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Haois CJIFOCAP,
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naTojoriyHoi Mopdosorii 1 (i3ionorii  QakyapTeTy BETEPUHAPHOI MEIULMHU 1
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Onexciu /[AHY YK,

JIOKTOp BETEpUHAPHUX HAyK, Tpodecop, 3aCTYIMHUK JUPEKTOpA 3 HAYKOBOI
po6oTH [HCTUTYTY KITIMAaTHYHO OPIEHTOBAHOTO CUIbChbKOTO rocnonapctsa HAAH

Temana KAPYEBCBHKA,

KaH/JHWJaTKa BETEpPHHAPHUX HAyK, JIOLICHTKA, JOIEHTKa Kadenpu iHPEKIIHHUX Ta
1HBa31MHUX XBOpPoO (aKyabTeTy BETEpUHAPHOI MEAUIIMHM 1 TEXHOJIOTIH Yy
TBApUHHUIITBI 3aKiaay BUIIOL OCBITH «I1omiIbChKHI TepyKaBHUN YHIBEPCUTETY.

Koncrmekt nexmii 3 auctuiuiiad «@izionoris TBapuH» Ui 3400yBadiB JIPYroro
(Mmarictepchkoro) piBHS BHUIOI OCBITH crenianbHocti H6 (211) «Berepunapna
menuiuHay /Hanis CJIKOCAP. Kam’saeupb-ITominecekuii: 3BO «I11Y», 2025. 140 c.

BiamosinHo 10 po6o4oi mporpamMu MpeacTaBlIeHO y3arajlbHEHUN KOHCIIEKT JICKIIH 3
muctuIUTiHE  «Di310710Tise TBApUH». Y KOHCHEKTI OCOOJNIMBa yBara MPHALISIETHCS
MOJICKYJISIPHUM MeXaHI3MaM TiepeOiry (i3ionoriunux siBuil. BukmamgeHo ponb i
B32€MO3B'30K HEUPOryMOpaJbHUX MEXaHi3MiB TSTTBHOCTI
¢bi3i010r0-MOpHONOTIYHUX MPOIECIB Ha KIITHHHOMY piBHI 1 iX 3B'SI30K 13
IpolecaMy LUTICHOTO OpraHi3My TBapuH 1 NTull. Po3mIsHyTO mMUTaHHA nepediry
(h1310J10TTYHUX poLECIB YIIPOJIOBXK KUTTENSUIBHOCTI TBAapVH,
MOpQoQyHKIIOHAJIbHA aJanTalis OpraHi3My 10 HaBKOJIMIIHBOIO CEpeJOBHIA Ta
BIUIMB Ha PICT 1 PO3BUTOK TBAPUHHOI'O OPraHi3My, 13 ypaxyBaHHSM OCOOJIMBOCTEM
eBostronii. KoxkHa JieKiiisi MiCTUTh pEeKOMEH I0BaH1 MUTaHHS JIJI CAMOKOHTPOJITIO.
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INEPEIMOBA

Hapuanpbna nucoumurina «@i3iojoriss TBapuH» 3aliMae IPOBITHE MICIE y CHCTEMI
miaroToBku (axiBiiB cmemiaasHocti H6 (211) «BetepuHapHa MeaUIIMHAY,
dbopmyroun y 3100yBaviB BUILOI OCBITH YSIBY PO OPTraHi3M TBApPUHU SIK €IUHE IILJIE,
ajle B TICHOMY B3a€MO3B»S3Ky 13 OTOUYIOUMM CepeqoBHIIEeM. BoHa BHBYae
(1310JI0T1YHI TIPOLECH, SIKI B1IOYBAaIOTHCS B OpPraHi3mMi TBapMHHU YNPOJIOBXK BCHOTO
nepioay KUTTENISUIBHOCTI. BaxxnuBa posib, MpU BUBYECHHI TUCUUILIIIHHU, BIIBOJAUTHCS
BUBYEHHIO  B3a€EMO3B'SI3Ky  HEHPOryMOpaJIbHMX  MEXaHI3MIB  JisUIBHOCTI
¢1310710r0-MOpOJIOTTYHUX MPOLIECIB Ha KIITHHHOMY PIBHI 1 iX 3B'SI30K 13 LILIICHUM
OpraHi3MOM TBapWH 1 NTHUIl, BUCBITIIOIOTHCA MUTAHHSA MOPHODYHKIIIOHATLHOT
ajanTallii opra”iaMy TBapWH 1 NTHIIl, SIKI TOTPAIUISIOTH B HOBI, Pi3HI cepeoBHUIIA
yTPUMaHHS.

Metoro BuBYEHHS AMCIUILIIHU «®Di3ionoris TBApUH» € TOMIMOJICHE BHUBYEHHS 1
mi3HaHHS (DI310JIOTTYHUX TPOIECIB y KIIITHHAX, TKATMHAX, OpPraHax 1 OpraHi3Mi B
I[IJIOMYy Ta iX BIUIMB Ha PICT 1 po3BUTOK TBapuHHU. [Ipu 110My, BpaxoBy€ThCS BUI0BA
Ta BikoBa crienu(igHOCTI Ta (i310JI0TTYHHNA CTaH.

AKTyanbHICTh BUBUEHHS AUCUUIUTIHE «Di310JI0Tisl TBApUH» MOJATAE TAKOXK B TOMY,
10 BOHA € OCHOBOIO JJIsi BUBYEHHS MapakiIHIYHUX Ta KIIHIYHUX AUCHUILIIH, caMe
(1310JI0T1YHI METOAMKU JTOCIHIJKEHb JISAMJIA B OCHOBY IMOCTAaHOBKH JiarHo3y IpuU
pi3HMX marojoriax. Jlo mnpuknagy, pe3ylbTaTH TeMaToJIOTIYHUX JO0CIIHKEHb
CBiU4aTh MPO T€ YU HASBHUH 3amaJbHUN TPOIEC Y TBApUHH, IO JIOTIOMAaraeB
J1arHOCTHII 3aXBOpioBaHb. OTKe 1 MOMEPEHKEHHIO PI3HOTO POy MATOJIOTIH, ajixKe
0e3 MOOKOro Po3yMiHHS (Pi310JOTTUHMX OCHOB HEMOXKJIIMBO 31MCHIOBATH HAYKOBO
OOTpyHTOBaHY AISUTBHICTh Y BETEpUHAPHIN MEIUIMHI.

[IpencraBneHnii KOHCIIEKT JIEKIiN 3 TUCIUIUIIHN «Di310710T1s TBApUHMY TOKIUKAHUN
3a0e3neunTy 3700yBayiB BHINOI OCBITU 0a30BUMM Ta Cy4aCHUMHU 3HAHHSMHU TPO
MexaHi13MU (PyHKIIIOHYBaHHS OpTaHi3My TBapWHH. TeMaTuka JIEKIIHHOTO MaTepiary
OXOIUTIOE JIETATbHUN PO3IJIS MPOIIECIB, MO BiAOYBAIOTHCSA Yy PI3HUX CHCTEMax
OpraiaMmy: KpoBOOOITY, TUXaHHs, TPABICHHS, HEPBOBOI Ta TyMOPAJIbHOI PETYIIAIII],
BU/IJIEHHS Ta 1HIII..

JlaHuil KOHCIEKT JIEKI[1H po3po0OaeHUI BIANOBIIHO 10 poOOYOi MpOorpaMu HaBYAJIbHO1
TUCIUIUTIHU «D1310J10T1sl TBAPUHY, 13 YpaXyBaHHSIM CyYaCHUX HAyKOBHX JOCSTHEHD,
OCBITHIX CTAHJAPTIB Ta MPAKTUYHUX NOTPEO y raiays3l BETEPUHAPHOT MEIULIMHU, 1110
703BOJIAE€ cpopMyBaTH, y MaOyTHIX JIIKapiB BETEPUHAPHOI MEAUIIMHU, TpodeciiiHi
KOMITETEHTHOCTI Ta HABUYKH.



Becr HaBuanbHMII Marepiai, 110 HABEJAECHUN Y BUAAHHI, PO3MOIIIICHUIN 32 OKPEMUMU
Temamu. Buknaa marepiaiy JICKIIH MOMAETHCSA Y BHIVISAL BIJAMOBIACH HA MUTAHHSA,
SK1 TIOCTaBJICHI O KOXKHOI TEMU, [II0 CTUMYJIIOBaTUME 3700yBaviB BUIIOI OCBITH /10
aKTUBHOI CaMOCTIMHOI pPOOOTH 1 Opi€HTYBaTMUME iX JO TMONIYKY JOJaTKOBO1
iH(popmarii 3a Temor. Came TOMy, Ha TIOYaTKy KOXKHOI JICKIi HABEACHUHN TEPEeITiK
OCHOBHHMX TMHTaHb, fAKI PO3MANAIOTHCA, a HANPUKIHII — TUTaHHS IS
CaMOKOHTpOJIt0. [[1s1 Kpamoro omaHyBaHHS HAaBYAJIBHOIO Marepiany, y KIHII
KOHCIIEKTY  JIEKI[IH  MICTUTBhCSL CIUCOK PEKOMEHJOBAHOI  JiiTepaTypu Ta
IHTEpHET-PECYPCIB.

BBakaro, 110 3ampONOHOBAHMIA KOHCIIGKT JICKIIiH JOrmoMoxe 3700yBadyaM BHIIOT
OCBITH MPH BUBYCHHI TUCHUIUTIHU «D1310710T1s1 TBAPUHY.

Tema 1. Beryn go ¢isiostorii

[1nan

1. Busnauenns dizionorii.

2. Oprani3m Ta HOr0 BIaCTUBOCTI.

3. Metonu (i310J0TTHHUX JTOCI1IKEHb.
4. Jo ictopii ¢izionorii.

1. Buznauenns ¢isioJiorii

Dizionocia — 1e HayKa, 110 BHMBYAE 3aKOHOMIPHOCTI q)yHKmOHyBaHHs{ AKUBHUX
OpraHi3MiB Ta iX CKJaJ0BHMX YaCTHH Yy iX €THOCTI 1 B3a€MO3B'SI3Ky 3 HABKOJUIIHIM
CEpEeIOBUIIIEM.

JisnbHICTE Opra”izMy abo OKpemMoi HMOro 4YacTMHH Ha3UBalOTh (Pi310J0TIUHOIO
dyskiieto. DizionoriyHi GyHKIIT HOCATh MPUCTOCYBATLHUN XapaKTep.

@i3ionoris CKIaNAa€Thcd 3 OKPEMHUX Y 3HAUHIM Mipl CaMOCTIMHUX JHUCIMILIIH.
3acanvha izionoeisi JOCHIIKYE MPUPOIY TAKUX OCHOBHUX JKHTTEBUX IPOIIECIB, SIK
OOMiH PEYOBHH 1 €HEeprii, MOAPa3IUBICTh 1 30yUIUBICTD, 30yIKEHHS 1 TaIbMyBaHHS,
M'A30By 1 HE M'I30By PyXOMICTb, pICT 1 cTapiHHSA. OIHMM 3 pO3AUTIB 3arajbHOI
¢d13100rii € (Pi31070TisI KIITUHU. Y3arajlbHIOIOUUN XapakTep MaioTh MOPIBHSIIbHA,
€BOJIIOLIIiHA Ta ekojoriyHa izionoris. Ilopsn 3 y3araiabHIOIOUUMHU 1CHYIOTb
crieniayibHl a00 vacTkoBl po3aunu (izionorii. e gizionoeia okpemux epyn meapun
(Hanpukiag, (i310J0Tisl CUIbCHKOTOCTIOAAPCHKUX TBAapHUH), OKPEMUX KJaciB (KOMax,
puo0, MIa3yHiB), OKpeMHUX BUJIIB (MEIOHOCHOI OJIKOJN), (i3i0N102i5a OKpeMUux opeanisa
(ceprsi, HUPOK, TIe4iHKHU), (Di31070TisI OKpeMHX TKaHUH (HEpPBOBOiI, M'SI30BOi),
Qizionocin oxkpemux Gyukyitu (TpaBieHHS, KpoB0ooOiry). dizioyioris IOIUHA —
HAJICKUTh JI0 YaCTKOBUX (PizionoriyHux aucuuiunid. OkpeMuMu ii Tray3sMu € Takl
MIPUKIIAJIHI JUCHIUIUTIHY, K (izionoris mpaii, (izionoris roaieii, BikoBa (hi310yI0ris,
kocMmiyHa (izionoris 1 T.4. Kpim Toro, ¢i3io0rito NpuiHATO AUIUTA HA HOPMAJBHY 1
MIaTOJIOTTYHY.

2. OprasisM Ta ioro BJIacTUBOCTI

OpranizMm — >XuBa aHAaTOMOTICTOJNOTIYHA CTPYKTypa, fKa Yy (YHKIIOHaJbHOMY

BIJIHOIIICHH] SIBJISIE COOOO €/IMHE LILJIE.



Kupi opraHizmMu, Ha BIAMIHY BiJ TUT HEXHUBOI NPUPOAH, 30€piraroTh BIAHOCHY
CTAaOUTBHICTh BHYTPIIIHBOTO CEPEIOBHUIIA, TUM YAaCOM K B T1JIaX HEXHUBOI MPUPOAH
] BIUIMBOM PI3HOMAaHITHHX (DaKTOPIB 3MIHIOETHCS XIMIYHUU CKJIaJ, CTPYKTYpa,
HACTYTAE iX 3pIBHOBAKEHHS 13 IOBKLLISIM.

VY mporieci eBooIIii opraHi3M HaOyB BIIACTUBOCTEH MPOTUCTOATH 3MiHAM OTOYCHHS.
Maroun BeNMKMH 3amac MOTEHLIANbHOI (XIMIYHOI) €Heprii, OpraHi3M akTUBHO
MPOTUIE PI3KUM KOJIMBAHHSAM TEMIIEPATypH, BOJIOTOCTI, BUIIPOMIHIOBAHHIO.

OcHOBHAa yMoOBa KHUTTH — 1€ MOCTIMHMI OOMIH PEUYOBUH MIX OpraHi3MOM Ta
HaBKOJIMIITHIM CBITOM.

3 MpUNUHEHHSAM TaKoro oOMiHy HacTae cMepTh. JIOCHTh Ha KOPOTKHM Yac 3aTUCHYTH
COHHI apTepii, 3yMUHUTH JOCTYI KPOBI JJO TOJIOBHOTO MO3KY, SIK JIFOJMHA UM TBapHUHA
BTpaYarOTh CBIIOMICTb.OOMIH BUSBISIETBCS B TOMY, IO OJIHI PEYOBHHU HAAXOIATH
710 OpraHi3My, a 1HIII - BUUISIOTHCS Ha30BHI.

Ilpoyec obminy peuosun cknadaemvcsi 3 JBOX TPOTHICKHUX 1 pa3oM 3 THUM,
HEPO3/IILHO TIOB’ I3aHUX MK COOOI0 TIPOLIECIB: acumiisayii ma Oucuminayii.

Acuminayisi — 3aCBOEHHSI PEUOBUH 3 HACTYITHUM YTBOPEHHSIM KJIITHH, MKKJIITHHHOT
piavHYU, TKAaHUH. /Jucuminayis — 1ie po3majl, pydHyBaHHS OpraHIYHUX pedoBUH. BoHa
MOB’si3aHa 3 TMEPETBOPEHHSIM XIMIYHOI €Heprii B 1HII - TEIUIOBY, MEXaHIYHY,
CIEKTpUYHY, TIpoMeHeBy. OTxe, aCHUMUIAIIA BeAe OO HArpOMaDKCHHS, a
JUCUMUISIIIISL — 10 BUTPATH PEYOBUH Ta €HEPTi.

3 OOMIHOM pEYOBHMH IOB’sA3aHI ¥ 1HIII BJIACTUBOCTI OPTaHi3My — MOJPa3IUBICTb,
30y/UTMBICTbh, 30YI>)KEHHSI, PO3MHOXEHHSI, PICT, PO3BUTOK, CIIaJIKOBICTh, MIHJIMBICTH 1
HaJIMHICTE. Bei 1l BIacTUBOCTI 3a0e3MeuyroTh ICHYBaHHS 1HJWBIAQ, HOTO
010JIOTTYHOTO BHU]TY.

Iloopasnusicmov (peakmusenicms) — BIACTHBICTh OpPraHi3My pearyBaTH Ha BIUIMB
HABKOJIMIITHBOIO CepeloBUIlla. BracTuBa POCIMHHUM 1 TBApMHHUM OpraHi3mMam i
BUSIBIISIETBCSI  TIEPEAYCIM 3MIHOIO OOMiIHY PpEYOBHH. 3aBISKH IOJIPA3IUBOCTI
OpraHi3M MPUCTOCOBYETHCS 10 HABKOJIUIITHBOTO CEPEIOBUIIIA.

36yonusicms - 3MATHICTh KUBHX KIITHH BIANOBIAATH Ha IOIPA3HEHHS PEaKIli€lo
30y/mkeHHs. BusHadaeThcs 30yMIMBICTh HAWMEHIIIOK CHJIOIO TOIPA3HUKH, SKa
BUKIWKae 30ymxeHHs. Ll HalimMeHma cuia momapasHuKa y (i3ionorii Ha3UBa€eThCS
MOPOTOM MOApa3HEeHHS. YUM BiH HWKYUHM, TUM BUINA 30YIJIUBICTh TKAHUHHU.

HaiiOinpmr 30yasivBi - HEpBOBA Ta M A30Ba TKaHWHU, J¢ 30Y/KCHHS IIBUIKO
nepeaacThes BiJl OJIHIET KIITUHM JO 1HINOI. 30YIJIUBICTh OB’ s3aHa 3 BUHUKHEHHSIM
OiocTpyMmiB Aii.

36y0orcennss - NISAJIBHUA CTaH TKaHWH, OpraHa, opraHisamy. M’s3 mpu 30ymKeHHI
CKOpPOUYEThCS, 3ajl03a BUJILISIE CEKPET, HEPBOBA CHUCTEMa IMPOJAYKY€E 1 IMOCHUIIAE
HEPBOB1 IMIYJAbCH. 3a HOPMAJIBHUX YMOB 30YIKEHHIO Tepeaye BUHUKHEHHS
CJICKTPUYHUX TTOTCHITIaIB.

BaxxnuBuMH BIACTUBOCTSMU TBAPUHHOTO OPTaHI3MY € PO3MHOJCEHHS, picm,
PO36UMOK, CNAOKOBICMb, MIHAUBICIMb MA HAOIUHICMb.

Posmnooicenns — BIacTHBICTh CaMOBIATBOPEHHS, TOOTO HApPOHKEHHS IOMIOHHMX 0
cebe oprani3MiB.

Picm — 301npIIEHHS. Macu OpPTaHi3My, 1110 PO3BUBAETHCSI.



Po3sumox — mporiec TOCTYNMOBOTO YTBOPEHHSI JTOPOCIOr0 OpPraHi3My 3 3HIOTH
(3aruTiIHEeHOT TUIICKITITHHH ).

Cnaokogicmbs — BIACTHBICTh OpraHi3My TOBTOPIOBaTH B 0ararboxX IMOKOJIHHSIX
nofiOHI O3HaKW, QYHKIiI, THUNMX OOMIHY pedyoBHH. MarepialbHOIO OJUHHIICIO
CIIAJIKOBOCTI € T€H, KU 3HaXOAUTHCSI B XPOMOCOMAX siipa KIIITHHHU.

Minnugicmb — pI3HOMaHITHICTh BJIACTUBOCTEN, O3HAK y PI3HUX OCOOMH HE3AJIEKHO
BIJI X CTYIEHsI CIIOPIIHEHOCTI. MIHJIMBICTh MOXKE OyTH CIAJKOBOIO 1 HE CIIaJIKOBOIO.
CnaaxoBa MIHJIMBICTB OB’ sI3aHAa 3 MyTallisIMU, 3MIHAMHU y CAMUX T'€HaX, HECIaKOBa
- pesyabTar Aii (PakTopiB HABKOJIMIIHLOTO CepeloBUINa SBUINA CHAIKOBOCTI i
MIHJIMBOCTI CKJIQJIal0Th OCHOBY €BOJIOI[IHHOTO PO3BUTKY.

Haoitinicms — BIAacTUBICTh OpPraHi3My TPUBAJIMK 4Yac BUKOHYBAaTH MEBHI (YHKIIII,
30epirarouu Mpu IbOMY CBO1 TOKa3HUKH, CBOFO IIJIICHICTb.

Opra#nism 1 cepeoBuIle SBISIOTh co0oro eaune 1ie. I. M. Cedenon Ta 1. I1. [1aBroB
BEITMYE3HOTO 3HAYEHHS HAaJaBalld B3a€MO3B’SI3KYy TBAapUHHOTO OpraHizMy 1
HABKOJIMIITHBOTO CepeloBUIlla. BOHU 3aBK/IM BHBUYAIU OpraHi3M B MOTo B3a€MOIl 3
OTOYEHHSM. 3a CBOEIO CYTHICTIO, BCA TMOBEAIHKA TBAPWHH BH3HAYAETHCS BILTUBOM
HaBKOJHUIITHBOTO cepenoBuina. [loBemiHKa TIOOUHNA TAKOXK 3aJICKHUTH BiJ 30BHIIIHIX
YMOB, aji€ JUIsl Hei OCHOBHE 3HAYCHHSI Ma€ COLlIaJbHE CEPEAOBHUIIE, KOJIEKTHUB.

T'omeocmas. He3paxxaroun Ha 3Ha4HI TEMIIEPATypPH1 KOJIMBaHHS, 3MIHH aTMOC()EPHOTO
TUCKY, BOJIOTOCTI, TOPYIIEHHS B PEXXUMI XapuyBaHHs, OPTraHi3M 3/1aTHUIN 30epiraTu
Ha MeBHOMY piBHI pH, 10HHUN CcKIad, OCMOTUYHUNA THUCK Ta IHIII TMOKa3HUKHU
BHYTpIIIHBOTO cepefoBuia. lle mocsraeTbcs 3aBAsSKH KpoBO- Ta JiMpoooOiry, a
TaKOX JAISIBHOCTI OpraHiB, sKl 3a0€3MeUyrOTh HAJXO/KEHHS B OpPraHi3M KHUCHIO,
BOJIM, XapyOBUX PEUOBMH (OpPraHd TPABICHHS, AMXaHHSA) 1 BHUBEJACHHIO HA30BHI
IPOAYKTIB OOMiIHY. ABTOPOM BYEHHS MPO CTANICTh BHYTPIIIHHOTO CEPEIOBHUINA €
bpaniy3skuit dizionor Kroo bepnap (1813 — 1878). AmMepukaneub Bonmep KenHon
(1871 — 1945) pmami po3BUHYB 1€ BYEHHS, HA3BaBIIM JUHAMIYHY CTaJiCTh
BHYTPIIIHKOTO cepefioBHINA 1 ¢izionoriyHux (QyHKIIIH opraHi3My roMeocTa3oM (Bif
rpeu. homoios — MOMIOHWI 1 Stasis — cTaH, HepyxomicTh). ['omeocTa3 CTBOpIOE
ONTHMAJIbHI YMOBH JJIS )KUTTEAISUTBHOCT] KJIITHH 1 TKAHUH )KHBOTO OPTaHi3My.

Peryasinisi KUTTEBHX mpoueciB. ICHyBaHHA OpraHi3My IOB’f3aHE 3 HAasBHICTIO
PETYIATOPHUX CHCTEM, SIKI 3a0€3MeUyl0Th HMOro LUIICHICTh, @ TAKOX B3a€EMOJII0 3
HABKOJIUIITHIM CBITOM.

Ha pannix eranax esonoyii Hatinpocmiuioro Gopmoro 38°83Ky 6 opeanizmi 0y8
Mexauizm «8i0 00Hi€i kaimuHu 0o inwoiy. IIpogyKT OOMIHY pEYOBHUH, SKi
YTBOPIOIOTHCSL B TIM YW IHINIA KJIITHHI M1J BIUIMBOM 30BHIIIHBOTO MOAPa3HEHHS,
3MIHIOIOTh KUTTEMISUIBHICTh CYCITHBOI KIITHHHU. Y PE3yJbTaTi JaHIIOTOBOTO
XapakKTepy 1bOTr0 MEXaH13My 3MIHIOEThCS (DYHKIIIOHAIBHUN CTaH YChbOTO OPTraHi3MYy.

HactynHum ertanoM mnpuCTOCYBaHHS OpraHi3My 10 HaBKOJHUIIHBOTO CEpPEIOBHINA
Oyna rymopanbHa peryisiis ¢yHkiid. HagxomkeHHs y KpOB 1 TKAHUHHY PiIUHY
MPOAYKTIB METa0oI3My 13 30y KEHUX KJIITUH Ta TKaHWUH cTaBano Knoo bepuap
MPUYUHOI0 CTUMYJIAIIT I1HIIMX KIITUH 1 TKaHWUH. TEpMIHOBICTh TYMOPaIBHOT
perymsii, sika BIacTUBa POCIUHAM 1 TBApMHAM, 3yMOBJICHA MIBUAKICTIO LIUPKYIISIIT
PIAMHHUX CEPEIOBUIL OPraHi3My.



Haiinockonanimor GopMor0 peryisili BCiX KUTTEBUX MPOSBIB € Hepeo6a pecynayisl.
CrpykTypHi ¥ (i310J0T19HI BIACTUBOCTI HEPBOBOIO arapary 3B’s3Ky 3a0e3Meuniin
JOCKOHAIIy peakliilo opraHizMy Ha mojapa3HeHHs. HepBoBa cuctema ckiiagaeTbes 3
MIJTBSPAIB HEPBOBUX KIITHUH (HEHpOHIB) Ta iX BiApocTkiB. BoHa minuThcs Ha
HEHTpaldbHy (TOMOBHHUM 1 COMHHHMIM MO30K) Ta mepudepuuHy (HEpBOBI BOJOKHA Ta
OKpeMmi HepBOBI KiiTWHHU). HepBOBI BOIOKHA MOXYTh OyTH TOIIEHTPOBHMH, IIIO
nepenatoTh 30ymkeHHs 3 mepudepii 10 IEHTpaIbHOI HEPBOBOI CHCTEMH, 1
BiIIICHTPOBUMH, SIKUMH IMITYJIbCH HIYTh 13 HEHTPY 10 mepudepii. Y IeHTpaTbHIH
HEpPBOBI CHUCTEMI TpPyHH HEPBOBUX KIITUH YTBOPIOIOTH Siipa - LEHTPH, SIKI
pEryaIolTh Ti YW iHIII TporecH. Tak, y JTOBracToMy MO3KY 3HaXOISATHCS ICHTPU
KpOBOOOITY, IUXaHHS, CIMHOBUIIJICHHS, KAIUTIO, YXaHHS, MOPTaHHS Ta 1H.

JliTbHICTE HEPBOBOI CHUCTEMU BUSIBIISETHCS y peghekci. 111 pediekcoM po3yMitoTh
BIJIMOBIJIb OPraHi3My Ha MOJPAa3HEHHS 3 y4acTIO IIEHTPaJIbHOI HEPBOBOI CHUCTEMHU.
HInsx, Mo AKOMY NMPOXOAUTH 30yMKEHHS, Ha3UBAETHCS peIeKTOpHOIO Ayroto. Bona
CKJIQ/Ia€ThCSl 3 peUenTopiB, L0 30epyTh MOJApa3HEHHS, JOLIEHTPOBOIO MUISXY,
HEHPOHIB TOJIOBHOTO 200 CIIMHHOTO MO3KY, BIIIIEHTPOBOTO MUISAXY, poOOYOro opraHa
(M’s13, 3amo3a Ta iH.). Pedrnexc 3mificHIOETBCS 3a TIOBHOI IUTICHOCTI YCIX TI'SITH
€JIEMEHTIB Pe(IIEKTOPHOT TyTH.

3a TMOXOMKEHHSIM peghiekcu TOAUISIOTbCA Ha Oe3ymMOBHI M ymoOBHI. be3yMoBHI
pedriexkcu TOpUpPOIKEHI, BOHM TMEPENAIOThCs 32 CHAAKOBICTIO, HANpUKIa,
obopoHHuUM peduiekc, pediekc ccaHHs, )KyBaHHs, KOBTaHHS Ta 1H. YMOBHI peUIeKCu
YTBOPIOIOTHCSA B TPOIECI KHUTTA 3a MEBHUX YMOB - BUIUICHHS CIMHHA Ha 3amax
KOpMY, Ha OT0 30BHILIHINA BUTIISI.

VY TBapuH, KpiM HEPBOBOI peryJsillii, ICHy€e TakoX 1 TyMopaibHa (J1aT. hAumor piauHa).
KpoB, 1o sxoi HaAXoAATh TOPMOHH, pyXaeThes 3 MBUIKICTIO Biag 0,5 g0 500 mm/c,
THM 4YacoM SIK IIBUJIKICTh MPOBEJEHHS IMIYNbCiB y HepBax — 0,5 - 160 m/c. OTxe,
HEpBOBA CHUTHATI3allisl, TOPIBHSIHO 3 TYMOPAJIbHOIO, MaiKe B TUCSYY pa3iB IIBUIIIA.
Kpim TOrO, rymMopanbHUil CUTHANI HE Ma€ MEBHOTO ajpecara, BiH MOCUIAETHCS SK
«BCIM, BCiM, BCiM». HepBOBMIA cHTHAJ, IPOXOASYN CIEIIaJIbHUMHU ITPOBITHUKAMH,
3aBXK/IU Ji€ HA TIEBHI KJIITHUHY, HA TIEBHUW OpraH i, HAPEIITi, TyMOPaJIbHUI CUTHA
CIOYATKy HApOCTa€ y CBOiM mii, TOOTO KOHIEHTpalis TOPMOHIB y KpOBI
30UIBIIY€EThCS, a MOTIM MOCTYyHoBO ciabmae. Ha mporuBary 1pomMy HEpBOBHI
CUTHAJ 3JIKHO BiJl XapaKTepy MOAPAa3HEHHS 3aBXIH Ma€ BUCOKY TOUYHICTH IO
cuid 1 TpuBanocti aii. CaMe TOMy 3a HasiBHOCTI B OpraHi3Mi JIBOX PEryIsTOPHUX
CUCTEM — TyMOpaJIbHOi W HEpPBOBOI, OCTaHHS HaOyBa€ TOJOBHOIO, MPOBITHOTO
3HaYeHHs. BoHa 3a0e3neuye yci TepMIHOBI peakilii, BACOKUN poOouuii e(heKT.

3. MeToau ¢i3ioorivHux J0CiKEeHb

Dizionocia — eKCIepUMEHTAIbHA HayKa, IIOB’si3aHa 3

MPOBENICHHAM PI3HUX JOCHI/IB, €KCHEPUMEHTIB, y SKHUX

TEOPETUYHI MTOJIOKEHHS 3HAXOATh HA0UHE T1TBEPI>KEHHS.

Haiinpocrimmii MeTos AOCIIKEHHS — 1€ CITOCTEePEIKESHHS

3a TOBEIIHKOIO TBapuH y pi3HUX ymoBax. IBan IlaBinos,

CTIIOCTEPITaloul  «IICUXIYHE» CIMHOBHUJIICHHS Yy CO0aK,

BIIKPUB HOBY (OpMY 3B’SI3Ky OpraHi3My 3 HaBKOJHUIIHIM
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CepeloBUIIIeM — YMOBHUHN pediekc 1 po3poOuB 00 €KTUBHY METOAMKY BHUBYCHHS
KIPKOBHUX TIPOIIECIB.

[IpuknagoM aHAMITHYHOTO MIAXOAY JO BUBYCHHS (Di310JIOTTYHHX TPOIECIB, KOIU
CKJIAJH1 SBUIIA PO3YWICHOBYIOTh Ha MIPOCTIIII, € MeMO0 i30/1606AHUX OP2AHIE.

OcCHOBHHUIA HEJIONIK TaKOi METOIMKH — BIACYTHICTh ICTUHHUX JTaHUX TPO 130IbOBAaHUMN
oprat B I[UTICHOMY, HEMIOLIKO/PKEHOMY OpIaHi3MI.

Hactynuuii meTon, sSKWil HE TOBHICTIO 3aJ0BUIBHHA 1€ Memood 20cmpoz2o
excnepumenmy. CyThb HOTO TMOJSTAE y CHOCTEPEKEHHI 3a JISUIBHICTIO MEBHUX
opraHiB (TE€YIHKH, MIJUUTYHKOBOI 3aJ034, HHUPOK TOLIO0) Ha TBApHUHI, IO
3HAaXONUTHCS TiA Hapko3oMm. [Ban I[laBioB 3ampornoHyBaB METOA, SKHH TO3BOJISE
IPOBOAMTH JTOCITIIPKEHHS Ha 3/I0pOBI TBapHHI TPUBAIUMN Yac y 3BUUAMHUX JIJIST HEl
yMOBaX.

Memoo xponiunozo excnepumenmy. CyTb HOro TOJSTaE B TOMY, IO y TBapUHU
MPOBOAUTHCS HEOOX1HA orepallis (BUBEICHHs MPOTOKH CIMHHOI 3aJ7103H, OIeparis
«y[laBaHOi TOMIBII», 130JIbOBAHOTO MUIYHOYKAa Ta 1H.). Jlochiaw poO3MOYMHAIOTHCS
MiCAs 3arorOBaHHA paHW, KOJIM TBapWHA BHUIYXKala 1 TIOYYBAETHCA I[LIKOM
HOpPMAJIBHO.

Memoo exkcmupnauyii ma nepecaoxcysanusa (mpamcnianmauyii) o0pzamie
3aCTOCOBY€THCS 3 METOI BUBYEHHS (P1310J0TTYHOrO 3HAYEHHS 3a]103 BHYTPILIHBOI
cekpeuli Ta 1HIMMX opraHiB. Ilepeca/KytoTh BUpI3aHUM OpraH IHILIIA TBapuHI a0bo
Ti#i e, aJie B 1HIIIE MICIIC.

Memoo miuenux amomieé CynpOBOKYETHCS BBEJACHHIM y OpPraHi3M paglOaKTUBHUX
130TOIIIB, SIKI BUAUIAIOTH 0, B 1Y -MpoMeHi. 3a J0MOMOTr0I0 TaKoi METOAMKU MOXKHA
BHBYATH MPOMIXKHUM OOMIH pEYOBUH, YCMOKTYBaHHS B IIUTYHKY, KUIIIKaX, OHOBJICHHSI
OUIKIB Y TOMY UM IHIIIOMY OpraHi i B IIIJIOMY OpTraHi3Mi.

Memoo ymeopenna ymosHux peghiexcié mIpOKO BUKOPUCTOBYETHCS JJII BUBUCHHS
BUIIIOT HEPBOBOi MisUIBHOCTI (TIOBENIHKM) TBapuH. OCHOBHMMH IpaBUJIAMHU TPU
L[BOMY €:

- 30Ir y 4acl YMOBHOTO TOJ[pa3HUKa (3ByKy, CBITJIa) 3 OE3yMOBHUM (IIa4€i0 KOPMY,
00THLOBUM TIOJIPAZHEHHSIM);

- YMOBHHUI TTOJPAa3HUK TTOBUHEH MEPEyBaTH O€3yMOBHOMY.

Memoo enexmpuunozo noopasnennsa. Y n1a00paTOpHUX YMOBax ISl MOAPA3HEHHS
TKAHMH 1 OpraHiB HalyacTille KOPUCTYIOThCS E€JIEKTPUYHHM CTpyMoM. BiH He
BUKIIMKA€ TIMOOKHUX JECTPYKTUBHUX 3MiH, HOTO MOYKHA TOYHO J03yBaTd 3a CHUIIOO
Ta yacoMm nii. KpiM Toro, BiH Mae 0araTo CHUIBHOTO 3 MPOLECOM 30YIKEHHS.
YCminHO 3aCTOCOBYETHCS €NEKTPOCTUMYJIALIS M’ SI31B, TIEBHUX AUISHOK TOJOBHOTO
MO3KY IUISXOM BXKUBJISTHHSI B HUX €JIEKTPO/IIB.

Memoo menemempii nae MOXIUBICTh peecTpyBaTd (Hi310JIOTIYHI TIPOIIECH B
OopraHi3amMi Ha BIJICTaHlI 3a JOTOMOTOKO PaJl0CIEeKTPOHHOI TeXHiKU. JaTuuk, sSKuit
(bIKCyI0Th Ha TBapHWHI, IEPETBOPIOE Pi3HI ABUIIA (POOOTY CepIlsi, CKOPOUSHHS M’ SI31B,
TEMIIEpaTypy TOINO) B CICKTPUYHI TIOTCHINaIM, $KI TOTIM ITiJICHIIOIOTHCS 1
PEECTPYIOTHCS OCHIIIOrpadoMm.

Memoo mooenrweanns. 3HaHHS (Bi310JIO0TTUHUX 3aKOHOMIPHOCTEH, iX KUIBKICHOTO 1
AKICHOTO B3a€MO3B’SI3Ky JO3BOJIMJIO CTBOPUTH CII€LIAJIbHI anapary, 10 IMITYIOTb,
Harajyrotb coOOK TOM YW IHIUMK OpraH, HalpUKJIad, MOJAEIb HEPBOBOI KIIITHUHH,
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MOJIeJIb ceprid Ta iH. BTiM, HeoOx11HO mam’aTaTu, 110 Oyab-sSKa MOJIEIb TOBHICTIO HE
MOXXE BIITBOPUTH HAJA3BUYANHO CKJIATHUN KOMIUICKC 010JIOTTYHUX 3aKOHOMIPHOCTEH
OpraHizmy.

VY Gi310/I0TIYHUX TOCIIDKEHHSIX ITOITUPEHUN TaKOXK Memoo zpaghiunoi peecmpauii
CKOpOYeHb M’A3i6, IUXAaNbHUX PpPyXiB TPYAHOI KIITKM Ta YEPEBHOI CTIHKH,
MEPUCTANBTUYHUX PyXiB TIUIYHKA, KHUIIOK TOMIO. BaXInWBOW0O € peecTparis
010€JIEeKTpUYHUX TOTEHLIAB cepusd (enekTpokapaiorpadis), TOJIOBHOTO MO3KY
(enexrpoenuedanorpadis), M’SI31B (enekrpomiorpadis), IUTYHKA
(enexTporactporpadis). 30Kkpema, MIHUPOKOMACIITAOHI AOCHIKEHHS O10CTpyMiB
TOJIOBHOTO MO3KY MpoBOAUTH Kadeapa izionorii TBapud HAY. 3a momomororo
MIKPOEGJICKTPO/IB MOXKHA PEECTPYBATH OIOMOTEHINIANIM KIITHH Ta iX MeMOpaH.
BUKOpUCTOBYIOTh TaKOX 0an1ancosi 00caiou, memoou @Gizuunoi ximii, dioximii,
npo6ooamMs Kamemepuzauiro CyouH.

4. JTo icTopii ¢izionorii

diziooriss BUHUKIIA B TOW JaBHIN yac, KOJW 3 PO3BUTKOM MEIMIIMHU MOTPIOHO OYI10
3HATU HE Juie OyloBy, a ¥ (yHKIIFO TOTO YM IHIIOTO OpraHa Ie TOMi, B CHUBY
JaBHUHY, JAOCHITHUKH PO3THHAIM TPYNH, MPOBOAWIA OKpeMi (i3ioaoriuHi
CTIOCTEPEKEHHS 32 IOTIOMOTOIO BiBICEKITii (YKHBOPO3THH).

OnHuM 13 3aCHOBHMKIB MEIMIIMHH, aBTOPOM JIEAKUX (Di310JIOTIYHHX MOJOXKEHb OyB
JABHBOTPEIbKUN JiKap, pepopmarop aHTUYHOI MeAuuHU [innokpam (OIU3bKO
460-370 pp. no H. e. ) BiH 3HaB, 110 KOBY yTBOPIOETHCS B MEUIHII 1 HATXOAUTH Y
KHILIEYHHK, 32 IMYJIbCOM JOCIHIIKYyBaB poOOTy cepius. 3a ['inmnokpaToM, BIAMIHHOCTI
B TOBEJIIHII JIFOIUHM, 11 CXWJIBHICTh JIO0 PI3HUX 3aXBOPIOBaHb, MEpedIr XBOpOOU
3aJIeKaTh B KUIBKICHOTO Ta SKICHOTO CIIBBIJHOIICHHS B OPTaHi3Mi YOTHPHOX
COKIB-KPOBI (JIaT. sanguis - KpoB), *oBuli (Tpel. chole), 4opHOi x0BYi (Tpel. melas -
qopHHii, chole - sxoBY) Ta cinu3y (rpei. phlegma - cnuz). Apucmomens (384-322 pp.
0 H. €.) — JaBHbOIpelbKud (inocod 1 BUEHUH, yCTAaHOBHUB, IO aopTa, sKa
BIJIXOUTH BIJ] CEPIs, pO3TalyKyeThCsl Ha APIOHIII CyquHU - aprepii. Bin BBaxkas,
[0 OPTaHOM MHMCIICHHS € CepIle, a MO30K BUPOOJISE€ TUIBKU XOJOAHHM CIIH3, IO
POCIIMHH ICHYIOTh IJiIi TBapWH, a TBApWUHU - IS JIIOAEH (aHTPOMOICHTPUYHUN
TIOTJIST Ha CBIT).

[lepuni crpoOu 3acTOCyBAaTH BIBICEKLIIO 3 METOH (Pi310J0TIYHOTO EKCIEPUMEHTY
BiHOCATHCS 10 Il CT. H. €., Konu NaBHROpUMCHKUH Jikap Krnaegoiu I anen niepepizan
TBapyMHaM CHUHHUI MO30K 1 CIOCTEPIraB 3a iX MOBeAIHKOK. OpraHoM MHUCIICHHS BiH
BBa)KaB MO30K. ['asien onuca Oy/0BY CTIHOK IITYHKa, KDOBOHOCHUX CYJIMH 1 MaTKHU.

Binomuii nikap 1 dpinocod Cepennnoi Asii ta Ipany 16n Cina (Asiyenna) (980-1037)
HaZiaBaB 0COOJIMBOTO 3HAYEHHS HEPBOBIN CUCTEMI.

B enoxy CepenHboBiuYsl MPUPOIO3HABCTBO Mailke HE PO3BUBAJIOCK.

3apomkeHHs (i31070Tii K HAyKH, 110 0a3ye€TbCs Ha €KCIEPUMEHTI, BITHOCUTHCS 10
apyroi monoBuan XVI 1 mowarky XVII cr. BaxknuBum erarnom y poO3BUTKY
(hi310JI0TIYHOT HAyKW CIIIJI BBaXKaTH JIOCIIDKEHHSI aHTIMCHKOTO JIKaps, aHaToMa 1
dizionora Binvsama Iapses (1578 — 1657), 1m0 BIAKPHB BEIUKE KOJIO KPOBOOOITY
(1628). IIpo mane kom0 KpoBOOOIry BHeEpIIe BUCIOBUB AYMKY ICHAHCHKUH JiKap
Mizeno Cepsem (1509 abo 1511-1553), 3a mo OyB 3BUHYBaueHHU y €peci 1
CIIAJICHUH.
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Binkpurts  kpoBooOiry  Oylo  TOIITOBXOM  JI0  MOAQJIBIIOTO  PO3BHUTKY
eKCIIepUMEHTaIbHOI (i3ioorii. 3’ aBHIMCS CIIPOOU 3aCTOCYBATH 3aKOHU (I3UKUA U
XiMii 1J1 mosicHeHHsT (Di310JI0TIYHUX SIBHIN B OpPraHi3Mi JIOAWHU 1 TBapuH. Tak,
bpany3skuii dinocod, ¢izuk, maremaruk i ¢izionor Pene /Jexapm (1596 — 1650)
pO3MIIAaB OpraHi3M 3 TOYKH 30py MeXaHIKH. [HII BUeHI TOTO 4Yacy Takox Oynu
MEXaHICTaMU: B TIpoOLECl TpaBieHHS BOAYayM JIMIIE€ MOAPIOHEHHS Xapuy,
NepeMIlIeHHs] KPOB1 OPIBHIOBAJIM 3 PYXOM PIIMHU Y TPyOKax 1 1H.

barato (i3ionoriyHuX MporeciB He MOMIM OyTH 3pO3yMUIMMH 3 MeTap13UYHHX
no3uuii marepianictiB XVIII cr. Bece mne npusBeno 10 BUHUKHEHHS B Oioiorii
17IeaTiCTUYHUX BITAJICTUYHUX TMOMISAMIB, 3T1IHO 3 SKUMHU PYIIHHOI CHIIOH,
NPUYMHOIO KUTTEBUX SIBUII] BU3HABAJIACh HEMAaTepiaibHa, HEJOCTYIHA JIJIsl TTI3HAHHS
«kutTeBa cunay (vis vitalis). XVIII cr. 36ararmio ¢izionorio 3’siCyBaHHSIM
Anmyanom Jlasyazve (1743 —

1794) poni KucCHIO y mpolecax AuxaHHsS Ta ropiHHsa. Pobep Peomwop (1683-1757)
OJIEp’KaB YMCTUMA IIIYHKOBMM CIK TTaxiB, MIJISXOM YBEACHHS iM Yepe3 pOTOBY
MOPOXKHUHY TYOKH, SIKYy MOTIM BiaTuckanu. Jlaoszapo Cnannanyani (1729 — 1799)
MPOBOAMB JOCTIAM Ha cO01, KOBTAIOYM MIIICYKHA 3 MaTepii, HAOBHEHI XJIIOOM 4u
M’SICOM, 1 aQHANI3ylO4d BMICT MICHS BUXOAY iX 3 ILTYHKOBO-KHIIKOBOTO TPAaKTY.
ITanmiiicbkuii MpUpPONO3HABEIb, OCHOBOMOJOXKHUK enekTpodizionorii  JIyidowci
l'anveani (1737 — 1798) n1oBiB HaABHICTH O10CTPYMiB (TBAPUHHOI EIEKTPUKH).

3HayHux ycmixiB ¢izionoria gocama y XIX cr. Came toi Oyao BIIKPUTO KIIITUHHY
OylOBy OpraHi3my, €BOJIIOIIIHHY TEOPil0 PO3BUTKY, 3aKOH 30epekeHHS 1
NEPETBOPEHHS EHEPT1i.

Knitunna teopist Teodopa Illsanna (1810 — 1882) npuBena 10 BU3HAHHS CIIUIBHOCTI
BHYTPIIIHBOI CTPYKTYpPH POCIMHHOTO 1 TBapWHHOTO CBiTYy. EBomroIiiiiHa Teopis
Yapnvza [apsina (1809 — 1882) npo mOXOMKEHHSI pOCTUHHUX 1 TBAPUHHUX BUIB
YCTaHOBMJIA CIIOPIIHEHICTh BCIX OPTaHi3MiB 1 3’sicyBasia 0€3MeXHY PI3HOMAHITHICTh
KUBUX (PopM. 3aBISKH €KCTICPUMEHTAIBHUM JOCTIPKEHHSIM TAJIAHOBUTHX YYCHHX
XIX cr. ¢izionoriga 30aratuiaack 3HAYHOK KUTBKICTIO HOBHUX IOJIOKEHb, SIKI Malld
BEJIMKMM BIUIMB Ha i1 MOJAIbIINK pO3BUTOK. Tak, motinanaens Yapnos benn (1774 —
1842) 1 He3anmexxHo Bia Hboro (Qpaniyys @Ppancya Maocanoi (1783 — 1855)
BCTAHOBMJIM, IO JOpPCaJIbHI PIHI[ CIMHHOIO MO3KYy MAalOTh JOLEHTPOBI, a
BEHTPAJIbHI (TIEPEIHI) BIAIIEHTPOBI BOJIOKHA.

AMepuKaHCcbKui nikap Binvsam Bomon (1795 — 1853) TpuBanuii yac crnocrepiraB 3a
[UTYHKOBUM TPaBJICHHSM MHCIUBI 3 HE3Q)KHBAIOUMM CBHILNEM IIiCJIS TOpAaHEHHS.
Opaniy3bkuil yueuuit Knoo bepuap (1813 — 1875) 3poOuUB BeNMKUN BHECOK Y
BUBUCHHs (Pi3iojorii TpaBieHHS, OOMIHY pPEUYOBHUH, KPOBOHOCHOI Ta HEPBOBOI
cucteM. BiH, 30kpema, 3’sCyBaB 3HAYCHHsS TMEYIHKA B YTBOPEHHI IJIIKOTEHY, POJb
CUMITATUYHUX HEPBIB y PETYJIsAlLlii MPOCBITY KPOBOHOCHUX CYIHH.

Benwmka 3acnyra y cTBOpEHHI €KCIIEPUMEHTATBHUX METOMIB JOCTIHKCHHS HAJICKUTh
HiMenbkoMy Gizionory Kapny Jlioosiey (1816 — 1895), skuil CKOHCTpYIOBaB
KiMorpad, «KpOB’SHMM TOAMHHUK» I BHUMIPIOBAHHS IIBHJIKOCTI KPOBOTOKY,
PTYTHUH MaHOMETP JUIsl pPEECTpailii KpOB’SHOTO THCKY, IUIeTU3MOrpad s
BU3HAUCHHS KPOBOHANIOBHEHHS KIHIIIBOK KpOB’10. Emine [fio6ya-Petimon (1813 —
1896) BiakpuB SIBULIE €IEKTPOTOHY Ta IHILI 3aKOHOMIPHOCTI MPOSIBY €JIEKTPUYHUX
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ABUI y M s3aX 1 HepBax, [ epman lenomeonvy (1821 — 1894) ommcaB onTuuHy
CUCTEMY OKa, JOCJIJIUB MIBUAKICTh MPOBEICHHS IMIYJIbCIB Y HEPBI, cHhopMyrOBaB
PE30HAHCHY TEOpII0 CIyXy Ta iH., Pydonvg [etioencanin (1834-1897) € aBTropom
orepariii 130Jb0BaHOT0 IITYHOUKA y COOAKH.

Benukuii BHecok y po3BuToK cBiToBOi (izionorii XVIII — XIX ct. 3pobuB Muxatiiro
Jlomonocos (1711 — 1765), axuii mwe 3a 17 pokiB no JlaByaspe chopmynroBa
HAayKOBI OCHOBHM CyYacHOi TeOpili OKHUCHEHHS $K CIIOKUBAHHS OpraHi3MOM
arMOCc(epHOro KHUCHIO. 3aJ0Br0 JO €BPOINEWCHKUX YYEHUX BIH BHUKIIAB
TPUKOMIIOHEHTHY TEOPII0 KOJBLOPOBOTO 30py, JaB MeEpIly KiIacu(iKalilo CMaKOBUX
BiMuyTTiB. A y 1836 pori npodecop dizionorii Onexciu Dinomagimcoxun (1807 —
1849) BumaB mepmuii TOM MiApy4yHUKa T Ha3Bow «diziojoris, BUIaHA IS
KEpIBHUIITBA CBOIX CIyXadiB», JI€ BHUCTYNHUB IMOOOPHUKOM €KCIEPUMEHTAIbHUX
nociimpkeb  y - (Pizionorii. digomMadiTChKUA BIIEpIE BHUCIOBUB JYMKY, IO
«TBapUHHE TEIUIO» YTBOPIOETHCS B PE3y/bTaTli XIMIYHMX MPOLECIB Yy TKaHWHax. B
cBoto uepry, Bacunv bacos (1812 — 1879) nepmuii BctaBuB ¢icTylnbHY TPYOKY B
NUTyHOK cobaku. [ls onepartis nsrsa B OCHOBY pO3BUTKY XipypriuHoi (izionorii.

OCHOBOMONIOXKHUKOM (hi310JI0TTUHOT HAyKH, «OaTbkoM (izionorii» € lean Ceuenos
(1829 — 1905). CsitoBy cnaBy BiH 3100yB BiJKpUBIIU SIBHILIA TaJdbMyBaHHS Y
LEHTpaJIbHIN HepBOBiM cucteMi (1862). Bin Bnepiiie 10BIB, 110 AiSIbHICTH HEPBOBOT
CUCTEMH 3yMOBJIEHA HE TUIbKM IpolecamMu 30yIKEHHs, a 1 TaJibMyBaHHS, 1110 BOHH
€IMHI 1 3a0€e3MeuyoTh KOOpAUHAaLi0 pyXxiB. Y mpaii «Pedrekcu roroBHOro Mo3Ky»
(1863) Bmepmie Oyno 3poOiieHO cnpody MaTepiadiCTUYHO TMOSICHUTH ICUXIUHY
nisbHICTh. 3a CeueHOBHUM, YC1 CBIJIOMI 1 HECBIJIOM1 aKTH 3a CBOIM MOXOJKEHHSM €
pedrekcamu, ToOTO BiOYBAIOTHCS 3a y4acTIO MO3KY. Y JOKTOPCHKIA AucepTarrii
«Marepianu 11 MaitOyTHBOI (i3ioorii ankoroiabHoro ¢’ sHiHHD (1860). CeueHoB
TOCHIIKYBaB 3MIHM Yy KpPOBI JIFONMHH 1 TBApUHU IMiJ BIUIUBOM QJIKOTOJBHOTO
oTpyeHHs. JlJi1 eKCIepUMEHTAJIbHOTO aHalli3y Ta3iB KpPOBI BiH CKOHCTPYIOBaB
npwian abcopOriomerp. IBan CedeHOB BHBYAB TaKOXK MPUYMHH BTOMH M’ SI3iB,
SIBUIIIE CyMallil y HEpBOBUX IIEHTPAX TOIIO.

Muxona Bsedencoxuti (1852 — 1922) npoBoauB AOCTIHKEHHS €THOCTI 30y/KCHHS 1
raipMyBaHHs. BiH BBaXkaB, IO MPOIEC TajdbMyBaHHS — L€ BUIO3MIHA MPOLIECY
36ymKkeHHs. Moro Teopist 1aGinbHOCTI i mapa6ioy He BTpaTHIIa HAYKOBOTO 3HAYCHHS
1 ceoronHi. Bacune Yacoseyv (1873 — 1941) € 0CHOBOIOJIOKHUKOM 10HHO1 TEOPii
BUHUKHEHHS O10cTpyMiB. Onexciu Yxmomcoxuii (1875-1942) po3poO6uB BUEHHS TIPO
JOMIHAHTY SIK IPUHIHUIT POOOTH HEPBOBUX LIEHTPIB.

BunsTkoBa posib y po3BUTKY (Di3ionorii Hanexxutb leany Ilaénosy. Bin HapoauBcs y
1849 p B ciM’i CBsIICHUKA. CepezLH}o OCBITY OJIep)XKaB y IyXOBHIM cemiHapii.
[TaBnoB BIAMOBHUBCS Bijl JIyXOBHOI Kap’€pu 1 NPHUCBSITUB CBOE KUTTS BUBUYCHHIO
NPUPOHUYUX HAYK. 3aKIHYMBIIHN YHIBEPCUTET 1 MEAUKO-XIPYyPriuyHy aKaJeMmiio, BiH 3
1878 p. Oumble AecsATH POKIB MpalfoBaB y jaboparopii 3HAMEHUTOTO JIKaps —
npodecopa Cepris borkina. Ili3Hime — y BIHCBKOBO-MEIWYHIA akaaemii, IHCTUTYTI
EKCTIEPUMEHTAILHOT MEIUIIMHU BIH BHUBYaB pi3HI mpobiemu (Gizionorii, anme
HANOUTBII CHUCTEMaTH4HI W BaroMi MHOro JOCHTIIKEHHS CTOCYIOThCSA (hi310J10Tii
KpOBOOOITY, TpaBJieHHS Ta BEIMKWX IMMBKYJIb TOJOBHOTO MO3KY. JlocmimkeHHs
[laBnoBa Oa3yBanucs Ha NMpUHLUII HepBi3My. Ilig HepBI3MOM BiH PO3yMIB BIUIMB
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HEpBOBOI cucTeMHU Ha BCl QyHKIIT opraHi3my. LlimicHICTE opraHizMy 3a0e3mneuyeTbest

HEPBOBOIO CHUCTEMOIO, BBakaB BiH. HeoOximHo BimMituTh 3acinyru IBana [laBmoBa y

rajy3i BUBYEHHS TpaBiieHHA. Ha ocHOBI po3po6iaeHoi HUM (PiCTYyIIbHOT METOUKH T10
cyTi Oy70 3aHOBO CTBOpPEHO (Di310JIOTiIO0 TpaBieHHS. Y Mpamnsx i3 TpaBiICHHS BiH

BIJ[3HAYMB TMPOBIAHY pPOJb HEPBOBOI CHCTEMHU B PETYJSAMIl KUTTEBUX (DYHKIIIH,

YCTAHOBUB B3a€EMO3B’SI30K MDK OpraHaMd TpaBICHHS Ta IHIIAMUA CUCTEMaMU
opratizMy. 3a BU3HauHl1 ycnixu B ¢izioznorii TpasienHs [Bany [lasnoBy y 1904 pomi
Oyna npucymxkeHa HoOemiBcbka mpemis. BennkuM BHECKOM y CBITOBY HayKy €

BUeHHs [1aBioBa npo BUIlly HEPBOBY AISUIBHICTb.

CyThb 1BOTO BYEHHS IMOJSATa€E B TOMY, IO IOBEAIHKA TBAapPWHH 3aJICKUTH BiJl
HABKOJIMIITHBLOTO CEpeIoBHINA, TOOTO Bl 30BHINIHIX MOJApa3HUKIB. BiH mokasas, sk

3a JIONOMOTOI0 YMOBHHUX pe(QUIEeKCIB OpraHi3M TBapUHU MPUCTOCOBYETHCS [0
MIHJIMBUX YMOB OTOYEHHs. BueHuil Bmepiie po3poOHB 00’€KTUBHY METOAMKY

BUBYEHHSI (YHKIII KOPH BEIMKUX MIBKYJIb TOJIOBHOTO MO3KY — METOAMKY YMOBHHX

pednekcis. [Ipogorxyroun po3BUBATH BUYCHHS CBOTO BUUTEIS, YUHI M IMOCIIIOBHUKH

IBana I1aBnoBa 3poOmIH 3HAUHUN KPOK Y (hi310JI0TTii.

30aratmiim  TakoK (hi310JIOTIF0 TBApUH HOBHMH JOCIIDKCHHSIMHU BYCHI YKpaiHU:

akanemiku Onekcanop Jleonmoesuu (1869 — 1943), Onexciu Keacnuywvxuii (1900 —

1989), mpodecopu Cemen Apocnas (1888 — 1974), Apcen Kypbenko (1920 — 1994),
Cmenan Cmosinoscokuu (1922 — 2000), Ilempo Jlazoowxk (1924 — 1994), €egeen
Deoiti (1910-1988), Bomonumup Tpereuu (1918-2009), Bikmop Lllaskyn (1923 —

2018), Ilasno Ionosau (1949 —2025) Ta iH.

CphorojiHi, ycHiIIHO Mpall0Th y rany3i (izionorii TBapuH mnpodecopu Bimanii
Ipuban, Mapia Kambyp, Mupon Kneseyb, Bonooumup Manvko, Muxona
Hiwemenxo, bopuc Cmonaninos, Pocmucnaé ®@edopyk Ta iH. Benukuii BHECOK y
¢di3ionoriyny HaykKy 3poOuiau BueHl (iziojgorn HalioHaabHOTO YHIBEPCUTETY
OlopecypciB 1 IPUPOAOKOPUCTYBAHHS YKpaiHHU.

ITuTaHHs 1JII CAMOKOHTPOJIIO:

1. ITousaTTs PO (H1310JI0T1FO TBAPHH.

2. OpraHi3M Ta HOTro BJIACTHBOCTI.

3. Metoau ¢i310J0TIYHUX TOCIIHKCHD

4. Temneparypa tina. Tepmoperymsiisi.

5. IcTopist BUHEKHEHHS HayKu «D1310J10T151».

Tema 2. ®iziosoriss KIITHHHA. 3arajabHi BJIaCTUBOCTI 30y1lVIMBUX TKAHUH

ITman

dizionoris KIITUHA

2. OcHOBHI MexaHi13MU 0OMIHY PEUOBUH Kpi3b MEMOpaHy KIIITHH
3aranbHi (Hi310JI0T14HI BIACTUBOCTI 30yJIMBIUX TKAHUH

1. @izionoris KIITHHH

JKuBmii opraHi3aM € IIUTICHOIO CHCTEMOIO, 3/IaTHOK JI0 caMoopradizamii 1
camoperymsauii. Bin cdopmoBanmii 13 KIITHH 1 MDKKIITHHHOI pedoBHHHU. [0
OCTaHHIX BIAHOCUTBHCS: CUHIIUTIN, CHHIUIACTH Ta MDKKJIITUHHA PiUHA.
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Knimuna — ue eileMeHTapHa >XKHMBa CHUCTEMa, SIka € OCHOBOIO Oy/l0BH, PO3BHUTKY 1
KUTTEMISIIBHOCTI BCix TBapuH. KiniTmHa - OOMEXeHa aKTUBHOIO OOOJOHKOKO 1
CTPYKTYpPHO BIIOPSIIKOBaHA CHUCTEMa Ol0ToJiMepiB, $KI YTBOPIOIOTH SIIPO Ta
IUTOIUIa3My, OepyTh y4acTb Yy €IUHIH CYKYMHOCTI HpOIECiB MeTabomizMy 1
3a0e3MeuyoTh MATPUMAHHS Ta BIATBOPEHHS CUCTEMH B IILJIOMY.

Knimunna meopia ekniouae maxi OCHOGHI NOIOHCEHHA:

1. KniTuHa € HaliMEHIIOI OJIMHHULICIO KUBOTO, SIKIM MPUTAMaHHI BC1 BIIACTUBOCTI, 110
BIIMOBIAAIOTh BU3HAYEHHIO <« KUBOro». lle OOMIH peyoBHMH 1 €HEprii, pyX, piCT,
MOJIpa3IuBICTh, aJanTallisi, MIHJIMUBICTh, PENPOAYKIIsA, CTapiHHSI 1 CMepTh. Yci
HEKJIITUHHI CTPYKTYpH, 3 SAKUX KpIM KIITHH N0OyAOBaHMM OaraTOKIITHHHUMA
OpraHi3M, € MOX1THUMH KJIITHH.

2. KniTiHM pI3HMX OpraHi3MiB MalOTh 3arajJibHUW IulaH OyJqOBH, KM 3yMOBIICHHUI
NOIIOHICTIO 3arajbHO-KJIITUHHUX (YHKIIH, CIPSIMOBAHUX HA MATPUMAHHS KUTTS
BJIACHE KJIITHH Ta iX pPO3MHOXKEHHs. Pi3HOMaHITHICTH (OPM KIIITHUH € Pe3yabTaToM
cnenudiyHOCTI X QYHKITIH.

3. Po3MHOXEHHS KIITHH BiAOyBaeTbCs IUIAXOM TMOMUIY BHXITHOT KIITHHH 3
MOTIEPETHIM BIITBOPEHHSM ii TEHETHYHOTO Marepiaiy.

4. KniTiHU € YacTMHAaMU IUIICHOTO OpPraHi3My, iX po3BUTOK, OCOOIMBOCTI OyI0BH Ta
(GyHKUIi 3amexaTb Bl YCbOIO OpraHi3My, LI0 € HACJHIJKOM B3aeMOAll Y
(YHKI10OHATBHUX CUCTEMAaxX TKAaHWH, OPTraHiB, anapariB 1 CHCTEM OpPraHiB.

HedoBuny, sika yTBOPIOE KIIITHHY, HA3UBAIOTh NPOMONIA3MOI0. YC1 €IeMEHTH, 3 SIKHX
moOy1I0BaHa MPOTOILIa3Ma, MOTPAIUISIIOTH B OPraHi3M 13 30BHIIIHLOTO CEPEIOBUINA B
pe3yapTari OOMIHY pPEYOBMH. XIMIUHI €JIE€MEHTH, W00 BXOIATH JI0 CKIJIAay
IPOTOIJIa3MH, YTBOPIOIOTH CKJIQJIHI OpraHiyHi Ta HEOpPraHiuyHI PEYOBUHH, SKi
B3aEMOJIIFOTh MK 00010 1 OepyTh ydacTh y OlonoriyHux mporecax. Opra"iysi
PEUOBUHHU - II€ TIEPEBAXHO nonimepu. BOHU YTBOPIOIOTHCS 3 MPOCTUX PEUOBHUH -
MmoHomepis. KimituHu 10oOym0BaHI 3 sjpa, Mmia3MolieMH 1 ruTtoruiazMu. OmHUM 13
TOJIOBHMX KOMITOHEHTIB CTPYKTYPHOI OpTaHi3allii KJIiTHH € KJIITHHHA MeMOpaHa, sKa
YTBOPIOEThCS 3 JIMiAIB, OUIKIB 1 DIIKO3aMIHOMIIKaHIB (MyKOIOIicaxapuiiB).
bimonexynspauit pocdomimigauii map yTBOPHOE MaTpUKC ab0 OCHOBY MEMOpaHHU.
bisiku, po3milieHi y LbOMY MaTpHUKCl, YTBOPIOIOTH KaHajau Uil BOAM Ta 1OHIB,
(GbopMyIOTh 10HHI Hacocu (IOMIIM) Ta PELEnTOpH, IO cOepyTh 10 (Hi310JI0TTYHO
aKTUBHMX pEYOBUH (MEIlaTopiB, TOPMOHIB) Ha KIITUHY. BHacmigok pi3HOI
npoHukHOCTI MemOpanu juist K+, Na+ 1 Cl- koHIeHTpaiis iX 30BHI 1 BCEpEAMHI
KIITUHA € PI3HOI0, 110 3YMOBJIOE TPaHCMEMOpaHHY PI3HUIIO MOTEHI[ATIB MIXK
IIUTOTUIA3MOI0 KJIITHHU 1 30BHIITHIM cepefoBuiiieM. OTxke, KoyKHa 30y/IJTMBa KJIIITHHA
CJIEKTPUYHO MOJSAPHU30BaHa, TOOTO Mae HA MEMOpaHi MEBHUM €JIEKTPUUHMM 3apsij,
AKUW HA3UBalOTh MeMOpaHHMM mnoreHuiasoMm crnokoto (MIIC). Ipamientu
koHrentpamii K+, Nat+, Cl- 1 Ca2+ mo obuaBa OOKHM KJIITHHHOI MeMOpaHU
CTBOPIOIOTHCS 1 MATPUMYIOTHCS CIICIIaI30BAHUMHU MOJICKYJISIPHUMH CTPYKTYPaMH,
K1 HA3UBAIOTHCS MEMOPAaHHUMU 10HHIMH HAaCOCaMH.

Jlo ckitaay UMTOIIa3MU BXOJUTH riajornia3Ma 1 opranenu. Opeanenu TOAUIAIOTHCS Ha
MeMOpaHHI (MITOXOHIpIi, JI30COMH, TIEPOKCUCOMH, CHAOIIa3MaTUYHA CiTKa,
koMIuiekc [onbki) 1 He MemOpaHHi (puOocoMu, MIKpPOTPYyOOUKH, MIKpO(IITaMEHTH,
LUTOLEHTD).
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Ilnazmonema yTBOpeHa 3 TPhOX IIAPIB: 30BHIIIHHOTO, CEPEAHHOTO 1 BHYTPIIIHBOTO.

30BHINIHIA Map - DIKOKAJIIKC, a0 HaAMEMOpPaHHUI KOMIUICKC, cepenHii -
KJIITUHHA MeMOpaHa, BHYTPIIITHIN - TTAMEMOpaHHU KOMILICKC.
[umonnazvwa — BOASIHUCTAa OCHOBHA PEYOBHMHA, B AKiH 3HAXOMSITHCS PI3SHOMAHITHI

OpraHeny Ta BKIIIOYCHHSI, HEPO3UMHHI MPOIYKTH METAa0OIIYHUX MPOLECIB, pe3epBHI
PEYOBUHH 1 (PEPMEHTH.

Enoonnasmamuuna cimka - TPOHU3YE UUTOILIA3MY BCIX €YKaplOTUYHUX KJIITHH,
dbopMmye cucTeMy BHJIOBKEHUX ITUCTEPH, TPYOOUOK, KAHAJBIIB 1 MIIICUKIB, SKi
CTHOTYYaroThCsl MK c000r0. BoHa € CHHTE3yI04OI 1 TPaHCIOPTHOIO CHCTEMOIO
kmituHd.  Ha i meMOpaHi  CHUHTE3yHOThCS  OpraHiyHi  PEYOBUHH,  SIKi
HarpoOMa/KyIOThCS B TMOPOXKHUHAX EJIEMEHTIB CITKM 1 TPAHCHOPTYIOThCS B Pi3HI
OUISHKKA ~ KJIITAH. B amkajJdpHUX YacTHHAX €HAOIUIa3MAaTWUYHOI CITKA 13
CUHTE30BaHUMH PEUYOBMHAMU BIJIOKPEMIIIOIOTHCS MIXypll fKI HAAXOHSATh Yy
riajorurazmy. EHiomma3MariudnHa ciTka CiyKHTh TaKOXK K Aero s ioHiB Ca2+

Pubocomu - ynbTpamMikpoCKomiuHi HeMeMOpaHH1 OpraHesy, 0 YTBOPIOIOTHCA B S,
a (pyHKITIOHYIOTh MTEPEBAXKHO B IIUTOIIa3Mi. BOHU MaloTh BHUIIISAT OKPYTIIUX YTBODPIB,
niamerpoM 10-30 HM 1 yTBOPIOIOTBCSI 3 JIBOX CYyOOIMHUIIb - BEJMKOI M Masoi, sKi
nobynoani 3 6iika Ta PHK. Pubocomu GepyTh ydacTh y CHHTE31 OijKa.

Anapam T'onvooci (komnnexc [onv0dxci) - 1€ CYKYIHICTh YIIUIbHEHUX MEMOpPaHHUX
MIIIIEYKIB, TaK 3BaHMX IIUCTEpPH. 3B’sA3aHa 3 HUM CHCTEMa MIXYpIIIB, HA3UBAETHCS
MixypsMu [onpmki. OCHOBHUMU iX (QYHKIIIMH € HarpoMaJKeHHs, KOHACHcalls 1
J03pIBaHHS MPOAYKTIB, CHHTE30BAaHUX B EHIOIUIA3MATUYHIA CITII, TPaHCIOPT
pEeUOBUH, MO (DiKalis KIITUHHUX TPOAYKTIB Ta (POPMYBaHHS J1130COM.

Jlizocomu - 1e MeMOpaHHI MINIEYKH, HAMOBHEHI TIAPOMITUYHUMU (TPABHUMH)
dbepMeHTamMu - TIpoTea3aMu, HyKjieazamHu, 1 Kuciumu pocdarazamu. BmicT mizocom
Ma€e KUCTy peakiiito. s mi30coMHUX (epMeHTIB XapaKTepHUN HUZBKUN ONTUMYM
pH, sixuii minTpumyetbest ATD-3a51eKH0I0 TPOTOHHOO MOMIIOKO y X MeMOpaHi.

Mikpominbys (nepoxcucomu) - BXOASITH J10 YUCIIA 3BUMAMHUX OpraHeN €yKaploTUUYHUX
kiitiH, giamerpoMm Big 0,3 go 1,5 mMxM. MaroTh OKpyriii KOHTYpH 1 OTOYEHI
OMHApHOI0 MeMOpaHO10. BoHU MICTATH epMeHT Karama3sy, sika KaTali3ye peakilito
po3may MePOKCHTy BOAHIO 10 BOAH 1 KHCHIO.

Mixkpompybouxu, mikpoginamenmu i npomisxcHi Ginamenmu (IIUTOCKENET).
(GyHKIIT 3B°513aH1 3 pyXOM KJIITHH a00 3 BHYTPIIIHbOKIITHHHUM PYyXOM, a TaKOXK 31

CIIPOMO’KHICTIO KJIITHUH HIATPUMYBATH CBOIO (HOpMY.

Mimoxonopii - MIKpOCKOMI4HI IBOMEMOpPaHH1 OPraHely 3arajbHOTo

NpU3HA4YCHHS, Y MoyekylaXx AT® sSkux yTBOPIOETHCS 1 HAKOIMYYETHCS EHEPTis,
HEOOX1HaA ISl KUTTEASUIBHOCTI KIITUH. MiTOXOHApii QyHKIIIOHYIOTH Onu3bko 20
1110.

Lumoyenmp (KIITUHHUN UEHTP) - MIKPOCKOMIYHA OpraHesa, 10 YTBOPEHA 3 JBOX
HEeHTpioJiel (AUIITOCOoM) 1 IeHTpochepu.

Aopo - cdopMoBaHE 3 YOTHPHOX KOMIIOHEHTIB: OOOJIOHKH, HYKJICOIIJIa3MH,
XpOMaTHHy 1 saepis. Aapo BukoHye QyHKII, SKi MOKHA 00’ €HATH Y JIB1 TPYTIH.

[lepmra rpyma_- e 30epekeHHs craakoBoi (remetnyHoi) iHdopmartii. J[pyra rpyma
pearizye reHeTHIHY iH(popmarrio .



17

JIo OCHOBHUX OpraHiYHHX pEYOBUH HAJIeKaTh OUIKM, HYKJIETHOBl KHCIIOTH,
HYKJICOTHIH, JIIIAN Ta ByTJIICBOJIH.

binku - cranoBnate 10-20% cupoi Macu mpoToruiasmMu  Hykieinosi kuciomu - 1€
JIHK (ne3oxcupubonykineinoa kucinora) i PHK (pubonykneinoBa kucnora). JJHK
BXOJIUTH JI0 Cckiaxy Xpomartuny siapa kinitud. PHK 3naiiicHioe cunte3 Oinka. Bona
MICTUTBCS B SIZIpl, IIUTOIIIa3M1 1 MOAUISIEThCSA Ha 1H(GOpPMaIliliHY, TPAHCIOPTHY Ta
pubOCOMabHY.

yrneomuou. HykiieiHOBI KMCIIOTH NOOY/I0BaH1 3 HYKJIEOTHIIB.

Ho cxnaody /[HK ma PHK BXOASTh YOTHPU HYKJIEOTUIH, KOKEH 3 HUX BKJIIOYAE KPIM
BYIVICBOJIB Ta 3aJUMIKiB (OCHOPHOT KUCIOTH OIHY 3 YOTUPHOX a30TUCTHX OCHOB:
06ox nypunogux - aneHiny (A) i ryaniny (I') Ta 0sox nipumiounosux - Tuminy (T) 1
muto3uny (Il). ¥V PHK 3amicmes yumosuny 10 CKIAay BXOJIUTHh a30THCTa OCHOBA
ypauui (V).

Jliniou - ctanoBasATh 2-3% cHUpoi Macu MPOTOIIa3MHU, MPOCTI JIIMIIU YTBOPIOIOTHCS 3
DTIEPUHY 1 )KUPHUX KHUCJIOT, a CKJIAJIHI BKJIFOUAIOTh 1 1HII peuoBuHU (hocdopHa
Kuciota Ta idH.). Jlimigu BHUKOHYIOTH CTPYKTYpHY (GYHKIIO Ta € BaXIHMBUM
CHEPTEeTUIHNM MaTepiajioM.

Byenesoou - crtanoBnate 1-1,5% cupoi macu mpotoruiasmu. Y SKHBIM pedOBHHI
BYIJIEBOAM MICTATHCS y BUIJIAJI MOHOCAaXapHaiB (IVIIOKO3a, rajJakro3a, ppykros3a) ta
iX cmomyk: oJjirocaxapuaiB (caxaposa, MajabTo3a, JaKT03a) Ta MoJjicaxapuiiB
(rnmikoren). ByrieBoau € eHEpreTMUHUM MarepiajoM, BUKOHYIOTh TAKOXK CTPYKTYpHY
(GYHKIIIO.

Booa cranoBute 70-80% cupoi mMacu mNpoToIia3Mu. Y JKHMBIA pPEYOBHHI BOJIA
nepedyBae y BUIBHOMY 1 3B’si3aHOMY CTaHi. Bojia y BIIbBHOMY CTaHI1 € pO3YMHHUKOM 1
CepeIOBHIIEM, Y SKOMY BIJI0YBarOThCS YMCICHHI O10XIMiYHI peakiii. 3B’ s13aHa Boja
YTBOPIOE T1ApaTHI 0OOJOHKHA MaKpOMOJIEKYJ PI3HUX pEYOBHH. Y MeMOpaHi 3B’ s3aHa
BOJIa BXOAWTH N0 CKJIay OUTOK-JIMIAHUX KOMIIOHEHTIB 1 Oepe y4yacTh y mporeci i
rigpararii.

Minepanvhi pevogunu cTaHoBIATH 5-6% cUPOi Macu IPOTOILIA3MH.

MiHepanbHi PEUYOBMHU Y BUDSIAI PO3YMHIB MIATPUMYIOTh KHCJIOTHO-OCHOBHUMN
0amaHC, II0 BU3HAYa€ PEAKII0 CEPENOBHUINA, B SKOMY B1IOYyBalOTHCSA KHUTTEBI
MPOIIECH B KJIITUHAX.

