHLL) 3aBUCHT OT OPUECHTALIAY TENA OTHOCHTENLHO
reoMArHUTHOH BOMHBI H MeCTA HaXOKNeH cy0BeKTa, YT0 MOXKET
BO MHOT'O pa3 U3MEHUTH MeKTPOMATHUTHOS NOTOLIEHMe,

BepoATHOCTE Pe30HARCHON peakiiHi OTpaxaeTcd Ha obieM
COCTOSHHM %¢NI0BeKa (pue. 2.23, 4, 6). Tak, npH GIH30¢TM Yac-

g

P -
anpunttese, soeaf l‘-"‘- “‘w"‘-.-c"‘” -

&

Prc. 223, MarHUTOKapaAHOTPaMMa HelloBeKa: g — MNPH HOPMaNbHOM BHEILIHEM
MarkuTHoM none 3esmm (0,49 - 104 ‘Th); 6 — npyt HCKYCCTBEHHOM YBENMYe-
HHW BHELIHEro MarHutHoro nona (1,1 - 104 Tn) (no 10.A. Xononosy u ap., 1987)
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TOT COKpAIlleHHS MBIIIIEI CepAla H MATHHTHRIX BO3MYIXEHRAN
BOBHHMKAeT Pe30HAHCHOE BO3pAcTAHHME BHUXPEBHIX IBHKEHHU,
4yTo (haKTHUECKH MOXKeT MPUBECTH K HAPYIIESHMIO KPOBooOpa-
IIeHHA, MIPHYEM Pe3OHAHCHAA MACTOTA 3aBHCHT U OT COCTOS-
HHS CTEHOK KPOBEHOCHRIX COCYNOB, B CBEPThIBalomel cnocob-
HOCTH KPOBH, KOTOpas TAKJKE MEHAETCS B IEPHOJ MATHUTHEBIX
6yph.

H3BecTHO, ITO HepBHil DOTBEM CepIedHBIX apUTMHL ¥ ue-
JoBexa (B 24% cnyyaep) Habmogaerca 3a ABa AHA OO Hayala
MarHHTHO# OypH. BTO MO BpeMeHH COBIAafaeT C MPHXOACM K
3emsie 1EKTPOMATHHTHOTO HM3YYEHHS M3 COMHEYHOH Kopo-
HHl, Cneayomuit moabeM (25%) HayMHaerca B AeHb 6ypu B
IOCTHTAeT CBOEr0 MaKCAMYMa uepe3 CyTKH. TpeTuif momnem
(28%) npuxoauTCa Ha MATHH AeHb, KOrAa HAYHHAET HelcTBO-
BaTh MereodakTop. Ha ceapMEle CYTKH OTMeUaeTcs CHIDKeHHe
YDORHA apHTMHII HIDKe KOHTPOABHOIC (5%), UTO CBA3aHO C
MaKCAMANLHON MoOHIH3AIIMeH MeXaHH3MOB ANANTAIIHH B pe-
3yAbETaTe HeOMHOKPATHOTO BO3ACHCTBHAS CTPECCOPHBIX (HaKTO-
poB (pagHOM3NyUeHHE, TeOMArHHTHOE BO3MYIIIeHHe, H3MeHe-
HHe MOTOXRI).

JaHHbBle MOKA3HBAIOT, YTO 3HOPOBHE CHACTEMB AKTHBHO
GYHKIHOHUPYIOLIZETO OPTAHU3MA BOCIIPHHUMAIOT pe3KHe BapH-
ANHMK reOMarHHTHOTO MOIA KAK CHHXPOHH3APYIOIEN BHELIHMIA
CHIrHaN. J1a HUX MarHUTHBIE OypH — CKOpee MOMIOXHTENLHBIH
npolece. BoabHEE Xe OPraHb AeMOHCTPHPYIOT pe3Koe IaToAc-
rHYeckoe M3MeHeHHe MapaMeTpoB, NMpPOSBIIONIeecd MepBOHA-
YaJNbHO OOpaTHMBIM NeCHHXpPOHO30M, a 3aTeM HapacTaHWeM
cybrexTHBHEX Oofe3HeHHBIX H3MeHeHHH. TIpH CHIBHEIX OTKIIO-
HEHMAX BO MHOIMX OpraHaX M CHCTeMaX Ha(nmiomaercd Hecrno-
COGHOCTE OPTraHU3Ma BEPHYTECA K CHHXPOHHOMY (GYHKIMOHH-
POBaHHIO, YTO B KPHTHYSCKMX MPeNeAbHBIX CIyYasx 3aKaHYHBa-
eTcs HeOOpaTHMBIMH H3MeHeHHAMH THITA HH(ApKTa, MHCYIIBTA,
BIIOTh AO JETANBHOTO UCXOAA.

IIpu conocTaBNneHHH eXeCyTOYHBX NAHHHIX pPeaHMMalHOH-
HBIX OpHraj c mapaMeTpaMM BHelHeil cpeasl o6HapyXeHO, YTO
MATHHATHBE GYpH B COUETAHMH C NOHIAKSHHBIM ATMOCQEpHBIM
JaRIeHHeM JAIOT npeobaagaHHe YHCNa HHOMAPKTOB, COUETAHHE
¥e Pe3KHX H3MEHEHMH reOMarHHUTHOTO IO ¢ MOBHILICHHBIM
aTMoc(pepHREIM aBieHHeM MPUBOMKT K YB&IHUCHMIO YHCAA HH-
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cynbToB. [ToMUMO 3TOTO, B OPTaHH3ME Ye/IOBEKa IIPOMCXOTHT
obpasoBaHie CBOGOIHEIX PaZIMKANOB (OKMCANTEILHLIN CTpecc),
OpHBOIAIIVX K CTHMYIITHH [EPEKHCAOTO OKACTEHHA JIMITUIOB
Ha (oHe passuBalcierocs JedHimTa aHTMOKCATAHTOB, OCHOB-
HEI¢ PaJHKANEL CNENYIOIHE; CHHIJIETHRI KHCIOPOX, CYIepOK-
cuaHbil pamykan (O,), ragpokcua-pamakan (OH), nepekucs Bo-
Jopona (H,0,), cBofonHbie paanKan OpraHnIecKux MOIEKYIL
I'mapokcHEHbIEe pATAKATH — HaHGOMee PEaKTHRHBIE COCAM-
HEHAA M INABHble MMOCPEJHAKA CBOOOJHOPAZMKANLHOTO MO-
BpexaeHHA. OHH MOTYT OHITH 00pa3oBaHB HECKOMBKUMH CIIOCO-
6amu. Bo-lepBBIX, MOTYT MOSIBIATBCS [IPM THAPOAM3E BOABL:

H,0 — H: + OH".

Bo-BTOPHIX, PAIHKANH MOTYT TAKXKS GEITH 06Pa30BAHb BIAHMO-
IeiicTBMeM NMePeKHCH BOAOPOAA ¢ Xelle3oM (peakia denroHa): -

Fe* + H,0, — Fe¥* + OH+ OH"

HIH Yepe3 peakiie XaGepa—Baitca:
HzOz + 02_. e 02 + OH- + OH'.

B-TpeTbHX, OHM MOT'YT 00pa3oOBaTHCA MPH HeHCTBHY MOHH3H-
PYIOLEro H3NYyYeHHS B Pe3yNETaTe NPOIecca PANHOMN3a BOIbL.

I'nasabie ekt neficTBHA cBOOOIHEIX PAgAKAIOR, Nepe-
KHCHO¢ OKHMCHCHHE NMMUAOB, O0paj’oBaHHe AHCYIhHDHIHEBIX
MOCTHKOB B (e/IKaX, aKTHBAaLIMA JHNa3, docdonmmas u NoBpex-
JeAne THK.

OkucneHue coequAcHrit THa rmorataoAa (GSH) ceazaHo
¢ NMpOOyKUHeHt paguKANoR KHCIOpOAa H THONOB. THOMH, XOTH
MCHee DeaKTUBHRI, YeM THOPOKCHAHBIC paaukannl, odmamaioT
cnoco0HOCTEI0 06pa30oBRBATH MNCYALGUIHEIE CBA3H B OeIKaXx,
YTO JeCTAOMIH3KPYeT CTPYKTYDPY IPOTEHHOB M M3MEHAET X Ka-
TAMTAYSCKRE DYHKIMN,

IMoMuMo 3TOTO, NOSIBIEHHE CBOGOAHBIX PafMKANOB BEJET K
OKHCJIEHUI0 HEHACHIIEHHBX XHPHLIX KHCIOT M XONeCTEpHHA,
YTO ¢BA3AHO ¢ [OBpeXIeHreM MeMOpaH, K HApYIICHHI) aKTHB-
HOCTH MeMOpaHo-cBs3aHHHX depMerTor (puc. 2.24). ITpoucxo-
JUT IEeMOMMMEpH3aIMA KONIareHa, TOPMOXEHHe Nepemayu
HepEHKIX MMIIYALCOB, paspyllieHHe MyKOMOAMCAXAPHIOB CHHO-
BHANBHEIX XHEROCTElH, IA3UC JPHTPOLIMTOB, DT0 BIEYET 3a Co-
Goif HapyIeHNe OOMEHHRIX IIPOLIECCOB;
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® CHIKAeTCA HHTEHCHBHOCTD 06e3BpeXXHBaHAs KeeHOBHOTH-
KOB B MUKpPOCOMAX HeUeHHU;

e B KpOBY HOABIAIOTCA HeofesBpexkeHHEe KCeHOOROTHKH 1
cBOGOMHEIE PARUKANEL, 9TO BEIET K NOBLINEHIIO TOHYCA COCYIIOB;

* CHIDKAETCS TOHYC JKeTMEBLIBOMAIIRX MyTel, YTO NPHBOIHT
K Pa3BHTHIO XONECTa3a, yXYIUeHMo paboTH KAETHHKA;

e YBeIMYMBACTCA arperaldsa TpoMOOUHTOB, MOBHIIAETCH
BASKOCTh KPOBH.

HMeroTeq H0Ka3aTeABCTEA M TOTO, YTO MATHMTHOE HOjIE CIIo-
coOCTBYeT CHIKEHHIO CHHTe3a MEI4aTOHHHA B 3MMH3IapHEX
KTeTKaX MO3Tra H, CIeOBATENLHO, YePe3 HETO MOXET pealH3o-
BaTHCA OeiicTBAE T¢OMATHUTHOM GYpH Ha Ye/IOBeKa.

T'eoMarHuTHHE 6ypH BIHSIIOT Ha TeIeHHE HEKOTOPHX 3abone-
BaHHH;

¢ YBEIMMMBACTCA YACTOTA CEPOEYHO-COCYIHCTHX 3abonesa-
Hmif (runeproHnYeckas 60a¢3Hb, CTeHOKAPAMS, HHGAPKT MHO-
Kapma). Iucno smax 3alonepaHmii yBeHIMBaercd B JieHb reo-
MaTHHTHOH OypH, a MAKCAMyMAa ROCTHTAET Ha ClemylolImi
JeHb. HdapKT MUOKADIA, BOSHAKIUHIA B JeHh TCOMATHHTHOMN
6ypn, oTHyaeTca 6onee TSLKEIBIM TeueHHeM. CMepTHOCTD TIO-
BhbIaeTcs Ha 10—20%;

¢ pacrer 3a60eBaeMOCTb OPraHOB OBIXAHNA (HATIPHMED, 32
cyeT O0OCTpeHNA XPOHMYECKHX HecremubmIecKHx 3aloireBa-
HHi! TeTKMX);

¢ OPOUCXOMMT HM3IMEHEHHE ICHXOMOHOHATBHOTO COCTOS-
HHA (CHHIPOM MCHXOIMOLIMOHATEHOTO HATIPSKEHUS );

¢ YBIHUUBAETCH YAacTOTA TpPeXKICBPEMEHHBIX DONOB, YTO
BEIIEIBACTCH H¢ MHTCHCHBHOCTHE) MAaTHWTHOHM OypH, a caMiM
dakTOM RIMEHEHH MarHATHOTO IO,

CyIecTBYIOT OCHOBHBIe TIPHHIMEH OpodHNAKTHKA Heba-
TOOPHATHOTO BO3ACHCTBI reOMarHHTHBIX (PaKTODOB.

1. OpraHM3aOHoOHHBIE MEPONPHATHA. COCTABIEHHE TIPOTHO-
30B MarHUTHHX 0ypb. TIporuo3 comHeuHoi aKTHBHOCTH B NOpe-
Jenax ONHOW HemenH ocynlecTsifgeT MHCTHTYT 3eMHOTO Mar-
HeTH3Ma, HOHOChEPH H pacpocTpaneHua paanosorH AH Poc-
c¢uH. JaHHEIX OpOTHO3 MOXHCO MOOAYYHTh NO Aanpecy:
http://www.izmiran.rssi.rufspacefsolar/forecast. htmi mmn
www.gisme-teo.ru CoyTHUKOBBIE NAHHBIE HAGMIOAeHA 34 AXTHB-
Hocthio ConHna my6muxyer HACA: http://sec.noaa.gov/SWN/
index.html

2. [NecTanorKa GONEHRIX HA MUCNAHCEPHEBI YIET.
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3. Opranuzamya paGoTH KapEHONOTHYECKNX OpETal «CKO-
po#l MOMOIIAY ¢ YIETOM COMHEYHON aKTHBHOCTH.

4, OrpanpveHne QI3ATECKON M OCHXAYECKOH HAarpy3KH BO
BpeMs MarHHTHOH GypH.

5. CHiDReHHe KANOPHIHOCTH IRTAHAA.

6. 3abraroppeMCHHBIN IPHUEM JIEKapCTBEHHBIX MPEMAPATOB;
aHTHOKCHEAHTOB (BuTaMUHH A, E, C) (puc. 2.25, g—¢); cena-
THBHEIX H JIETKHX AHTHKOAIYJIAHTOR (ACITHPHH).

Jna yetpaHeHHWs AeCHHXPOHO3a NpeanoXeH Haop dnsu-
YeCKHX B (HH3AOIOTHYESCKIX OPOLCIYP ¢ MEHAIOIMMACA 110 IIe-
PHOEAYECKOMY 3aKOHY XapaKTePHCTAKAMH (TPCHHDYIOLIAs Te
panms, BHGPALMOHHEIN Maccax, ¢oTo- U POHOCTHMYAAIIHH,
CHCTeMH JeuelHoro nrxaHua). HanpuMep, 19 HOpMATH3AIHHA
NATONOTHIECKH M3MeHeHHEBIX GHOPHTMOB IMALMEHTOB PekOMEH-
IyeTca CHCTeMa MeIIeHHOro FHXAHMI HA YacTOTe PHTMA Kpo-
BaHoro gapaerud (0,1 I'm).

Xopoinee Bo3deiicTBHE Ha IpeHyNpeXICHWE B OpraHH3IME
beKToB OXKHCIHTENEHOIC CTPECCa OKA3hiBagT GHONMOTHYECKH
aKTHBHAA EofaBka K mume I'mnxro bunofa. I'mukro buno6a —
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Pye. 2.25. CTpyKTYpa OCHOBHMBIX COEIHHEHWH ¢ BHTHOKCHIAHTHON AKTHBHOCTHIO
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caMast crapaf, JOXHMBIIAS O HAIIMX NHe# pasHOBHAHOCTL He-
peBbeB ceMefictsa Ginkgoaceae, KOTOpHe LIMpoKo ObM pac-
npocTpaneHnl B EBpone m CepepHoli AMepuke Gonee 200 MiH
JIeT Hazal B Me3030itekyio apy. CoBpeMeHHEE HCCHEHOBAHUA,
HaTHpyeMble KOHIIOM 50-X IT. XX B., OIpeAeHIA OITAMATBHbIA
GaTaHC PATAYHEIX KOMIIOHEHTOB M3 TUCTheB I'mHKTo Buroba,
KOTOpEIA JaeT MakcHManbHEI 3dvpext. HM apngeTca cTaHtap-
TH3APOBAHHMIA 3KCTPAKT M3 JMHCTHCE 3TOIO IEpeBa, COOepXa-
wuilt 24% $napoHOBBIX IMOKO3UAOR (KBEPUETHH, XeMOdpeporn,
M30PDaMHETHH) M 6% TepOeHOBBHIX JAKTOHOB (THHKTONMIL, O1-
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Puc. 2.26. CTpyxTypHie GopMyab
xemniepona (a), KBeplieTHHa (6) 1
H30paMHeTHHE (8)

nobamin), o6ozHavaeMbli ¢ Ep-
pore Xxak EGb76]1 u nMeHye-
MBI TaKKe pOKAHOM, TaHaKa-
HoM i TebonEHOM. TIpolrece
obpabGorry cocront U3 27 mo-
CIeAOBATENBHEX STANoB, Tpe-
Oyer 23 KT BHICYIIEHHEIX AACTE-
eB Wig noayvyenud 450 r crap-
JAPTH3HPOBAHHOIQ SXCTPAKTA
H 3aHHMMaeT Jipe HememH. Bce
OCTANBHBIE TIPONAXHBE MOIH-
dukaumn 3TOro UenebHOro
pacTeHus, HanpUMep Npenapa-
TH B BEE H3MEIHIeHHEX IHCTE
¢B pacTeHHs1, MaToxpdEeKTHBHEL