2. OcHOBHI MexaHi3MH 00MiHY pe4OBHH Kpi3b MeMOpaHy KJIITHH

IcHye 4YOTHpPM OCHOBHHX MEXaHI3MH TPAHCIOPTY PEUOBUH 4UYEpe3 KIITHHHY
MeMOpaHy:

Ilacusnuu tpancnopt (audysis, ocMOC) - BiIOYBAa€TbCS 3a PaxyHOK BHYTPIIIHBOT
€HEeprii peyoBHH, IO TPAHCIOPTYIOTHbCS, AKTUBHUWA TPAHCIOPT — IPOIIEC,
MOB’sI3aHUN 31 CIIOXKUBAHHSM 30BHIIIHBOI €HEPrii CTOCOBHO /10 TPAaHCIIOPTOBAHUX
PEUOBUH.

Hughysia. Ta3u, siki BHUKOPUCTOBYIOTHCS KJIIITHHAMU TpPU JUXaHHI, 1 TI, IO
YTBOPIOIOTHCSA B TMPOIIECI JMXAHHS, B PO3YMHAX MIBUAKO TUQYHAYIOTH dYepe3
MeMOpaHu. BoHu mnepeminiyroThcs 3a rpamieHToM Audysii, ToOOTO B HaMpPsSMKY
HU3bKOT KOHIEeHTpalii. loHM 1 Mami MOodsIpHI MONEKYIH, Taki K III0K03a,
aMIHOKHUCJIOTH, OKPEMI >KHPHI KHUCJIOTH 1 TIUEepuH AUPYHAYIOTh Kpi3b MEeMOpaHy
noBoJii. IlIBuamie mnpoxoAsTe dYepe3 MeMOpaHy >KUPOPO3ZUMHHI (TINO(LIbHI)
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Monekyau. Jlis 1uX MOJeKyl Moxke OyTH OCOOJIMBHUI KaHall, IO HPOIyCKae
PEYOBUHHM TIJILKUA OJJHOTO IEBHOTO THUILY.

Omoc — ue naudysis piAMHE Yepe3 HaMIBIPOHWKHI MemOpanu. B opranizmi
BiIOyBaeThcs AuQy3is BOAM Yepe3 MEMOpaHW 3 HUKYOI KOHIICHTpAIlli PO3UMHY B
CEPEIOBUIIE 3 BUIIOK KOHIICHTPAIIEI pPO3YMHY. Tak CTBOPIOETHCS OCMOTHYHHMA
TucK. lonn nudyHAYyIOTH B JUISSHKY 3 HU3bKOK KOHLIEHTPALIEIO 1 HAOpsM AuQys3il
BHU3HAUYA€ThCA JIBOMa (akropamu. OauH 3 muX (akToOpiB — KOHILIEHTpALllsl 10HIB, a
THIIUN — 1X SJIIEKTPUYHUHN 3apsiI.

Axmuenuii mpancnopm — B1I0YBa€TbCs 31 CIIOXKUBAHHSAM €HEPrii MPHU MEePEHECEHHI
MOJIEKYJI 200 10HIB Yepe3 MeMOpaHy MPOTH IPa/iiEHTa KOHIEHTpAIii.

Ileit pyx BiaOyBa€eThCs B OJHOMY HAIPSMKY, TOAl sIK Iudy3is Mae 1 3BOPOTHHM
Xapakrep.

Axmuenuii mpancnopm ioHié - 1€ TPOIIEeC iX MEePEeMIIIEHHs TPOTH €NEeKTPOXIMIYHOTO
TPaJIIEHTY.

Bimomo, mo y Oinpoi 4YacTUHU KIITHH Yy IUTa3MaTH4YHIA MeMOpaHi i€
HaTpiii-KaieBa MoMIa, sika IHTEHCUBHO BUKady€ HATpid 3 KiaiTuHU. HarpieBa momma
3’€JIHaHa 3 KaJll€BOIO, KA aKTUBHO MOIVIMHAE 10HU KaJlit0. BOHA BUKOHY€E B KIIITHHAX
psiA BaXJIMBUX (PYHKLINA 1 € J00pe BUPAKECHUM IMPHUKIAJOM MEXaHI3MY aKTHBHOTO
TPAHCTIOPTY 3 BUKOPUCTaHHAM eHeprii rigponizy AT®. I[lommna - ne ocoOnuBuii
TPAHCHIOPTHUI OUIOK, AKUH JIOKAJII3YETHCA B IJIa3MaTUYHIN MEMOpaHi TAKUM YHHOM,
0 MPOHMU3Y€E BCKO ii TOBIIMHY. 3 BHYTPIIIHHOIO OOKYy MEMOpaHW 10 HbOTO
HaaxoAaTh HaTpid 1 AT®D, a 3 30BHIMIHKOTO — Kajii. [lepeHeceHHs1 HATPitO 1 Kalito
yepe3 MeMOpaHy BiJOyBa€ThCs, SIK BBaXKalOTh, B pe3yJibTaTli KOHQOpMaIIHHUX
monudikarii (4 cranm), o ix 3a3Hae 1eu Outok. biok mie 1 sk AT®-aza. Bona
BIUTMBaE Ha Tifpoini3 AT® 3 BUBUIBHEHHSIM €HEprii, 0 ¥ MPUBOAUTH B PyX MOMITY.
Harpiii, 1m0 BUKadyeThcs 3 KIITHHU, 3BUUAHO TACUBHO AU(PYHIYE HA3a/ B KIITHHY.
Opnnak, MmemOpaHa Majo NMPOHUKHA JJIsl HATPIIO, 1 TOMY 1151 1u(y3id B 3BOPOTHOMY
HanpsIMKY BiJIOyBa€eThCs JIy’Ke MOBUIbHO. [l 10HIB Kajito MeMOpaHa mpuOIn3HO B
CTO pa3iB MPOHUKIIMBIIIA, HIXK JIJIs1 HATPIIO; BIAMOBIHO 1 TU(YHIY€E Kalii IBUIIIIE.

Enooyumos i exzoyumos. EHIOIMTO3 1 €K30IIMTO3 — II€ JBa aKTHBHI IPOIECH,
[UIAXOM SIKHX PI3HOMAHITHI PEYOBMHU TPAHCIOPTYIOTbCS Yepe3 MeMOpany.
TpaHcnopT pi3HUX PEYOBUH Y KIIITUHHU - IIE€ €HAOLUUTO3, 3 KIITUH — €K301[UTO3.

[Ipn eHponmMTO31 MiIa3MaTuyHa MeMOpaHa YTBOPIOE BII'SIUyBaHHS 1 BUPOCTH, fKI
BIJILIHYPOBYIOUUCH, IEPETBOPIOIOTHCS B MIXYPIIl 400 BaKyoOJIi.

Po3pi3HSIOTE ABA TUIIN €HJIOIIUTO3Y: hacoyumos i NiHOYumos.

Dazoyumos — XapakTepuzyeThcsa abcopOIliero TBepaAux YacTUHOK. CrerianizoBaHi
KJIITUHU, SIKI 3A1MCHIOIOTH (paronuTo3, HasuBaioThbea (aromuramu. Lo dyHKII0O
BUKOHYIOTh JICMKOUMTH 1 TKaHWUHHI Makpodaru. [lpu darouurosi meMOpaHHH
MIIIEUOK, IKUH 0OBOJIIKAE YACTUHKY, IO MOTIMHAETHCS, HA3UBAIOTh (PArorMTO3HOO
BakyoJero ((harocoMmoro).

Ilinoyumos 3a6e3mneuye abCopOIlit0 piIKOTO Marepiany (PO34MH, KOJIOiITHUN PO3UUH,
cycrensisg). Yacto mpu LbpoMy YTBODIOKOTBCS JIysie ApiOHI MiXypHi. Y TakoMy
BUMAJKy  TOBOPSATH NP0  MIKPOMIHOIUTO3 1  MIXypIl  Ha3HBaIOTh
MIKPOIIHOLIUTO3HUMU.
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Exzoyumos — mporiec 3BOPOTHHUM €HIOIMTO3Y, 3a JIOMOMOTOIO0 SKOTO PI3HOMAaHITHI
Marepiajani BUBOJATHCS 3 KIIITHH.

KUATTeqiAIBHICTS KIIITUH MPOSIBISIETHCS Yepe3 HACTYIHI YAHHUKHU: OOMIH PEYOBHH 3
OTOUYIOYMM CEPEJOBHINEM, TIOAUT Ta BIATBOPEHHA €001 TOAIOHOT, PiCT,
MOJPA3NIUBICTh, 37aTHICTh A0 PyXY, CTAPIHHA T CMEPTh.

Picm kaimun, T00TO 30UIBIIEHHS iX PO3MIPIB, XapAKTEPHUM 11 MOJIOAUX KIITHH, 11O
yTBOpUJMCA micas mnoaury. KIiTMHH, [0 pOCTYTh, MalOTh BEJIHMKE SAPO 3
IpiOHONMCTIEPCHUM XPOMAaTHHOM, OJHUM BEIUKHM a00 KUIbKOMA SICPLSMH, IO
CBITYUTH MPO aKTUBHICTh ()OPMYBaHHs amapary OUIKOBOTO CUHTE3y. PicT KIiTHH
BiI0yBaeThCs yuile B iHTepdasi. Hanpukinui iHTepdasu KIiTUHA JOCSITrae MEeBHUX
pO3MIpiB, SAKI BHU3HAYAIOThCA ONTUMAJIbHUMHU  SACPHO-IIUTOIIA3MATUUYHUMU
CIIBBITHOIIICHHSAMH, XapaKTEPHUMU JJISI KJIITHH PI3HUX TKaHWUH. PO3Mipu KJIITHH He
3aJIeKaTh BiJl pO3MIPIB OpPraHizMy.

Iloopaznusicme xknimux — 1€ BIACTUBICTH iX pearyBaTM Ha Jil0 TIOJPa3HUKIB
HABKOJIMIIIHBOTO CEpEeI0BHUIIIA.

Y npoueci noopaznueocmi euoinarwome mpu emanu:

1) nis mogpasuuka ((Hhi3HIHOTO, XIMIYHOTO) HA KIIITHHY;

2) mepexin KIITHHH B 30yUKCHHWM CTaH, IO BUSBISETHCS 3MIHOKO O10XIMIYHHMX 1
010JI0T1YHUX MPOIIECIB, K1 B HIi B1I0YBatOTHCS;

3) BIANOBIAb KIITHHM Ha [0 MOApPa3HUKA, fAKa B KIITUHAX pPI3HUX TKaHUH
MPOSIBIISIETHCSA 110 PI3HOMY.

3alie’)KHO BIJI CWJIM TOJApa3HUWKA W TPUBAJIOCTI MOro aAii po3pi3HAIOTh TPU THUIIH
MOAPA3TUBOCTI: HOPMAJIbHY, TAPAHEKPOTHYHY 1 HEKPOTUUHY.

Hopmanena monpasznuBICTh XapaKTEpPU3Ye€TbCsl THM, IO CHJIA T[OJpa3HHUKa He
BUXOJUTh 3a MEXI, BJIACTHUBI CEPEAOBHINY, IO OTOYyE KIITHHY. 3a 1€l
MOJIPA3IMBOCTI KJITHUHA (YHKIIOHYE HOPMaIbHO, 3MIH y 1i CTpyKTypax He
CIIOCTEPIraeThCs. Y pas3l TPUBAJIOI i CHIIBHOTO TIOJPAa3HUKA KIIITHHA MEPEXOIUTD Y
napanekpomuyHuti cmax. BiH XapakTepu3yeThCsl 3HAYHUMH 3MiHaMH Y (PyHKIIIT Ta
CTPYKTypi KIiTUHU. [Ipu 11bOMy B IUTOTUTA3M1 KIIITUHU (DOPMYIOTHCSI HE BIIACTHBI Tid
BKIIIOYCHHSI Ta CTPYKTYpPH Yy BHUIVISAL 3€pEH, TPYAOYOK 1 HUTOK. 3MIHIOIOTHCA
(13uKO-XIMIYH1 BIACTUBOCTI PEYOBHH KIITUHU. Bee 11e mpu3BOIUTH 10 MOPYIICHHS
HOPMaJIbHOT JKUTTEAISUIBHOCTI KJIITMH 1 HaBiTh N0 iX 3arubeni. Hexkpomuuna
MOJPA3JIMBICTh XapaKTEPU3YETHCS THM, II0 CHJIa TOJPa3HHUKA JTy’Ke BEJIHKa, 32 SKOI B
CTPYKTypax KIITHH HACTalOTh HE3BOPOTHI 3MiHU. Taki KIITHHU HE MOXYTh
(YHKIIOHYBAaTH 1 TUHYTh.

Pyx knimuum TOAUISIOTH HAa BHYTPIIHBOKIITHHHUN 1 pyX Y HaBKOJIHUIIHbOMY
cepenoBuIlll. BHyTpIIHEOKIITUHHUHN PyX BIACTUBHUM Maike BCiM KiiTuHaM. Lle pyx
IIMTOTUIa3MH, sJIpa, OpraHesl, BKIFOUYEeHbB, (harolUTapHUX 1 MHOIIMTO3HUX MIXYPIIIB.

Bin 3ymoBneHu#l mporiecamMu B KJIITHHAX Ta ix (QyHKUisIMU. 30aTHICTH 0 PyXy B
HABKOJIMIIIHBOMY CEPEIOBHUII MAlOTh OKPEeMi BUIIU KJIITHH: JIEHKOIIMTH, Makpodaru,
OKpeMi KJIITUHU CIIONYYHOI TKAaHWHU Ta criepmaro3oigu. Lleit pyx 3ailicHIOEThCS 3a
JOTIOMOTOI0  CIIPSIMOBAHOI Teduil MHUTOIUIa3MHU B TIEBHI JUISHKHA KIITHH, IO
CIPUYMHIOE YTBOPEHHS TICEBAOHIKOK (JISUKOLIMTH, MaKpo(daru), a TakoX 3a paxyHOK
MOCTYNAJIBHUX PYyX1B YaCTHH LIMTOIIa3MHU (XBOCTOBHUM BIIJILI CIEPMATO301/12).
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Cmapinusa i cmepms kuimuu (anonmos). KiituHu OaraTOKJIITUHHHUX OPTaHI3MIB
MOCTIHHO 3a3HAIOTh i PI3SHOMAHITHUX YUHHHUKIB OTOYYIOUOTO CEPEOBHINA, SIKI
CIPUYMHIOIOTh y HUX CTPYKTYpHI ¥ MeTabomiuHi 3MiHHA. 3 BIKOM Y KIIITHHAX
HarpoOMa/KYIOThCS TaKOX TMPOIYKTH OOMIHY pPEYOBHH, SIKi 3MIHIOIOTH CTaNCTh il
BHYTPIIIHBOTO CEpeNOBHUINA. BHACTIIOK IOT0 KIITUHU BTPAyalOTh 3AaTHICTH [0
010CHHTE3Y, 3HOIIYIOTHCS, CTAPIIOTh 1 THHYTh HUISIXOM allONTO3Y.

AmnonTo3 — ue (i3ionoriyHa cMepTh KIITUHU. BBaxkaroTh, M0 CTapiHHS KIITHH €
MEXaHI3MOM cTa0umi3amli KUIbKOCTI KIITHH Yy JA0pociioMy oprasizmi. CmepTb
KJIITUHA MOX€ HAcCTaTH K y HOpPMI, TaK 1 MpW marosorii (HeKpo3). Y crapiiouux
KJIITUHAX 3MIHIOIOTHCA (PI3UKO-XIMIUHI BJIACTUBOCTI MPOTOIJIa3MH, 110 BUSBIISIETHCS
3HIDKEHHSIM 3JIaTHOCTI 11 KOJOiJIB 3B’A3yBaTH BOAY, IOSBOIO JOBrO ICHYIOUUX
MeTa0O0IYHO HE aKTUBHUX MAaKPOMOJIEKYJI OpraHiyHUX pedyoBUH. CTPYKTYpHI 3MiHU
BUSIBJISIIOTBHCS B KIITHHHUX MeMOpaHax. KimiTuHHI MeMOpaHH J1130COM PYHHYIOThCS,
iXHl (epMEHTH TOTPAIUISIOTh Yy TialoriazMy 1 3[1HCHIOIOTH MPOIIEC aBTONI3Y -
CaMO-TIEpETPABIIOBaHHS KIITUHUA. MOXXHA BUAUIUTA TPHU OCHOBHI (Di3i0N102IUHI
@yHKyii 3apoTpaMoOBaHO] KIITUHHOI CMEPTI (aronTosy):

1) 3abe3mneueHHs MpOTpamMu IHIWBIAYadbHOTO PO3BUTKY OpraHi3My (OHTOTEHE3Y) i
nudepeHITiFOBaHHS KITITHH;

2) miATpUMKA TKAHUHHOTO TOMEOCTa3sy;

3) 3axXuCT B1Jl XBOPOOOTBOPHUX YNHHUKIB.

3. 3araJjbHi (i3i0/10r4Hi BJIaCTUBOCTI 30yIVIMBUX TKAHUH

TkaHuHU 1 OpraHu TBapWHU Yy BIAMNOBI/Ib HA MOAPA3HEHHs, TOOTO A1l0 30BHIIIHIX, 00
BHYTPIIIHIX (DaKTOPiB, BIJMOBIJAIOTH MEBHOIO pEaKIi€l0. Y pe3ynaprari Takoi il
MOJIPa3HUKIB BiI0OYBAOThCS KIJIBKICHI 1 SIKICHI 3MIHU OOMiHY pedoBuH. Peakiiist Ha
MOJIPAa3HEHHsI HA3MBAEThCA noodpaziueicmioo. BoHa BllacTHBa BCIM KJIITHHAM 1
TKAaHMHAM POCIMHHOTO 1 TBAPUHHOTO TOXOMKEHHS. 3 TMOAPA3JIUBICTIO TICHO
NOB’sI3aH1 TPOLIECH POCTY, PO3BUTKY Ta pO3MHOXeHHs. HepBoBa, M’si30Ba Ta
3aJI03UCTa TKAHWHU, KPIM TMOAPA3IMBOCTI, BOJIOAIIOTH SIKICHO HOBOIO, BHIIIOIO
BJIACTHUBICTIO — 30y/UTMBICTIO.

36yonugicms - 1i¢ BIACTUBICTh TKAaHWHU BIJNOBINATH HA  TOJIPa3HCHHS
XBUJIEHOAIOHUM NOIIUPEHHSM IMIYJIbCIB 30y/IKEHHs. Y pe3yJibTaTl UbOro TKaHWHA
YH OpraH MEepeXonsATh BiJl BUIAUMOTO CIIOKOIO JIO JISUTBHOTO CTaHy, 0 HA3UBAETHCS
30ymkeHHsAM. OTxe, 30y/HKeHHS - 1€ JIsJIbHUM CTaH TKAaHWHU Y BIJNOBIJb HA IO
MoJpa3HUKa. 3aJeKHO BiJl CEPENOBHINA, J€ 3HAXOAATHCA TMOAPA3HUKH, BOHU
TUISATBCST Ha 30BHINIHI (3BYKOB1, CBITJIOBI, apoOMaTW4Hi, MEXaHiI4YHI Ta 1H.) 1
BHYTPIIIHI (TOPMOHH, IMITYJIbCH, TPOJYKTH OOMIHY).

3a noxooscennam noopasHuxu nooiiAOmMbs Ha MEXaHIYHI, TEPMIUHI, €JIEKTPUYHI,
3BYKOBI, CBITJIOBI, XIMI4HI, paJ{l0aKTUBHI Ta 010y10T14Hi. 3 (Pi310JIOTTYHOI TOUYKH 30PY
MOJPA3HUKH MOXKYTh OyTH aJIeKBaTHUMU Ta HEaJIeKBATHUMH.

Aoexsamuumu HA3UBAIOMbCA MAKI NOOPA3HUKU, JO SKUX TKAaHWHA YU OpraH
MPUCTOCYBAJUCS y TIpolieci eBodtoiii. JIJis CITKIBKM OKa aJeKBaTHUM TOJIPa3HUKOM
€ CBITJIO, JUIA ByXa - 3BYK, JUIsl CMaKOBHUX JIYKOBHUIb POTOBOI MOPOKHUHU - PO3ZUMHHI
y BOJIl 00 CJIMHI XIMI4HI pEUOBUHH, ISl M 5I31B - HEPBOBI iMITysibcu. OKpeMi opraHu
MOXYTh MaTH J€KUIbKAa aJeKBaTHUX mnoApa3HukiB. [ligmmyHkoBa 3ano3a
30y/IPKYETHCS HEPBOBHUMH IMITYJIbCAMHU 1 CEKPETHHOM - F'YMOPaJIbHOK PEYOBHHOIO;



21

ceplie - HEpBOBUMH IMITYJIbCAMHM 1 apeHaIiHOM, CHMIIATUHOM, 10HAMH KaJIbIIi0, K1
€ Y KpOBI.

Jlo Headexéammnux Hanexarh TMOAPA3HUKH, JO SKUX OpPraH HE MPUCTOCYBaBCS 1 B
HOPMaJIbHUX yMOBaX 3BHUYAWHO HE MAMA€ThCs iX mii. Tak, M3 CKOPOYYy€eThCS HE
JIMILE T BIUIMBOM IMIYJBCIB, 110 HAAXOASATH O HHOTO 1O HEPBY, & M y pe3yJbTari
yaapy, YKOIy, pO3TSTHEHHS, IIIBUIKOTO HarpiBaHHSI TOIIIO.

VY mporeci eKCIepUMEHTY HaWKpale KOPUCTYBATHUCh EJICKTPUYHHM IOJPA3HUKOM,
SKUW JIETKO MOYKHA J03yBaTH. BiH MaJlo MOIIKO)Kye€ TKaHWHY Ta Mae 0Oararto
CHUIBHOTO 3 MEXaHI13MOM BUHUKHEHHS 30y/I>KEHHS.

3a cunor noopaznuku GyBarOTh 00NOPO208i, NOpo208i ma Haonopozogi. Haiimenia
CWia TMOApa3HUKa, 3/aTHAa BUKIMKATU MiHIMaJdbHE 30Y/IKEHHS, Ha3UBAETHCS
noporoBoto. [logpasHuk, cuiaa S[KOro MEHIIAa BiJ TOPOTrOBOI, HA3UBAETHCS
JOTIOPOTOBUM. Y HAJIIMIOPOrOBUX MOJIPA3HUKIB CHJIa BUIIIA Bl IOPOTOBOI.

Onaku  30ymkeHHsl. 30yOowcenHss - CkiagHa  OlOJNOTIYHA — peakiis, 1110
XapaKTepU3YEThCS CreuDIUHUMHU 1 HecTIeTUpIIHUMU 03HAKAMH.

Crneumdiuai o3HaKW 30y[KEHHS BUSABIAIOTH CS Yy TEBHIA ISIBHOCTI: HEPBOBA
TKaHWHA IPOBOAUTH IMIYJIbCH, M 513 CKOPOUYETHCS, 3ajio3a BHUAUIAE cekperT. Jlo
Hecrenmn(piYHNX O3HAK 30Y/KCHHS HaJIeKaTh MOCHUJICHUH OOMIH PEUOBWH, 3MIHU
XIMIYHOTO CKJaay KIITHH, BUHUKHEHHS PI3HMX BHJAIB €HEPrii - MEXaHIYHOi,
TEIUIOBOI, CJIEKTPUYHOI, IPOMEHEBOI.

YmoBH BHHMKHeHHsI 30ym:keHHs. [lepexin TkaHWHM 13 cTaHy (1310J0TTYHOTO
CIIOKOIO JIO JISTBHOTO TOB’SI3aHMM 3 JeskuMu ymoBamu. LI[o0 M’s3 ckOpOTHBCH,
NOJPa3HUK MMOBUHEH OyTH HE HIKYHMM IOPOroBOi cviH. YuM MeHIa 30y1IuBiCTh
TKaHWHHM, TUM OUIbIIA CHUJIa TOJpa3HUKA, KA BUKIWKAE 30y/IKEHHS, 1 HABIIAKH.
30y/UTMBICTh Ti€1 YW 1HIIOI TKAHWHU 3MIHIOETHCS 3aJI€KHO BiJ ii (YHKIIIOHAIHHOTO
cTaHy. [3 30UIBIICHHSM CWJIM TOApPA3HUKA BEJIMYMHA BIAMOBiI TKAHUHU 3POCTAE,
aje JO TIeBHOI MEXIi, MICIS 4YOoro gaypliie 301IbIISHHS CHJIM IOApa3sHUKA HeE
CYNPOBOIKY€EThCS HAPOCTAHHSIM AISUTBHOCTI TKaHWHHW. MiHIMaJIbHA 32 BETUYHHOIO
CuJa MoApa3HUKa, 10 Jla€ HaHOIbINH e(heKT, Ha3UBAEThCA MAKCHMAJIBHOIO CHIIOIO
nosipazHeHHs. HacTymHoO0 yMOBOIO BUHUKHEHHS 30y/PKEHHS € 4ac Jii moJpa3HuKa.
BcranoBneHo, 1110 HaBITH CTPYM BEJIMKOI CHJIM, ajié KOPOTKOTPUBAIINNA, HE BUKITUKAE
BiAMoBiAl. Jlnsg mosiBU 30y/KEHHS MOJApPa3HUK TIOBUHEH [iATH TMEBHUM dYac.
HaiimeHnmmi yac, mpoTsIrom SIKOro MOAPA3HUK IMOPOTOBOI CWIIM 3aTHUK BUKJIUKATH
30y/keHHs, OyJI0 Ha3BaHO KOPHUCHHUM dYacoM. MDK CHJIOK TOApa3HEHHS Ta
TPUBAJICTIO MOro nii icHye 3aneXHICTh. 30yI)KEHHS BUHHUKAE€ THUM IIBHJIIE, YUM
CUJIBHIIIHK MMOAPa3HUK.

Xponakcia - MIHIMAJIBHUN 4Yac, HEOOXIIHUM 711 BUHUKHEHHS 30Y/DKCHHS TKaHUHH
npu aii moaBiMiHOT peoba3u (MOABIKHOI MOPOroBOi crmiiv). BoHa BUMIPIOETHCS
IpWIAJOM - XpPOHAKCUMETpoM. BenwuwHa 11 3aleXdTh B CTPYKTYpH 1 CTaHy
TKaHWHHU. HaliMeHIIa XpoHaKcisi B COMaTUYHUX HEpBax TBapuH (y KOHEH Ta )KyHHUX
0,09-0,2 mc), a Haiibubma (JEKUTbKA CEKyHJ 1 HaBITh XBWJIMH) - y TJIaJEHBKUX
M’si3ax 0e3xpeOeTHUX. XPOHAKCIS BKa3ye€ HA MIBUJAKICTh BUHUKHEHHS 30y/DKCHHS 1
TOMY TEBHOIO MIpOI0 MOXKe OyTH MOKa3HUKOM (PyHKIIOHAJIBHOT PyXJIMBOCTI TKAHUH.
Yum weuouwe sunuxae 30y0xcenHs, mum weuoule 6i00y8aemuvcs i 8ecb npoyec
AKMUBHOCMI 8 MKAHUHAX YU OP2aHL.
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IIurannsa st CaAMOKOHTPOJIIO:

l. Jlaty BU3HAUYEHHS KIIITUHHU.
2. Ak nosicHoeThes (Pi310J10T1S KITITHHU.
3. bynosa kmiTuHH.
4. OCHOBHI MOJIOKEHHS KJIITHHHOI Teopil
5. Bynosa kmiTuHM.
6. OCHOBHI M€XaHi13MHU TPAHCIOPTY PEUOBUH Yepe3 KIITUHHY MEMOpaHy.
7. Tunu eHgouuTo3y.
8. [Toapa3nuBicTh KIITUH
0. [Ilo Take xpoHakcis?
Tema 3. @iziosnorisa m’a3iB. Kinacudikaunis M’130BHX BOJIOKOH
[1man

1. Buau M’s31B Ta X KOPOTKA XapaKTEPUCTUKA.

2. Knacudikarris M’ s131B.

3. BynoBa m’s13iB.

4. ®i31070Tig CKOPOUCHHS M’ S31B

Knacudikanis 1 pyHKIIT CKeIETHUX M’ SI31B.

5. OyHKIIIT IaJeHbKUX M’ S31B

5. JlonomikHUI amapat M’ sI31B.

6. 3aKOHOMIPHOCTI PO3TalllyBaHHS CKEJIETHUX M’ SI31B.
7. ®D1310JI0T1YHI CTAaHU CKEJIETHUX M’ SI31B.

8. Pobota m’s31B. EnemenTH 610MexXaHIKH.

1. Buan M’s13iB Ta iX KOPOTKA XapaKTepUCTHKA

M’s13eBi BOJIOKHA MOAUISAIOTH Ha 3 BUAM: CKEJIETHI, CEPIIEBI 1 TIaCHBKI.

CkenemHi 60onoKHa MAPO3IIISIOTHCS HA:

[. @a3ui (BOHU TEHEPYIOTh MOBHOIIHHUK MmoTeHIian). Da3Hi BOJIOKHA MIISATHCA Ha
IMBUAKI BOJOKHA (OiMi, DIKOMITHYHI) 1 TOBUIBHI BOJOKHA (YEpBOHI, OKHCHI
BOJIOKHA).

2. Towiuni (He CHPOMOXKHI T€HEpyBaTH IMOBHOI[IHHUM MOTEHLIan Aii 3AaTHUUA 10
MOIIUPEHHS).

TI'naoenwvki m'azu NUISATHCS Ha:

1. Toniuni. TOHIYHI BOJIOKHA HE CIIPOMOXH1 PO3BUBATH «LIBUJIKI» CKOPOUEHHS.

2. @azno-moniuni. Y cBOI0 4yepry ¢Gha3HO-TOHIUHI M'SI3M MOYKHA YMOBHO PO3AUIUTH Ha
Ti, 10 BOJIOJIIFOTh aBTOMATIEIO - 37aTHI JI0 CIIOHTAHHOI reHepariii pa3HUX CKOPOUCHb,
1 Ha M's13H, 1110 HE BOJIOJIIOTH aBTOMATIEIO.

Ckenemmni m'a3u MarOTh 2 TUIIU BOJIOKOH:

Iumpaghyzanvhi — 3HaXOAUTHCS B CEPENIMHI TaK 3BAHOTO M'S3€BOTO BepeTeHa — IIe
CHEIiaTi30BaHul M'SI3€BUM PEIENnTOop, IO PO3TAIIOBYETHCS B TOBIII CKEJIETHOTO
M's3a. lle BomOKHO HEOOXimHE [JIs PEryNAIii YyTIMBOCTI perentopa. Bono
KePY€EThCS CreriaJTbHUMHU MOTOHEHPOHAMH CITUHHOTO MO3KY —
rama-MOTOHEMPOHAMH
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Excmpagpyzanvni. Bei M's3€B1 BOJIOKHA, 110 HalleXKaTh JAHOMY M'SI3y 1 HE BXOIATH JI0
CKJaay M'sI3€BOTO BEpeTeHa, Ha3WBaloThcs ekcTpadys3anbHUMU. Bech momanbimit
MaTepiall, MO CTOCYEThCA CKEIETHUX M SI31B BITHOCUTHCSA N0 eKcTpady3ambHUX
M's13eBUX BOJIOKOH. [lapayienbHO 3 PO3MOALIOM CKENETHUX M'SI3€BUX BOJIOKOH Ha
MIBUAKI 1 TOBUIbHI ICHY€ aHaJOTiuHa KiacuQikallis, M0 CTOCYETbCS PYXOBHUX
omuuule (PO). PyxoBa onunung (PO) — 1e CyKynHICTh HEHpOHA 1 BCIX M SI3€BHUX
BOJIOKOH, $iK1 1Iei HeilpoH iHepBye. PO Bkitouae 10-1000 BojmokoH (BOHM OyBarOTh
pizHUMH TI0 00’eMy). Alle 3BUYAHO HEHWPOH I1HEPBYE SIKIMNCh OIMH TUI M'SI3€BUX
BOJIOKOH, IO BXOJWTH y JaHUU M's3, - ab0 moBUIbHI, a00 mBuiki. Tomy PO
IMOAUISIFOTH BIAMOBIAHO HA MOBUIBHI 1 HIBUIKI.

2. @yHKUil CKeJIeTHHUX I NIaJIeHbKUX M’ A3iB

Ckenemni m'szm ckianaroth 40% Big Macu TiJa 1 3a0€3MEUyIOTh:

1 — mepecyBaHHs TiIa B MPOCTOPi, 2 — MEPEMIIICHHS OJHI€T YaCTUHU Tija BIAHOCHO
iHIoi, 3 — mMATpUMaHHA 103U, 4 — PyX KpoOBI 1 JiMpu, 5 — Teronpoaykiio, 6 —
3MIACHEHHS BIUXY 1 BUAMXY, / — PYXOBY aKTHUBHICTh, 8 — JICTIOHYBaHHS BOAM 1
coJiel, 9 — 3aXHUCT BHYTPIIIHIX OPTraHiB (HAMPUKIIAJl, OpPraHiB YePEeBHOI MOPOKHUHU).

I naoenvki m'a3u 3a6e3medytoTh (PyHKINIO MTOPOXKHUCTHX OPTaHiB, CTIHKU SKUX BOHU
YTBOPIOIOTh. 30KpeMa, 3aBISKH IM 3IIHCHIOETHCS BUBEIACHHS BMICTY 13 CEUOBOTO
MIXypa, KHILIKH, IUIYHKa, >KOBYHOT'O MiXypa, MaTKu. [ 1ajeHpKi M's31 3a0€31euyoTh
c(IHKTEpHY (DYHKILIIIO - CTBOPIOIOTH YMOBH JIJIsl 30€pEKEHHS BMICTY OPOKHUCTOTO
opraHa B I[bOMY OpraHi, HallpuKjaJ, Ce€4y B CEYOBOMY MiXypl, IUIJIT Y MarTIIi.
HaliBaxnuBily posib BUKOHYIOTH IVIQZI€HbKI M'SI3M B CHUCTEMI KpPOBOOOIry 1
TiM(OYTBOpPEHHSI - 3MIHIOIOYM TPOCBIT CYAMH, BOHU aJaNTyIOTh PEriOHaJbHUN
KPOBOOOIT /10 MICIIEBUX MOTPeO y KUCHI, MOKUBHUX PEYOBUHAX.

3. IlpyuHumn peryJasimii M’si30B0I aKTUBHOCTI

JiSIBHICTE Cckenemuux M's3i6 PETYIIOEThCS JTOCUTh OJHOMAHITHO: KOXKHE M 'si3ege
BOJIOKHO M'SI3a 00epicy€e€ aKcoH BlJ BINIMIOBITHOTO MOMOHEUPOHA, PO3TAIIIOBAHOTO B
CIUHHOMY MO3Ky a00 B CTOBOypi MO3KY. 3BHYailHO OJWH MOTOHEHPOH IHEPBYE
OJTHOYACHO JIeKUJIbKa M'sI3eBHX BOJIOKOH (pyxoBa oaunHuIlpl). lLleit MoToHelpoH
HA3WBAETHCH ab(}a-MOTOHEHPOHOM (HA BiAMIHY BiJI TaMMa-MOTOHEMpOHA, IO
iHepBye iHTpady3alibHI M'3€B1 BOJIOKHA M'SI3€BUX BEPETEH).

Jlo Mmomonetipona HaIXOAATh CUTHAIIN BIJ KOPU GETUKUX NIBKYIb (NIPAMIOHULL ULTSX)
abo BiJ MIOKIPKOBUX CTPYKTYp MO3KY, BiJ cepez[Hboro 1 JTIOBractoro MoO3KYy
(excmpanipamionuit  wiisx), MO 3a0e3neuyoTh pyx M sa3iB. s Toro, 1mo0
yOpaBiiHHS Oylo e(QEeKTHBHHM, HEOOXiJHa HAsBHICTh 3BOPOTHOIO 3B'SI3KY -
[ICHTpajJbHI CTPYKTypHd MO3KY IOBHHHI «3HAaTW» TPO CTaH BiAMOBIIHOTO M'sA3a.
3BOpPOTHIN  3B'I30K___3MIMCHIOETbCSI  HAcaMIiepell 3a y4acTi0  pEeLenTopiB,
pPO3TAIIOBAHUX y CaMHUX M'si3aX - 1€ M'S3€Bl BEpeTEHA 1 CYXOXKHIIbHI PELEenTOpH
Tonpmxi. Boun necyts iHpopMarnio B [THC npo cTyminb po3Tsary m's3a, a Takox
PO CHITY, IO PO3BUBAE JAHUH M's3.

Perynsimiss aisimbHOCTI  2nadeHbKux M'A3i6 TPUHIIMIIOBO 1HINA, HIDK CKEJIETHOT
MycKynatypu. Ha akTUBHICTh TIIaJIeHbKUX M'S131B BILUTUBAIOTh, SIK MPABUIIO, HEUPOHU
gecemamusHoi Hepeo6oi cucmemu, po3TAIIOBaHI y CTOBOypi, CHUHHOMY MO3KY 1
BEreTaTUBHUX T'aHIIISIX, - CAMIIATUYHI HEHPOHH CBIN BIUIMB 3J1MCHIOIOTh 32 y4aCTIO
aJIpEHEPriYHUX CHUHAIICIB, NApACUMIATHYHI - 32 Y4YacTI XOJIHEPIriYHUX CHHAICIB.
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IcHye TakoX BIUIMB METAaCMMIIATUYHOI HEPBOBOi cuctemu (mepudepuuHi, ado
BHYTpiOpraHHi peQJeKTOpHI Iyru), a TaKoX 3aJ03 BHYTPIMIHBOI CEKperil
(HampuWKIiam, 3a paxyHOK BUIUICHHS aJpeHajiHy, OKCHUTOIMHY) 1 O10J0Ti4HO
aKTUBHUX PEYOBHUH, IO MPOAYKYIOTHCS Y BIANOBIIHUX pErioHax OpraHizMy
(mampukiian, OpaauKiHiH a0o TicTaMiH). YCI Il BIUTMBU MalOTh a00 CTUMYITIOIOUYUH
BIUTMB, a00 TajabMiBHUN (KOHKPETHO 1€ 3aleXHUTh Bl BUAY M's3a, XapakTepy
perenTopiB, 10HHUX KaHaliB). B CBOIO depry, akTUBHICTh CHMIIATHYHOI 1
MapacCUMIATHYHOI CHCTEMH, IHTCHCHBHICTh BHJUICHHS TOpMOHIB 1 BAP
KOHTPOJIIOETHCSL 1 PETYIIOETHCS BUIIUMHU BIJIIaMHA MO3KY. AJie, Ha BIAMIHY Bij
JOBUIBHOI PEryJsislii CKeJIeTHOT MYCKYJIaTypH, BUII BIJAUIM MO3KY HE CIPOMOXKHI,
SK TPAaBUIIO, TIOBUTLHO 3MIHIOBAaTH CTAaH MIAJEHBKUX M'A31B (TOMY BOHH Ha3UBaIOTHCS
MHMOBUTBHUMH M'SI3aMHU ).
4. @i3zios0risi CKOpoOYeHHS M’ SI3IB

JIIss  CKeNmeTHOTro M s3a XapakTepHl JiIBa OCHOBHHX pPEXKUMHU CKOPOYCHHS -
i3omempuynuil 1 i3omouniunutl. Ilpu i3omempuunomy pexcumi B M's131 i 9ac Horo
aKTUBHOCTI HapOCTa€ Hampyra (TeHepyeThCs CUIa), ajie Yepe3 Te, Mo 00uIBa KiHIIi
M's3a (hiKCOBaHI (HAMPUKIIAJ, M'i3 HAMAraeThCs IMiTHATH BEJIUKUNA BAaHTAX) - BIH HE
BKOPOUYEThCA. [30MOHIYHULL pedcuM XapaKTEPU3YETHCS PO3BUTKOM HAMPYTH (CHIIH),
CIPOMOKHOI MIJHATH JaHUN BaHTaX, a MOTIM M'A3 BKOPOUYYETHCS - 3MIHIOE CBOIO
TOBXUHY, 30epiratourt Harpyry. OCKIJIbKM 130TOHIYHE CKOPOUCHHS; HE € «UHCTO»
130TOHIYHUM (€JIE€MEHTHU 130METPUYHOTO CKOPOUYEHHSI MaloTh MiCIle, 3 CaMOMY
MoYaTKy CKOpOYEHHS M'si3a), a 130METpUYHE CKOPOYCHHS TEX HE € «UUCTO»
130TOHIYHUM (€JIEMEHTU 3CYBY BCE-Taku €, O€3CYMHIBHO), TO 3alpOIOHOBAHO
BXKUBATH TEPMIH «ayKCOTOHIYHE CKOPOUCHHS - 3MIIlIaHe.

[ToHATTS «130TOHIYHUI», «I30METPUYHMI BaXJIWBI JJIs aHali3y CKOPOUYYBaJbHOI
AKTUBHOCTI 130JIbOBAHUX M'SI31B 1 JUIsI pO3YMIHHSI O10MEXaHIKH CEpIIs.

Pexxumu CKOpOUeHHS TNMaJACHBKHX M s31B. JIOIIIBHO BUIUIATH 130METPUYHHHN 1
130TOHIYHUN pexumu (1, SIK TMPOMDKHHMA - ayKCOTOHIuHMM). Hampuknazn, xomu
M's3€Ba CTIHKa MOPOXKHHCTOTO OpraHa MOYMHAE CKOPOYYBATHUCS, a OPTaH MICTUTh
piauHy, BUXiA I SKOI TEPEeKpUTHUH COHIHKTEpOM, TO BHUHUKAE CHTYyaIlis
130METPUYHOI0 PEXKHUMY: TUCK B CEPEAMHI MOPOKHUCTOIO OPraHa pocTe, a Po3MIpH
MIOLIUTA HE 3MIHIOIOTHCS (PIAMHA HE CTUCKAETHCA). SKIIO 1el TUCK CTaHE BUCOKUM 1
MpU3BEJE 0 BIAKPUTTSA CHIHKTEpPA, TO MIOIUT MEPEXOJUTh y 130TOHIYHHUI peKUM
(YHKIIOHYBaHHS - BiJOYBA€THCS BUTHAHHS PIAMHU, TOOTO PO3MIpH IIAJIKOM 3€BO1
KJIITUHA 3MEHIIYIOTbCS, a Hampyra abo cuia - 30epiraerbcsi MOCTIMHOIO 1
JOCTaTHBOIO JIJIsl BATHAHHS PiIMHU.

5. Buau ckopoyeHHs1 M’s13iB

B ckenetHux M'a31B BUAUIAIOTH MOOAMHOKE CKOPOYEHHS 1 CyMapHEe CKOpPOYEHHs, a00
TETaHyc.

Ilooounoxe cropouenHsi — 11e CKOPOYEHHS, 10 BUHUKAE Y BIAMNOBIAb HA CTUMYI,
JoCTaTHIN amst 30ymkeHHs M's3a. [licns KOpOoTKOTO JaTEeHTHOTO (CKPUTOTO) TEPioy
MOYMHAEThCA Tpoliec cKopoueHHs. Ilpu peectpailii ckopouyBaslbHOT aKTHUBHOCTI B
130METpUYHUX YMOBaX (OBa KIHII HEPyXOMO 3akpiluieHi) y mepiry ¢azy
B1J1I0YBa€TbCS HAPOCTAaHHS HANpyru (CWiM), a B JApYry - il MaalHHA J0 BHUXIJHOI
BenrurHU. BianoBiiHo 11 a3y Ha3uBaroTh (ha3010 HAMPYTH 1 Pa30ro po3ciiadiIeHHS.
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[Ipu peectparttii CKOpOUYBaJIbHOI AKTUBHOCTI B 130TOHIYHOMY PEKMMI (HApUKIIA, B
yMOBax 3BHYAaHOrO Miorpadiunoro 3amucy) 11 a3 OyayTh Ha3WBaTUCS
BIAMOBIAHO (ha3010 BKOpOYCHHS 1 (ha30r0 IOAOBKCHHSI. B cepemHboMy  ITUKII
ckopoueHHs TpuBae 611 200 mc (Mm's13u sxabu) a6o 30-80 mc (Y TEMIOKPOBHHX ).

Skmo Ha M'A3 Jie cepis OpsIMUX MOApPa3HEHb (MHUHAIOYM HEPB) a00 HENpPSIMUX
MOJIpa3HEHb (Yepe3 HEPB), ajie 3 BEIUKUM IHTEPBAJIOM, MIPU SIKOMY KOKHE HACTYITHE
MOJIpa3HEHHs MOTpaIvise€ B Mepioj Micis 3akiH4eHHs 2-1 ¢a3u, To M's3 Oyae Ha
KOXKEH 3 ITUX CTUMYJIIB BiJMOBIIaTH MMOOJJUHOKUM CKOPOUYCHHSIM.

CymapHe ckopouenHsi BUHUKAE y TOMY BHIIAJIKY, SIKIIO Ha M'S3 JiIOTh 2 1 OUIbIe
NOApPa3HEeHb, NPUYOMY KO)KHE HACTYIHE TOApa3HeHHs (Micis MOonepeaHbOoro)
HaHOCATH a0o0 mij yac 2-1 ¢a3u (po3cnabieHHss a00 MOJOBKEHHS), a00 mij yac 1-1i
¢da3u (ckopoueHHs a00 Hanpyru). Y BUMNAJAKY, KOJU APYTUN MOIPA3HUK MOTPAIUISIE B
¢da3zy posciablieHHs, BUHHKA€E YacTKOBA CyMmallisi - CKOPOYEHHs 1€ MOBHICTIO HE
3aKIHYWIIOCS, a BXK€ BUHUKIO HOBE. AKujo nooaemwvcs 6azamo noopasHukis i3
CXOJCUM  IHMep8aniom, mo 6uHukae 3ybuacmuti memawnyc. Axwo noopaszHuxu
Hao0X00amb 3 MEHWUM IHMepeaiomM i KOXCHe HACMYnHe Nompaniice y ¢hasy
CKOPOUEHHSl, MO GUHUKAE 21A0EHbKULL TNEMAHYC.

AMIUTITYJa TIAJACHBKOTO TETaHyca 3ajeXHUThb BiJ YacCTOTH MOIpa3HEHHsS. SIKio
KOKHUM HACTYyMHUI NOJApa3HUK moTpamisie y a3y ex3anpTanii  (IiIBHILEHOT
30y/UTMBOCT1), TO BIAMOBiJIb M'siza Oyle AOCTAaTHHO BEIUKOIO, SKIIO K IMIYIbCH
NOTPAIUISIOTh Y TEpioJ 3HMKEHO1 30y[UIMBOCTI (BIIHOCHA pPePpPaKTEpHICTH), TO
BIIMOBIb M's3a Oyzie HabaraTo MEHIIOIO.

Hnst ckenemmnozo m'a3a XapakTepHHUM 1€ OJMH BHUJ aKTUBHOCTI - TakK 3BaHa
KOHTpakTypa. B ekcrnepuMeHTanbHHUX YyMOBaxX 1ii JIETKO OJAEpXaTh ILJISIXOM
30uTbIIEHHST KOHIEeHTpallii Ca2+ B po3uuHi, 1€ 3HAXOAUThCS M’s13. KoHTpakTypy
MOXK€ TaKOK BHUKJIMKATH BXKHUBAHHS BENMKUX 103 Kodeiny (kaBu). Kodeinona
KOHTPAaKTypa € HACIiJKOM 30UIBIIICHOTO BHUBUIBHEHHS 10HIB KaJbI[IO 3
CapKOIJIa3MaTUYHOTO PETHKYJIyMa. B ymMoBax MHUIICHOTO OpraHi3My KOHTPakTypa
BUHHMKAE TIPU BTOMI M’53iB, IO 3YMOBJICHO BUYepmyBaHHsIM 3amaciB ATO,
kpeatuadocdary. [Ipuknagom Takoi KOHTPAKTYPH MOXKYTh OyTH CYIOMH KyBaJIbHUX
M’5131B, SIKi IEPIOIUYHO BUHUKAIOTH IICIISI HETIPABUIILHOTO TIPOTE3yBaHHS 3yOiB.

Jia enadenvkux m'azie BUaU CKOpodeHb iHIN. JIJIs TiafeHbKUX M'S31B B yMOBax
«CIIOKOIO» XapaKTEpHAa HAsABHICTh TaK 3BAaHOrO0 0a3ajlbHOrO TOHYCY - MEBHOIO
CTYNEHs iX HampyxXeHHs. SKimo M'si3 0OpoOMTH PEYOBMHOIO, IO IIJIKOM 3HIMAae
TOHIYHY aKTHUBHICTb, TO M'3 pO3CIA0UTHCS 1 TAM CAMUM «IIOKaXe», 1110 10 MOMEHTY
XIMIYHOTO BIUIMBY BiH MaB M€BHY HAIPYTY.

Jlna gpazno-moniunux m'azie cumyauin inwa. [lo-niepiie, y 4aCTUHHU TaKUX M'SI31B B
YMOBaX «CIIOKOIO» € 0a3ajdpbHUN TOHYC 1 (ha3Ha aKTUBHICTh: M'Si3 CIOHTAHHO
NEPIOAMYHO BKOPOUYETHCS 1 MOJOBKYEThCs. (Da3sHEe CKOPOYECHHS MPOTIKAE JIYKE
MOBLILHO HA0araTto MOBUIBHINIE, YAM CKOPOYEHHS CKEJIETHOTO M'si3a (HApuKIIa,
CKOpOUYEHHSI MaTK{ BariTHOi *IHKH BiOyBaeThcsi mpotsroMm 1-2 xwimH). [lpu mii
MOJpa3HUKAa - CTUMYJISITOpa CKOPOUYYBAJIbHOI AKTUBHOCTI MOXKE ITiIBUIILYBATHCS
BUX1IHUN Oa3aibHUN TOHYC 1 OJJHOYACHO 3MIHIOETHCS (ha3HA aKTUBHICTH - 3pOCTAE ii
aMIUTITy/la 1 YacToTa reHepanii CKopoueHb. B ycix BUMajgkax (pazHa akTUBHICTD - 1€
BapiaHT MOOJMHOKHMX, a HE TEeTaHIYHUX cKopodyeHb. Ilpm aii 1Hri0ITOpIB
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B1/10yBa€ThCA 3HIKEHHS 0a3aIbHOTO TOHYCY, 3MEHIIIEHHS YaCTOTH TeHeparllii ha3Hux
CKOpoueHb a00 aMIUTITyOAu ax JO TIOBHOTO IX TMpPUNUHEHHA. B  1HImuX
($a3HO-TOHIYHUX M's3aX B YMOBax CIIOKOKO Mae Micie Oa3ainbHUN TOHYC, a
CTHIOHTaHH1 (pa3Hl CKOPOYEHHS BIACYTHI. Y BIANOBIAb Ha CTUMYJ TaKUW M'S3 MOXKE
30UIBIINTH BUXITHUN Oa3aldbHHUI TOHYC 1 OJHOYACHO MOYAaTH TeHepyBaTH (a3Hi
CKOpPOYEHHH.

Ko cKeNeTHUH M's3 po3TATYBATH, TO B HHOMY 3pOCTA€ HANpyra, siKk y Oyab-sSKHii
€MACTUYHIA CTPYKTYpl. UuM OUIbIINI PO3TST, TUM BULIE LISl HAPYTA.

B mmagenpkux M's3ax y BiJANOBiAL HAa PO3TAT CIIOYATKY HAMpyTa 3pOCTa€, ajie MOTIiM
(moctarHbO MBHAKO, Hampukian, udepe3 30-60 c¢) BoHa CHOHTAHHO 3HMKYEThCS
Maiike J0_ BUXIIHOTO piBHS. TakuM YMHOM, TINAaJIEHbKUN M'Si3 TMOBOJIUTHCA SIK
iacTuyHa abo B sA3KO-€JacTHMYHa  CTpyKTypa. Llg  BiacTuBICTH  Ha3BaHa
mIacTUYHICTIO. SIKOU 1i He Oyio, To M'si3eBa CTIHKA OPOKHUCTUX OpraHiB HE 3MOIvIa
0 BukoHyBaTH (QYHKIIIO pe3epByapa. Hampuknaa, npu Hakomu4eHHI cedi B
CEYOBOMY MIXypl TUCK y HbOMY, HE3BXKAIOUU HA TE, IO MICTKICTh CEYOBOTO MiXypa
oOMexeHa, HEe 3pOocTae, TOMY IO TJIaJCHBbKI M'S3U CTIHKH MiXypa MpHU TaKOMy
PO3TATYy MOCTYIIOBO 3HIKYIOTh CBiil 0a3anbHuUi TOHYC.

[Tutoma cuia M's3iB, CKENETHHMX 1 IIafeHbKuX (y po3paxyHKy Ha 1 cM® rmiori
MOMNEPEYHOro Mepepizy), MaiKe OJHAKOBa 1, B CEpelHbOMY, ckianae 4-3 krc ado
40-30 H/cm?. Cuma CKENETHOrO M'A3a 3al€KUTh Bij 0ararb0X YHHHHUKIB.
Hanpuknan, Bin uucna pyxosux oounuys (PO), 1o 30ymKeHi B 1aHuil MOMeEHT. Tak,
akio B M'szi 10 PO, a B manuit moMeHnt aktuBHa 1 PO, To M's3 cripoMoKHMIA
PO3BUHYTH cuity, piBHy 1/10 Bix ii MakcumanbHOl cuiu. Skmo 5 PO aktuBHI, Te
BIJIMOB1AHO, M's3 po3BuBae 50% Big MakcuMymy 1 T.4., a 100% cuiam BoHA pO3BUHE B
TOMY BHUTIAJIKY, K110 yci 10 PO onHoyacHo OyayTh 30y/IKEeHI.

Cuna 3anexcumsv 6i0 cunxponnocmi pooomu PO. Tak, skmo Bci 10 PO nounyts
OJTHOYACHO 30Yy/KyBaTHCs, TO cujia Oyae, Hampukian, 4 Krc/cm2, a sSKIO0 BOHHU
30y/DKYIOTBCS aCHHXPOHHO, TO MAaKCUMaJIbHA CHJIA CKiazae 3 Kre/cm2.

Cuna m'a3zie 3anedxcumo 8i0 mici yacmomu, 3 AKoW0 HA0xo0amsv nomenyianu 0ii (11/])
M0 aKCOHAaX JI0 M'S3eBUX BOJIOKOH. Hampukian, skimo ambha-MOTOHEHPOH TeHEPYE
3a 1 cekynmy 20 I1JI, To cua m'si3iB Oyzme popiBHIOBaTH 2 Kre/cM2, a akiio 50 imm/c
- 4 krc/cm?2.

Cuna szanexcums 8i0 6uxionoi Ooeocunu. Icuye neskuil cepemniit posmip Lo (ue
JTOBXHMHA M'si3a B CTaHI CIIOKOIO B IIJIICHOMY OpraHi3Mmi), IpU sSIKOMY M'si3 pO3BUBa€
MaKcUMaJbHE CKOpOueHHs. SIKIo JAoBkuHa Oyne MeHiie Lo abo, HaBmaku, Ouibliiie
Lo (mepepocTtarayTa), TO CHia, IO PO3BUBAETHCS M S30M Y MOMEHT 11 MOPYIICHHS,
Oyne 3HauYHO MeHIe. BusBuiocs, 10 MakCUMalilbHa CUJla PO3BUBAETHCS M SI30M Y
TOMY BHIIAJIKY, KOJIH JIOBXKMHA capKoMmepa ckianae 2,2-2,5 MKM.

Cuna enadenvkux m's3ié TEXK 3aJKUTh B BUXIIHOI JIOBXKUHU: ICHYE ONTHUMAaIbHA
JOBKMHA M's3a, MPHU SKIM M'S3 PO3BHMBAE MaKCHUMaJbHY JUisi Hhoro cuiy. lLle
BOKJIMBHI MEXaHI3M CaMOperyJsilili akTUBHOCTI IIaJieHbKOro M'siza. MakcuMmanbHa
CHUJa TIAJICHBKUX M'SI31B TEXK 3aJICKUThH BiJl CHHXPOHHOCTI 30ymkeHHs Beix ' MK, 110
CKJIa/Ial0Th CKOPOUYBAJIBHUN amapar JaHoro M's3a, BiJ. YHCIa MIOLUTIB, IO
BTATYIOTBCS B KT CKOPOUEHHS, & TAKOXK BIJl BXOJY 10HIB KaJbLIO.

6. MexaHi3M CKOpOYeHHS M’ SA3iB
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CxopodyBajibHUAN amapar CKEJIETHOro M's3a MpeACTaBICHUN Mmiogiopuramu, SKi
CKIIQJAIOTHCA 3 nPomoghibpun - TOBCTUX 1 TOHKUX HUTOK (inamenmis).

MiodiOpwiu po3niieHI Ha OKpeMi YacTUHU (capkomepu), TOBKHUHA SIKUX CKIIAJA€ B
cepenubomy 2,5 MiM. Capxkomepu obOmexeHi Z-memopanamu. 1li MemOpanu
CIIy’)KaTh JUIsI KPIMJICHHS aKmMuHOo8ux Humox. Y TEHTpl capKoMepa pO3TalloBaHi
TOBCTI (MIO3MHOBI) HUTKU. BoHU yTBOPIOWOTH A- nuck (awnizomponuuu). Jns
CKpIIUICHHS] TOBCTUX HUTOK € MeMOpaHa M, 1110 po3tanioBaHa B LIEHTP1 capkomepa.
HNomxuna A- ngucka 1,6Mkm. Ha piBHI Z-meMOpaH 10 KOXHOTO capkoMepa
MIIXOIUTh MomnepedyHa TpyoOouka (7- mpyOouka), CyKyNHICTb SKUX Hazeana T-
cucmemoro. i TpyOOouKH MiAX0AATh OJU3bKO (ajie He BIPUTYI, muinHa - 10-20 HM)
710 TEpMIHAIBHUX LIUCTEPH CAPKOILJIA3MAaTUYHOTO PETUKYIyMA.

Capkonnazmamuunuit  pemuxyaym (CP) npexacraBlieHUil  mepminanbHuUMuU
yucmepnamu (Ot Z-mMeMmOpaH) 1 MOB3IOBXHIMU TpyOoukamu. CP MiCTUTH 10HH
KaJIpI[if0, TpHOIN3HO B KOHIeHTpali 10-2 MM, 4oro JoCTaTHBO JHIIe s 5-6
CKOPOYEHb.

Y wmoment renepamii norenmiany mii (I1J]) BimOyBaeTbes nowwupenns I1/] B3MOBX
MOAOBKHBOI IUIA3MAaTUYHOI MeMOpaHu, OJenonsapuzayis nepedaemvci Ha 1-
mpybouxKy, 1O KOHTAKTye€ 3 TEPMIHAJIBHOIO IHUCTEPHOK. Y  pe3ylbTari
BIOUUHAIOMBCA KANbYIEGT KAHANU, TIO SIKUM KAIbYill 8X00UMb Y MaHCHIOpUNApHULL
npocmip mioiopunu, WO npuzeooums 00 iHiyiayii ckopouenns. I1oTiM MemMOpaHu
MOB3IOBXHIX TpyOouoK CP MounHaIoTh aKTUBHO 8iOKauy8amu I0HU KAAbYI0 HA3A0 8
CP, 1 ToMy HOro KOHIIEHTpalis B MDK(DIOPUISIPHOMY MPOCTOP1 3MEHUIY€ETHC, 1O
NpU3BOAUTH JIO po3ciabieHHs. B 1igoMy, omucaHe SBHUINE OACPXKAIO Ha3BY
enexkrpomexaniude crpsbkeHHs (EMC), aGo enexkrpomexaHiyHuid KarutiHr. lonu
Kanvyiro, K1 TPOUIITH B MDK(QIOPWISIpHUI TpOCTIp iHiyiroroms ckopouenns. 1le
CTAETHCSI TOMY, WO Kaabyili 3 €OHYyEMbCA 3 00HOW 3 3 cy6oounuys ( KaJbId -
3B sI3yI04a OJIMHMIIS) MOJIEKYJIU TPOMOHIHY, sIKa 3HAXOAUTHCS HA AaKTUHOBIM HUTII.
B ymoBax cnokoro I MoJjieKyJa TpPOIOHIHY CTBOPIOE YMOBH MJI TOTO, IIO0
Gi0pwiIsipHa MOJIEKYJIa TPOTIOMIO3HHY, KA 3HAXOAUTHCS HAa aKTUHOBIW HUTII, HE
JaBajia MIO3HHOBOMY MOCTHKY KOHTAKTyBaTH 3 aKTUHOM ( B YMOBaX CITOKOIO MOCTHK
HE MOXKE 3 €IHYBaTUCh 3 AKTUHOBOIO HUTKOIO, TAK SIK IOMY 3aBa)ka€ TPOIIOMIO3HMH).
Komnu x xanpuiil 3 €IHY€ETHCSA 3 TPONOHIHOM, TO MPOXOAATH KOH(OPMAaIliitHl 3MIHU B
ApyTiil cy0oauHuLl TponoHiHy ( 1HriOyroda cyOOaMHULA), B PE3YAbTAaTI YOO HUTKA
TPONOMIO3UHY PYXA€EThCS B NIMOMHY OOPO3HM 1 3BUIBHSE MICIIC HA aKTUHOBIM HUTIII
JUISL 3B sI3yBaHHS 3 Mio3MHOM. OmnMcaHa CUCTEMa OTpUMala Ha3By aKTUH-3B A3YIOUO1
perynsiii. Tpononin i mponomiosun nazuearome peynowuumu OLIKAMU, TaK K
BOHM PETYJIIOIOTh CTaH aKTHHOBHX 1 MIOBMHOBHX HUTOK B CapKoMepi.

CxopoueHHsi Bin0yBaroThcs 3riiHO MozAem A. Xakcii (Mojeinb KOB3aluuX HUTOK),
3a pPAxyHOK KOG3AHHS AKMUHOBUX HUMOK Yy NPOMIXCKax midxc mio3unogumu. llew
MIPOIIEC 3MIMCHIOETHCS TTONICPCUHUMU MICHIKAMU MIO3UHY.

B yMoBax CrHokoro MICTOK HE NPHKpPIIUICHAW J0 aKTMHOBOI HUTKW - 3aBa)Kae
Tporomio3uH. Ha kiHuMKy wmicTka 3HaxomuThest Mojekyina AT®. Komu 3'sBuserbcs
KaJIbIIii 1 BIJICYBA€THCS TPOTIOMIO3HMH BiJ] aKTUHOBO1 HUTKH, MICTOK UIIJISETHCS IO
aKTUHOBO1 HUTKHU. Binpa3y BinOyBaeThcsi aktupaiiss AT®d-a3HOI aKTUBHOCTI 1 SIK
HacHiaoK - rigpomi3 AT® 3 BuauieHHaMm nopuii eHeprii. Llg  enepris
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BUKOPUCTOBYETbCA JUIsl TOTO, 1100 CTBOPUTH OOEpTalOUMiicsi MOMEHT (TIOBOPOT
MicTKa Ha 450), B pe3yJbTari sSIKOTO MICTOK MPOTATY€E aKTHHOBY HUTKY MPUOIM3HO HA
10 am (me menme 1% noBKHHH capkoMmepa). SIKIIo mopyd i3 MICTKOM € BibHA
monekyiaa AT®, To BoHa BOYZOBY€ThCS Ha BEPIIMHY MICTKa 1 3a0e3meuye BiIpHB
MICTKa BiJi aKTHHOBO1 HUTKHU. SIKIIO B cepefoBHIll Oararo Kajbllilo, TO aKTHHOBA
MoOJIEKyJa SIK 1 paHilie po30JI0KOBaHA Bl TPOMOMIO3UHY, 1 TOMY MICTOK MOX€E 3HOBY
MPUKPITUTIOBATUCS 10 HHUTKU aKTHUHY, ajie¢ BXE B IHIIOMY MICIli, 1 3HOBY
MOBTOPIOETHCSA ITUKJI KOB3aHHsS. 3a Mepio]] BKOPOYCHHS MICTOK BCTUTA€E 3M1MCHUTH
50 mMkiiB («rpedOkKiB»), B pe3ydbTaTi 4YOro JOBXKHHA CapKOMeEpa 3MEHIIYEThCS
npubnuzHo Ha 50%. SKmo pisens kanvyiro 3nudxCyemoves (B pe3yabTaTi akTUBHOCTI
KaJIbI[IEBOT TIOMITH 1 MPUITMHEHHS BUXOJY KaJbliI0 3 TEPMIHAJIbHOI IIUCTEPHH), TO
Hacmynae npoyec posciabnenns (TONOBXKEHHA M’s3a). Y BuMNaaky, koimu ATO
BUYEpIIaHa, HACTYIIA€ PUTOp M's3a — HE B1I0YBA€THCS PO3IUIETUICHHS M)XK aKTHHOBOIO
1 M103MHOBOIO HUTKaMH. Lle Mae miclie, HanpUKIaa, TPU TPYITHOMY 3aKJISIKaHHI.

VY ckenetHux m'szax 3amac AT® HeBenukuil — ycboro Ha 10 MOOJMHOKUX CKOPOUYEHb.
Tomy HeoOximuwmii noctiiianii pecunte3 AT®. [cHyOTh Tpu NUISIXH.

1. Pecunme3 AT® 3a paxyHok kpearuHdpocdary (KD), 3amacu skoro oOMEKeHi.
Peakuist #ine myke MIBHAKO, TOMYy MOXKHA 3a JCKUTbKA CEKyHZ 3IIHCHUTH BEITUKY
po0OTY, 1O 1 3MIMCHIOETHCS, HAPUKIIAJ, CIPUHTEPOM a0O0 IITAHTICTOM, KOJU BiH
YUHUTH PUBOK. AJie 0OMEKEHICTh 3araciB MPU3BOJIUTH JI0 TOTO, 10 pecuHTe3 ATD B
aHaepOoOHUX yMOBaxX JOBTO HTH HE MOXE.

2. Inixonimuynuti wiisx pecunme3sy: BIH TOB'A3aHUN 3 aHAEPOOHUM PO3YEIUICHHSIM
[JIFOKO3U JI0 MOJIOYHOI KMCIIOTH. Y pe3yibTari yTBoproeThbes 2 mojst ATD na 1 monb
riroko3u. Llel muisix Tex JOCTaTHbO TMOTYXKHUM, WIOe MIBUIKO, aje 4yepe3 Te, IO
MOJIOYHA KHUCJIOTa, fKa TMpPU 1bOMY HAaKONMUYYeThCs, TallbMy€ AaKTHUBHICTb
DTIKOMITHYHUX (PEPMEHTIB, HOTO MOMKIIMBOCTI TE€XK OOMEXeHI. 3BHYANHO 1€ BHI
pecuntesy AT® BigOyBaerbcss B Mexax 20-120 cexynn. Tomy BiH
BUKOPHCTOBYEThCSI TIpU OIry Ha cepenHi auctaHiii (Hampukian, 200,400, 800 m).
Bigmiueno, 1mo mneit Bua pecMHTE3Y 3aBXKIU Ma€ MICIle Ha MOYATKy BCSAKOI pyXOBO1
aKTUBHOCTI, TMOKH KPOBOOOIT B TPAIIOIOYOMY M's31 HE CTaHE aJCKBAaTHUM JIJIS
poBeAeHHS 3-10 TUIly pecunre3y ATO.

3. Aepobne okucnenns 2noko3u i socuprux kuciom B uuki Kpedca. Bin BinOyBaeThcs
B MITOXOHApISIX. B cepennboMy Ha 1 MOJIb IIIIOKO3H yTBOPIOETHCS O 38 MOJb
AT®, npu okucieHHl 1 Mos )KUPHOI KUCHA0TH - O6u1g 128 mons AT®. Lel npouec
JIy’K€ OILAJIJTMBUM, MPOTE ISl OACPKaHHS B TaKUM Criocid eHeprii moTpiOHO OuIbIiie
yacy, HDK Tpu Tepmux ABoX cmocobax. Tomy 3-if muisX pecuHTE3y
BUKOPHUCTOBYETbCSI B YCIX BHUIIAJKax, J€ TMOTYXHICTb pOOOTH HEBUCOKA. Y
MOBCSIKJICHHOMY JKHTT1 caMe IeH IUIAX HalOUIbII MIMPOKO EKCILTYaTyeThCsl HAIIIMMHU
M'si3amMu. A 3amacu BYIIEBOJIB (IVIIKOTEH, BUIbHA IVIIOKO3a) 1 KHUPIB (IHKEpeso
KUPHHUX KHCIIOT) MOCTaTHHO BeNuKki. Hampukian, 3a paxyHOK OKHUCIEHHS TUIBKH
[JIIKOTEHY, JIIOAMHA MOXKe Oe3yMmUHHO MmpoOirtu 15 KM nuisxy; 3amaciB JKHUPIB Tak
Oarato, 110 iX BUCTAYUTh HA JEKUJIbKA THXKHIB O€3YITMHHOT POOOTH.

I[MuTaHHA I CAMOKOHTPOJIIO:

1. Bugu m’s131B.

2. KopoTka xapaKkTepucTuka M’ s31B.
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3. bynoBa m’s13iB.

4. Knacudikarist M’ s31B.

5. @yHKIII1 CKeJIETHUX M SI31B.

6. OyHKIIT TTaJeHPKUX M’ SI31B.

7. 3aKOHOMIPHOCTI pOOOTH CKEIETHUX M SI31B.
8. D1310JIOT1YHI CTAHU CKEJIETHUX M’SI31B.

9. MexaHi3M CKOpOUYEHHS M’ 5I31B

Tema 4. ®izioJioriss HepBIB

ITman

4.1.OCHOBHI eTaIu €BOJIIOI[ii HEPBOBOI CUCTEMHU

4.2. bynosa 1 pyHKIIIT HEHPOHIB.

4.3. Knacudikaiiist HEHpOHiB

4.4. ®yHKIiT HEHpOTTii

4.5. bynosa i pyHKIIIT HEPBOBHX BOJIOKOH

4.6. 3akoHU pOBeEHHS 30y/1’)KEHHS HEPBOBUMH BOJIOKHAMU
4.7. AKCOHHUI TPaHCIIOPT

1. OcHoOBHi eTanu eBOJIIOLII HEPBOBOI CHCTEMH

HepBoBa cuctema ymocKoHaIOBajgach 3 yCKJIAIHEHHSIM PYXOBO1 aKTUBHOCTI TBapHH.
Brnepie BoHa copmyBanach y KAIIKOBONOPOKHUHHUX Yy BUIVISAL audy3HOI, a0
cityactoi. HepBOBI KIITHUHM 3HAXONATHCS Yy HHUX IiJI €MITENIEM, PO3KHAAHI IO
BCbOMY T1JTy 1 CIIOJTy4€H1 BIIPOCTKAMH.

VYnockoHalleHHsT PyXiB y 4YEpBIB NPHU3BEJIO J0 KOHIIEHTpallli HEPBOBUX KIITHH 1
YTBOPEHHSI BY3J0BOr0 a00 TaHIIIOHAPHOTO TUITY HEPBOBOI CHUCTEMH. Y BHIIHMX
0e3xpebeTHUX  (KUIBYACTUX  4YEpBIB, UJIEHHUCTOHOTHMX) HEPBOBI  KJIITHHU
KOHIICHTPYIOThCA Yy MijA-, HAAIJIOTKOBUX TAHIIISIX, @ TAKOXK y TAHTJIISAX YEPEBHOTO
HEPBOBOTO JIAHLIIOKKA. Y MOJIOCKIB C(OpPMYBAaBCS PO3KUAAHOBY3JIOBUM THUII
HepBOBO1 cuctemu. Il{omo By31m0BOi HEPBOBOI CHCTEMH, TO MOYKHA BXXE T'OBOPUTH
po ii MOAUT HAa UEHTPAIbHY 1 NEPUPEPUUHY.

TperiM, HaWOLIBII AOCKOHAJIUM, TUIIOM € TpyOuacTa HEpBOBAa CHCTEMa XOPJOBUX.
Bona wmae 4iTkMii TOAIT HA LEHTPaJbHY (COMHHUN 1 TOJIOBHUA MO30K) 1
nepudepuuHy (HEpBU 1 HEPBOBI CILIETIHHSA).

VYckagHeHHsT CEHCOPHUX, aHANI3YIUUX 1 KOOPAMHYIOUMX PYXHU MPOIECIB MPU3BEIIO
710 iX KOHIIEHTPYBaHHS y TOJIOBHUX Bijainax. Llei mpoiec Ha3uBarTh 1edanizaiiero
GbyHKIIIH HEpBOBOi cucTeMU. Y mporieci edaizaiii po3BUBAETLCA i€papXisi, TOOTO
HiANOPSAIKYBaHHA HIDKYE PO3TAlIOBAHMX ILIEHTPIB BHUIIE PO3TAIIOBaHUM. Buioro
dbopmoro nedanizanii € KopTukamizamis (YHKIIA y BUIIMX XpPeOETHUX, KOJIU BCI
CTPYKTYPH HEPBOBOI CUCTEMH KOHTPOIIOIOTHCS KOPOIO MiBKYJIb TOJIOBHOTO MO3KY.

[lentpanrna nepoBa cuctema (IIHC) dopmyBanace y mpoiieci €BONIOIIT sIK
MeXaH13M, 110 3a0e3Meuye Peryssiiio 1 y3ro/keHHs PyHKLINA opraHizMy Mix co0010
1 3 HaBKOyMMIIHIM cepefopuiieM. Takum uymHoM, [IHC HiOu o0'eqHye (iHTETpy€)
¢byHKIii opra"i3my B €auHe 1iie. [HTerpatuBHa, abo koopauHaiiitHa gynkiis [THC
3BOJIUTHCS 710 aHali3zy a(epeHTHUX HEPBOBUX CHUTHAJIB, IO HAIXOASATH J10 HEi B
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MEBHUM MOMEHT BiJ YCIX pelEenTopiB Tila 1 JO CHUHTE3Yy peakIilii opraHi3my,
aZieKkBaTHOI KOHKpeTHii curyarii. Tomy IBan IlaBnoB waszaB ¢ynkmii [[HC
«aHAINITUKO-CUHTETUIHUMI.

IaterpatuBna Qynkmis [[HC 3milicHIOEThCS 32 paxXyHOK B3a€MOJIl B Hil MPOIIECIB
30ymKeHHsT 1 ranbmyBaHHSA. Llg B3aeMomis, 3pemIToro, 3BOJUTHCS 10 JIOJaBaHHS
30yKeHHSI 1 TaIbMyBaHHs EHTPAJTbHUMHU HEHpOHAMU. Y BHUILIUX TBAPHH 1 JIOIUHU
HEpPBOBA CHUCTEMa € MaTeplaibHUM CyOCTparoM ICHXIYHUX MPOLECIB: BIIUYTTH,
CIIPUNHATTS, TaM'sIT1, MUCJICHHS, YBaru, BOJI1 1 €MOIIii.

2. bynoBa i pyHkuii HelipOHIB

Xoua HepBoBy KiiTUHY onucaB SH Ilypkinbe me y 1836 poui, no kinug XIX cr.
BEJIUCh CYINEpPEUKH: YW MOXKHA JMJid TMOSICHEHHS OyJOBHM MO3KY 3aCTOCOBYBaTH
KIITUHHY Teopito? TpuBanuii yac HEPBOBY CHUCTEMY PO3IIANATHU K Oe3MepepBHHUIMA
cuHIuTid. Ha choroHi, 3a J0MOMOTO0 €JIEKTPOHHOT MIKPOCKOTIT TI0BEIEHO, 10 BCS
MOBEPXHS HEPBOBOI KJIITUHU BKPHUTA IUIA3MOJIEMOIO 1 M1 OKpPEMHMH HEWpOHAMHU
HEMae MPsIMOTO UTOIIa3MaTUYHOIO 3B'SI3KY.

Heliponn o00'e1HYIOThCS y JAHIIOTH 1 IEHTPH, SKI YTBOPIOIOTH (DyHKIIOHATBHI
cuctemMu Mo3Ky. OO'enHaHHS HEHPOHIB 3MIMCHIOETHCS 3a JIOMIOMOTOI0 CHHAICIB,
(byHKII€EO SKUX € mepenada eJIeKTPUYHUX IMITYJIbCIB 3 OAHOTO HEMpOHa Ha 1HIIH.
CuHaricu TakoX € MDK HeWpoHaMu Ta IHIIMMU THIIAMM KIITHH, a came
pELENnTOPHUMU 1 €(PEKTOPHUMU (10 OCTAHHIX BIJHOCSATHCS 3aJI03HCTI 1 M'SI30B1).