OoHO H3 CaMHX BaXHBIX
cpoitcts I'upxro banoba — 310
€T0 XODOIIO HIBECTHHE K MHO-
TOKPAaTHO MNONTBEPKEHHEIE
MOINHHE AaHTHOXCHAAHTHHIE
ceolictpa. KOMOIOHEHTH, 0OTRET-
CTBEHHHIE 33 HaHHEIHN 3¢ dekT,
caenyiomse: GAAROHOBHE IM0-
KO3Hbl, BKIIOYas KeMidepo,
KBeDHETHH, H30PAMHETHH, a
TaKKe MNPOAHTONHAHUTHHEBI
(pHc. 2.26, a-¢). DTH coemiHe-
HHS OKA3LBAIOT CHWILHBIT aH-
THOKCHIRHTHHI{ 23pdexTt u
coCOGHK 00e3BPEXHBATE CBO-
Oomuble pagAKaNH, KOTOpEIS
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ofpa3yrorcss npH mel-
CTEHHF HA OpTaHAIM MHO-
TOYMCACHHBIX TOKCHIHEIX
areHTOR, GAKTOPOB BHEII-
Heil cpem (MATHHMTHHE
Oypn), pamualldH, YNET-
padHoneTa, MpH CTpEcce
H 1p.

INoMuMO 3TOrO, HOKA-
3aHO, IT0 Npenapar ' mEK-
ro bunoba adpexmasHO
3aMMINAeT JMIMAR Kie-
TOYHBIX MEMOPAH OT CBO- Puc. 2.27 Crpykrypiasi opMyTa Guioaniaa
fogHOrO pPamHKANLHOTIO
moBpexaeHIsL. H3BecTHO, YTO MO3TOBbie KIETKH HMEIOT CaMoe
BHICOKO€ CONeépXKaHHe HEHACKILIEHHEX XXUPOB U TTOR00HOE MPo-
TeKTOpHOE JelicTBHe BechMa GIATONPHATHO LIS HeHTPANLHON
HepBHOH CHCTEMEL, 4 TAKXKS AN OPeAyIPEKASHNA YCKOPEHHOTO
crapeHyd. JIpyruM Xopoio A3BeCTHRIM cBolicTeoM [HHKTO Bu-
Ja00a ARAIETCA CIOCOOHOCTD YBEIHYHBATE KPOBOOOPAIlICHHE B
MO3TY H KOHeYHOCTAX. MEOTOUYHC/ICHHARIE H3YYeHHA [IOKa3aIH,
YTO 3TOT NpenapaT 3ANAIIAET APTEPHH, BEHH H KATHAANAPEI OT
TIOBPEXICHII, PEIYAAPYET BX TOHYC H 3aCTEYROCTE. Bojee To-
10, I'iHkro Bunoba cnocobeH HemoOCpeNCTBEHHO RIAATEL HA Kpo-
poofpalieRye IyTeM CHICKCHMS AAT€3HBHOCTH TpoMOomuTOB,
3alHINATE KPACHEE KNETKH KPORH OT pa3pylleHHs H ToLmep-
JKHBATEH PX HHCOEPCHOCTE. 3d 3TO OTBETCTBEHHH TepHeHH, Hal-
0ollee PAXKHBIE A3 KOTOPHIX — THHKTOMHER (0CODeHHO THHKTO-
jug B) m 6mnobamix (puc. 2.27). HMeHHO OHH cIocoGCTBYIOT
YMEHBIIEHHIO BA3KOCTH KPOBH M CHEKEHHIO TOBPEXIeHNT TKa-
HH [pH BOCTIAIEHNH,

Tpn ruskromuna (A, B, C) nmoxaszamu criocofHOCTE TOpMO-
3HTH CBA3BBaHHAE TpoMOoIMTAKTEEHpYIoMEro drakropa (TAGP)
¢ pelleNTOpaMHA pPAIAYHEX KIeToK. TA® HemocpencTReHHO
BOBIIeYeH B BOCIIANHTEIbHLIE peaklHn, crasM OpoHXoB, cokpa-
LISHUE FRATKIX MBI, CKOIeHHe TpOMGOLHTOR, YMEHBIICHHE
KOPOHAPHOTO KpoBOOOpAlleHHs, YBETHYEHHe NPOHALAEMOCTH
COCYIOB H 0cBODOKIESHHE JIH30COMATBHBIK GepMeHTOB. TloMH-
MO 3TOTO, YKajaHHBIe THHKTONMHAK! CIOCOSHEI HMHTHpPORATH
JeCTBHE CYNEPOKCHAMMCMYTa3hl, CHIDKAs BEePOATHOCTh BHYT-
PHKACTOYHOIO OKHCAMTENBHOPO CTpecca (CM. pHe. 2.24).
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2.5. ATMOCOEPHOE QABNEHME
(METEOYYBCTBHTEABLHOCTD)

Memeouyecmeumenshocms — 9T0 Peakus OpPraHM3Ma Ha
RO3MEACTSHE MeTeopuIormiecKux (Moroaanix) daxkropos. Me-
TEOYYBCTBHTELHOCTE TOBONBHO IIMPOKO PACIpoOCtpaHeHa H
BOSHHKAET IpH MOOHX, HO Yallle HeMPHBHYHBIX IAS TAHHOIO
YeJJoBeKa KTHMATIMeCKHX yenosmsax, Ilorony «ayBCTBYeT» OKOJIO
TPETH XATefiel yMepeHHBIX IIMPOT. OCODEHHOCTRIO STHX Peak-
OHH ABTAETCA TO, YTO OHH BO3HUKAIOT ¥ SHAYMTENLHONO YMCIA
momell CHAXPOHHO ¢ M3MEHEHHEeM MeTeOpOJOTHUECKHX YCIO-
BHH AN HECKONEKO OTEpexas WX,

MeTeoayBcTBUTENBHOCTD M3NABHA BH3HBANA YITHRICHHE H
IAKe CTpaxX ZeJICBeKa Mepel HelIOHATHHIMU ANIEHHAMA OpApO-
mpl. Jlromel, JyBCTBYIOIMX NOTONY, HASKIBATH «XMBHMH fapo-
METPaMA», «GYPEeBeCTHHKAMM?, <IIPOPOKAMH TIOTOIBI?,

IIposBNeHAR METCOUYBCTBHTENBHOCTHA 34BHCAT OT HCXOIHO-
TO COCTOSHAA OpPTAHIE3MA, BO3PAcTa, HAMHYMAA KakoroJmbo 3a-
GoneBaHns M €10 XapaKrepa, MHKPOKIHMATA, B KOTOPOM KHBET
9eJIOBEK, M CTEICHM €r0 aKKAuMamusayuu X Hemy. Meteouys-
CTBUTENBLHOCTD Yallle OTMESAeTCA ¥ MOMeH, Mano GHBAIOIIHX Ha
CBEXEM BO3AYXE, 3aHATHIX CHIMIMM, YMCTBEHHLIM TPYIOM, He
3aHUMaoIxca GHIKYALTYpoit. HMeHHO ¥ HIX CYXKeHBl 30HH
TaK HAZEIBAEMOro MUKPOKIAMATIYECKOro KoMpopTa.

Jns 3MOPOBOTO YENOBEKA METCOPONOrmdecKre KomebaHms,
KAK TIPABAO, HE OMAcHH. TeM He MeHee y Jmogeit, KoTOpHE He
YYBCTBYIOT IIOrONY, PEAKITHHA Ha Hee BCe Xe NPOABIAIOTCd, XOTS
nopoit H He oco3Harored. UX HeobxomiM0O yIMTHBATD, HAIPH-
Mep, BOIATENAM TpaHenopTa. IIpna peskoM A3MeHeHHH MeTeoyc-
JIOBMI MM CTAHOBHTCA TpYAHee KOHIEHTPHPOBATh BHUMAHRBE,
Orciona MOXeT BO3PAcTaTh YHCAO HECIACTHRIX CIyJaes.

B pesyaprate GonesHeit (Ipmrma, aHTHHLI, BOCTIANEHHS JleT-
KpX, 3afoNepaHuil CYCTABOB M Ip.) HIH NepeyTOoMIeHA COIpo-
THBIIAEMOCTE B pe3epPBhl OpraAm3Ma cHxaioTcea. HMenHo mo-
3TOMY METEOUYBCTBATENRHOCTE OTMedaeTed v 35—70% ixoneh,
HMeIOMMX pa3auuHble 3afomeBaHEd. Tak, mOromy 9yBCTBYET
KaKIEK BTOpOif GONLHOM ¢ maToiorneit cepaeuHo-COCYIHCTOM
CHCTEMHL.

3HauATeNIbHEIE aTMOChEpHEIE HM3IMEHEHHS MOIYT BBHI3BATh
TIepeHATNIPSOKEHHE U CPRIB MEXAHH3MOB amanTaimu. Torna xone-
GarenbHBIC TPOLIECCH B OpraHW3Me — GHONOrHYeCcKHe PUTMBL —
HMCKaXAIOTCA, CTAHOBATCA XAOTHYHBIMH. PH3HONOTHIECKYIO
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{GeCCHMITTOMHYIO) TIOTOOHYIO PEeakuyi0 MOXKHO CPABHHTL GO
CNOKOMHBIM 03¢POM, IO KOTOPOMY MIYT BONHBI OT AETKOro Be-
Tepka. IlaTomormueckana (6oMe3HeHHAR) MOTONHAA DPEAKIHSA
TIPSACTABIIACT CBOCIO POMA BeTeTATHBHYIO «GypIo» B OPTraHH3ME.
Crioco6CTBYIOT €€ Pa3BUTHIO HAPYUICHHA Pery/ILAN BereTATHB-
Ho# HeppHOi cHcTeMEL UHCIO BereTaTHMBHHIX paccTpOMCTB B
MOCHenHee BpeMs BO3PacTaeT, UTO CBA3aHO ¢ NelcTRHeM Helna-
FONPHATHLIX (PAKTOPOB COBPEMEHHOM LABWIH3ALMH. CTPECCa,
THIONAHAMHM, IiepecIaHis, Hepoenanys u ap. K ToMy xe y pas-
HBIX ofeil QYHKIMOHANEHOE COCTOSHHE HEePRHOM CHCTeME! Ha-
JIeKO He OMHHAKOBOE, IO3TOMY HEPEIKO IPH OMHHX M TeX X 34-
foneBaHMAX OTMEYANOTCA HWAAMETPANBHO MPOTHBONONOXKHEIE
NOrOAHEIE peakIiny; GraronpHATHEIE H HeGnaroapuarHeie. Ua-
e METECOYYBCTBHTEBHOCTh HaGNIOHaeTcs y MO €O cnabniM
(MeaHXONMKH) H CHALHLEIM HEYPABHOBEICHHbIM (XOJEepHKH)
THIOM HEPBHOK CACTEMH. Y JHOAeH CWIBHOLO YPaBRHOREIIeHHO-
ro TANA (CAHrBMHHMKHM) METeOUYBCTBHTEALHOCTD IPOSBITETCA
JIHIUG OpH ocNafneHHH OpraHu3Ma.

Ha opranusM BNisAeT KaK MOroJa B LEJIOM, TaK M OTHENbHEIE
€¢ KOMIIOHeHTHl: \KonebaHus 0apoMeTpHIECKOro HaBleHHS
HeACTBYIOT IBYMS ITYTAMH: CHIDKAIOT HACHIHEHHE KPOBH KIMC/0-
porioM (b dbeKT 6apOMETPHIECKHX «sIM, IPOBANOB?) H MEXaHU-
YeCKH Pa3gpaXaloT HePBHEE OKOHYAHMSA (PELIENTOPEI) INIEBPH
(cnu3ucToit 060I0YKH, BEICTHIAIONIEH NIEBPATHHYIO TTONOCTE),
OprolMHN (BHICTAAIOWIEH GpIOIIHYI0 MONOCTh), CHHOBHMANE-
Hoit 060N0UKH CYCTAROB, A TAKXKE pellenTopH cocynos. Ha eapo-
neifcxoit Teppuropu Gubiuero CCCP armocdepHOe naBneHKe
Hanfonee M3MEHUMBO Ha cépepo-samane M cesepe. MMeHHO
3JIeCh Yallle BCETO OTMEIACTCA METCOUYBCTBUTENBHOCTD ¥ GONb-
HHIX CepIeUHO-COCYANCTHIMY 3a00/IeBaHIAMM.

BeTep BRI3HIBaeT Oepero3GyXKNcHEE HEPBHOM CHCTEME], pa3-
Jpakasi peLieIITOPRI KOXH,

BnaxsocTs BO3RYXA NTPaeT POVLb B IOMISPKAHIM KOHLIEHTpA-
1[MM KHCIOPONa B arMocpepe, BIMAET Ha TEIUIOROM 06MeH H II0-
rootmeneHde. OcobeHHO UYBCTBHTENBHH K BHICOKOH BILKHOC
TH OGONbHBIC THOSPTOHHUSCKOH GOME3HBIO H ATEPOCKICPO3OM.
B GompiuMHCTBS ciyuacB obocTpenne 3abonebaHmil cepleaHo-
COCYEHMCTON CHCTeMEL BOZHUKAST IPH BBICOKOH OTHOCHTENLHOM
BrakHOCTH (30--90%). V MHorux /momeil MOXVIHBEE THA Ha-
KNagHBaICT OTIICYATOK HAKE Ha BHOIIHHAH BUE, HCPEEKO JMLO
CTRHOBHTCA OJIeqHBIM.
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Ilpn pe3koOM M3MEHEHHH TeMIEpaTyphl BOSHAKAIOT BCIIBILI-
KH OCTpHIX PeCIMPATOPHBIX HHPEKUMOHHRIX 3aboTeBaHMi.

HefmaronpiusTHO NeCTBYET Ha OpPraHH3M H H30LITOK MON0-
XWUTEJIbHEIX A3POHOHOB, 00pasyloImuxcs B XAPKYIO i BIAKHYIO
HOOroxy, YTO MOXKET BhI3BaTh 0OocTpeHne 3abonesaHuil cepayia.
HemnmpuBpMHAs YCTOMMABAA MOTONA, KAK NPaBAIO, TOXE Heﬁ.na-
ronpusgTHO OEHCTBYST HA OPraHU3M.

Pa3s/M4aloT TpH CTeNCHH METCOTYBCTBHTENLHOCTH. Jeexas
cmenend TIPOABIAETC TONBKO CYOBEKTHBHEIM HeTOMOTAHHEM.
Tpu BHpaxkeHHO MeTEOYYBCTBHTENLHOCTH cpedueil cmenenu
OTMEYAIOTCA OTYETIHBEIE OOLEKTABHEE CABHIH: H3MCHEHHA
apTepHANLHOrO NABIEHHA, JEKTPOKapaHorpaMmbl i T.11. [1pn
MANCEROH cmenerit METeOUYBCTBATEIBHOCTH HabmiomarTca
PE3KC BHpaXeHHHe HADYRIEHHd, KOTODHIE¢ NpPOSBLAIOTCH
IATHI) THIAMH MeTeomaTHueckmx peaknmit. Ilpm cepdevrnom
mune BOSHHKalOT 60mH B o61acTy cepaua, ofpIKa. Moszoeoii
mun XapaKTepH3yeTca FONOBHEIMH GOISMH, FOJNOBOKPYKeHUSA-
MH, IIYMOM H 3BOHOM B rON0Be. Cuentannbili mun — cONeTaHH-
eM CceplieuHHX W HepBHBIX HapyweHuii. Ilpm acmenonespo-
muveckomM mune OTMEYalOTC MOBBILUIEHHAA BO3GYIHMOCTD,
Pa3mPAXKHTENPHOCTE, (¢CCOHHNNA, MIMEHACTCS aPTePHATBHOS
Oapnermde. BerpevaroTes MomA, KOTOPHE HE MOTYT YeTKO JIO-
KANM30BATh MPOABICHUA METEOYYBCTBUTCIBHOCTH, DTO He-
onpedeierndii mun peakmiH, XapaKTepH3yiomuitcs obmieit cna-
GOCTRIO, ¥anoHaMH Ha 6OE B TOMOTY B CYCTABAX, MEILILAX H T.11.