Kinpkicts He#poHiB y mtonuHu jgocsirae 50-tu miapAa. CUHANTHYHI KOHTaKTH
OI[IHIOIOTLCS ACTPOHOMIYHUMH udpamu - 10°-10'°.

Y neaponi po3piznaoms 4 0CHOBHI YaCTUHU:

1) Ti10 a6o coma;

2) NeHIIPUTH;

3) akcoH

4) akCOHHI 3aKIHYEHHs, a00 TepMiHai.

VY Timi wmicTaTees opraHoimu (siapo, pubocomm, amapar [ombmKi, MITOXOHAPII,
T130COMH, MIKpOTPYOOUKH, MiKpo(dilaMeHTH, nobpe PO3BUHYTHI
CH/IOIUIa3MAaTUYHUNA PETUKYTyM, IO CBIIYUTH MPO IHOrO0 BHCOKY CHUHTETHUHY
NisbHICTh. CUHTE30BaH1 y Tl PEYOBUHU TPAHCIIOPTYIOTHCS Y BIIPOCTKU. Y 1IbOMY
nosisirae TpodiuHa yukiisa Tima. Kpim toro, MmemOpaHa Tijia OLIBIIOCTI HEUPOHIB
BKpUTa CHHAIiCaMH, TOMY TIJIO BUKOHY€ Ile¢ W 1HTErpaTtuBHY (yHKIIit0, TOOTO
ciopuiimMae 1 00pobssie iHdopmarito. s QyHKIIOHYBaHHS HEHMPOHU OTPUMYIOTh
eHeprito Tulbku aepoOHuM 1wisxoMm. [[HC mroguaum cnoxuBae 20% 3aranabHOT
KiTbKOCTI KUCHIO. [IpunuHeHHs mocTayaHHsl KUCHIO 10 MO3Ky Ha 10 c. mpu3BOAUTH
70 BTparu cBijoMocTi, a Ha 10-12 XB. - BHHUKAa€ HE3BOPOTHE IOIIKOKCHHS
HEPBOBUX KJIITHH.

Hetipon mae ooun eonosnuii doseuti (o 1 M.) eiopocmok axcown (axis - Bich). B
IpoLEecl OHTOTeHE3y AaKCOH JIOCSATrae Jpyroi KIITUHU, 3 SKOK BCTAHOBIIOE
CUHANTUYHHUMA 3B'SI30K, TOOTO (PyHKIIIS aKCOHA — MPOBEACHHS HEPBOBUX IMITYJIbCIB
710 1HIIUX KIITHH. AKCOH BIIXOAWTH BiJl Tijla HEUPOHA, YTBOPIOIOUH Y IIHOMY MiCIIi
KOHYCOMOMIOHUN BUCTYN - akcorHutl 2opbux. Ilodarok akcoHa (MOYATKOBUUN
CETMEHT) HE Ma€ MI€NiHOBOI 0OO0JOHKUA. AKCOHHHMI TOPOMK 1 TOYaTKOBHIM CETMEHT
YTBOPIOIOTh TPUTEPHY 30HY, B SKIM BUHUKaOTh nocrcuHantuuHi [1/]. YV akconi
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BIJICYTHIN TpaHyISpHUN EHIIOTUIa3MaTUYHUN PETUKYIYM, ajie € MIKpOTpYyOOuKH,
MiKkpo(diTaMEeHTH, MITOXOHAPIT 1 CHHANTHYHI MiXypili. biawkde 10 3aKiHYeHHS aKCOH
TTY3UTHhCS 1 YTBOPIOE TOHKI TUIOYKKM — TepMiHali. Ha HUX Hemae MieTiHOBOI
00O0JIOHKH, TOMY 30y/KCHHS TYT TONIUPIOEThCS MOBLIbHINIE. Ha KiHI KoXHA
TEpPMiHAIb YTBOPIOE CHHANC 13 MOCTCHHANTUYHOIO KIITHHOIO, ii coMoi0 abo
nenaputoM. Jlesaki akconm me go Buxony 3 LHC MoxyTe yTBOproBatu
BiAraly>keHHs (konarepaii). Koramepani OyBalOTh 360pOmHI, 20PU3OHMATbHI | KOCI.
Konarepani 00'eqHyIOTh HEHUPOHM Yy MOMYNSAIIi YM 3aMKHYTI JIQHILIOTH, SKUMU
HUPKYIIO€ 30y/I>KEHHS.

Jlenopumu (dendron — nepeBo) — uncenbHl KOPOTKi (0 1 MM) BiIpOCTKH HEWpOHa,
Ty’)Ke€ PO3Taly)eHl, 3 BUIJAJCHHSIM BIJ Tila CTalOTh TOHKUMH. JleHIpuTu
MYJBTUTIOJSIPHUX HEHPOHIB MaroTh mUNukd (1o 3 MkMm). Ha omgHoMmy HelpoHi
[lypkuape Mo30uka € n0 40 THUC. IIMIMMKIB, Ha SKUX PO3MIIIEHI CHUHANTHYHI
koHTakTU. OTXe, Ha JEHIAPUTAX 3aKIHYYIOThCS TEPMiHAJl aKCOHIB, fKI TYCTO
BKPHMBAIOTh BCIO IX TOBEPXHIO cuHancamu. DYHKIS NCHIPUTIB — CIPUAMaHHS
CHUHAIITUYHHUX BIUIMBIB. Bia MEHIPUTIB MOCTCHHANITUYHUMA ITOTEHINIAN MEPEIacThCs
0 TOYaTKOBOIO CETrMEHTa aKcoHa. TakuM dYHWHOM, iH(OpMAIlisSl HAJXOIUTH JI0
HEHpOHA 4Yepe3 CUHAICH, PO3TAlllOBaHI Ha AEHAPUTAxX 1 TUIl, a BUXOAUTH - Yepe3
CUHAIICU TEepMIHAJIEH aKCOHA.

3. Knacudikauisi HeMpoOHIB

Heiiponu knacugikyroTh:

1) 3a bopmoto Tina: nipamioni, KOwuKonoodioHi, 3ipuacmi, 08albHi, 6ePemeHON00IOHI.
Yum 6ibI1I€ T110, TUM OLTbINA JEHIPUTHA 30HA, TOBIUH aKCOH 1 OLIbIIIE SIPO;

2) 3a JOBXHMHOKI aKCOHa: 0dogzoaxcorHi (MOTOHEHPOHH, MipaMigHl HEUpOHH) 1
KOpomxoakcouHi (IPOMI>KHI HEHPOHH CIIMHHOTO MO3KY);

3) 3a KUIBKICTIO BIAPOCTKIB: Mynemunonsapui ( 6arato JEHAPUTIB 1 OJUH aKCOH),
Oinonsapui (OAVH NEHIPUT 1 ONUH aKCOH), YHInonsApHi (OJUH BIIPOCTOK) - BJIACTHUBI
TaHTIOHAPHINA cucTeMi 0e3xpeOeTHUX, ncesdoyHinosApui (OIUH BIAPOCTOK, KU
niauThes Y- ado T-moaiOHO Ha ABI TUIKH);

4) 3a ¢izionoriyHor0 QyHKINE: uymausi (a00 ceHcopHi, peyenmopni, aghepermui) -
CHpUiMaloTh 1H(OPMALiI0 13 30BHIMIHBOTO a00 BHYTPIIIHBOTO CEPEIOBUINA;
acoyiamusni (a00 nNpoOMIdICHI, 6CMAa6HI, KOHMAKMHI, [HMepHeupoHu) - 3B'SI3yI0Tb
pi3H1 HEPBOBI KIITUHU MK co0oro. CkianarTh HalOuUbiry rpymny HeiponiB [THC,
iX BIJPOCTKM HE BHUXOATH 3a 1i Mexi. BcTaBHI HEHPOHHU, 0 BUKOHYIOTH CIUJIBHY
(GyHKIIO YTBOPIOIOTH sifipa; pyxosi (egpexmopni, egepenmui) — TPOBOASITH
30ymxkenHa 3 LIHC no poOouux opraniB (edekTopiB) ab0 HMXKYE PO3TAIIOBAHHUX
IEHTPIB; €(PEeKTOpHI HEUPOHHU, M0 TMOCUJIAIOTH IMITYJIBCH JO CKEJICTHUX M'SI3IB
HA3UBAIOTHCS MOTOHEHPOHAMY;

5) 3a enexTpodizionoriyHO GYHKINEIO: 30V0aUEl, 2aNbMIGHI,

6) 3aJEeXHO BiJ XIMIYHOI TIPUPOAM MeiaTopa, SKUM BUIUISIOTH: XOMIHEpIiuHi —
BUJIUISIOTh ALCTHIXOJIH, HOpaopeuepeiuni — HOPAJAPEHAIH, dogaminepeiuni —
nodamiH, cepomoninepeiuni — CEpOTOHIH, 21yMAMIHepeiyHi — TIyTaMIHOBY KHUCIIOTY,
T'AMK-epeiuni - raMa-aMiHOMACIISIHY KHCIIOTY.
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3rinHo mpuHIMny Jleina, HEMPOH CUHTE3Y€ JIMINE OJUH MENIaTop 1 BUKOPUCTOBYE
HOro y BCIX CBOIX TepMIiHAISAX. XO0Ya HEMIOJaBHO BUSBWIN HEHUPOHU, SIKI MOXYTh
MICTUTH J[Ba MeAiaTopa i OLIbIIIe.

4. ®yHkuii HelporJii

KinituHu Helipormii (IOCIIBHO — «HEPBOBUM KIIei») CTaHOBIATH Maibke 50% 00'emy
[HC. Po3Mipu mianpHUX KIITHH Yy 3-4 pa3u MeHII, a KUIbKicTh iX y 10 pasis
OulbllIa, HIX HEWpOHIB. 3 BIKOM KUIBKICTh HEPBOBHMX KIITHH 3MEHUIYETHCA, a
rrianbHuX 30uTblyerbest. KiituHm 1111 mo30aBieHi enekTpo30ymIMBoOCTI (B iX
MeMOpaHi HeMae TMOTEHIIAJIO3AIC)KHUX UM KajlbllleBUX KaHajiB). OnHak, ix
MeMOpaHa ToJiIpu30BaHa, 00 Mae BHCOKY MPOHUKHICTh JJi 10HIB Kaiiro. IT]]
CTaHOBHTH - 90 MB.

Po3pi3HSI0TE mpu munu 2nianvHuUX KaimuH:

1. Acmpoyumu — MarTh BIAPOCTKH y BUIVISAL 31PKH, JEAKI 3 HUX 3aKiHUYIOTHCS Ha
MOBEPXHI  KPOBOHOCHUX  CyAWMH.  ACTpPOIMTH  CIOJy4YeHI MDK  COOOM0
BUCOKOIIPOHUKHUMM KOHTaKTaMu. PyHKYii acmpoyumis :

- € OTMOPOIO JIsl HEUPOHIB;

- 3a0€3MeuyIoTh IX penapailiio;

- 130JIF0I0Th 1 00'€IHYIOTh HEPBOB1 BOJIOKHA;

- peryimolTh CKJaJ MDKKIITUHHOTO CEpelOoBMINA, a came BOHparoTh
30BHINTHBOKJIITUHHUN KaJliif MiCJIsl MiABUIIEHHS MOro KOHIEHTpAIlli BHACIHIJIOK
€JIEKTPUYHOI AaKTHUBHOCTI HEWPOHIB 1 MOXJIMBO TMOIVIMHAIOTH HEHpoMeIiaTopH,
0OMEXYIOUU TPUBAIICTH 1X Jii;

- BUKOHYIOTh TpOG1uHy (YHKIIIIO.

2. Onizo0endpoyumu — MaloTh JUIIE OJWH BifPOCTOK. IX (YHKIis: yTBOPIOIOTH
MieaiHOBY oOosioHKy HaBkoiio akcoHiB y IIHC. Ha mepudepii mo o006010HKY
(GhOpMyIOTH TBAHHIBCHKI KIIITHHH.

3. Mikpoznioyumu, abo KIITUHU MIKpormii - ApiOHi, PO3CisHI MO BCi HEPBOBIH
cuctemi. IX QpyHKIis: GarouuTyIOTh IPOAYKTH PO3NATY.

[cHyIOTH IpUITYIIEHHS 1 IPO 1HII QYHKITT TITii:

1) HEelipOHH OTPUMYIOTH IHCTPYKIIIT B1J IJIii;

2) Heporisg Ma€e BITHOIICHHS 1O HABYAHHS 1 TTaM'sITi;

3) Buninsie GakTop pocTy HEPBIB.

5. BynoBa i pyHK1ii HEPBOBUX BOJIOKOH

BinpocTku pi3zHUX HEHpOHIB BIAXOAATH Ha nepudepito y ckiajal HEpBIB (HEPBOBUX
cToBOYpiB). HepBu ckilagaroTbes 3 OKPEeMHUX HEPBOBUX BOJIOKOH, BKPUTUX CHUIHHOIO
CIIOJIYYHOTKAHUHHOIO 000JIOHKOI0. PO3PI3ZHSAIOTE HEPBU: UYMIUGL, PYXOSI 1 3MIULAHI.
3MilIani MICTATh BOJOKHA PI3HOTO TUMY 1 AiameTpy. HepBOBi BOJOKHA NiIsATH Ha
mieninoei (M'AKylIeBi) - BIAcTHBI XpeOeTHUM i Oeavieninoei (Oe3MsKyIIeBi) —
HasiBHI y 0e3Xpe0eTHUX, a TAKOXK B CUMITATUYHUX HEPBAaX XPEOCTHHX.

Mieninose 6010KHO Ma€ 0Cbo8UL YUTIHOP, TIOBEPXHIO SIKOTO YTBOPIOE MIAZMAMUYHA
Membpana, a BMICT Ha3UBA€ThCS aKCOTIa3MOI0. 3BEpXy BOJIOKHO BKPUTE MIENIHOBOIO
obonoukoro, sKka (GOPMYETbCS 3a PAXyHOK TOro, IO IIBAaHHIBCbKA KIIITHHA
0araTopazoBO OropTa€ OChOBUW LWIIHAP 1 YTBOPIOE KUPOMOMIOHUN DyTIIsap, KU
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Ma€ BHUCOKHUH eJNEeKTpUYHUU omip. MieniHoBa 00OJIOHKAa HE € CYILIBHOIO, Yepes
KOXHI 1-2 MM BOHA NIEPEpPUBAETHCS, 3TUIIAIOYN BIIKPUTUMHU JUISTHKY TUIA3MOJIEMHU
mupuHoto 1 MkMm (mepexsaru Pans'e).

be3MmieniHOBI BOJIOKHA 130JIbOBaHI OJHE B OJHOTO JIUINE UUBAHHIBCLKUMU
KIImMuHamu, siki He YTBOPIOIOTH OOO0JIOHKH. I[liBUIIEHHS IMIBHUIKOCTI MPOBEICHHS
30y/DKEHHSI JIOCSITAEThCSL TYT 3a PaXyHOK 3OUIBIICHHS JlaMeTpa BOJIOKOH
(TiraHTCHKHM aKCOH KallbMapa).

3a m1aMeTpoM, elIeKTPO30yUIMBICTIO 1 MIBUAKICTIO MPOBENCHHS 30yIKEHHS HEPBOBI
BOJIOKHA XpeOeTHUX AUIITh Ha Tpu rpynu: A, B 1 C. 3a uuMu X 03HaKaMH BOJIOKHA
rpynu A auiath Ha 4 niarpynu (o,f,Y,0.). HalitoBcTimmmu, 1o6pe MieaiH130BaHUMU
1 HaOUIbII 30yIJTUBUMHU € BOJOKHA Ao HaUTOHIIMMHM, OC3MIEIHOBUMHU 1 HATMEHIII
30ymmBuMH (pi3HuUI y 100 paszi) € C-BosIOKHA.

6. 3akoHu npoBeneHHs 30y1KeHHSI HCPBOBMMH BOJIOKHAMU

1. AnatomiuHa 1 i3ionoriyHa MUTICHICTh BOJIOKOH — HEOOX1IHa yMOBa MPOBEICHHS
30ymkenHsa. Ilepepizani, nmepeB's3aHi BOJOKHAa BTPadalOTh  MPOBITHICTE.
dizionoriyHa MUTICHICTE MEMOpaHu MOXKe OyTH MOpyIeHa OJIoKaTopaMy HaTPi1EBUX
ITOTCHINIAI0-3aJIC)KHUX ~ KaHaJIB (TETPOIOTOKCHH,  MICIIEBI ~ AHECTETHKH),
OXOJIOZPKEHHSM a00 T1epKaII€BOIO EMOJIIPU3AIIE0 MEMOPaHH.

2. JIBoOiyHe npoBeAeHHs 30y/KeHHs. 30y/IKEHHS 110 BOJIOKHY MOKE€ IIPOBOJAUTHUCH SIK
B JIUCTAJIBHOMY, TaK 1 B IPOKCUMaIbHOMY HanpsMKYy. LlikaBo, 1110 ABa IMITYJIbCH, 11O
MOIIMPIOIOTBCS  HA3yCTpid OJMH OJHOMY 3HHUKalTh. PeduexkTtopHuMu gyramu
30y/DKEHHST TIOMUPIOETHCA OAHOO1YHO. [{e 3yMOBIeHO BIaCTUBOCTSIMU HE BOJIOKOH, a
CUHAIICIB.

3. I3onboBaHe mpoBeneHHs 30y/MKEeHHS. Y CKIJIaj/ll HEPBIB IMITYJIbCU HE MEPEXOIATh 3
OJTHOTO HEPBOBOTO BOJIOKHA Ha CYCiJIHI, a TOLIUPIOETHCA KOXKHUM BOJIOKHOM
130JIbOBAHO.

7. AKCOHHUII TPAHCTIOPT

KpimM ocHOBHOT (yHKIIIT — MpoBeACHHS 30y)KEHHS, aKCOHU CIIYXaTh KaHaJaMUu JIs
TPAHCIIOPTYBaHHS PEUOBUH. Po3pisHaome weuoke i NO8ilbHe MpaHCnOPMYBAHHS.

Illéuoke BinOyBaeThCSA y ABOX HAMPSMKaX: BiJ TUJIa HEHPOHA O HEPBOBUX 3aKIHUCHD
13 WBUAKICTIO 25-40 cM/mo0y TpaHCHIOPTYIOTHCS MIXYpPLl, MITOXOHApPIi, OUIKH, SKi
(GOpMyIOTh 10HHI KaHAJIM 1 MOMIM; J0 TUIa HEWpOHA 13 MBHUAKICTIO 22 cM/100y
TPAHCTIOPTYIOThCA JESIKI PEYOBUHHU, BIpycH (Tepriecy, MOJTIOMIENITY), TOKCUHU
(TokcMH TmpaBUA - OUIOK, MPOAYKYETbCS OaKTepisMH, SKI TOTpanuid Yepes
MOIITKOPKEHHS IIKIPH, 3aXOIUTFOETHCSI HEPBOBUMH 3aKiHUECHHSIMH 1 TPAHCTIOPTYETHCS
710 TUJIa HEMpOHA, Jie BUKJIMKAE XapaKTepHI M S30B1 CIIa3Mu).

MexaHi3M IIBUJIKOTO TPAHCIOPTYBaHHS TMOMIOHUN O MeEXaHi3My M'SI30BOTO
CKOpOueHHs. Pe4oBHMHM 1 OpraHoiAM NOPHUKPIIUIIOIOTBCS  J0  aKTUHOBUX
Mikpodinamentis (3a HasBHOCTI AT® i Ca’"), sKi KOB3aIOTh B3IOBXK TYOYIiHOBHX
MIKPOTPYOOYOK.

IHosinbne mpancnopmyeanns BinOyBAa€ThCs JIUIIE B OJHOMY HampsiMi — Bif Tiia
HEHWpOHA JO0 HEPBOBHUX 3aKiHUYCHb. lle mepemimeHHS Bci€l Macu IUTOILIA3MH 31
mBUAKICTIO 1-4 Mm/mo0y. BoHO He mopyuryeTbcs pedoBMHAMH, HIO PYWHYIOTh
MIKpOTpyOOuKHU. [IoBIIbHE TpaHCHOPTYBaHHS BIJAICPAE POJIb Y MPOLECAX POCTY 1
pereHepailii akCoHiB.
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IIuTaHHA 1J8 CAMOKOHTPOJIIO:

1. Hetipormis 1 i GpyHkiii.
2. AcTpoumtH, ix QyHKITI].
3. bynosa HelipoHa.
4. Knacudikariis HelpoHiB.
Tema S. disioJioris i podoTa cuHamncis
[Lnan
1. Knacudikariis cuHarciB
2. BbynoBa XiMIYHHMX CHHAIICIB

3. MexaHi3m niepenadi 30y/KeHHs yepe3 XIMIYH1 CHHATICH
4 TlpecuHanTHYHE TaIbMYyBaHHS
5. ITocTcnHanTUyHE rajibMyBaHHS

1. Knacudikauis cunancis

OYHKIIOHAIBHUI 3B'SI30K MK OKPEMUMHU HEMpOHaMHU, a TaKoX HeHUpoHaMu 1
KJIITUHaMH poOOYHX OpraHiB 3[1HCHIOETHCS Y€PE3 CUHAIICH.

Pospizuaioms cunancu yenmpanovnoi Hep8osoi cucmemu i nepughepuyHi.

3a cnocoboM mepenadi HEPBOBOTO IMMYIIbCY BUILISAIOTH cuHancu Ximiuni (IMITYJIbCU
nepealoTbesl 32 Y4acTI0O  XIMIYHMX  IIOCEpPEeIHUKIB -  MeJiaTopiB, abo
HEHUPOTpaHCMITEPIB) 1 erekmpuuri (IMIYIbCH MEPEIAIOTHCS KOJIOBUMHU CTPYMaMH).
VY HepBOBIl cuCTeMi TepeBaxaroTh XiMiuH1 cuHarcu. [lepudepuuni cunancu (10
HUX HaJeXaTb HEPBOBO-M'A30B1) € XIMIYHUMHU. XiMiuHi cunancu TONUISAIOTH Ha
30y0nu6i 1 eanvmieHi. Enekmpuuni cunancu, B OCHOBHOMY, 30V01U6I.

3anesxcHo 6i0 micys Kowmaxmy OTHOTO HEHWPOHA 3 IHIIUM PO3PI3HIIOTH CHHAICH:
aKco-0eHOPUMHI, AKCO-AKCOHANbHI 1 0eHOpo-0eHOpumHi. BiNbIIICTh CHHANITHIHUX
KOHTAaKTiB HaJIe)KaTh J0 MEPUIOTO THUITY.

2. BynoBa xiMiYHUX CHHAICIB

CHHaNTUYHUN KOHTAKT XapaKTePU3y€EThCS HASBHICTIO:

1) cunanmuunoi 6nswKU — 1€ KIHIIEBE PO3IIMPEHHS HEPBOBOTO BOJIOKHA, SIKE BCTYIIA€
y KOHTaKT 3 HEUPOHOM 4YM e(EeKTOPHOK KIITHHOK. MemOpaHa CHHANTUYHOL
OJISIIIKY HA3UBAETHCS NPEeCUHANMUYHOIO;

2) nocmcunanmuunoi MemOpaHu - 11e YacTUHA MOCTCUHANTUYHOI CTPYKTYPH, 3 SIKOIO
KOHTAKTy€ CUHANTUYHA OJISIIKA;

3) cunanmuunoi winuHu — 1€ TPOCTIP MIXK Mpe- 1 MOCTCUHAIITUYHOI MEMOpaHaMHU.

VY cuHanTUuHINA OIS € MITOXOHAPIi, CHHANTHYHI MIXYPIIi, 1HO1 HEHpodiTaMeHTH.
CHHAaNTUYHI MIXYpIll MICTITh MeOiamopHy peyosuH) 1 30CEPeKYIOThCS OUIs Tak
3BAHUX «AKMUGHUX 30H CUHANCI@» - AUISHOK MiJABUILEHOI MIIBHOCTI 1 MOTOBILEHHS
SK TIpe- TaK 1 MOCTCUHANITUYHOT MEMOpaH.

[TocTcuHantnyHa MeMOpaHa MICTHTh XEMOPELENTOPH 1 XeMOYYTJIMB1 10HHI KaHaJH.
[it BnacTmBa XiMiuHa cremiamizamis. SIKIIO ponb MesiaTopa BUKOHYE ayemuixoit,
TO Ha MEMOpaHi HasiBHI XoliHOpeyenmopu, SIKIIO MENIaTOPOM € aOpeHasiH, TO
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MeMOpaHa MaTuMme aodperopeyenmopu. OYHKIIIO PElenTOpiB BUKOHYIOTh O1TKOBI
MOJICKYJIH, SIKi «BITI3HAIOTHY» MEMIaTOpPH 1 B3a€MOMIIOTH 3 HUMH. BHacmigok miel
B3a€EMOJIIi AKTUBYIOTHCS, TOOTO BIJKPHUBAIOTHCS, XEMOYYTIHMBI 10HHI KaHamud. Y
HEPBOBO-M'SI30BOMY CHHAIICI IMOCTCHHANTHYHA MeMOpaHa YTBOPIOE YHUCIICHHI
CKJIQJIKH 1 HA3UBAETHCS KiHYe8010 NILACIUHKOIO.

CHHanTUYHA [IIJIMHA BUIBHO CHOJYYa€ThCA 3 MUKKIITUHHUM CEPENOBUILIEM 1 MICTUTh
pe4yoBUHU (TaHIIIO3U]IU), K1 3a0€3MEeUyI0Th MILHICTh CHUHANTUYHUX KOHTAKTIB.
KpiMm Toro, mmpoka cMHanTU4YHa UIUIMHA y XIMIYHUX CHHAIICax 3amnofirae nepeaadi
IMITYJIBCIB 3@ PaxXyHOK KOJIOBUX CTPYMIB.

3. MexaHi3Mm nepeaayi 30y1:xeHHs Yepe3 XiMiuHi CHHATICH

[Tepenaua 30ymKeHHS yepe3 XIMIYHUNA CHHAIC MPOXOIUTH PAJI MOCIIIOBHUX €TalliB.
Konu morenmian aii mocArae CMHANTUYHOI ONSIIKKA 3 HEl y CMHANTHYHY IIUTAHY
BUBOJIUTHCS Memiarop. IlepemimieHHss MiXypmiB 3 MemailaTopoM y OIK IIUTHHHU
3anmyckaeTbcst Ca’, 1m0 BXOAWTh y HEPBOBE 3aKiHYCHHS 13 MDKKIIITHHHOTO
CEpEIOBHUILA.

Meniarop nudyHmaye 10 TOCTCHHANTUYHOI MEMOpaHU 1 B3aEMOJIIE 3 PEIETITOPAMH.

BinkpuBaroThCss XE€MOUYTIMBI 10HHI KaHaMW 1 MIABUIIYETHCS TPOHHUKHICTH
nocrcuHanTuIHoT MemOpanu st Na™ i K', BHACIiZIok 40oro po3BUBAETHCS YaCTKOBA
Aenossipu3aiiss MeMOpaHu. Y MDKHEHPOHHHMX CHHAICax ii HA3UBAIOTh 30yIIMBUM
nocrcuHanTuyHuM nioteHuianiom (3IICII), y HepBOBO-M'S30BUX - MOTEHIIAIOM
kiHneBoi miuactuHku (ITKID). Ammmityna 3IICII - rpagyanbHa, TOOTO HE MiAJisITae
3akoHy "Bce abo Hivoro" 1 gocsrae 30-40 mB. 3IICII peectpyetbes uepes 0,2-2 mc
nicis npecudanTuyHoro I1]1. Tleit yac Ha3MBa€eTHCA CUHAITUYHOKO 3aTPUMKOIO.

Jlenonsipu3aliisi MOMIUPIOETHCA HA CYCIAHI AUITHKM MEMOpaHHU 3a PaxyHOK KOJIOBUX
ctpymiB. Konu piBeHb Jenoisipu3aiiii J10CAra€ KPUTUYHOTO PIBHS, BHUHUKAE
NOCTCUHANTUYHUN TOTeHIian ii. Y M'S30BOMYy BOJIOKHI BIH BHHHKA€E MOOIU3Y
KIHIIEBOI TUIACTUHKH, a y HEHpOHAaX — y TMOYaTKOBOMY CEIMEHTI akCoHa, TOOTO
TPUTEPHINA 30HI, KA XapaKTEPHU3YEThCS HAWBUIOIO 30yMIHUBICTIO. TakKuM YHHOM,
XiMiUHa Tepenada 30yKEeHHs 3IIMCHIOETHCS TMOBUIBHO 1 TUIBKM B OAMH OiK (Bij
MPECHHANTUYHOI 70 TOCTCHHANTHYHOI MeMOpaHu). MemiaTopu CHOTydaroThCs 3
peuentopaMyu Ha JyXe KOpOTKHM wyac. Tak, auneTunaxoiiH micias B3aeMomii 3
XOJITHOpEIIENTOpaMH OJIpasy T1POJII3Y€EThCs alleTUiIXoiHecTepazow. Lle oOMexye
TPUBAJICTh HOTO Jii.

4. [MocTcMHANITHYHE TaJIbLMYBaHHSI

TFanomyeannsn — ye izionoziunuii npoyec, aKull NOaA2A€ y NPUNUHEHHT 30Y0NCEHHS
abo npuenivenni 30yonusocmi. HasiBHicTh TanbMyBanHs B I[[HC BcTaHOBUB
[.LM.CeuenoB. MexaHi3MH PO3BUTKY TaJIbMyBaHHS JIOBIIMM Yac 3ajUIIAIUCh
3aragkoBuMu. Ha cboromgHi BiJoMO KIJIbKa HOro MeXaH13MiB.

be3 ranpMyBaHHS HEMOXXJIMBA HaBITh MPOCTAa KOOPJAWHAIlIS PyXOBOi akTUBHOCTI. Lle
UTFOCTpY€ TIPUKJIIAJ POCIMCHKOTO (i3iosora YXTOMCBHKOro: cobaka O1KUTh 110 1Ki 1 B
e gac ii Kkycae 6noxa. bir 1 peduiekc mouicyBaHHs HecyMmicHI B yaci. Tomy ojHa 3
peaxiriii moBMHHA OyTH 3araJbMOBaHa COOAKOI. YXTOMCHKUN MHUCaB: «30yMKEeHHS —
1€ JUKUA KaMiHb, KM YeKa€ Ha CKyJabOTOpa. SIK HA3MBA€THCS CKYJIBITOP, IO
nutipye mpomec 30ymxenna? Lle raapmyBanHA, ke oOMexye 30yIKEHHS 1 Hajae
HOMY IIpH LIbOMY OTPIOHUHM XapaKTep, IHTEHCUBHICTD 1 HAIIPSIMY.
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Ilocmcunanmuune canvbmysanus 6iodyeacmoca y LIHC i y 30y0nueux mxanuHax, i
Marmov NOOBIlHY pyxos8y IHHepsayilo (21adeHvbKi m'sazu, mioxkapd). Y CIUHHOMY 1
TOJJOBHOMY MO3KY € CHeWianbHi 2aibMi6HI HeUpoOHU. 1X AKCOHU YTBOPIOIOTH 3
JCHAPUTAMH 1 TUTaMH 30yIJTUBUX HEUPOHIB Ta KIITHH €()EKTOPIB TabMiBHI XIMiUHI
cuHarcy, OynoBa SIKUX Taka XK K 1 30yIMBHUX. Y BIIMOBiAb HA MPECHHANTHUYHUN
I1J] 13 cuHanTU4yHOI OJNSIIKM BUBUIBHSAETHCS TalbMIBHUM Meniatop. Memiatop
IupyHIyEe 10 TOCTCUMHANTUYHOI MEMOpPaHH 1 B3aeMOJIE 3 1i perientopamu. SKio 1e
MeMOpaHa HeWpoHa, TO BIAKPUBAIOTHCA 10HHI KaHAJIW IS XJIOPY, SKILO M'S30BOTO
BOJIOKHA — TO KaJlleBl KaHalu. BHacaioK 3MIHM 10HHOI MPOHMKHOCTI Ha
NOCTCUHANTUYHIA MeMOpaHi PO3BUBAETHCS TINEPHOApU3AIlis, sKa HA3UBAETHCS
ranpbMiBHUN mnoctcuHanTtuuHuid mnoteHmian (I'TICIT). fkmo y mocrcuHanTU4HIN
KIiTUHI € mkoBa akTuBHICTE (I1[]), To 3 po3Butrkom I'TICII BoHa MpUIIUHSIETHCA.
Sxmo IIJI we Oyno, to T'TICII Tinbku 3HUXKYE 30YyIIMBICTH MOCTCHHANTHYHOI
KJIITHHU 32 PaXyHOK BiJJIaJICHHS MEMOpPAaHHOTO MOTEHINATy BiJ KPUTUYHOTO PIBHA.
[Nnepronsipuzaiiiss TOMMUPIOETECS Ha HE3HAYHY BIJCTaHb 32 PAaXyHOK KOJIOBHUX
CTPYMIB.

S. IIpecuHanTU4YHe rajabMyBaHHS

BusiBieHo y cTOBOypl TOJOBHOIO MO3KYy 1 CIHMHHOMY MO3KY. IIpecuHantuune
rajbMyBaHHs 3[IIMCHIOETbCS cneyianvHumu ecmagenHumu neuponamu. Cyth HOro
noyiArae 'y nmociabiieHHl nepenadi  30y/[)KEHHS 4epe3 XIMIYHUM  CHHAIC.
CTpyKTypHOIO OCHOBOIO TAaKOTO TajbMyBaHHA € aKCO-aKCOHAJIbHI CHHAICH:
3aKIHUCHHS aKCOHa TajJbMIBHOTO HEWpOHAa YTBOPIOE CHUHAIC 13 CHHANTHYHOIO
Oonmsimkoro  30ymiuBoro cuHancy. Ilin wac 30ymxeHHs, ToOTO po3BUTKY [I]1,
3aKIHYEHHS aKCOHA TaJbMIBHOTO HEWpOHA BUBUIbHSE MENIaTOp, SIKUW CIPUUYUHSIE
JEnoJIsIpu3aliiro MeMOpaHd CHHANTHYHOT OJIAIIKK 30y/UTMBOTO CHUHArCy. BHacmigok
IILOTO aMILTITYAa npecuHantuyHoro [1J[ 3MeHIIyeThCs 1 y CHUHANTUYHY IIUTAHY
30y/UTMBOTO CHHAIICa 3BUIBHIETHCS MEHIIEe MeaiaTopa. A 1ie, B CBOIO 4epry, Bele 10
smenmieHHs amrutityau 31ICII. 3HaueHHS MpecHHANTUYHOTO TaJbMyBaHHS TOJIATAE
y BHOIpKOBOMY TociabiaeHHI abo ONOKyBaHHI JAESIKUX BXOAIB Ha HEHpPOHH 31
30epeKCHHSIM THIIHX.

6. Mexiatopu

OpHi 1 T1 )X PEUYOBUHU € MEAlaTOpaMH y XpeOeTHUX 1 0e3xpeOeTHUX TBapHH. Jleski
MEIIaTOpy B OJIHUX CHUHAICAX CIPUYUHAIOTh TaIbMIBHUN €(QEeKT, a B IHIIUX -
30yUTUBUH.

B 3anexxHocTI Bii XIMIYHOI PUPOM 1X MOAUIAIOTH Ha 4 TPyNH:

1) aMiHHM - HaNeXaTh: allETUIIXOJIIH, Jo(amiH, HOpaJApEeHalliH, CEPOTOHIH

2) aMiHOKHCJIOTH — IJIIOTaMIHOBA KMCJIOTa, FraMa-aMIHOMACIIsiHa KUCII0Ta, TIIIUH

3) HyKJICOTHUIH;

4) HeitponienTUAN.

PosrsineMo meniaropu, meaiaropHa QyHKIIIS SKMX HA CHOTOHI JOBEICHA.

Ayemunxonin € 30yIJIMBUM MEIIaTOPOM Y HEPBOBO-M'SI30BUX CHHAICAX CKEJIETHUX
M's31B, ajieé TaIbMy€ POOOTY ceplis. XONMIHEPTiYHUMHU € HEHPOHHU CIIMHHOTO MO3KY,
10 IHHEPBYIOTh HAJHUPHUKHU.

Hogamin BukOHYE MemiaTopHy (YHKIIIO Yy cepeaHboMy MO3Ky. Jlodaminepriuni
HEHPOHH € B TiNOTaIaMyci.
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Hopaopenepeiuni HEWpOHH € B CEPETHBOMY MO3KY, MOCTI, JOBracTOMY 1 TPOMI>KHOMY
MO3KY, a TaKOoX B CHUMIIATUYHUX TaHTIisAX. BiH 30ymkye miokapj, ajie rajibmye
[J1aICHBKI M'SI3U IIUTYHKOBO-KHIIIKOBOTO TPAKTY.

CepomoHninepeiyni HEWPOHH € TIEPEBAXKHO y CTOBOypi MO3Ky. BoHM BIUMBarOTH Ha
HOBY KOpY, TiIIOKaMIl, MUTAAJIMHY, KOPYy MO304YKka, CIHHHUNA MO30K. CepeoToHIH
BUKJIMKAE SIK 30y/JIMBY, TaK 1 TaJIbMIBHY JIIO.

Inymaminosa xucnioma — HaiOubm nowmupenud meniatop y HHC. Bukonye
MepeBaKHO 30y/UTUBY (PYHKIIIFO.

l'ama-aminomacnana kucrioma € y HEMpoHax CIIMHHOTO MO3KY 1 TOJIOBHOTO MO3KY. Lle
HaNOUIbII MOMMPEHUNA MEIATOP MOCT- 1 IPECUHANITUYHOTO rajlbMyBaHHS.

Iniyun BUKOHYe MemiaTOpHy QYHKIII0O y CIHMHHOMY MO3KY, B SIKOMY TaJbMy€
MOTOHEHUPOHH.

MeniaTopy  CHHTE3YIOThCS Yy  TIEPUKApPIOHI Tijla HEHPOHIB 1  MIBUIAKUM
TPAHCIIOPTYBaHHSAM Y MIXYPISIX TEPEHOCSATHCA JIO HEPBOBHX 3aKIHYECHb. Y
HEPBOBO-M'SI30BUX CHHAICAX AIlETUIIXOJIH CHHTE3YEThCS Y CHHANITUYHUX OJISIIKaX.

BignpampoBani 'y cHHamcax ~MeEmiaTOpH  IMJIAIOTBCS  IHAKTUBAID  IIISXOM
(bepMeHTaTUBHOTO PyIHYBaHHS, 3BOPOTHOIO BCMOKTYBAHHSI Y HEPBOBI 3aKIHUEHHS
a00 B KJIIITUHHU HEUPOIIIIi.

barato ¢apmakojoriyHuX pedyoOBHH 1 TOKCHUHIB € OJOKaropamH CEKpelii MeaiaTopis,
CHUCTeMH iX 1HaKTHBallli 4yM OJI0KaTOpamMu peuenTtopiB (Kypape, aTporiH, CTPUXHIH,
OiKyKysiH). XiMIYHI CHHAIICK MOXXYTh 3MIHIOBAaTH CBI CTaH 1 IiJl BIUIMBOM
TOPMOHIB, X HA3UBAIOTh MOTYISITOPAMH.

7. EneKTpuYHi CHHATICH

EnextpuuHi cUHANCH BIAPI3HAIOTHCA BY3bKOI CHANTHYHOIO IIIJIMHOK 1 HU3BKUM
OmopoM 30MMKEHUX TMpe- 1 MOCTCHHANTHYHUX MeMOpaH. BHCOKy MNpoOBiIHICTH
KOHTaKTy 3a0e3MeuyloTh MOIMEpPEUHi KaHai, M0 MPOHU3YIOTh OO0MABI MeMOpaHWu.
Kananu ytBOpeni Oimkamu. MexaHi3Mm nepeaadi 30y/PKEHHS: KOJIOBI CTPYMU BXOZSTh
yepe3 BHUCOKOMPOHUKHI KOHTAaKTH Yy TOCTCHHANTHUYHY KIITHHY, a BHUXOISYH
JETONSAPU3YIOTh 11 TutasMarnuHy MeMOpaHy. [locTcuHanTUYHA BiAMOBi/Ib BUHHUKAE
mBUAKO, 0e3 3arpumku y Bursial 3I1CIT abo /1.

IuTanHs 11 CAMOKOHTPOJIIO:

l.I'aneMyBaHHs1, KOTO BUAM.

2. Meniaropu

3. Knacudixkariisi cCHHarncis

4. bynoBa XiMIYHUX CUHAIICIB

5. MexaHi3M niepenadi 30y/)KeHHsI Yepe3 XIMIYH1 CUHAIICH

Tema 6. O0MiH peyoBuH Ta eHeprii. Temneparypa Tisia. Tepmoperyasimist

I1man

1. CyTHiCTh OOMIHY PEUYOBHUH.

2. OOMiH O1JIKIB Ta HOTO PETYJISIIIA.

3. OOMiH ByTJIEBOAIB, HOTO 3HAYEHHS Ta PETYJIISALIS.
4. OOMiH XupiB.

5. BonHO-conboBUiA OOMIH.

6. Bitaminu.
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7. IToHATTS TIPO TEMIIEparypy Tijia.
8. T'omoiiorepmisi, MOUKLIOTEPMIsl.
9. Perynsiis Temmneparypu Tina.

1. CyTHicTh 00MiHY pEYOBHH

Oominom peyosun i eHepeii HA3UBAETHCS CYKYIHICTh XIMIYHUX 1 (I3MYHUX
NEPETBOPEHb, SIKI BiJOYyBalOTbCA B JKMBOMY OpraHizmi 1 3a0e3medyroTb #oro
KUTTEAISUIbHICTb. OOMIH PEUYOBUH 1 €HEPT1i € TOJIOBHOIO O3HAKOIO JKUTTH.

Enepris, 1o BUBUIBHSETHCS B Ipolieci 0OOMIHY PEUOBUH, HEOOX1AHA /JJI1 BUKOHAHHS
poOOTH, POCTY, PO3BUTKY 1 3a0e3MedeHHs CTPYKTypH 1 (PyHKIIH yCiX €JIeMEHTIB
kiiTuHM. OOMIH pedoBHMH (MeTabosi3M) 3abe3ledye BiAHOBJICHHS TOCTIHHO
BUTpPAYyBaHUX OPTaHI3MOM pPEUOBHH (BOAA, MIHEpaJIbHI PEYOBWHHU), OpPraHIdYHUX
PEUOBUH, IO PO3MAAAIOTHCS, TOCTAYA€ OPTaHi3My €HEPTIIO.

OOMmiH pedoBUH (MeTabO0III3M) CKIAAAE€THCS 3 POIECIB acuMinayii i OUCUMITAYIL.

[Ipouecu, mpu SKUX BHUTPAYAETHCS EHEPris, HA3UBAIOTBCS acuminayicio, adbo
IJIACTUYHUM OOMIHOM, a00 aHA0OJTI3MOM.

CyKynHICTh TPOLECIB PO3MALy CIONYK, sIKI B1IOYBalOTHCS 3 BUBUILHEHHSM €HEPTIi,
Ha3MBAIOTBCS Oucumiisayicio, ado KaTaboIi3MOM.

€IMHUM JKEpEIoM €HEprii € OKUCICHHS OpPraHIYHHUX PEYOBUH, M0 HATXOIAThH 3
kopMoM. Ilpu po3smienyieHHl Xap4oBHX MPOAYKTIB A0 KIHLUEBHX E€JIEMEHTIB -
BYIJIEKUCIIOTH 1 BOJU, BUIAUISIETHCS €HEPTis XIMIYHUX 3B’ SA3KIB.

2. O0MiH OLIKIB Ta HOr0 peryJsiuis

binku — cknagHi BUCOKOMOJICKYIISIPHI CITOJTYKH, TOOYI0BaH1 3 aMiHOKHCIIOT.

binky nmoauIsitoThes Ha AB1 TPYIU:MPOTETHU 1 MPOTEIi/H.

Ilpomeinu — ipocTi OUIKH, SIK1 TIPH T1IPOJIi31 pO3NAAAIOTHCS JIUIIE Ha aMIHOKHUCIIOTH.
Ilpomeiou — ckmamHi OUIKH, AKI PO3MATAIOTHCS HA AMIHOKHUCIOTH Ta CIOIYKH
HEOUTKOBOT TPUPOAH (BYTJIEBOAM, HYKJICTHOBI KHCIIOTH).

B opraniami mopsig 3 mporecamMu posmany OUIKIB CIIOCTEPITAEThCS 1X CHHTES.
AMIHOKHUCIIOTH, 10 BCMOKTAJIHNCh Yy TOHKIM KHUIIIl, YACTKOBO HIYTh Ha YTBOPCHHS
cnenupivHuX OUTKIB CUPOBATKH (aIb0yMiHU, TOOYITiHH, (HiOpUHOTEH).

OcHOBHA 4YacTHHA aMIHOKUCIOT MPOXOJUThH Yepe3 IMEUiHKY, HAAXOAUTh 10 TKaHUH
OpraHi3My 1 BUKOPUCTOBYEThCSI HA CUHTE3 TKAaHMHHUX O1JIKiB, 110 BU3HAYAIOTh PICT 1
po3BUTOK opraHi3mMy. HoBoyTBopeHHs1 Oidka 1 po3max HOro B Opraiami
B1J10yBaloThCs Oe3nepepBHO. biku B opraHi3mi He BIIKIAAAIOTHCSA MPO 3arac, TOMy
IpHU TOKKIA XBOpoO1 abo ToJIoNyBaHHI B OpraHi3Mi BiIOYBa€ThCS MPOIEC PO3Maay
BJIACHUX OUIKIB 1 TOMY OlbIIa iX YaCTHHA BUTPAYAETHCS 3 €HEPTETUYHOIO METOIO.
binkun HanexxaTte A0 HE3aMIHHHUX pPEYOBMH, iX CHHTE3 MOXJIHMBUN TUIBKUA 3
aMIHOKHCJIOT, iX icHye 20. BeranorieHo, 1m0 3 20 aMiHOKUCIOT 12 CHHTE3YIOThCS B
opraHi3mi (3amiHHi), a 8 HEe CHHTE3yIOThCS (JIEHIIMH, 130JIeUIIMH, J13UH, METIOHIH,
Tpunrodad Ta iH.) - 1Ie He3aMiHHI aMIHOKHCIOTH. be3 HaaxomKkeHHS He3aMiHHHUX
aMIHOKHCIIOT CHHTE3 OUIKa PI3KO MOPYIIYETHCS, PO3BUBAETHCS HETAaTUBHUN OanaHC
a30Ty, 3yMHUHSIETbCA PICT, 3HIKYETbCA Maca Tija. BUIku TBapUHHOTO 1 POCIMHHOTO
MOXO/KEHHSI MAIOTh Pi3HUI HaOlp aMiHOKUCIIOT, TOMY MOKJIMBICTh X BUKOPUCTAHHS
JUIsl IOTpeO OpraHi3My HEOJHAKOBA, Yy 3B’A3KY 3 IIUM ICHY€E MOHATTA O10JOT1YHOT
I{IHHOCTI1 OLJIKIB.
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binvwicmo 6inkie pociunHo2o noxoodcenHs HE MAlOTh TUX YW 1HIIMX aMIHOKHUCIIOT 1
TOMY HA3UBAIOMbCS 0I002IYHO HEeNOBHOYIHHUMU. B1OJIOTIYHO TOBHOIIIHHI OUIKH
MICTATh Y CBOEMY CKJIaJll BeCh HEOOXIMHMI JUIsl OpraHi3My HaOip aMiHOKHCIIOT Y
TaKUX CITIBBITHOIICHHSX, K1 3a0€3MEYYIOTh YC1 TPOIIECH CHHTE3Y.

3. O0MiH ByIJIeBO/IB HOro 3HAYEHHS TAa PeryJsimis.

ByrneBoau € OCHOBHUM JIPKEPETIOM €HEpPTii B OpraHi3mi, HaJXOASITh BOHU TOJIOBHUM
YUHOM Y BUIISAl POCAUHHO20 ROAICAXapudy — KpoxXmano i MmeapuHHo2o
nonicaxapudy — enikoceny. ByrieBolu BXOIATH 0 CKJIQAy CKJIQJOBUX KIIITHHH,
3a0e3neuyoTh HopMasibHy KuTTeAisuibHICTE HC, miarpumyiore romeocras.
ByrneBonu y TpaBHOMY KaHalli PO3MaJalOThCS 0 IIKKO3M, 3 TOHKOTO KUIIICYHUKA
IJIIOKO32 BCMOKTYETBHCSI B KPOB 1 HAJIXOIWUTh 10 KIITUH 1 TKaHuH. KoHueHTpalis
IJIIOKO3M B KPOB1 Y HOpPMI KoJIMBa€eThes Bia 4,45 10 6,65 MMOIb/1. 3HMKEHHS PIBHS
IJIIOKO3U B KpOBI HUXK4Ye 4,45 MMOJIB/I HA3UBAETHCS 2ino2nikemi€eio, 301IbIICHHS
BHIIE 6,65 — cinepenixemicro. HaauImok mrOK031u BUBOJUTHCS 3 ceuero. Y KIIITHHAX
1 TKAaHWHAX BYDIEBOAM (IIIOKO3a) PO3IICIUIIOIOTHCS HA BOJY Ta BYIVICKUCIUH Ta3 3
BUBUIPHCHHSIM €HEPTii, €HepreTuyHa I[iHHICTh | I' BYIIEBOMIB CTaHOBUTH 4,1 KKa
(17,18 x1x). I'moko3a, sika HaAXOAWUTH y TEYIHKY, MEPETBOPIOETHCS HA IIIKOTEH
(pe3epBHMII BYIIIEBOJ| OpraHi3My), 1 JCMOHYETHbCS B KJIITUHAX MEUYIHKU (TJIIKOTEH
TAaKOX MOKE BIAKJIAJATUCS B KIIITHHAX 1HIIUX OPraHiB, 30KpeMa y M’si3ax).

[Iporiec yTBOpEeHHS TIJIIKOTEHY 3 TJIIOKO3M HA3UBAETHCS 21iKO2EHE30M, TIPOIEC
pO3Majy TIIIKOTeHY J0 TIIFOKO3U il €10 (EPMEHTIB — 2niKozenoizom. [1pu notpebi
B1J10YBa€ThCS PO3ILEIUICHHS TIIKOTeHY 1 YTBOPEHA NPH LIbOMY [IIIOKO3a HAIXOAUTh Y
KpOB 1 JaJli B KJIITUHU OPTaHi3My, i€ BUKOPUCTOBY€EThCS. bibllia yacTHHA TIIIOKO3H,
micias  mepeTBopeHb y Mkl KpebGca, BHUKOPUCTOBYETHCS TIPU  CHHTE31
aneno3untpudochary (AT®D) y mporeci okuciaoBagbHOro hochopuitoBaHHs. 3a
BiICYTHOCTI KUCHIO AT® Moxe yTBOPIOBATHCH 3a PaXyHOK €HEeprii IJIiKoJi3y, TOOTO
aHaepoOHOTO PO3MICTUICHHS ByIIeBoAiB. JloOoBa morpeba JIONWHUA B 3aCBOIOBAHUX
ByIlieBoAaxX mnpu (I3UYHIN TMparil CepeaHbOT0 CTYIMEHS BAaXXKKOCTI CTaHOBUTH
350-440r. Ilpu HemoCTaTHbOMY HAJIXO/KEHHI BYIVIEBOJIB BOHHU MOXYTh
YTBOPIOBAaTUCH 13 OLIKIB 1 >kHpiB. Perymsiist ByrieBoMHOTo oOMiHYy 3I1HCHIOETHCS
Hacammepe] TOPMOHAMU: MiJIUIYHKOBOI 3alio3W (IHCYJIH), TOPMOHOM IJIIOKaroH
(miaBUILye BMICT IYKpPY B KpOBI), TOPMOHOM MO3KOBOIO IIapy HaJHUPOK
(appeHastiH), BaXXJIMBUM BIUIUB Ha BYIJIeBOAHUM 00MiH 3aiiicHtoe [THC.

4. O0MiH KupiB

Kupu (niniou) — ye nepo3uunHi y 600i opeaniuHi CHOAYKU, SKI MICMAMbCA ) HCUBUX
knimuuax. Jlimigm € CTPYKTYpHUMH KOMIIOHCHTaMH KIITHHHHX MeMOpaH,
ABIIAIOTHCS CTPYKTYPaMH, Y SKUX JICTIOHYIOTHCS 3alacy «EHEPreTUYHOro MajauBay 1
BOJIHOYAC CTPYKTYpaMH, Kl TPAHCIOPTYIOTh 1€ MAaJUBO, BOHH € OCHOBOIO JIEAKUX
TKAaHUHHUX CTPYKTYpP, MOXKYTh OyTH O10JI0T1YHO aKTUBHUMH. Jlimiu noodirgiomscs
Ha npocmi, ck1aoHi ma Oepusamu. J{0o TPOCTUX HaleXKaTh HEHUTpaJbHI KUPU Ta
BOCKH, JI0 CKIamHuX - minoigu (docdomimign, miikomimiay, cyabdommian), 1o
JepuBariB (MMPOAYKTH PO3MICIUICHHS CKJIAJHUX ab0 MPOCTUX JIIMJIB) BiIHOCATHCS
HACHMYECHI Ta HEHACWYCHI >KUPHI KHUCJIOTH, MOHO 1 JWIIINEPUIN, CTCApPUHH Ta
CTEpOiax TOLIO.
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OcHOBHY Macy MpOCTHX JIMAIB y OpraHi3Mi CTaHOBJISITH HEUTpPaNbHI KUPH, SIKI
BUKOPHCTOBYIOTHCSI TOJIOBHUM YHHOM SIK €HEpPreTUYHuW Marepian. TermorBopHa
3MATHICTh JKUPIB OLIbIIE HDK y 2 pasW MEPEBUINYE TEIJIOTBOPHY 3MaTHICTh
BYIJICBOAIB 1 OUIKIB - MPU OKHCIEHHI | T XHUPY JO0 BOAM 1 BYIVICKHCIIOTO Ta3y
Bunuisierbes 9,3 kkan (38,97 xIx). Choenudiuni g OpraHisMy  KUPH
CUHTE3YIOThCA 3 IIILEPUHY Ta JKUPHUX KHUCIOT 1 HaaXoasaTh y mmdy. Haamumox
KUPY BIIKJIANA€ThCA Y BUIVISAI 3allaCHOTO B MIALIKIPHIN KIITKOBHHI, CajJbHUKAX,
HABKOJIO BHYTPIIIHIX OpPraHiB, 1 BiAIrpa€e poJib KUPOBOro Jeno oprasizmy. [lpu
rOJIOAYBaHHI KHUPOBI1 3aMacH € JHKEPEIOM YTBOPEHHS ByIieBOMiB. Hauuiku OukiB
1 BYIJICBOJIIB, III0 HAJIXOASATh JIO0 OPraHi3My, MEpeTBOPIOIOThCS Ha >kupu. J[oGoBa
notpebda T0pOCIIoi JIOIUHHU B )KUpax CTaHOBUTH 1,3-1,5 r Ha 1 KT mMacu Tija.

5. BoaHo-co1b0BHMii 00MIiH

Bona € HaliBa)XIHMBIIIUM CTPYKTYpPHUM KOMIIOHEHTOM TiJIa, KIJIBKICTh i CTaHOBUTH
60 % Bix Macu TiJIa; BOJIA € YHIBEpCAJIbHUM PO3YMHHHUKOM Oararbox pedoBuH. bes
BOJIM JIFOIMHA THHE 4epe3 Kiibka /110. HaaxomkeHHs BOIU PeryiItoeThCsl MOTpedoro,
1151 ToTpeda MPOSABIAETHCS BIAUYTTSIM CIPAru, ike BUHUKAE TPHU 30YIKEHHT NUMHO20
yenmpy y cinomanamyci. JJoboBa morpeda nronuuu y Bofi 2-2,5 1. Boga B opranizmi
nepeOyBae y BUIVISAI COJNIbOBMX PO3UMHIB, OCHOBHAa Maca il BXOAWUTH JIO0 CKJIAIy
UTOIVIA3MHU KIITUH Ta IJIa3MU KPOBI, MO3aKJIITHHHA BOJa BXOJIUTH JI0 CKIIAIy
TKAHMHHOI PIAMHU Ta IJIa3MH KpoBl. PerynaropHuili BB Ha OOMIH BOAM B
OpraHiaMi 3A1MCHIOIOTh aHTUALYPETHYHHN TOPMOH 6asonpecur (3aqHs OIS
rinodiza), SKUi 3MEHIITY€ BUIJICHHS BOAM, 1 TOPMOH KOPH HATHUPOK A1bOOCMEPOH,
SIKUW 301IbIITY€ BUIUICHHS BOJIH.

3 HeopeaniuHux peyosun HaNOUIBIIE (i310J70TIYHE 3HAYCHHS MAIOTh 10HW HATPIIO,
KaJlito, KaJblIlil0, MarHiro, 3ami3a, Miai, cipku, ¢ocdopy, oxy, nuHKy. Heopraniuni
PEUOBUHU MIATPUMYIOTH HEOOXITHUH OCMOTHYHHMMA THCK, OEpyTh Y4acTh Yy
(dbepMEeHTaTUBHUX pEaKIlisAX, B PEryislii KUCIOTHO-TY>KHOi piBHOBaru. Kaumiii
MICTUTBCS TIEPEBAXKHO B  KIITMHAX, BIH 3a0e3ledyye OCMOTHUYHUN  THCK
BHYTPIITHHOKIITHHHOI PITUHU, CTUMYJIIOE€ YTBOPEHHS allETUIIXOJIHY, Oepe ydacTh B
oOMiHHUX mponecax. Harpiii 3a0e3nedye NOCTIHHICTH OCMOTUYHOTO THCKY
MO3aKJIITUHHOI PIJUHU, Oepe ydacTb y PEryJislli KHUCIOTHO-TY’KHOI pIBHOBAaru.
XJ0p BXOIUTH A0 CKIAAY COJSHOI KMCIOTH IIIYHKOBOTO COKY. 3alli30, MapraHellb,
k00anbT 1 MiAb MOTPIOHI Anss KpoBoTBopeHHA. Kanpuiii 1 pocdop - mns pocry
KICTOK. roz: BXOJUThH /10 CKJIaJy TOPMOHIB IIUTOBUIHOI 3aJ03M, CIpKa Ta LHUHK -
M1IIUTYHKOBOT 3271034, OpoM - Tinodiza.

6. Bitaminu

I'pymna opraHiuHMX CIOJIYK PI3HOMAHITHOI XIMIYHOT TPHUPOAH, SKI HEOOXiaH1 IS
HOPMAJIbHOI JKUTTEISTIBHOCTI OpraHi3My JIIOAWHU: BOHHM BXOASTH JO CKJIaay
dbepmeHTiB, OepyTh Oe3mocepeqHI0 y4yacTh B OOMiHI PEUYOBHH, 3a0€3MEeUyIOTh
3aCBOEHHS NMOXKUBHUX PEYOBUH TKAHUHAMH OPTaHI3MYy.

BiacytHicTs  (agimamino3) ab0 HEMOCTATHICTh (2inogimamino3) B OpraHi3Mi
SKOTO-HEOyIb BITaMiHy MOXKE MPHU3BECTH 0 PO3BUTKY MATOJIOTIYHHMX 3MiH, fK 1
nepeOUIbIIEeHHS KITBKOCTI B OpraHi3Mi sIKOro-HeOyib BiTaMiHy (TinepBiTamino3). o
OpraHi3My BITaMIHM HaJIXOIAThb 3 KOPMOM, [I€iKl BITAMIHM CHHTE3YIOThCA
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MIKpO(dI0por0 KHUIIOK. BiTaMiHM MNOAUISIIOTBCS HA JBI TPYNH: HCUPOPOIUUHHI |
B000PO3UUHHI.

Bimamin A (pemunon) XupOpO3UMHHUMA, TPU HOTO BIJCYTHOCTI Y MOJIOAHIKY
3YNHUHSETHCA PICT, 3HIKYETbCA IMYHITET, MOPYIIYETbCS CYTIHKOBHI 3ip. BiTamin
MICTUTBCSI B KHUPI MEUIHKH MOPCHKHX TBapWH 1 pHO, BEPIIKOBOMY Macili, MOJOLI,
KOBTKY f€lb. Y MOPKBIi, JIUCTI METPYLIKH, a0OpPUKOCAX MICTUTHCS MOIMEPEIHHUK
BITaMiHy A — kapomumn, 3 SKOTO B KJIITHHAX MEYIHKMA 1 KHUILIOK YTBOPIOETHCS
PETHHOIL.

Kanvuugheponu (6imaminu epynu /) — perymorotb o0MiH gochopy Ta Kasbllito,
CIOPHUSIOTh 1X YCMOKTYBaHHIO 3 KHIIOK 1 BIAKJIAJaHHIO B KICTKax. Biraminu
MICTATHCSI B pUO’ TYOMY KHUPI, 1Kp1, BEPIIIKOBOMY MacCJi, MOJIOL, )KOBTKY SI€ITb.

Toxogheponu (éimaminu epynu E) — antnokucitoBadi. Tokodeponu 6epyTh y4acThb B
OOMIHHUX TIpollecax y M’sI30BIM TKaHHWHI, CHHTE31 OUIKIB y TEYiHIl, BXOASATH JI0
CKJIay MeMOpaHU KIITHHHU, CTUMYJIIOIOTh POOOTYy ceprieBoro M’s3a. MicTATbCs B
3€JICHUX JIMCTKAaX POCIIMH, OCOOJIMBO B cayari, IUIONAX HIWIIIAHHA, OONIMHUXH, Y
M’siCl, SIMIISX, POCIIMHHUX Maciax.

Dinoxinonu (éimaminu cpynu K) — anturemopariuti; BOHU O€pyTh y4acThb y CHHTE31
OpOTPOMOIHY Ta IHIIMX TPOKOATYISHTIB, € CTUMYISITOPAMH CKOPOYYBaJIbHOI
(yHKIIi HETOCMYTOBaHOI M 130BOi TKAHWUHHM KUIIOK, MaTKu, OpoHXiB. MICTAThCA B
3€JICHIN KallyCTi, HIMWHATI, MOPKBI, JIUCTKAaX KPOIHWBH, MEUIHIl, 1 CUHTE3YIOThCS
MIKPO(DIOPOIO TOBCTOT KUILIKH.

Bimamin B, (miamin) anTuHeBpoTUYHUH; Oepe yyacTb B 0OMiHI BYIJIEBOAIB, OLIKIB i
KUPIB, y mepeaayl 30y/DKEHHs B HEPBOBIM cUCTeMl Ta i1H., BIUIMBAE€ Ha CUHTE3
aleTUIXoNiHy (Memiatop), 3abe3neuye HOpMaJIbHUN picT 1 poboTy cepusd. TiamiH
MICTUTBCS B XJ1101, TUBHHUX JPIKKaX, FPEUaHiil Ta 1HIIUX Kpynax, MeUiHIIl.

Pubognaein (éimamin B,) BImuBae Ha PICT 1 PO3BUTOK IUIOAY 1 AUTHHH. BiTamin
Oepe ydacTb B OKHCIIOBAJIbHO-BITHOBHUX PEAKINSX OpraHi3Mmy, sKi OCOOJIMBO
inTeHcuBHO TipotikatoTh y [IHC, BmmBae Ha ¢yHKINIO 30pOBOTO aHami3aropa,
CHUHTE3 TEeMOIVIOOIHY, MiJICUIIOE KOJIhOPOBE Ta CBITIOBE BIMUYTTA. MICTUTHCS B
XJ1101, 3epHOBHUX 1 0000BUX KYIbTypax, sSHISX, MEUiHIll TPICKHU, M SC1, HUPKAX, CepIl,
B [IEKAPCHKUX 1 MUBHUX JPIKJIKAX.

Ackopoinosa kucnoma (éimamin C) — aHTHULMHIOTHHM, Oepe ydacTb B
OKHUCJIIOBAJIbHO-BIJTHOBHUX TMpPOIECaX, TKAHUHHOMY AMXaHHI, MiJBUIILYE CTIAKICTh
opraHizamy a0 1H(EKI[id Ta IHTOKCHKaIllii, 3MIIHIOE CTIHKH CyauH. MICTUThCS B
MOyJIl, TMMOHI, YOPHIA CMOPOAMHI Ta 1H.

7. Temneparypa tisia. TepmoperyJisiuis

XKutts TBapuHU TOB’A3aHE 3 TMOCTIMHUM BUTpayaHHSM EHEPrii, Ky OpraHizMm
OTPUMYE 3a PaXyHOK HAJXODKCHHS 1 MEPETPABIICHHS Xap4OBUX PEUYOBHUH. XIMIYHI
NEPETBOPEHHS, IO BiJOYBalOThCS y KIIITHHAX OpraHi3My B IIpoleci OOMIHY
PEYOBHH, CYIIPOBOIKYIOThCS TEINIOYyTBOPEHHSAM. OHOYACHO 3 YTBOPEHHSAM TeIlia B
oprasi3Mi BiiOyBa€eThCs MOTO Bijjladya y HABKOJIHUIITHE CEPEOBUIIIE.

JlBa mpouecu — mennoymeopeHHsa i mennogiodaya — CKIAAI0Th MEna000MiH
opranizmy. OJHUM 3 MOKa3HUKIB TEIJIOOOMIHY € TeMIleparypa Tila, 0 3aJIeKHUTh
BiJl 1BOX (paKTOpiB: YTBOPEHHS TEIUIa, TOOTO BiJ IHTEHCHBHOCTI MPOIECiB OOMiHY
PEUOBHH B OpraHi3mi, i BiJ1a4l Temjia y 30BHIIIHE CEPEIOBUIIIE.



42

3MaTHICTh TBAPUHM MIATPUMYBATH MOCTIHHY TeMIepaTypy OOyMOBIIEHA CKIAIHUMHU
Oio7oriyHUMHU 1 (PI3UKO-XIMIYHMMH TIPOIECAMH PETYJIAIii TeraoyTBopeHHs. Ha
BIIMIHY BiJI XOJIOMHOKPOBHUX (noUKiiOmepMHuXx) TBApUH TeMIlepaTypa Tija
TEIUIOKPOBHUX (2omotiomepmuux) TPHU KOJUBAHHIX TEMIEpaTypu 30BHIIIHHOTO
CEpeIOBHIIA 3MIHIOETHCS He3HAaUHO. CTanicTh TeMnepaTypH (130TepMis) Tiia HOCUTh
BIJIHOCHUW XapakTep: BIAKPUTI AUISHKM IIKIpU TMpPU HU3BKIA TeMmmeparypi
OXOJIO/KYIOThCS IUBUJILIE, HIXK 3aKPUTI.

3HayeHHs 130TepMIi NOJIATaE B TOMY, 1110 BOHA 3a0e3ledye He3aJeKHICTh MPOLECIB
OoOMIHy y TKaHMHaxX 1 opraHax BiJ KOJMBaHb TEMIIEpAaTypHd 30BHIIIHbOTO
cepenoBuiia. Temmneparypa 3aKpUTUX JIUISHOK TiJIa 1 BHYTPILIHIX OpraHiB Maixke He
3MIHIOETBCS ~ TpPU  KOJMBAHHSIX  TEMIIEpAaTypd  30BHIIIHBOIO  CEpelOBHUIIA.
Temneparypa Tijla 3MIHIOETBCS BIIPOJOBXK JOOW HA HE3HAYHI BEJIUYUHH -
(0,5-0,7 °C). Maxkcumanbie 1 3HadeHHs (37,0-37,1°C) cmocTepira€rbcst 0
16.00-18.00 romuni, mirimMaibHi (36,2-36,0 °C) - 0 3.00-4.00 roguHi paHky. Y JITHIX
Temreparypa tija magae a0 35,0-36,0 °C.

[0710BHUM pEryisITOpOM TEIUIONPOAYKIIT SBISIOTHCS M’SI3U: TPHU 1HTEHCUBHOMY
HAaBaHTA)KEHHI BOHM TmocTadaloTh 10 90 % TeroTu. Y HOpMambHUX YMOBax
KUTTETISIIBHOCT] HA JOJIIO M sI31B MpUXOauThest 65-70 % Termonpoaykiii. Apyrum
32 3HAYYIIICTIO JKEPENIOM TEIUIOMPOAYKIii € medinka. [linTpumaHHS TErioBOTro
OaylaHcy opraHi3My 3IHCHIOETHCS 3aBIISKHU CITIBMIPHOCTI B YTBOPEHHI TeIUia 1 HOTO
BU/IUICHHI. PiBeHb TEIJIOYTBOPEHHS 3aJICKUTh BiJ] IHTEHCUBHOCTI OOMIHY pEYOBUH,
AKUHM B1I0YBAa€ThCA 3 BUILJIEHHSAM TerJia (€K30TE€pMidHI XIMidHI npouecH). Biggaua
Teria PETYII0ETHCS TOJIOBHUM YHHOM bizuaHIMH npolecamu
(TeJIOBUIIPOMIHIOBAHHS,  TEIUIONPOBENCHHS,  KOHBEKIS,  BUIAPOBYBaHH:).
HaiiGinpima KiIbKICTh TeIUla BIJAA€THCS OPraHI3MOM TEIJIOBUIIPOMIHIOBAHHSAM 1
TemnonpoBeAeHHIM — 60-65 %.

Tennosunpominioéanns TIONSITa€ y BHAUICHHI TeIJiIa 3 TOBEPXHI TUIA MIISIXOM
1H(pauepBOHOTO BUIPOMIHIOBAHHS. 3a pPaxyHOK BHUIIPOMIHIOBaHHS OpraHi3Mm
BUJIUUISIE OCHOBHY Macy TeIlla — Yy CTaHl CIOKOIO 3a PAaXyHOK BHUIIPOMIHIOBaHHS
BUIISETHCS hi (o) 60 % TeIa. [HTeHCHBHICTD ~ TEIJIOMPOBENCHHS 1
TEIUIOBUIIPOMIHIOBAHHS BU3HAYAETHCSI B OCHOBHOMY TEMIIEpaTypoOlO ILIKipu. Xoua
IIKipa TIOTaHWW TPOBIAHUK, BOHA MAa€ BEIUKY KUIBKICTh CYJIWH; 3 IiJIBUIICHHIM
TEMIEPATypH 30BHIIIHBOTO CEPEOBHILNA PO3LIUPIOIOTHCS apTEepioNu 1 Kamuiapu
IIKIpY, [0  30UIbIlye  IHTEHCUBHICTb  MPOLIECIB  TEIUIONPOBEACHHS 1
TEIJIOBUIIPOMIHIOBaHHS. 31 3HMKEHHSM TEMIEPATypHd 30BHILIHBOTO CEpPEIOBHILA
apTepiosid 1 Kamuisipu LIKIPU 3BY)KYIOTbCS, KUIBKICTh KPOBI, IO MPOTIKa€e yepes ii
CYIMHHU, 3MEHIIY€EThCSA, 3HWKYETHCS TeMmreparypa IIKipH, M0 3MEHIIYE
TEIUIOB1IJIady. 3a paxXyHOK IIbOIO MEXaHi3My OpraHi3M 30epirae temio. BumgineHus
TEIUTa 3 OpPraHi3My BigOyBa€TbCS TAKOXK IUIIXOM BUTIAPOBYBAaHHS BOAM 3 TOBEPXHI
TUJIa a Takok TMpu auxaHHl. Ha BumapoByBaHHs 1T Boau 3 TOBEpXHI Tina
Butpavaethes 2,4 kJx (0,58 kkanm) eneprii.

Bunapoeysanusa 6o0u 3 OBEpXHI1 Tina BIAOYyBa€ThCS MPHU BUILIEHH] 1oTy. HaBiTh 3a
BIJICYTHOCT1 BUJUMOTO TIOTOBUIUICHHS Yepe3 MIKipy BUMapoByeTbes a0 0,5 1 Boau
3a 100y. BumapoByBanHs1 1 J1 mOTy MOXe 3HM3WTH TeMmieparypy Tina Ha 10 °C. Y
CTaHl BIJIHOCHOTO CITOKOIO JOpOCJa JIFOMWHA BUAUISE Y HABKOJHUIITHE CEPEIOBUIIC
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15 % Teria HUISIXOM TEIJIONPOBEICHHS, OITU3BKO 66 % yepes
TEMJIOBUIIPOMiHIOBaHHS 1 19 % 3a paxyHOK BUITapOBYBAaHHS BOJIH.

3 TMIABUINEHHAM TEMIIEPaTypy HABKOJMIIHBOTO CEpeloBuIa, mpu (HizugHOMY
HAaBaHTAKEHHI TOTOBUIUICHHS 301mbInyeThes. JltoguHa 3a 100y 31aTHA BUAUIATH 3
notoMm A0 10-15 1 piguan. V cepennbomy 3a 100y sironuHa Brpadae 0,8 i1 moty, a 3
Hum 2,1 mJIx (500 kkan) temna. Y npoyeci ouxanus JIOAWHA 3a 100y BUILISE
Oomuzpko 0,571 Boau. EHepris mnpu 1bOMY BUTPAYaETbCS HE TUIBKM HA
BUITAPOBYBAHHS BOJAM 3 TIOBEPXHI AUXATbHUX IUIAXIB, ajle ¥ Ha 31rpiBaHHS MOBITPS,
o Buauxaerbesa. [lpu ¢izuuHid poOOTI BEHTHIIALS JETreHIB 30UIbLIYETHCS, a 1€
BUKJIMKAa€ 30UIbLIEHHS TerioBigaavi. I[lpu HU3bKINA TeMmIiiepaTypl HAaBKOJIMIIHBOTO
cepenouma (15 °C i Hmwkue) Omms3bko 90 % 1000BOI TerIoBiAadi BigOyBa€eThCs 3a
paxyHOK TEIJIONPOBEACHHS 1 TETUIOBUIIPOMIHIOBAHHS, Y IIUX YMOBaX MOTOBUILICHHS
He BimOyBaerhcs. [Ipu temmeparypi moBiTps 18-22 °C TeruioBigmada 3a paxyHOK
TEIJIONPOBEACHHS 1 TEIJIOBUIPOMIHIOBAHHS 3MEHIIYETHCS, ajieé 30UIbLIYIOTHCA
BTpATHU TeIUla MIJITXOM BUIIAPOBYBAaHHS BOJIOTH. SIKIIIO TeMIeparypa HaBKOJIMIIIHBOTO
CepelloBHUIla JOPIBHIOE TEMIIepaTypl Tijia 1 BUIA 3a HEi, TO BUIMAPOBYBaHHS CTa€
OCHOBHUM CTHOCOOOM TeIUIOBiAAa4di. BHacmioKk 1bOTO TpH BENHKIA BOJOTOCTI
MOBITPS, KOJHM BUIAPOBYBaHHS YTPYJAHEHE, MOXKE BUHHUKHYTH TeEperpiB Tija 1
PO3BUHYTHUCS TEIUIOBUH yrap.

Pecynayia mennoymeopennsi 3M1MCHIOETBCS HEUPOTYMOPAIbHUMH MEXaHI3MaMH.
CursanaoM 0 3MIHU TEIUIOYTBOPEHHS € IMITYJIbCH 3 TEMIIEPATYPHUX PELIENTOPIB, SKi
nepeaaroTbesl y BUII MIIKIPKOBI LIEHTPU TepMoperynsuii. [Jenumpanvruii anapam
mepmope2ynsayii 3HaAXOMUThCS Yy TEPeNHii 1 3aJHii YacTUHAX TINoTaamMycy 1y
PETUKYISIpHIA  Qopmanii ceperHboro Mo3Ky. [lomkomkeHHs rinmoraiamyca
CYIIPOBOIIXKY€ETHCSL BTPATOIO0 3[AaTHOCTI MiATPUMYBATH MOCTIHHY TeMIIeparypy Tija.
TernokpoBHI TBapUHM Yy IIbOMY BHIAAKYy PETYIIOI0Th TeMIEeparypy Tijga [0
MOUKIJIOTEPMHOMY THITY.

Disuyna mepmope2ynayis KOHTPONIOETHCS TMEPEAHIMHU sapamu rinoranamyca. [Ipu
MOIIKO/KEHHI X sJIep TBapUHA TWHE BiJ MIEpETpiBaHHSA, TOMY IO MOPYIIYIOTHCS
MpollecH TeIuloBiiadi. 3aAHl sapa TimoTajamyca peryiroloTh TETUIOyTBOPEHHS
[UISIXOM TMIJICUJICHHS OOMIHYy pPEYOBWH. BUKIIOUEHHS IUX IEHTPIB BUKIUKAE
3HIDKEHHS IHTCHCUBHOCTI TKAHUHHOTO OOMIHY 1 TIEPEOXOJIOIKEHHSI.