Juma, cTpamaInNe TOREIOH METCOUYBCTEHTSABHOCTHIO,
JOIDKHBI HAXOOHTECA NOH CHCUAAJILHRIM JHUCHAHCCPHEIM Ha-
OmoneHHeM.

XapaxkTep H BOIMYEHA NMOBPEKICHHN, OSYCIOBICHHBIX BO3-
HelicTBAeM aTMOC(EpPHOTO NABNeHMs, 3aBHCAT OT BEIMIMHBI
(aMIATYOEI) OTKMOHEHHH aTMOcdepHOro maeneHMs M riap-
HHM 00pa3oM oT CKOPOCTH €70 N3MCHEHMAL.
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[TIABA

NATONEHETUMECKWUE MEXAHU3MbI
AENCTBUA XMMU4ECKUX ®AKTOPOB
HA OPFAHU3M YENOBEKA

3.1. OBIME NPEACTABNEHNA

JielicTee XAMIGECKHMX (DAKTOPOB HZ OpTaHM3M YeJ0BeKa
O0YCIOBNMBAETCA HBYMSA OCHOBHBEIME IIPAIHHAMIA:

o M3OKITKOM MM HeNOCTATKOM CONEPIKAHISE SCTECTBCHHRIX XU
MUYECKHX 3IEMEHTOR B OKpyxaroineit cpene, O6a smIeHMT Hexe-
JATeNbHLI, MOTYT BeCTH K pa3BATHIO TIaTonoTHM. Ipn 3T0M Heoc-
TaTOK SCCEHIMANBHEIX, T.¢. HeOOXOMUMBIX VIS OPLaHM3MA, COCHH-
HeHMI1 BeneT K AepHIIMTHRIM COCTOAHIAM, 2 M30RTOK ~- K TOKCH-
geckoMy MpderTy. DTO He Kacaercs APYTroTo KIACCA SMeMeHTOR,
KOTOPHIE He BOB/IE9eHb B MeTa0OMHUecKHe Peakiy M Ui HEX J0-
303aBMCAMAN peaKia Oyner Heckomeko MHo# (puce. 3.1). Bee cka-
3aHHOE XOpOIIO MLIIOCTPHPYETCA HA TpHMEpe HEHOCTATKA
ona B pane pattonop PecnyOmukyu Benapych, COIpKeHHOTO €
BOIHHKHOBCHUEM HSOHIMTHOTO COCTOMHMS — SHEEMUMECKOTo 300a;

¢ OPHCYTCTBHMEM B OKpYXAIOIIeH cpene He CROMCTREHHEIX el
XHMHYECKNX MeMeHTOB — KceHoOnoTHKOR (KB) — BCencTBHE
ARTPOIOTEHHOTO BOIACHCTRINL

Maronorwa Naronorus

Puc. 3.1 3apMcHMOCTL
, MEeXAY HELOCTATOTHHM

M M30LITOYHMM TOCTYI
NeHyeM HeolXoRMMEX
{crneclukag AHANA) M He-
3CCCHOHANBHBX (NMYHK:
THpHAd JHHEA) 2AEMed-
TOB B PasiHTHH MATOAO-
THUH ¥ YEHOBEKA
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KcenofmoTHKAME HA3HBAIOTCA /EOOLIE YyKepOIULIe VIS OpFa-
HA3MA COCHHIEETHA, KoTophle CHOCO0M BLIBLIBATL B HEM ONpese-
JCHHBIC H3MEHEHHA, B TOM MHCIe 3300/CBAHRA H rafen.

OcHOBHAA OTAHYATENRHAS XaDAKTEPHCTHKA KCeHOOHOTHKOB
B IKOJIOTHYECKOM CMEICTC COCTOHMT B TOM, YTO HX BO3IEHCTEHE
Ha 4YeOBEKA OCYIIECTRIACTCA HA NPOTADKCHAN BECEMA IPOIONK-
KUTeJILHBX IPOMEXYTKOB BpeMeHH (TONM, OeCATKA JieT), IpH.
STOM JIefCTBYIONMES KOHIEHTPAIIMA MOTYT OBITE HACTONBKO Ma-
JIBL, 9T0 O0HAPYXHTEL HX MOXHO JPAMIE CAMEIMH 1yBCTBHTC/IBHE-
MH COBPEMEHHBIMH MeTOIAMM. DTHM SKOJOTHUECKAS MeIUIH-
Ha B KOpHE OTIMYACTCA OT IATHCHHYECKHX NHCITMIUIMH, Xapak-
TepHad Y€pTa KOTOPHIX — HOPMHPOBAHHAE, T.€. YCTAHOBICHHE 110-
POTOBHIX 3HAYCHHH - MOpeleNbHO JOMYCTAMBIX KOHIECHTPAHH
(I1IK), koTophie B COTHH M Jake MWIRAOHH pa3 MOTYT NpeBbI-
IATE peanbHO AeHCTBYIOIIHE HA 4eOBeKA KOHICHTPAOHMA XH-
Mudecknx ¢axkropos. HanpuMep, ryGokne A3MEHEHHA B ODPTa-
HU3Me peficHKa MOTYT ObITh BBIZBAHE MUHHMANEHHMH (TIOpPSH-
Ka HECKOJILKIX YacTell Ha TPIUIHOH) KOHIIEHTPAIMsIMK FOPMOHO-
nomeGHEX coeNEHEHM BO BpeMs BHYTPHYTPOSHOTO PasBHTHAL.

OCHOBHBIE XAPaKTePHCTHKH OOABIIMHCTBA KCEHOOHOTH-
KoB — nuMnodunbHOCTs {rnapodobHocTts), cnocolHOCT Mpo-
HHKATh 4epe3 MeMOpaHn mocpeacTBoM npoctoit auddysum,
TPaHCIOPTHPOBATECA B KPOBH C IIOMOMIBEO IMIONPOTEAHOE, Ha-
KAIDIHBATECA B XMpOBOH TRAHH.

3.2. TOKCHKOKUHETUKA KCEHOBUOTUKOB

Obuzee mpencranyicane. [Tonapnmoniee GOMLUMHCTRO BERISCTR
MOXeT IIPOHHKATE B OPraHU3M Yepe3 OIAH MM HeCKONBKO TKaHe-
BHIX GaphepoB: KOXKHBIE DOKPOBHI, MHXATENbHEIE YTH, XeAyI0y-
Ho-xumevHs TpakT (ZKKT), B 3aBUCHMOCTH OT TOT0, Kakol 13
fapbepoB MpPEONONERaeT BERIECTEO, TOBOPAT O peaopﬁmm Yyepes
CAM3UCTRE OOOMOYKY, IPESKOXKHOM, NepOpATHHOM WIA MHIALE-
IHOHHOM ITYTH OCTYIVICHHS KCEHOOMOTHKA B OpraHisM. Baxuoe
3HAYCHNEe MOXET HMETh B3aHMOCBS3h PAasMUHBIX CTIOCO00B IO
cTymenns. Tak, TOKCHUeCKHE COeMMHEHNS, IIOCTYIMBLINE B OPra-
Hu3M uepe3 2KKT, MOTYT BHIBOIMTECA M3 HETO epe3 JIETKUE H TeM
¢aMbIM OKA3hBATH HA HUX MOBpeXiatomee aehcrene. BosMoxHO
BORJICYEHHE KCeHOGHOTUROB B IIOPOMHEL KPYTs, OCHOBOM KOTOPO-
TO ABNACTCA PeTeHLI, T.e. MX 3aepikKa 1333 TeCHO# (ismanons
yeckoii cen 2KKT u nevenw (prc. 3.2).
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Ypesxoxnoe noctyivienme. ILmommane KOXKHHX HOKPOBOB
B3pOCIOr0 Ye0BEKA COCTARAAET B cpeqHeM 1,6 M2, maTHRCTHETO
pebenka — 0,8 M2, Koxa — He npocTo maccupHuE 6apbep, oTHE
BAOLIEA OpraHuIM OT OKpYIKalolneif cpeasl. B snuAepMaTbHOM -
CNIOE OCYLIECTBAAETCA METAGONH3M HEKOTOPHX KCeHOGHOTH-
KOB, X0T# 00IIast aKTMEHOCTH MPONECCOR He MpeBhinraeT 2 — 6%
OT MeTaGomIuecKoit aKTHEHOCTH meveHH. [IpoHHKHOBEHUE Be-
IMECTB Yepe3 KOXY OCYIIECTRASETCA TpeMs MyTAMM: Yepe3 snp-
JepMHEC, Yepe3 CANbHBIE H MOTOBHE XeNe3H, Yepe3 BONOCAHEE
doanpxyns, Jaq Xopomo NPpOHHEAIOUINX Yepe3 KOKY HAIKOMO-
JEKYIAPHBIX H TANODHIEHHX COSHAHEHHI 0CHOBHEIM ABNACTCH
TpaHCIMMAePMaTLHE myTs. Ha mporece pesopfumm B Ham-
Gompinelt cTenmeHH BTHAIOT PIBHKO-XMMHYeCKHe cBoiicTRa Kee-
HOOHOTHEOB, H NPEeXNe BCero BX JIMNOPHILHOCTS.

OcHOBHast 0CO0EHHOCTh MOCTYIUICHHS KCEHODUOTHKOB 4e-
Pe3 KOXY — HX TOKCHUHOCTD JaXe B HH3KHX jJo3ax. IloxazaHo,
HANIPUMED, Y10 MBILIM, [IOIYYaIOMHe TP HAHECEHHH Ha KOXY
0,3 MKT JHOKCHHA HA KIIOTPaMM Beca, mormomany 40% anrmg-
IHPOBAHHON N03H. B TO Xe BpeMA MBIIIM, MOMYYAIONHE EpO-
panbHO OT 32 no 320 MET THOKCHHA HA KHIOrpaMM Beca, HARAlF
JMBany MeHblne 20% no3H. 3TOT GAKT MOXET HIPaTh BAKHOE
3Hau¢HHe B OTHOLICHUH BeMCTBHA XHMMHYecKHX daKkTopoB Ha
YeNIOBEKA, TAK KAK ODHYHEIE KOHIEHTPAIMM, JeHCTBYIONHE HA
HETO, HMEIOT MECTO MPH HU3KHMX N03aX H Ha NPOTSKCHUN JUIH-
TeNbHRKIX NepHonOB BpeMeHd, [IpumMepoM MOXET CAyXHTH NO-
CTYINEeHME AMIOMHHMS Yepe3 KOXY 3a CUeT HCIIOML30BAHMS A¢-
30J0pAHTOB, HOCTARAAEMEIX B A3P030NBHEIX Ga/IoHYHKAX.

Pe3zopouma uepes cmucTuie 000on0wxH. CIHHcTHIE 0600
KH JIAIICHE! POTOBOTO CIOA H XUPOBOL IEHKHN Ha TIOBEPXHOC
. UX QYRKIIHMI COCTOHT B OCYIICCTRICHUN OGMEHA BEICCTBA-
MH MEXJY OpPTAHM3MOM H BHEIIHEH cpeaoil. 3TH OTAMYMA OT
KOXH OOBACHAIOT, TOYEMY MHOTHE BelleCTBA AOCTATOUHO JIETKO
TPOHHKAIOT Yepe3 CAM3dCTHe ofomoukn. Pesopluma seimects
yepe3 CIMIHCTHE ONpeNeAseTca TABHEM 00pa3oM caenyolly-
MH akTOopaMu:

¢ ATPETATHOS COCTOAHHE BelllecTBa (Tas, a’pO30ib, B3BECH,
pacTeop);

e 1033 i KOHIIEHTPAIMA KCeHOOHOTHUKA;

¢ BUI CAA3HCTOH 000NMOYKR, ¢ TONIAHA;

* ODPOIOICKHTENLHOCTS KOATAKTA;

¢ HHTCHCHBHOCTh KpOBOCHAOXeHHA  aHATOMHYECKOHN
CTPYKTYPERL
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Ilepopameaoe mocTymnenme. HexoTopre EceHOOHOTHKW —
CTPYKTYDHEIE AHANOTH XH3HEHHO BAKHBIX XUMHYCCKAX COCIH-
HeHHH ~— MOTYT HOCTYOATH B OPTaHH3M TIPH NOMOIH AKTHBHO-
TO TpaHcmopTa. TaxuM Xe crocofoM MPOHAKAIT [TTHKOIMAH,
CpelH KOTOPHIX HEMAIO BLICOKOTOKCHYMHIX BELIECTB (aMHTAa-
JHH, AUruToKcHH, 6ydoToKcHE 1 ap.). OmHAKO OCHOBHHM SBVIS-
ercs MeXaHH3M MAcCHBHON IHdupy3HH BelleCTE uyepe3 SIHTE-
Jmit KKT.

Hmramamomsioe Bocrymnetie, Jlerkme — opra, mpeaHasHa-
YeHHBIN UL OCYINeCTRIeHHA ofMeHa BellleCTBaMi, B JACTHOCTH
XE3HEHHO BAKHEIMH Ia3aMH, MEXIY OPraHHIMOM H OKpyXaio-
mieit cpepoit. IToMio BaEpIXaemoro O, U ApyTHE BellleCTea, Ha-
XonguHecd B opMe ra3a HiH Dapa, MOTYT JIETKO IIPOHHKATD Je-
pe3 Jierkme B KpPOBOTOK. BNaronpusTHEIM yClIOBHEM BCACHIBa-
HHY BeIIeCTB ABIAETCA Takae GoNblIas nnomans MOBEPXHOCTH
JIETKHX, COCTARASIONIAS ¥ B3POCIIOTO UeNIOBeKA B cpeaHeM 70 M2,
¥ YeThipexaeTHero pefeHra — 22 M2,

A3po3oms — 310 cMechk (a3, TIpH HHransmun aspo3oneit rmy-
OHHa HX MPOHMKHOBEHHA B NHIXATENLHEIE ITYTH 3aBHCHT OT pas-
Mepa vacTan, O6baHO pasMephl YacTHIL B a2PO30NH KonefmoT
¢ 01 0,5 1o 15 MKM, ITO OnpeneaseTca KOHICHTPAIHeH pacIInl-
JICHHOTO B BO3KYXEe BEIeCTBA: YeM BHINC KOHIGHTPALMA, TeM
KpyHHee JacTHuk:. [y6oKoMy MPOHUKHOBEHUIO YACTHII B JBIXA-
TeAIbHbIE MYTH IIPENSTCTBYET MX CeOAMEHTALIAS HA CAHIMCTHIC
o6onouxkn. KpynHele YACTAUN HAKAINTHBAIOTCA HA CIH3HCTOR
BEPXHMX OTHEJIOB NBXATENLHBIX IIVTeH, JACTHIH CpeIHEro apua-
MeTpa — B Gonee ryfOKHX OTHENAX, H, HAKOHeN, MeMbYalume
YACTHITEI MOTYT BOCTHYb IIOBEPXHOCTH albBeol. CellMMeHTaHH
KPYOHBIX YaCTHII CIIOCOGCTRYIOT aHATOMHYECKHE O0CODEHHOCTH
OpPraHOB ALXaHHA, Y GOALIIEX J3CTHIl CKOPOCTL OBICKCHHA B
CTpYye BO3AYXA H HHEPIHOHHOCTE SOJInlle, YeM Y MeJIKHX, ITO9TO-
MY IIpH KaXaoM Haru(e BOSAYXOHOCHBIX NMYyTeH OHM CTANKHBA-
10TCA C BCTPEYAIMMMCA HA MX OYTH NOBEPXHOCTAMM H cOpOK-
PYIOTCS Ha HUX.