BukoHaBul KOMaHIU TEPMOPETYISALIMNHUX IIEHTPIB MEPEeNaloThCs HA CKEIETHI M SI3H,
MOTOBI 3aJI03M, KPOBOHOCHI CYIMHM 1 JlapparMy uepe3 CHUHHUNA MO30K. OTxe,
CIOUHHUN MO30K € BaXXJIUBUM PETYISTOPOM TEIJIONPOAYKIIIT 1 TEIUIOBIAAAYI.

I'ymopanvui hakmopu mepmopezynayii — TOPMOHU 1 010JIOTIYHO aKTUBHI PEYOBUHU —
3MIHIOIOTH PIBEHb TEIUIONPOAYKIII 1 TEIUIOBiAa4l 4yepe3 OOMIHHI MpPOUECH Yy
KJIITUHAX 1 TKAHUHAX OpraHi3My.

Emoyitine 36y0icenns, 3MIHU 'y TICUXIYHOMY CTaH1 3/1HMCHIOIOTh CYTTEBHM BILUIMB Ha
pIBEHb TEIUIOMPOAYKIT 1 TeroBianadi. Ilpum neskux Bugax emornii (cTpax,
TPUBOXHICTh, THIB) TEIUIOMPOAYKINS 1 TEIUIOBIAJa4a PI3KO IMABUIYOTHCS.
«XONMOMHUN MIT», «MYpPAIIKH MO IIKIP» — I THUIOBI 3MIHU TEPMOPETYISIIHHUX
peaxiiii mpu emoririitHoMy 30ymkeHH1. [1pu M’ s30B1# poOOTI TeMIiepaTypa Tiia MOXe
miBuIyBaTuch 10 39-40 °C.

IIuTanHA AJ CAMOKOHTPOJIIO:
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1. CyTtHicTh 00MiHY pedoBUH. BogHO-COMBbOBUI OOMIH.
2. OOMiH O1JIKIB, KUPIB Ta HOTO PETYIISIIIs.

3. OOMiH BYTJIEBOIB, IOTO 3HAYEHHS Ta PETYJIISALIIS.

4. (pizionoriuaa posb BiTaMiHIB

5. IloHATTS TpO TeMIeparypy Tijia, TepMOPETYIAIis

6. [omoiioTepmisi, TOMKITIOTEPMISL.

Tema 7. DizioJioriss KpoBi

=
=
)
=

. BuznauenHst KpoBi.

. OyHKIIIT KpOBI.

. O6’eM 1 po3MOALT KPOBI B OpraHi3mi TBApHH.

. D13UKO-XIMIYHI BIACTUBOCTI KPOBI

. DopMeHi eIeMEHTH KPOB1

. I'emocras

. I'pynu kpoBi

. 'emomnoe3s Ta #ioro peryssuis

1. BuzHayeHHs1 KpPOBi

BHyTpiliHe cepeloBUIIE OpraHi3My € CYKYNHICTIO PIIKAX CEpPEIOBHIL, IO
3a0€e3MeuyoTh B3a€MO3B’ 30K PI3HMX YAaCTUH OpraHi3My, MOro oprasiB, TKaHUH 1
OKpeMHuX KIITHH. Jl0 BHYTPIIIHHOTO CEPENOBHINA BITHOCATH KpPO8, TKAHWHHY
(inmepcmuuianvuy) piouny, Jaim¢py. Y opranizmi 30epiraetbCs BIJIHOCHA
HNOCTIHHICTh BHYTPIIIHHOTO CEPEAOBHINA, III0 HA3UBAETHCS TOMEOCTA30M.

Kpoeé — ye piznosud cnonyunoi mxkanuHu, wo A6158€ cob00 HEnPO30pPY YePEOH) PIOUHY
ma CKaAa0aemvcsi 3 O00-HCO8MOI NAAMU A 36ANCEHUX ) Hill KAIMUH - (POpMEHUX
eleMenmia:; epumpoyumie (4ep8oHUX Kpoe saHux mineys), Jneuxoyumis (Oi1ux
KpPO8 SIHUX mijeysb) i mpomooyumis (Kpoe sHux niacmuHok).

OcoOIMBICTIO KPOBI SIK TKAHUHHM € T€, 110!

1) yci 1i CK1a0B1 YaCTUHU YTBOPIOIOTHCS 32 MEKaMH CyJUHHOTO PYyClIa;

2) MIXKKJIIITUHHA PEYOBUHA TKAHWHHU € P1IKOIO;

3) OCHOBHA YacTHHA KPOB1 3HAXOUTHCS Y OCTIHHOMY PYCI.

2. ®dyHKUil KPOBi

OcHoBHUMHU (DYHKITISIMUA KPOBI € MPAHCNOPMHA, 3AXUCHA Ma Pe2YIsiIMOPHA QyHKYIAL.
[Hun ¢yHKIIT CUCTEMU KPOBI € MOX1IHUMH BiJl OCHOBHHMX. YCI TpU OCHOBHI (PyHKIII1
KpOBI IMOB’sI3aHIM1) COOO0 Ta HEB1/I’€MHI OJTHA BiJl OHOI.

Tpancnopmmua ¢ynkuyia. Iloennye y cobi Taki OCHOBH1 (DyHKIIIT SIK:

- mpoghiuna (MOKUBHA PYHKIIIS)) — KPOB MEPEHOCUTH HEOOX1THI JIJISl AKUTTETISITLHOCTI
OpraHiB 1 TKaHUH TMOXXHUBHI PEUOBMHHU (aMIHOKHCIIOTH, MOHOCAXapuiau, JIMiAH Ta
1HIIL.);

- pecnipamopna (nuxanbHa QYHKINS) — 30aradye TkKaHUHU opraHizMy O2 1 BUBOIUTH
3 Hux CO2;

- exckpemopra ((QYHKIIiST BUIUICHHS) - BHIANS€ 3 OPraHi3My KIiHIIEBI MPOIYKTH
MeTabonisMy (BOIa, CEYOBMHA, CEYOBA KUCIIOTA, aMOHIAK Ta 1HII1) a00 PEYOBUHH,
110 3HAXOATHCS Y HAUTAIIKY Y TIEBHUH Yac;

01N DN K W~
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- mepmopezyniamopua — 3a0e3nedye MIATPUMAHHS CTallol TeMIeparypu Tija,
TEIJIOBIABECHHS BiJl BHYTPINIHIX OpPraHiB Ta TEIUIOBLANa49y B 30BHIIIHE
CEpeIOBHUILIE.

3axucna ¢hynxyis. 11oB’a3aHa 3 HAABHICTIO JietiKoyumia, ki 3a0€3MeuyoTh KIITHHHUAN
Ta TYMOpaJbHHHA IMYHITET;, Y CKJIaJi KPOBI MICTATHCS yCl KOMIIOHEHTU CUCHmEMU
Komniemenmy, Kl 0epyTh y4acTh y 3alajbHHUX MPOIECcax, ONCOHI3YIOTh Uy>KOPiaHI
PEUOBMHH Ta CHOPUSIOTH OE3MOCEPETHPOMY 3HEIIKOMKEHHIO PI3HUX KINTHH 1
MIKpOOpTaHi3MiB. Jleuxoyumam TPUTAMaHHUN ¢hacoyumo3s - Tpolec, MPH SKOMY
JEUKOLIMTH 3aXOIUTIOIOTh 1 TEepeTpaBiiol0Th 30yJHUKIB 3aXBOPIOBaHb, BiAMEpIl
KJIITUHU, 4YKOP1AH]1 YaCTHUHHU.

s dysKisg 3a0e3neuye NUPKYIAIII0 KPOB1 Y PIIKOMY CTaHi Ta 3amo0irae KpoBoTeul
(remocTas) y pa3i MOPYLIECHHS IITICHOCTI CY/IUH.

Pecynamopna ¢ynxyis. 11oB’s13aHa 3 HAIXOHKEHHSAM Y ITUPKYITIOI0YY KPOB 2OPMOHIS,
OION02IYHO AKMUBHUX PEeYOB8UH | NPOOYKmie 0OMiHy, MO 3a0e3Iedye 3B SI30K MK
pI3HHUMH OpraHaMu (KOpensTUBHA (DYHKINis). 3aBASKU PETYISATOPHIN (PYHKIIT KPOBI
3MIACHIOETHCST 30€PEKEHHS TMOCTIMHOCTI BHYTPINIHBOTO CEPENIOBUINA OpPTaHi3MY,
BOJITHOTO 1 COJILOBOTO OalaHCy TKaHUH (comeocmamuuna QyHKYis) TeMIEpaTrypu
Tia (TEPMOpPEryISITOpHA), KOHTPOJIb 32 IHTEHCHUBHICTIO OOMIHHMX IPOLECIB,
PEryJiLis reMONoe3y Ta IHIUX (1310J0TTYHUX (PYHKIIIH.

Tepmopezynamopuna QyHKIISI - KpOB, IO IHUPKYIIOE, 00 €IHYyE OpraHH, B SKHX
BUPOOJISETHCS TEIUIO, 3 OpraHaMu, SIK1 BIJIaI0Th TEILIO.

06’eonysanvha GQyHKIIST — KpOB 00’€lHye oOpraHizM, 3a0e3nedyrud Horo
ryMOpaJbHY €IHICTb.

Takoxx, BUAUISIIOTH OKpeMy crieniudiuHy (YHKIIIIO KPOBi - HATOBHCHHS KaBEPHO3ZHUX
(medepucTHX, 0 MAaKOTh KaBEPHM) TUI CTATEBMX OPraHiB CaMIIiB 1 CaMOK Mij 4ac
CTaTeBOTO 30y/HKCHHS.

3. O0’eM i po3moais1 KpPOBI B OpraHizmi TBapuH

3aranpHa KUIBKICTH KpPOBI y JIOPOCIWX TBAapUH y CEPEeIHbOMY ckianae 6-9% Bin
3arajbHOi Macu Tiia (kopoBwH, BiBIi - 8,0%, koHi - 8,7%, cBuHi - 7,0%, cobaku -
9,3%, ntaxu - 8,5%). Y HOBOHapOIKEHUX TBApUH, y 3B 53Ky 3 OUIBLI BHCOKHM
BMICTOM BOJIU B OpPTaHi3Mi, 00’ €M KpOB1 OUTBIINN HIXK Y (i310JI0TTUHO 3pUTUX TBAPUH
Ha 20-40%. B 3amexHOCTI B (Pi310JIOTIYHOIO CTaHy, YMOB YTPUMaHHS Ta TOAIBII
00’eM KpOB1 y PI3HMX BHJIB TBAPUH 3HAXOAUTHCS Yy Mexkax Biag 5 mo 13%. Takwuit
pPO3MOALT KPOBI B OpraHi3mMi Ha3WBAETHCS Hopmoeoemicto. 1licas HaaMipHOTO
BXXKMBAaHHS BOIU 00’€M KpOBI Moe 30uIblIyBaTucs (einepsonemis), a TIpU
IHTEHCUBHOMY TOTOBHJIUICHH] a00 micyis (Pi3UYHOr0 HAaBAaHTAXKECHHS — 3HIKYBATUCS
(cinoeonemin).

B opranismi TBapuH KpOB pO3MOAIAETHCS HA 1Bl (paKIlii:

- yupxymoroua (55-60% Big 3araibHOTO 00°’eMy KpoBi, y nruii (65-70%), ska
PYXA€ETHCS 31 3BUYAITHOIO MBUAKICTIO KPOBOHOCHUMU CYJIHMHAMMU;

- 0enonosana (40-45%), mepecyBaeTbes y 6arato pasiB MOBUIBHIIIE HIK Yy TOJJOBHOMY
pycii ab0 BUKIIIOYAETHCS 3 HHOTO TMOBHICTIO. Y KpOBI, IO JCTIOHYETHCS, OUTBITNN
BMICT ()OPMEHUX €JIEMEHTIB, HIXK Y CyIUHaX.

OcHOBHUM J1eTI0 KPOBi B opraHi3mi € riedinka (10 20% Big 3araibHOTO 00’ €My KPOBi),
cenesiHka (10 16%) Ta cyOkaniiasipHi CyIMHHI crieTeHHs mKipu (1o 10%).
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Tumyacosum 0eno Kposi € KaniiapHa cucmema Maio2o Koia kposoobicy. Buxin i3
JIeno BIIOYBAa€ThCSA BIAMOBIAHO N0 TOTped OpraHisMy NpH M s30Biil poOOTI,
KpoBoTeui Ta crtpeci. O0’eM MHUPKYIIOY0i KPOBI Ma€ MPUCTOCOBAHUMA XapaKTep
MOJI0 MATPUMKH aJCKBAaTHOI TOTPEOM OpraHi3My OpPraHHOTO KpPOBOTOKY 1
OKCHUTEHAIlI{ TKaHWH.

4. Pi3uK0-XiMIiYHi BJIACTUBOCTI KPOBi

Komip kpoBi BH3HauaeTbCsd HASBHICTIO B EPUTPOLUTAX OCOOIMBOrO OlIKa —
2emo2nooiny. Apmepianbha Kpog SCKpPaBO-4€PBOHOIO 3a0apBIICHHS, 1110 3aJICKUTh
B1JI BMICTY B Hili HACUUEHOTO OKCUTEHOM T'eMOMIO0IHY (0Kcueemo2nobiny). Benosna
KPO8 MA€ MeMHO-4epBOHe 3 CUHIO8AMUM BIITIHKOM 3a0apBJICHHS, 110 TO3HAYAETHCS
HAsSBHICTIO B HIA HE TUIBKHM OKHCHEHOTO, ajie 1 BIAHOBJIEHOro remMonio0iny. Yum
aKTUBHIMIANA opraH 1 yuM Ouabie BiggaB O2 TKaHWHAM TeMOIIO01H, THM TEMHIIIOK
BUIVIS,1A€ BEHO3HA KPOB.

Bionocna zycmuna kpoei xonuBaetbes Bin 1,015 mo 1,057 1 3anexuth nepeBaKHO
BiJl BMICTY €PUTPOIUTIB (CepeHi mokazHuku: koposu — 1,052; BiBii — 1,051; xoni —
1,053; cBuni — 1,048; cobaku — 1,057; mraxu — 1,050). ¥V camiiB ryctuHa KpoBi
BHUIIA, HDK y caMOK. BiHOCHA T'ycTHHA MIa3MHU KpOBI B OCHOBHOMY BH3HAYa€ThCS
KOHIIeHTpali€ero O011KiB 1 cknanae 1,025-1,034. I'yctuna eputponutis — 1,080-1,090.

B’azkicmb Kpoei BU3HAYAETHCS BITHOIICHHSM JI0 B’SI3KOCT1 BOAM 1 ckiianae 4,5 - 5.5.
B’43KicTh KpOBI 3aJI€KUTh TOJIOBHUM YHMHOM BiJI YMICTY €PUTPOLMUTIB 1 MEHIIOKO
MIpOIO - OUIKIB MJ1a3MH. B’A3KiCTh BEHO3HOI KPOBI €10 OLbIIa, HIXK apTepialibHOI,
10 00yMoOBIIeHE HaaxomkeHHsIM B eputporutd CO2. B’sa3KicTh KpOBi 3pocTae npu
CIIOPOXKHEHHI JIeTIO KPOBI, 1110 MICTUTh OUIBIIIE YUCIIO EPUTPOLIMUTIB.

B’s3kicte mmasmu He mepeBuinye 1,7-2,2. Ilna3mMa KpoBl € HE HBIOTOHIBCHKOIO
PIIMHOIO, 11 B’S3KICTh 3aJI€KUTh Bl TEMIIEpaTypH 1 IEBHOTO CKJIaay O1JIKiB KPOBI.

[lonax yce, Ha B’A3KICTh IJIa3Mu BIUMBae ¢iOpuHOreH (B’ sA3KicTh mazmMu Ha 20%
BUIIIA 332 B’A3KICTh CHPOBATKH) 1 TIOOYJIIHU (OCO6J'II/IBO y-rnoOymian). Haitbinpin
BXJIMBUM YMHHHUKOM, 10 IPU3BOIUTH J0 3MIHU B SI3KOCTI TIa3MH, € HE aOCOTIOTHA
KUTBKICTD OLIIKIB, a ix CHIBBITHOILIECHHS: anbOyMiHU/TI00YIIHH,
anbOyMiHu/(hiOpHHOTEH.

Ocmomuunuii muck Kpoei — cwuia, sika NPUMYLIY€ MEPEXOAUTH PO3UYMHHUK (IS
KpOBI - BO/Ia) YEPE3 HAIIBIPOHUKHY MEMOpPaHy 3 MEHII KOHLEHTPOBAHOIO y OUIbIII
KOHIIEHTPOBaHUHN po34urH. OCMOTHYHMIA TUCK KPOBI € TOMEOCTATUYHOIO KOHCTAHTOIO
1 cKIlagae y cepeaqabomy 7,6 atM (y pi3HUX BHJIB CCaBI[IB Mexa KonuBaHHs 7,0-7,8
arMm., y orumi - 7,6-7,9). bauzbko 60% OCMOTHYHOIO THUCKY KpPOB1 CTBOPIOETHCS
NacCl.

Onkomuunuit muck Kpogi (KONOiTHO-OCMOTHYHUN THUCK). OHKOTHYHUM THUCKOM
HA3UBAIOTh OCMOTHYHUN THUCK, SIKUHA CTBOPIOETHCSA OUIKAMH y KOJIOITHOMY PO3YHHI.
VY cepeaHboMy OHKOTHUYHUN TuUCK TUia3mMu craHoButh (,03-0,04 arm. (25-30
MM.pT.cT.). lleil mokazHUK OUIBIIOID MIPOI 3alekuTh Bix ansOymiHiB (80%
OHKOTUYHOTO THCKY CTBOPIOIOTH aibOyMiHM), IO TOB’SI3aHO 3 iX KOHIIEHTPAIIIEIO Ta
(b13UKO-XIMIYHUMU BIACTHBOCTSIMHU.

OHKOMUYHUIL MUCK 2pa€ BaXIHUBY POIb B peryisuii oOMiHy Bomu. Uum Oinbminit
HOro MOKa3HUK, TUM OUIbILIE€ BOJU YTPUMYETHCS Y CYAUHHOMY pPYCIIl 1 TUM MEHIUE 1i
NEPEXOIUTh Y TKAHWHU 1 HABMAKH.
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KpoB mae cnabko yxHy peakilito. Y pi3HUX BHUJIB TBAPUH KOHIIEHTpPAIlisd BOTHEBHUX
10HIB 1 perymsiis pH kpoBi 3HaxomuThea y Mexax 7,2-7,68 (cepemHi MOKa3HUKH:
KOpoBH, cBuHI - 7,43, BiBII - 7,35, koHi - 7,38, cobaku - 7,50, nraxu - 7,48).
KomuBanns pH xpoBi B oprani3mi TBapuH yKpail He3HauHl. Tak, B yMOBaxX CITIOKOIO
pH aptepianbHOi KpOBI TPOXHU BHUIIA HI’K BEHO3HO].

VY kmituHax 1 TkanuHax pH gocsirae 7,2 1 HaBiTh 7,0, 10 3aJI€KUTH Bl YTBOPEHHS B
HUX y Tpoueci oOMiHY pPEYOBHH «KHUCIHMX» MPOAYKTIB Merabomnizmy. Ilpu pizHux
¢1310om0r1yHUX cTaHax pH KpoBi Moke 3MIHIOBAaTHCS SIK y Kuciy (mo 7,2), Tak 1y
ayxHy (mo 7,6) crtopoHy. binbm 3HauH1 BigxwieHHs pH cympoBOIKYHOTHCS
TSOKKMMHM  HacmiakamMu uis  opraHismy. Tak, npm pH kpoBi 6,95 TBapuHa
HEMIPUTOMHIE 1, AKIIO 11 3pPYIICHHS B HAWKOPOTIIUN CTPOK HE JIIKBI1JIOBYIOTHCS
HACTa€ HEMUHYYa THOeITb.

Skio X KOHIIGHTpaIlis 10HIB BOAHIO 3MeHIyeTbes 1 pH crae piBHUM 7,8, TO
HACTaIOTh BAXKKI CYIOMH (TE€TaHis), 0 TAKOXX MOXKE MPUBECTH JI0 3aruOeri.

Bbygepui cucmemu kpoei. B opranizmi TBapuH 3aBXKIAH € YMOBH JJisi 3pPYyIICHHS
aKTUBHOI peakIlii KpoBi y Kucy (amumo3) abo TykHy (ajJkaio3) CTOPOHY, IO MOXKE
npuBecTH 10 3MiHu pH KpoBi.

- eemoenodinoea (HHb/KHD) - na ii wactky mpuxomuthesi 75% OydepHoi eMHOCTI
KpOBI, BOHA € HAUMOTYXHIIIOKO 3 Oy(pEepHUX CUCTEM;

- kapoonamua oygepua cucmema (H2CO3/NaHCO3) — 3a cBOIO MOTYXHICTIO 3aiiMae
IpyTe MICIIE;

- pocghamua 6yghepna cucmema (NaH2PO4/Na2HPO4);

- Mmemaboniuna 6ygepna cucmema,

- Oygepna cucmema OIIKi8 niazmu Kpoei — BUKOHYIOTh POJib Oydepa, OCKUIbKH
BOJIOZIIIOTh aM(OTEPHUMHU BIACTUBOCTSAMHU: Y KUCIOMY CEPEIOBHUII MOBOJATHCA SIK
JYTH, a B JIY)KHOMY - SIK KUCJIOTH.

bydepni cucremu KpoBi CTiMKimi g0 Mii KUCIOT, HiX a0 Aii jyriB. JlyxHi comi
CIa0KUX KHCIIOT, 110 MICTATHCS Y KPOBIi, YTBOPIOIOTh, TaK 3BaHUM, TY>KHUU pe3eps
kpogi. Vloro BenvunMHa BU3HAYAETHCA Tiero KinpkicTio CO2, sika Moxe OyTH 3B’s13aHa
100 M1 xpoBi ripu HarnpyxkenHi CO2, piBHOMY 40 MM. PT. CT.

Cknao naazmu Kpoei. 11na3ma € pijikoro mpo30por0 YaCTUHOK KPOBI CIA0KO-3KOBTOTO
kosbopy. Bona cknanaetses 3 Boau (90-92%) ta cyxoro 3anumky (8-10%).

Jlo cyxoro 3anuiiky BXoAsaTh opraiudi (7-9%) 1 Heopraniuni (6111 1%) peyoBuHu.

Opeaniuni  pevosunu. Jlo ixX ckiaxy BXOASATh OUIKM, JiMiAA (XOJECTEPUH,
docdominian, TpUDIILEPUIU, KUPHI KuchnoTh), BymieBogu (90% - miroko3a),
HEO1JTKOBI a30TOBMICHI PEUYOBHMHM (aMIHOKHCJIOTH, CEYOBHMHA, CE€YOBA KHCIIOTA,
aMOHIaK, KpeaTHHiH), 010JIOT1YHO aKTUBHI PEUOBUHM (TOPMOHHU, BITAMIHHM).

binku nnazmu. BMicT 3aranpHOro Oika y KpOBI PI3HUX BHUIIB TBApUH y HOPMI
ckinagae 6-8% Big Macu 1urazmMu. OCHOBHUMH OUTKaMU IUIa3MHU € albOyMIHHM Ta
r1oOymiau. CriBBIAHOMIEHHS anbOyMiHIB 1 [IOOYJIiHIB HA3WBAETHCS OUIKOBUM
koedimieHToM (y KOHEW OUIbIlle OJUHUIlN, Y CBUHEH 1 BEIMKOI poraroi Xymoow
MeHIIe oguHuIl). HeBenrka KibKiCTh MpUXOAUTHCS Ha GiopuHOTeH (017151 5%)).

3a gynkuyiamu euodinarome mpu 0CHOBHI 2pynu 0iNKie:

1. Tpancnopmui 6inku. bararo O010J0TIYHO AaKTHUBHUX pPEYOBHH, METAOOIITIB,
KCEHOO10THKIB, METalIB Ta HEMETAIIB TPAHCIOPTYIOTHCS B KPOBI Yy 3B’SI3aHOMY
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cTaHl 13 cnenudiyHUMU OUTKaMM TUIa3MHU - TpaHcmopTepamu. J[o HMX BIAHOCSTH
anpOyMiHU (TIEPEHOCTh: JKUPHI KUCIOTH, OLTIpyOiH, TOMOHH IUTOTOAIOHOT 3a1103H,
CTEpOiHI TOPMOHH, COJl >KOBUHHUX KHCJIOT), amoJIMOMPOTEiHU (TPUNIIIUPHUIH,
dbocdominian, xonecrepun), Tpancepun (3ami30), TpanckoOamamin (Bitamin B12),
1epysomiasMin (Mifp) Ta 1HIII.

2. Binku, wo 6epymo yuacms 6 imyHHux peaxyisx. J1o 1€l rpynu BIIHOCSTH Pi3HI
KJIaCH IMYHOIVIOOYITiHIB 1 011K KOMIUIEMEHTY. IMyHOII00y/1iHM € OCHOBOIO CUCTEMH
crnenupIyHOrO 3aXUCTy. BUTKM CHCTEMU KOMIUIEMEHTY 3/1HCHIOIOTH HEeCTIeU(PIUHMIMA
3aXUCT B OpraHi3Mi TBapuH.

3. Binku cucmemu 3cioanns kpogi. PO3pI3HAIOTE Koa2yiaHmu Ta aHMUKOA2YIAHMU.
O6uaBi rpynu OUIKIB 3a0€3MeuyloTh piBHOBary MiK IpoiiecamMu (OpMyBaHHS Ta
pyliHyBaHHS TPOMOY.

Heopzaniuni peuosunu. EnekTpomiTHUN CKJIaJ TIJIa3MH KPOB1 (BIJAIOBIIAE€ TAKOXK 1
CUPOBATIIl KPOB1 MiJ SKOI PO3yMIIOTh IJIa3My KpOBi, Mo30aBiieHy (piOpHuHOTEHY)
npeactaBienuit kamionamu Na+, K+, Ca2+, Mg2+, Fe3+, Zn2+, Cu2+ 1 anionamu
Cl-, HCO3 -, HPO4 2-, HSO4 2-, opraiyHIMH KUCJIOTaMH 1 MPOTETHAMH.

5. ®opmeHi e1eMeHTH KPOBI

Yci  popMeHi eneMeHTH KpoBl — epumpoyumu (4EpBOHI KPOB’SHI TUIbIIS),
Jaetkoyumu (0111 KpOB’siH1 TUIBLIS) 1 mpomodoyumu (KpoB’ siHI TUIACTUHKU, OJISIIIIKN)
- YTBOPIOIOTHCS Y KICTKOBOMY MO3KY 3 €/IMHO1 OJIIIOTEHTHOI CTOBOYPOBOi KIIITUHHU.

Y KICTKOBOMY MO3KYy BCl KpOBOTBOpPHI KJIITHHM 3i10paHi y TpOHa, OTOYEHI
¢i0pobnactaMu Ta eHJIOTENIaTbHUMM KIITUHaMU. J[03punl KJIIITHHH NPOOUBAIOTH
co01 muIAX Kpi3h HIIJIMHU, YTBOpeHi ¢iOpobracTaMu Ta €HAOTENIEM, Y CHHYCH,
3BIJIKM HAJXOMATh Y BEHO3HY KPOB.

He nuBnsymce Ha Te, MO BCl KIITHHU KPOBI € HAIaJKaMHU €IMHOI KPOBOTBOPHOT
KJIITHUHA, BOHM HECYTh pi3HI crenudiuni (yHKIii, B TOW >X€ Yac CHIIBHICTh
MMOXO/DKEHHS HaJIIWIa iX 1 3aralbHAMM BIIACTHBOCTSAMH. YCI KIITHHH KpOBI,
HE3IeKHO BiJl ix crenudiku, OepyTh ydacTh y TPaHCHOPTI PI3HUX PEUOBUH,
BUKOHYIOTbH 3aXHUCHI 1 peryasaTopHi (yHKIII].

Epumpouyumu (Big rpeupkux ciiB: £pvOpOg - 4yepBOHMN Ta KVUTOG - BMICTHIIIE,
kiitiHa). Brnepme Oynu BusiBneHi Mapuemno Manemiri (1661) y kpoBi xabu, a
AHToHI0 BaH JleBeHryk (1673) nokazas, 1110 BOHH TaKOK MPUCYTHI B KPOBI JIFOJUHU 1
ccaBliB. Epurpouutn ccaBUIB HE MICTITh SA€p, MAalOTh JUCKOMNOAIOHY,
IBOSIKYBITHYTY Qopmy. JliameTp epuTpouutiB ckinanae 4,5-8,3 MKM, (HOPMOLIUTH).
KnitTuHM 3 MEHIMM Jl1aMEeTpOM HAa3UBAIOTHCS MIKPOLIUTAMHM, a 3 OUIBIIUM -
MakpoIuTaMu. BUKITIOUEHHSIM € epUTpOIUTH BepOIItoa, OJICHs Ta JJaMU, SIK1 MalOTh
oBaIbHY Qopmy. Y nTuii, amdibiif, pentumiii Ta pud €pUTPOLMTH TAKOXK MAIOTh
OBaJIbHY (OpMy ajie MICTATh SAPO. 3aBISKH OCOOIMBIA (OpMI €pUTPOLIUTA HOTO
nudysiiiHa moBepXHs 30UIbIIyeThes B 1,5 pasu (3aranbHa moBepxHs ix y 15000
pa3iB  TMEpPEBUINyE TOBEPXHIO Tija TBapWHH), IO CIPHUSAE  KpaIIoMy
TpaHcnopTyBaHHIO ra3iB. Crnemmdiuna ¢dopMa Takox 3a0e3meuye MPOXOMKEHHS
EpUTPOLIUTIB Yepe3 Kamuigpd 3 MEHIIUM Big Hboro mgiamerpom. Popma i
aedopmMabeabHICTh (31aTHICTD 10 3BOPOTHHUX 3MiH PO3MIpIB 1 (POPMHU) EPUTPOIIHTIB
NIATPUMYIOTBCS  JinigamMu  MemOpaH -  ¢ocdominigamu, DIKOTIOgaMu 1
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XOJIECTEPUHOM. Y CKJIaJ IIUTOCKENIeTy MEMOpPaH €PUTPOIUTIB BXOAITH OUTKU. Kpim
CTPYKTypHHX OLIKIB, 116 B OCHOBHOMY 3B’si3aHi 3 000J10HKOI0 eH3umMu - AT®a3wu, 110
3MIACHIOIOTh AKTUBHUM TPAaHCHOPT 10HIB y KIITUHY. BoHM HeoOXimHi s
MiATPUMaHHS BCEpEANHI KIITUHU BJIACTUBOI KOHIIEHTpAMii enekTpodiTiB. [loTpioHa
g yrBopenHs AT® eneprist moxoauTh Bij aHaepoOHoro riikomizy. [lo 52% wmacu
MeMOpaH CKJIQIat0Th MIIKOMPOTEiHU. BOHM MICTATH CiajloBl KUCIOTH, 110 HAJIal0Th
HETaTUBHUI 3apsj] epUTPOIMTAM, BiIITOBXYIOUYH iX OIUH BiJl OHOTO.

@ynkuii epumpouyumie. OCHOBHOIO (YHKIIIEIO EPUTPOLIUTIB € MPAHCHOPMHA,
CYTHICTb SIKOi mossirae y nepeHecenti O2 Bij anbBeo JiereHb 10 TKaHuH, a CO2 -
HaBITaKH, BiJl TKAHWH JIO JICT€Hb, a TAKOX MIEPEHOC HA CBOIM MOBEPXHI aMiHOKHCIIOT 1
0l0JIOT1YHO aKTUBHUX peuoBHH. DyHKIis perynsamii pH kpoBi BigOyBaeTbest 3a
pPaxyHOK HasiBHOCTI TeMOIIo0iHOBOI OydepHoi cuctemu. 3axucHa (YHKIIIS MOJISTaEe
y ajacopOIlli Ha TOBEpPXHI TOKCMYHUX PEUOBHMH, & TAKOXK Yy4dacTl CPUTPOLIUTIB Yy
3CiIaHHI KpPOBI 3a paxyHOK BMICTY AeskuX (haKTOpIB 3CiIaHHS Ta MPOTH3CIIal04u0i
CUCTEMU KPOBI.

Kinvkicmbv epumpouumie y Kpogi. Y CCaBIlIB BMICT €PUTPOIUTIB KOJIHMBAETHCSA Y
mexax Bix 5,0 mo 12,7 mun/mkin (10'%/m, T/x). Y Bemukoi poraroi xynodu — 5,6-9,0
MJIH/MKJI, KOH1 — 8-10 mMuH/MK, cBUHI — 5,5-8,5 MiH/MKJI, BiBI — 7,5-12,0 MaH/MK,
cobaku — 5,5-8,5 mma/Min, nraxu — 2,2-4,5 mma/mii. [ligBumieHHS KUTBKOCTI
EPUTPOLIUTIB HA3UBAETHCA epumpoyumo30om, 3MEHIIECHHS KIJTbKOCTI €PUTPOIUTIB -
epumponeHisi.

Cykynuicmo epumpoyumis yciei Kpoei Ha3uearomv epumponom. TepmiH
«EpUHTPOH» 3anpornoHoBaHui Y. KacioMm 1jisi mo3HaueHHS Macu €pUTPOLIUTIB, SKi
3HAXOIATHCS y LIUPKYIIOIOUii KPOBi, KPOB’SHOMY JIETIO 1 KICTKOBOMY MO3KY.

KinbKICTh €pUTPOLIUTIB 3aJICKUTh BiJl BIKY TBapHH, CTaTl (y CaMOK MEHIIIAa KUIbKICTh
EPUTPOIUTIB y MOPIBHSAHHI 3 CAMISIMH, 110 MOB’S3aHO 31 CTUMYJIIOIOYUM BILTUBOM
aHJPOTEHIB Ha €PUTPOITUTO3), (D1310JIOTTUHOTO CTaHY, M S30BOTO HABAHTAYKEHHSI.

TI'emoznobin i iozo cnonyku. Temorno6in (Hb) (Big rpenbkoro oipo - Kpos, i
JATHHCHKOTO globus - Kyis) - XpOMOMPOTEi, 3 MOJIEKYIIpHOIO Macoro 64,5 k/la.

Ile auxanbHUI MICMEHT KPOBi, SIKUH € OCHOBHUM KOMIIOHEHTOM EPHUTPOIMTIB 1
3abe3neuye nmepenecerds O2 ta CO2.

I'emorno0in cknagaeThes 13 Outka — 2100iny (96,2%) 1 IPOCTETUYHOI TPYNH - 2eMa
(3,8%). Mounekysna reMorio0iHy — TETpaMeTp, 110 MICTUTh 4 MOJIEKYJIH reMa.

BoHu KOBajIeHTHO MOB’sI3aH1 3 O/IHIEI0 MOJIEKYJIOK0 T1001HY. ['eM Mae y cBoeMy cknaji
arom Fe2+, 3garHmii npueanyBatu 1 BiggaBatu Mojekyny O2. Ilpu upomy
BaJICHTHICTh 3aJli3a HE 3MIHIOETHCS.

VY KpoBI TBapuH BCTAHOBJICHO HACTYITHUHN BMICT TeMOIIOOIHY: BEJIMKa porara Xymao0a
- 95-125 /1, xoni - 90-140 r/n, BiBm - 90-135 1/7, cBUHI - 90-120 1/1, cobaku -
120-180 r/im, ntaxu - 90-130 r/1.

Tunu 2zemoznoodiny.

1. Embpionanvuuii Hb - 3’sBnsieThes B eMOpioHiB 19-aeHHOTO BiKy (BeNHKa porara
Xyno0a), IpUCYTHIN B €PUTPOITHUX KIITHHAX Y 3-6 MICSYHUX TLTOIB.

2. ®emanvnuti Hb (HBF, Big nar. fetus - mif) - 3’4Bas€ThCs y TUIOAIB 2-9-MiCAYHOTO
BiKy Ta ckiamae 90-95% ycboro remornoOiny mmiuona. Ilicist HapoJkKeHHs WOro
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KUIBKICTh TIOCTYTIOBO 3MEHIIYETHCS 1 J0 8-TO MICSIIS MOCTHATAIBHOTO PO3BHUTKY
cxianac 1%.

3. Heginimusnuti Hb (mBa turmu HbA, HbA2, Bim natr. adultus - mopocnuii) -
ocHOBHHUI Tum y mopociux TBapuH (HbA ckmamae 96-98% ycboro remorno0iny,
HbA2 - 1-3%). Binminnocti y OymoBi OUIKOBOI YacTHHM BH3HAYAIOTHCS
CHOPITHEHICTIO FeMONI001HY 10 oKcureny. ¥ ¢eransHoro Hb Bona Habararo Oinblie
HiX y HbA. Ile nonomarae mioay He BiAYyBaTH TiMOKCIi IPHU BIAHOCHO HU3BKOMY
napiiaibHoMy TUCKY O2 B Or0 KpOBI.

I'emo2nooin 60100i€e 30amuicmio ymeoproeamu 3 pisHUMU CROJIYKAMU MAKi hopmu:

-oxcueemoenobin (HbO2) — crionyka 3 OKCUTE€HOM;

-xapbozemoznobdin (HbCOZ2) — cnionyka 3 CO2;

- 0e3okcucemoanodin (8ionoenenuti abo peoykosanuil (HHb)) — remMorioOiH sSKul
BigmaB O2, ane e He ipuegHaB CO2;

-kapboxcuecemoznooin (HbCO) — cmonyka 3 OKHCOM BYIVICIIO (OTPYEHHS YaTHUM
ra3oMm), AyXe CTiiika, He cipoMokHa niepeHocutu O2;

- memeemo2nobin (MetHb) — yTBOPIOETBCS IIiJT JII€F0 CHIBHUX OKHCHHUKIB (HITPATIB,
HITPUTIB, (eppolNaHiiiB, JIKApPCbKUX TMpernapariB: Cynb(aHiIaMiIiB, MiCIEBHX
aHECTETHUKIB TOWIO, 5Kl 3MIHIOIOTh BaJIeHTHICTh 3 Fe2+ no Fe3+, ne nepenocuts O2;
riiko3wnboBanuii Hb - 3B’s3ye d-mmroko3y (Hioro BMICT 30ULIBIIYETHCA MPHU
LYKPOBOMY /1a0€Ti MPOMOPIIHHO BMICTY IJIIOKO3U Y TJIa3Mi).

VY ckeneTHUX M’s3axX 1 MIOKap/Il 3HAXOIUTHCS M ‘A308Ull 2eMO02N100IH — MIO2TLOOIH. Woro
MPOCTETUYHA IPyMa 1IEHTUYHA TeMOII001Hy KpOBi, a OLIKOBa YacTHHA - TIO0IH Mae
MEHIITy MOJICKYJISIpHY Macy. 3B’s3ye 1o 14% 3aranbHoi kiibkocTi O2 B opraHi3mi.
Bigirpae BaxxymBy posib Ipu poOOTI M’s31B (MPU CKOPOUCHHI M’S131B iX KPOBOHOCHI
KamiJsipu CTUCKYETHCS, IO MEpEenIKo/kae mpoHukHeHHI0 O2 1m0 M’a31B, aje 3a
paxyHok O2, 3B’513aHOTO 3 MIOTJIO0IHOM, JIEIKUH Yac MOCTa4yaHHs 30epiraeThes).

[Ipo BMICT B epuUTpOLIMTaX TEMOITIO0IHY CYISTh 1O Kobopoeomy nokaznuky (Fi, Bin
farb — komip, index — moka3HUK). Y cepeaHbOMY, 1€l MOKa3HUK Yy PI3HUX BHUJIB
TBapuH KoimBaeTbess Bim 0,7-1,2. KoapbopoBuil MOKa3HWK BaXIUBHH IS
TIarHOCTHKY aHEMIN PI3HOI €TI0JOT1].

TI'emonizom Ha3uBaIOTh PyHHYBaHHS OOOJOHKH EPHUTPOIMTIB, IO CYNPOBOMKYETHCS
BHUXOZOM 13 HHUX IeMONJIOOIHY B IJIa3My KpOBI, fKa 3a0apBIIOE€THCS MPHU IILOMY B
YEepBOHUI KOJIP 1 CTa€ MPO30poI0 («IakoBa KpoB»). Take pyilHyBaHHsS €pUTPOLIUTIB
B1J10YBa€ThCS BHACIIJOK SIK BHYTPIIIHIX A€(EKTIB KIITUH (CHAJKOBICTh), TaK 1 MiJl
BIJIMBOM PI3HUX (PAKTOPIB MIKPOOTOUEHHS. Buou cemonizy:

1) ocmomuunuti 2emoniz BUHMKAE€ TPU 3MEHIICHHI OCMOTHYHOTO THCKY (Y
TIIOTOHIYHOMY PO34YMHI), IO CIOYaTKy MPU3BOAWTH A0 HaOyXaHHS, a MOTIM J0
pYWHYBaHHS €pUTPOILIMTIB;

2) ximiuHut 2emoni3 BIOOYBa€ThCS 3a BIUIMBY PEYOBHH, SKI PYHHYIOTh
OUIKOBO-JIMIIHY O0OJIOHKY epuTpouuTiB (edip, Xia0podopM, amkoroib, OEH301,
’KOBUHI KHUCJIOTH, CArlOHIH 1 1H.);

3) MexaniuHuil 2emoni3 BUHUKAE MPU CHJIBHUX MEXaHIUYHUX JisIX Ha KPOB, HAIIPHUKIIA,
MIPY CHJIBHOMY CTPYIIIYBAaHHIAMITYIIH 3 KPOB 10;

4) mepmiunuti 2emoni3 CHOCTEPITA€EThCA NMPHU 3aMOPOXKYBAHHI Ta PO3MOPOXKYBaHHI
KpOBI;
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5) 6ionociunuii 2emoniz PO3BUBAETHCS TPHU TEPEIMBAHHI HECYMICHOI KpOBi, MpHU
yKycax JIeIKuX 3MiH, i BIUIMBOM IMyHHUX T€MO JII3UHIB TOIIIO.

Hsuoxicmo ocioanna epumpoyumis (IIIOE). SIxiio KpoB 3 aHTHUKOATYJISTHTOM
(mUTpar HATPi0) MOMICTHTH Yy MPOOIpKY, sSKa po3TalioBaHa BEPTHKAIHHO, TO Yepe3
AesiKkuil yac BiOyBaeThcs ocimaHHs eputpouutiB. Lls peaxiiis BimoOpaxkae 3MiHH
(13MKO-XIMIYHUX BJIACTUBOCTEW KpOBl. Bupaxkaerbcs y MulIMETpax BUCOTH CTOBMA
11a3Mu, SIKAW 3’ SIBISIETHCS HAJl IIAPOM €PUTPOLIUTIB 3a OJAMHMINO Yacy (3a3BUyail 3a
roauny). Y pizHux BuAiB TBapuH LIIOE npoxomuTs 3 pi3HOIO MIBUAKICTIO. Peakiis
npoTikae Outbin mBUAKO y HenapHokonuTHUX. IIIOE 3a roguny: y xoneit - 20-50
MM; y BeJUKoi poraroi xynoou - g0 10 mwm; y cBuHel - g0 12 mm; y cobak - g0 13
MM.

Tpusanicmv yupkynayii epumpoyumieé 'y KPOB’SHOMY PyCli y PI3HHMX TBapuH
HEOJIHaKOBa, B cepeanbomy 120 116, 30kpema k kopiB — 120-160 116, y koneit — 100
110, y oBenb — 130 1i0.

Pyiinyeanna epumpoyumis poXoAUTh y TEUIHIN, CENE31HIN, Y KICTKOBOMY MO3KY 3a
paxyHOK MOHOHyKiIeapHoi (arouurtapuoi cucremu. Ilpomyktu  posmamy
EpUTPOLIUTIB TAKOXK € CTUMYIISITOPAMH €PUTPOTIOE3Y.

Jeiikoyumu (Bl TpeLbKUX CIIIB: AEVK®G — OUTMH Ta KUTOC — BMICTHILE, KIIITHHA)
PI3HATBCS MK CO000 IK MOP(OJIOTIYHO, TaK 132 CBOIMH (DYHKIIISIMU B OpTaHI3Mi.

Jleitkouutn — 1e 6e30apBHI SACPHI KIITUHU nepudepruyHoi KpoBl pi3HOiI hopmu Ta
po3Mipy. 3aJIekKHO B HASIBHOCTI Yy IUTOIUIA3M1 TPaHyJl JISHKOUUTH NOAUISIOTh Ha!

- epanynoyumu (3epHucmi) BITHOCITh Heimpoginu, eozunoghinu ma 6azoginu;

- azpanynoyumu (He3epHucmi) — MOHOUUmMU ma aimgoyumu.

[IporieHTHE CHIBBIIHONIICHHS OKpeMuX (OpM JICUKOLUTIB KPOBI HA3UBAETHCS
JIeUKOYUMAapHOI0 hopmynoro ado neikozpamor.

Bin 3marHocti ¢apOyBarucs BIANOBITHUMU OapBHUKAMH CBOIO Ha3BYy KIIITHHU
3€pHUCTOTO Py OTPUMAIIH.

- eo3uno@inu 30epyTh KUCIUN OapBHUK — €O3HH,

- 6azoinu — Iy>KHAN - TEMAaTOKCHUITIH,

- Heumpoginu — IK OUH, TaK 1 IPYTUM.

3a ghopmoro adpa neiikoyumu makKoxic Ka1acu@ikyrome AK:

- noninykaeapHi (IpaHyJOLUTH MatOTh NOAPIOHEHE AIPO PI3HOMAHITHOI (POPMH);

-MOHOHYKIepHi (arpaHyJIOLUTH MICTATh HEMOJAPIOHEHE SJIPO).

JleiikouuTH BUKOPHUCTOBYIOTH PYX KpOB1 fIK 3aci0 MacMBHOrO TpaHcnopry. Bonu
MarTh CKOPOTJIUBI OUIKK (aKTUH, MIO3WH) Ta 3710HI JO aKTUBHOIO MEPEMIIICHHS,
IO JTO3BOJISIE M BUXOTUTH 32 MEXI KPOBOHOCHHMX CYIWH y TKaHWHH, MPOHUKAIOYH
IIOMDK €HIOTENAIBHUX KIIITHH — dlanedes.

OcHosHa @yHKyia netikoyumie — y4acTh Y 3aXMCHUX peakiisx. Bonu dopmyors B
OpraHi3Mi TBapuH MOTYXHUW KPOB’SHUW Ta TKAaHUHHUN Oap’€pu MPOTH MIKPOOHOT,
BIpyCHOI Ta mapa3uTapHoi iHGEKIl, MATPUMYIOTh TKaHMHHUN TOMeocTas 1
pereHepartito TKaHUH.

VY TBapuH (CCaBIliB) BMICT JIEHKOIMTIB KOJUBAETHCA y Mexkax Bin 6,0 10 16,0 Tuc/MKi
(109/m, T'/m). YV Benukoi poratoi xynodu - 6,0-9,0 I'/n, xoHi - 7-12 I'/n, cBuHi - 8-16
I'/n, BiBIi - 6-11 I'/11, cobakwm - 8,5-10,5 I'/n, mraxu - 20-40 I'/7.
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301IbIICHHS. KITBKOCTI JICHKOIMTIB HA3UBAETHCA JEUKOYUMO30M, 3MCHIICHHS -
JIeUKONEHIETO.

XapaxkTepucTHKAa OKpeMHUX BH/IIiB JeKOIUTIB

bazoghinu. Y xposi TBapuH 6a3odiniB qyxe maio (0,6-1,5%), 3a3Budaii BOHH KpyTIIOi
abo okxpyrmio-oBanbHOI (opmu, mgiamerpom 8-15 MkM (y KOHEHl 1 KOpIB €m0
outbiie). TpuBamicts KXUTTA 0azoduiiB 8-12 mi0, yac nUpKyAAUli y neprupepruyHii
KpoBl Jekuibka roguH. DyHkiis 6a30(iaiB 00yMOBIE€HA HASBHICTIO Y HUX PALY
010JI0T1YHO AKTUBHHMX peyOBUH. OCHOBHUMH PEUOBHHAMU € cicmamin (PO3LINPIOE
Kalmuisipu, 10 CIpPHUSE€ PO3CMOKTYBAHHIO 1 3arO€HHIO), ecenaput (MPOTU3rOpTaroya
pEYOBHMHA, MEPEIIKOIKAE 3CITAHHIO KPOBI B OCEPEIKY 3allalIeHHs) Ta 2ianypoHO8d
Kucioma (BIUIMBAE HA MPOHUKHICTb CYAMHHOI CTiHKH). OCOOIUBO Ba)KJIUBY POJIb 111
KIITUHYU TPAKOTh npu anrepeiunux peaxyisx. KinpkicTe 6a30(UIIB PI13KO 3pOCTAE TIPU
JIeHK031 BHACTIIOK CTPECY Ta HECYTTEBO 30UIBIIYETHCS TIPH 3allajieHHI.

Heuampoginu. Hait6inpim yncensHuil By rpanyinonutis (30-51,5%) oxpyrioi dopmu
miamerpoMm Bix 7,0 mo 15,0 MKM Ha3uBawTh Mikpogacamu. 3alIeKHO BijJ CTYICHS
3pinocTi 1 Gopmu siapa y nepudepudHiil KpoBl BUAUIAIOTH FOHI, MATAYKOAIEPHI 1
cerMeHTHosAepHl HedTpodinu. Tpusamicte HUPKYIALli HEHTpOQLTIB y KpOBI
CKJIaJa€ B CEpPEeIHbOMY 7 TOJ., MOTIM BOHM MITPYIOTh y TKaHWHH. 30aTHI [0
ame001oa10HOro pyXy 1 BUAUISAIOTH MPOTEONITHYHI (PEPMEHTH, SIK1 3AaTHI PO3UUHSTH
OUIKM KICTKOBOTO MO3KYy 1 KamuisipiB. BosioairoTe QaromurapHO0 akTHUBHICTIO,
MOTIIMHAIOUM OakTepii Ta MPOAYKTH pO3Maay TKaHUH, PO3MICTUIIOIYH iX CTPYKTYpPY
nmizocomanbHuMu  depmentamu  (mo  20-30 OGakrepiit). Heittpodinm 3parHi
azcopOyBaTH aHTHUTLIA 1 MEPEHOCUTH iX 10 MiCIlsl 3amajeHHs, OepyTh y4acTh y
3a0e3MeueHHl IMyHITeTY. 3a BIUIMBY MNPOAYKTIB, IO BUIAUIAIOTHCS HEUTpodimamu,
MOCWJIFOETHCSI MITOTHYHA aKTUBHICTh KJIITHH, MPUCKOPIOIOTHCA MPOIIECH pemnapaiiii,
CTUMYJTIOETHCS TEMOIIOEe3 1 po3dMHEHHS (h1OPUHOBOTO 3TYCTKY.

Eo3zunoginu. Y xpoBi KiIbKICTh €03MHOMLIIB - 10 7% ycix neikouutiB. Ile Bemumki
(ocobnuBO y KOHEW) Kpyrii KIiTuHU aiametpom 8,2-19.8 mxm. Ilicns go3piBaHHS y
KICTKOBOMY MO3KY €03WHOMIIN NeKiIbKa ToauH (OMM3bKo 3-4 T0j1.) 3HAXOMATHCS B
[UPKYIIOIOUI KpPOBI, a MOTIM MITPYIOTh y TKaHUHH, A€ TPUBAIICTh iX KHUTTA
ckiagae 8-12 ni6. BomomiroTh (haronuTapHO0 aKTUBHICTIO (HAWO1IBIT IHTCHCUBHO
(GarouuTyroTh KOKH). [paroTh BaJIMBY pPOJb Yy 3HEIIKO/UKEHI Ta pPyWHYBaHHI
TOKCUHIB OUIKOBOTO MOXO/DKEHHS, YYXOPIJHUX OUIKIB Ta IMYHHHX KOMILIEKCIB.
Eo3uHOM11M 3aXOIUII0I0Th TICTaMiH 1 PYMHYIOTh MOTO 3a JONOMOIOI0 (PEPMEHTY
ricramiHaszu. ¥ iX CKJIaJll 3HaXOJIUThCSl YNHHUK, IKUU TajdbMy€ BUIIJICHHS T1CTaMIHy
0azodinamMu 1 TYYHUMH KIITHHaMH. Haja3BuuaiiHO Beiauka posib €03MHO(MUIIB, IO
3MIMCHIOIOTh IUTOTOKCUYHUN edeKT y OopoTh01 3 reabMiHTaMHU, iX SIHISIMH 1
JUYUHKaMU. Y e03uHO(]1IaX MICTITHCS KaTIOHHI OUTKH, SIK1 BIUIMBAIOTh Ha 3C1AaHHS
KkpoBi. BmicT eo3unodiniB y nepudepudHiil KpoBi CXWIHHUH 10 J0OOBUX KOJIMBaHb,
110 OB’ S3aHO 3 PIBHEM IIIFOKOKOPTUKOI/IIB.

Monoyumu — nHaitbinpmi kiitnan nepudepuyanoi kposi (Big 10,0 o 20,0 Mxm), ix
HA3UBaIOTh Makpogacamu (3-7% ycix nevikonutiB). [li KIITHHU OKpYyIIIOi, 1HOMI
npaBWIbHOT (opMHU, 3 AOOpEe BUPAKEHOIO IMTOIUIA3MOK. MOHOLUTH BOJOIIIOTH
BUPAXXEHOIO (aroluTapHOI0 aKTHBHICTIO. BoHu 3Haxomstbes B kpoBi 2-3 moOw,
MOTIM  BUXOJSATh B  HABKOJUIIHI TKAaHWHHU, [I€, JOCSATHYBIIM 3pUIOCTI,
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TuhEepeHIIIOIThCS Y PYXJIMBl TKaHUHHI Makpodaru. Y TKaHMHAX MICTUTHCS B 25
pasiB OibIlIe MOHOIIMTIB, HK Y KpoBl. MOHOIMTH 37aTHI (paromuTyBaTu MiKpooH y
KHCIIOMY CEpEIOBHIN, KOIU HehuTpodmin He akTuBHI. DaronuTyrOTh MIKpOOH
(3matHi mormuHyTH 10 100 MIiKpOOGiIB), MEpPTBI JICUKOITUTH, TOIIKOKEHI KIITHHH
TKaHWH, MOHOIIUTH OYHUIIYIOTh MICIIE 3aMaJIeHHs 1 TOTYIOTh MOTO 7Sl pereHepartii.

MOHOIIUTH CHHTE3YIOTh OKpeMi KOMIIOHEHTH CHUCTEMH KOMIUIEMEHTY. AKTHBOBaHI
MOHOLIUTH 1 TKaHWUHHI Makpogard NPOAYKYIOTb UUTOTOKCHUHH, IHTEPIICUKIHHU,
dbakTop  HEKpO3y  MyXJuH, IHTepPEepoH, TUM caMUM  3a0e3Neuyrouu
MPOTUNYXJIMHHUN, TMPOTUBIPYCHHUM, NPOTUMIKPOOHUN 1 MpoTUNApa3uTapHU
IMyHITET; OepyTh ydacTb y peryisuii remomnoe3y. Makpodaru OepyTh ydactb y
dbopmyBanHi crenudiyHOi IMyHHOI BIAMOBIAI oOpraHi3My. BoHU po3Mi3HAIOTH
aHTUTEH 1 TEepeBOMATh MOro y Tak 3BaHy IMyHOreHHy (opmy (Tpe3eHTaris
AHTUTCHY).

Jdimpouyumu € UEHTPAIBHOIO JIAHKOI IMYHHOI cucTeMHu opraHizmy. CKIanaroTh
40-65% 3araibHOTO 4YMCIa JICUKOIUTIB, SIKI IUPKYIIOIOTH Y KPOBI: BEJIMKa porara
xynoba — 50-60%, cBuni — 45-60%, BiBIl — 55-65%, Kypu — 45-65%. Y cobak 1
KOHEW KUTBKICTb JiM(OUHUTIB y KpoBi MeHIIa — 20-40%.

JlimpouuTy € OKPYIIIMMHU KIITUHAMH, 3 KPYITIUM a00 OBaJBHHUM SIIPOM, SIKI HE MAIOTh
3€pHUCTOCTI. 3a po3MIpOM JIM(POIUTH FE€TEPOreHHI, iX AlaMeTp KOIUBA€EThCS Bl 4,5
no 18 mkm (mam mimpouutu - 4,5-6,5 MM, cepenni - 6,5-10,0 Mkm, Benuki -
10,0-18,0 mxMm). Mani cknagaroTs 95% 3arajibHOrO uMcia JIMQPOILUTIB 1, HA BIAMIHY
BIJl BEJIMKUX 1 CepedHiX, He3AaTHi 10 MiTo3y. [Ipore, npu Aii diToreManTtoTUHIHIB
MaJti JiM(OIUTH MEPETBOPIOIOTHCS HA BEJIMKI Ta CEPE/IHI, BCTYNAIOTh Y MITOTUYHUHN
UK 1 JUIAThCSA. BUIBIIICT, Manmux JIMQOLUTIB BIAHOCATHCS O JIOBTOKUBYUYHX
dbopm (TepMiH KUTTS MOXKE JOCATATH TPUBAJIOCTI XKHUTTS OCOOMHU), 1110 Oararo pasiB
IIUPKYITIOI0Th MK JIIMGOIO 1 KpoB’t0. TepMiH JKUTTS KOPOTKOKUBYUHUX (Hopm - 3-6
ni6. PyiinyBanHs IMGOIUTIB NPU3BOAUTH JO TMPUTHIYEHHS IMYHOJOT14HOT
PEaKTUBHOCTI OpPTaHi3MYy.

Jlimporutu 3aiiicHIOOTh (QopMyBaHHS CHEIU(IYHOTO IMYHITETY, CHHTE3 aHTHUTLI,
JI3UC YYXKOPIAHMUX KIITHH, PEaKililo BIATOPTHEHHs TpaHCIUIAaHTara, 3a0e3MeuyroTh
iMyHHy mnaM’sTh. JliMpoIMTH yTBOPIOIOTBCA y KICTKOBOMY MO3KY, a TOTIM
HAJXOMSTh y CyaAuHHE pycio. JudepeHiitoBaHHs MPOXOIATh Y TKAHWHAX.

Mop@dornoriyno JiMPOLUTH KPOB1 BIAPI3HAIOTHCS JUMIIE PO3MIpamMu, a 3a PyHKIISIMU
MOAUISIIOTECS Ha JAeKUlbka TumiB - T-miMmdorutu, B-mimdouutn Ta HYIHOBI
JiMpouuTy.

JlimbouuTn, n03piBaHHA SKUX BIJOYBAa€ThCS Yy 3arpyduHHIA 3a1m031 (TUMYCI),
Ha3UBAKOThCS  T-nimpoyumamu (TUMyc3anexHi). Po3pi3HIIOTE IT’ATh OCHOBHUX
dbopm T-nmimboruTis:

- T-xinnepu (BOWBLI) — 3AIMCHIOIOTH PeAKIli KIITUHHOTO IMYHITETY, JI3yIOTh
YyXXOPIJHI KIITUHU, 30yAHUKIB 1H(EKIIHHUX 3aXBOPIOBaHb, MyXJWHHI KIITHHH,
KIIITHHU-MYTaHTH;

- T-xenmepu (MOMIYHHMKM), B3aEMOi0YN 3 B-mimdormramu, mepeTBOPOOTh iX Ha
IUIa3MaTUYHI KJIITUHU, TOOTO T0NOMararoThliepediry ryMopajibHOTO IMYHITETY;

- T-cynpecopu (MpUTHIYYIOTH) - OJOKYIOTh HAJAMIpHI peakii B-mimMdoruTis;
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- T-ammumidaitepn — miacwioTh ¢GyHKII0 T- 1 B-mimdornuTie, npore OUIBIION
Miporo BrutiBaioTh Ha T-mimdoruty; T-xaiTHHE mam’sTi 306epiratoTh 1H(GOpPMAIIi0
PO aHTUTECHH, IO MU paHille, TAM CaMHUM PETYJIIOITh TaK 3BaHy BTOPUHHY
IMyHHY BIJAINOBiIb, SIKa BHUSBISIETbCA Y KOPOTIINI TE€PMiHM, OCKIJIBKH BUIAAAIOTh
OCHOBHI CTa/il IIbOTO MPOTIECY;

- T-xennepu ta T-cynpeccopu, siKi perytorTh KIITUHHUN IMyHITET.

B-nimpouuntn (OypcoszanexHi) mpoxoasTh AudepeHiialio y ccaBLiB B JIM(OiIHINA
TKaHUHI KHUIIOK, MiJHEOIHHUX 1 MIOTKOBUX MUTIAIUH. B-miM@ornuTu 37111HCHIOI0TH
peakiii TyMOPaJIbHOTO IMYHITETY. binburicte B-nim¢pouurtis €
anmuminonpooyyenmamu. B-miMporuTH y BIANOBIAL HA JiI0 AHTUIEHIB Y
pe3yJIbTaTi CKIAIHUX B3aeMoii 3 T-miMdonuTamMu 1 MOHOITUTAMU TIEPETBOPIOIOTHCS
Ha maazmamuyni Kiimuxu. llna3MaTuyHl KIITHHA BUPOOJAIOTH AHTUTLIA, K1
PO3II3HAIOTH 1 CrIeU(IYHO 3B’ SI3yIOTh BIAMOBIHI aHTUTEHHU.

Po3piznaiome 5 ocnoenux Knacie anmumin, ado imynoznooyninie: IgA, 1gG, IgM,
IgE, IgD. O-nimdpouutn HE NPOXOAATH MU(MEPEHIIIOBAaHHS B OpraHax IMyHHOI
CUCTEMHU,aJie, MPU HEOoOX1THOCTI, 37aTHI mepeTBopioBaTucs Ha T- 1 B-nmimdonuTw.
Tpomboyumu (Bia Tpenpkux ciiB: OpOpPog — 3rycTok 1 KUTOG — BMICTHUIIE, KIITHHA)
ab0 KpOB’sHI IUIACTUHKHU - 1€ 0€3’sIepHI1, IJIOCKI KIITHHH HENPaBUIbHOI OKPYIIIOT
(dbopMH 3 pBaHUMU KpasMH Ta MOTOBIICHHSAMH MOCEpeauH1 aiameTpom Bix 1 go 3-5
MKM. Yac nupkyssuii y KpoBl HE IEpeBUILYe 7 1110, MICJIsl YOTO BOHH MOTPAILIAIOTH Y
CEeJNe31HKy Ta JiereHi, Ae pyhHyoTbcd. KinbkicTh TpoMOOIUTIB y KpPOBI TBapHH
3MIHIOETBCSI B 3alleKHOCTI Bia  (i3i0oriyHOro craHy (crarh, BIK, COH,
HAaBAaHTAXXEHHS OpPraHi3My Ta 1H.). Y CCaBI[IB BMICT TPOMOOIIUTIB KOJHMBAETHCS Yy
mexax Bix 125 go 900 tuc/mxn (109/a, I'/m). ¥V Benukoi poratoi xymoou - 260-700
I'/n1, xoH1 - 200-500 I'/a, cBuni - 180-300 I'/a, BiB1m - 270-510 I'/1, cobaku - 200-600
I'/n, mraxu - 32-100 I'/n.

30UTbIIEHHsT  KUTBKOCTI  TPOMOOLUTIB Yy Tepu(epuuHiii KpOBI HAa3UBAETHCA
TPOMOOITUTO30M, 3MEHIIIEHHS — TPOMOOIIMUTOTIEHIEIO.

Tonoenoro ghynkuiero mpomoouumie ¢ yuacmo 6 cemocmasi. TpoMOOIUTH 311aTHI
OPUWIKNATA A0 YyKOPITHOI MOBEpPXHI (adee3is), a TAKOXK CKIICIOBATUCS MIX COOOI0
(acpecayia) mijg BIJIMBOM PI3HOMAHITHUX NpPHYMH. TpOMOOLMTH BUAUIAIOTH PAJT
010JIOTITYHO AKTUBHUX PEYOBUH: CEPOTOHIH, aJpPEHAJlH, HOPaJApPEHaliH, a TaKOX
PEYOBUHHU, 0 OTPUMAJIM HA3BY IIACTUHYACTUX YNHHUKIB 3C1IaHHS KPOBI.

TpomOouuTH 3AaTHI BUAUISTH 3 KIITUHHUX MeMOpaH apaxiJJOHOBY KHUCIOTY 1
MEepPEeTBOPIOBATH ii HA TPOMOOKCAHH, 5IKl, Y CBOIO Yepry, MiJBUILYIOTh arperauiiny
aKTUBHICTh TPOMOOIUTIB. € TOBIIOMJICHHS, III0 BOHHW 3JIaTHI JI0 MEPECyBaHHS 3a
PaxyHOK YTBOPEHHsI TICEBJIOIO/IN 1 (arouTo3y 4y KOPITHUX T, BIpyCiB, IMyHHHUX
KOMILJIEKCIB, TUM CAMHM, BUKOHYIOUH 3aXUCHY (PYHK IIifO.

TpoMOOIIUTH YTBOPIOIOTHCSI B YEPBOHOMY KICTKOBOMY MO3KY 3 TITaHTCHKUX KJIITHH
MerakapionutiB. [IpoayKirisi TpPOMOOIMTIB PETYIIOETHCA TPOMOOITUTONOESTHHAMM.

6. I'emocTas

I'emocta3 (haimatos - kpoB, stasis - 3ynmuHka). CucTeMa reMoCTa3zy € CYKYIHICTIO
MeXaH13MiB, sIKi 3a0€3MeuyoTh 30€peKEHHS PIIKOTO CTaHy KPOBI, MOMEPEIKEHHS 1
3yNUHKY KPOBOTEY, a TAKOX LUIICHICTh KPOBOHOCHHUX CYyJUH. Y CHCTEMI reMOCTa3y
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O0epyTh ydacTb (DaKTOpPH 3CIJaHHS, AHTUKOATYJASHTH 1 (pIOPUHOMITHYHA CHUCTEMa
KpOBI.

dakTopu 3cizaHHs KpoBi. MiKHApOAHHWI KOMITET 3 HOMEHKIATypu (PakTopiB
3CiTaHHsI KPOB1 MO3HAYHB IJIA3MOBI YMHHUKH PUMCHKUMU IU(paMu B TOPSAIKY iX
XPOHOJIOTTYHOTO BIAKPUTTSI.

@ibpunocen. bulok, B mpoueci 3CIIaHHSA KpOB1 MiJ BIUIMBOM TPOMOIHY
MEPETBOPIOETHCS HAa (P1OPHUH.

Il — npompom6in. Binok, cuHTE3y€eThCA y MeviHIl 3a yyacTi BitamiHy K, y mponeci
3C1/IaHHSI KPOB1 MEPETBOPIOETHCSA HA TPOMOIH.

Il — mpombonracmun. TlepeTBoptoe NpoTpoMOIH Ha TPOMOIH. BUIIISAIOTE 1Ba BUAM
TpOMOOIUIACTUHY: TKAaHUHHMM 1 KpoB’sHMM. TkaHUHHUM  TPOMOOIIACTHUH
HEaKTUBHUI, BIH aKTUBYETHCS MPHU MOUIKOHPKEHHI TKaHUH 1, Y CBOIO YEpry, 3amycKae
Ipolec IJIa3MOBOIO TeMOCTa3y; KpOB SHHUA TPOMOOIIACTUH 3HAXOAUTHCS B
aKTUBHIN QopMmi.

IV — ionu kanvyiro. I1oTeHITI10I0TH OUTBITICT (hAaKTOPIB 3CiIaHHS KPOBI.

V — npoaxyenepun. IloTeHitiroe mepeTBOPEHHs MPOTPOMOIHY HA TPOMOIH.

VI - aktuBarop ¢akropa V.

VII — npoxonsepmun. CuHTE3y€eThCd B INEYIHLI 3a ydacTio BitTamiHy K, akTuBye
TKAaHUHHUI TPOMOOIIJIACTHH.

VIII — anmueemodbinitinuii enobynin A. bepe ydacTb B YTBOPEHH1 KpPOB’SIHOTO
TPOMOOIUTACTHHY.

IX — pakmop Kpicmmaca. bepe ydacTb B yTBOPEHHI KPOB’SIHOT'O TPOMOOILIIACTUHY.

X - gpakmop Cmrwoapma-Ilpayepa. bepe y4acTb B yTBOpEHHI TPOMOiHY, KPOB’SHOTO 1
TKaHUHHOTO TPOMOOTIACTHUHY.

X1 — nonepeonux nrazmosoco mpomboniacmuny. bepe yaactb y HOoro yrBOpeHHI.

XII — xommaxmuuii axmop (paxmop Xacemarna), aKTUBYETbCS Y TPHUCYTHOCTI
NpeKaiKpeiHy 1 BUCOKOMOJIEKYJISIPHOTO KIHIHOTEHY. 3alyCKae Ipolec 3CITaHHS
KPOBI MpH 11 KOHTAKTI 3 YYKOP1THOIO OBEPXHEIO.

XIII — gibpuncmabinizyrouuti ¢axkmop. IlepeBoauTh HecTabiMbHUN (GIOpUH Y
CTaOlTbHHM.

@axkrtop Pneryepa (IIa3MOBUN MPEKATIKPEIH) Oepe yyacTh B peakUIaX KOaryisimii y
KOHTakTHI ¢a3il. Skmo wnporo Qakropa HEMae B OpraHi3mi, MOPYLIYEThCA
3arajJbHUM Yac 3CiJaHHs KPOBI.

@aktop DiTIpKepanaa (BUCOKOMOJIEKYISIPHUI KIHIHOTEH IUIa3MH) Oepe ydacTb B
aktuBalii gakropa XI, npuckoproe nito pakropa XII.

dakrop Bimnebpanna cknamgae 99% ycworo xomruiekcy dakropa VIII 1 3a6e3neuye
anre3ir0  TPOMOOIUTIB JI0 CYAWHHOI CTIHKH, OCOOJIMBO y APIOHMX KalUIIpHUX
CyIMHAX.

I'emocma3s — ye mpughaznuii npouec, Kl CKIaaa€THC 3:

1. Cyouno-mpomboyumapHozo cemocmasy (mpusae 3-5 x8.);

2. Koaeynayitinozo cemocmasy (mpusae 5-10 x8.);

3. Diopunonizy (mpusac 48-72 200.).

Cyouno-mpomooyumapnuii 2emocmas. 3BOJUTHCS 10 YTBOPEHHS TPOMOOIUTAPHOTO
TpoMOy. YMOBHO MOr0O JUISITH HA TPU CTali:

1) mumuacosuti (nepsunnuil) ca3m CyJuH;
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2) ymeopenus mpomboyumapHoi npobku 3a paxyHOK anresii (MPUKPITUICHHS 0
MOIIIKO/IPKEHOT TOBEPXHi) 1 arperaiiii (CKJICIOBaHHS MI>K CO0010) TPOMOOITUTIB;

3) pempaxyis (ckopouenrs 1 yIIUIBHEHHS ) TPOMOOIMTAPHOI MPOOKH.

Koazcynayitinuti eemocmaz (3CimaHHs KpoBi) - 1€ KacKagHuil (HepMEeHTATUBHUN
MPOIEC, Y AKOMY MOCIIOBHO MPOXOIUTH aKTHBALIisl (PAKTOPIB 3CITaHHS 1 yTBOPEHHS
ix xkoMmruiekciB. CyThb 3C1IaHHS KPOB1 NOJISATA€E B MEPEXO/l PO3UMHHOIO OLIKa KpPOBI
(G10prHOreHy B HEpPO3UMHHUNA (PIOpUH, BHACIIJIOK YOTO0 YTBOPIOETHCS LIIIBHUI
(G16puHOBHIT TPOMO.

Ipoyec 3cioanns Kpogi 30iliCHIOEMbCS 8 MPU NOCTIO0BHI (PaA3U.

[lepma ¢aza € HaiicknagHimow 1 HaWTpuBaiimown. BinOyBaerbcs yTBOpeHHs
AKTUBHOTO (PEPMEHTATUBHOTO KOMILIEKCY — MPOTPOMOiIHA3H, L0 € aKTI/IBaTOPOM
npoTpoMOiHy. B yTBOpeHHI LIbOrO KOMILIEKCY OepyTh yqaCTb TKaHMHHI 1 KPOB’sH1
dakropu. B pesynbrari (GopMyroTbCcs TKaHMHHA 1 KpOB’siHA MpOTpoMOiHA3M.
VYTBOpEHHS TKAaHMHHOI MNPOTPOMOIHA3M TOYMHAETHCS 3 AaKTHBAlLli TKAHUHHOTO
TpoMOOIUIACTHHY (YTBOPIOETHCS TIPH IOIIKOHPKEHHI CTIHOK CYIWHHU 1 HABKOJIHUIITHIX
tkauuH). Pazom 13 VII dakropom Ta ioHamu Kaibliiio BiH akTuBye (aktop X. ¥V
pe3ynbTaTi B3aeMojii akTMBOBaHOTO ¢aktopa X 3 ¢aktopoM V i ¢ocdomninigamu
TKaHWH a00 TJIa3MH yTBOPIOETHCS TKaHWHHA MpoTpombOiHaza. lleit mporec TpuBae
5-10 c. YTBOpeHHs KpOB’sIHOI MPOTPOMOIHA3M MOYMHAETHCA 3 aKTHBAllli (pakTopa
XII mpu HOro KOHTaKTI 3 BOJIOKHAMHU KOJIAr€HY MOUIKO/KEHUX CYIUH. Y aKTUBAIlli 1
aii ¢pakropa XII 6epyTh y4acTh TaKOk BUCOKOMOJIEKYIISIPHUNA KIHIHOTEH 1 KaJlIKPEiH.

[Totim ¢axtop XII aktuBye ¢akrop XI, yTBOprorouM 3 HUM KOMIUIEKC. AKTUBHHI
¢akrop XI cnineHO 3 ¢dakropom IV aktuBye daxtop [X, sikuii, y cBoro uepry,
aktuBye ¢akrop VIII. ITotim BimOyBaeThes aktuBallis gakropa X, KU yTBOPIOE
KOMILIEKC 3 (akTopoM V Ta 10HaAMHU Kajbllil0, YAM 3aKIHUYETHCS YTBOPEHHS
KpPOB’sIHOT MPOTpPOMOiHa3H. Y LbOMY IMPOIIEC] TAKOXK Oepe y4acTh TPOMOOIIUTAPHUIN
dakrop 3. Lleit nponec TpuBae 5-10 xBUIUH.

Ipyea ¢hasza. 1lig BunuBoM mpoTpoMOiHa3W BiOyBaeThbCs TEpexis MpOoTPpOMOiHY B
aKTUBHHM PepMeHT TpoMOiH. Y 11boMYy Tpoiieci 6epyTh ydacth pakropu IV, V, X.

Tpems ¢paza. Po3zunnHuit 61710k KpoBi PiOPUHOTEH MEPETBOPIOETHCS HA HEPOIUMHHUIN
¢i10puH, cTBOprOIOYM OCHOBY TpomOy. CmodaTky miag BIUIMBOM TPOMOIHY
B1/1I0yBaeTbCcsd yTBOPEHHA (iOpuH-MoHOMepy. [loTiM 3a ydacTio 10HIB KaJIbLIiIO
YTBOPIOETHCS po3uuHHUM (i0puH-nonimep. Ilix BmimBoM (piOpHHCTAOLIIZYyI04OTO
¢dakropa XIII BinOyBaeTbcsi YTBOPEHHSI HEPOZUMHHOTO (PIOPUH-TIONIMEPY, CTIMKOTrO
no ¢iopuHoMzy. Y GiIOpUHOBUX HHUTKax OCIIal0Th (OPMEHI eJNeMEHTH KpOBI,
30KpeMa EepUTPOLUTH, 1 (OPMYEThCS KpPOB’SIHUM 3rycTOK abo TpomO, sIKuit
3aKyTOPIOEPaHY.

llicna ymeopenns 32ycmky NOUYUHAEMbCA Npoyec pempaxyii, TOOTO YIIIJIbHEHHS 1
3aKpituieHHss TpoMOy B moIKoMxkeHi cyauHi. lle BinOyBaeThcs 3a JOMOMOTOIO
CKOPOTIMBOTO Oi1Ka TPOMOOIIMTIB TPOMOOCTEHIHY Ta 10HIB KabIlito. Yepes 2-3 roj.
3TyCTOK CTHCKaeThcs 10 25-50% Big CBOTO MEPBUHHOTO 0O0’€MY 1 MPOXOAUTH
BI/DKUMaHHS CHUPOBATKH, TOOTO TuIa3Mu, Mo30aBieHoi (iOpuHOreHy. 3a paxyHOK
peTpakiii TpoMO CTa€ UIUIBHILIUM 1 CTATY€E Kpal paHu.