Iocne pezopOumM B KPOBb BEIECTRO B COOTBETCTBHH C Tpa-
JHCHTOM KOHICHTDAIHMH PAcIPEAe/IACTCA 110 BCEM OpraHaM M
tkaHAM, Ilo GoapImest 9acTH BemecTsa pacIpenenmoTed B Opra-
HI3Me HepaBHOMepHO. HeoAMHAK0BO U BpeMa IpeJhBAHAA KCe-
HOGMOTHKOB B pasNHIABIX OpraHax ¥ TKaHax. Hekoropnie n3bu-
paTeNbHO HAKAIMMBAIOTCA B TOM HIH HHOM OpraHe, TKaHH, Ia-
Xe KIeTKaX OnpeleleHHOIO THIA. Tax, CBHHEN, CTpOHIIM oe-
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TIOHHPYIOTCS NTPEMMYINECTBEHHO B KOCTAX H T.I. ToKCHIeckHit
npoilecc OaneKo He BCErNA XAPAKTEPH3YETCS NOBpEXICHHMEM
HMEHHO TeX CTPYKTYD, B KOTOPHIX BEHICCTBO AKKYMYIHPYETCd B
HaubonnmeM Konuuecte. CBHHeL, HAKONMHBINMIACT B KOCTX,
NpaKTHISCKH He o01amaeT GHONOTHYSCKON aKTMEHOCTHIO.

Paszmayunble TOKCHKAHTH MOTYT 06pa3oBhBarh ¢ GHONOIH-
YECKMMM MOMIEKYIaMHM KOBANICHTHEIS CBA3M M TakuM o0pa3oM
HAKAIUIHBATLCA B TKAHAX. THIMUHEIMH NpHMepaMy SBAAIOTCS
METALTE, o0pazyIolie KOBATEHTHRIE CBA3H ¢ GenkaMy U JpyrH-
MH JIATAHAAMH H T.1. MBIOBAK BCISACTBHE BRICOKOTO CPONACTBA
K KepaTHHY AeNOHUpYEeTCA B HOITAX M BOJOCAX, CBHHEIl — B
KOCTHOH TKaHH. UpeaMepHOEe NOCTYIIIEHNE Xereaa B OpTaHu3M
MIPHBOIMT K PASBHUTHIO NEMOCHIEPO3a, KOTOPHI MOXET COXPa-
HATBHCA HA OPOTSDKEHHH Beel XKR3HU,

Hpyroft MexaHHMIM OeNOHMPOBAHWA — HAKOIDICHWE JHIIO-
¢WILHBIX BellleCTE B XMpOEOit TKaHH. TaxmM ofipazoM, B Opra-
HU3Me B TeYeHHS MHOIHX JeT COXpaHIIOTCH TIOMUIHKIMYSCKIS
(DOHTATOreHUPOBAHELCS ) ApOMATHUSCKHE YITeronoporst (TIAY),
HEKOTOpHI¢ XA0popraHnueckue uucektuamas (IAT u 1.4.).

uepes Jerxme. depes jerxme BBIIEIAIOTCA JETY-
yre (IpA TeMIIEPATYPS TeNA) BEILLECTEE H JeTY'UHEe MeTabOMNTH
HENIETYIHX BeIeCTB. BHIBeAeHIEe OCYIIECTRISETCS B COOTBET-
CTBHH ¢ TEMH Xe 3aKOHOMCPHOCTAMHE, 9T H pe3opbims. OcHOB-
HBIM MEXaHHIMOM Mponecca apmerea uddyns keenobnoT
Xa, APKYIHPYIOLICTO B KPOBH, Yeped albBeoMIpHO-Kaltwuisp-
HHit Gaphep. Ilepexon neTyYero BelllecTBa M3 KPOBH B BO3AYX
aNBBEON ONPENENseTCA IPATASHTOM KORIEHTPAITHH HIH Napity-
aNBHBIM JARICHEAEM MEXITY CPeNaMy.

Ioweunas >kcxpenps. [Touxy — BaXHeHIIMil oprad BELIETE-
HHA B OpranmsMe. Yepes moUKHM BRIBOIATCA LPONYKTH o6MeHa
BeIIeCTB, MEHOIAS KCeHOOHOTAKHA H NPOOYKTH HAX MeTaborHM3Ma.
Macca nouek — uytr MeHee (,3% MaccH Tema, OFHAKO 4epe3
9TOT OpraH nporekaer Gomee 25% mMmHyTHOrO 00BEMa KPOBH.
Braronaps xopoireMy KpoBOCHA0KSHUIO HAXONFIIAECH B KPOBH
BEINSCTRA, MOMICKALINE BHBEICHHIO, OHCTPO NMEPEX0IAT B oY
KH, 2 3aTeM BRUICSIOTCH ¢ MOUOIL,

Boigenetie nedensio. B OTHOIIEHNH KCeHOGHOTHKOB, TTOIAB-
IMX B KPOBOTOK, MTE9eHb BRICTYITAECT H KaK OpIaH SKCKPELUH, 1
KaK OCHOBHOM opraH ux Merabomuama. TleueHn BHATAST XUMH-
YeCKH¢ BEHICCTBA B K&MUb, OPHYEM He TOABKO SKIOTCHHBIC, HO
H SHAIOTEHHES, TAKHE KAK XKSAUHES KHUCIOTHL, XSMIHHC ITHI-
MEHTE], SMSKTPOMNTDL
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Bripenaiomuecs BEIIECTEa JOMKHE IPOXONHTE Yepes fape-
ep, ofipa3yeMElll SEAOTOIHEM NEHEHOYHBIX CHHYCOB, (ajanpHOM
MeMOpaHoOH M rernaTolHTAMHA.

IIpouece PKCKpEIMH KCeROOHMOTHKOE OCYIMECTRAAETCA B ABa
JTANa:

© 3aXBaT FeNaTOLMTAMMH;

© BLEITIEJICHNE B JKeTIb.

Hpyrne nyTh Bumenenns, Hexoropoe mpakTAvecKoe 3Haye-
HH¢ HMeeT BRIBeieHHE BEIIeCTB ¢ MOFOKOM KOPMANIHX MaTepeit
F CEKPETOM TIOTOBRIX, CAbHEIX, CIOHHKX Xene3, Kak npasmio,
B OCHOBE MOABTEHMT KCeHOOHOTHKA B CEKpeTe XKeNe3 IEKHUT Me-
xaHmM Tnpoctoit TuddyIun. DTH cnocobH FKCKpeU NpaKkTH-
YSCKM He CKasHIBAIOTCA Ha MPOAODKHTENLHOCTH HaXOXKICHUS
BeJI{eCTS B OpraHH3IMe, HO MOTYT JIEXAThL B OCHOBe MOSBICHAA
OTAeNbHEIX NPHIHAKOB MHTOKCHKAIME (yrpeobpasHas cheInb
NpH OTPARNSHHH IIOIHTATOT¢HMPOBAHHEIME TOMAIHKINIeCKH-
MH YTJIeBOAODOAAMH; CBUHITOBAS KaliMa Ha necHax). BosMoxHO
OTpAaBNeHne HOBOPOXKACHHEIX, MATAICHINXCA MOTOKOM MATepH,
TAKMMH BeJljéCTBAMH, KAK TATOTeHCONePXKANIAe HHCCKTNIIHIB,
MeTaNNk 1 T.A,

OmmvmHanEg KCeHOOHOTHKOB B MOJOKO 3aBHCAT OT HX
cpoficT. X0opolI0 pacTBOpHMEIE B BoIle KCCHODHOTHKH TAKHM
nyTeM NpaKkTHYECKA He BHmensiorTcd. JKHpopacTBOPHMEIS
coemuaHeHnA ¢ GOABIIAM IIEPEONOM MONYBEIBeNCHUS O0Hapy-
XHBAIOTCA B MOJIOKE TIOPOii B 3HAYMTENBHEX KOAmaecTRax. Tak,
B SKCIIepHMeHTe YCTAHOBJIEHO, YTO SIMMHHAIIAE XIOPCOACpKa-
IMX MHCEKTHLHANOB B KOPOBEE MONOKO MOXET COCTABNIATL IO
25% oT BBeIEeHHOT'O KONHYECTBA.