Diopunoniz — 1€ npouec po3leIyieHHsT piOPUHOBOTO 3TyCTKY, B PE3YJbTaTl SKOTO
B1J10YBa€ThCS BIAHOBIIEHHS MPOCBITY CyAHMHHU. P1OPUHOMI3 NOYMHAETHCS OTHOYACHO
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3 peTpakKili€l0 3rycTKy, ajie Wae moBuibHImIE. Lle Tex depmenTaTuBHUN mMpoIiec,
KU 3MIMCHIOETHCS M1 BILTUBOM I1a3MiHy ((piOpunonizuny). [lnasmin posmernioe
Gi0puH Ha OKpeMi MONIMENTHIHI JIAHIIOTH, BHACIIJOK YOTO BiOYBA€THCS JII3HUC
(pozumHeHHs1) (iOpUHOBOTO 3TYyCTKy. SIKIIO Hemae yMOB s (piOpHHOMIZY, TO
MOJKJIMBE YTBOPEHHS TPOMOY.

Ilpomuscioaroui mexanizmu. PazoMm 3 ped4OBUHAMM, IO CIIPUSAIOTH 3CIJAHHIO KPOBI, Y
KPOBOTOKY 3HaXOMATHCS PEUYOBHHH, SIK1 MEPEIIKOKAIOTH TeMOKOAryISIIi.

Bonu Ha3zuBaloThCAd TNPUPOIHMMHU aHTUKoAryiasHTamu. OfHI aHTHUKOATYISTHTH
MOCTIMHO ~ 3HAXOAAThCS Y  KpOBL I[le  mepBUHHI  AHTUKOATYJISHTH
(aHTUTPOMOOIIJIACTUHY, AHTUTPOMOIHM, TemnapuH). BTOpHWHHI AHTHKOATYJISIHTH
YTBOPIOIOTHCS B MIPOIIECI 3CiJaHHs KPoBi 1 Hi06puHOmizy (aHTUTpOoMOiH I abo dhibpuH,
KWW aicopOye Ta IHAKTUBYE TPOMOiH).

o paxkmopie, uo npuckoprooms npouec 3ci0aHHA KPOBL, BIOHOCAMDb:

1) Tenno, OCKUTBKY 3CiJaHHS KPOBI € (PEPMEHTATUBHUM TPOIECOM;

2) ioHu Kanvyito, OCKUIBKU BOHU OE€pYTh y4acTh B YCIX (ha3ax reMOKOaryJIsIIii;

3) Koumakm Kpogi 3 wiopcmkoio TOBEPXHEIO (BPAKEHHSA CYOUH aTepOCKIEPO30M,
CYIMHHI IIIBH B X1pyprii);

4) mexaniuni enaueu (TUCK, PO3APOOJSECHHS TKAHWH, OCKUIBKH II€ MPHUBOAHUTH 0O
pyWiHyBaHHS (POPMEHUX €JIEMEHTIB KPOBI 1 BUXOy (PaKTOPIB 3CIJaHHS KPOBI).

/o yunnukie, w0 ynoginoHI0I0OMmMos i 3an00icaioms 2emoKoazynAuil, 6IOHOCAMD:

1) 3HM>KEHHS TeMIIepaTypHu;

2) uMTpaT 1 OKcajiaT HaTpito (3B’ SA3YIOTh 10HU KaJbIIO);

3) renapuH (IpUTHIYYE BCl (pa3u reMOKoaryssilii);

4) rmasieHpKa moBepxHs (T1aeHbKI IIBY MIPHU 3IIUBAHHI CyJUH Y XIpYprii).

Pezynauyia 3cioannsa Kkpoei 30ilicCHIOEMbCA HEUPOZYMOPATLHUMU MEXAHIZM.

30yMKEeHHSI CUMITAaTUYHOI HEPBOBOI CUCTEMHU, 1110 BUHUKAE MPU CTPECOBUX CUTYAITIfX,
a TaKoX TIJBUINEHA CEKpeIlisl aJpeHaliHy MO3KOBHM IIapOM HATHUPHHUKIB Pi3KO
NPUCKOPIOIOTH 3CiIaHHs KpoBi. Takuil cTaH Ha3uBa€ThCs cinepkoazynemiero. Ilpu
(G13UYHOMY MOITKO/HPKEHH] OPTaHi3M TOTYEThCS JI0 MIBUIIIOTO TPOMOOYTBOPEHHSI.

OcHOBHA POJTH Y ITLOMY MEXaHI13Mi HAJICKUTh AOPEHANIH)Y | HOPAOPEHATIHY.

AnpeHamniH, IO BUKHIAETHCS y KpOB’SHE PYyCJlO, 3alyCcKae psJ TKAaHUHHUX 1
MJ1a3MOBUX PEaAKIiil (BUBLIIBHEHHS 3 CyIUHHOI CTIHKA TPOMOOIUIACTHHY, aKTUBaLlId Y
KpoBI (pakTopa XaremaHa, CTUMYJISILIS MOSIBU y KPOBI TKAHWHHUX JIIIA3, aKTUBALIIS
BUBUIbHEHHS (OChOMIMIAIB 3 epUTPOLUTIB 1 IHIIUX (POPMEHHUX EIEMEHTIB KPOBI).

CyKynHICTh IIUX PEaKIliil MPUBOAUTH 10 BUTPATH (AKTOPIB 3CiIaHHS KPOBi, TOMY 3
NPUNIMHEHHSM Jii MOIpa3HUKa aKTUBYEThCS MPOTHU3CiTaloda CUCTeMa, [is SKOI
HampaBlieHa Ha YIOBUIBHEHHS 3CIIaHHS KpPOBI — cinokoazynauiro. Y 1el dac
CIIOCTEPITAEThCA MOCHICHHS (PIOpUHOMIZY, IO NPHU3BOAUTH 1O PO3IICTUICHHS
HaJUTUIIKY (10puHY.

7. I'pynu kpoBi

BuenHs npo rpynu KpoBi BHHHKIO y 3B’A3Ky 3 MPOOJIEMOIO IMEpETMBaHHS KpOBI.
[TouaTkoM cHCTEeMAaTUYHUX JOCIHIKEHb TPy KpoBi Oymo BigkputTTs y 1901 porri
aBCTpiiicbkuM JikapeM Kapnom JlanamreiiHepoM TphOX TPy KpOBi. 3MILIyIOUU
EPUTPOLUTH 3 HOPMAJIBHOIO CUPOBATKOIKO KPOBI1 IHIIMX JIIOEH, BIH BUSBHB, 110 IIPH
OHUX IMOEJIHAHHSIX CHUPOBATKM 1 EPUTPOLUTIB PI3HUX JIIOAEH CHOCTEPIraeThes
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anTIOTUHAIS (CKJICIOBAaHHSA 1 BUIAQJAHHS B 0OCaJl) €PUTPOIMUTIB, MPH IHIIHUX - i
HEMaE.

ATTIOTHHALIISI BUHUKAE Y PE3yJIbTaTl B3a€EMO/Iii MPUCYTHIX B €pUTPOIIMTAX AHTUTEHIB -
aTTIOTUHOTEHIB 1 aHTHUTLJ, IO MICTATHCS y TUIA3Mi - aryTIOTHHIHIB.

Y 1907 pomui yechkuit dikap-nicuxiatp S SHChKUN BCTaHOBUB, 110 y JIOJUHH ICHYE
YOTUPH I'PyNH KpoBi. YeTBepTa 3yCcTpiyaeTbes pialle, HixK MepIll TPU.

An SHChKMI 1aB rpynaM KpoBi MOPSAKOBI MO3HAY€HHS puMcbkuMu mudpamu: I, 11,
111, IV. Moro kinacudixaris 6yna odimiitao 3atBepmkena B 1921 porii.

['0710BHI1 anIIOTUHOTEHU epUTPOLUTIB - A 1 B, armoTuHinm miasmu - 11 1.

Ax Oyno BcranosieHo Kapnom Jlanamrelinepom 1 SIlHOM SIHCbKUM, B KPOB1 OJHUX
Jro7IeH 30BCIM HEMae arnmioTHHOTeHiB (rpymna I), B KpoB1 1HIIMX MICTUTHCS TUIBKU
armotuHoreH A (rpyna II), y Tpetix - Tuibku armotuHoreH B (rpyma III), xpos
YETBEPTUX MICTUTH o0ujiBa armtotuHorenu: A 1 B (rpyma IV). Ilpu nibomy B mazmi
KpoB1 MicTAThCs BianoBiaHo anmoTuHinu [ 1 II (rpyna I), I (rpyna 2), II (rpyna 3) Ta
BiJIcyTHI oOuyBa armtoTuHiHU (Tpyma [V). mpu mepenuBaHHI KpoBiI cinij Opatu 10
yBaru BJIACTUBOCTI €PUTPOILIMUTIB JOHOpa (arTIOTMHOTEHHW) Ta IJIA3MH PEIUIIEHTA
(arTIOTUHIHM).

Cucrema pesyc. Kapn Jlanamreitnep 1 Anekcanap Binep y 1940 p. B epuTpounrax
MaBITM MaKaKHU-pe3yC BHUSIBIIIM aHTUTEH, SKUIl BOHU Ha3Balu pesyc-pakropom. Lleit
AHTUTEH MICTUThCA 1 y KpoBl 85% mropeil Ouoi pacu. Y Jeskux HapoAiB,
HaIpUKJIaa, €BeHKIB pesyc-dakrop 3yctpiuaerbess B 100% BumnankiB. Kpos, 1o
MICTUTh pe3yc-(pakTop, Ha3MBa€eThCs pe3yc-no3utuBHOO (Rh+), a kpoB, B skii
pesyc-(akTop BiJiCyTHIH, - pe3yc-HeratuBHOW (Rh-). Pesyc-dakrop nepenaerses mo
CHaKOBOCTI.

VY nanuii yac BiOMO, IO CHCTEMa pe3yc BKIOYae Oararo aHTureHiB. HaiOuibim
aKTUBHHMHM B aHTUTeHHOMY BigHomieHH1 € antureH D, motim C, E, d, c, e. V
abopureHiB ABCTpaliii B €pUTPOIIMTAX HE BUSBICHO >KOJHOTO AaHTUTE€HY CHCTEMH
pesyc. Cucrema pesyc, Ha BIAMIHY Big omucaHoi Buiie cuctemu ABO, He mae B
HOPMI BIATMOBIIHUX arTIOTHHIHIB y mia3mi. [IpoTe, sSKio KpoB pe3yc-MO3UTUBHOTO
JIOHOpa TIEPENIUTU PEe3yC-HEraTUBHOMY PEIUIIEHTOBI, TO B OPTaHi3Mi OCTaHHHOTO
YTBOPIOIOTHCA ~ crienu@ivyHi aHTUTLIA 10 BIJHOMICEHHIO JO pe3yc-akTopa
-aHTHpe3yC-arTloTUHIHU. [IpyM MOBTOpHOMY HepenuBaHHI pe3yC-NMO3UTUBHOI KPOBI
LI K€ JIONMHI y Hei BIAOYIEThCS AanIIOTHHAILS EpPUTPOLMTIB, TOOTO BHHHKAE
pe3yC-KOH(DIIKT, M0 NPOTIKAE 3a TUIOM TeMmoTpacdysiiiHoro 1moky. Tomy
pe3yc-HEeraTUBHUM PEIUIIIEHTaM MOXJIMBO TIEPENIMBATH TINbKH PE3yC-HEraTUBHY
KPOB.

Pe3yc-koH(IIIKT TakoXk MOXKe BHHUKHYTH IIPH BariTHOCTI, SKIIO KPOB Marepi
pe3yc-HeraTuBHa, a KpOB IUIOAY pPE3yC-MO3UTHBHA. Pe3yc-aroTHHOreHwu,
NPOHUKAIOUM B OpPraHi3M Marepi, MOXKYTh BUKJIUKATH BUPOOJICHHS y HE1 aHTHUTLI.
[Ipore 3HayHe HAAXOMKEHHA EPUTPOLMTIB IUIOAY B OpraHiaM marepi
CIIOCTEPITra€ThCs TUIBKU Yy Tepioa poAiB. Tomy mepiia BariTHICTh MOXE 3aKIHUUTUCS
06e3 yckimagHeHb. [Ipm moAampUIMX BariTHOCTAX pPE3yC-NMO3UTHUBHUM ILIOAOM
aHTHUTLIa TIPOHUKAIOTH dYepe3 IUIAlleHTapHU Oap’ep, YUIKOMKYIOTh TKaHUHH 1
EpUTPOLIUTH TUIONY, BHUKJIMKAIOUM abopT ab0 BaxKy TEMOJITHYHY aHEMIIO ¥y
HOBOHAPOKEHUX.
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Oxpim armotuHOoreHiB cuctemu ABO 1 pesyc-dakropa Ha MeMOpaHi €pUTPOIUTIB
BUSIBJICHI 1 1HII arTIOTHHOTEHHU, SIKI BU3HAYAIOTh T'PYNU KPOB1 Y JaHIM CHUCTEMI.
Takux anTureniB Hamiuyerbes Ounbmie 400. HalOiabn BaKIUBUMHU aHTUTCHHUMH
cucreMamu BBakaroTbest MNSs, P, JTrorepan, Jlroic, Jladdi ta in.

HaiiGinp1ie 3HaueHHS 1S IepeuBaHHs KpoBi MaroTh cuctemMa ABO 1 pesyc-dakrop.

Jleiikouutn Takok MaroTh Outbiie 90 aHTUIEHIB — AHTUI€HHU TICTOCYMICHOCTI, SIKi
IPaloTh BAXKJIMBY POJIb Y TPAHCIUIAHTALIMHOMY IMYHITETI.

I'pynu Kpogi ciibcbKo20cno0apcbKux meapu

VY TBapuH NpUPOJHI AHTUTLIA MPOTH AHTUTEHIB IPYI KPOBI 3HAXOIAThH HE PETYISPHO 1
B HU3BKHX TUTpaX.

Onucano He MeHIIe 12 cucTeM epuTpOLIMTAPHUX aHTUTEHIB BEJIMKOI POraToi Xyo0u 1
ourenre 100 cki1a10BUX 1X YUHHUKIB.

VY cBuHel BUsiBIEHO 14 cucreM, y K1 BXOAATH 011 S0 aHTUTeHHUX (PaKTOpiB.

y KoHel — 8 cuctem rpyn kpoBi (10 anTureHHUX PaxTopis);

y oBetlb — 7 (55 aHTUTeHHUX (PAKTOPIB);

y Kypei — 14 (60 aaTureHHux ¢GakTopiB).

8. I'emomoes Ta iioro peryasuis

Kposeomeopennsa abo zemonoe3 — Tporiec, MO CKIANAETHCA 3 CEpii KIITHHHUX
I epeHLI0BaHb, SIKI IPUBOJATH 1O YTBOPEHHS 3pUIHX (DOPMEHHUX €JIEMEHTIB KPOBI.

e ogna 3 HaiipaHimmMxX (QYHKUIA OpraHi3My, B SIKIi 3aJIeKHO BijJ BHUAY KIITHUH
PO3PI3HAIOTh epumponoes, 2paHyioyumonoes, mpomooyumonoes, MOHOYUmonoes i
aimgpoyumonoes. ICHy€e npenamanvuuil 2cemonoes, sAKull NOCI008HO 8i00Y8AEMbCA Y
JCKITBKOX OpraHax, IO pPO3BHBAIOTHCS, 1 MPU3BOAUTH JO PO3BUTKY KpPOBI SK
TKaHWHU, 1 TOCTHATAJILHUM reMoIoe3, IKui € mporecoM (i3ioJ0oTiuHOl pereHeparii
KpOBI.

Ilpenamanvuuii 2emonoes. Y 1ei TmepioJ, BUIUISIOTH 3 OCHOBHUX €Talu, IO
MOCJTIIOBHO 3MIHIOIOTh OJIMH OJTHOTO.

Iepwuii eman — Me3001aCTUYHUMN, KOJIM TOYMHAETHCS PO3BUTOK KIITHH KPOBI y
M03a3apOIKOBUX OPraHax - ME3€HXIMi CTIHKH KOBTKOBOTO MiXypa, XOpiOoHY 1 cTebmna
(3 3-ro mo 9-ii TWXKIEHb BHYTPiyTPOOHOTO TMEPIOMYy PO3BUTKY BEIMKOI pOraroi
xyno6u). Ha nupomy erami 3’sBis€eTbCs MepIa reHeparisi CTOBOypHUX KIITHH KPOBI
(CKK).

pyauii eman — NEYIHKOBUN, KU NOYMHAETHCS B MEYIHLI 3 5-6-r0 THXKHS PO3BUTKY
nepeamiony. Y Iieil mepioj mediHKa CTa€ OCHOBHUM OpPraHOM TeMOIoe3y, B Hiif
yTBOproeThesi  npyra reHepauis CKK. KpoBoTBopeHHs B TmediHIl JocArae
MaKCUMyMy 4epe3 5 MicAIiB 1 3aBepiryerbest nepen HapomkeHHsM. CKK neuinku
3aceNAoTh TUMYC (e, MOYMHAUM 3 7-8-T0 THXKHS, po3BUBaIOTheA T-mimMbonuTn),
cene3iHKy (reMornoe3 MOYMHAEThCS 3 12-T0 THIKHA) 1 JTiMpaTuyHI By3/IH (TeMorioe3
BigMivaeThes 3 10-10 THOXKHS).

Tpemiti eman — menynspHuii (KICTKOBOMO3KOBHII), mosiBa TpeThoi renepariiii CKK y
KICTKOBOMY MO3KY, i€ TeMON0e3 MOYMHAEeThCs 3 10-ro THXKHS 1 TOCTYIIOBO HApPOCTAE
10 HapopkeHHs. [licist HapomKeHHs KICTKOBUI MO30K CTa€ IEHTPaTbHUMOPTaHOM
reMoIIoe3y.
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Hocmnamanonuii zemonoes siBisie co6oro mpoiiec ¢Gi310J0TIYHOT pereHeparlii Kposi
(KTITUHHE ~ OHOBJICHHS),  SKHMM ~ KOMIEHCye  (Di310JIoOTiYHE  PYWHYBaHHS
nudepeHIliHOBaHUX KITITHH.

BiamoBimHo 1Mo yHITapHOi Teopii KPOBOTBOPEHHS MOIMEPEAHUKOM YCiX (hopmeHux
€JIEMEHTIB KpPOBi € cTOBOypoBa kpoBoTBOopHA KimitrHA (CFU-blast).

Bona Mopdonoriyno noaioHa 10 Manux J1iMGOIKUTIB 1 37aTHA A0 Audepeniianii y Bci
TANKW KMTHH KpoBl. KiituHu, mo yTBoprotoTees mnpu aAuteHHi CFU-blast,
IU(GEepeHIIoTbC Yy  mpoiipepyrodi  MOJIMOTEHTHI  KIITUHU-TIONEPETHUKH
(kononie-ymeoprwrwui  oounuyi)  nimgoyumonoezy  (CFU-Ly) i  wmienonoe3y
(CFUGEMM,).

Y momanbmomy CFU- Ly 1 CFU-GEMM nunsthes Ta iX HaIaJKd 3aJUIIAIOTHCS
MOJIIMOTEHTHUMHU a00 JTU(EpeHITIIOITECS B OAHY a00 JIeKiIbKa THIIIB KOMITYHOUUX
YVHIIMMOTEHTHUX KJITHUH. LI KJIITUHU aKTUBHO MpoaidepyroTh, ane AU epeHIIIOI0ThCI
TITBKK B OJHOMY HampsMKy. BoHM MOpQOJIOTiYHO HE BIIPI3HIIOTHCA BIJ
CTOBOYpPOBUX KIIITHH. Y CBOIO Yepry, YHIMOTEHTHI KOMITYIOUl KIITHHH 37aTHI 10
mudepeHIianii y OAuH KIITUHHUW THN, Y TPHUCYTHOCTI (DAKTOpiB pOCTY B
KJIITUHU-TTOTIEPETHUKH.

Knimunu-nonepeonuxu — 1e KJIITUHU OJHIET JiHIT, K1 PI3HATHCS BiJ KOXHOI JIiHII,
0 [OYMHAETHCA KOMITYIOUMMHU YHINOTEHTHHUMH KIITUHAMHU 1 3aBEpPUIYIOTHCS
(dhopMyBaHHAM 3pi101 KJIITUHUA KPOBI.

Epumponoes. lloyaTkoM €pUTPOITHOTO psay € BUOYXOYTBOPIOIOYA OJUHUILSA
eputponoe3y (BFU-E), ska noxomuts 3 CFU-GEMM. 3 BFU-E dopmyerses
YHINOTEHTHa KoJioHieyTBOprotoya oaunuils eputponoesy (CFU-E). Ha nactynmHux
CTaIIAX epUTporoe’y AUQPEPEHIIIIOTECS npoepumpooracmu, epumpoobiacmu
(6azoghinvni, nonixpomamo@inebri, OKCUDIILHI), peMUKYIOYUMU | epumpoyumu.

Eputpornoe3 y ccaBiiB BiOyBaeThCd y YEPBOHOMY MO3KY B OCOOIHMBHUX
Mopdo-QyHKIIIOHATFHUX ~acoIliallisiX, sKi OTPUMaJIM Ha3By epUTPOOIACTUYHI
OCTPIBIIi.

TpuBamnicts eputpomnoesy (BiJ CTOBOYPOBOi KIIITUHU JIO €PUTPOIHTA) - 2 THIKHI.

[HTEHCHBHICTD €PUTPONIOE3Y KOHTPOIIOETHCS €PUTPOIIOCTUHOM.

Epumponoemun — TOPMOH TIIKONPOTETHOBOI MPHUPOAU, SIKUH CHHTE3YETHCS
nepeBaxHo Hupkamu (90%) 1 B HEBENUKIA KUIBKOCTI TMEYIHKOK. [0JI0BHUM
CTUMYJIOM JIJIs1 YTBOPEHHSI €pUTPONOETHUHY € TinoKcis (3HMKeHHs pO2 y TKaHWHAX).
3menmeHHs pO2 y HUpKaX CTUMYIIIOE i1 IHTEPCTHUIIANbHI KIITUHU 10 301IbIICHHS
CHUHTE3y Ta Cekpelii epuTponoeruHy. EpuTponoeruH nocuioe mpodidepariro
CFU-E y KiCTKOBOMY MO3KY, 1110 MPU3BOAUTH 10 30LIBIIEHHS KUIBKOCTI YTBOPEHUX
EpUTPOLMTIB 1 BiAMOBIAHO 3pocTaHHi pO2 y TkaHuHaX. [Ipo IHTEHCUBHICTH
EPUTPOIIOE3Y CYISATH 3a KUIBKICTIO PETUKYIIOIUTIB.

I'panynoyumonoe3. I'panyinouuTu yTBOPIOIOTHCSA Y KICTKOBOMY MO3KY.

Heiimpoginu i 6a3o¢hinu 1oxonsaTh BiJ TMOMINOTEHTHOI KIITHHHU-TIONEPETHUKA
Hertpoduris 1 6azodpiniB (CFU-G), a eo3uH0od 1M — 3 YHITOTEHTHOTO MOMEPEIHNKA
eosunoimie  (CFU-Eo). CFU-G 1 CFU-Eo mnoxomsiTh 3 MOJINOTEHTHOT
KIITUHU-TIONEepeaHuKa rpanyaouutiB 1 monomurtie  (CFU-GM). VYV wmipy
audepeHmianii  po3Mipu  KIITHH 3MEHIIYIOTBCSA, XPOMAaTHH KOHJIEHCY€ETHCH,
3MIHIOETHCA (hopMa A1pa, Y HUTOIIA3M1 HAKOITUYYIOThCS TPaHYJIH.
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Ilpu pozeumky cpanynouuma eudinarwomo 6 cmaodiil: Mi€a00aCT, MPOMIENOIHT,
MI€JIOINT, METAMIEJIOUT, TATMYKOSIICPHUN 1 CETMEHTOSICPHUIN TPaHYJIOIUTH.

KiituaHe AieHHS NPUITHHIETHCS HA CTAII1 METaMIEJIOINTA.

Monoyumonoes. MOHOIIUTY 1 TPAHYJIOIUTH MaIOTh 3arajbHy KIITHHY-TIOTIEPEIHIKA
- CFU-GM, sika yrBOproetscst 3 CFU-GEMM.

Bunuisarore 2 crtaaii po3BUTKY MOHOLMTIB - MOHOOMAcT 1 mpoMoHomut. [lpum
JOCSITHEHH1 CTaAll 3p1ljIor0 MOHOLMTA KIITUHHU MPOXOAATh TpU noAuiu. IlocTymnoso
3MEHIIIY€EThCS PO3MIP KIIITHUH, 3’ IBIISIFOTHCS 3arTMOJICHHS B Sipi. YCi 3piiil MOHOIIUTH
3JIMIIAIOTH KICTKOBHM MO30K He3abapoM micist (OpMyBaHHS.

Tpomoouumonoe3. TpomOouTaM Jal0Th MOYATOK cami Benuki (aiamerpom ao 140
MKM) KJIITUHH KICTKOBOTO MO3KY - MerakapionuTy. [lonepeHuKkoM Merakapionura €
Merakapio0JiacT, HalllaJIOK YHIMOTEHTHOI KIITHHU-TIONEPEIHUKA METraKapioIuTiB
(CFU-Meg), sxuii Oepe mouarok Big CFU-GEMM. TpombGouutu ¢hopMyroTbes
nuiixoM___¢gparMeHraiiii  nMroruia3Mu - Merakapionurta., KiiteHa — yTBOpROE
MPOTPOMOOITUTAPHY TICEBAOMNOII0, sIKa MPOHHUKAE Kpi3hb CTIHKY CHHYCa B HOTO
MPOCBIT, BiJl SKOI MPOXOAUTH BIJIUICHHS TpoMOouMTiB. Bech mepion yTBOpeHHs
TpoMOOLUTIB ckiagae 6uns 10 rog.

Jdimppouumonoes. lloxomute 3 Hactymuux cramiii: CFU-blast - CFU-Ly (mpe
T-xnitunu 1 npe B-knitunn) - aimdoodnact - nponimMdouut — 1M OLHUT.

JlimpoOnact 3HayHO Outbmuid 3puioro jgiMpouuta. TooBHa 0COOIUBICTH
aiMpouuTonoe3y € MOCTyNoBE 1 3HAYHE 3MEHIICHHsS KIITUHHOro 00’eMy. Ilpore,
HUPKYJIIO0Yl  JTIMQOUUTH MOXYTh pearyBaTd Ha aHTUIEHY CTUMYJSLIO
30UIBIICHHSM 00’ €My KIIITHHH, TIPHU 1IbOMY HaOyBarouu Mopdosorito gimpoodacra.

Ha BigMiHy BiJ 1HIIUX KJIITHH KpOBIi, JIMMOUUTH MOXKYTh MpomidepyBard 1 3a
MeXaMu KICTKOBOro Mo3Ky. Lle BigOyBaeThCsi y TKaHMHAX IMYyHHOI CHUCTEMHU Y
BIJIMOB1/Ib HA CTUMYJIALIIIO.

Pezynauyia 2emonoe3y. KpoBOTBOPEHHS PETYIIOETHCS TEMOTOCTUYHUMHU (DaKTOpamMu
pocty (3abe3neuyroTh npomidepaliro 1 qudepeHmiaiio CToBOypOBUX KPOBOTBOPHUX
KJIITHH 1 TOJANBIINUX CTaAil IX pO3BUTKY), (aKTOpaMH TPAHCKPUIIIIi (BIUIUBAIOTH HA
EKCITPECi0 TEeHIB, 0 BU3HAYAIOTh HANPSIM audepeHItiaiii TeMOmOeTUIHNX KIIITHH),
a TaKOX BITaMIHAMH 1 TOPMOHAMHU.

Ho 2zemonoemuunux ¢paxmopie pocmy ionocame - paxTop CTOBOYpOBUX KIIITHH,
KOJIOHIECTUMYIIIOIOY1  (pakTopu (TpaHyJIOLMTIB 1 Makpodari), 1HTEpPIECHKIHH,
EPUTPOTIOCTHH, TPOMOOITUTOTIOCTHH.

Daxkmopu mpanckpunyii - 1€ OUIKHU, K1 PYHKI[IOHYIOTb 3 PaHHbOI CTaJlli PO3BUTKY 1
PETYIIIOIOTh EKCIIPECII0 TeHIB KPOBOTBOPHUX KIIITHH.

Bitamian HeoOXiaH1 71 cTUMYIIALT mposideparii 1 gudepeHiialii reMonoeTHIHNX
KIITUH. Bimamin B12 3a nomomoror TpaHckobanaminy Il Hagxomuts 3 KpoB'IO y
KICTKOBUH MO30K, JI¢ BIUTMBAE HA TEMOTIOE3, 1 y TICUIHKY, JIe ICTIOHYETHCS.

Doniesa kucroma y SKOCTI KoPepMeHTy Oepe ydacTb y CHHTE31 MypPHHOBHX 1
MIpUMITMHOBUX OCHOB. @omarn Ta BiTamidn Bl2 HagxomsaTh 3 KopMaMu Ta
BCMOKTYIOTHCS Y TOHKIN KUIIII. Y perymsilii KpOBOTBOPEHHS 3HAUHE MICIIE 3aiiMae
HEPBOBA CUCTEMA.

[Tonpa3zHeHHsT OyKarOuoro HEpBa CYMPOBOKYETHCS 30UIBIICHHSIM €03WHO(DIIB, a
MOJIpa3HEHHs CUMIIATUYHOTO HEPBA MMIJIBUILYE KIIbKICTh HEUTPOQLIIIB.
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IIuTaHHA 1J8 CAMOKOHTPOJIIO:
. Di3io70T1YHE 3HAYCHHS KPOBI.
. @yHKIIIT KpOBI.
. O6’eM 1 po3MOILT KPOBI B OpraHi3Mi TBapHH.
. @13UKO-XIMIYHI BIACTUBOCTI KPOBI
. I'pynu kpoB1 TBapuH
. 'emomnoe3s Ta 1ioro Buau.
. ETanu remoroesy.
. Ponb BiTaMiHIB y remMornoesi.
. Ponb HEpBOBOI crucTeMu y peryssiii KpOBOTBOPEHHS

O 00 1N DN b WIN—

Tema 8.MDiziosorisa kpoBo- Ta JiM(pooodiry

[1nman

1. Cucrema KpoBOOOITY.

2. Cepre.

3. CynuHHa cuctema

4. JlimdpooOir.

1. Cucrema kpoB00Oiry

Cuctema KpoBOOOIry — TpaHCIIOpTHA CHUCTEMA, IO IMOCTAaYa€ OKCUTEH 3 JIeTEHb,
MOKMBHI PEYOBMHM 3 TPABHOI'O KaHaTy, TOPMOHHU BiJ 32103 BHYTPIIIHbOI CEKpelii
TKaHWHAM, TPAHCIIOPTY€E MPOAYKTH METa0OJi3My A0 OpraHiB BHIIIJICHHS, a TaKOX
Oepe yJacTh y peryjatoBaHHI TeMIIEepaTypH Tijia.

IlenTpoM cuctemMu KpoBOOOIry € cepie, a ii mepudepuuyHUM BUIIIOM — Mepeka
KPOBOHOCHMX CcyuH. OCTaHH1 pO3UISIOTh HA apmepii, 10 HECYTh KPOB BiJI cepIis, 1
6eHuU, TIO AKUX KPOB HAJXOIUTH O HHOT0. MiXK apTepisiMU 1 BEHAMH 3HAXOIUTHCS
MIKPOLIMPKYJSTOPHE PYCIIO, O CKIaay SIKOTO BXOISATh apmepionu, Kaniiapu, 6eHyIu
ma apmepio6eHO3HI AHACMOMO3U.

Ceprie 3abe3rnedye pyX KpOBI B OIHOMY HANPSIMKY. YIOCKOHATIOBAHHS CHCTEMHU
KpOBOOOIry y mporieci eBoiromii Oyao oOyMOBIEHO, B MeEpIIy 4epry, 3MiHAMH B
OynoBi cepis TBapuH. Lle moB’s13aHO 3 MepexoaoM Bij 3510pOBOro TUITY JUXAHHS 10
JIEreHeBoro. Y TBapuH 13 340pOBUM JAMXaHHAM (Hampukiaa, pud) — OJHE KOJO
KpOBOOOITY i IBOKAMEPHE CEPIIE, B IKOMY 3MIIITY€ThCS BEHO3HA 1 apTepianbHa KPOB.

VY 3eMHOBOJIHUX 1 IIJIA3YHIB ceplie TpUKaMepHe (11Ba mepeacepast i OJUH NUTYHOYOK).
BeHo3zHa KkpoB i3 mpaBoro mepeacepis, a apTrepiajgbHa - 3 JIBOTO HAAXOASTH Y
IUTYHOYOK J€ BIIOYBA€ThCA iX 4YaCTKOBE 3MillyBaHHsS. HasBHICTH ABOX KL
KpOBOOOIry Ha IbOMy eTani (UIOTeHe3y Ie He 3a0e3nedye pO3AUIbHUX Tedii
apTepiajJbHOi 1 BEHO3HOI KpoBi. 3 (OpPMYBaHHSIM MaJIOTO Koja KpOBOOOIry i
MPOTPECHUBHUM PO3BUTKOM JIETEHb 3IIMCHIOETHCS IOAAJIbIe Jr(epeHIIIFOBaHHS
BIJIUTIB CEPIIA.

VY mnraxiB 1 CCaBLIB cepye ABIAE COOONO NOPONCHUCMUL M A308Ull OP2aH, SAKUU
CKIA0AEMBCS 3 HOMUPLOX Kamep — 080X nepeocepos i 080x wiiyHoukis. JliBa 1 mpaBa
MOJIOBUHH CEPIsl PO3’€HAHI CYIUIBHOIO MEPEropoaKor0. Y B MOJOBHHI cepIlst
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3HAXOJUTHCS apTepialibHa KpOB, Y IpaBiii — BeHO3HA. Hi MOBHOro, Hi 4acTKOBOTO
3MIIIyBaHHS KPOBI B CEpIli YU CYIMHAX NIPH IIbOMY HE BiJ0yBaETHCS.

VY 3amMKHyTI# cucTeMi KpOBOOOIry Oe3mocepeqHbOro KOHTAKTy KPOBI 3 KIIITHHAMU
HeMae. BHyTpIIIHIM cepeoBUIEM, 4Yepe3 sKEe KIITHHU OOMIHIOIOTHCS 3 KPOB’IO
ra3aMy, TOXWBHUMH PEUYOBHHAMH 1 METa0oJliTaMH dYepe3 CTIHKA KaIispiB €
TKaHWHHA piguHA. Y KUBOMY OpraHi3Mi JisSTIBHICTH CEPIlS Ta CYIUH PETYITIOETHCS
[IEHTPAJIbHOK  HEPBOBOKD CHCTEMOIO 1 TyMOpaJbHHMH (akTopamMu, sKi
3a0e3MneuyoTh HEeoOX1IHE CIIBBIAHOIIEHHS MIDXK BEJIMYMHOIO KPOBOIUIMHY 1
norpedaMu OpraHiB Ta TKAHUH Y KHUCHI 1 MO)KUBHUX PEYOBHHAX.

2. Cepue

Cepue y ccaBLIB Ma€ uyomupu Kamepu: JBI BEpXHI KaMepU HA3MBAIOTHCSA
nepeoceposimu, JIBl TOBCTOCTIHHI HWIKHI KamMepu — uwiyHoukamu. OCHOBY cepiis
CTAaHOBUTH CEPIEBUUA M43 — MiOKapjA, MNOOYyIOBaHUWA 3 CEpIEBOI IMOMEPEUHO
MMOCMYTOBAHOI M’SI30BO1 TKAHWHU 1 MA€ YITKO BUPAKEHI Z-JiHii.

Kpim mozo, cepue mae pao cmpykmypuux ocoonueocmeii:

1) HeogHAKOBA TOBIMHA MIOKapJa B PI3HUX BIIiIaX CEPIIs;

2) M’s131 TiepeacepIb BiIOKpEeMIIeH] BiJl M S131B IIUTYHOYKIB;

3) icHyBaHHSA CHOUTBHUX M’ S30BUX IUTACTIB B 000X TepeacepAsx Ta B 000X
[TUTYHOYKAX;

4) HasgBHICTb C(IHKTEPONOAIOHUX MYUYKIB M’S30BUX BOJIOKOH Y JAUISHII BEHO3HOTO
YCTS B TIEpEICePIsIX.

B miokapsi € Benrka KUIbKICTh JIOBracTUX MITOXOHJPIH, SIK1 IIUIBHO KOHTaKTYIOTh 13
M’si30BuMH (piOpunamu. Ilepecopoodka, M0 € MIITHOIO M’SI30BOIO CTIHKOIO, MOJILIISIE
cepiie Ha JBI YacTUHU. MiX mepencepAsMu Ta NUTYHOUYKaMHU B KOXKHIM IMMOJIOBHHI
ceplls pO3TalllOBaHl ampio-8eHMPUKYIAPHI OmMeopu, B IKUX 3HAXOIATHCS - B JIIBIH
TIOJIOBUHI 080CMYIKOBULL (MImMpanvHutl), a B IpaBid - mpucmynkosuil kiananu. Boau
MOXYTh BIJIKPHUBATHCS TUTBKA B CTOPOHY IIIYHOUYKIB, a CIPHUSAE I[bOMY HasSBHICTh
CYXOXKWJIBHUX HUTOK, K1 TPHUKPIIUICHI 0 KIJAMaHiB Ta JO M’S31B IUIYHOYKIB.
BaxxnuBy poib B MeXaH13M1 3aKpUBaHHS aTP10-BEHTPHUKYIISIPHUX OTBOPIB BIAITPatOTh
KUIBIIEBl M’SI3U, IO OTOYYIOTH IIi OTBOpU. Bim miBOrO NUTyHOYKA_OEpe MOYaToK
aopra, a BiJ IpaBOro - JiereHeBa aprepis. biis OTBOPIB, /1€ pO3MOYMHAIOTHCS II1
CYAWHU, PO3TAIlIOBaHI nigmicayesi kianany. BoHU NIIIBHO 3aKPUTI 1] 4ac A1acTOIU
Ta BIJAKPHUTI MiJ 4Yac CUCTOIM WUIYHOUKIB. M’si3u mepencepab BITOKPEMIIEH1 Bij
M’5131B IITYHOUKIB CYXOHCUKOBUM KilbyeM 1 TUTbKU M ‘f306uti nyyox I ica IpoXoauTh
gyepes 1€ KUIbIIE 1 3’ €IHYE iX.

byooea miokapoa. Miokap]l CKJIaJla€ThCsl 3 OKPEMHUX BOJIOKOH aiamerpom 10-15 Ta
noBkuHOI0 30-60 MKM - KapaiOMIOIMTIB, SIKI KOHTaKTYIOTh OAWH 3 OJHUM. B Hux
pO3TaIllOBaHl HEKCYCH, TOOTO HUISHKUA IO MAarOTh HHU3BKUM OMIp 1 4Yepe3 HUx
BiI0YBa€EThCS Tiepexia 30yHKeHHS Bl OJTHI€T KIIITHHU Ha 1HITY. 3aBASKH HEKCycaM, a
TaKOX HasBHOCTI aHACTOMO31B MK CYCIAHIMHU KapJiOMiOLIMTaMH, M’ S30Ba TKAHUHA
nepeacepab 1 IMUTYHOYKIB MpAIoe y3romkeHo. HeoOXiIHO BiIMITHTH, IO M’ S30Bi
BOJIOKHA PO3Taly’KeHI 1 TMeperieTeHi MK Cco00I0, OJHAK KOKHE 3 HHUX €
MOBHOIIHHOIO OJIMHUIICI0, SIKa OTOYECHA KIITHHHOI MeMOpaHor. Komu kiHempb
OJTHOTO BOJIOKHA 3’€THYETHCS 3 1HIIMM, TO MEMOpaHH 000X TMapajelbHUX BOJIOKOH
YTBOPIOIOTh YMCIEHHI ckiaaku. L1 ainsiHKu, sKi 3aBXKIU NpUNafgaloTh HAa Z-TiHIi,
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Ha3MBalOTh BCTAaBHUMHU JHUCKaMH. Taki JTUCKHU 3a0e3MeUyroTh MIIHE 3’€IHaHHSI MIX
BOJIOKHAMU TakK, 1110 3yCHJIJISL OJIHI€T CKOPOTIUBOI OJUHUIII MIEPEIAETHCS B HAPSMKY
il oci mo immoi. [To Gokax M’S30BHX BOJIOKOH, PO3TAIIOBAaHMX OJIM3BKO JIO JHCKIB
KIITUHHOI MeMOpaHH, CyCiJHI BOJOKHA 3JIMBAlOTHCS HA 3HAYHOMY BIApPI3KY,
YTBOPIOIOYH INITUHHI KOHTAaKTU. BOHM BHKOHYIOTH pOJIb MICTKIB, IO MAalOTh
HU3bKUW €JIEKTPUYHUI Omip 1 O HUX 30y/IKEHHS NEepelaeThCs Bl OJHOIO BOJOKHA
JI0 1HILIOTO. 3aBJIKU 1M CEPIIEBUM M’S3 MPAIIO€ SIK CHHIUTIN (OJIHE 1IJIe), X04a MK
KJIITUHAMH HACTpaB/i MPOTOIJIa3MATUYHUX MICTKIB HEMAE.

Bnracmueocmi cepueeozo m’aza. CBoepinHa OynoBa cepleBoro m’siza 00yMOBIIOE
HOro (pyHKIIIOHAJIbHI BAAcTUBOCTI. OpranizM 3aBXIU MPUCTOCOBYE PUTM POOOTH
ceplls 10 HaBaHTaXCHHs, sAKe BiH BUKOHye. Hampukian, y OiroBux KoHeH mij 4ac
3MaraHb 4actota ckopouyeHb cepii csarae 180-200, a iHkonm 1 OUIbIIE yIapiB Ha
XBUWIMHY, 10 B 4-5 pa3iB Ouiblle Bil HOpMU. Y KOpIB MiJl 4ac POJIB 4YacTOTa
ckopoueHb cepus csirae 110-120 3a xBwinHY. 3MiHA PUTMY CEPIEBOI JiSTILHOCTI
MOKJIUBA 3aBISKH TaKUM (Di310JIOTIYHUM 61ACHMUBOCHAM CEPUEEO20 M’A3a AK:
asmomamis, 30y0nugicmo, NPOBIOHICMb, CKOPOMAUBICMb MA pepakmepHicmb.

Aemomamin cepys — 1ie 3IaTHICTH CEPIIEBOTO M 532 PUTMIYHO CKOPOUYYBATHCH 0€3
OyIb-KUX 30BHINIHIX BIUIMBIB, a JIMILIE 3a BIUIUBY IMIYJbCIB, 10 BUHUKAIOTH B
HbOMY caMoMy. PUTM aBTroMmarii 3a/1at0Th KIITHHU neticuexepu (Bi anr. Pacemacer
- 33J1aBaTU PUTM), B SIKMX 3aKJIaJIeHa MporpaMa peryisiii 4acTOTH CKOpodeHb. Pi3Hi
BIIIIM CEepIsl TPOSBISAIOTH PI3HY 3AaTHICTh 10 aBromarii. Kimituau wmiokapna
TBapHH Ta JIIOIWHU MPOTATOM KHUTTA 3AaTHI O€3MepepBHO TeHEPYBATH IMITYIIbCH, 110
3a0€3Meuy€eThCsl 1HTEHCUBHOIO POOOTOI0 10HHMX HacociB 1ux kiituH. Cepie
IPOJOBXKYE CKOPOUYBAaTHUCh HaBITh TIICHsA TepepidyBaHHS ycix HepiB. lle
MOSICHIOETHCSl HASIBHICTIO B HHbOMY CIICI1aJII30BaHOI MEWCMEKEPHOI TKaHWHHU, SKa
MOKE CIPUYMHIOBATH YTBOPEHHS IOTEHIIATIB Jii, TaK 3BAHOTO MEHCMEKEPHOTO
MTOTCHITIAITY.

ABTOMATIIO CepIlsi MOXKHA CIIOCTEPIraTh Ha 130JbOBAHOMY (BUMHSITOMY 3 OpPTaHi3MY)
cepill kabu, sIKe CKOPOYYEThCS MPOTATaM JNEKUIHKOX TOAWH TPH 3pOITyBaHHI HOTO
po3unHOM Pinrepa.

30yonugicmp. CepueBuili M’si3 Ma€ BJACTUBICTh 30y/UKYBAaTHUCA 1111 BIUIMBOM
PI3HOMAHITHUX MOAPA3HUKIB: EIEKTPUYHUX, XIMIYHUX, TEPMIYHHUX, O10JIOTTYHUX Ta
in. IpyHTyeTbest mporec 30y[KEHHS Ha YTBOPEHHI HEraTHMBHOIO EJIEKTPUYHOIO
MOTEHIIAJly B JUISHIN Cepls, sika 3a3Halia 30y/KEHHS, Ta CYHPOBOKYEThCS
MOCWJIEHUM OOMIHOM pEYOBHMH, IMIJBUILEHHAM Temmeparypu. 30ymMJIMBICTb
oOyMOBJIEeHa ICHYBaHHSM B KIITUHHIM MeMOpaHi MakpoMOJIeKyl Oiika, 110
(GhOopMYIOTh 10HHI KaHAJIH.

Ilpogionicmes. I1poBenenns 30yIKEHHS B CEPIl 3A1HCHIOETHCS EIEKTPUIHUM ILIIXOM
3a JIOTIOMOTOI0 TMOTEHINaMIB il B M S30BUX KIITHHAX-MIEHCMEKepax MIXKKIITHHHI
KOHTAKTU — HeKCYCU CIPUAIOTh TEpexoay 30yIKEHHS 3 OMHIET KIITHHU Ha 1HIIY.
Crnouarky mporiec 30yIKEeHHSI B CEpIli BUHUKAE B CHHO-aTPlaIbHOMY BY3Ji (BY30J
Kicc-dneka), po3TamoBaHOMY B MICIll BMaJaHHS TOPOXKHUCTUX BEH Yy TIpaBe
nepencepas, a IMOTIM PO3MOBCIOMKYETHCS HA IHINI BIJIUIM TPOBITHOI CHUCTEMH
cepis.
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CuHo-arpiallbHUN By30J — TOJIOBHMM BOAINM pUTMY cepIlsi, SKUA TeHEpye B
cepenubomy 70-110 imMmynbCiB 3a XBWIMHY, a TaKoX 3a0e3ledye IMOCIiJOBHE
CKOpOYEHHS Tepecep/b 1 MUTyHOUKIB.

By3on Amoda-TaBapa abo ampio-eenmpuxynapruii 8301, PO3TAIIOBAHMI Ha MEXIi
nepencepap 1 MUIYHOUKIB, € JPYTHM 32 BXKJIMBICTIO MICIIEM, Y STKOMY T€HEPYIOThCS
HEpBOBI1 IMIyabcH 3 yacToToro 40-50 3a xBuiauHy. Big HROro 6epe moyaTok My4ok
I'ica, sikuii po3AUISIETHCS HA JBI HDKKH, OJJHA 3 HUX 1JI¢ /IO JIIBOTO, a JIpyra - Ji0
npaBoro MuTyHouka. KiHIEBI BOJIOKHA IIMX HIKOK PO3JUISIOTECS Ha BEIUKY
KUIBKICTh BOJIOKOH PO3TallOBaHUX IMiJI €HJOKapJOM, SIKI 3aKIHUYIOTbCSI B M’si3aX
IUIYHOUKIB — 8on0kHamu Ilypkinve. 3aBOsku TepeAadl IMIYJIbCIB MO BOJIOKHAX,
30y/DKeHHST TIepefaeTbcss Ha MioGiOpUIN, BHUKIMKAIOUM OJHOYACHE CKOPOYCHHS
M’5131B ITYHOYKIB.

Y TEmnoKpOBHUX TBapWH IMIBUAKICTh IMPOBEISHHS 30yIKEHHS B PI3HHUX BLIALIAX
Heo/HaKoBa. Bim mpaBoro mepeacepas 0 BEPXIBKU CEPIS IMIYIbC MPOXOAUTH 3a
0,11 ¢, a nmo Bysna Amoda-TaBapa - 3a 0,08 c. MakcumanbHa HIBHIKICTh
npoBeAcHHs 30ymkeHHs y BosiokHaxX [lypkiabe cranoButh 4000 Mm/c, MiHIMaJIBHA -
B aTpiO-BEHTPHUKYIIpHOMY By31i - 50 mwm/c. [lpuumHM Takoro CHoBiTbHEHHS
nepenayi 30yMKeHHS B IIM JTUISIHIN cepus He 3’°scoBaHi O LbOro yacy. PizHa
IIBUJIKICTh Tiepeaayl 30yI>KeHHs B IPOBIAHIN CUCTEMI CepIlsi Ma€ BAXKIIMBE 3HAYCHHS
JUISL CUHXPOHHOI poOOTH TmepeAcepib Ta UUIYHOUYKIB - 30y/KEHHS ILTyHOUYKIB
posnounHaeThes aumie yepe3 0,12-0,18 ¢ micist Toro, sk MOYUHAETHCS 30YIKEHHS
nepencepab. OTxe pi3Hi BIAAUIM Ceplls MalOTh HEOTHAKOBY MPOBIAHICTb.

Cxopomnueicms. lle BaxiMBa BJIACTUBICTH CEPIEBOrO M’si3a, sKa OOyMOBJIEHa
0COOJUBOCTSIMU HOTO OYIOBH Ta CITIBBIJHOIIEHHSM MK JOBXHHOK 1 HAIPyroro
capkoMepa (CKOPOTIUBOI OMHUII MIOKapy).

Cxopouennsi capkomepa Tuibku Ha 20% 3a0e3neuye MOBHY (YHKIIIO CKOPOUYEHHS
NUTYHOUKIB. CUla CKOPOYEeHHA cepyeo2o M s3a NpSIMO NPONOPYIUHA NOYAMKOSILL
O08XHCUHI M 'S1308UX BOJNOKOH, MOOMO CMYNEHIO iX pPO3MACHEeHHS NpuU HANOBHEHHI
nopooicHuHu  cepysi Kpog'ro. 1l 0COONMBICTH BIEpIIEC ONKMCaHA AHTIIHCHKUM
¢iziomorom Epnectom I'enpi CrapiiHrom 1 Ha3BaHa «3aKOHOM CEpIlD» (3aKOH
Cmapninea).

Peghpakmepnicmp — ogHa 3 BaXKIMBUX BIIACTUBOCTEHW CEPLEBOTO M f3a, IO Ma€
BEJIMKE 3HAUCHHS nJig Horo pobotu. Pedpakrepnicts (Bim ¢pani. refractaire -
HECTIPUMUHATINBICTD) - L€ HE3JaTHICTb CEpIEBOr0 M’si3a Y MOMEHT CHCTOJHU
BIJINTOBIJIaTH CKOPOUYCHHSM Ha MITY4YHE MOAPA3HCHHS YU HA IMITYJIbC, IO HATXOIUTh
Bil Bomis putMy cepus. Ilepio0 peppaxkmeprnocmi — 1€ TUMYACOBHH CTaH
He30y/UIMBOCTI,  SKUW 1€  Ha3WBaIOTh  a0CONIOTHOIO  pedpakTepHICTIO.
PedpakTepHicTh cepiieBoro M’sizda TPUBAE CTUIbKH, CKUIBKH MPOIOBXKYETHCA HOTO
cucToia. SKio X HAHECTH JOAATKOBE IMOJIPA3HEHHSI HAOYaTKy J1aCTOJIM, TO BOHO
MOXK€ BHKJIMKATH T103au€proBe CKOpodeHHs. [lOsICHIOETBCA 1€ THUM, IO SIBUIIE
pedpakTepHOCTI 0CIAOMIOETHCS, 1 CHIbHE TOIPA3HEHHS BXKE BHKJIUKAE 30YIKCHHS
cepreBoro M’si3a. lle Tak 3BaHMIl mepiof BiMHOCHOT pedpaKTEPHOCTI, SKUW HACTa€E
MiJ] 9ac 11aCTOJIH.

Y cuHYCHOMY BY3Ji MOXXE BUHUKHYTH I03a4eproBe 30y/MKCHHS B MOMEHT, KOJHU
pedpakrepHuit mepion 3akiHuMBcA. lle BUKIMYE JOJATKOBE CKOPOYEHHS -
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eKCTPaCUCTONY, a Iay3a, sika BUHUKAE IMICIIs 10JaTKOBOTO CKOPOYEHHSI, HA3UBAETHCS
KOMIIEHCATOPHOIO, BOHA IPOJOBXKYEThCA CTUIBKU X Yacy, CKIJIbKA TPUBA€E OIUH
CEpILIEBUM LIUKII.

CepueBunii umki. [omoBHa (yHKIS cepiis — HArHITaHHS B apTepii KpoBi, sKa
MPUTIKAE 10 HHOTO MO BeHaX. B 0CHOBI wi€i QPyHKIIT JIEKUTh PUTMIUHE CKOPOUCHHS
M’5131B IEpeIcepib Ta UTYHOUKIB.

CkopoueHHS CEpIIeBOr0 M’si3a Ha3WBAIOTh CHUCTOJIOI0, & PO3CIA0IeHHS — 1aCTONOIO.
[lix yac cuctonu BiAOYyBA€THCS 3BUIBHEHHS MOPOXXHUH CEPLS BiJ KPOBI, a MiJ Yac
J1aCTOJIM - HAllOBHEHHS iX KpoB’10. B HopManbHUX (Di310JIOTTYHUX YMOBaxX CHUCTOJIA
Ta JiacTtoja 4YiTKo morojpkeHi B yaci. [lociioBHO 3MIHIOIOYM OJHA OJHY, BOHU
CKJIAJAIOTh Cepueeuil UUKA — ue CYKYRHICb eleKMPUYHUX MEeXaAHIYHUX I
bioximiuHux npoyecie, 5Ki Gi0OY8AOMbCA 8 cepyi NPomseomM 00HO20 NOBHO20
CKOPOYEHHS Md PO3CAAONEHHSL.

Houamkom Kodx#cHO20 cepueso2o YUKy BBAXKAIOTH cucmony nepedceposb (JiBe
nepencepas CKOPOYyeThCs TPOXU Mi3HIIIE, HK TpaBe), SKa TPUBAE B CEPEIHBOMY
0,1 ¢ Ilix gac cuctonum mepencepab TUCK B iX MOPOKHUHAX MIABUIIYETHCA, IO 1
3a0e3Meuye BUIITOBXYBAHHS 3 HUX KPOBI.

[Ipu ckopodeHHi mepeAcepb KpOB HE MOXE IOBEPTATUCh Yy BEHH, TOMY IO
B1J1I0YBa€ThCA 3BYKEHHS 1X OTBOPIB I1I€ HA MTOYATKy CHUCTOJIH.

ATp10-BEHTPUKYJISIPHI KJIAllaHW JIETKO BIJIKPUBAIOTBHCS, OCKUIBKM HUIYHOUKH B LIEH
4yac 3HAXOJATHCS B CTafli J1aCTOJIM, 1 KPOB BUIBHO HAJIXOAUTH 10 HUX. Y MOMEHT
J1aCTOJIU Mepecepib PO3MOUYMHAETHCSA CUCTONIA IUTYHOUKIB 1 TpuBae 0,3-0,4 c.

[lin yac ckopodyeHHS M’sSI31B IIIYHOYKIB, THUCK KPOBI B HHUX PI3KO 3pOCTa€E, TOMY
aTpio-BEHTPUKYJSAPHI  KJAllaHW  3aKPUBAIOTHCS, a  IMIBMICSIEBI  KJamaHU
BIJIKPUBAIOTHCS JICIIO Mi3HIIIE. Y Ieil MOMEHT THCK KPOB1 B TOPOKHUHI IITYHOUYKIB
cTae OUIBIIMM, HDK Yy aopTi, MIBMICAIIEB] KJIamaHW BIJKPUBAIOTHCSI, a KpOB
BUIITOBXy€eThCs 13 cepu. [licas BimkputTs miBMicsieBux kiamadiB (0,05-0,1 c)
BUTHAHHS KPOBI 3 CEPIISl TOYMHAE CIOBIIHHIOBATUCH, & CKOPOUYCHHS MiOKap/a CTae
ciabmuM. Y cepeqHbOMY, Yepe3 UBEPTh CEKYHH (3aJIEKUTh Bl YACTOTH CKOPOUEHb
ceprsl) TICAS PO3KPHBAHHS MIBMICAIIEBUX KJIAMaHIB CHUCTOJA ILTyHOYKIB
3aBEPIIYETHCS, iX M SI3U PO3CIA0NIIOIOTHCS 1 PO3MOUYUHAETHCA diacmona. TUCK KPOB1
B MOPOXXKHMHAX IUTYHOUKIB PI3KO IMAJa€ Ta CTA€ HUKYMM, HK B aOPTI1 1 JIEr€HEB1M
aprepii.He3Baxatoun Ha Te, 1110 00MABa LITYHOUKH CKOPOUYIOTHCS CUHXPOHHO, THCK
KpOBI B HUX pi3HUI. CKOPOYEHHS JIIBOTO LUTYHOYKAa B MOMEHT CUCTOJIHU Y JIBa pa3u
CWJIBHIIIE, HIXK TPaBOTO, IO 3alieKUTh BIJ TOBIIMHMU Miokapja. Tak, B aopTi
HAMPUKIHII 1aCTOJIM HUTYHOUKa THCK csrae 60-100, a B jereHeBiil aprepii - auie
8-15 MM prt. cT. B nepioa BUrHaHHS KPOBI, TUCK y MOPOKHUHAX JIIBOTO Ta MPaBOTO
IUTYHOUKIB migHIiMaeTbest 10 130-160 ta 15-30 MM pT. CT.

TakuM 4MHOM, CepUeBUH HUKJI CKJIATAETHCH 3 TPHOX (pa3:

1) cucmona nepocepos (Tpusae 10%);

2) cucmona winynouxie (Tpunae 30%).

3) diacmona i 3aeanvra naysa (TpuBae 60%).

Putm poboTu cepiist 3aeXuTh Bil BUAY TBapuHH, Ii MacH, piBHA OOMiHY PEYOBHH,
¢izionoriunoro crany. KimbKicTh cepleBUX IUKIIIB 3a XBWJIMHY Yy TBapUH PI3HUX
BUJIIB HEoAHaKoBa. JIpiOHI TBapuMHU BIJJAIOTh y 30BHIIIHE CEPEJOBUIIE OLIbIIE
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TeIjia Ha OJWHUINI0 MAacH TUIA, HK BeNUKi. BilmoBiqHO OOMIH pEYOBHUH y IpiOHHUX
TBAapUH BUIIUH 1, 100 HOTO 3a0€3MeunTH, CepIie MOBUHHO MPAIIOBATH YaCTIIIIE.

[linBuIIEeHHS YaCTOTHU CKOPOYECHHS CEPIlsl Ha3UBAETHCSA MAXIKAPOIElo, & 3HKCHHS -
bpaouxapoiero. YacToTa CKOpPOYCHBb CEPIl 3aJICKUTh HE TIIBKH BiJ IHTEHCHBHOCTI
OOMiHy pPEYOBHMH, a W BIiJ BIKYy, TEMIEpaTypH 30BHIIIHBOTO CEPENOBHUIIA, CTaHY
AKTUBHOCTI YM BIJIMIOYMHKY, )KUBJIEHHS Towo. Hanpuknan, y miona BEIUKOi poraroi
xynoou peectpyetbes 150-175 ckopoueHb 3a XBWIMHY, Y HOBOHApPOIKEHHX —
115-140, y Tensat aBoTwxkHeBoro BiKy - 105-115, y tpumicaunux - 90-105, a B
nopocnux TBapuH - 60-80. Cepeans yacToTa CEepLEBUX CKOPOUEHb Yy TBAPUH PIZHUX
BUJIIB Taka: cJOHU - 25-28; koHi - 32-42; BPX - 60-80; BepOmtoau - 32-52; cBUHI -
70-90; cobaku - 70-80; xpomi - 120-140; cinmbcbkorocnonapebka ntuild - a0 300,
muti - 550-720; pubu cTtaBkoBi - 15-34 3a XBHIHMHY.

Crning 3a3Ha4MTH, 0 Yy CEPIS € BAKIMBUMA MOMIYHUK, SKUH NPUWHITO HA3UBATU
«nepughepuyHum cepyem» - 1€ CYKyNMHICTh MEXaHI3MIB CKOPOUCHHS TIaJEeHBKHX
M’s131B cyauH. [1o HUX KpOB HarHITA€TLCA 3 apTepiil y KanmjIsipH, a 3 HUX - Y BEHYJIH,
BEHU 1 TTOTIM - y TIpaBe Mepeacep/is.

V 1150MY NPOIIECi BAKINBY POIb BilirPalOTh TAKOK CKOPOUYEHHS CKENETHUX M’ 3iB. IX
MOYKHA PO3MIsAfaTd gk (iziojoriunuii BiOparop abo X CaMOCTIMHUN eTacTHYHUMN
HacoC B CUCTEMI KpoBOOOITYy. Ba>kMBO BIAMITUTH, IO 1I€M HACOC HE BUKITIOYAETHCS
HaBITh Y TOMY BHUIIAJIKY, KOJIM M SI31 3HAXOASATHCS B CTaHI CITOKOIO.

Benuuuna cepus TBapMH 3ale€XHUTh Bl Macu ix Tina. Tak, y koHel maca cepus
crtanoButh 0,6-1%, y Benukoi porartoi xynoou - 0,4-0,64; ceuneii - 0,3-0,4; cobak -
0,6-1% B11 Macu Tiia.

[Toka3HuKkamMu, sIKI XapakTE€pU3yIOTh CHIIY Ta MOTY)XKHICTh CEPLIEBUX CKOPOYECHb €
CUCMONTYHUIL MA XUTUHHUIL 00°€M cepus.

Cucmoniunuii 06’em — 11€ KUIBKICTh KPOBI, III0 BUKHUJIA€THCS MITYHOYKAMH MPU OTHIMN
cuctoii. BiH 3amexuTs BiJl po3MIpiB ceplis, CHJIM CKOPOUEHb CEPIIEBOTO M’si3a 1 Bij
KUIBKOCTI KPOBI y IIJTYHOYKAX HA IMOYATKY CKOPOUYCHHS.

O06’eM KpOBI, M0 MEPEKAUYYETHCS MUTYHOUKAMH CEpIS 3a OJHY XBWJIMHY, HA3UBAIOTh
XGUIUHHUM 00 €EMOM cepysi.

Tabnuys 1

CHcTOJIiYHNI Ta XBUJIMHHHUH 00°€M ceplisl YV TBAPUH Pi3HUX BHAIB, J

Teapun | CuctoniyHuii | XBUIMHHUN Cuctoniyau .
, , TBapuHu . XBUJIIMHHUH

" 00’eM 00’eM 51
byraii 0,7 45 Cobaxa 0,02 2
Kinp 0,7 23 Kypxka 0,0025 0,4
BiBis 0,07 5 Pubu 0,0015 0,03
CBuns 0,06 4.5

PoGora ceprs CynpoBOIKYEThCS 38yKoeumu (CEpleBl TOHHM) Ta MeXAHIUHUMU
(ceprieBHii MOIITOBX) AGUWAMU.

Tonu cepysa — e BucokodactoTHi (0 1000 I'm) 3ByKOB1 KOJMBAHHS, III0 BUHUKAIOTh
npu poOOTiI cepilsl Ta PEECTPYIOThCS Ha MOBEPXHI TPyAHOI CTiHKU. ToHU cepiis
MO)KHA BHUCITyXaTH 3a JIOTIOMOT00 (POHEHI0CKOMA (ayCKYJIBTaIIis).
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Ilepwiuii mon BUHUKAE HA TIOYATKY CHUCTONMW ILTYHOUKIB (cucmoniunuil), BIH OLIBII
[IyXUH, TPOTSHKHUM 1 HU3bKUH (Haragye “0y-y-y”);

Jlpyeuii mon IPOCIYXOBY€EThCSI HA TIOYATKY J1aCTONU IUTIYHOUKIB (Oiacmoniunuil), BiH
KOPOTKHH 1 3BIHKUH (Haraaye 3ByK “Tym”).

[ToxomKeHHsI IepIIoro TOHY MOB’S3aHO 3 KOJIMBAHHSIM CTYJIOK aTpio-BEHTPUKYISIPHUX
KJIAMIaHIB 1 CyXOXWJIBHUX HUTOK, fIKI X YTPUMYIOTh, @ TAKOXX CKOPOYEHHSIM BCIET
MacH MYCKYJIaTypH IITYHOUKIB.

Jlpyruii TOH BUKIWKAHWHA 3aKpPUBAHHSAM IIBMICSIICBHUX KIIAMaHIB CEepIs HA MOYATKY
J1aCTOJM IUIYHOYKIB, KOJIM TUCK Y HMX CTa€ MEHILIHUM, HI) B aOpTl Ta JEreHeBii
aprepii.

Cepyeguti nowimosex — MPOSBIAETHCS KOJIUBAHHSAM T'PYIHOI CTIHKM BHACHIIOK yaapy
00 Hei cepusl Ta SIK pe3ynbTar 3MiHU Horo ¢hopmu (BiJ €IIIMCOBUAHOI A0 KPYIJIOi).
[Ipy4rHOIO BUHHMKHEHHS CEPIIEBOrO IMOIITOBXY € TaKOX 30UIbLIEHHS HIUTHHOCTI
Mmiokapaa. CeprieBuil MOMITOBX J00pEe BIIUYBAETHCS PYKOIO, KOJIU MPUTHUCHYTU
JIOJIOHIO YM TaJIbIll JI0 TPYAHOI CTIHKM Ha PIBHI JIKTHOBOTO Cyriio0a JiBOpYyY Y
ausHIN 3-4 MDKpeOepHUX TPOMIKKIB y BEJIMKOI poratoi Xymoou Ta 4-5 - y KOHEH.
CepueBuil momroBx OyBae IBOX BUIIB: y IpiOHUX TBAapuUH - BEPXIBKOBUH, a y
BEJIUKHX - O1YHUH.

BiocTpymu cepusi. EnekrpudHi NOTCHIIATN BHHUKAIOTH B CEPL B PE3YJIBTATI PI3HALI
BEJIMUMHM 3apAfiB Mik 30yIKEHOI0 Ta He 30y[KEHOIO IiISHKAMM. IX MO)KHA
BUSBUTH 3a JIOTIOMOTOIO EJIEKTpoKapaiorpada, €IeKTPOAH SKOTO HaKIadaroTh Ha
MOBEPXHIO TiIAa TBApUHU (IUISTHKA TPYJIMHHU, Ceple, KIHIIBKH, XBICT Ta iHIue). Llen
METOJ] 3aCTOCOBYIOTh JIJIi BA3HAYCHHS CEPIIEBOI JISNIBHOCTI Y TBAPUH y 3B’ SI3KY 3 iX
ajanTaiicro (B KOMIUIEKCaxX), TPEHYBaHHSIMHU, BUBYCHHSIM IHTEHCHBHOCTI OOMIHY
PEUOBHH.

OCK1JIbKY BEJIMYMHU 3YyOIlIB Ta IHTEPBAJIiB y 3J0POBUX TBAPHUH BCTAHOBJIEHI TOYHO, TO
3a BIIXWICHHSAMH 1iX PO3MIPIB MOXKHAa 3pOOMTH BHCHOBOK TPO TOPYIICHHS
MPOBENICHHS 30y/DKEHHS B TOMY UM 1HIIIOMY BiJUIUTI CepIIs.

Peryasinisi cepueBoi aisibHocTi. Cepile Mae HaJA3BUYAWHO TOCKOHAIMA MEXaHI3M
MPUCTOCYBAHHS JI0 MiHJIMBUX YMOB, B SIKUX 3HAXOAUTHCS )KHBUH OpPTaHi3M.

BuyTpimni cepueBi mexanizmu peryasmii. Cepue Moxe 3MIHIOBaTH CBOIO
TUSTIBHICTh HE3QJIEKHO BiJ] 30BHIIIHLOTO BIUIMBY. Jlocaiaum Ha cobakax 3 MOBHICTIO
JCHEPBOBAaHUM CEpIIEM T[OKa3ald, II0 TaKe CeplIe MOXKe B TMEBHUX MeXax
pErylioBaTH CBiil pUTM y BIANOBIJHOCTI 3 HaBaHTaXeHHsM. Taka perymnsuis cepus
3a0e3MevyeThCs, 3 OAHOTO OOKY, BIACTUBOCTSIMH CEPIICBOIO M’si3a, a 3 IHIIOTO -
BIIACHOIO HEPBOBOIO cHCTeMOI. OcTaHHS BKIIOYAE€ PELENTOPH PO3TATaHHS,
adepeHTHI, BCTaBHI U edepeHTHI (ampeHepriydi Ta xojiHepriyHi) Heuponu. Ili
HEHUPOHU YTBOPIOIOTH BHYTPIMIHBOCEPIEBI PeGUICKTOPHI AYTrH, 110 3aMUKAIOTHCS B
IHTpaMypajdbHUX TaHMIISX Miokapaa. PerymstopHi mnporecu, 3A1MCHIOBaHI
BHYTPICEPIICBOI0 HEPBOBOIO CHCTEMOIO, 3HAXOMSTHCS MiJ KOHTPOJIEM OIyKarouoro
HEpBa. Y TOM K€ 4ac, BAXKJIMBE 3HAYCHHSI MAIOTh GHYMPIUHbOKIIMUHHI MEXAHI3MU
peeynayii, sKi  3a0e3MeuyroTh 3MIHM 1HTEHCHUBHOCTI pPOOOTH MioKapaa y
BIJIMTOBITHOCTI 3 KIJTBKICTIO KPOBI, 0 HAAXOAUTH 10 cepils. Lleit mexaHi3m oTpuman
HAa3BY «3AKOH cepys» - CUJIa CKOPOYCHHS MiOKap Iy MPOMOPIIiiHA CTyIEHIO BUX1THOT
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BETUYMHU M S30BUX BOJIOKOH - JIOBXHHI M S30BHX BOJOKOH a00 CTyNEHIO iXx
PO3TATYBaHHS i 9ac J11acTOJH.

3oBHilIHIN BIJIMB Ha ceplie 31HCHIOETHCS 32 JIOTIOMOTOI0 IMITYJIBCIB, K1 HAAXOIATh
3 MEHTPATLHOT HEPBOBOI CUCTEMU MO CUMIATHYHUX 1 MapacCUMIIaTUYHUX HEPBax, a
TaKOXK TYMOPQJIBHUM IIIJISTXOM.

Mix cepuem Ta HEeHTpaMu OIyKarouoro HepBa iICHY€ JIBOHEUPOHHM 3B’ s130K. llepmri
HEHPOHM pO3TAIIOBaHI B JOBracCTOMY MO3KY, a iX BIAPDOCTKH - aKCOHH - B
IHTpamMypajbHUX TaHIisAX cepusd. TyT OepyTh MOYaToOK IpYyri HEWPOHH, BIAPOCTKH
akux Hayth Ao Bysna Kicca-drneka, M’S30BUX BOJIOKOH TMepeacepAb Ta 0
aTpio-BEeHTPUKYIISIPHOTO By3J7Ia.

Cumnamuunuil Hepe Tiepellae€ CBOI IMIYJIbCH IO CEpls TAKOX MO JTBOHEHPOHHOMY
naHigory. Ilepun HelipoHu po3ramoBaHi B OOKOBHUX poOrax TpyIHOTO BiIALTY
CHIMHHOTO MO3KY. IX BiZIPOCTKH 3aKiHUYIOTHCA B INMHHMX i TPYJHHX CUMIIATHYHHUX
By3i1ax. OcobauBO 6araTo BOJIOKOH IMiIXOAMUTH JI0 CEPIIs Bij 31pUaToro raHrmisl.

Y 1845 p. Oparu BebGep mnokazanm, M0 TOApa3HEHHS OIyKAlO4oro HepBa
SJEKTPUYHUM CTPYMOM BHIKJIMKA€ CIOBLIBHEHHS PUTMY pOOOTH ceplis (HecamusHa
xpowomponna 0is1). OAHOYACHO 3MEHIIYEThCS CHJIa CEPUEBUX CKOPOYECHB
(necamusna iHomponna 0is), 30ymIUBICTH CEPIEBOTO M’si3a  (HecamueHa
bammomponna 0Ois) Ta WIBUIKICTh MPOBEICHHS IMIYILCIB Yy cepli (HecamusHna
opomomponna 0is). Ilpu cUIbHOMY MOJpa3HEHHI OJIyKal4yoro HepBa MOXKIJIMBA
MOBHA 3YIMHHKAa CEepIEeBOi JISIIBHOCTI, OJHAK HOro poboTa MOXE MOCTYIOBO
BIIHOBUTHCH, HE3BAKAIOYM HA IIOAPA3HCHHS, SKE MPOMOBXKYeEThes. lle sBuie
Ha3BaJM BUCIHM3aHHIM Cepls 3 IiJ BIUIMBY ONyKawo4doro HEpBY. [HKomW s
ONMyKalo4oro HepBa Ha Ceplie CXOoKa 3 €0 CUMIATUYHOIO HEpBa, TOOTO cepiie
OpUCKOpIOE CcBOIO poOoTy. lle MokHa TOSCHUTH TUM, IO JESIKI BOJIOKHA
OyKaro4yoro Hepma, sIK 1 CUMIATUYHOTO MO PI3HOMY BILUIMBAIOTH Ha pOOOTY ceplis.
[Ipu #ioro moapasHEHH! CIOCTEPITAETbCS HO3UMUBHULL XPOHO-, [HO-, Oammo- i
OpomMomponHuil eghexm.

BB cumMmaTMYHMX HEpBIB Ha Ccepre MPOTWICKHUW il ONMyKarouoro Hepsa.
[Tonmpa3HeHHs] CUMIATHYHUX HEPBIB BUKIWKAE 30UIBIICHHS KUIBKOCTI CEPIIEBUX
CKOpoueHb. [0 CKiaqy CUMMIATUYHUX HEPBIB BXOMASThH CICLIalbHI BOJOKHA, SIK1
MPUCKOPIOIOTh CcepleBUi puTM. HepBOBI BOJOKHA, IO BIUIMBAIOTH HA CHITY
CEpLIEBUX CKOPOYEHbB, MIAXOAATh O€3M0CEepEeaHBO A0 INUTYHOUKIB CEpLs 1 MO3UTUBHO
BILUIMBAIOTh HA X pOOOTY.

BcranoBneHo, 1m0 BOHM MalThb TPO(PIUHMIA BIUIMB, TOOTO MOJIMIIYIOTH HOTO
KUBJICHHS 1 TOMY OyJiM Ha3BaH1 mMpopiyHuMU.

Peduextopna peryasinis. Y peduiekTOpHIN peryssiii cepueBoi AisiIbHOCTI OepyTh
y4acTb HEPBOBI HEHTPH JOBIacTOro 1 CIMHHOTO MO3KY, TinmoTajiaMmyca, JiMOi4HOT
CUCTEMH, KOpH TMiBKylb. [Ipo 11e CBIAUUTH, 30KpeMa, MIABUIIEHHS aKTUBHOCTI
CepIIEBO-CYAMHHOTO IIEHTPY IIPH PI3HUX IIOBEIIHKOBUX PEaKIlisfAX, EMOIINHUX
cTaHaxX (XBWJIIOBAHHSI, CTPaxX, 3JIICTh), a TAKOX MOMKJIMBICTb YTBOPEHHS YMOBHUX
pednekciB. BigoMe 301IbIIEHHS] 9aCTOTH CEPIIEBUX CKOPOUYEHb y BEPXOBHUX MOPIT
KOHEW Tepe]; CTapTOM MOYKHA PO3IIHIOBATH SK OIHUH 3 TIPOSIBIB YMOBHOTO PedUIeKCy
Ha 00CTaHOBKY.
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Ilpu namuckanni nanvyamu Ha oO4Hi AOIYKa 3a7NSKHO Bi TOHYCY aBTOHOMHOI
HEPBOBOI CHUCTEMHU MOXKE€ HACTaTH 3HWKEHHS a00 MiJABUIIEHHS YaCTOTH CEPIEBUX
ckopoueHb Ha 10-20 ymapiB 3a xBununy (pegrexc Awnepa), a SIKIO KOHIO HAKIACTH
3aKpyTKy Ha TIpaB€ BYXO, TO CEPIEBUN PHUTM MPUCKOPIOEThCH. lle moB’s3anHo 3
Mepenavero iIMITyILCIB 10 JIMIIHbOBOMY HEPBY /10 CUMIIATUYHUX HEPBOBUX IICHTPIB.

BaxnuBe 3HaueHHs B peryisiuli poOOTH ceplisl MalOTh PELENTOPH, K1 3HAXOIATHCS Y
BEJIMKUX KPOBOHOCHHUX CYAMHAaX (Iyra aopTH, COHHI aprepili, YCTS HNOPOKHUHHHUX
BeH). Tyt posramoBaHi 0apo- Ta XeMOpELENTOpH, IO YTBOPIOIOTH TaK 3BaHI
CynuHH1 peduiekcoreHHl 30HU. HepBOBI 3akiHYEHHS JOLUEHTPOBUX HEPBIB,
pO3TallOBaHl B CYAWHHIA CTIHII BKa3aHUX aprepid 1 aopTH, SBIAIOTH COOO0IO
IIPecOpelienTOpy. 1X aJeKBaTHUM TOAPA3HUKOM € PO3TATYBAHHS CTiHKM CYJAUH IpHU
1JIBUILICHH] apTEePI1aJIbHOTO THUCKY.

I'ymopanbHa peryJsiisi AisIbHOCTI cepusi 3IHCHIOETbCS 010JI0T1YHO aKTUBHUMH
pPEUYOBHUHAMH, 110 BUIUISIOTHECA B KPOB 1 JiMQy 3aJ103aMH BHYTPIIIHBOI CeKpelii Ta
Mpy TOAPA3HEHHI TUX YW IHMUX HepBiB. [lompasHeHHsS 3aKiHYEHb OJYKAarOuoTO
HEpBa BUKJIMKAE BUWIUICHHS alleTUIXOJIHY, a MPU TMOAPa3HEHHI CUMIATUYHHUX -
HOpaJpEHATIHY (CI/IMHaTI/IHy) 3 HaI[HI/IpHI/IKlB y KpOB HAaIXOIUTh aﬂpeHamH
Hopagpenanin 1 azxpeHaliH CXOXl 3a XIMIYHMM CKJIaJOM Ta €0, BOHH
NPUCKOPIOIOTh 1 TOCHIIIOIOTH POOOTY CepIsl, AaleTUIXONiH - TallbMy€ HOTO
TiSUTBHICT. TUPOKCHH 1 TPUHOATUPOHIH 30UIBIIYIOTH YAacTOTY 1 CHJIy CEpIIEBHX
CKOpPOYEHb, TMIJABHUIIYIOUM UYYTAUBICTH CEpI 0 HOPAApEHANiHy 1 aJpeHaliHYy.
XeMOoperenTopy MoIPa3HIOIOTLCS TyMOPaTbHUMU (DaKTOpaMu IMPH 3MiHI XiIMIYHOTO
ckiany kpoBi: Hamiok CO2, Hectaya O2 Ta ASSKUX IHIINX PEYOBUH BUKIUKAIOTh
BIJIMOBIIHY 3MIHY CepleBOi AisbHOCTI. [IpurHiuyeThcsi poboTa ceplisl py HecTadl
KucHIO Ta Hammumky 1oHIB H+ ta HCO- Benuky pons B perynsiii cepreBoi
TUSTBHOCTI MaroTh €JEKTPONiTH, 30KkpeMa 1oHu Ca2+, K+ ta Na+, oCcKiIbKM BOHU
O0epyTh y4acTh B TeHepallii HepBOBOTO IMIYJIBCY 1 B €JIEKTPOXIMIYHOMY CIIOJTyYEHHI.
Hagnumok ioHiB K+ pi3ko 3HMXKYE 30yIIUBICTh IEUCMEKEPIB, MPUTHIYYE TISTBHICTD
CepIls 1 HaBiTh MOYK€ BUKJIMKATH MOTO 3yNMUHKY B aiactomi. lonn Ca2+ migBUIyIOTh
30y/IITMBICTH Ta MPOBITHICTH MIOKap/a, MiJCUITIOIOTH CEPIIEBY MisUTbHICTD.

3. CynunHa cucrema

Heo0x1aHOI0 yMOBOIO HOPMAJIBHOTO (PYHKIIIOHYBAaHHSI KIIITWH, TKAaHUH Ta BCHOIO
opraHiamMy € Oe3lnepepBHUN pyX KpoBI MO KpPOBOHOCHHMX cyauHax. HapiTh
KOpOTKOYacHa 3yMUHKa PyXy KpOBI 1O CyAMHAax, OCOOIMBO B TOJOBHOMY MO3KY,
MOXKE MPHU3BECTU N0 3aru0esi >KUBOro opraHizMmy. I[IuTaHHS KpOBOOOITY I[IKaBHIIU
BUCHHMX III€ Yy JaBHHUHY. Ta 3p03yMiTH HOTo TMPHHIIMII JOBTUH Yac HE BAABAIOCH.
Jlume y XVII ct. Binbsim ["apBeii 10BIB, 110 KPOB PYXA€ThCA MO CUCTEMI CYJIHUH, SIK1
YTBOPIOIOTh BEJIMKE 1 Maje Koysia KpoBooOiry. Cxema KpoBOOOiry, 3alporoHOBaHa
I"apBeem, maitxke 6e3 3MiH AIHIIUIA 10 HAIITUX JTHIB.

Benuke kono kpoeoo6icy (CUCTEMHE) PO3MOUYUHAETHCS 6I0 16020 ULTYHOUKA Cepysl
a0OpTOI0, KA JIa€ PO3TaTy>KEHHS, 10 MEPEXOsITh B apTepii, apTepioniu, KamiaspH 1
BEHU BCHOTO Tia. 3aKIHYYETHCS JIBOMA BEIMKHUMH BEHAMU, 10 BHAJAIOTh Y npase
nepeocepost.

Mane Kono Kpoeoodizy (nerenese, TUXaabHE) POMOUNHAETHCS 3 HPABO2O WLTYHOUKA
JIETEHEBOIO apTepi€lo, SKa PO3TalyKyIOUHCh, MEPEXOAUTh B KamIsipu JIETCHb Ta
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3aKIHYY€TbCS JIETEHEBUMU BEHAMH, 10 BHAJAIOTh 6 .Jiee nepeoceposa. llpu
po3ciabiieHH] Tepeacepab, TOOTO Il Yac M1acTONH, iX MOPOKHUHN HAIIOBHIOIOTHCS
KpOB’10 (JIiBE - apTepialIbHOIO, a TIPABE - BEHO3HOIO).

Kpoeonochi cyounu 3a HAaNMOMMPEHIIOW KIacu(IKAIIE AUIATHCS HAa apTepii, BEHU
Ta Kamuisapu. Apmepii — 11 CyIuHH, 10 SKUX KPOB TE€UE BiA CEpIs HE3aJNEHKHO Bif
TOr0 apTepiajibHAa BOHA (3 JIBOTO IITYHOUYKA) YA BEHO3HA (3 MPAaBOro MUIYHOUYKA).

Benamu xpoB Teue 510 cepls, sk apTepialibHa (BiJ] JEreHb), Tak 1 BeHO3Ha (B1J yCIX
1HIMX opraHiB Tina). CTIHKM apTepii 1 BEH MaloTh HEoqHAKoBY OynoBy. Tak aprepii
BEJIMKOTO KOJIa KPOBOOOITY 3a3HAIOTH BILUTUBY BHCOKOTO THCKY 1 TOMY MalOTh 3HAUHO
TOBUIYy W MILHINIY CTIHKY HDK BEHH. Y BEHaX € KJamaHW, SKi MEepeliKoIKaloTh
3BOPOTHOMY pyXy KpoBi. Kamijasipy MawTh CTIHKHM, YTBOPEHI 3 OJHOTO IIapy
€HJIOTEIIO.

Pyx kpoBi MO KpPOBOHOCHHMX CYIMHAaX 3IIMCHIOETHCS y BIJAMOBIIHOCTI J0 3aKOHIB
rigponuHaMiky. BueHHs mpo pyx KpoOBi (eemodunamixa) 3acHOBaHE Ha (PI3MUHUX
SBUIIAX PyXy PIAMHHU B 3aMKHYTHX TMOCyInMHax. [ emMmonuHaMika BUBHAYA€THCS IBOMA
CHWJIAaMH: THCKOM, TiJ SKUM pIiJIMHA PyXa€TbCsA, 1 OMOPOM, SKUH 3a3HAE piauHa
BHACIIIJIOK CBO€1 MIIILHOCTI, TEPTSIM 00 CTIHKH CYyOUH Ta BUXPOBHMH pPyXaMH.
Cunoro, sika CIpusie pyXy KpOBI MO CyAWHAX, € PI3HUIA THCKY, 110 BHHHUKAE Ha
MOoYaTKy 1 B KiHII cyauHu. O0’eM KpOBI, 110 MNPOXOJUTH 332 OJUHUIIO0 Yacy yepes
aopty ab0 MOPOXHHUHHY BEHY 1 uepe3 JIEr€HEBY apTepil0 YU JIETCHEBI BEHHU,
onHakoBuil. KinbKicTh KpOBI, sika BIATIKA€ BiAg cepis (B HOpMi), BiAMNOBIaE
KUJIBKOCTI ii IPUTOKY 710 cepls (Tak 3BaHE 8eHO3HE NOBEPHEHHSL).

3HayHUM BIUIMB Ha 1IHTEHCHBHICTh PYyXy KPOBI Ma€ €JIaCTUYHICTh CyJUHHUX CTIHOK.
besnepepBHuii TIMH KpPOBI 1O BCIM CYIMHHIA CHCTeM1 3a0€3MeuyeThCs
€JTACTUYHICTIO Ta MPYKHICTIO a0PTH 1 apTepiit.

[lin 4Yac cucTomu KIHETUYHA EHEpris CEepIEeBOr0 CKOPOYCHHS BUTPAYAETHCS Ha
BUTHAHHSA KpPOBI Ta PO3TATYBAHHS CTIHKM aOPTU 1 MEPETBOPIOETHCS B EHEPTiIO
€JIACTUYHOTO HANpPYXEHHS apTepiaibHUX CTiHOK. Cuiia eJacTUYHOTO Hamlpy>KeHHS
CYIMH TIATPUMYE KPOBOIUIMH T 4ac miacToiu. OCKUTbKH Cepiie BUKHIAE KPOB Y
CYIMHH BEJIMKOTO 1 MaJIOTO KOjla KPOBOOOITY MOPIIISIMHU, TO TMOTIK KPOBI B apTepisx
HOCHTD MYJABCYIOUUI XapakTep.

Po3piznaioms 00’ €My ma JiHIUHY WIGUOKICMb meyii KPo6i y CYOUHAXx.

06 ’emna XapaKTepU3YEThCSA KIIBKICTIO KPOBi, IIO HPOXOAUTH Kpi3b MOMEPEUHUI
nepepiz Oyab-sIKOi IUISHKA KPOBOHOCHOI CHUCTEMH 3a OJMHMITIO Yacy. 3aMKHYTICTh
KPOBOHOCHMX CYAWH CBITYHUTH, IO 115 IIBUJKICTh OJJHAKOBA Ha BCIX JUISHKAX, TOOTO
Kp13b 3araJIbHUM MPOCBIT KAMUJIAPIB 1 MONEPEYHU Nepepi3 aOpTH NPOTIKAE OJJHAKOBA
KUIBKICTh KPOBI 32 OJUHUIIIO Yacy.

Jlinitina MBUAKICTh KPOBOIUIMHY XapaKTEPU3YEThCS JTOBKHHOK KPOBOHOCHOI
CUCTEMH, SIKy KpOB MPOTIKAE 3a OAMHUINO Yacy. Ha pi3HMX JUISTHKaxX IS MIBUAKICTH
pizHa. Bona oGepHeHO mpomopIliiHa MPOCBITy CyIUH. Tak, B aOpTi cOOaKM i Jac
cuctoiau BoHa craHoButh 0,5 m/c, y coHHiil aptepii - 37, crerHoBii aprepii - 33
cMm/c, y kammsapax - 0,5-0,8 mm/c. Eputponut npoxoauts kamiasp 3a 1 ¢, a 1 mm3
KpoBi - 3a 4-6 rox. Bce 1e cnpusie mBuakoMy 0OMiHY pe4OBHH. Y BeHaX MIBUAKICTb
Tedii KpOBI MOCTYIOBO 30UIBIIY€ETHCS A0 33 CM/C, OCKIIBKM BOHH 00’ €THYIOTHCS Y
JIBI TIOPOXHHUCTI BEHW. Y IMX BEHAX MIBHUJKICTb TeUli KPOBI 3aJICKUTH I1I€ BIJ
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IUXabHUX PYXiB rpyaHoi KmiTku. [1ix yac BauXy BOHA MPUCKOPIOETHCS, a MiJ Yac
BUJIUXY CIIOBUTHHIOETHCS.

VY cepenHiXx BeHax KpOB Teue 31 MBHAKICTIO 6-14 cm/c. TakuM 4MHOM, IMIBHUAKICTH
Tevil KpOBi y BeHax MPUOJIM3HO y 2 pa3u MEHINA, HIK B apTepisix, SKUX B OpPTraHi3Mi
Maibke y 2 pa3u MEHIIIe, HIX BEH.

OcHOBHUM MiclieM OOMIHY MIK KPOB’IO0 Ta TKAHMHHOIO PIAMHOIO € KamuIspHA CiTKa
a00 MIKpOLUPKYISITOPHE Pycio. 3arajibHa KIJIBKICTh KalUIAPIB B KOJIAX KPOBOOOIry
HapaxoBy€ COTHI MIJBHOHIB, a X JOBKWHA, HE3BAXKAIOUX HA MaJll po3Mipu (JOBKUHA
0,3-0,7 mm, miametp 5-20 MKM), THCSUI KitoMeTpiB. Dopma, po3MipH Ta KUIbKICTh
KalmuIsSIpiB 'y PI3HUX OpraHax HEOJHAKOBl, iX OUIbIIe Tam, Ji€ BiAOyBalOThCS
IHTeHCHBHI O0OMIHHI Tiporiecu. Hampuknan, y cepueBomy M’si3i Ha 1 Mm2
MOTIEPEUHOTO PO3PiI3y TKAHUHM 3HAXOAUTHCA y 5-6 pa3iB OlIbIe KamuisIpiB, HDK Y
CKEJIETHOMY M’si30Bl. Y JpiOHMX TBapWH IIUIBHICTh PO3TAIlyBaHHS KamlIspiB
OuIbIIa, HIXK y BEIUKUX. Pa3om 3 TM, He BCl Kanuisipyu (yHKIIOHYIOTh OJIHOYACHO.
Y M’s31 TBapWHU, KU aKTUBHO CKOPOYY€ThCs, (pyHKIIOHYe KamisipiB y 25-30
pasiB OuTbIIE, HIXK Y M S130B1 B CTaH1 CIIOKOIO.

Apmepianvhuit nynpc. Cepiie Ml 9ac KOXXHOTO CKOPOYCHHSI BHINTOBXYE B aOPTY
OinpIIIe KPOB1, HI’K BOHA MOYKE BMICTUTH. TOMy B MOMEHT CUCTOJIHU Ceplis OYaTKoBa
JOUISTHKA aOpTHU PO3TATYETHCS 1 BMINIYE BeChb 00’€M KpOBl, IIO BUIITOBXYETHCA
INUIYHOYKaMH. 3aBJsSKH €JacTHUYHIM CTIHII aopTH, PO3TIArHyTa 1Ii JAUISHKA
CKOPOYYETHCS Ta KOJIMBAETHCS 1 11€ KOTMBAHHS MEPEIAETHCS Ha apTepii.

Enactuunicte aoptu Ta apTepiii TOPOMKYE sGuue apmepiarbHoO20 NYIbC)y -
PUTMIYHUX KOJIMBAaHb CTIHKW CYIWH 3YMOBJICHHMX ITiJIBUIICHHSIM THCKY B IEpioJ
CUCTOJIHM CEPIIS 1 MOUIMPIOBAHUX B3JIOBX apTepiil y BUITISI MYIbCOBOI XBHUJI.

[IBuaKICTH MYTHCOBOT XBHJII HE 3B’s13aHa 31 MIBUJKICTIO Teuii KpoBi. [TynbcoBa xBuIs
MOIIMPIOETHCA 31 MBHUIKICTIO 7-9 M/c, a B mepudepruuHux aprepisx ii MIBUIKICTD
CTaHOBHTHL 6-12 M/c, TOAl SIK IIBHUJKICTH TeYili KPOBI B aOpTi CTaHOBUTH Jjwmiie 0,5
M/c. TloctymoBo, B Mipy BiJjIaJieHHS BiJl CepIlsi, MYJIbCOBAa XBUJISl 3aTyXa€, a B
Karijisipax BOHa B3araji BiJICyTHS.

Apmepianouuti nyisc XapaKTepU3yeThCSI TAKUMH OKa3HUKAMU:

a) 4aCTOTa — YaCTUW Ta yIOBUIbHEHUI;

0) MBUIKICTh — IIBUAKUN Ta IMOBIJIBLHUIA;

B) BEJIMYMHA — BUCOKHHA Ta HU3BKU;

I') HallpYXEHHS — TBEpAUI Ta M’ AKUH.

JlOCTiIKYIOTh TYABC Y CUIBCHKOTOCTIONAPCHKUX TBAapWH METOAOM TNanblamii Ha
JOCTYIIHUX JUIS IBOTO apTepialbHUX CylWHaX. Hampukiam, y KOHS ITyJbC
JTOCHIKYIOTh Ha 30BHIIIHINA MiAIIENCNOBiN apTepii B CyAWHHIN BUPI3II HUKHBOT
mIeJieNd, y KOpIB - Ha JIMIBOBIA apTepii MO Kparo >KyBaJbHOTO M’s3a YU Ha
XBOCTOBIH aprepii. ¥ ApiOHUX TBapHH - MyJIbC JAOCIIKYIOTh Ha CTETHOBIN apTepii,
IMOOKO y TaxoBiM AUISHIN, a00 Ha manbleBiil apTepii. OTxe, MyabC IEBHOIO MIPOIO
BioOpaXkae poOOTy cepisi Ta CTaH apTepianbHOi CYIMHHOI CTIHKH, a WOTO
JIOCITIJDKEHHST Ma€ BEJIMKE 3HAYCHHS JJISI BUSHAYCHHS CTaHy OpPraHizMy i1 0COOJIMBO
JUTSI TIaTHOCTUKH XBOPOO CEPIIsl Ta CyUH.

Tuck Kpoei. AprepianbHuil TUCK KpOBI 00YMOBJICHUH 11 THCKOM Ha CTIHKH apTepii i
3aJIEKUTH B1J 00’ €My KpOBI, III0 HAJXOUThH 13 CEpLs Ta BiJl ONOPY BIATIKAHHIO KPOBI
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y IpiOHMX apTepisx, aprepiosiax 1 Kamuisgpax. ApTepiaibHHUM THCK BU3HAYaIOTh
MpWIaJIaMy PI3HUX KOHCTPYKIIIH, K1 HA3UBAIOTHCSI TOHOMETPAMH.

30UTbIIeHHsT THCKY KpPOBI B apTepisiX IMiJ 4Yac CHCTONM IUIYHOUYKIB Ha3UBAETHCS
MaKCUMaJlbHUM, a00 cucmoniyHum muckom. 3MEHIICHHS THCKY KpPOBI BHACIiJOK
J1acTONM BIATIOBIAAE OdiacmoniuHomy mucky 1 Ha3UBA€ThCA MiHIMAJIBHUM. Pi3HHIIS
MDK CHCTOJIYHUM Ta JIaCTOJIIYHUM THUCKOM CTaHOBUTb MYIbCO8Uli muck. BiH
MPOTMOPLIAHUIN KIIBKOCT1 KPOBI, SIKa BUKUJIAETHCS 1] YaC CUCTOJIM Ta XapaKTepu3ye
BEJIMYMHY CHCTOJNIYHOTO 00’eMy. BennumHa KpOB’SIHOTO THCKY 3aJ€XHTh Bij
Oaratbox (akropiB. Hampukmnan, y KopiB BiKOM 2-5 pOKIB CHUCTOJIYHUM THUCK Ha
XBOCTOBI# aprepii craHOoBUTH 107-120 MM pT. CT., @ y TUIBHUX KOPIB THCK KPOBI
Moxke csratd 230 MM pT. cT. Y CBHUHEH BIKOM JI0 2-X POKIB CHUCTOJIYHHN THUCK
CTAHOBHTH B cepeHboMy 133 MM PT. CT., y Bitli 4-5 pokiB - 153, y cTapiimux TBapuH
3poctae - o 164 MM pr. cr. Di3uyHEe HABAHTAKEHHS BUKJIUKA€E 30UTbIICHHS
apTepiaJibHOT0 THUCKY MEpPEBaXHO 3a PAXyHOK IOCHUJIEHHS poOOTH cepls, a
CUCTEMAaTHYHE TPEHYBaHHS TPHU3BOAUTH /IO CTIMKOTO MIiJBUILNEHHS apTepiaabHOTO
TUCKY. 3HIDKCHHS TEMIEpaTypu TOBITPS  CYIMPOBOIKYETHCA  30UIBIICHHIM
apTepiaibHOTO THUCKY, OCKUIbKM TpPU LbOMY CIOCTEpITa€eTbCs 3BYKECHHS CyIOUH
MIKipH. 3 BIKOM THUCK KPOBI 3pOCTa€, IO MOSCHIOETHCA BTPATOIO €IACTHYHOCTI
KPOBOHOCHMX CyHH. CTiiiKe 30UIbIIEHHS YU 3MEHIICHHS TUCKY KPOBI CB1IYaTh MPO
nopyueHHs: QyHKII OKpeMUX OpraHiB abo BCbOro opraHizmy. IligBuiieHHs
apTepiajJbHOrO TUCKY HA3UBAETHCS 2iNEPMEH3iclo, a 3HNKEHHS - 2inomen3iero. Tuck
KpOBI y BEHaX Habarato MEHILIWW, HDK B apTepisx. Tak, y BeHaxX pO3TalllOBAHUX y
IpyIHIA TOPOXKHMHI, BIH Mailke JOpPIBHIOE arMoc(epHOMY 1 3aliekuTh Bia ¢asu
IUXaHHsS. Y BEHax, SKl JIeKaTh 32 MEXaMHU TPYAHOI MOPOKHUHM, TUCK JOPIBHIOE
3-10 mm pt. cT. Hu3bkuii THCK y BEHaX HE MOXke 3a0€3MeUYuTH TeMOAMHAMIKYy Ha
HEOOX1THOMY PIBHI 1 B I[bOMY BHIIQJIKy BIUIMBAIOTH 1HIII, JOTIOMIXHI (DaKTOpPH.
30kpemMa, 30UTBIIYETHCSI 3ACMOKTYBaHHST KPOB1 TPYHOIO KJIITKORO ITiJ1 Yac 1HCHiparii
1 IPU [IOMY BEJIUKI MOPOKHUCTI BEHU HAMTOBHIOIOTHCS KPOB’10; CKOPOUCHHS M’ SI31B,
K1 BUTUCKAIOTh KpOB 3 BeH. KilamaHu BeH TakoX CHPUSIIOTH OJHOHAINPABICHOMY
MOTOKY KpOBi JIO ceplid. BrimB auxalbHHX pyXiB Ha BEHO3HHH KpPOBOOOIT
HA3MBAIOTh JUXaJIHbHIUM HACOCOM.

KpoBoo0ir B o0kpeMux AUIAHKAX OPpraHizmy

Ilepebpansvnuit Kposooodic. Mo30K I CBOTO >KUBJIEHHS OTPUMYy€ HabaraTo OuIbIiie
KpOBI, HDK 1HIII opraHu - Outa 10-15% xBuimHHOTO 00’€My KpOBi. OCHOBHHIA
INPUTIK KPOBI JO TOJIOBHOTO MO3KY BiJOYyBa€ThCS uepe3 YOTUPU aprepii: ABI
BHYTpIIIHI COHHI Ta JBlI BepTeOpanbHi. KpOBOTIK y MO3KYy pO3NOAUISETHCS
HEpiBHOMIpHO. B cipiii peuoBHHI KOpH BEJIHWKOIO MO3KY MIBHAKICTH KPOBOILIUHY
csarae 100-140 mur/xB. Ha 100 r TKaHUHM, a B OUTIH pedyoBHHI - BCboro 15-24 Mi/xB.
Ha 100 r. Ilpu npomy 3miHa (PyHKIIIOHATBHOTO CTaHY NMEBHUX JUISHOK (IIEHTPIB)
TOJOBHOTO MO3KY 3yMOBIIIO€ 3HA4HI 3MIHM iX KpOBOIIOCTaYaHHS Ha TJI BHCOKOL
CTablILHOCTI 3araJlbHOr0 MO3KOBOTO KpoBooOiry. KpoB, mo BiATIKae BiJl MO3KY
HAJXOIUTh Yy BEHH, SKI YTBOPIOIOTh CHHYCH B TBEpJild MO3KOBili OOOJOHII.
BaxnuBoio 0coOMMBICTIO MO3KOBOTO KPOBOOOITY € Oe3MepepBHICTh KPOBOTOKY, 11O
3a0es3reuye MOCTIiHE HAAXOMKEHHS KHCHIO 10 HeWpoHiB. OCTaHHI TMHYTh BXKE
gyepes3 5-6 XB., AKII0 KUCEHb IIEPECTAHE 10 HUX HAJAXOIUTH.
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Kpoeoobiz y cepyi. KpoB y Miokapa HaaxOIWUTh JABOMAa BIHIIEBUMHU apTepisiMu, SKi
BIJIXO/ISITH BIJl CHHYCIB 0331y ABOX CTYJIOK aOpTaJIbHOTO KJlallaHa B KOPEHI aOpTH.
KpoBoo0Oir y BiHIIEBHX CyIHHAX Cepls 3IIMCHIOETHCS MEPEBAKHO IIiJT Yac J1aCTOJIH.
Y MOMEHT CHCTOJIYHOTO HAamNpy>KEHHS M[UIYHOUYKIB CEpLEBHA M’S3 CTUCKAE
pO3TaIIoBaHl B HOMY CYIWHH, a TOMY KPOBOIUIMH 3MeHIIyeThcsl. OnHaK MiOKap.
Ma€ YMCJIEHH1 MITOXOH/IPIi 1 BACOKUI BMICT réMOIIO0IHY, 10 BiAIrpae pojb OAHOIO
3 MmexaHi3MiB 30epiranHs O2. EMONIAHMI CTaH MOX€ BUKJIMKATH MOCWICHHS 4d
nocnabiaeHHsl MOTOKY KpoBi y Miokapai. Hanpukiaa, B ekcnepuMeHTI KOpOHapHUMA
KpOBOOOIT y cOOaKu 3HAYHO MOCUIIFOBABCS, KOJIM BOHA 0aumsia KiIlKy.

Jlezenesuii Kpo6oobiz. Y nereHi KpoB HAAXOAWTHh SK 3 MaJoro (4epe3 JIETeHEBY
apTepir), Tak 1 Beaukoro (OpoHXxianbHI apTepii) Kojia KpoBOOOIry, MpoTe ra3000MiH
M1’ BEHO3HOIO KPOB’I0 Ta MOBITPSM, IO HAAXOAUTH Y JIET€HI, 31HCHIOETHCS JIHIIIE
3a paxyHOK Mayioro Kkosa. €MHICTh CYIMHHOTO pycla JIET€Hb MOXE 3HA4YHO
3MEHIITYBaTUCh 200 301IbIITYBATUCh, OCKUIBKH JIETEHEBA TKAHWHA JYXKE €IaCTUYHA Ta
3aTHa PO3TATYBATUCH. YHACHIOK IOTO HAIOBHEHHS KPOB’IO JIETEHb MOXKE
3MiHIOBaTUCS B Mexkax 10-25% mo 3araibHOTO 06’ €My KpOBi, @ TOMY JIET€HI € OTHUM
13 Oprais, 110 JeNOHYIOThH O113bK0 10% BCi€l KpOBi OpraHi3my.

Kpoeoooiz y neuinyi. OcobaruBoCTI KpOBOOOITY y TEUiHIl MOB’S3aHI MEepeayciM 3
MpPOLIECOM TpPAaBJIEHHS Ta BHUKOHAHHsAM 1i Oap’epHoi QyHkuii. KpoB 13 mnuryHka,
KHUILIEYHUKY 1 CEJIE3IHKH IO BOPITHIM BEHI HAAXOAUTh y MEYIHKY, A€ L CyauHa
pO3MAZAETbCsl HA CITKY BEHO3HUX KalUIAPIB, SKI 00’ €IHYIOYHCh, YTBOPIOIOThH
MEe4iHKOB1 BeHU. ToMy KpoOB, 10 HAAXOAWTH MO BOPITHIA BEHI y MEYIHKY ABIYl
npoxoauTh dYepe3 1ii Kamuisipu.Taka OymoBa KanuisspHOi cUCTeMH 3a0e3neuye
POXOKEHHST BCIET MacHh KpOB1 4yepe3 TemaTolUTH Ta 3BUIbHSE ii BiJl OTPYHHUX
IPOAYKTIB 0OMIHY (1HIOIY, Kpe30Jy, cKaroiy, heHomy). SKIo KpoB 3 BOPITHOI BEHU
HAJXOIUTh Oe3MocepeHbO B MOPOKHUCTY BEHY (M03a TEUIHKOK), TO BIIOYIEThCS
OTPYEHHS OpraHi3My Ta HOro 3aru0enbh BHACHTIJIOK HAKOIMWYEHHS MEeTaloiTiB.
3aBISKU PO3TayKeHIN KamuIgpHIA MEpexi, fKa € B MEYIiHIll, IIed OpraH MOXKe
JIETIOHYBaTH TIpH HE0OX1THOCTI 10 20% BCi€T KPOB1 Opra”izMy.

Ocoonusocmi Kpoeoobicy ¢ cenesinyi. Cene3iHka Mae ayXe CBOEPIIHY OyIOBY
KPOBOHOCHMX CyAMH. ApTepii B ii MyJblll HE PO3NAAAIOThCA Ha Kamuiapu, a
YTBOPIOIOTh ~ KUTWYKY  KIHHUEBUX  TUIOYOK, SIKI  3aKIHYYKOThCA  CIINUMU
po3mupeHHsIMU. Yepe3 OTBOpPH B CTIHKAax IMX PO3IIMPEHb KPOB Oe3MOCepeaHbO
BJIIMBAETHCA B IYJIBITY, a 3BIITH BXKE HAJAXOAWTH Y BEHO3HI CHHYCH, 1110 TAKOXX MAIOTh
CTIHKM 3 OTBOpaMHU. 3aBAsSKM Takid OyooBl CyAWH, Celie31HKa MOXke $K TIyOka
yBIOpaTtu B cebe 3HayHUM 00’€M KpoBi, a ToMy Onu3bko 16% 3arajibHOi KUIBKOCTI
KpOBI, 1110 3HAXOJMUTHCS B OpraHi3Mi, MOXeE JICTIOHyBaTHCs B 1IboMy oprasi. [1ig gac
CKOpOUYEHHS J1I00pe pO3BUHYTOI TIIaJIEHbKOT MYCKyJaTypud 3 CEeJe31HKH TpHU
HEOOX1THOCTI B 3arajbHe PYCJIO MOXKE HaIXOAUTH OJIU3bKO 75% JIEOHOBAHOI KPOBI.

Kpoeoobizc y ckeremnux m’sazax. ] >KUBJIEHHS CKEJICTHHX M’ S31B JIFOIUHH
noTpiOHO O61u3bKO 1 JI/XB. KpOBi, 1m0 CTaHOBUTH 15-20% XBHIMHHOTO 00’€MY BCi€l
KpoBi. SIkio mepepaxyBaru 00’eM KpoBoToKy Ha 100 r Macu ckeneTHUX M’SI31B, TO
BUSIBUTHCA, 110 M 513U B CTaHI CIIOKOIO OTPUMYIOTH KpoBi jmiie 2-5 mir/xB. I1ig gac
3HaYHOTO (DI3MYHOTO HABAaHTAXKEHHS KPOBOIUIMH Yy CKEJIETHHX M’sI3aX MOXE
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3poctatu Oibine HiX y 30 pasiB 1 nepebupatu Ha cede 10 90% XBUIMHHOTO 00’ €My
KpOBI.

[Ipote mig dYac MakCUMallbHUX CKOpPOYEHb CKEJIETHOTO M’si3a BHACIIIOK
MEPETUCKAHHS CYIWH MK M’ SI30BUMU BOJIOKHAMHU KPOBOIUIMH 3MEHIIYETHCS 1 HE
3aJI0BOJIBHSIE MOTPEO M’s3a B MOXKUBHUX PEYOBHHAX Ta KHUCHI.

Pecynauyia Kpoeoodicy. Ha 1HTEHCUBHICTb KpOBOOOITY BIUIMBA€ UUIUH Psif
PI3HOMaHITHUX (PAKTOPIB 1 MEpeayCciM 3MiHA JlaMeTpa KPOBOHOCHHUX CYJIUH.

Cyouno3zeyicysanvna Oia TOSCHIOETbCA THM, IO MO CHUMIIATUYHOMY HEPBY 10
KPOBOHOCHUX CYIAWH HAaAXOASATh IMITYJIbCH, SIKI MIATPUMYIOTH iX CTIHKA y CTaHl
JIesIKOT HanpyTrHu (TOHYCY). SIKIIO Ha MIKI y KPOJIMKa IepepizaTu CUMIATUYHUN HEPB,
T'UJIKU SIKOTO 3BY>KYIOTh CYIMHH BYIIIHOI PAKOBUHHM, TO TIOTIK IMITYJIbCIB MOPYIIUTHCS 1
CYIMHM ByXa OYyX€ PO3IIHUPATHCA, KPOBOHAIIOBHEHHS IOCUJIIUTHCS, BYXO CTaHe
YepBOHIIUM 1 TerunmuM. [Ipu moapaszHeHH1 IHIYKIIHHUM CTPYMOM Iepepi3aHoi
T'UJIKM CUMIIATUYHOTO HEPBA, CyAMHU BYIIHOI PAKOBUHU KPOJIMKA IMIBUJIKO 3BY3STHCA,
CTaHyTh MAJIOTIOMITHMMH, a BYXO ONiguM, IO BKa3ye Ha iX poib SK
Ba30KOHCTPHUKTOPIB (CyAMHO3BY)KYBaUiB).

IHapacumnamuuni Hepeu, Ha BiIMIHY BiJl CHUMITATUYHUX, HE MAIOTh IOCTIHHOTO
CYOUHOPO3UUPIOBATbHO20 BIUTUBY 1 B PETYIIALI] MPOCBITY CYIWH BOHH BIIITPAIOThH
AOMOMIXKHY poiib. CiliJl 3a3Ha4UTH, IO 3MIHA TOHYCY 1 CKOPOYEHb MYCKYJIaTypu
CYIMH BIJIOYBa€ThCs HE TUIBKH I1J BIUIMBOM BIJUEHTPOBUX HEPBIB, aJie 1 3a BILUIUBY
HEPBOBUX €JIEMEHTIB CAMUX CY/IHH.

Cyounopyxoeuit yenmp. llenTpasibHa HEpBOBA CUCTEMA HAJCUIIAE JI0 MYCKYJIaTypu
CYIMH TIO CHMIIaTHYHUX HEpBax Oe3MepepBHI IMMYIbCH, SIKI HAIXOIATh 3
CYIMHOPYXOBOTO LIEHTpY. BiH 3HaxomuTbcs B JOBractoMy Mo3Ky Ha 1H1 IV
MO3KOBOTO IITyHOYKa 1 Brepuie OyB Biakputuit y 1871 p. OBCIHHUKOBHUM.
CynuHOpYXOBUIM LIEHTP CKJIQJA€ThCS 3 JBOX BIIJUIB - CYAMHO3BYXKYBaJIHHOTO 1
CyIMHOpO3MKpIoBaIbHOT0.  CynMHO3BY)KYBaJIbHUWA  LEHTP  3HAXOAUTHCS B
MOCTIHHOMY 30y/KEHHI, $KE€ WIATPUMYETHCA Pe(PIEKTOPHUM Ta TyMOPaIbHUM
ITUISIXOM. Cy,Z[I/IHOBB}I)I(yBaJII)HI/II/I IEHTP OTPUMYE IMIYJIbCH 3 Tiepudepii Bif
pEeLenTopiB, PO3TAIIOBAHUX B PI3HUX OpPraHax 1 TKAHMHAX, OCOOIMBO B CTIHII IyTH
aopTH, cepul, COHHUX aprepiix Ta 1H. BaxiuBe 3HaYeHHs MarOTh
npecodapopenenTopy, po3TallioBaHi B Iy31 a0PTH 1 B IUISHII PO3TATYKEHHS COHHOI
apTepii Ha 30BHIIIHIO Ta BHYTPILIHIO (KapOTUIHUN CUHYC). Micus po3TanryBaHHs
MIPECOPELENITOPIB, SIKI PETYIIOI0TH KPOBOOOIT Ta TUCK KPOBi, HA3UBAIOTh CYIUHHUMU
pedrIeKCoreHHMMU 30HaMHU, BOHM TICHO 3B’f3aH1 3 CYIMHOPYXOBUM LieHTpoM. [Ipo
BaXXJIUBY POJb pe]ieKcoreHHoi 30HM COHHOI apTepii (KapoTUIHOTO CHHYyCa) B
peryidiii KpoB’SSHOTO TUCKY CBIIYUTH TAKUW MOCHIA. SIKIIO MEpPEeTUCHYTH COHHY
apTepiro HIKYE MiIcIs 1i pO3rady’KeHHs Ha 30BHIIIHIO Ta BHYTPINIHIO, TO
BiIOYBAEThCS IIBUIKE HAMOBHEHHS ii KpPOB’I0, BHACIIJOK YOro 30Y/KYIOThCS
OapopenenTopy 1 CUTHAJI HAAXOAUTh Y CYIMHOPYXOBUM HEHTp. BianosigHa peakiis
LHEHTPY BUKIUKAE 3HIKEHHS aprepiaibHOro THCKY. Lle 3ymMoBiIeHO TuM, IO
IMOYIbCH BiJ PELENTOPHOTO MOJsI COHHOI apTepii CHPUUYMHAIOTH pediaexTopHe
SHIDKEHHS TOHYCY CYTMHO3BYXKYBAIILHOTO IEHTPY 1 TABHUILEHHS TOHYCY SIEp
OJyKaroyoro HepBa, BHACTINOK YOTO MAiSUIBHICTH CEpPLS CHOBUIBHIOETHCS, CYyOHUHH
PO3ILIMPIOIOTHCA 1 apTepladbHUNM THUCK 3HMXKYEThCS (AenpecopHuit edekr). Brazani
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peduieKCOTeHH1 30HM MalOTh BAXKJIMBE 3HAYEHHS B PETYJIALIl apTepialiIbHOIO THCKY
KpOBI 1 B HOpMajJbHOMY CTaHl BOHM 3amodiraroTh Horo miaBuineHH:o. [lopsn 3
CYIMHHUMH INpecobapoperenTopaMy ICHYIOTh 1€ 1 XeMOpEUENnTOpH, YyTIHUBI 10
3MiHHM XIMIYHOTO CKJIaqy KpoBi. BoHW po3TamioBaHi y BUCXiJHIM YaCTHHI aOpTH 1 B
COHHUX apTepisiX, a TaKoX Yy CepIl, Cele3iHIl, HagHUpHUKax 1 Hupkax. Ll
pEeUenTopyu YyTIMBI 10 3MIH KOHLEHTpalli KUCHIO B KpOBI, HAsABHOCTI OKHCY
BYIICLIIO, I1aHIAIB, HIKOTUHY Ta IHIIMX pedoBUH. [loApa3sHEHHS XeMOpeUenTopiB
miBUIIeHO KoHIeHTpaliero CO2 mepegaeTbCs B CYAMHOPYXOBHM IIEHTP 1
MIJBUILYE HOro TOHYC. Y pe3yapTari Takoro 30y/HKEHHS HIBUIKO 3BYKYIOThCS
CYIMHU, TiIBUIIYETHCS TUCK KPOBI Ta 3pOCTa€ aKTUBHICTh IWXAIBHOTO IIEHTPY.
HeoOximHO BIAMITUTH, 110 JesSKi OIONOTIYHO AaKTHBHI PEYOBMHU (TOPMOHHU,
MENIaTOpH) TaKOXK 3JaTHI PO3IIMPIOBATH YW 3BY)KYyBaTH CyAMHH. [OpMOHHM
Ha/JIHUPHUKIB - aJpeHalliH 1 HOpaJpeHaliH, 3aJHbOi J0Jl rinogiza (Ba3zomnpecuH)
BUKJIMKAIOTh 3BY)KEHHS apTepidl 1 apTepioi OpraHiB YE€pEeBHOI MOPOXKHUHU 1 JIETEHb.
[Ipore, cyauHM TOJIOBHOIO MO3KYy Ta CepUs pO3IIUPIOIOTHCS, M0 CIpPHSE
MOKPAIEHHIO JKUBIIEHHS CEpLEBOrO0 M’si3a Ta TKaHMH MoO3Ky. HepBoBa Ta
rymMopajibHa peryssiisi KpoBooOiry TicHO moB’si3aHl. Hanpukinan, agpeHani, sKui
BUJUISIETbCA TIPU TMOAPAa3HEHHI CHMIIATUYHOT HEPBOBOI CHUCTEMH, NEpecTae IisiTU
3aBJISKU BUIUJIEHHIO B KPOB aMIHOOKCUA3H, 10 PYHHYE TOPMOH.

4. ®iziosoris aiMmpooodiry

Jlimparnyna cuctema B Opratizmi iCHye Nopsiji 3 KpOBOHOCHOIO, a TKAHWHHA P1/IMHA,
[0 BCMOKTYE€ThCSI B 1i CYIMHH, Ha3UBa€Thes JiMporo. BuHukHeHHs NiMdbaTnyHOl
CUCTEMHU IIOB’si3aHE 3 YTBOPEHHSM 3aMKHYTOi KPOBOHOCHOI CHCTEMH, 1 Xod4a
OCTaHHSl € y Jeskux Oe3xpeOeTHux, niMparhuyHa cuctema 3 SBISETHCA JIUIIE Y
xpeOeTHuX TBapuH. JliMpa BUKOHYE pAI BaXJIMBUX JUIsI Opra”izMy (GyHKIIIH,
30KpeMa:

-TIOBEPHEHHS O17KIB 3 TKAHUHHUX TIPOCTOPIB Y KPOB,

-Oepe y4yacTh y mepepo3noiiai BOIU B OpraHi3Mmi,

-TIpo1iecax TPaBJIEHHS Ta OOMIHY PEYOBHH,

-YTBOPEHH1 MOJIOKa,

-3aXHCT1 OPTraHi3My.

Mo cknady nimppamuunoi cucmemu ccaeuie BXOIATH JiMaTUUYHI KamlspH,
aiM(paTUYHI CyIUHHU 3 KJIanmaHamu, JiM(aTuyHi By3/H, py/lHa Ta MIMITHA MTPOTOKH.

Bona oxommtoe maiike BCi OpraHM i TKaHWHH, 32 BHUHSTKOM IMOBEPXHEBUX INApiB
HMIKIpH, XPSIIiB, KICTOK, IEHTPaIbHOI HEPBOBOT CUCTEMH, OPTaHa 30pYy.

BaxnuBy ponb Bimirpae rpynaHa JaimM¢pamuyna npomoka, OCKUIbBKM BOHA €
KONeKmopom, aKum naimgha Haoxooumsv y 6eHO3He pycio. Y BEIHUKOi poraroi
XynoOu Ha piBHI 4-5-T0 TPpyAHUX XpeOlliB po3TamioBaHi OiYHI CITKH JIM(aTUIHUX
CYIMH, a IMUWHUN BIJJIUT IPECTABICHUN IEKUIBKOMa CTOBOYpaMHu, IO 37TMBAIOTHCS
3 30BHIINIHBOIO Ta BHYTPINIHBOIO SPEeMHUMHU BeHamu. KpiMm Toro, TpyaHUI BiIaiI
aiMmpaTUYHOI TPOTOKM Ma€ aHACTOMO3UW 3 KpaHIANIbHUMHU CEpPEAOCTIHHUMU
gimbatnuHuMu  By3namu. Jlimpa 3 MIDKTKAHMHHUX TPOCTOPIB 30HPAETHCS Y
TiM(paTUYH1 CyAUHH, MOTIM MPOXOJUThH Y€pe3 CUCTEMY pPErioHapHUX JiM(OBY3IIB,
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HAJXOUTh y TPYAHY Ta MHUHHY JiMbaTH4YHI TPOTOKHU 1, 3PEIITOI0, MOTPAILISE Y
MOPOXKHUHHI BEHU, 3MIMIYIOYHCh 3 BEHO3HOIO KPOB'10. Y TKaHMHAX € PO3raiyKeHa
Mepexka JIM(PAaTUYHUX KamuisapiB, CTIHKA SKUX MAloTh HAJA3BUYAHHO BHCOKY
MPOHUKHICTh, Y TOMY YHCHI 1 JUIsl KOJOIMHUX PO3UMHIB Ta cycrensii. Jlimbparnani
KaniIsipd TOCTYNOBO TMEpPEeXoAsTh B ApiOHI JiM(aTHUHI CYIWHHU, CTIHKH SKHUX
HarajyrTh CTIHKU JPIOHUX BEH, OJTHAK BOHU MAOTh III€ MEHIITY TOBIIHUHY.
Innepeauia oOinvuwux nimgpamuunux cyoun, sKi MalOTh KIAMaHU 3A1HCHIOETHCS
CUMIIaTUYHIMH HEPBAMH 1 MPH 1X MOAPA3HEHHI, BHHUKAE CKOPOUCHHSI CYJIUH.
BaxxnuBe 3HaueHHs JTIM(PaTHYHUX CYJIUH IOJIATAE€ B TOMY, III0 BOHH BUKOHYIOTH POJIb
OpeHaxscHoi  cucmemu, TIO SKIM BUJAISETHCS HANIWIIOK TKAHUHHOI M
iHTepCTULIAIbHOT  piauHU. TkaHWHHA piAMHA 3 MDKTKAHUHHUX IPOCTOPIB
HAJXOIUTh J10 Oionociunux gitempis - nimgoeysnis, sKi 3aTPUMYIOTh Ta YaCTKOBO
3HEIIKO/KYIOTh PI3HOMAaHITHI IIKIJUBI PeuyoBUHU 1 OakTepli. CTOPOHHI YaCTUHKH
HAJXOMATh B JIMQaTuuHy, a HE B KPOBOHOCHY CHUCTEMY, TOMY IIO JiMpaTudHi
KaluJisipu MarTh OUIBITY MPOHUKHICTh. Y JIM(ATUYHUX By3jaX BIJOYBAEThCS SIK
MEXaHI4Ha, TaK 1 6ionoziuna ¢pinempayia. Hanpuknan, y rereHeBux JiMpoBy3iax y
TBapWH, MO0 JXKMBYTh Yy BEJMKUX MICTaX, a TaKOXK y KOHEW, SKi MpaIioloTh B
KaMECHOJIOMHSIX YHM Ha 3alWICHUX J0pOoraX MO)KHA BUSBHUTH BEIHKY KITBKICTh
YaCTUHOK Nuily. B mM@arnuHux By3iiax TaKoXK YTBOPIOIOThCS JIM(OLUTH, a JTiMpa,
110 BUXOJUTH 3 JTIM(OBY3I11B 30arayyerbcst 3ralaHUMU (POPMEHUMHU €JIEMEHTAMU.

Ckianx Ta BJacTUBOCTI JiMpu
Ximiyaui ckian aiMu ayxe OMU3bKUM 0 CKIaAy IJIa3MHU KPOBI, MPOTE B PI3HUX
BiJiI11aX JTiM(AaTHYHOT CUCTEMH BiH HEOTHAKOBHUH.

Tabnuys 2
Ckaan Jimbu TBapuH, %
Bwmict y
PeuoBuna mia3mi aiMp1 muitHOTO o .
KpoBi cTOBGYpa JiM(i rpyIHOT TIPOTOKHU
binox 8 2 4

Harpiii 0,32 0,33 0,33
Kamiit 0,02 0,023 0,024
I'moko3a 0,12 0,12 0,13
HeObi1koBHit a30T 0,032 0,034 0,029

Jlimda 3 miMmdpaTHuHUX TPOTOKIB MiCJIA MOITAHHSI HEXUPHOTO KOPMY Mailke mpo3opa,
nrinpHICTIO Ot 1,015, ¥V Hil MicTaThcs O1IKHM, HEOUIKOBI a30THUCTI PEYOBHUHH,
IJIIOKO3a, COJIl, TOPMOHH, (DEpMEHTH, BiTaMiHM Ta aHTUTLIA. CKitaa OlIKa Takui xKe,
SK 1 B TUIa3Mi KpOBi, MPOTe HOro KOHIIEHTpallis MeHma. HaifHmk4da KOHIIEHTparlis
Oinka y miMdi, Mo BIATIKAE BiA KIHIIBOK HIKipu Ta M’s3iB (1-2%), a HalOUTBIIUI
BMICT OisIKa y JiMdi, 10 BiATIKA€E B MeUiHKU (B cepeaHboMy 5,3%).

Ockinbku B 1iM(pi BMICT OiJIKa He3HAYHHUH, TO 1 B’A3KICTh Ta IIUIBHICTD 11 HUKYA, HIXK
wia3mMu KpoBi. Jlimpa mae gemro BUIy KOHLEHTpAIiO XJOpUAIB Ta OikapOOHATIB,
HIXK TU1a3Ma Kposi. Peakuis 11 6inbin mykHa, pH Tpoxu Bulle, MOpiBHIHO 3 MIa3MOI0
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kpoBi. Ckian niMdu B pi3HUX OpraHax 3aJeXHUTh BiJ] iX (YHKI[IOHAJIHHOTO CTaHY.
Tak, mimda cyauH KHUIIEYHUKY, a TAKOX JTIMGATUYHOI TPYAHOI MPOTOKH MICIIS
MOTTaHHS KOPMIB, 0araTux »XUpPOM, CTa€ HEMPO30pPOI0, MOJIOYHO-01JIOTO KOJIHOPY B
3B’SI3KY 3 THUM, IO MICTHTh KpAIeIbKH XKUPY, SKAA BCMOKTABCS 3 KUIICYHUKY. B
HOpMI, Y JiM(1 BIACYTHI €PUTPOLMTH, & KIJIBKICTh JIM(OIUTIB MIiCIs MPOXOKESHHS
aiMpu yepe3 aiMpaTUyH1 By3JU 30UIbIIYETHCSA B TPYIHINA IPOTOL 1 CTAHOBUTH 017151
5-20 Tuc./mMm3. Kpim nimpouutiB, y maiM(i 3HAXOIAUTHCS HEBEJIMKA KIIbKICTb
MOHOUUMIG I 2DAHYTIOUUMIE.

Y nimgpi nemae kpoeé’anux naacmunok, IpoTe BOHA 3CIIAETHCS, OCKUIBKH MICTUTh
¢dhi0puHoreH Ta psan GakTopis, M0 3a0e3MedyroTh npolec 3ciganud. [licnsa 3cimanus
JTiM(pU YTBOPIOETHCS KOBTYBATUM, KPUXKHUM 3TYCTOK, SIKHHA BHUITyCKAa€ pPIAMUHY, 11O
HA3UBAETHCSI CHPOBATKOIO.

Kinvkicmo nimghu, sika 3HAXOIUTHCS B PI3HMX OpraHax, 3aJIeKUTh Bi iX (PyHKITI.
Haii6i1p111 iHTEHCHBHO BOHA YTBOPIOETHCS B IEUiHII, IO MA€ BEJIUKE 3HAYCHHS IS
eBakyairii 0ukiB. Hanpukian, Ha 1 Kr Macu Tija i nmpumamae: B neqiiy - 21-36 mir,
B cenesinmi - 3-12 My, y mM’s13ax KiHIIBOK - 2-3 mi. [lo rpyaHiii mpoToili B KpoB
HaXoauTh O 2 mut mimbu Ha 1 Kr Macu Tina 3a roa. Hampukiaz, y KopoBH Macoro
500 Kr B KpOBOIUTMH HAAXOAUTh 01151 24 11 mimdu 3a 100y.

Ponv nimgpamuunux eyznie. Koxuuil iM@paTHuHUA By30J KOHTPOJIOE TEBHY
OUISTHKY JIM(aTtuyHOi cHCTeMH. SIKIIO B OpraHi3M NOTPAIUISIIOTE MIKPOOM UM
TPAHCIUIAHTOBAH1 4Yy>KI TKaHWHHU, TO HAWOMMKYMNA JO0 I[LOTO MicIls JiMbaTHIHUN
BY30Jl MPOTATOM KOPOTKOTO MPOMIKKY Yacy MOYMHAE 30UIbIIYBAaTHCh Yy pO3Mipax,
foro mim@OiTHI KIITHHU IHTEHCHUBHO JUISITHCA Ta YTBOPIOIOTH BEJIHMKY KUIBKICTh
Manux JiMponutis. Ix QyHKIg nonsrae B opraizanii crerupiyHOro caMo3axmucry
OpraHi3aMy BIJ YYXXHX areHTiB (IMyHHa peakxiiisi) - yTBOpPEHHS aHTUTLI. Maii
TM@OIUTH  YTBOPIOIOTHCS 31  CTOBOYpOBUX  KJIITHH  KICTKOBOTO  MO3KY.Y
mimparnyaux By3nax € T-miMdouuTh, siKi BIAMOBIAAIOTH 32 KIITUHHUN IMyHITET.
3HaXOMAThCSA TaKOXK B-miMQoruTu, sSKi BIIMOBIIAIOTH 32 TYMOPAJIbHUN IMYHITET.
Mopdonoriuao T- ta B-mimdorutu po3pi3HUTH HEMOXIHBO, 1ICHTH(IKYBATH iX
MOYKHA JIMIIIE 32 JOTIOMOTOI0 MapKepiB, pO3MIIlIEHUX Ha KIITUHHIN MemOpani. [Ticas
KOHTaKTy 3 aHTUIE€HOM, HEBEJIMKa KUIbKICTh aKTHUBOBaHUX B- Ta T-ximiTuH
3aMIIalThes  y Bumisial B-  Tta  T-wmitud  nmam’ati [[IKmiTUHE  IBUJIKO
MEPETBOPIOIOTHCSA B €(PEKTOPHI KIITUHU M1 Yac MOBTOPHOTO KOHTAKTY 3 TUM CaMUM
AHTUTCHOM. 3JaTHICTh CTBOPIOBATHM NPHUCKOPEHY IMYHHY BIANOBIIb Yy pasl
MMOBTOPHOTO KOHTAKTy 3 QHTUTCHOM, € II¢ OJHIEI0 BAXKIMBOKI PHUCOK HAOYTOro
iMmyHiTeTY. BOHa MoOxe 30epirarucsi NMpOTAroM TPHUBAJIOTO0 dYacy B JIIMQOimHIH
TKaHUWHI, Ji¢ PO3BUBajach IMyHHa peakilis, 1 Ie JOBIIE 30epiraTuch y IUia3mi
kpoBi.TakuM dYuHOM JiMpaTHYHI BY3JM BUIITPAlOTh BaXJIUBY pOJib 5K Yy
1H(MEKIIHHOMY, TaK 1 B TPAHCIUIAHTAIIHHOMY IMYHITETI.

Mexani3zm yrBopenHsi ta pyxy Jimpu. Kapn Jlronsir y 50-t1 poku XIX cromitrs
3aMpoTIOHYBaB QintbmpayiiiHy meopito yTBOPESHHS TKAHUHHOI PITHU Ta JTIMQH.

dinpTparii€ro Ha3UBAOTh MPOIIEC MPOXOPKEHHSI PO3UUHY UM CYCIIEH311 3 4aCTOYKaMu
Kpi3b TOPHUCTY TMEPETOPOAKY, MNPUUOMY PO3Mip NPOGIIBTPOBAHUX YaCTOYOK
oOMeXyeThcsl BenmmuuHOKO T1op. Ha Biaminy Big maudysii pynniHOI CHIIOK0
¢GiapTpamii € pi3HUI TIPOCTaTUYHOIO TUCKY MO 00uaBa OOKM MeMOpaHH, TOOTO
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MDK THCKOM KpOB1 B KamiJispl 1 TUCKOM TKaHWHHOI piauHu. Teopis Kapna Jlroasira
MOSICHIOE  YTBOpPEHHsI MU caMe pi3Huyero 2iopocmamuyHoz0 mMUcKy B
KPOBOHOCHHMX Kamijiipax Ta TKaHWHHIA piguHi. Ll Teopis Oyma po3BuHyTa 1
nonoBHeHa Eprect CrapiiHrom, Ikl BCTAHOBHB, 10 KPIM T1APOCTAaTUIHOTO TUCKY
B KPOBOHOCHMX Kamisipax 1 TKaHWHAX, BAaXJIMBY pOJIb BIITpa€E TaKOX DPI3HHUILL
OHKOMUYHO020 MUCKY B KPOBI 1 TKAHUHAX.

30UTbLIEHHS T1IPOCTAaTHYHOTO TUCKY KPOBI B Kanujsipax CIpHUsi€ YTBOPEHHIO JdiMpH, a
MIJBUIIEHHS OHKOTMYHOTO THUCKY - TailbMye. OunbTpanis piluHA 3 KpOBI
B1/1I0yBa€ThCA Ha apTepiajJbHOMY KIHIIl Kalijisfgpa, a MOBEPTAETHCS BOHA y KPOB Ha
BeHO3HOMY KiHIl. Ille 0OymMOBIE€HO OUIBIIOD BEJIWYUHOK THUCKY KpOBI B
aprepiasibHoMYy KiHIl (30 MM PT. CT.) Ta MEHIIIUM - Y BeHO3HOMY (15 MM pT. cT.), a
TaKOXK JESKUM MIABUIICHHSIM OHKOTHYHOIO THUCKY y BEHO3HOMY KIHIIl Kamijispa.
[Ipy 3MeHIIeHHI OHKOTUYHOTO THCKY B IUIa3Mi KpPOBI, TTOYHMHAETHCS MOCUIICHHIM
nepexiJl piIMHA 3 KpOBi B TKaHWHU. [IiBUIIIEHHS OCMOTHUYHOTO THUCKY TKAaHWHHOT
PIAMHU TakoX crpuse yTBopeHHIo JiMpu. Ile cmocrepiraerbest y THX BUTAIKaX,
KOJIU B PiIMHAX HAKOMUYYETHCS BEIMKA KUIbKICTh KIHIIEBUX HU3BKOMOJICKYIISIPHUX
MPOAYKTIB 0OMIHY PEYOBHUH 1, 30KpeMa, Py MOCHIIEHIH M’ s130B1il poOOTi.

Bimomo, mo kamijsipHa CTiHKa Ma€ BHOIPKOBY 3[aTHICTh MO MPOHUKHEHHS PI3HUX
pedoBuH. IligBumieHHs giMQOYTBOpEHHs BiAOyBAa€TbCS MiJ BIUIMBOM JESKHX
PEUOBHH, SIK1 OTpUMAaIH Ha3BYy JIM(POreHHUX (MENTOHU, FCTaMIH).

Yepes nim¢paTuyHi Kanuisipyd JEerko MPOHMKAIOTh 0araro pi3HMX PEYOBHUH Ta JESKI
KJIITUHUA. 30KpEMa €pPUTPOLUTH, JTIMPOIUTH, XUITIOMIKPOHH, MAKPOMOJIEKYIIH, JIETKO
NPOHUKAIOTh Yy JiM(ATUYHI Kamuisipy, a ToMy JiiMda BHKOHYE€ HE TIIbKU
TPAHCIOPTHI, ajie 1 3aXUCH1 QyHKIIII.

Pyx aim¢u 3ab6e3medyroTh PUTMIYHI CKOPOYEHHS CTIHOK JESKHX JIMGpaTHIHUX
cynuH. Crig BIAMITUTH OCOOJMBO YITKO BHU3HA4YE€HY 37IaTHICTh J0 aKTHUBHUX
PUTMIYHUX CKOPOYEHb HaWOLIBINOI JIM(AaTUYHOI CYyAMHH — TPYAHOI IPOTOKH.
3aBISKU CHJIBHUM PUTMIYHHM CKOPOYEHHSIM CTIHOK TPYIHOI MTPOTOKH, JTiMba Kpare
HAJIXOJIUTH JIO Ii€1 CyANHH, a TIOTIM HaTrHITA€THCA HEBEIIMKMUMU TIOPITISIMHU Y BEHO3HY
cUCTeMy. 3a TakKy BJIAacTHUBICTh, TIpyAHa JiMdaruyHa NOpoToka Oyla Ha3BaHa
wiimpamuunum cepyem». O6’em miMdu, O HATXOIUTH Yepe3 TPYIHY MPOTOKY y
KpoB 3a 100y NpuOIM3HO JOPIBHIOE 00’€My Bci€l miia3mu. B3arani k, HEOOX1JTHO
BIIMITUTH, IO PyX JIM(QHU MO OPraHi3My, siK 1 pyX BEHO3HOI KpOBI, 3a0€3e4y€eThCs
CKOPOYEHHSIM CKEJIETHOI MYCKYJaTypH, 3TMHAaHHSAM 1 pPO3TMHAHHSAM KIHIIBOK, a
TaKOXX MacaxkeM Tijia.

Kpim Toro, y 3abe3nedeHHi pyxy JiM(pHU BEIMKE 3HAUEHHS MA€ HEraTUBHUU THUCK Y
ieBpaiabHii  mopokHuHl. [lim d4ac iHcmipanii HEraTUBHMM THUCK CHpPHSE
PO3MIMPEHHIO TPYAHOI JIM(}ATUYHOI MPOTOKH Ta 3aCMOKTYBAHHIO B HEl JiMpu 3
nepudepudHnX JiMQPaTHIHUX CYIAWH, 0COOJUBO 3 AUCTAJbHUX YACTUH KIHIIIBOK. Y
MOPIBHSHHI 3 PyXOM KPOBI, MBUAKICTh pyXy JiM(u 3HauHO MeHma. Hanmpukian, y
MUiHIN TiMbaTHaHIi mpoTolll kKoHs 3a 1 xB. mpoxoauts 240-300 mut mimdu.

[IBuakicTs pyxy JdiMpu B 1HIUX JTIMPATUYHUX CYIMHAX 3QJICKUTh Hacamrmepes Bij
IHTEHCUBHOCTI JIM(OYTBOPEHHSI, SIKA € HEOJHAKOBOIO y pI3HMX opraHax. Tak, y
co0aky B CTaHl CIIOKOI BOHA Hai0uIbIna y TpaBHOMY Kanami Ta nedinui (0,06-0,2
MJI/XB.) 1 HaliMeHIIa — B Miokapai il aupkax (0,01-0,06 mi/xB.).
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Tuck aimpum B niMparuyHUX CyIHMHAX TaKOK Mae O€3MOCepe/Hiil BIUIMB Ha
MIBUKICTD ii pyXy. BiH CTaHOBUTH y JNiM(pATHUHUX CyauHAX B cepenHbomy 8-10 MM
BOJISTHOTO CT., a B MICIII BMAJIaHHSA TPYJHOI MPOTOKHU y MOPOKHUHHI BEHU - 4 MM
BONSIHOTO CT. Taka pi3HUIL TUCKY KpoBi Ta JiMdu copusie ii pyXy MO CHUCTEMIi
gimbaTnyHUX ~CcyiuH Ta  KamuwapiB. CkiagHa cuctema  JiM¢ooOiry Ta
TiMPOYyTBOPEHHSI B OpraHi3Mi MIATPUMYETbCS 1 3a0e3MeUyeThCcsl  3aBASKU
PEryNIOUii  poii  rinmoTajiamo-rinogi3apHO-HAAHUPHUKOBOI CHCTEMH, SKa Ha
HEOOX1IHOMY pIBHI MIATpUMY€E piBEeHb OIOreHHMX amiHiB. Bkazanuii ¢akrop
PO3MISAIAI0TE SIK  PETYJSITOPp MeTadoi3My OUIKIB, JIMIAIB 1 BYIJIEBOIIB, SIKI
BILTMBAIOTh HA TPAHCIIOPT yCiX O10JIOTTYHUX PIAMH.

Perynsuiss  nmim¢goo6iry 3HaYHOIO MIPOK € BTOPUHHOK BIJHOCHO PEryJsIi
KpoBOOOITY. bByab-siki 3MIHHM MIKPOUEPKY/IAIi KpOBI B OpraHax 1 TKaHUHaX
MO3HAYAIOThC Ha JIM(GOYTBOPEHHI B HUX, a OTXKE, 1 HA MIBUIKOCTI BIATOKY JiMpH
Bil mux opraniB. [Ipore i ¢yHKIIOHYBaHHS caMoOi JIM(ATUYHOT CUCTEMU TaKOXK
perymoerbes. [lo-mepimie, miMdarnyHi CyaIuHM 1 BY3JIM MalOTh CHMIATHYHY
iHHepBamio 1 mig dYac 30y/KCHHS CHMIIATHYHOTO BIJIUTY 3BY)KYIOTHCS, IO
3yMOBJHoe TUMYAacOBE NPUCKOPEHHS Teuil JiMpu B TpyaHiN MPOTOILIi. Ho—npyre
M’SI30BIBOJIOKHA JIM(ATHUYHUX CYIWH BHUSBISIIOTH BHCOKY UYYTIUBICTH /0 PI3HUX
ryMOpajdbHUX YHWHHUKIB 1 BIANOBIAHO pearyloTh Ha HuX. Hampuknax, y
EKCTICpUMEHTI aJ[peHalliH, SIK 1 TMOAPA3HEHHS CUMIATHUYHUX HEPBIB, 3YMOBIIOE
30UTBLIEHHSI YaCTOTH 1 aMIUNTYIXd CKOpPOYeHb JiM(aruyHuX cyauH 1 cepusd (y
*abu), MIABUILYE TUCK Y TPYAHINA MPOTOLI, 30UIBIIYIOYM IIBUAKICTH Teuli JiMQu.
[NicTamiH Ta remapuH TakoX 30UIBIIYIOTH MIBUAKICTE PyXy JiM(]H, ajie mepeBakHo 3a
PaxyHOK TIJBUINECHHS MPOHUKHOCTI CTIHKHM JIM(aTUUHMX KamiIsgpiB 1 MOCUIICHHS
yrBopeHHsa JdiMpu. ATD, a Takok 3HIKEHHS KOHIEHTpAIlii KUCHIO, HABIIAKH,
IPUTHIYYIOTh CIIOHTaHHY PUTMIYHY aKTHUBHICTh IIAJEHBKHUX M SI31B JIM(paTHIHUX
CYJIUH.

IIuTaHHA 1J8 CAMOKOHTPOJIIO:

1. ®i3ion0rivyHa POJIH CHCTEMA KPOBOOOITY.

2. Bynosa ta po6ora cepiis.

3. Ponb cynuHHOI CUCTEMH B TPAHCIOPTI MOKUBHUX PEUOBHUH.

4. bynoBa cucteMu J1iM¢poo0iry.

5. JIimooOir, ¢izionoriuHe 3HaYCHHS
6. [losicauTu 00’ €eMHY Ta JiHIAHY MBUAKICTH T€Yli KPOB1 y CyAMHAX

Tema 9. @iziosorisi AMXAJTBLHOI CHCTEMH
[Lnan
1. InxaHH4, eTanu IUXaHHS.
2. IuxanbHa cuctema, 0cOOIMBOCTI OyJIOBU IUXATbHOI CUCTEMH Y
CUTBCHKOTOCTIONIAPCHKUX TBAPHH.
3. 30BHIIIIHE TUXAHHS.
1. /IuxanHs, eTanu AMXaHHSA
Huxanna - ye cykynnicmo npoyecieé 8 opeanizmi meapum i pociuH, 8 pe3yibmami
AKUX 30IUCHIOEMbCS CNONCUBAHHS KUCHIO T UOLIEHHSL 8Y2NIeKUCTI020 2a3).
Emanu ouxannsa BUIUX TBapuH (CCaBIIIB):
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1) ra3000MiH MK JUXaJTbHOIO CHCTEMOIO 1 30BHIIIHIM CEepeIOBHUIIEM (30BHIIIHE
JIMXaHHS, JIETCHEeBA BEHTHJIALLIS);

2)  oOMiH Ta3iB B JIETEHSX MK aJIbBEOJSIPHUM TIOBITPSIM 1 BEHO3HOIO KPOB’IO
KaIliJIsIpiB MaJioro Kojia KpoBooOIrys;

3)  TpaHCHOPT KMCHIO 1 BYIJIEKUCIIOTO ra3zy KpoB’Io;

4)  0oOMIH ra3iB MIX apTeplaJbHOIO KPOB’0 KallIspiB BETUKOro KOJIa KpOBOOOITY 1
KJIITHHAMH TKaHHH;

5)  BHYTpIIIHBOKIITUHHE JAUXaHHA SK CYKYOHICTh peakuid O010JI0ri4HOro
OKHCHEHHS.

['anpMyBaHHsA, a00 OJOKyBaHHSI Oy[b-SIKOTO 13 Ha3BaHUX BHILE €TamiB BUKIUKAE
NOPYILICHHS IMXaHHS Ta CTBOPIOE HEOE3MEKY IS )KUTTSA TBAPUHU 1 HABITh CMEPTh.

3M1ACHEeHHS TepIIUX JBOX €TaliB CKJIaJHOIO MPOIEeCy TUXaHHs 3abe3neuye cucreMa
opraHiB nuxaHHs. [lpu 1bOMy B JIETE€HSX TBAapUH KHUCEHb 13 TOBITPS albBEOI
MOTpaIUIsie y BEHO3HY KPOB KamIspiB MAJIOTO KOJIa KPOBOOOITY, a BYIVIEKUCIUN Ta3
MIPOHUKAE 13 BEHO3HOI KPOB1 KAIJIAPIB MAJIOTO KOJia KPOBOOOITY B MOBITPS albBEOI,
a TOTIM 13 BHUJWXYBaHUM TIOBITPSIM — Yy 3OBHIIIHE cepeaoBHine. BHacmigok
ra3o00MiHy B JIET€HSX OpraHi3M KOPOBH HIOXBHJIMHHU criokuBae Onmu3pko 3000 mi
KHUCHIO 1 BUIs€ 611t 2500 MIT ByTJIEKUCIIOTO Tas3y.

KpiM razooOMiHy MIXK OpraHi3MOM 1 30BHILIHIM CEpPEAOBHILEM, CUCTEMa OpPraHIB
JUXaHHS BUKOHY€ 0araro 1HIIUX (QyHKIIH:

1) 6epe ydacTb y BUAUIEHHI 13 OpraHi3My KiHIEBUX NPoaAyKTiB oOMiny - (CO, 1 H,0);

2) y TepMoperyisuii (BUIMApOBYBaHHS BOAM 13 TOBEPXHI OpraHiB JIUXaJIbHOI
CUCTEMH);

3) y miaATpUMIlI Ha TOCTIHHOMY PiBHI KHCJIIOTHO-OCHOBHOTO 0ajlaHCy BHYTPIIIHBOTO
CepelloBHUIIa OPraHi3My TBapHH;

4) B IMyHHOMY 3aXHCTI (B JIETCHSIX CHUHTE3YEThCS IMyHOTIIO0YIiH A);

5) y perynsiii 3cijaHHs KpOBi (CHHTE3 B JIETEHIX TPOMOOIUTACTHHY 1 T€TIApUHY);

6) y erioHyBaHH1 KPOBI1 (3aBISKH MEPEXkK1 KalllsipiB Majoro Kojia KpoBOoOIry).

Inmencuenicms  OuxannHa  3HAXOOUTHCS Yy  PI3HUX  BHUJIB  TBapWUH B
00EpHEHO-TIPOTOPIIHIM 3a7€KHOCTI BiJ pO3MipiB iX Tida. YuM MeHIIa TBapuHa,
TAM BITHOCHO OiJbIlIa TMOBEPXHS JIETeHb, YaCTOTa JUXAHHSI Ta IHTEHCHUBHICTH
razo00MiHy.

2. IluxaabHa cucTemMa, 0co0IMBOCTI 0y10BHM IMXAJIbHOI CHCTEMH Y
CiJIbCHKOrOCIIOAAPCHKUX TBAPHH

JluxanpHa CUCTeMa y TBAapHWH CKJIAJA€THCS 3 HOGIMPOHOCHUX WIAXIE I J1e2eHb, K1
pPO3MIIlICH] y TpyAHIA TOpOXHUHI. [0 nosimponochux winsaxie BIAHOCSATHCS.
HOC08a NOPOJCHUHA, HOCO2NIOMKA, 20pMAHb, mpaxesi ma OPOHXU Jie2eHb 3 IXHIMU
PO32ANYHCEHHAMU, BKITIOYAIOUN TEPMiHAIbHI (KIHIIEB1) OpOHX10JIH.

OcoOnuBicTi0O OynOBHU MOBITPOHOCHUX HUISIXIB € HASBHICTh y IX CTIHII XPSIIOBO1
OCHOBH, 3aBJISYYIOUM SIKil TMOBITPOHOCHI IUISAXU HE CHAMAIOTHCS 1 3aBXKIM MalOTh
TpyOuacty ¢opmy. CnmzoBa 00OJIOHKA OpraHiB, IO YTBOPIOIOTH MOBITPOHOCHUI
NUISX, HA MOro TMOYaTKy BKpUTAa OaraTomapoBUM MPU3MAaTUYHUM Bif4acTUM
emiTenieM (HOCOBa TOPOKHHMHA, TOPTaHb), a y Tpaxei 1 pi3HUX OpoHXax -
OIHOLIAPOBUM BiliuacTuM emitenieM. Ha amikanbHil MOBEPXHI IUX eMiTETIalbHUX
KJIITUH MICTUTBCS 0 250 BilHOK BUCOTOIO 5-6 MKM.
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OCHOBHUMHU OpraHaMH JUXaJbHOI CHCTEeMH € Jiezeni. lle mapHi Benuki opraHu
napeHxiMaro3noi OymoBu. Pa3zom 13 cepriem, CTpaBOXOAOM, KPOBOHOCHUMH 1
TiM(aTHIHUMU CYIMHAMH JIETeH1 3aMOBHSIOTH BCIO TPYJAHY MTOPOKHUHY.

Binnocna maca nerens y xonei - 1,43 %, y BPX 1 JIPX - 0,6 %, cBuneii - 0,85 %.

JlereHi y CiIbCHKOTOCHIOAAPCHKUX TBAapHH CKIIAJAIOTHCS 13 OpOHX1aJbHOI CHUCTEMH,
0 SBJISIE COOOIO0 JIEPEBOBUAHE TAIYyKEHHS OpPOHXIB PIZHOTO J1aMETPY, albBEOJ
(JiereHeBUX MyXUPIIB) 1 CHOTYYHOTKAHUHHOI OCHOBH.

Kposonocmauanus 7nezenb  301UCHIOEMbCA  CYOUHAMU MANO20 KONA KPOBOOOI2y
(neceneea apmepis) ma OPOHXIANILHUMU aAPMEPIAMU BEIUKO20 KOIA KpPOo800Dizy,
iHHepsayia - CUMRAMUYHUMU, RNAPDACUMHAMUYHUMU 1 CHUHHOMO3ZKOGUMU
Hepeamu.

30BHI KOXKHA JIETEHSI BKPUTA IIUTHHOIO TOHEHBKOIO CIIOTYYHOTKAHUHHOIO 000JIOHKOIO
- nnespoio (leceHesoro), SKa TOTIM 13 JIETEHb IEPEXOAUTh Ha CTIHKY TPYIHOL
MOPOXKHUHHU 1 WIUIBHO 3 HEI 3pOCTaeThbes (npucminkosa niespa). Jlerenema 1
MPUCTIHKOBA TIJIEBpPa YTBOPIOIOTH TEPMETHYHO 3aKPUTY HIEBPAIbHY NOPOXCHUHY
3alI0BHEHY HEBEIIMKOIO KIJTBKICTIO CEPO3HOI PIAMHH, SKa 3MEHIIY€E TEPTS JHUCTKIB
IUIEBpU MiJl 4Yac AWXaHHsS. Y TUIEBpalbHIM MOPOXXKHMHI THUCK Ha 6-9 MM pT. CT.
HUKYUAN B1T aTMOC(HEpHOTO,

CtpyKTypHO-(PYHKI[IOHATLHOIO OJMHUIICIO JIETCHb € a1b8€0aU - 11€ BIIKPUTI MyXHUPIII
nmiametrpom 0,2-0,3 MM, sIKi BIIXOASITh BiJl aJIbBEOJIIPHUX MTPOTOK.