3.3. OCHOBHbIE MEXAHW3MbI AEACTBUA
KCEHOBUOTUKOB

Cniocofbl TOKCHMECKOro BO3feficTBHA. Pa3fnNyalorT HECKONBKO
OCHOBHEIX CIIOCOGOB peaH3aliiH KCeHOoOHOTHKAMH CBOETO TOK-
CHYECKOTO BO3MEHCTBHA HA OPraHH3M YeNIoBeKa,

o H3Menenne MerabommaMa KNeTOK WA TKaHed, CBa3aHHOS
¢ HApYUICHMAMH B OpraHu3Me¢ H IMOABNEHHEM OIpeReneHHOH
CHMITTOMATHKH,

¢ Boapeiicreme Ha krerounyio JHK, u3MeHeHRe reHeTwye-
cKoit HEDOpMALINN H €¢ peann3alllA B BUEE 3MOKAYECTBEHHON
TpaHc¢OpMAlHA KIETKH. YCTAHORJICHO, MTO OHKONOTHYECKOE
3alomeBaHHe pa3BHBAETCA He Cpasy, a TIOCAe TOro, KAK KIeTKa
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HAKOMMT HeeKOMBKO (0T 4 1o 10) noppexnenmit THK. ITospex-
IeHVA B CTPYKTYPE XPOMOCOM, BEI3BAHHEE A¢HCTEHEM KCeHOOH-
OTHKOB, MOTYT II¢peNaBaTLCA OT NOKONEHMA K nokoreHHo. Ha-
NIpAMED, MaThlie A03hI HUTPO3aMHHOB, BEOTHMEIE (epeMeHHEIM
MBIIIAM, HHAYIIHPOBAMA THIIHYHEIE ONMYXOMH He TOJIBKC Y MaTe-
peii, HO H B NOCJEIYIOMMX [IOKONEHHAX, XOTE IIOTOMCTBO MER
1melt He HMeNI0 HUKAaKOro KOHTAKTa ¢ HUTPOSAMHHAMHL

o [Tonpaxxanwe neficTBAIO eCTECTRSHHRIX XHMIYECKHX COSIM-
HeHHl (HampAMep, TOPMOHOB), QYHEKITHOHHUPYIOIHX B OPraHH3-
Me. [IpH TakoM MexaHu3Me JeicTBHA KCeHOOHOTHKH HApYIIAIOT
HOPMAIBHHI POCT H pa3BHATHE OPraHoOB, TKaHel, BKIMIOYAN HepB-
HYI0O M HMMYHHYIO CHCTEMEL,

o l3MeHeHMe aKTUBHOCTH HMMYHHOM CHCTEMBI ¥ WeJIOBEKA.
3710 BO3AEHCTBHE BRIOYAET HMMYHHYKO MOTYJISIMIO, BRIDAXAN0-
LIYIOCH B M3MEHCHHH aKTHBHOCTH HUMMYHHBIX KOMIIOHEHTOB
(Hanpumep, uncna T- win B-iUMQOLMTOR B KPORH), pasBHTHN
THIIePYIYBCTBATEBHOCTH M CTHMY/ISIMH ayTOMMMYHHBIX IIDO-
ueccoB B opranmsme. ITono6HEM felicTBAEM OTAMYAIOTCS apo-
MATHYCCKHE YLIEBONOPOABI; KapbaMaThl (Knace NMECTHIHEOB);
TOKENBIE METAIH (PTYTH); MIOreHIPON3BONHEE APOMATHYE-
CKHX YITeBOROPOAOB (IOMHXIOPUPOBAHHHE COeaMHEHNA); hoc-
dopopraHuyecKne CoeINHEHNS (MECTALIMAB); METAUIOOPTaHH-
YecKHe COeIMHEHHA OoBa; aTMOCthepHbIe OKMCIHTEIH (030H 1
JMOKCH] a30Ta); MOMHLMKINYECKHe apOMAaTHUeCKHe YIIIEBOJo-
ponp! (IPORYKTHL CXUTAHHA YT/14, HedyT, Mycopa).

B ocHOBe Bcex 3THX MEXAHH3MOB JIEXAT onpeacieHHble IIpo-
[ecCH Ha pajYHBIX HepapXudecKHX YPOBHAX, KOTOphie Heob-
XOAMMO PaccMOTPETh NIOEPOHHO,

Monexyaapaniii yponenb. OcHOBa MepBHIHOTO BO3MeHCTBHA
KCeHOOHOTHKA Ha KIICTKH OPTaHH3MA Hallle BCEro — MOMEKYIH-
mumenn. Haubomee ya3BUMBIME O0BeKTAMH SARAAIOTCI GOMB-
Ke [0 PaIMepy MONEKYIIH, HMEKIHe MHOXKECTBO PeaKIHOH:
HO-aKTHBHBIX TPYIZTHPOBOK WM OGAaNAlONIAe CIIOKHOCH HAIMO-
neKynapHolt opraHmzanmeil, K HAM OTHOCATCS HYEJICHHOBES
racnoTH (ocobenno JJHK), 6enxs, depMeHTHI, a TAKKe AN
IH. B3aumonelicTeHe MEXIY HAMA MOXET OCYIIeCTRIATHCA He-
CKOIBKHMH criocobaMu.

o Hexosasenmnoe ceaswmieanue, OHO TIPOHCXOINT IIOCPEH-
CTBOM (POPMHPOBAHAA BONOpPONHON, MOHHONA CBaA3el ¥u cun
mgpocdobHoro p3auMoneiicTeyA (CATH Ban-nep-Baansca) Mex-
Iy MOMeKyNnoH-MMIITeHbIO 1 XceHoOHoTHKOM. PopMUpyeTCs He-
CTAORNBHBIE KOMIUIEKC, YeMy ¢Ioco0CTEYeT NOBOABHO HH3Kad
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BeIMIHHA 3HEPruy caMoit cpa3y. B ciny 310ro ofCTOATEARCTRA
ofipazoBaHHe NONO0HLIX KOMITIEKCOR OORIMHO ofpaTHMO.

o Kosanenmuoe neobpamumoe ceasmearnue. Taxoe B3anMOTeH-
CTBHE MIPOUCXONHT MyTeM 06pa30BaHHA IPOUHOM, KOBATCHTHOM
cBs3H. OBBIMHO COMPSDREHO ¢ U3MEHEHHeM CTPYKTYPH M/HIH
GYHKIIMH MOAEKYIL-MHINEHU H TI0 CBOEMY XapaKTepy ABITeTc
HeobpaTHMBEIM. TIpH 3TOM TOKCHYECKHE COSTHHEHUS ¢ ANEeKTpO-
(ANLHEIME CBOMCTBAMH TIPHCOGHAMHSIOTCS B OCHOBHOM K Oenr-
KaM MM HYKITEHHOBBIM KHCIOTaM, HyKIeo(hWILHEIES KCeHOOHO-
KA (Hanpumep, CO) = x reMcofepxammM GenkaM W dep-
MEHTaM, HEHTPATEHEE MOIEKYIH MOIYT B3aUMOASHCTBOBATD €
Jamagame i JTHK.

o Criumynayus peaxyuii Oezudpuposanus, HeliTpalbHER, HO
AMEIOLIHEe HECIIAPEHHBIE MEKTPOHH, T.e. CBOOOMHOpANMKATL-
Hele o ¢Boell mpHPoIe MONEKYNEl KCeHOBHOTHKOB, MOTYT IIpH-
BOTHTD K ReIrMAPHPOBAHIC MONEKYA-MHILICHEH;

HO* + R-SH — HOH + R-§*;
R-SH + HSR — RS-SR.

JlaHHbI nponece compoBoxaaerca dhopMUpoBaHHeM HOIMe-
PEUHEIX MeXXMONEKYAPHBIX cBa3elt TuTa Senor-~Genok, THK—
JHK, THK—6enok, a Takcke BHYTPMMONEKYNAPHEIMHA pa3phiBa-
MH IOIHNEITTHIHOM AIH IOMEHYKIeOTMIHEIX Lienodek (puc. 3.3).
B munmnHoit cpene noaobHzsle BO3NelCTERA CBI3aHE ¢ H