B 000x nerensx mtoauHu ix HapaxoByrOTh 500-700 MiUTbHOHIB, y KOHS - OJU3BKO
5000, y BPX - 600, y JAPX - 200 miH. BiamnoBiiHO MOBEpPXHsS BCIX JIETEHEBUX
alIbBEOI Y JIOAMHH CTaHOBUTH Om3bK0 100, xous - 500, y JIPX - 80 M2,

CriHKa anbBeOoJl JIETEHb YTBOPEHA OJHHUM PSJIOM €MiTeTlaJbHUX KIITHUH PI3HOTO
po3Mipy (Manux 1 BETUKHX), sIKI PO3MINIYIOThCS Ha Oa3aibHiii MemOpani. Yucio
MaJuX eMmiTeNlalIbHUX KIITHH B ajibBeojaX JIETeHb MEPEeBaka€ KUIbKICTh BEIMKUX
emiTeTalbHUX KIITUH; OCTaHHI YTBOPIOIOTH 3-4 % MOBEPXHI CTIHKHU aJIbBEOI.

OCHOBHOIO (DYHKIIIEI0 MaJduX eIMiTeNAIbHUX KIITHH albBeosl € 3a0e3nedcHHs
ra3000MiHY, TOJII K BEJIHKI KIIITUHUA CTIHKU aJIbBEOJI JISTEHb BUKOHYIOTh CEKPETOPHY
byHKIIIO - NpoAayKykoTh cypdaxTtant. KpiM Manux 1 BEIMKUX KIITHH Yy CTIHIU
aNbBEOJI JICTEHb TPAIUISIOTHCS abBEOJISIPHI Makpodaru, ki BUKOHYIOTh 3aXHUCHY
¢dynkiio. 30BHI 10 6a3anbHOI MEMOpaHU alabBEOJ JEreHb MPUIIATal0Th KPOBOHOCHI
KamuIsipy Majoro Kojia KpOBOOOITY, a TaKoX CiTKa €JacCTUYHUX 1 KOJIAr€HOBUX
BOJIOKOH, SIKI OOILTITalOTh aJIbBEONHU. [3 cepeauHu CTIHKa allbBEOJ JIETE€Hb BKPHUTA
TOHKHM IIapoM Cyp(haKTaHTy, IKHA KOHTAKTY€E 3 aIbBEOJIIPHUM TIOBITPSIM.
Cyppakmanm — ue cymim Qocdominiai (6mu3pko 75%), HEUTpaIbHUX JIITIAIB
(15%), 611xkiB (8%) 1 BymieBoiB (2%). 3HaueHHs cypaKkTaHTy MOJISITae B TOMY, 1110,
3MEHIIYIOYM TTOBEPXHEBHM HATAT 10 HYJIS, BiH 3a1100irae 3JIMIaHHIO aJIbBEOJ Mij yac
BUJUXY, a TaKOXX MPOHUKHEHHIO Yepe3 CTIHKY allbBEOJ MIKPOOpraHi3MiB 13
anbBeossipHOro MoBITpsi. CypdakTaHT TakoX 3aroodirae mepexoay BOJIHU 3 KariJispiB
y ambBeonu Ta mojermye mepexinm moiekyn O2 1 CO2 dyepe3 CTIHKY ajibBeol
nereniB. [lpm gedimmti cypdaktanTy anbBEONd JIET€Hb CHAJAOTHCSA, IO
MPU3BOANTH O BUHUKHEHHS BOXXKUX (HopM auxanbHOi HemocTtaTHOCTI. CypdakTanT
BIJIiIrPa€ BAXKJIWBY POJIb Y HOBOHAPOKCHUX. Y HUX BIH CHpHSIE PO3IMPABICHHIO
aJbBEOJ JIETEHD 1 00epirae JiereH1 Bij iX crajaHHs (3JUMaHHS).
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3. 30BHIlIHE JUXAHHS

3o6nimne ouxanna (IereHeBa BEHTUIIAIIS), TOOTO OOMIH MOBITPS MIXK ajbBEOJIAMH
JETeHb 1 30BHINIHIM CEPENOBUINEM, 3MIMCHIOETRCS B PE3yJbTaTl PUTMIYHUX
MEPIOTUIHUX 3MiH 00’ €My T€pPMETUYHO 3aKPUTOI TPYIHOT TOPOKHUHH.

30inbpiIeHHa 11 00’emy 3a0e3rnedye BAMX, a 3MEHIICHHA - BuaAux. Pasu BOuXy 1
BUJINXY CTAHOBJIAThH JUXAIbHUN LUK 1 BOHU TOCIIOBHO 3MIHIOIOThH OJTHA OJIHY.

3miHa (a3u BOMXY Ha BUAMX 1 HABIAKU PETYIIOETHCS JUXATBHUM LEHTPOM,
PO3TAIIOBaHUM Y JIOBFaCTOMY MO3KY.

Axm eduxy (iHcmipauis). ['pyaHa repMeTHYHO 3aKpuTa KJIITKAa y TBApUH MpPHU BAUXY
PO3IIUPIOETHCS Y PI3HUX HaMpsIMKax (crepemy Hazaj, 3ropyd BHHU3 1 B CTOPOHH) 3a
PaxyHOK OJHOYACHOTO CKOPOYCHHS M’ S31B-BAuXauiB (30BHIIIHIX MDKpeOepHUX
M’s131B 1 giadparmu). Po3mupeHHs TepMETHYHO 3aKPUTOT TPYAHOI KIITKH CIIepery
Hazaa BiIOYBa€ThCA BHACHIJIOK CKOpodeHHsS jgiadpparmMu 1pu  (HIKCOBAHOMY
CYXOXKHWJIKOBOMY IIeHTpi. Jliagparma crae KoHycONnomiOHOIO, MpU I[bOMY HYTPOIII
TBapUHU B YEPEBHIN MOPOKHUHI BIJCYBAIOTHCS JCIIO Ha3aJl. 3HAYCHHs JiadparMu y
3MiHI 00’ €My TPYIHOI MOPOKHUHU 1 BETUYMHHU TUCKY Y HIM MOXKHA TIPOCIIIKyBaTH
Ha npuiazni Jonaepca. Lleit nmpunaa npencTaBieHuil IIMPOKUM CKISTHUM LUJITHAPOM
3 IBOMa OTBOpaMu. Y BEPXHIN 3BYKEHHH OTBIp CKJISIHOTO IMUIIHIPA BCTABISAETHCS
KOPOK, MOCEPEIuHl SIKOTO NPOXOIUTh CKIIAHA TpyOka. Jlo Hei MpUKPIIIIOITHCS
JereHi xabu abo KpoJjs 1 300Ky BMOHTOBAHO MaHOMETP, @ HYKHIN IIMPOKHUI OTBIP
CKJISHOTO KOBIIaKa 3aKpHUBAETHCS TyMOBOIO ILIACTUHOW («miadparmoro»). Ilpu
BIITATYBAaHHI JIOHU3Y T'yMOBOI IUIACTUHKHU JIET€H1 3allOBHIOIOTHCS MOBITPSM, a MPHU
OiHIMAaHHI TYMOBOI IUTACTMHKM mpwiany JloHaepca JiereHi cHaaaroThCsl.
301bIIeHHST 00’ €My TPYAHOI KIITKH B 1THIIUX HaPsMKaX JOCATAETHCSI CKOPOUCHHSIM
30BHINIHIX MDKpPEOSpHUX M’S31B 1 crenu(iyHuM KpPIIJICHHSIM pedep 10 KOKHOTO
xpeOis. Pebpa npu oMy MigHIMAIOThCS. 3 YCIX TUXAIBHUX M’ 531B HAUTOJIOBHIIIUM
e madparma. Ilpu mapamiui giadpparManbHOTO HEpBa HACTA€ TIMOKCIsA (KUCHEBE
roJiogyBaHHsl ), ac(ikcis (yayieHHs) 1 CMEpTb.

3a pO3MIMPEHHSIM TPYIHOI KIITKHA BiAOYBA€THCS 1 PO3TSATHEHHS JIETEHB 1BIUXYBaHHS
noBiTps. [lpm 1pbOMYy THCK TIOBITPS B JIETEHAX CTAa€ JCIIO HIDKIYUM BiJ
armocepHoro (Ha 1-3 MM PT. CT.) 1 3aBASKM BHUHUKHEHHIO IiJl 4aC aKTy BAUXY Y
JIETeHSIX HM)KYOr0 THUCKY IMOPIBHSAHO 13 HABKOJIMILIHIM CEpPEJOBHILEM, IMOBITPS 13
30BHINIHBOTO CEPE/IOBUINA, A€ TUCK BUIIUMN, Yepe3 MOBITPOHOCHI NUISAXU HAIXOAUTh
y JIETEH1 10 MOMEHTY BUPIBHIOBAHHS BEIMYUHU THUCKY.

[Ipu HeoOXiAHOCTI 3M1MCHEHHS! OPraHi3MOM MOCHJIEHOTO aKTy BAMXY KpIM OCHOBHHUX
M’SI31B-BJIMXauiB, CKOPOUYYIOTHCSI TAKOX JIOMOMIXHI M’SI3U-BAWXadl, B SIKMX OJHA
TOYKa TPUKPITUICHHS 3HAXOAUTHCA Ha BIAMOBIIHUX pelOpax, a IHINA - HA MEBHUX
TIsTHKaX XpeOeTHOTro CTOBMA (JIOp3alibHUM 3y0UacTuil KpaHiadbHUN M’ S3, T THIMAY1
pebep, nop3anbHUN ApaOuHYacTHii M’s3). CKOpOYCHHS ITMX M’ S31B BUKIIMKAE
CYTT€BIIIE 30UIbIIEHHS 00’€MYy T€PMETHYHO 3aKPUTOI TPYAHOI KIITKH 1 OLIBIIOTrO
HAJIXOJIKEHHS TIOBITPS B IMXAJIbHY CUCTEMY.

Axm euouxy (excmiparis). Yepe3 1-5 cekyHn micis 3aBEpIICHHS aKTy BIUXY
(3aeKUTh B 4acTOTH AMXAHHS) HacTae akT BUAMXY. Crioyarky BiH BiIOyBa€ThCs
NAaCMBHO BHACHIOK po3ciabieHHs M s31B-BauXaviB (miadparmMu 1 30BHIMIHIX
MIKpEOEpHUX M’S31B), a IIOTIM MIEPEXOIUTh B aKTUBHY (pa3y i1 Yac sIKOi MOYUHAIOTh
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CKOPOYYBATHUCh M’ SI3U-BUIUX a4l (excmiparopu). OcHOBHUMU
M’SI3aMHU-EKCITIPaTOpaMH € BHYTPIIIHI MDKpeOepHI M’sI3U 1 M S3M YEPEBHOI CTIHKHU
(TpsMHuiA, TOTIEpEYHMIA, 30BHINTHINA Ta BHYTPIIIHIN KOCI M’ 5134 kuBoTa). [Ipu mibomy
00’eM TPyaHOI KITITKA 3MEHIIYETHCSA Yy PI3HUX HampsiMKax (BOHA THCHE Ha JIETEHI),
0 MPHU3BOIUTH 1O NIABUINEHHS THCKY B JIETCHAX MOPIBHSHO 13 30BHILIHIM
cepenoBuiieM. [lix yac akty BUAMXY B110OYBAa€ThCS BUXI1J MOBITPS 13 JIbBEOJ JIETEHb
yepe3 MOBITPOHOCHI IUISAXM Yy 30BHILIHE CEPENOBUILIE 1O Yacy BUPIBHIOBaAHHS
BEJIMYMHU THUCKY TOBITps. Ilpu mnocuieHoMy BUAMXY BIIOYBA€ThCS OUIBII
IHTEHCUBHE CKOPOYEHHSI BHYTPILIHIX MIXKpEOEepHUX M 531B 1 M’5131B YEPEBHOI CTIHKH,
a TaKOX CKOPOUYYIOTHCS JIOMOMDKHI M’SI3U-BHAMXadl (KayJajJbHUM IOp3aJIbHUMN
3yO0uacTuii M’si3, TIONMEPEKOBUN M’SI3 TPYAHOI KIITKM Ta 1HIII), K1 3a0€3MeuyroTh
OUTBIN CYTTEBE 3MEHIIIEHHS 00’ €My TPYIHOT KIIITKH.

OTtxe, siK T yac ga3u BAMXY, TaK 1 MiJ yac Ga3u BUIUXY, AKTUBHY POJIb BUKOHYIOTh
M’ SI3U-BIUXa4l Ta M’ SI3U-BUINXadi, a (PYHKIIIS JIETEHb - TTaCHBHA.

HamoBHeHHs X MOBITPSAM 1 BHXIJ] 13 HUX MOBITPSI 3yMOBIIIOETHCS BEJIMUUHOIO TUCKY B
aNbBEOJIaX JIETEHb TOPIBHSIHO 13 30BHINIHIM CEepeoBHUIIEM. THUCK y TUICBPAJIbHIM
MOPOKHUHI MOJKHA BUMIPSTH, YBIBIIM B HEl Uyepe3 rPyAHY CTIHKY 1H €KIIHHY TOJKY,
3’€IHaHy TYMOBOIO TPYOKOIO 3 MAHOMETPOM.

[IpOHMKHEHHS MOBITPA 13 30BHIIIHBOIO CEPEIOBUILA Y IUIEBPAJIbHY MOPOXKHUHY (M1
yac XIpypriuyHMX BTpPY4YaHb Ha TPYyAHIN CTIHLI, NPU MEXAHIYHUX MOLIKOJKEHHSIX
IUJIICHOCT1 TPYIHOI CTIHKU TOII0) Ha3UBA€EThCS THEBMOTOpaKcoM. [Ipu ogHOOIUHOMY
MTHEBMOTOPAKCI CHAJA€ThCsl OHA JIEr€Hs, a MpU ABOOIYHOMY - OOuABI. Y KOHEH 1
OBellb IUIEBPAJIbHI MOPOKHUHU 000X JIETEHb 3 €HYIOTHCS MK CO00I0, TOMY Y HUX
OJTHOOTYHUHM IMTHEBMOTOPAKC Ja€ TaKi K HACHIJIKH, 5K 1 JBOOIUHHIA.

Pyxu rpynHOi KIITKM y TBapuH MiJ 4Yac AMXaHHI MO)XKHA 3amucard rpadivyHo 3a
JIOTIOMOTOI0 TTHeBMorpada, Mo SBIsS€ CO000 Karcyily, OOTATHYTY TYyMOBOIO
TUTIBKOIO, SIKY TPUKIAAI0Th J0 TpyAHOi CcTiHKM. CTHCKYBaHHS TMOBITPSI B Karcyii
pu BAMXY NepeaaeTbcs Kamncyll Mapes, mepo sKoi 3amnucye KpUBY PyXiB I'pYAHOT
KIITKK Mia Yac BauxaHHs. [padiune 300paxkeHHs a3 TuUXaHHS HA3UBAETHCA
MTHEBMOTPAMOIO.

Y 300poBUX TBAapuUH JUXaHHSA XapaKTEpU3YEThCS TMPABWIBHUM 1 PETyIsIpHUM
yepryBaHHsAM (a3 BAMXY 1 BUAUXY Ta BIANOBIAHOIO iX TpuBamicTio. [Ipuyuomy, 3a
BINXOM 3pa3y XK 1€ BUANX, SKAWA 3MIHIOETHCS HEBEIHUKOIO Tay3010. Bamx
B110yBA€ETHCA IS0 MIBUIIIC HIXK BUIUX. Tunu ouxanus:

1) pebepnuii abo TPYAHUN THII - SKIO Yy TBAPUHU MPHU BIUXY MEPEBaKae CKOPOUCHHS
30BHIIIHIX MIXXpeOepHUX M 431B 1 O11bIlI€ BUPAXKEH1 KOJTMBAHHS IPYIHOT CTIHKU;

2) Oiagppaemanvruii, ab0 YEpeBHHM TUN — 30UTBIICHHSA 00’€My TPYIHOI KIITKH
B1J1I0YBA€ETHCS 32 PaXyHOK CKOpOYCHHS JiadparMu i M’sI31B YEPEBHOT CTIHKH.

3) 3miwanui, abo TPYAOYEPEBHHUI TUI — CIOCTEPIraeThbcs y OUIBIIOCTI 3I0POBHUX
TBAapWH, 32 BUHATKOM COOaK 1 XyTPOBHUX 3BIPIB, IUXaHHS MPHU SIKOMY IHTEHCUBHICTh
JIUXaTbHUX PYXiB TPYAHOI KJIITKU Ta YEPEBHUX CTIHOK MaiKe OTHAKOBA.

3MiHAa HOPMAJIBHOTO TUMY TUXAHHS Y TBApWH HAa 1HIINI BKa3y€ HA 3aXBOPIOBAHHS.
[‘pyauuii TUN JUXaHHS Y TBapUH MOSABISETHCS MPH XBOpoOax AlapparMu Ta JESTKUX
XBOpOOax IIIyHKA 1 KUIICYHUKY. YepeBHMI THUN TUXaHHS y TBapUH XapaKTepHUUN
IIpU YpaKeHHSX IJIEBPH, JIETEHb 1 IIepesioMax pedep.
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Tun nuxaHHS y TBapUH BHU3HAYAIOTh METOJIOM CIOCTEPEKEHHS, OIVISAal0ud TBAPUHY
300Ky, 32 CTYIIEHEM y4acTi B IUXAJTbHUX PyXaX IPYHUX 1 Y€PEBHUX M’ SI31B.

Ilix uacmomoro ouxanns po3ymitoTh KUIBKICTh JMXaJIbHUX aKTiB (BIUXIB 1 BUIUXIB),
3MIACHEHUX TBAPUHOIO 32 | XBUIIMHY.

Yacrora nuxaHHs y TBApUH PI3HUX BHUJIB HEOJHAKOBA 1 3aJICKUTh BiJl IHTECHCUBHOCTI
OOMIHy pPEYOBMH B Opradi3mi (BIKy TBapuH, (I3UYHOr0 HaBaHTAXCHHS,

MPOAYKTUBHOCTI, (Di310JIOTIYHOTO CTaHy, CTaTi, 4Yacy J00H, CE30HY pOKY,
TEeMIIepaTypH 30BHIIIHBOTO CEPEJOBUIIA TA IHIIUX (PAKTOPIB).
Tabnuys 3.
Yacrora Yacrora Yacrora
Bun tBapun | nuxanHs 3a | Bun tBapun IuXaHHsA 32 | Bua TBapuH | auxaHHS
1 xB 1 xB. 3a 1 xB.
BPX o 12s Cobarar: 15-20 Kosm: 14499
Jopocii Jopocii Jopocil
Temsara 15-30 MOJIOJI 15-25 KO3EHsITa 15-30
CsuH1 12-20 Bis1i: gopocmi | 15-20 I'ycu 9-20
Komi: g 16 srisTa 13-30 Kauk 15-30
JA0pocii
JI0IIIaTa 15-20 Kpoui 50-60 [HauKH 13-20
Kotn 15-25 Kypn 12-30

Y Momomux TBapWUH TUXAHHS YacTillle, HK Y JOPOCIUX. Y BHCOKOTPOTYKTHBHHUX
TBapWH 4YacTOTa JHWXAHHS BHINA TOPIBHIHO 3 MAaJIONPOAYKTHBHUMHU. YacTora
JUXaHHS MJABUIIYETHCS Y CaMOK IIiJT KIHEIb BariTHOCTI. JIMXaHHS CIOBUIHLHIOETHCS
MiJ Yac CHY, MPUCKOPIOETbCS - MpU (PI3UYHUX HABAHTAXKEHHSIX, a4 TAKOXK MPH
MIJBUIIEHHI ~ TeMIepaTypyd 30BHIIIHBOTO  cepeAoBHINa. YacToTy AMXaHHS
BU3HAYAIOTh METOJIOM CITIOCTEPEKEHHS 3a pyXaMHu TPYAHOI 1 YEpeBHOI CTIHKHU 3a 1
XB., @ B KOHEH 1 KPOJIIB - 32 pyXaMHu KpWJI HOCA; Y XOJIOIHUMN MEPio - MO KIyOouKax
napu, 10 3 SBISETbCS MPU BUAUXY TMOBITPSA, Y MTaxiB - 3a KOJIMBAHHSIMHU XBOCTA,;
ayCKyJbTAIlI€I0 Tpaxei 1 JJeTeHb - 33 KUIbKICTIO IITyMiB.

Kummeea i 3a2anvna emuicms jiezens

Huxanene nosimps — TeBHUNA 00’€M MOBITPsS SKUW TBapuHA BAMXA€ 1 BUIAUXAE Y
cnokoi. Y apiOHo1 poraroi Xyno0u 1 cBuHei - 0,3-0,5, a y Benukoi poraroi XyznooH i
KOHEH - 5-6 1.

Jlooamkosuii 06’em nogimps - 1€ TIOBITPS SIKE TBapUHA MOXXE BAUXHYTH JOJATKOBO
micas CHOKIMHOTrO BAMXY. Y JApiOHOI poraroi Xyaobu , cBuHed - 0,5-1, Benukoi
poraroi xynoou -8-10, konei-10-12 1.

Pezepsnum - Ha3UBaIOTh MOBITPS, SIKE TBAPUHA MOXE I11€ MAKCUMAJIbHO BUIUXHYTH
MICTIsl CIIOKIHHOTO BUIMXY. Moro 06’em NpUOJIU3HO JOPIBHIOE 00’ €MY JT0IaTKOBOTO
MOBITPSL.

Kummesa emHicms necens ye cyma 06’ emis OuxaibHo20, 000amKo8020 i PE3EPBHOTO
noBiTpsi. B npiGHOT poraroi xymobu i CBUHEW BOHA CTaHOBUTH 1,5-3 71, y BEeIUKOT
poraroi xynobu 1 KoHeH - 25-35 1, a y moaeit - 3-4 1. JKurreBa eMHICTD JIETEHD -
BeJIMYMHA HecTana. BoHa 3MIHIOETBCA 3aJIEKHO BiJ BIKY, TOPOJIH, MPOAYKTUBHOCTI,
(b1310710T19HOTO CTaHy, CTaTi, (PI3MIHOTO HABAHTAXKEHHSI TOILIO.
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3anuwkose nogimps 1e TOBITPS SKE 3aJIMIIAETHCS B JUXAIBHIA CHUCTEMI ITiCIIA
MaKCHMAaJIbHOTO BHAHXY. Mloro 06’em y KoHeii - 10 11, a y mrozeii - 1 1.

3acanbna emmuicmb neceHb ye cyma 00°€mi8 HcUMMEGOL €MHOCMI Je2eHb 1
3anmuIIKOBOro MoBiTps. [Ipn koxkHOMY criokiitHOMY BauXy moBiTps 6u1st 30 % 00’emy
MOBITPS 3aJUIIAETHCS Y TUXaJbHUX (MOBITPOHOCHUX) HUIsIXaX, a 70 % ioro 006’emy
HAJIXOAUTH Yy JIETEHI.

Anveeonsapue nosimps 11e TOBITPS SIKE 3aJTUIIAETHCA B JIETCHSIX MICHS CHOKIMHOTO
BUJIUXy B JIETeHsAX (CyMa pe3epBHOrO 1 3aJumIKoBoro moBiTps). OO0’em
aJbBEOJIIPHOTO TOBITPS y KOHEW cTaHOBUTH 20-22, y BEJIMKOI poraroi Xymnoou -
16-18, a y moneit - 1,5-2 .

Koedghiyienm necenesoi eenmunayii 1€ BiTHONIEHHS 00’ €My JTUXAJbHOTO MOBITPS 10
aJbBEOJISIpHOTO. BennunHa 1oro 301IbIIy€eThes pu hi3MIHOMY HaBaHTaKEHHI.

Xeununnuii 06’em necenesoi senmuisayii 1€ KiJIbKICTh MOBITPS, sIKe TIPOXOAUTH Yepes
nereni 3a 1 xBuuHy. Moro BeqndMHa 3a1eXKHUTh BiZl 00°€My JUXAIbHOTO HOBITPS i
4acTOTH JuxaHHs. Ha XBuwiMHHUN 00’€M JIET€HEBOI BEHTWIALII y TBapuH
BIUTMBAIOTh SIK BHYTPIIIHI (BIK, MOPOAA, MPOAYKTHBHICTH, CTaTh, (Pi310JOTTUHHIA
CTaH), TaK 1 30BHIIIHI (4ac g00u, mopa poKy, (Ppi3nyHe HABAHTAKEHHS, TEMIIEPATypa
30BHIIIHBOTO cepenoBuina Ta iHmi) ¢(akropu. o QaxTopiB, ski HaWOiIbIIe
BIUTMBAIOTh HAa BEJIMYMHY XBHJIIMHHOTO 00’€MY JIETEHEBOi BEHTUJIAI] HAJNEKaTh BIK
TBapuHU 1 (i3uuyHe HaBaHTaxeHHS. [Ipu (I3MYHMX HABAHTAXKEHHAX XBUJIMHHA
JIEreHeBa BEHTHWJIALIS MOXe 3pocTH Yy 3-5 1 Ounblie pas3iB. Y TBapUH XBUJIMHHY
BEHTWIAIIO JITEHb BHU3HAUalOTh, BUKOPUCTOBYIOUM PECIIpaTOpPHY MAacKy
BIJIMOBIIHOTO pO3Mipy, Milok Jlyriaca 1 ra30BUi J1YUIbHUK.

3a A0MoMoror pecripaTopHoi Macku y wmimok Jlyrmaca depes rodpoBany TpyOKy
30MparOTh BUAUXYBAaHE MOBITPS 3a JIeKiIbKa XBUIUH (3-5), a moTiM 00°eM 310paHoro
y Mmimok Jlyriaca BUIMXYBaHOTO MOBITPS BUMIPIOIOTh, NIEPEMYCKAIOUd MOTO Yepe3
ra3oBui JumIbHUK. [loaiauBIIM BU3HAYEHUH 00’ €M TOBITPS Ha KIJIBKICTh XBUJIUH,
MPOTATOM SIKMX TPOBOAUIIU BIIOIp BUIMXYBAHOTO TMOBITPS, BU3HAYAIOTH MOKA3HHUK
XBUJIMHHOT JIET€HEBO1 BEHTHIIALLI].

3HaYeHHS MOBITPOHOCHMX LLISAXIB

[Tpu koxHOMY akTi Bauxy Oinst 30 % 00’eMy BIMXYyBaHOTO MOBITPS 3aJHUIIAETHCS Y
MOBITPOHOCHMX NUISIXax (MOPOKHUHA HOCA, HOCOIIOTKA, TOPTaHb, Tpaxes, OpoHXH 1
OpoHXi0M). Y TNOBITPOHOCHUX MIIsAXaX TIa3000MiH He BiAOyBaeThbCs, TOMY IX
HA3MBAIOTh HIKIJJIUBUM a00 «MEPTBUM» MPOCTOPOM. Y MOBITPOHOCHHMX MIISAXAX,
3aBAAYYIOYM OCOOIMBOCTSAM iX OyIOBH, MOBITPSI OUUIIYETHCS 1 3BOJIOKYETHCS, a B
yMOBaxX HHU3bKOI TEMIEpaTypH MOBITPS, MPOXOASYM Yepe3 HUX, 3IrpiBacThcs. Y
CIM30Bii OOOJIOHIII TMOBITPOHOCHUX NUISXIB MICTUTBCS 0Oararo perenTtopis,
MOJIPAa3HEHHs SIKUX BUKJIMKA€ 3axXWUCHI pedrekcu (Kamienb, YXaHHs, (DUpKaHHS).
Oco011BO YyTIUBOIO € CIM30Ba 000JIOHKA TOpTaHi, Oiypxarrii Tpaxei 1 OpoHXiB.

CxkJyaJ BIMXyBaHOT0, BUIMXYBAHOI'0 i aJIbBEOJISIPHOIO NMOBIiTPSI

TBapunu mij yac AWXaHHA BAUXalOTh atMocdepHe moBiTps. Bono mictute 20,94 %
02, 0,03 % CO2 1 79,03 % N2. Cxnajn moBiTps TBAPUHHUIIBKUX IMPUMIIIICHb MOXKE
BIJIPI3HATHUCS BiJ aTMOC(EpHOro He TUTbKH 3a KiibKicTio O2 ta CO2, ane 1 BMICTOM
NH3, BoasHoi mapu ta SH2. MakcumanbHOo nonycruma koHueHTpauiss CO2 B
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TBapuHHUIIbKOMY TpuMimieHHi - 0,25 %. Cknag arMochepHOro, BUIUXYBaHOTO Ta
aJHBEOJIIPHOTO TOBITPSA1 BEIMYMHA NAPIIATHbHOTO TUCKY OKPEMHX ra3iB

Tabnuys 4.
Oxcuren Byrnekucnuii ra3 Hitporen
) [TapuianbHU
Hosirps % THUCK, MM PT. % [Tap1. Tuck % Hapu.
THCK,
CT.
20,9

AtMocdepHe A 159,14 0,03 0,23 79,03 600,63
BunuxyBane 16(’)5 125,40 4,00 30,40 79,50 557,20
AJbBEOJISIpHE 14(’)0 106,40 5,30 40,28 80,70 566,32

[IpumiTka: mpu OapoMeTpudHOMY THCKY 760 MM pT. CT. 1 THUCKY MapiB BOAH Y
BUJUXYBAaHOMY Ta aJbBEOJIIpHOMY MOBITp1 - 47 MM pT. cT. Ckiaa BUIMXYBAHOTO
MOBITPS HEMOCTIWHMM; BiH 3aJleKUTh BIJ 1HTEHCHBHOCTI OOMIHY pPEUYOBHH 1
nereneBoi BeHTWsAIli. HiTtporeH B ra3o00MmiHiI yuacti He Oepe, aie HOro
MPOLIEHTHUM BMICT Y BHJIMXYBAHOMY TIOBITPI € JEHI0 BHUIIUN TMOPIBHSHO 13
arMocepHUM, udepe3 Te, MO0 00’€M BHUIWXYBAHOTO TMOBITPS MAEIMI0 MEHIIMA HIX
BIMXyBaHOTO TIOBITPS, OCKUTbkM CO2 13 KIITUH BUAUIAETHCS MEHIIE, HIK
cnoxuBaeTrbesa O2. Y 3B53Ky 3 IMM Ta cama KUTbKICTh N2 y BUJUXYBaHOMY MOBITPI
na€e OUIBIIMKA B1ACOTOK. AJIBBEOJISIPHE MOBITPSI BIAPI3HAETHCA Bl BHIMXYBAHOIO
outbminM mpoueHToM CO2 1 MeHmuM O2. Pi3HMLIO B CKIaJl alabBEOJSPHOIO 1
BHUJIMXYBAHOTO TOBITPS MOYKHA MOSCHUTH THM, 110 BUIUXYBaHE MOBITPS MICTUThH HE
JUIIe TOBITPS 13 ajbBEONI JIET€Hb, aj€ B HbOMY HasBHE TaKOX MOBITPSA 13
MOBITPOHOCHUX NUIAXIB, SIKE MEPIIUM BHUIUISETHCA 13 JUXAJIBHOI CUCTEMH 1]l 4ac
aKTy BUJMXY.

I'a3000MiH y Jerensix
OCHOBHOIO (PYHKIIIEIO JIETEHb € Ta3000MiH M1k MOBITPSIM aJIbBEOJI JIETEHB 1 BEHO3HOIO
KpOB’I0 KalllJsIpiB Majoro Kojla KPOBOOOITY, sIKI TYCTOI CITKOI OOILTITalOTh
aJbBEOJIN JIeTeHb. ['a3000MiH y JIETeHIX 3M1MCHIOETHCS 32 3aKOHOM TU(y311 MOJEKYI
O2 3 OBITps alIbBEOJ JIET€Hb Y BEHO3HY KPOB KaIlIspiB MaJIOro KoJia KpOBOOOIry i
mostekyn CO2 i3 BEHO3HOI KpOBI KamuISIpiB y MOBITPS aJIbBEOJ JIETEHB. PymriitHOO
cwitoro audy3sii monekya O2 1 CO2 e pi3HUI iX MapIiaibHAX TUCKIB (HAMIPYKEHHS)
MIK BEHO3HOK KpOB’I0 KamuisipiB 1 mOBITpsM anbBeod. Monekynu O2 1 CO2 y
JereHsx IUPyHAYIOTh 13 MICUS IX BUIIOIO MApUIATIBHOIO THCKY 1 HampyXEHHS Y
MICIIE TX MEHIIIOI BEIUYUHHU.
IMapuianbHuii THCK Ta3y - 1€ YaCTHHA 3arajbHOTO THCKY, BEIMYMHA SIKOTO 3aJI€KUTh
BIJl YACTKH I[bOTO ra3y y cymiui razis. Hanpuknan, sikio B arMochepHOMY MOBITPI
mictuthes 20,94 % O2 , To 3 BenuuuHu atMocdepHoro Tucky 760 MM pT. CT.Ha HOTO
yacTKy mnpumnanae 159,14 MM pr. cT. Y moOBITp1 anbBeon JiereHb BMIicT O2 B
cepenHboMy cTaHoBUTH 14 %, a BmicTt CO2 - 5,3 %, TO BIANMOBIZHO TAapIliaIbHUI
truck O2 y MoBiTpi anbBeo Jiereds nopiBHioe 106,4 mm pt. cT., a CO2 - 40,3 MM pT.
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asu (02, CO2, N2) po3udMHAIOTHCS y BOMl Ta IHIIUX piguHax (KpoBi, JimMdi,
TKaHWHHIN pinuHI Tomo). KilbKICTh pPO3YMHEHOTO Ta3y 3aJeKHUTh BIJl WOTO
MPUPOAH, TAPIIIATBLHOTO THUCKY, TemIeparypu. Po3unMHHICTh Ta3iB 3MEHIIYETHCS 3
MiIBUIIEHHSM TEMIIEpaTypu Ta 3HIKEHHAM THCKY. /[n1 KinbKicHOI OYiHKU
PO3UUHEHO20 2a3Y BHCUBAIOMb MEPMIH HANPYHCEHHS | U020 8UPAXCAIOMb ) MM PI.
cm.

[lapmianbHuii THCK 1 HampyXEHHS I[E€BHOIO Ta3y II03HA4YalThb OYKBOIO p 3
BIIMOBIAHUM TO3HaYEHHSIM Ta3y (Hanpukiaa, pO2, pCO2).

Bceranosneno, mo Hanpy:xeHHs (mapuiaibHuil TUCK) O2 B apTepiaibHiil KpOBI piBHE
90 MM pr. cT., a Bymiekucioro raszy - 40; y BeHO3HIH KpoBi HampyxkeHHs O2
ctaHoBuTh 40, a CO2 - 46 MM PT. cT. BiinmoBiAHO /10 HASBHOT Pi3HUIII MapIiaIbHOTO
tucky O2 B MOBITP1 aJIbBEOJI JIET€Hb 1 BEHO3HIM KPOB1 KamijspiB, sIKi OOIUTITAIOTh
anbBeonu (0nmu3pko 60 MM PT. cT.), Mosiekynu O2 nudyHIYIOTh (MePEMIIYIOTHCS) 13
aJbBEOJIIPHOTO TOBITPSI Uepe3 map cypdaxkTaHTy, eniTeaialbHUX KIITHH aabBeo 1
KanuisipiB (CYKyIHICTh IIUX CTPYKTYp HA3UBAIOTh JISTEHEBOIO MEMOPaHOI0, TOBIIUHA
akoi crtaHoBuTh 0,4-1,5 MKM) y BEHO3HYy KpoB KamiyspiB, a Mosekymun CO2
IUQYHAYIOTh 13 BEHO3HOI KPOB1 KamuIsipiB y MOBITPS ajJbBEOJ JIET€Hb (PI3HUIA
napuianbHoro Tucky CO2 cTaHOBUTH TUTBKHA 6 MM PT. CT.).

Benukiil mBUAKOCTI ra3000MiHY B JIET€HAX CHPUSIOTH K cHeHU(pIYHICTH OynoBU
JIETEHEBOI MeMOpaHu, TaK 1 BEJIMKa ILJIONIA BCiX aJIbBEOJI, a TAKOXK O1IbII BHUCOKA
mBUAKICTh Au(y3ii Monekyn CO2 nopiBHSHO 13 Mojiekyaamu O2.

TpancnopTyBaHHSI KHCHIO KPOB’10

VY JereHsX TBapuWH BHACIIJIOK Ta3000MiHY BiJIOYBA€ThCS IMEPETBOPEHHS BEHO3HOL
KpOBI Ha apTepiajbHy y Kaluigpax Majoro Kojia KpoBOOOITy, siKi OOIUTITAIOTh
aJIbBEOJIH JIeTeHb. ApTepialibHa KPOB BijJl BEHO3HOI BiJIPI3HAETHCS OUIBIIUM BMICTOM
02 1 menmum piBHeM CO2 . B aprepianbHiii KpoBI BEJIHMKOi poraroi Xymoou
Mmictuthes 12,0-14,5 06 % kwucHI0, a y BeHO3Hi# kpoBi BMicT O2 cTaHOBUTH 6,5-8,0
00 %. AprepianbHa KpoB InepeHocuth O2 Bij JIere€Hb 0 KIITHH YCiX TKaHUH. Y
GIBUYHO PO3YMHEHOMY CTaHI KPOB'IO0 TEPEHOCUTHCS HE3HayHa KiIbKicTh O2,
OCKUIBKHM BIH MAJIOPO3YMHHMM y m1a3Mi KpoBi (3mi O,/171 kpoBi).

OcHoBHuii nepeHocHUK O, - reMorTo0iH epuTpouuTiB. OKCUTEH 13 aJIbBEOJIIPHOTO
MOBITPS JIETEHb NUQPYHAYE y IJIa3My 1 €pUTPOLIMTH BEHO3HOI KPOBI, J€ BCTYMAE Y
CHOJYKY 3 MOJIEKYJIaMHd TE€MOINIOOiHY, YTBOPIOIOYM OKCHUTeMOrnoOiH. OauH rpam
reMoro0iny moxe 3B’sa3aru 1,34 M kucHio. 3B’s3yBaHHsS remorninobiHom O2 B
JIETeHSAX 3aJeXuTh BiJ TmapiiagibHoro Tucky O2 B TOBITp1I anbBeod. Tak,
BCTAHOBJICHO, 1[0 TIPH TMapuiadbHOMy TUCKY O, B MOBITpi anbBeo jgereHb 40 MM pT.
CT. KpPOB HacU4yeThbCcsi KUCHEM Ha 76 %, npu 60 MM pT. cT. - Ha 90,5 %, ipu 80 Mm
pT. cT. - Ha 96,0 %, a mpu 100 MM pT. cT. - Ha 98,6 %. KinbkicTs O,, sika MOxke OyTH
3B’si3aHa 100 Mi1 KpOBI MpU MOBHOMY TEPEXOAl TeMOrIO0IHY B OKCHUTE€MOIJIOOIH,
CKJIa[a€ KHCHEBY €MHICTh KpOBi. [i BelMYMHA 3a]€KMTh BiJl BMicTy B KpOBi
reMOIIO0iHy 1 KOMMBAEThCA B MeXkax Bix 17 mo 21 e’

[Ipu mepexomi reMomIo0iHy B OKCHTEMOTIIOOIH 3MIHIOETHCS HOTO KOJIp 1 CIHEKT.
BMmicT OKHMCHEHOro 1 BIJHOBJIEHOTO TeMOIIOOIHY MOXHA BHU3HAUYUTH HUIAXOM
CHEKTPaILHOTO aHAi3y KpPOBI.
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Ha 3B’s3yBanHs remornno6iHoM O, BIUIMBA€E KpIM HaMpyXeHHsS (MapiiialibHANA THUCK)
O, xonuentpaiisa CO,, Benuunna pH 1 temmneparypa. [linBuimieHHss KOHIIEHTpaIil
CO, i H+, a Takoxx Temmneparypu 3HWKY€E CIOPITHEHICTh reMoriio0iny 3 O, 1 cpusie
3BUIbHEHHIO O, 3 OKcUreMornno6iny. Taki yMOBH HasiBHI y KpPOBI KalJIsIpiB BETUKOTO
KOJIa KPOBOOOITY, SIKI TYCTOIO CITKOIO MPOHU3YIOTh Pi3H1 TKAHUHHU.

TpancnopTyBaHHS BYIVIEKHCJIOTO ra3y KPoB’10

Byznexucnuii 2az ymeoproemsbcs y MimoxoHOpiax BCIX KIITHUH TKaHUH K KIHIEBUI
MPOAYKT okucHOro meradomnizmy. Hanpysxxenns CO2 y kiiTuHax cTaHOBUTH O1st 60
MM PT. CT., Y MDKKJIITHHHIN piauHi — npubnuzno 50, a B aprepianbHiil KpoBi — 40 MM
pT. cT. I xoua pizauisg pCO2 3HauHO MeHIIa BiA aHanoriynoi At O2 monekynu CO2
BIJIMOBIAHO /10 3aKOHY IU(y3ii mMBUAKO AUGYHAYIOTh 3 TKAHUH Yepe3 MDKKIITHHHY
pIIMHY, CTIHKY KanuisgpiB B aptepiayiibHy kpoB. Bmict CO2 B aprepialibHIll KpOBI
BEJIMKO1 poraroi Xynoou craHoBuTh 52,5-55,0 06 %, a y BeHO3Hi# KpoBi - 57,0-60,5
00 %. Takum 4rHOM, 13 TKAaHUH [0 JIeTeHb nepeHocutbes 5-8 mi CO2 Ha koxH1 100
MJI KPOBI.

Byrnekucnuii ra3 Big TKaHUH JI0 JIET€Hb TPAHCIIOPTYETHCSA KPOB'I0 Y POZYMHEHOMY Ta
XIMI9HO 3B’si3aHOMY cTaHaxX. Xoda po3umHHICTE CO2 y pimguHax 3HA4YHO Kpaia
nopiBHaHO 13 O2, omuak nume npubmuzHo 6 % 3aranbHOi KigbkocTi CO2
TPAHCTIOPTYETHCS TIa3MOI0 KPOB1 Yy (13UYHO po3unHeHiit opmi. OCHOBHA KITBKICTh
CO2 BiJ TKaHUH J0 JIET€Hb IEPEHOCUTHCA KPOB 10 Y 3B’ SI3aHOMY BHUIJISA/IIL.

bnuzbko 15% CO2 TpaHCHOPTYETbCS KPOB’I0 Yy CHOMYIl 13 TIeMONIOOIHOM
epUTPOLUTIB y (hOopMi KAPpOTreMOoIJI00iHy.

OcHnosna «kinekicme CO2 (6ina 80 %) nepenocumovcs Kpog'o y 6uenaodi
2iopokapbonamis, sAKi ymeoprwwmuvcs 6Haciook ciopamayii COZ2 i ducoyiayii
Kapbonogoi kucromu Ha kamion H+ i anion HCO3™. CO2 + H20 H2CO3 H+ +
HCO3". V mna3mi KpoBl L peakilisl BiIOyBaeThCsA [yKe IOBUIbHO, NPOTE B
eputporuTax € pepMeHT kapOoaHriapasa, IKuii 3HAYHO MPUCKOPIOE IO PEAKITIIO.

YTBOpeHa B epuTponuTax kapoOoHarHa kuciora aucoritoe Ha H+ 1 HCO3 ~. Anionn
HCO3™ BuxomaTh 3 €pUTPOIUTIB y IJIa3My, TaM B3a€MOJIIOTh 13 Na, yTBOPIOIOUU
NaHCO3, i B Takomy BUDIIsiAI Benuka KiutbKicTh CO2 TpaHCHOPTYETHCS KPOB’IO.
3amicte HCO3 ~ B epurpouutd HaaXoAsaTh aHioHu xiopy. Karionm H+, ski
yTBOpmiHCs B pe3yabTari aucoranii H2CO3 BigHoBt00Th Temomniodin (Hb + H+
€ HHDb). BignoBnena ¢gopma remonio0iny noope 3B’si3ye CO2, BHACTIOK YOTO
YTBOPIOETHCS KapOremoroOiH. Benuve3Ha KiIbKICTh YTBOpEeHUX 10HIB H+ Moria Ou
3MiHUTH pH KpoBI MW MDKKIITUHHOI PIAMHM, SIKII0O O BOHM HE 3B A3YBAJIUCH 13
reMOrI001HOM.

Y BEHO3HIM KpOBI KamuIApiB ajbBeOJ JIET€Hb YyCl MPOLECH MPOTIKAIOTh Y
npoTtuiexkHomy HarnpsiMky. AHionu HCO3 ~ nmpoHHKaiOTh B €pUTPOIUTH, a aHIOHH
CI'— 3 eputponutiB y 1iazmy kpoi. depmeHT kapOoaHrifpaza B €pUTPOLMUTAX
KaluIsipiB JIETeHb Karainizye peakiito aucouiamnii H2CO3 — H20 + CO2 . Tyt xe B
EpUTPOIUTAX KamlIspiB JiereHb aucoiiroe kaporemornodin (HHbCO2 — HHb +
CO2) 13 BuBLIbHeHHSIM MoJiekya CO2, axi qudyHIyIOTh B MOBITPS ajIbBEOJI JIETCHb.
HIBuakomy mepexony CO2 i3 BEHO3HOI KpOBI KaliIspiB aJIbBEOJI JIETEHb B MOBITPS
aNbBEOJI CHPUAIOTH pi3HMLA mapiianbHoro Tucky CO2 1 Bucoka ioro mudysiitHa
3ATHICTh. Y BEHO3H1{ KpPOBI, 110 HAJXOIUTh Yy JIET€H1, 3HAX0AUTbCs Onu3bko 580 M
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CO2 B 1 1. kpoBi, a KpOB, IO MTOKUJAE JIETEH1 (apTepianibHa KPOB), MiCTUTH 017151 530
mi/n CO2 (I1.I.Tomosau, 2004). Takum 4yWHOM, BEHO3HA KPOB Y JIETEHSIX BIiIJIa€ y
noBIiTpst anbBeosl He Bech CO2 1 iioro BeHO3HO-apTepiaibHa PI3HULS CTAaHOBUTH
pubau3HO 50 MII/JT KPOBI.

I'a3000MiH y TKaHMHAX

VY MITOXOHIpIAX KIITHH OpraHi3My, A€ JIOKami3ylThCsi (EPMEHTH HUXATbHOTO
JAHIOra, B1I0YBa€ThCA Mpouec O10J0rYHOTO0 OKMCHEHHS OPraHiyHUX PEYOBUH 3
YTBOPEHHSIM €Heprii 1 KIHIEBUX MPOAYKTIB OOMiHY PEYOBUH (BOJA, BYIJIEKHCIIUN
ra3, amiak, amMiHHUM HITporeH Ta iH.). [Ipu oMy BIJOYBA€THCS CHONKUBAHHS
kiitiHaMu TKaHuH O2 1 yrBopeHHss CO2. 3a HOpMaJbHUX YMOB ICHYBAaHHSI IpH
JoCTaTHIA KuTbKocTi O2 Maibke BCsSI €Heprisi YTBOPIOETHCS BHACIIIOK aepoOOHOTO
nporiecy okucHeHHs. HamxomkenHs O2 [0 KIITUH TKaHWH BiOyBaeTbcs 13
apTepiayibHOI KPOBI KamlIsApiB BEIHUKOTO Koja KPOBOOOITY BIJMOBIAHO JO 3aKOHY
mudy3ii. Pymiiinoro cunoro audysii monekyn O2 1 CO2 y TKaHMHAX OpraHi3My, sK 1
B aJbBEOJIIPHOMY Ta3000MiHY, € TPAIIEHT IX KOHIEHTpaIii (mapiiaabHOrO THUCKY)
mo oduaBa 6ok MeMOpanu. B aprepianbHoMy KiHIli Kaniaspa pO2 gocsrae 90 mm
pT. CT., a B KIiTUHaX TKaHUH — 5-10 MM pT. cT. 3HayeHHs pCO2 B TKaHMHAX
CTaHOBUTH ONU3bK0 60 MM PT. CT., a B apTepiaibHiil KpoBi KaniasipiB — 40 MM pT. cT. |
xoua pi3Hul Hanpyr aia CO2 B 3—4 pa3u MeHwa Hix aiga O2 (BianosigHo 20 1 80
MM PT. CT.), BOHa B 000X BUIAJKaX € I[IJIKOM JIOCTaTHBOIO JJIsl mepexory mojiekyn O2
13 aprepiajbHOl KpOBI A0 KIITHH TKaHWUH, a Moijekyn CO2 13 TKaHWH 4epes
MDKKJIITUHHY PIIMHY J0 apTepialibHO1 KPOBI.

Kinpkicts O2, 110 HaAXOIUTH 10 OPraHiB Ta TKAHUH, 3yMOBIOETHCS 0COOIMBOCTAMU
iX (QyHKIIA Ta 1HTEHCUBHICTIO OOMIHHUX TMpOIECIB. 3IIHCHEHHS Ta3000MiHY Yy
TKaHWHAX 1 opraHax 3a0e3mnedye (yHKIIIOHYBaHHS yCiX TKaHUH Ta OPTraHiB 1
MEePETBOPEHHSI B KamiIsgpax BEJIMKOTO Kojia KpOBOOOITYy apTepiaabHOi KpOBI Yy
BeHO3Hy. [Ipo BUKOpUCTaHHS KIITHHAMU KHCHIO MOXXHA CyIUTH Ha IiJCTaBi
BHUPAXOBYBaHHS apTepio-BeHO3HOI pi3HUIll o O2 1 koedirieHTa yTumizamii KUCHIO —
BIIHOIIICHHS KiTbKOCTI BUKOpHCcTaHoro O2, 10 WOro KUIBKOCTI, IO HaIIHIIIA J10
oprany. ¥ cTaHi CIOKOIO s OUTHIIOCTI opraHiB BiH cTaHOBUTH 30-40 %, a mis
cepust — 60 %.

Peryasinist JuXaHHA

Perynamnis nuxaHHs crupsMoBaHa Ha MiATPUMAHHS ONTHMAJIbHOTO Ta30BOTO CKIIATy
apTepiajgbHOI KpoBl — napiiaibHoro HampyxeHHs 02 1 CO2 .

JluxaHHs TBAPUH 3MIHIOETHCS 3QJICKHO BiJl TOTPeO opraHizmy. Y CTaHl CIIOKOIO BOHO
3HAXOJUTHCS Y MeXaxX (1310J0TTYHOT HOPMH, TOJ1 SIK MPHU (HI3UYHUX HABAHTAKEHHAX
3pocTae MOro 4yacToTa 1 IuouHa.

JNuxanHs gk ckiaaaHui  (i310JOTIYHUM MPOIEC PETYIIEThCS HEPBOBUM 1
TYMOPQJIbHUM TUIAXOM. Y PEryisiii AMXaHHS Ba)JIMBY POJIb BIAIrparoTh HEPBOBI
KJIITUHU JUXAJTBHOTO IIEHTPY.

Jluxanonuti yenmp — 1€ CyKyIHICTh HEHPOHIB TOJOBHOTO MO3KY, SIKI 3a0€3MeUyIOTh
PUTMIYHY 3MiHY BAWXY BUJMXOM 1 HaBMaK{, a TaKOXX MPHUCTOCOBYIOTh YacTOTy 1
DIMOWHY TUXaHHSA 10 MIHJIMBHX NOTped opraHi3My 1 BIAMOBIIHO 0 YMOB HOTO
ICHYBaHHS.
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JluxansHUW LEHTP PO3MINIY€EThCS y JOBracromMy Mo3ky Ha aHi IV mmmyHouka i
CKIAJA€ThCsl 3  LEHTPYy Bauxy (IHCHIparopHOro) Ta  UEHTPY  BHIUXY
(excmiparopHOro).

Byno Takox BCTaBIIEHO, 10 OUXATbHUL YEeHMP NAPHUL, CUMEMPUYHULL | PO3MIUjeHUT
no 06udsa HoKu 8i0 cepedHboi iHii 0082aCcM0O20 MO3K).

VY nuxanbHOMY LIEHTP1 BUSBIICHO JIBa BUAU HEUPOHIB — IHCHIPATOPHI 1 €KCIIPATOPHI.
Incnipamopni HelipoHu TEHEPYIOTh IMITYJILCU 30Y/IPKEHHS Ha MIOYaTKy BAUXY, a MOTIM
rajabMyIoThcs. Excnipamophi Heliporu 30yIKYIOThCS mia yac Buauxy. Lli 181 rpynu
HEUPOHIB PEIUIPOKHO TMOB’SA3aHIMIXK COOOI0 Tak, IO aKTUBHICTh OJIHIET Tpymnu
HEHPOHIB TaJlbMy€ aKTHBHICTh 1HIIOI. IMmynbcu 30yIKEHHS BiJ HEHPOHIB
IUXabHOTO UEHTPY HAIXOASATh Y CIOMHHMM MO30K, JI€ PO3MIILYIOThCS
MOTOHEHPOHM, 110 I1HHEPBYIOTh BIJANOBIIHI JMXalbHI M’s3u  (diadparmy,
MDKpeOepHi 1 YepeBH1 M 53U Ta 1H.).

YacroTa 3MIHM aKTUBHOCTI 1HCIIPATOPHUX 1 €KCHIPATOPHUX HEUPOHIB JUXATHHOTO
[EHTPY BHW3HA4Ya€ 4YaCTOTy JHWXaHHSA, a PIBEHb IMIYJIbCHOI AKTUBHOCTI — CHILY
CKOpPOUYEHHS JUXAJTbHUX M S31B 1 BEIMYUHY TUXAIBHOTO 00’ €My (TTUOMHY TUXaHHS).
[Ipu ¢opcoBanomy auxaHHi edepeHTHI cuUrHaiu 30YyIKEHHS uepe3 BiJIMOBIAHI
HEPBU HAJXOIATh TAKOXK 10 JOTMOMDKHUX IUXaTbHUX M SI31B TPYIHOI 1 4epeBHOI
CTIHKH.

BaxxnuBy ponb y peryisuii AMXaHHS BIAICParOTh aQepeHTHI LUISAXH, CIPSMOBaHI Yy
IUXaIbHUN LIEHTP, Yepe3 KU 311IMCHIOETHCS PeIEKTOPHE PETYIIOBAHHS JIETEHEBO1
BEHTWISIT. PO3pI3HAIOTE MEXaHO- 1 XeMOPEIIENTOPHI peIIeKCH.

Mexanopeyenmopu opeanie Oouxauus (Tpaxei, JereHb, OPOHXIB, TPYAHOI KIIITKH)
pearyroTh Ha po3TATHEHHS Mif yac Bauxy. Cepell pelenTopiB pO3TSITHEHHS € HU3bKO-
Ta BHUCOKOMOPOroBi perentopu. llepimi penentopu reHEpyrOTh MOTEHIATU il
HaBITh II1J] Yac CIOKIMHOTO BUIWXY, a MiJ 4Yac BAMXY YacTOTa IMITYJIBbCIB y HHUX
3pOCTae MPOMOPIHO 10 00’ eMy JiereHb. [[pyri perentopu MoApa3HIOITHCS JTUIIE
MPU MaKCUMAJIbHOMY PO3TSATHEHHI JIET€Hb 1] 4aC MaKCUMAaJIbHOTO BAUXY. IMIyibcu
BiJI pELIETITOPIB PO3TATHEHHS Yepe3 ad)epeHTHI BOJIOKHA y CKJIal OyKarodoro HepBa
HAJXOASATh 1O IHCIIPAaTOPHUX HEWPOHIB JUXAJbHOTO WEHTPY, TaJIbMYIOUH iX
30ymxeHHs. [IpunuHseTscs BAMX 1 MOYMHAETHCS BUAUX. BogHOYAac aKTHBYIOTHCS
EKCIIPATOPHI HEHUPOHM 1 MOYMHAEThCA BUAMX. KoM nereHi crnajgaroThCsl IMIYIbCH
BIl 1HIIOI YacTUHU MEXAHOPELENTOpiB 30yMKYIOTh I1HCHIPATOPHI HEUpPOHH,
raJlbMyIOTh €KCIIPaTOPHi, 0 3yMOBIIOE MPUMTHHEHHS BUAUXY 1 TIOYATOK BIUXY.

VY nuxanbHUM LEHTP MOCTIMHO HAAXOASATh IMOYJIBCH 1 BiJI MPOMNPIOPEIEHTOPIB
muxanbHUX M’a3iB. Iliq dac BAMXy BOHHU 30YIKYIOThCS W IMIYJIbCH BiJ HUX
CIPSIMOBYIOTBCSI B 1HCIIPAaTOPHUM LEHTP, HEUPOHH SIKOTO TajdbMYIOThCS 1 BIUX
NPUITHHSIETHCS.

I'ymopanbna peryasinis auxanHs. Ha ¢yHKIIOHYBaHHS JUXalbHOTO IEHTPY
BIUTMBA€E XIMIUHUN ckiaj KpoBi. [loctiitHuit koHTpoas 3a pO2 1 pCO2 aprepiaiabHOI
KpOBI 3/IIACHIOIOTH XeMOperenTopu. Po3pi3HA0Th nepudeprdHi XeMOpenenTopH,
SK1 pO3MIIIEH] Y CyIMHax pedIeKcOreHHUX 30H (KapOTUIHUN CHHYC COHHOI apTepii,
Ayra aopTv) 1 LEHTpaJibHI XeMOpPELEeNnTopu, (QPYHKIIIO0 SKUX BUKOHYIOTh HEHpPOHH
AUXaTbHOTO LEHTPY 1 JAeAKUX JIISHOK cToBOypa Mo3ky. Ilepudepuuni
XeMOPELENTOPU pearyroTh B OCHOBHOMY Ha 3MiHM B KpoBi BMICTy O2, a LIeHTpaJibHI
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— nHa 3Mian BMmicty CO2. lle Bmepimie Oyno mokazaHo B JOCTIAlI Ha coOakax 3
MePEXPECHUM KPOBOOOITOM.

301bIIIeHHsT KOHIIEHTpAIlli B KPOBI ByJICKUCIIOTO Ta3y BUKJINKAE TABUIIICHHS TOHYCY
INXadbHOTO WEHTPY, a 3HWKEHHA 1i, HaBMaKW, rajibMy€ MOro 1 HACTyHaloTh
BIJIMTOBITHI 3MIHM Y YacCTOTI 1 IMOWHI TuXaHHsS. 30yIHUKOM AWXATLHOTO IICHTPY €
Takok WoHu H+ , siki yTBOprotoThed npu aucouianii moaekya H2CO3 na H+1 HCO3”
. HarpomamxeHHs KapOOHATHOI KUCJIOTH B KPOBI HOBOHAPOIKEHOTO MICHs BTpaTu
3B 3Ky uepe3 MyMOBHUHY 3 MAaTEPUHCHKUM OPTaHi3MOM € IPUYUHOI0 HOTO MEepIIoro
BITUIXY.

Oco0smBocTi IMXaHHA NPHU QI3HYHNX HABAHTAKEHHAX

[Ipn di3uyHUX HABaHTAXEHHSAX B OpPraHi3Mi TBapvH Yy M S30BIM TKaHUWHI
MOCWJIIOETHCS. OOMIH PEUYOBUH, IHTEHCHUBHICTh OKHMCHUX IPOLIECIB, CIOKHMBAaHHS
MOXMBHUX PEUYOBHH 1 KHCHIO Ta BEHTWIAIIS JiereHb 1 poOoTa cepus. Y mepii
CEeKyHIM (I3UYHOTO HABAHTAXKEHHS B OPraHi3Mi TBAPUH 3HWXKYETHCA MPOIEHT
HacMYeHHs aprepianbHOi KpoBli O2, manmi HACTalOTh 3MIHM y YacTOTi 1 TIHOWHI
JIMXaHHS, 10 TOKpaIlye HaCUYCHHS KPOBl KucHeM. [Ipu iHTeHCUBHOMY (hi3UIHOMY
HaBaHTA)XEHHI Yepe3 Ae(IIUT KUCHIO B OpraHi3Mi TBapUH HAKOMHMYYETHCS BEIHMKA
KUTBKICTh HEJJOOKHCHEHUX PEUOBUH 1 BUHUKAE KHMCHEBA HENOCTaTHICTh. Hammuiok
KHCJIOT B KPOBI BUKIIMKA€ IMOAPA3HEHHS SK NEepU(PEpUUHHUX, TaK 1 LEHTPAIbHHUX
XEMOpPEIENTOPIB 1 BIAMOBIAHO BUKJIMKAE MMOCUJICHHS YaCTOTHU JUXAHHS Ta CEPILEBOT
nmismbHOCTl. [lokM nuxaHHA 1 KpOBOOOIr He 34arTHI 3a0€3MeYUTH  ISUIBHICTH
CKEJIETHUX M’531B JOCTAaTHHOIO KUIbKICTIO O2 BHUHHKaE 3aayxa («MepTBa TOUKA» Y
CIIOPTCMEHIB). Y pe3yiabTari TOCWICHHS JIET€HEBOiI BEHTUJIALII 30UIBIIYEThCS
nepexiy CO2 13 KpoBI y BHJAMXYBaHE TOBITpsl 1 HajaxomkeHHs O2 B opraHi3m..
BcraHoBmIOETbCSI HOBUM PUTM YacCTOTH JUXaHHS 1 CEpLEBOi JISIBHOCTI, IO
NPU3BOIUTDH /10 BUHUKHEHHS HOBOI PIBHOBaru Mik HaJXO/DKEHHSIM 1 CIIO’KMBAaHHSIM
02.

OKHMCHEHHS MOJIOYHOI KHCJIOTH, SKa YTBOpPWIAci Ha TMO4YaTKy (I3UIHOTO
HABaHTAKEHHS, 3aBEPITYETHCS HE 3 YaCOM MPUMUHEHHS (h13MYHOTO HAaBAaHTAXKEHHS, a
4yepe3 NEeBHUIN Yac MiCist HOTo 3aKiHYeHHs. | yepe3 11e MOCWICHHS YaCTOTH JTUXaHHS 1
poOOTH ceplist MPOTOBKYETHCS IIIE NCIKUIN Yac MiCIIs MPUITUHEHHS M’ S30BOi pOOOTH.

Oco06MBOCTi TUXaHHSI B YMOBAX 3HUKEHOT0 aTMOC(EPHOr0 TUCKY NOBITPSI

3HIKEHHSI aTMOC(EPHOTr0 TUCKY IMOBITPS CHOCTEPITA€EThCSA Yy TIPChKIM MICUEBOCTI.
Bennuuna arMoc(epHOro TUCKy MOBITPSI B TOpax 3aJ€XUTh BiJl BUCOTH HAJ PIBHEM
MOpsi. Y 3B’S3KYy 31 3MEHIICHHSIM Yy ropax BEJIMYUHU aTMOC(EPHOTo TUCKY MOBITPS
3HIKYETHCS 1 BennunHa napuiaibHoro Tucky O2 ta CO2 gk B atMochepHOMY, TaK 1
B aJIbBEOJIIPHOMY MOBITPI, 11O MPOSIBJISE CB1M BILUIUB HA IHTEHCHUBHICTh Ta3000MiHY B
JIETeHSX TBApWH PI3HUX BUJIB Ta BenuunHU Hanpyru O2 ta CO2 B apTepiaibHIN 1
BEHO3HIM KpoBl. Y Mipy miAiioMy Bropy armochepHuil THCK MOBITPS, a TaKOXK
napriansbHuil Tuck O2 1 CO2 y moBiTpi anbBeOd 1 HACUYEHICTh KPOBI KUCHEM Ta
BYIJICKUCJIMM Ta30M TMaJal0Th. BigXWiIeHHA y CaMOIMOUYyTTi JIOAEH IMOYUHAIOTH
nposiBiATACS Ha BUCOTI ToHaM 2000 M (BUCOKOTIp’s1) — 3'ABISIOTHCS O3HAKU TOCTPOT
rinokcii (3aayxa, COHJIMBICTb, MOTIPIIYETHCS CAMOIOYYTTS, MIABUIIYETHCS YAaCTOTA
CEPLIEBUX CKOPOUYEHb, 3HUKYETHCSI M’ SI30BUH TOHYC).
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[Ipu TpuBamomy mnepeOyBaHHI y BHCOKOTIPHHUX MICIIEBOCTSAX B OpraHi3Mi TBapuH
3'SIBJISIOTHCS  aJIaNTAIliiHI TPUCTOCYBAaHHSA 10 IOHMIKEHOTO TMapIliaJbHOIO THCKY
KHUCHIO (IT1JIBUIIYETHCS KUTHKICTh €PUTPOIUTIB Ta BMICT T€MOTTIO01HY, TOCHITIOETHCS
JIETCHEBA BEHTWIAIIS 1 3pOCTa€ XBWIMHHHN 00’€M cepIlsl, MOKPaIIly€eThCs
KpOBO03a0e3MeueHHsT MO3KY, CepIlsl Ta IHIMUX OPTraHiB i TKAHWH, Y M’ S30Bii TKaHUHI
30UIbLIY€THCS PIBEHb MIOITIO0IHY, KIIBKICTh MITOXOHAPINA, BMICT HUTOXPOMOKCUIA3U
Ta MIABUILYETHCS AKTUBHICTh AUXATbHUX (DEPMEHTIB).

Jlo yMOB BHCOKOTIP’sl 100pe MPUCTOCYBaJIOCh HeOarato BUIIB TBapUH (BiBIll, KO3H,
namMu, O6aitbaku, MuIll, AesKl BUIM KOMaX, ciuMaky Toino). Ha Bucoti monan 6000 m
KUBHX 1CTOT HEMAE.

BruiuB miiBUIeHOTro aTMOC(EPHOro TUCKY HA OPraHi3m

[TixBuieHHss aTMOC(EPHOTO TUCKY BiAOYyBa€ThCS MIPU 3aHYPEHHI OpraHi3My y BOIY.
Yepes xokHi 10 M mmmbuau y Mopi 1 koxHI 10,4 M muOWHM y TIpICHIM BOII
OapomeTpuuHUN THUCK 30UIbIIyeThC Ha 1 atmocdepy. B ymoBax migBUIIEHOTO
arMocepHOro TUCKY 30UIbIIYEeThCSl po3unHHICTD ra3iB (02, CO2, N2) BauxyBaHOTO
MOBITPSL Y KPOBi, TKAHUHHIN piauHI, KIITUHAX TKaHUH. OCOOIMBO 1€ CTOCYETHCS
HiTporeHy. Tak, HampuKIaJ, HAa TMOBEPXHI MOpPSA B Tl JIOAWHU PO3UMHAETHCS
6mu3pko 1 11 HiTporeny, a Ha mOuHI 100 M 3a TOCTaTHHO TPUBAJIOTO MEPEOyBAHHS
i1 Bogoto — 10 10 1 Hitporeny. i ra3u npu noBuUIbHIN AekoMIipecii (MOBUILHOMY
M1JIHIMaHH1 13 TIMOMHU BOJIM) MOCTYNOBO BUJIUISAIOTHCS 13 OpraHi3My 4epe3 JereHi 13
BHUJIMXYBAaHUM TIOBITPSIM, HE CTBOPIOIOYH JJIi HbOTO HeOesmeku. [Ipu mBugkomy
MiJHIMAHHI 13 TIMOMHM (IUBMJKIN AekoMmIpecii) po3urHeHi B kpoBi 02, CO2 ta N2
HE BCTUTAIOTh BUAUISITUCS 3 OPraHI3My 1 IIPH IbOMY YTBOPIOIOTHCS OYyIbOAIIKU ITUX
raziB B KpOBI, SIKIi MOXYTb BHUKIHUKATH €MOOJII0 (3akymopky) cyauH. OcoOiauBo
HeOe3MeuHor0 € eMOoist CyarH MO3KY 1 cepiisd. OKCUTEH 1 ByIJIEKHUCIIUI ra3 K rasi,
10 XIMIYHO 3’ €IHYIOTHCS B KPOBI 3 TEMOMIO0IHOM Ta IHIIMMHU PEYOBHHAMH € MEHIII
HEOE3MEeYHUMHU TOPIBHSIHO 13 HiTporeHoM. CTaH OpraHi3My, [0 BHUHUKA€E TMpU
MIBUJKIA JIEKOMIpecii Ha3WBalOTh KECOHHOI XBOPOOOI (BMHUKAIOTH 0OJi B
cyrmobax, 3amyxa, TOJIOBOKPYXKIHHS, OJIFOBOTa, TMOTIPIIYEThCS 3i1p, BTpara
cBimomocti). dDaranpHa MOBITpSHA €MOOIisI MOXE HACTYIMaTH i 4ac MIBHUIKOTO
migiioMy Ha MOBEPXHIO MOPS HaBITh 13 UOUHM 5 MeTpiB. {006 yHUKHYTH KECOHHOT
XBOpPOOM MIJTHIMAHHS BOZAOJa3a NOTPIOHO 3M1MCHIOBATH JIy>K€ MOBLIBHO, 0COOIMBO
Ha OCTaHHIX METpax.

Oco0nuBocTi nuxanHs y nTuui. [luxanas y ntaxiB Mae eBHI 0COOIUBOCTI, SIKi
3yMOBJIEH1 0COOJIMBOCTSAMU OYI0BH AMXAJIbHOI CUCTEMH, 1110 MOB’s13aH1 3 IXHBOIO
MPUCTOCOBAHICTIO JI0 MOIHOTY. OCHOBHUMH OCOOTMBOCTSIMH OYyIOBH TUXATBHOT
CUCTEMHU Y MTAXIB €:

- BIZICYTHICTB JlapparMu i mjieBpu Ta 3pOCTaHHS JIETEHb 13 PEOCPHUMU CTIHKAMHU;

- BIJHOCHO MaJli JIET€Hl, Y SKUX TOJOBHI OPOHXM, YBIAIIOBIIM B JIET€HI MPOHU3YIOThH
iX HACKpI3b 1 MEPEXOAATh Y BiJIMOBIIHI TOBITPOHOCHI MIIIIKH;

- HAsSBHICTH 9 MOBITPOHOCHUX TOHKOCTIHHUX MIMIKiB (1 HEMapHUI MIKKITIOUNYHUHN Ta
4 mapHUX MIIMIKA — IIWWHI, KpaHiajdbHI TPYyIHI, KayJadbHI TPyaHI, YEpeBHI
(HaiiO1IbIIl), SKI PO3MILIYIOTbCS MK BHYTPINIHIMH OpraHamH, a iX BIJPOCTKH
MPOHUKAIOTH y KICTKHU 1 MK M’ SI3aMHU.
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PosmmpenHs rpyaHoOi KIITKH, JIETeHb 1 IOBITPOHOCHHX MIIIKIB BiJIOYBa€ThCA 3a
paxyHOK CKOPOUYEHHSI MIKPEOEpHUX 1 TPYIHUX M’ SI31B, sIKI CTAaHOBIATH 45-60 % Macu
Bcix M s3iB. Ilpu akti BOuXy y mTaxiB arMOc(epHE MOBITPS 3allOBHIOE SIK JIETEHI
(ayIbBEONM JIETEHB), TaK 1 MOBITPOHOCHI Mimku. [lix 9ac akTy BUauXy MOBITPA 13
MOBITPOHOCHUX MIMIKIB TMOTpAIUISIE y AaJbBEOJNIM JIETE€Hb, 13 SKHX MOBITPA
BUJIUISIETHCSl Yepe3 AMXallbHI IUISIXU B 30BHIIIHE cepenoBuie. Kpaiie 3anoBHEHHs
MOBITPOHOCHUX MIIIKIB aTMOC(EPHUM TMOBITPSIM Bi1IOYBa€ThbCs y MNTaxXiB IMiJ 4ac
MOJIBOTY 32 PaXyHOK poOOTH M’s131B KpHII 1 rpyaeit. OTxe, y NTaxiB HAAXOAKEHHS J10
aJbBEOJI JIETEHb 0araroro Ha OKCUIeH MOBITPS € K MiJ Yac akTy BAUXY, TakK 1 MiJ] 4ac
aKTy BUJIUXY 3aBISKU HAJIXO/HKEHHS TOBITPS 10 HUX 13 MOBITPOHOCHHUX MIIIKIB.
Taka ocoOnMBICTH NUMXaHHS y MTaxiB HA3MBAETHCS MOABIHHMM JAMXaHHAM. BoHo
cripusie OLIBII IHTCHCUBHOMY T'a3000MiHY B aJIbBEOJIaX, 110 € HEOOX1THO YMOBOIO
JUTS TIOJILOTIB NTaxiB. IlonBifiHe AUXaHHS 3HAYHO Kpalle BiI0YBA€ThCS Y MTaxiB i
4yac TOJIbOTY, KOJIM BEJIHUKY POOOTY BHUKOHYIOTH M’S3U KPWJI. Y JIOMAIIHbOI MTHII
mitagbHa (QYHKIS BUpPaXKeHa Iyke cia0o. Y TOBITPOHOCHHMX MIIIKAaX TMITaxiB
ra3oo0MiH He Bi0yBaeThca. BoHu OepyTh ydacTh y 3MEHIIIEHHI MacH Tila TpH
IUTaBaHHI Ta MOJbOTax. YacToTa AMXaHHS B PI3HUX JOMAIIHIX NMTAaXiB HEOJHAKOBA.
[Tpu onTuUMalbHINA TeMIepaTypi BOHa CTaHOBUTH: y Kypeit — 12-30, xauok — 15-30,
ryceid — 9-20, tnaukiB — 13-20. YacroTra quxaHHs y JOMalIHIX NTaxXiB Pi13KO 3pOCTa€e
MIPH MiABUIIEHH] TEMIEPATypHy 30BHIIIHBOIO CEPEIOBUILIA.

IIuTaHHA 1J9 CAMOKOHTPOJIIO:

1. luxanHHs, eTany JTUXaHHS.

2. IuxanbHa cuctema, 0coOIMBOCTI OyJOBU IUXATbHOI CUCTEMH Y
pI3HUX BUIIB TBAPHH.

3. bynosa 1 ¢pyHKIIIT TUXaTbHOT CUCTEMH Yy MTHIL.

4. 30BHIIIHE TUXAHHS.

5. 1o Take excmiparis? MexaHi3m ekcripariii.

Tema 10. Di3iosorisi TpaBJIeHHS
[Inan
1. ®yHkuii cuctemu TpapiaeHHs. Pi310J0TTYHUNA 3MICT TOHATTS TPABJICHHS.
2. TpaBiieHHS y pOTOBI1il HOPOKHUHI.
3. TpaBneHHs y LUIYHKY.
4. TpaBlieHHS Y TOHKOMY KHUILIEYHUKY.
5. TpaBiieHHS y TOBCTOMY KUIICYHUKY.

1. ®yHkuii cucremu TpaBjaeHHA. Pi3i00TYHUI 3MICT NOHATTHA TPABJIECHHS
Tpasnennss — 1€ CYKYNHICTh (I3UYHHUX, XIMIYHUX Ta OIOJOTIYHUX TMPOIECIB
MEPETBOPEHHS TMOXKUBHUX PEUYOBHH KOPMY y TPAaBHOMY TPaKTi, BHACIIZAOK SKOTO
CKJaAHl OUIKHM, UPH Ta BYIJIEBOAHM TiJIPOTIZYIOTHCA JI0 HU3BKOMOJICKYISPHUX
CTIIOJNTYK, 37JaTHUX BCMOKTYBATHCS Ta BAKOPUCTOBYBATUCS TKAHUHAMH OPTaHi3MY.
Disuyna o0Opodka Kopmy TOJNSATaE 'y MOro moApiOHEHHI MepeKOBYBaHHSM,
NEePEeTUPAHHSIM, IIEPEMIITYBAaHHIM 32 Y4acTi M s31B TPAaBHOTO TPAKTY.
Ximiuna o00podka xopmy 3IIUCHIOETBCS 3a Yy4YacTi TpaBHUX COKIB — CIIMHH,
IUTYHKOBOTO, MIAIUIYHKOBOIO, KUIIIKOBOTO COKIB Ta OBYl, II0 MICTSTh KHUCIIOTH,
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nyrd, (QepMeHTH, COJi Ta 1HII peYoBHHHU. Y O10J0TiYHOMY OOpOOJIEHHI KOpMY
O0epyTh ydacTh pi3HI MIKPOOPTaHi3MH, 110 HACENSIOTh TPAaBHHUM TPaKT. Y MpoIeci
TpaBJICHHS TMOXUBHI PEUOBHMHU PO3MATAIOTHCS 10 HU3HKOMOJICKYJSIPHUX CIONYK:
OUIKM — 10 aMiHOKHCIIOT, )KUPH — JIO TIIIEPOITy Ta KapOOHOBUX KUCIIOT, BYTJICBOIH —
0 MOHOCaxapufiB, a y pyOIli MoHOcaxapuAu OpOIATh 0 YTBOPEHHS JIETKHX
KUPHUX KHUCJIOT (OI[TOBOI, MPOMIOHOBOI Ta MacisiHoi). [Ipu nboMy mporec po3mnany
CKJIQJHUX OPraHiYHUX PEYOBHH [0 BIAMNOBIJHUX MOHOMEPIB € (PEpMEHTATUBHUM
nporiecoM. @DepMEHTH BHUKOHYIOTH pOJIb OloKaTadi3aTopiB, IO MPUCKOPIOIOTH
PO3IIEIJICHHS CKJIATHUX MOKUBHUX PEUOBHUH.

3asie’kHO B JzKepes (pepMeHTiB, 1110 OepyTh y4acTh y TPaBJICHHI PO3PI3HSIOTH:

-aymonimuyHe mpasients - 3a ydacti GEpMEHTIB, III0 MICTATHCS Y CAaMOMY KOPMi;

-cumbionmue TPaBJICHHS - 32 y4acTi (PepMEHTIB, 1[0 BUIALISIOTH MIKPOOPTaHI3MH, SKi
HACEJSIOTh INITYHKOBO-KUIIKOBUN TpaKT. Y KyHWHUX TBapuH Mikpodopa pyoOrs
Oepe ydacTb y mepeTpaBiIiOBaHHI KIITKOBHHH Ta 1HIIUX TTOXUBHUX PEUYOBUH;

-gllacHe mMpaeieHHs - 3a y4acTi BIacHUX (DEPMEHTIB OpraHi3my, IO MICTAThCSA Y
CEKpeTax TPaBHUX 3aJ103.

Yci pepMeHTH TpaBHUX COKIB BIJHOCSTHCS JO KJIACy TiApOJia3 Ta BUSABISIOTH CBOIO
aKTUBHICTP Yy BOJHOMY CEpelOBHIII. B 3amexHOCTI Bii Xapakrepy XiMi4HOTro
3B’SI3KY, L0 TiIPOJIi3y€ThCS, PO3PI3HAIOTH TPU T'PYNH (PEPMEHTIB:

- emoko3uoaszu (kapOoaHrigpaszu) — (epMeHTH, 10 AI0Th Ha BYIVIEBOAU amijiasa,
MajbTasa, caxapasa, JIakTasa,

- nenmuoasu (nporeasu) — (GepMeHTH, 10 AI0Th HA MENTUIHI 3B A3KH y OlIKax:
NEINCUH, TPUIICUH, XIMOTPUIICUH, TUNIENTUAA31 Ta 1HII;

- ecmepaszu — (HEPMEHTH, IO PO3MICIUTIOITh e(ipHi 3B’A3KM: Jinasza, ¢ocdoTasu,
nykieasza (PHK-aza, [IHK-a3a).

OxpiM TOTO, MpU PO3IVISAI TPABJEHHS y €BOJIOINHOMY acleKTi MOKHA BUSHAYUTH
TaKi Ooro TUIIK:

- BHYMPIWHbOKAIMUHHE — BIIOYBAETHCS 3a MPUHITUIIOM MIHOIUTO3Y ab0 (aroruTosy,
KOJIM TIOKUBHUN CYOCTpAT, 10 MOTPANUB 0 KIITHHH, IEPETPABIIOETHCS 32 PAXyHOK
(bepMeHTIB, K1 MICTATHCS B OpraHoifax KIITHHH (J1130COMax);

- no3aknimuHHe, KON TEPETPaBIIOBAaHHS MOXUBHUX PEUYOBUH 3IIHCHIOETHCS MM03a
KJIITUHOIO 32 PaXyHOK (PEPMEHTIB TPABHUX COKIB, 10 BUAUISIIOTHCS 10 30BHIIITHEOTO
CepelloBUIIA, JI€ i BIAOYBA€THCA TAPOII3 NOKUBHUX PeUOBUH. [IpUKiIaioM MOXYTh
CIIyTYBaTH TPaBIEHHS Y TOPOXHHUHI IUTYHKA, KUIIOK a00 JUCTaHTHE TPAaBJICHHS y
MaBYKOIO110HHUX;

- npucminkoge a00 MeMOpaHHE (KOHTAKTHE), KOJIM TiJpOji3 MOXWBHUX PEUOBUH
3IIMCHIOETHCS HA TTOBEPXH1 KJIITUHHOI MEMOpaHHU.

3a cydyacHUMU YSIBJICHHSIMHU, Ha YCIX PIBHSX opraHizallii TBapuH (BiJ HAHTIPOCTININX
70 CCaBliB) ICHYIOTh yCl TpPH OCHOBHI THINK TPABJICHHS, X04a Yy
BHCOKOOPTAHI30BaHUX TBAapUH BHYTPIIIHHOKIITHHHE TPaBJICHHS SK MEXaHI3M
3aCBOEHHSI MO)KUBHUX PEYOBHUH BTPAYa€ CBOE 3HAYCHHS.

2. TpaBjieHHs1 Yy POTOBIil NOPOKHUHI

I>ka 3HAXOAUTBCS Y POTOBIil MOPOKHUHI HEJOBIO — TYT aHAII3YOTHCS BIACTHBOCTI ki
(cMak, SKICTh, TeMIleparypa, KOHCUCTEHIIs]), BimOyBaeThcsl 11 MOApPIOHEHHS,
(bopMy€eThCS XapuoBa rPpyaKa.
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[lonpazHenHs penenTopiB pPOTOBOI MOPOKHUHU  (CMAKOBUX, TaKTHWJIbHHX,
TeMIlepaTypHUX, OOIHOBUX) 3A1MCHIOIOTH BILUIMB HA JISIbHICTh Xap4OBOTO IIEHTPY Y
HHC, sxuii pedaekTopHO 3IIHCHIOE PETYIAIII0 CEKPETOPHOI 1 MOTOPHOI (DYHKITIH
BCHOTO TPABHOTO TPAKTy. POTOBA MOPOXKHHHA € 30HOIO, KA 3a0e3meuye MovaTok
pedIIeKTOpHOT perynsiii TpaBHOI CUCTEMHU.

Cruna, WO BIAITpa€ BAXIUBY pOJIb Y TPABJICHHI, BUAUISIETBCA TpPbOMa MapamMu
BEJIMKHUX CIMHHUX 3103 (OUISBYIIHUX, MIJUIENCTIOBUX Ta MiJ A3MKOBUX) a TAKOXK
OaraTbMa MaJMMH, PO3TAIIOBAHUMU y CIM30B1i 00OJIOHII pOTOBOI MOPOKHUHH.

3a QyHKI[IOHAIbBHUMH O3HaKaMU CIMHHI 3371031 NOJUISIOTHCS HA TPH I'PYIH.

Jlo nepwioi nanexarh 3aJI03M, CEKPET SKUX MICTUTh Oararo myuuny (ciu3). Lle
HEBEJIUKI CJIMHHI 3271031 KOPEHS SI3MKa, TBEPAOTO 1 M’ SIKOTO M1 HEO1HHS.

Jlo opyzoi Tpynu HaJIEKATh 3aJI03HM, CEKPET IKUX MICTUTh O6arato Boju, O1IKa 1 COJICH.
J1o HUX BIAHOCSATHCS OUISBYIIHI 1 HEBEJHKI CIIMHHI 3aJ103U O1YHOT MOBEPXHI SI3UKA.

Jlo mpemuoi Tpynii BXOASATH 3MIIIAaHI 3aJI03U — BUJISIOTh MYIIMH, COJIl, O1JIOK, BOY.
Jlo 1€l rpynmu  BITHOCSTHCS ITIMICIICIIOB], 111 I3UKOBI Ta HEBEIUKI CIMHHI 321031
KIHYMKa sI3UKa, TyOIB.

Y poTOBil MOPOXKHUHI 3HAXOMUTHCS 3MillIaHa CIKMHA. 3a 100y y JOpPOCIHOi JTIOAUHU
yTBOptoetbes 0,5-2 11 cnunn, PH = 5,8—7,36. Cnuna cknagaetses 3 Boau (99,5 %),
OpraHIYHUX 1 HEOPraHIYHUX PEYOBHH (CyXuil 3ok, 0,5 %).

I[Iutoma Bara cmmau ckmagae 1,002-1,009. Peaxmis cImHM 3HAYHO KOJIUBAETHCS
3aJIeKHO BiJ BUIY TBapUH Ta XapakTepy kopmy. Y cBuHei pH cimnm - 7,32; y
cobaku Ta koHs - 7,50; y xyiHuX - 8,00 Ta BUIIIE.

Heopraniuni peyoBUHM — 10HM HaTpito, Kaiito, GTopy, 3ajii3a Ta iH. Jlo opraHidHux
PEUYOBUH BITHOCATHCA OUIKH, (PEepMEHTH, sIKi [IIOTh TUIBKH Y CJIa00TyKHOMY
cepenoBuii. OcHOBHUMH (epMEHTaMU € aMijia3a 1 Majbras3a, 10 PO3LIEIUIIOI0ThH
CKJIJH1 BYIJIEeBOIU (KpPOXMaJb) /10 MPOCTUX (TIIIOKO3a, TUCAXAPUTII).

Cnuna BUKOHYE psnl GYHKIIN: TpaBHY (32 paxyHOK (PEpMEHTIB), CTBOPIOE BIIUYTTS
CMaKy (3aBISKH PO3YMHEHHIO XapuyOBUX PEYOBHH 1 iXHIN /il HAa PELEITOPU CMAKY),
YTBOPIOE 1 OCJIM3HIOE XapuoBYy TIpyAKy (MYLHH), CIMHA CTHUMYIIOE CEKPEIiIo
ITYHKOBOTO COKY, BOHa HEOOXiJHa JJs aKTy KOBTaHHs. ExckpeTopHa (BUALIbHA)
(GYHKITIS CIIMHM TIOJIATAE Y TOMY, IO Y CKJIAJl CIIMHA MOXKYTh BUIUISTUCS IPOAYKTH
oOMiHy (Hampukiaa cedyoBuHa). Ckiaj CIUHM 3aJICKUTh BIJ XIMIYHHMX 1 (QI3UYHUX
BJIACTUBOCTEH pEYOBMH Yy pOTOBIM NOpPOXXKHUHI. Perynsuis CIMHOBUIICHHS
HElporymMopaibHa, IIEHTP CIMHOBUAUICHHS 3HAXOJUTHCS Y JOBTacTOMY MO3KY,
IMIYJIbCM IO HBOTO  HAQAXOMATH Bl  PEIHENTOPIB POTOBOI  MOPOKHUHHU.
CIuHOBUIUICHHS TpU  TOJAPa3HEHHI PELENTOpPiB  POTOBOI  MOPOKHUHUA  —
0e3yMOBHOpEIIEKTOPHE. YMOBHOPE(PIECKTOPHUM IIJISIXOM CEKpELlisl CIMHHUX 37103
MOyKe 30Yy/IPKyBaTHCS TP MOAPAa3HEHH] OPraHiB YyTTs — OPraHiB 30Dy, CIyXY, HIOXY
TOLLIO.

3. TpaBiieHHSl Yy HLIYHKY

[xa 3 POTOBOI MOPOKHUHKM HAJAXOIUTH y IIIYHOK, J€ 3a3HA€ MOAAIBIIOI XIMIYHOT 1
MEXaHI4HOi 00poOkm. XiMmiuHa o0O0poOka 1kl 3IIHCHIOETbCS  (PepMEeHTaMH
ITYHKOBOTO COKY, MEXaHiuHa 3a0e3Meuy€eThCs MOTOPHOKO MAiSUTBHICTIO MITYHKA.
[Inyrok ckimamaeTbess 3 KapaiambHOTO (2/3) 1 mimopwunoro (1/3) Bimmimis.
KapaianbHuil BiAAUT NOAUISIETHCS HA BJIACHE KapAlaJibHY YAacTHHY, TUIO Ta AHO. Y
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CJIM30BIM OOOJOHII MUTYHKA € TPU BUAM 327103 — PYHJAIbHI, KapialibHi, MJIOPUYHI.
3a5103u CKIAAAr0ThCS 3 OCHOBHUX, JIOIATKOBUX, MYKOITHUX, OOKJIATUHKOBUX KIIITHH,
C-xmituH Ta apreHtadginHuX KITHH. OCHOBHI KIITUHHU BUPOOJISIOTH TENCHHOTCH;
JIOJTAaTKOB1 — COJISTHY KHCJIOTY; apreHTadiHHI — MONEPEeIHUK CepOTOHIHY; C-KIITHHH
— ractpuH. Cnm3oBa 000JOHKa Majoi KPWUBHW3HHU, JTHA 1 TiJla MICTUTh OCHOBHI,
OOKJIaIMHKOBI, JOJATKOB1 1 apreHTadiHHl KIMTUHUA 1 C-KIITUHU. Y MOUIOPUYHIN
YaCTHHI OOKJIaJIMHKOBI KJIITUHM BIJCYTHI, BHACIIJOK YOTO CIK I[i€l YaCTUHH Mae
C1abO0IyKHY pPEeaKIlito.

Q@yHryii wayHKa: CEeKpeTopHa, MOTOPHA, BCMOKTYBaJIbHAa, €KCKPETOPHA, 1HKPETOPHA,
OakTepHuIIU/IHA:

— cekpemopra (yHKIIS TUTYHKA 3a0€3MeuyeThCcsl 3a7103aMU, 1110 3HAXOASTHCS Y
1ioro cJM30B1ii 0OOJIOHII;

— MOmMOpHA 3MIACHIOETHCS 3aBISKH CKOPOUYCHHSM M S31B CTIHKMA IILTyHKa
(mepeminryBaHHs 1K1 1 pyX 11 y IBaHAIIATUIIATY KHUIIIKY);

— gcmoxkmyeanbHa (PyHKINS TUTyHKA TOJSTa€E y BCMOKTYBaHHI TPOMYKTIB
PO3ILEIICHHS;

— eKCKpemopHa — y BUUICHHI 13 IITYHKOBUM COKOM MPOIYKTIB OOMiHY OLIKiB
(cedoBWHA), BYIVIEBOIIB (MOJIOYHA KUCIIOTA) Ta 1H.;

— inkpemopua (QYHKIIS [UIyHKAa TOB’s3aHa 3 BHUJUJICHHSIM TOPMOHIB, K1
3I1ACHIOIOTH crienu(pivHy /1110 Ha MPOLEC TPABICHHS;

— baxmepuyuora QyHKIIS MOSCHIOETHCS OAKTEPUITUIHOIO €0 COISHOT KUCIOTH
[UTYHKOBOTO COKY.

Peeynayis wnynxoeoi cexpeyii noauisieTbcss Ha Tpu (asu: ckiagHopediIekTopHa,
IIUTYHKOBa, KWIIKOBa. CKlaoHnopeghnexmopua peryisilis 3I1ACHIOEThCS Ha 0asi
YMOBHHUX 1 0€3yMOBHHUX peduieKCiB. YmosHopeprekmopre BIIIIIECHHS IILTYHKOBOTO
COKY BHUKIMKAETHCS 3alaxoM, BUIISIOM 1Ki, 3ByKOBUMH TMOAPA3HEHHSIMU, IO
MOB’5I3aH1 3 MPUTOTYBAHHIM 1K1, TOOTO B1OYBA€THCS MPHU MOAPA3HEHHI HIOXOBHUX,
CMaKOBHUX, 30POBHUX, CIYXOBHX pelenTopiB. HepBoBi iMITyNbCH, 1110 BUHUKAIOTH Y
IIUX PErenTopax, HaIXoAATh Y MO3KOBUH BIJJUT BIATIOBITHUX aHATI3aTOPIB, a 3BIATH
y BIANOBIAHI HEMPOHM KOPU TOJOBHOTO MO3KY, 3BIATH Yy XapuyoOBUH IICHTP
JIOBTacTOr0 MO3KY, 1 70 3amo3 nuryHKa. Cik TOYMHAE BUAUIATHCH Y HEBETUKIH
KUIBKOCTI, ajie BiH Oaratuii Ha (pepMeHTH. bezymosnopeprexmopnuti
KOMIIOHEHT CKJIaAHOpe(IeKTOpHOI (pa3yu MOUYUHAETHCS 3 MOMEHTY MOTPAIUISIHHS 1K1
y POTOBY MOPOXHUHY. Bix peuentopiB poTOBOi MOPOXKHUHM, HUTYHKA, adepeHTHI
IMITyJTbCH  HAJXOMATh y XapuoOBWUU IIEHTP Y JIOBFaCTOMY MO3KY, 3BIIKH IMITYJIbCH
HAJXOAATH JI0 3aJ103 IITYyHKA 1 BUKIMKAIOTh CEKpelito. [[lnynkoea ¢haza MITyHKOBOT
CeKpellli TMOYMHAETHCA TPH TMOAPA3HEHHI XEMO- 1 MEXaHOPEIEeNTOpIB CIU30BO1
OOOJIOHKH ITyHKa. XEeMOPEIENTOPH pearyroTh Ha MPOAYKTH PO3MICTUICHHS K1 Y
KUIIEYHUKY. Kuwikosa ¢paza TOYMHAETHCS 3 HAIXOKEHHS 1K1 Yy KUIICYHHK.
XapuoBa KallIHIls MOAPA3HIOE MEXAHO- 1 XeMOPEIENITOPU KUIIEYHUKA, III0 CTUMYJITIOE
IIUTYHKOBE COKOBU/IIJICHHSI.

Mexanizm nepexody Xximycy 'y JBaHAAISATHIANY KUIIKY. 3aBASKH CKOPOYECHHIO
MYCKyJaTypH KHUIIIEYHWKA XapyoBa KAIIWIlS PyXae€ThCS BiA KapaiadbHOI YaCTHHH
IIUTYHKA 70 TIJOPUYHOI 1 MEPEXOAUTh uepe3 CPIHKTEp y MBAHAMIATHIIATY KHIIKY.
BwmicT nutyHKa TepexXoauTh Yy JIBAHAMIATHIIATY KHWIIKY TUIBKH TOMI, KOJIH HOTO
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KOHCHUCTEHI[ISI CTa€ PIAKOI0; MNUIOpUYHUKA  chiHkTep (MDK NIUTyHKOM 1
JBAHAIIISITUNIATION KHIIKOK) PO3CIAa0NsS€ThCS TPH  3MiHI  KHUCIOTHO-TY>KHOTO
OaslaHCy — KUCIMI XIMYC NUTYHKY MPOCOYYETHCS JIY’KHUM COKOM 12-majnoi KHIIKH,
cepenoBuie y 12-mamiii KW 3HOB cTae cilabomykHuM. HamxomkeHHsS HOBOT
nopiii XiMycy 3HOBY 3MiHIOE claboiykHe cepefoBuile 12-nmanxoi KUIMIKA Ha KUCIIE,
10 SIBJSIETHCS. CUTHAJIOM JUIsl 3aKPUTTS C(PiHKTEpA.

IlInynok Kowa OJAHOKAMEPHUM, CTPABOXIAHO-KHUILKOBOTO THITY, HEBEIMKUWA 3a
posmipamu. Horo 06’em ckmamae 10-15 n. V kapnmianbHiii yacTHHI IUTyHKa €
0e33aJ1031CcTa 30HA CIIIOTO MillIKa, ycTelaeHa 0araTomapoBUM ITIOCKUM EITEIEM.

Bin ¢ynmanbHOi Ta MUIOPUYHOI 30H CIINHUA MIMIOK BIAOKPEMIIIOETHCS BY3bKOIO
CMYKKOIO KapjiaabHuX 3aj03. CTpaBoxiJ CHpSAMOBAHMNA BIJTHOCHO LUTYHKA TIJ
TOCTPHUM KyTOM, a (DYHKIIiFO Kap/iaJbHOTO C(piHKTEpa BUKOHYIOTh JIB1 M’sI30B1 METII1,
TOHYC SIKMX MiJBUIIYETHCS TPHU HAMOBHEHH! NUIyHKA. 3 Il€1 MPUYMHU IiJT Yac
MEePENOBHEHHS NITyHKA Y KOHSI CTAa€ HEMOXKJIMBUM aKT OJIOBAHHS Ta BIIXOIKEHHS
rasiB.

HlInynox ceuneii ¢ ONHOKAaMEPHUM, IITYHKOBO-KHMILIKOBOIO THILY, €EMHICTh HOTrO y
ngopocnux TBapuH ckiaagae 0,5-9,0 1. Mopdonoriuna 0coOaMBICTh IUTYHKAa CBUHI
MOJISITa€ y HassBHOCTI 0€33a7103UCTOT 30HH, L0 OXOIUTIOE OCHOBY CTPaBOXOAY Ta Mally
KPUBH3HY LIUTYHKA i IUBEPTUKYIY Y KapAlaJIbHii 30HI.

Tpaenenns y wiiyHKy HCyuHUX MeapuH

HInyHOK KYWHUX CKJIQJa€ThCs 3 YOTUPHOX KaMEp - pyoys, Cimku, KHUICKU mda
cuyyea. llepuni Tpu kamepw, 110 MO30aBJi€HI 3aJ]03UCTOI TKAaHWHU, HA3WBAIOTh
NepeouLTyHKamMu, a cuyye € CHPAB}CHIM WLIYHKOM 4Yepe3 Te, 10 Mae Yci
PI3HOBHUJIHOCTI 3aJ03UCTOI TKAHWHU MOAIOHO HUTYHKY MOHOTAaCTPUYHMX. Y TaKUX
TBapUH SIK BepOIIIO/I, JlaMa, ajblaka BiJICYTHS KHUXKKA.

CrnuzoBa 000JI0OHKA TMEPEANUTYHKIB BUCTENIEHA 0araTolmapoBUM IUIOCKUM EMiTeNleM
Ta Mae XapakTepHy OylOBYy y pI3HHX KaMmepax: y pyOli cin3oBa 0OOJIOHKAa Mae
cocouku 3aBBumIKK Bim 0,5 mo 1 cM, mpuuomy OUIBII JIOBTUMH € COCOYKU Y
BEHTpPAJBLHOMY BIIAUTI pyOIss. Y CITII 3HAXOMATHCS KOMIPKH, IO HAaramayroTh
OJIKONMMHI CTUTPHUKH, Y KHUKIII - TUCTOYKU PI3HOTO PO3MIpY.

€MHICTh CKJIQJHOTO NMUTYHKA Cckiamae 65-75% 3araabHOTO 00’€MYy TPABHOTO TPAKTY:
Big 140 mo 300 . y kopoBu, 15 & 20 1. y nopociioi BiBii. CriBBiTHOIIEHHS TISTHOK
CKJIQJHOTO LITYHKa 3MIHIOETHCS 3 BIKOM Y MIpYy PO3BUTKY MEPEALUTYHKIB, IPUYOMY
ix 30UnblIeHHS BiAOYBa€ThCsl HEPIBHOMIPHO. SIKIIO Yy HOBOHAPOMKEHUX €MHICTh
cuuyra y 2 pa3u Ouiblia 3a 00’€M MEpeAlUIyHKIB, TO BXE y 3-MICIYHOMY BIlli
NepeAlUTyHKH CTaloTh OUIBIIMMH 3a 00’eM cuuyra Maibke y 3 pasm.
CriBBITHOIICHHS MEPEANITYHKIB Ta CHYYyra XapaKTepHUM JIsl JOPOCIHUX TBAPUH €
11:1, mo mocsAraeTbcss MPUOIU3HO Yy 6-7-MICSIYHOMY BIIll 1 CIIIBIAJA€E 3 TOBHHUM
CTAaHOBJICHHSIM TpaBJieHHS y pyOiii. CaMOr0 MICTKOIO KaMepOIo € PyOellb, 110 3aiiMae
YCIO JIIBY MOJOBHHY Y€PEBHOI MOPOKHUHU. [HTEHCUBHICTH PO3BUTKY MEPEILTYHKIB
3 BIKOM 3aJIeKUTh, TEPII 3a BCE, BiJ yMOB >KHBICHHs. [lepexin 7m0 KOpMmiB, 10
MICTATh POCIMHHI KOMIIOHEHTH Yy CKJajl CTapTepiB, OpUKETIB, TpaB’STHOIMYKH,
rpaHyi, CiHaxy, CiHa Ta COJIOMH, CTUMYJIOE€ PO3BUTOK MEPEIIUTyHKIB.
JIoBroTpuBajie 3rOfIOBYBaHHA JKYWHHM TBapHMHaM MOJIOKAa Ta PIAKUX KOPMIB
YHOBUIBHIOE PICT Ta PO3BUTOK MEPEALITYHKIB.
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Peduiexc cTpaBoxigHoro x0.;100a

VY TensAT Ta ATHAT IMiJ 9ac MOJIOYHOTO Ta MEPEX1THOTO NEPIOAy KUBJICHHS HAHOUIbIIE
PO3BUHYTOIO JUISHKOIO CKIJIQJHOTO IIIyHKAa € CHYyI, y SKOMY TIOYMHA€ETHCS
MEePETPABIICHHS TIOKUBHUX PEYOBUH MOJIOKA Ta MOJIOYHHMX KopMiB. HamaxomxeHHs
MPUIHATOTO MOJIOKa 0€3MOCePEeNHbO O CHUyTa 3a0e3edy€e CTPaBOXITHUMA KOI00 -
CBO€EPIIHE MPOJAOBKECHHS CTPABOXOTY.

CrpaBoxiJIHUM 5K0JI00 fABIIIE COOOI0 M’SI30BY 3rOPTKY, 32 (POPMOIO y BUIVISI/I BAJIHMKIB,
o0 MpsMye€ BIJ MepeaaBep’ss pyOUs CTIHKOIO CITKM A0 KHWXKU. [lpu 1mpomy,
CKOPOYEHHSI MYCKYJIaTypH CTPABOXIJTHOTO K0Jlo0a 3 YTBOPEHHSM CBOEPIAHOL
TUMYACcOBOi TPyOKH 3a0e3reuye HaJIXOMHKeHHS PIIKOTO KOpMYy, OOMUHAIOUN pyOelb
Ta CITKY J0 CUYyTa.

DyHKIIII NepeIuTyHKIB

PyGens € romoBHMM pe3epByapoM KopMy. TpuBamicTh mepeOyBaHHS KOPMIB y pyoOiIri
ckinagae 3-4 1mobu 1 3aJeXWUTh, MEPEAyCiM, BiJl Xapakrtepy kopmy. [py0Oi kopmwu
nepeOyBaroTh y pyOIll 3HAYHO JIOBINE, HIK KOHIIGHTPOBaHI Ta COKOBHUTI. CTymiHb
no/ipiOHeHHST TPyOMX KOPMIB BH3HA4Ya€ MIBUIKICTH €BaKyallii BMICTy pyOIs 10
HACTYITHUX BIAJLUIIB TPAaBHOTO TPakTy. Tak, TpaB’sHa MyKa, TPaHyJbOBaHI KOPMHU
OpsIMyIOTh IO CHYyra 3HAuHO paHille, HDK CIHO Ta coiloma. Y pyOIli KopMu
3a3HalOTh (QI3MYHUX Ta XIMIYHUX T[E€PETBOPEHb 3aBISKH MIKPOOpraHizmMam 1
MEePEMIITYIOThCS, & MPU JOCITaHHI IEBHOI KOHLUEHTpaLli MPsMYIOTh A0 CITKU. Bmict
pyOust siBisie coOO0 KAIIKOMOAIOHY Macy Oypo-)KOBTOTO ab0 TEeMHO-3€JICHOTO
KOJIbOPY 31 CBOEPITHUM 3amnaxoM. KOHCHCTEHIIIsl Ta CKJIaJ BMICTY PyOIsl 3ajiexkaTh
BiJl XapaKkTepy pallioHy.

Citka, Maroud KOMIpKOBY OyJOBY CIM30BOi 00OJIOHKH, BUKOHYE POJIb COPTYBAJIILHOTO
BIIJIITYy W TIPOMYCKAa€e J10 KHM)KKM JIMIE TOAPIOHEHI YaCTMHKH KOPMY, a TaKOXK
CTOPOHHI TpeaMEeTH, IO HAAXOMATh JO pyOus mmix yac rofiBii TBapuH. [lpum
CKOPOYEHHI CITKH, 100pe ToApiOHEHMM ii BMICT MpsSMYy€ 0 KHIDKKH, a OUIbII
YACTUHKM KOPMY IOBEPTaIOThCA HazaJ A0 pyous. SKIo 10 CITKH MOTPAIUISIIOTH
CTOPOHHI TOCTpi TpEeIMeTH (IpIT, IBSIXH), HEPIAKO TPaBMYEThbCs 11 CTIHKA,
miagparmMa Ta cepieBa COpOdYKa. 3a TaKMX YMOB BHUHHUKA€E 3aXBOPIOBAHHS
TpaBMAaTUYHHUHN PETUKYIIO-TIEPUKAPIUT.

Camn3oBa 000T0HKA KHUKKH SIBJISIE COOOI0 JIMCTOUKH PI3HOT BUCOTH, 32 PAXyHOK IIbOTO
YTBOPIOETHCSI TPAHUYHO BEJHMKA MOBEPXHA sl yCMOKTyBaHHs. CIouaTKy BBaXKallu,
110 3aBJSKH JUCTOYKAM KOPMOBI YaCTKU MEPETUPAIOTHCS Ta MoApiOHI0I0ThCA. [IpoTte
€JIEKTPOMIKPOCKOITIYHA XapaKTEPUCTUKA TJIaJCHBKOT M’SI30BO1 TKAHWHU JIMCTOYKIB
BUKITIOYAa€ MOXKJIMBOCTI TMEPETUPAHHS YaCTUH KOpMY. BUSIBICHO, 1110 3 MOPOKHUHU
KHIDKKA YCMOKTYETBCS 7O KPOB1 BeJIMKa KUIBKICTh BOAM, T1ApOKapOOHATY HATPIIO,
JETKUX SKUpHUX KucnoT. [Ipm HagXomKeHHI A0 KHIDKKM 3HAYHOI KIJIBKOCTI
KOHIICHTPOBAHUX KOPMIB MOXE€ BHUHHMKHYTH TICPETIOBHEHHS KHIKKH, 00
KOHIICHTPOBaHI KOPMH, 1110 PO3MIIIYIOTHCA MOMIXK JUCTOYKAMU, IPUTITYIOTH BOJY,
HAOPSIKAIOTh Ta CTUCKYIOTh JTUCTOYKH.

MikpoopraHizMu nepeauniyHKIiB Ta iX pojib y TPaBJeHHI

VYei  maiickmamgHimn  O10XIMIYHI MPOLECH, IO NPOXOASATh Yy MEpenluTyHKax,
3MIACHIOIOTECSA (PepPMEHTaMU, SKi BHAUIAIOTECS MIKpOOpraHi3aMaMu, TOOTO SICKpaBO
BUSIBIISIETBCS TaK 3BaHE CUMOIOHTHE TpaBieHHsA. MikpoopraHizmu pyoust — 6akrepii,
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iHpy30pii Ta Tpubu. VY pyOumi yTBOPIOIOTHCA CHOPUSTIAUBI  yYMOBH  JUIS
KUTTENSUIBHOCTI MiKpooprani3miB (crana temreparypa 38—40°C, ra3zoBuii ckian 3
HU3bkUM BMicToM O2, onTHMalibHa BelWynHa pH, a TakoX MocTiiiHa HAsSBHICTH
cyOcTpary ISl SKHTTEIISTIBHOCTI MIKpOOpraHi3MiB). Y MiATPUMaHHI BiTHOCHOI
CTaJIOCTI BMICTy PyOIlsl BEJWKE 3HAYCHHS MAa€ JIBOCTOPOHHS MPOHHUKHICTH CTIHKH
pyOust Ta il MeTaboiuHa aKTUBHICTb.

baxmepii. Y pyoui BusiBieHo Ouibine 100 pisHOBUAIB OakTepiil. Bxke y mepmni aH1
KUTTSI TBApUH OaKTepii HAAXOAATH A0 TPABHOTO TPAKTy 3 KOPMOM, IIPOTE BUIAOBHIMA
CKJIaJ iX yCTalIO€ThCs Bke 1,5-2-MiCAYHOMY Billl Ta 3aJ€XKUTh, MEPEAYCIM, Bij
CKJIaqy parioHy. Mix OKkpeMHMH BHAaMHU OakTepii, K 1 MDK OakTepisMu Ta
HAaWUIMPOCTIIUMH, ICHYIOTh 0COOIMBI  (opMH BHYTPINIHIX B3a€EMOBIJIHOCHH
(anTaronizM, cuM0i03 Ta iHIIE). Y NEPEANITyHKAaX YTBOPIOETHCS CBOS MIKpOOHa
eKOJIOT1YHA cucTeMa. Y 11l €eKOCUCTEMI BU3HAYAIOTh PSJI MOMYIIALIN OaKTepii:

-OakTepii, mo (ikcoBaHI Ha emiTelNii CIM30BOiI 00OJOHKH pPyOIs (Oakrepii, IO
BUJIIJISIFOTH KapOaMigaMigoriipoaasy abo ypeasy Ta IpoTeoiTuYHI (epMEHTH);

- Oakrepii, 1O ¢ikcOBaHI HA TOBEPXHI YAaCTOK KOpPMY (IIETIOIO30JITHYHI Ta
amutoniTuyHi O0akTepii);

-OakTepii, MO XHUBYTh y piauHi pyoOus (Oakrepii BIAMOBIJANIbHI 3a yCi BHUIU
OpOdIHHSA).

Inghy3opii B pyOIi ABISIIOTH COOOIO Kiac BIMKOBUX 3 TMIJKIIACYy PIBHO BIMKOBUX
(Holotricha) Ta manosiiikoBux (Oligotrichica) y ciiiBBigHOIIEHH] TpUOINU3HO 1:9.

Busnauarors Outbmie HiK 50 BuAiB iHQY30pidd pyOusd. Y BCIX JOMAIIHIX KYWHHX
TBapuH y pyoui >xuBe Ourst 20 BuAiB iH(Yy30pid. 3aragbHa mMaca HAHUIPOCTIIIUX
pyO1s BiamoBizae Maci Mikpoduopu, ckianaouu npubiauzno 10% cyxoi peuoBUHU
BMICTY mnepenunuiyHkiB. [H]y3opii pyOrs OepyTh ydacTh: y TNEpeTpaBIrOBaHHI
KJIITKOBUHM — MEXaHIYHO TOJPIOHIOYM KJIITKOBUHY BOHHM TOTYIOTH i1 J0 il
(dbepMEeHTIB LETIONO030MITUYHNX OakTepiid; y TIApOdi3l KpOXMalio, a TaKoX
JIETKOPO3UMHHUX ByIeBOAIB. [Ipu HagMipHOMY HAIAXOMKEHHI KPOXMAJIO 3 KOPMOM
y uuroruiazmi iHQy3opiit Bimkmamaetecs 10 70% cyxoi pedoBuHH y (opmi
aminonektuHy. HaiinmpocTimn 31aTHi 10 3aXxoImyieHHS OakTepidf, a BOJIOAIIOYH
BHCOKOIO TIPOTEOJITUIHOIO aKTHUBHICTIO BOHU TIEPETPABIIOIOTH OUTKH, YTBOPIOIOYH
cBOi crnenudiudi OUIKK, IO BIAPI3HAIOTHCS BHUCOKOI OI10JIOT1YHOKO I[IHHICTIO.
3aBasiku OakTepisiM Ta iHQPY30piAM Yy pyOLl CUHTE3y€eThCs MPOTAroM a00u 10 450 r
oinka. biomoriuHa 1iHHICTE OakTepiit ckiangae 65%, O6inka HaltnpocTimux — 70%, a
iX mepeTpaBtoBaHHA BiAMOBIIHO 75 Ta 85%.

Ipubu. Y pyO11i BUsIBIEHA TaKoXk oOniratHa Mikpoduiopa - anaepoOHI FpUOU-IPIKIIKI,
IUTICHABU Ta JIeSIKI BHJM AaKTHHOMILETIB. ¥Yci BOHM (PikCOBaHI Ha dYacTKax
POCIMHHOTO  KOpPMY,  BOJOJIIOTH  3JaTHICTIO  TiIPOJII3yBaTH  KIIITKOBHUHY,
PO3MICTUIIOBATH PO3YMHHI BYIJIEBOAM, OCpyTh y4acTh y CHHTE31 aMiHOKHCIOT Ta
BiTamiHiB rpynu B. I'pubu pyOrs 3anuimaroThCsi HalilMEHINIE BUBYCHUMH Y TUIaHI
y4acTi iX y mepeTBOpPeHH1 MOKUBHUX PEUYOBUH KOPMY.

Kyitnmii nepiox

JInst )KyMHHX TBapuH XAapaKTEpPHOKIO O3HAKOK € JKYWHHMM NPOLEC, IO MOJIArae y
pednexkTopHOMY  BiApUTYyBaHHI  BMICTY pyOmst 10 pOTOBOI  TOPOKHUHH,
NEpPEeKOBYBaHHI HOro Ta 3BOPOTHBOMY THPOKOBTYBaHHI. JKyWHHMI mpouec —
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010JI0T1YHE MMPUCTOCYBAHHS TBAPUH 3 0araTOKaMepHUM IITYHKOM, [0 MPU3HAYCHUM
U J101aTKOBOI OOpOOKH HENOCTaTHbO IEPEKOBAHOIO POCIUHHOTO Kopmy. Lleit
MpoLeC 3 SBISETHCA Y TENAT 2-3-THXKHEBOTO BIKY Ta IMOB’S3aHHUM 3 MPUAMaHHIM
rpy00Oro KOpMy, KOJIM TEJIsITa MMOYMHAIOTH TOTAAaTH TpaBy, ApiOHI cTeba Ta TUCTOUYKU
cina. XKyitHuil mepiom — 1€ Yac, MPOTATOM SIKOTO TBapWHA 0araropa3oBO BIIPHUTYE,
MEPEXKOBYE Ta MPOKOBTYE BMICT pyOIls. 3a 100y y KOpIB BiIOyBa€eTbCs 6—8 KyHHUX
nepioaiB TpuBaiicTio Bix 40 10 60 XB. 3aJI€KHO BIJ XapaKkTepy KOpMy
Motopuka nepeauuIyHKiB

[lepemimnyBaHHs Ta MPOCYBaHHS BMICTY pyOLs 3IIMCHIOETBCS 3a PaxyHOK
CKOPOTJIMBO1 AISUTBHOCTI TJaJIeHbKOI MYCKyJIaTypy MEpeauTyHKiB, PO3TAlIOBaHOI Y
pI3HUX HampsMKax. 3a TaKUX YMOB BIJOYBa€ThCs pe(ICKTOPHE CKOPOUYCHHS PI3HUX
TISTHOK PyOlst y TIEBHIN MOCHTIIOBHOCTI. 30y/IXKEHHS MYCKYJaTypy CTPaBOX1THOTO
K0JI00y TIEPEXOUTh MOCTIJOBHO HA M’SI3U JIOPCAJIBLHOIO MilllKa pyOIls, MOTIiM — Ha
KayJ10-10pCcajJbHUI BUCTYI, HA BEHTPAJIbHUM MIIIOK, a J1ajii pO3MOBCIO/DKYETHCS Ha
JIOpCaTbHUN MIMIOK Ta MOBEPTAETHCS 10 M’sI31B BEHTpaJbHOrO Mimka pyous. [pu
MOCTIZIOBHOMY CKOPOYCHHI PI3HUX [IJISHOK pyOIls, BMICT HOTO MEPEeMINIyEThCS,
PYXarOuuCh MPOTH TOAMHHUKOBOI CTPLIKH, IO HEOOXIAHO YpaxoBYyBaTH IIiJ 4ac
3aCTOCYBaHHS Macaxy pyOIllsl mpu TOpyIIeHHI Horo MoTopHoi ¢yHkmii. Bmict
pyO11s1, IO TOCSATHYB MEBHOTO CTYNEHS NOAPIOHEHHS Ta 3BOJIOKEHHS, HAIXOAUTH J0
citku. CKOpOYeHHsSI CITKM 37iicHIoeTbes y 1Bl (asu. Ilin yac mepmioi ciTka
3MEHIIYEThCST Maibke Ha 50%, a MOTIM pO3CialiIOEThCSl Ta 3HOBY CKOPOYYETHCA
MOBHICTIO 3 TAKOK CHUJIOIO, IO IPU HASBHOCTI Yy MOPOXHHUHI CITKM CTOPOHHIX
TOCTpUX TPEAMETIB BiIOYBAETHCA TPaBMYBaHHS CTIHKH CITKH, MPOKOJIOBAHHS il
yepe3 yci MapH 3 ypaxeHHsIM JiadparMu Ta cepleBOi COPOUKHU.

[Ipu ckopoueHHI CITKH JyXe MOAPIOHSHUI BMICT ii IePEeXOAUTh 10 KHUKKH, a Tpyoi
YacTUHHU - 10 meperaBep’s pyOus. Ilepexomy BMICTY CITKM 10 KHUXKKH CIIpUSE
TaKOXX TOM (haKT, 10 TPHU CKOPOYEHHI MYCKYJIaTypH CITKH PO3IIMPIOETHCS CUUYT. Y
CHpPaBXKHbOMY ULUIYHKY YTBOPIOETHCSI HETaTUBHUU THUCK, KM TepelaeThCcsl Ha
KHIDKKY W pO3pipKeHa Maca HAJIXOIWTh 13 CITKH O KHIDKKH, a 3 KHIKKH — JIO
cuuyra. BMiCT KHHKKA HE MOXE IOBEpTaTucs 10 CITKHA, OCKUIBKH ILIbOMY
NEPEIIKOKAe CBOEPIAHUM CPIHKTEp MDK IUMH Biggiunamu. L{uMm mosicHIO€ThCS
MEPENIOBHEHHS! KHI)KKM TPU  CIHOXUBAaHHI TBapMHAMHM  BEJIMKOI  KIJIBKOCTI
KOHIIEHTPOBAaHUX KOpPMIB, $IKI B CHJIY BHCOKOIO CTYIE€HS TMOAPIOHEHOCTI HE
3aTPUMYIOTBCA JIOBIO y pyOll Ta CITHl 1 OpSIMYIOTh JI0 KHUXKKHA. 32 yMOB
MEePENOBHEHHS! KHIKKHM SIK MPAaBUJIO TMPUTHIYYETHCS MOTOPUKA CITKM 1 pyOus Ta
iICHITIOETHCS MOTOPUKA CUYyTa Ta KUIIOK.

TpaBJieHHs1 y c4y3i

Cuuyr € crpaBXHIM NIJYHKOM Y KYWHUX TBapWH, OCKUIBKH JIMIIE Y IIbOMY BiIAUT
CKJIQJIHOTO MUTYHKA € 3aJI03UCTI KJIIITUHH, IO CEKPETYIOTh UTYHKOBUH CIK.

CuuyXHHI CIK 32 CBOIM CKJIaJIOM MaJl0 YMM BIJIPI3HSETHCS BiJ IMUIYHKOBOTO COKY
MOHOTACTPUYHHUX TBapHH. Y HbOMY MICTATbCS (DEPMEHTU NENCHH, TaCTPOKCHUH Ta
ximo3uH, a Takok HCL. Ilix miero memcuHy Ta raCTpOKCHHY TiApONI3yIOThCS OIKA
70 TOJIMEeNTHUIB, a XIMO3WH CHpHUA€ TMEPETBOPEHHIO Ka3eiHOTEHIB MOJIOKA 0
Ka3€iHIB.
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BMmicT XiMO3MHY Y CUUYKHOMY COKY MOJIOAMX TBapUH € OUTBIIMM HIXK y TOPOCTHUX, a
koH1eHTparis HCl xomuBaerses Bixg 0,12 10 0,40% 1 miABUITY€THCS 32 BIKOM.

Cekpelrisi CHIYKHOTO COKY BiI0yBa€ThCsi O€3MEepepBHO, a IHTEHCUBHICTh CEKpEIIii Ta
il TpUBANICTh BAJICKUTH TMEPEAyCIM BIJ Xapakrepy rofiBmi. Sk mpaBuio,
3TOJIOBYBAaHHS TPABH, CIHA BUKJIMKAE TPUBAIIITY CEKPEIiI0 CUUY>KHOTO COKY, HiXK 1T
Yyac BUIIOIOBaHHS MOJIOKA a00 3roI0ByBaHHSI COKOBHUTHX KOPMIB.

TpaBJ/ieHHs B IBaAaHAAUSATHIIAIIA KU

VY aBaHAAIATUNIANY KHUIIKY BiJKPUBAIOTHCS MPOTOKA IMiANUTYHKOBOT 3aJI03H 1 )KOBYHA
MPOTOKA  TICUIHKHU. [linmayHkoBa — 3ajlo3a BUKOHYE  JBI GyHKIII:
30BHIIIHBOCEKPETOPHY  (MAHKPEOIMTH Ta KIITUHU MPOTOKIB  BUPOOISIIOTH
MaHKPEATUYHUH CIK) Ta BHYTPIIIHROCEKPETOPHY (IHCYJIOIUTH MPOIYKYIOTh 1HCYIIIH,
[TIOKaroH, ractpuH). KigbkicTe coky y mroauHu — 1,5-2 1. 3a 100y. Peakiiis coky
nyxHa (pH 8,0-8,5), 00 BiH MICTUTh BEIHMKY KIUJIBKICTh TiApOKapOOHATIB.
[NapokapOboHaT HEUTPaTI3yIOTh KUCITUN XIMYyC, SIKAA HAIXOAWTh 13 TUIyHKa 1
CTBOPIOIOTHCS ONTUMANIbHI YMOBH JUTsI 111 (PEpPMEHTIB IMiANUTYHKOBOT 3aJ103H.

OcHOBHI TIpOTEONITUYHI (HEPMEHTH TMiAIMUIYHKOBOTO COKYy — II€ TPHUIICHHOTEH,
XEMOTPUIICHHOTEH 1 MpokapOokcunentuaasa. ['11pomi3yoTh OUTKH 10 HMENTHIIB 1
aMIHOKUCITIOT. TpUIICHHOTEH AaKTUBYEThCS B TPHUIICMH EHTEPOKIHA30I0, sKa
MPOAYKY€EThCS  KIITHHAMHM  CITM30BOi  OOOJIOHKHM  JBAHAAISITHIAIOI  KHUIIIKH.
XeMOTPHUIICHHOTEH AaKTHBYETHCS B XEMOTPHUIICHH, a MPOKApOOKCHMENTHAa3a B
KapOOKcHNeNnTHaAasy  MiJ  BIUIMBOM  TpurncuHy. JlinomituuHi  depMmeHTH
MIIIUTYHKOBOTO COKy — Iie Jima3a 1 ¢ocdomninaza. [iaponizyroTh >XUpuU Ta
dbocdonmimian 10 KUPHUX KUCIOT 1 DIIEPUHY.

AMinomiTiyHul QepMeHT anbda -amijiaza TIIPOJII3YyE KPOXMaslb Ta IJIIKOT€H 0
OJIITO-, JW- Ta MOHOCaxXapuaiB. SIKIO mepeB’s3aTv MPOTOKY MiANUTYHKOBOI, TO B
opranizMi Oyzie 3acBoroBaruch juiie 40 % >xupiB Ta 50 % 6inkiB. OTXe, 3HAUCHHS
M1IUTYHKOBOTO COKY MOJISITAa€ B T1APOi31 OIKIB 1 )KUPIB.

Peryasinisi naHKpeaTU4HOI ceKpemil

Po3pi3usitoTh Tpu (a3u cekpelii: ToI0BHY, IUTYHKOBY Ta KUIIKOBY. I1in yac rogoBHO1
da3u OCHOBHa pOJIb HAJIEKUTh HEPBOBUM BIUIUBAM, IO pPEANI3yIOThCS dYepes
OnmykarouMii HepB MiJ 4Yac YMOBHO- Ta Oe3yMoOBHOpe(uieKTOpHMX peakuiid. Ilia
BILUTMBOM BUIVISIAY, 3amaxy DKI Ta il HAJAXOIXKEHHS B POTOBY MOPOXKHHHY CEKpeLis
M1IIUTYHKOBOTO COKY MOYMHAETHCS BKe uepe3 1-2 XB.

[1ix yac HITYHKOBOI (pa3u HEPBOBI BILUIMBH 30€pIraloThCsl, aje MOYNHAIOTh JISATH 1Ie 1
ryMopaibHi (paKkTopH, 30KpeMa IITyHKOBUI raCTPHH.

[Tin vyac xumkoBoi a3y BUpIIATbHE 3HAUYCHHS MaroTh TymopaibHi (akropu. Ilix
BIUTMBOM XIMYCY, IO HAJIWIIOB Yy JIBaHAIUATUINANY KHUIIKY  YTBOPIOIOTHCS
1HTeCTUHAIBHI TOPMOHU. OCHOBHI 3 HUX:

- cexkpemuH (YTBOPIOETHCS Y S - KIITUHAX CITU30BOT 000JIOHKH KHUIIIKH);

- xoneyucmoxinin (XIK) (yTBOproeTbcs B J — KiIiTHHAX CIIM30BOT OOOJIOHKH).

CekpeTuH fi€ Ha KIITHHUA TPOTOKIB MiANUIYHKOBOI 3anmo3u. [lifg #oro BIIMBOM
BUJIIISIETHCS 0araro COKy 3 BHCOKOIO KOHIICHTPAIlIEIO0 TiApOKapOOHATIB Ta Masoro
KUTBKICTIO (DEpMEHTIB.
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XUK crumynioe anmHapHi kinituay. [1i1 010 BIUTMBOM BHIAUISETHCS MAJIO COKY, aJie 3
BEJIUKOIO KUTBKICTIO (DEPMEHTIB.

MexaHni3m il 1HTECTHHAJIBLHUX TOPMOHIB MOXKHA 300pa3uTH 3a JOTIOMOTOIO0 TaKoOi
CXEMHU:

- xucauu ximyc (pH 4,5)- cexpemun- cix 3 eciopoxapboonamamu - Heumpanizayisi
KUCN020 XIM)CY;

- ximyc 6acamuii Ha Oinku abo owcupu- XK - cik 3 gpepmenmamu - 2ioponiz
NONCUBHUX PEUOBUH.

[Ipu mpuiiomi 1K1 3 pI3HUM BMICTOM OUIKIB, >KHPIB, BYIJIEBOAIB 3MIHIOIOTHCS
KUIBKICTh Ta CKJIQJ MiANLIYHKOBOTO COKY. ITimnuiyHKoBa 3a03a MPUCTOCOBYETHCS
710 PI3HUX YMOB TpaBJICHHs, TOOTO B1IOyBa€eThCA ii ajanrariisi.

PicT 1 po3BUTOK MiANITYHKOBOT 371031 TpUBae 10 11 poki..

Ieuinka, ii gyHKuii

JKo6u YTBOPIOETBCS B TEATOIMTAX MEUiHKU. I1OTIM CHCTEMOO JKOBYHHUX IPOTOKIB
HAJXOAWTh y >KOBYHHM MIXyp 1 yepe3 BIAKPUTUN C(IHKTEp 3arajbHOi >KOBUHOI
MPOTOKW HAJXOIUTH y IBAHAIIATUIIANTY KHUIIIKY.

JKoBu yTBOPIOETBCS B NEUIHII MOCTIMHO, & HAAXOIATh y KUIIKY NepiogudHo. Tomy
PO3PI3HSAIOTH JIBa MPOIECH: CEKpellis 1 BUAUICHHS.. MeTonu JOCIIKEHHS CeKpelil
KOBY1 — 1€ (hicTya KOBYHOTO MIXypa, (iCTyna >KOBUHOT IPOTOKH.

HoBoyTBopeHa k0BU 3MIHIOE CBiMl CKJIaa y Mipy HPOXOJKEHHS MPOTOKAMH, a TAKOXK
mijg yac mepeOyBaHHS y >KOBUHOMY Mixypi. PH xoBui nyxHa. [lo ckmamy xoBYi
BXOJISITh COJI1 KOBUHHUX KUCIJIOT (YTBOPIOIOTHCS 3 XOJIECTEPUHY); )KOBUHI MITMEHTH —
OuTipyOiH 1 OumiBepauH (MPOAYKTH TEPETBOPEHHSI TeMOIIOOIHY); XOJECTEepPHUH;
JIENETUH Ta 1HIIN OpraHidyHl PEYOBMHM. SKIIO B KpOBI MiABUINEHA KIJIbKICThH
O11ipy0OiHa, TO 1€ BKa3y€e Ha MaTOJOT1YHI MPOLIECH B MEUIHIII.

3HauenHs Hcoeui:

- eMYJIbIY€ KUPH;

- CIIpUsi€ BCMOKTYBaHHIO KHUPIB;

- CTHUMYJIOE MOTOPHY (YHKIIIIO KUIIIOK;

- pa3oM 13 COKOM TMIJUUTYHKOBOI 3aJI03U HEUTpalli3y€ KUCIY PEakiiio XiMycy, 110
HAJIXOAUTH 13 IILTYHKA;

- BHUBOJUTH 3 OpraHi3My MPOAYKTH OOMIHY (3KOBUHI MITMEHTH, XOJIECTEPHH).

[leuinka y nitei BIHOCHO OUIbINA, HIXK y JopociauX. OcoONIMBO 1HTEHCUBHO MEYIHKA
pocte B 14-15 pokiB. JKOBUOBUAIICHHS 3 BIKOM MTOCHITIOETHCS.

4. TpaBJieHHSl Y TOHKOMY KUIII€YHUKY

KumikoBui#i Cik MICTUTh €T3, HEOPTaHIYHI cONyKH 1 O61u3bko 20 pi3HUX (EPMEHTIB.
HaiiBaxxnuBiii 3 HUX — MENTHIA3M, caxapasa, MajbTasa, Jiakta3a Ta jinasa. pH coky
nyxkHe. Emitermionutu cin30BOi OOONIOHKM KHIIKH 3IYIIYIOTHCS Ta 1HTEHCHUBHO
BiTHOBITIOIOTHCS. [X KUTTEBHI MK CTAHOBUTH OJH3BKO 5 1i0.

Q@YHKYIT KUUKOBO2O COKY:

- TiApoi3 OUIKIB, )KUPIB Ta BYIVIEBO/IB;

- 3aXHUCT CIIM30BOI O0OOIOHKHU;

- MIATPUMAaHHS XIMYyCYy B PIIKOMY CTaHi;
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- (bopmyBaHHS JIy>KHOT peakilii KUIITKOBOTO BMICTY.

3a paxyHOK CKJIQJIOK CIM30BOi OOOJOHKH KHIIOK, BOPCHHOK 1 MIKPOBOPCHHOK Pi3KO
30UIBIIYEThCSL 3arajibHa IUIOIIA TOHKOiI KHIIKKA. Y JOpOCHOi JIIOAMHHU BOHA
cTaHoBUTH npubmusHo 200 M”. B MenuuHiil miTeparypi OMMCaHO BHIIAAKH, KOJIH
XBOpI, 110 CTPaXAAI0Th MaTOJOTIYHUM OXKHPIHHSAM, MICIs MIEBHOI Omnepaiii XyaHyTh
Ha KUIbKa AecatkiB kutorpaMm. 1o me 3a omepamii? Y XBOpHX BHUIAJISIIM YaCTUHY
TOHKOT KUIIKH 1 TIOBEPXHSI BCMOKTYBaHHS 3MEHIITYBajach.

B kumig BiOyBaeThbcs HE JMINE NOPOKHUHHE, aje W TMPUCTIHKOBE MEMOpaHHE
TpaBJIeHHs. BHYTpIilIHS MOBEpXHS KUIIIOK MAa€ BUPOCTH — MIKPOBOPCHHKH. Y CBOIO
yepry iX TOBEpXHS BKpUTa IMapoM DiiKokadikcy. Ha mimikokamikcl MiCTSIThCS
azcopboBaHi (EpMEHTH, 110 YTBOPIOIOTh CBOEPITHUNA TPABHO-TPAHCIIOPTHUIM
KoHBeilep. DepMeHTH, $SKI JIeKaTh ONMMXK4Ye 1O TMOPONKHUHU TEPETPABIIOIOThH
BIJIHOCHO BEJIMKI MOJICKYJIM XapuOBUX PEUOBHH, a Ti, 110 € O1JISI OCHOBH TJIIKOKAJIKCY
— OCTaTOYHO T1APOJNI3YIOTh pe4oBHHHU. TyT Ha MeMOpaHaxX po3TallloBaHl 1 CUCTEMHU
TPaHCIOPTY, M0 3a0e3MeuyloTh iX BCMOKTyBaHHsI. MemOpaHHe TpaBlI€HHS
Bi/1I0yBa€ThCA B INIMOMHI MIKPOBOPCHHOK Y CTEPHIIBHUX YMOBAX.

VY npitTel KHUILIEYHUK BIAHOCHO JOBUIMM, HIXK y JOpOCHUX. M’sI3u KUILIEYHHUKA y AITEeH
MEHIII PO3BUHYTI, HDK Yy JOpociux. Y 3B'S3Ky 3 IHUM MAasSTHHKOMOMIOHI 1
NEPUCTANBTUYHI PyXH B AIT€H MEHII IHTEHCHUBHI.

5. TpaB/ieHHS1 Y TOBCTOMY KMIICYHHUKY

CiKk TOBCTOi KMIIIKY BUAUIMBCS B HE3HAYHUX KUIBKOCTSIX. MiCTUTh B OCHOBHOMY CJIU3.
BaxxnuBy posb y mporiecax TpaBJIEHHsI Y TOBCTIM KU Bifirpae Mikpodiopa. o
90% wmikpoduiopu — 11e 6e3cnopoBi aHaepoOu 1 10 10% - MonodyHOKHCIHI OakTepii,
KUIIKOBA MaJIMYKa, CTPENTOKOKH 1 CIIOPOHOCHI aHaepoOu.

ITix miero MIKpoOpraHi3miB BiJIOYBA€ThCS OCTATOYHUN PO3KIAJ HEMEpeTPaBICHUX
pEemITKIB (ByIJIEBOJAM PO3MAJAIOTHCA HA MOJIOYHY 1 OI[TOBY KHCJIOTH, ajakoroib, CO,,
H,O; 6inku mijuisiraloTh THUJIBHOMY PO3KJIay 3 YTBOPEHHSIM TOKCHUYHUX PEYOBUH:
1H70Ty, eHOMy Ta 1H); CHUHTE3YIOThCs Nesdki BiTaminu rpynu B, K; ctBoproerbcs
IMyHHUH 6ap’€p NUISIXOM MPUTHIYEHHS] PO3MHOXKECHHSI TATOTEHHUX MIKPOOPTaHi3MiB.

[Tpu 30anmaHcOBaHOMY XapuyBaHHI NMPOLIECH THUTTA 1 OPOIIHHS 3pPIBHOBAXKYIOTHCS
(KuCIi MPOAYKTH OPOIIHHS MEPEUIKOIKAIOTh THUTTIO).

Oco0MBOCTI TPAaBJICHHA Yy NITAXiB

VY nraxiB rojJIOBHUMH KOPMamHu € BHCOKOKAaJOpIKHI MOBHOpALIOHHI KOMOIKOpMH, B
OCHOBI SIKMX JIeKaTh 3€PHOKOHIICHTpPATH 3 OOMEXKEHHM Ha0OpOM KOMIIOHEHTIB
POCIMHHOTO Ta TBapuUHHOTO TmoOXomkeHHSA. Jlo Mopdomoriunnx ocobmmuBocTeil
TPAaBHOTO TPAKTY CJiJ BIIHECTH, MEPEAYCIM, gi0cymHuicmsb 3y0i6é Ta TOBOJI MPOCTY
CTPYKTYpPY HOCOTJIOTKH.

[ITaxu 3aXOMIIOIOTH KOPM J13b000M, HE MEPEKOBYIOTH HOT0, a IMBUAKO TPOKOBTYIOTh.
Po3M’siKIlIEHHS CIIOXKUTOTO KOPMY BiJIOYBa€ThCA y BOJI, — BUIMWHAHHI CTIHKH
cTpaBoxomy. Bomno mo0pe po3BHHEHE y Kypeu, 1HIWKIB, TOMyOiB Ta Iecapok. Y
BOJIOTUIABHUX NTaXiB CIpaBXHii 300 BIJCYTHIH, ajie y KiHIIl CTPABOXOIY € aMITyJIO
noii0He po3mupeHHs (HecparxkHii 300).

[ImyHOK CKIIAAa€eThCs 3 IBOX BIUIUIIB — 3aJI03UCTOTO Ta M si30Boro. OOuaBa BiIiIN
BIIOKpEMJICHI OJWH BIiJl OTHOTO, BIAPIZHSAIOTECS 3a (GOpPMOIO Ta (PYHKITIETO.
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3ano3ucTuii BT NMUTYHKA 32 (PYHKIIIEI0 Harajaye MpOCTHH NIIYHOK Y CCaBIIiB, a
M’SI30BUH CIIYTy€ CIeliadi30BaHUM OpraHOM JJisl IEPETUPAHHS KOPMY.

3ano3ucTuii Biain Jo00pe PO3BUHEHHUM y XIDKHX MTaxXiB, a M SI30BUM — Y 36pPHOITHUX.
TpaBnenns y Bom. Y Boii € HeOararo CIM30BUX 3aJI03, CEKPET SKUX HE MICTHTH
dbepmenTiB. Bomo - pesepByap mis kopmy. Hampukmnam, y Kyped y Bomi
po3minryerbes A0 100 rpamiB kopmy. TyT KOpM NOM’SIKIIY€TbCS Ta HaBITb MOXKE
YaCTKOBO IMEPETPABIIOBATHUCS Mif Ai€l0 (PEPMEHTIB POCIMHHOIO Ta 0AaKTEeplaJbHOTO
MOXOPKEHHs. Y BOJII BIAOYBA€ThCSA TIAPONI3 KPOXMAJIO, a TAaKOK OpOAMIIbHI
MPOLIECH 3 YTBOPEHHSAM MOJIOYHOI Ta 1HIIUX KUCIOT y MEpIl 5 TOA. MICs TOAIBIL, a
TaKO’X JIMOII3 Ta MPOTEOII3 3a OLIBII MI3HBOTO Yacy. Y AesKUX NTaxiB (rosyou) mij
yac BUTOJOBYBaHHS MNTAIICHST y BOJI YTBOPIOETHCA OCOOIMBA PiMHA MOJOYHOTO
KOJIbOPY, 10 MICTUTh OUIKH, KUPH, MiHEpaldbHI PEUYOBHMHU, (EPMEHTU Ta CIyTYe
KOPMOM I MTAIICHST. 3arajbHa TPUBAIICTh 3HAXOKCHHS KOPMY Yy BOJI Kypew,
1HIUKIB, ToMyOiB ckiagae Big 3 mo 18 rom. Ilim wac Ge3mepepBHOI rofiBil MTaxXiB
BOJIO 3BUIBHSIETBCS PETYISIPHO. 3aBISKM CKOPOUYEHHIO MYCKYJaTypu Bojia KOpMOBa
Maca 13 HbOTro MpsIMy€ /10 3aJ03UCTOT YaCTUHU IUTYHKA.

TpaBaenns y nunyHky. LlInyHok y nTaxiB ABOKaMEepHUH 1 CKIIaJAETHCS 13 3a703UCTO1
Ta M’s30BOi yacTuHU. Cnu3zoBa 0OOJOHKA 3aJ03UCTOrO IUTyHKAa BKpUTA
OJHOILIAPOBUM IWIIHAPUYHUM eniTenieM. TyT yTBOPIOETbCS LUTYHKOBUW CIK 3
KHCJIOIO PEAKII€0, HE3BAXKAIOUM Ha BIICYTHICTh OOKIIAIOBUX KIITUH. Y CEpEIHbOMY
3a 100y y Kypeu, 1HJIMKiB, TyCei Ta Ka4OK BUIUISETHCS IMUTYHKOBHUH CIK Y KUIBKOCTI
6-9 Mn Ha | xr macu 3a 1 rox. Lli mMOKaXYMKHM MEPEBUILYIOTh THTEHCUBHICTb
CeKpelli NITYHKOBOTO COKY Yy JIIOJUMHHU, cOOakW Ta MaBmu. Mae Miclie BHJIOBa
PI3HUIA IOAO0 TMPOTEONITUYHOI AKTUBHOCTI Ta KHCJIOTHOCTI COKYy Yy MTaxiB:
HaWOIIBIION MEePETPABIIOBAHOIO CHUJIOI Ta KHCJIOTHICTIO BOJIOAIE NMITYHKOBUU CIK
Kype# Ta 1HIMKiB, HAMMEHIIIO — T'YCEH.

COKOT1IHHUMH KOpPMaMH JUIsl TITaxiB € 3€JeHl KOPMH, KapTOIUIsi Ta MOPKBA, My4YHUU
KOMOIKOPM, OBEC Ta MEHIII COKOT1HHI — IIPOCO, M’ SICO-KICTKOBE Ta pUOHE OOPOIIIHO.
M’s130Ba yacTHUHA NUTYHKA CKJIAJA€ThCs 3 JBOX Map INAJEeHbKUX M S31B — FOJIOBHUX
Ta npoMi>KHUX. OCHOBHA (PYHKIIISI M SI30BOTO IITYHKA — CTUCKAHHS Ta MEePETHPAHHS
KopMy. Y TOBIIMHI CIM30BOi OOOJOHKM M’S30BOTO IITYHKAa PO3MIIIEHI JOBI1 Ta
BY3bK1 TpyOUacTi 3aJ1034, MOAIOHI JI0 3aJ103 NEPIIOro BiAAUTY nutyHka. HazoBHI Bix
[IFOTO 3aJI03UCTOTO MIapy € TBEPJa, 3pOToBijia CKiIagdacTa 00OJOHKA, 110 MAa€ HA3BY
KyTuKyna. KyTukyna wmae MyKomoJicaxapuaHy TpPUPOAY Ta € CEKpPEeTOM
cnenuIyHUX 3aJ103 CIM30BOI OOOJOHKM M’S30BOTO NUIYHKA. Y ILIYHKY NTaxiB
nepetpanitoeTbes 10 30-50% mporeiny, 17-25% ByrieBonaiB Ta 9—11% >xupis, 110
HAAXOJSTh 3 KOPMOM.

TpaBiieHHs1 y KUmKax nraxiB. TpaBleHHs B TOHKUX KHIIIKaX y NTaxiB, TaK CaMo, SIK
1 y ccaBIiB, 3a0e3Me4yyeTbesl MIAINUIYHKOBUM, KUITKOBUM COKaMH Ta JKOBUIO. Y
MPOCBIT 12-maiol KUIIKK BIAKPUBAIOTHCS MAHKPEAaTUYHA Ta YKOBYHI MPOTOKH OHIEIO
3araJibHOO TAIJIOK0, IO CTA€ Ha 3aBafi OACP)KaHHS YHCTOTO IIIILUTYHKOBOTO COKY.
Cekpelrisi TaHKPEATUYHOTO COKY € Oe3nepepBHOI0. 3a 00y y Kypeil BUAUIAETHCS
M1IITYHKOBOTO COKY 27—28 mi Ha 1 kr macu Tina, y ryceit — 15— 20 mu. pH coky —
7,5-8,5, mepeBaXHO 3a pPaxXyHOK Tiapokapbonary Harpiro. Cik BoJomie
MPOTEOJTITUYHOIO, aAMUIOJIITUYHOIO Ta JIMNOJITUYHOK aKTHUBHICTIO. AKTUBHICTH
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mpoTea3 Ta aMila3d 3HAYyHO BHUII HDK y ccaBmiB. Illomo mporeinas, y coky
MICTUTBCSI ~ TPHUIICMH,  XIMOTPHUIICHMH, KapOOKCHMNENTHAa3u, enacrazu. Y
MIIIUTYHKOBOMY COKY TakoX € anb(a-aminasa Ta iHBepTas3a, BIJACYTHS JIaKTasa.
Cekpetlisi COKy PEryJIIOEThCS TAKUMH K MEXaHI3MaMHu, 110 'y CCaBIIiB.

Kuwkosuii cik — CEKpeT 3aJ03UCTOTO CMITENiI0 CIN30BOi OOOJIOHKH KHIITKH,
BUJIJISIETHCS O€3MepepBHO Y KUIbKOCTI 7-9 mut Ha 1 Kr macu Tiia Kypei. Y cknani
KHIITKOBOTO COKY € MpOTEiHa3W, MUNENTHAA3H, aMiHONMENTHIa3H, CHTEepPOKiHa3a, a
10/I0 TJIIOKO3MAa3, TO € aMijia3a, MajibTa3a Ta caxapasa, BIIHOCHO ecTepa3 — Jiinasa
Ta ¢ochorazu. VY KHUIIKAX MTAXIB OCHOBHUM TIPONi3 MOXHUBHUX PEUOBUH
B1/I0YyBa€ThCSI Ha TMOBEPXHI CIM30BOI OOOJOHKH, TOOTO 3a YMOB KOHTaKTHOTO
TpaBieHHs. JKOBU y mTaxiB SK JI0 >KOBYHOTO MIXypa, Tak 1 0e3mocepenHbo 0
12-manoi KUIIKKA 3 MpaBoi Ta JIBO1 JOJIeH MEUiHKA HAJAXOIUTh CMHYycoM. MixypoBa
’KOBY TEMHO-3€JICHOTO KOJIbOPY, a NIEYIHKOBa — IHTEHCUBHO 3eseHoro. Ha 1 kr macu
Tila y TTaxiB >KOBUl BUAULIETHCS OUIbINE, HIK Y 1HIIMX CUTbCHKOTOCIIOIAPCHKHUX
TBapuH. Y roayOIB Ta I€CapOK BIJCYTHIM >KOBUHHU MIXyp. Ymeopeuns owcosui y
cenamoyumax 6i0Oysacmuvcss O€3MEpepBHO, a HAAXOMKEHHS 11 10 KHUIIKH
3IIACHIOETHCS PEIICKTOPHO. Y CTaHI «HATIIECEPIIe» . KOBY JI0 KHUIIKU MPAKTUIHO
HE HAAXOAuTh. J[0 TOBCTHX KHWINOK MTaxiB HAJEKUThH MpsSMa KHUIIKA 3 TApHUMHU
CIIMUMH BIAPOCTKaMU. ICHYIOTH pI3HI NONIAAM LIOAO POJI CIIMUX BIATATYyXKEHb.
HasiBuicth  OaratoumcenbHOi Mikpodmopu 3abe3riedye TMpoOIEeCH MPOTEOizy,
PO3ILEIJICHHS] KIITKOBUHHU, MEPETBOPEHHS HEOITKOBUX a30THUCTHX CIONYK, CHHTE3
BITaMiHIB rpynu B, 1o Maiixke yci BUAUIAIOTHCS 3 (peKamisiMu.

3anuTaHHA I CAMOKOHTPOJIIO:
1. Ha3zBatu TBapuHM 1 NTUIISA B IKMX BIACYTHIM )KOBYHUN MIXyp
2. TpaBlieHHS y KUIIKAaX NTaxiB
3.TpaBieHHS B TOHKIH KHUIIIITI
4. TpaBneHHs B TOBCTIH KHIIIITI
5. TpaBieHHs y MOHOTaCTPUYHUX
6.TpaBieHHs y TBapuH 13 6araToOkaMepHUM LUTYHKOM.
7 IlopiBHSTH 1 TpOaHaNi3yBaTu QyHKLIT 5 1 6 TyHKTIB

Tema 11. ®i3iosioris BUAIJIEHHSA Ta BHYTPIlIHBOI CeKpeuil

[Iman nexiui:

1. ®yHKIT cUCTEMU OpraHiB BUIJICHHS.

2. Hupknu.

3. Hedpon sik cTpykTypHO-PYHKIIIOHAIbHA OIMHULISI HUPOK.
4. MexaHi3M yTBOPEHHS CEYi.

5. IToHATTS PO €K30KPUHHI Ta €HIOKPUHHI 3aJI03U.

6. ITOHATTSI PO TOPMOHH.

7. ®i3i070T14yHA XapaKTEPUCTHUKA OKPEMHUX 3aJ103.

1. ®yukuii cucTeMu OpraviB BUAJIEHHS
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OcHosHumu opeanamu 6udineHus € Hupku. KpiM HHUPOK BHAUIbHY (YHKIIIO
BUKOHYIOTh IIKipa, JIETEHI, MEeYiHKa, IUTyHKOBO-KHUIIKOBUN TpakT. Uepes nereHi i3
OpraHi3My BHBOAWTHCS BYIIICKUCIHA Ta3, BOJa y BUIVISAI Hapu 1 JEAKl JIeTKI
PEYOBHUHH.

[Mkipa 3a AOMOMOTOI0 MOTOBUX 1 CAJbHUX 3aJI03 BUJIAJSAE 3 OPTaHi3My BOIY, COJI,
MPOAYKTH po3naay (CEHOBHHA, CEYOBA KUCJIOTA, KPEATUHIH TOIIO). J[eskor Miporo
IIKIpa MOX€E KOMIIEHCYBAaTU HEAOCTATHICTh (DyHKLII HUPOK MPH iX 3aXBOPIOBAHHI.
ExckpeTtopHa (yHKIIiS NUTYHKOBO-KHIIIKOBOTO TPAKTY TOJSITa€ TOJOBHUM YHHOM Y
BUJIAJIEHH] 3 OpraHi3My cojied Ba)XKMX METalliB, MPOAYKTIB pO3Maay MKOBUYHUX
MITMEHTIB, HENEPETPABICHUX PEIITOK 1K1 Yy BUIJIA/II KaJIOBUX Mac.

DyHKIII HUPOK:

-6UOiIbHA — HUPKUA BUAAISAIOTH MNPOAYKTH pO3MATy, HAJJIMIIOK BOIH, JIKAPCHKI
npernapatd Ta 1H. BuBoOasuM BOAy, HUPKH MIATPUMYIOTH OCMOTHYHHUNA THCK
BHYTPIIIHHOTO CEPEAOBHINA OPraHi3My, OepyTh Y4acTh Y BOJAHO-COIbOBOMY OOMiHI;

-niOMpUManHs 2comeocmasy — HUPKUA 3a0€3MeUyIOTh CTaliCTh KHCJIOTHO-TY>KHOT
pPIBHOBaru B opraHismi,

-CUHmMemu4Ha — HAPKU OepyTh y4acTh B YTBOPEHHI ACSIKUX PEUOBUH (PEHHH);

-cekpemopHa — BUIUISIIOTh OPTraHidH1 KUCJIOTH 1 JyTH, i0Hu K+ Tta H+.

2. Hupku. HedpoH fIK CTPYKTYPHO-(PYHKIIOHAJIbHA OAMHUIA HUPOK

Hupku posramoBani mo oOujaBa OOKM BijJ MOMepekoBoro Bigaury xpebra. Ha
BHYTPIIIHbOMY OOIll HUPOK € 3arTUOJICHHS, Y SIKOMY 3HaXOJSATHCS CYIUHU 1 HEPBH,
OTOYEHI CIIOJIYYHOIO TKaHWHOK. HUpKM BKpUTI CHONTYYHOTKAHMHHOKO KarlCysoro,
Maca HUpoK ctaHoBUTh 200-250 1. Ha mo3qoBXHBOMY pO3pi3i HUPKH BHUJIHO JBa
apy: KipKoguli — TEMHO-YEPBOHUM, 1 MO3K06uUll — CBITIIIINN. MO3KOBY pEUYOBHHY
HUPKU CKJIAJaloTh MeTi [eHse 1 HUPKOB1 KaHaJbIll, IO PO3TAIlIOBaHl MapaiedbHO
rinkam netm ['enne. [momepynu Ta 3BUBHCI BTN TPOKCUMAIBHUX 1 JUCTATBHUX
KaHaJIbIIB YTBOPIOIOTH KIPKOBY PEYOBHHY HUPOK.

EneMeHTapHOIO CTPYKTYpHO-(PYHKIIIOHAIBHOIO OJMHHIICIO HUPKU € HePpoH. Hegpon
CKIIQJAEThCS 3 CyAMHHOTO KiyOouka, kancynu (kamncyna [llymnsacekoro—boymena) i
HUPKOBUX KaHanbliB. Karmcymna ckiamaerbcss 3 JBOX IIapiB (BicLepalbHUM 1
napieTanbHUil), MDK HUMHU € TNOpOXKHHHA. BcepenuHi Kamcyiud po3TallOBaHUMA
CYIMHHMM KITyOOUOK, SIKUM TICHO MPWISATAE O BICUEPAIBHOIO JHMCTKA KarCyIH.
CynuHHuN KI1yO0UOK — 1€ KITyOOUOK KamisipiB, Ha sIKI PO3Tally)Ky€eTbCs apTepis, 110
IPUHOCHTH KPOB JI0 HUPKH. 3 TTOPOXKHUHKM MIXK JIBOMA JINCTKAMHK KaIlCyJIu BUXOMSTh
HUPKOBI KaHaibIll. HHpKoOBI KaHamblli — JOBr1 TPYyOOYKH 3 OFHOIIAPOBUMHU
CTIHKaMH.

Kananwuyi cknaoaromocsa 3 mpovox 6i00inie:

1) mpoxcuMaNIbHUM, CKIIAIa€ThCS 31 3BUBUCTOI Ta MPsIMO1 YacTHH TeTni [ ene;

2) TOHKUM cerMeHT netii [ enne;

3) AuCTaNPHUI KaHaNeIb, IO CKIATAETHCS 3 MPSMOI YACTHUHU (TOBCTUM BUCXITHUN
BT el Terre).
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JluctanpbHUM BT KaHAIBIS TMEepexXoauTh y 30ipHY TpyOky. 30ipHI TpyOKH
3IIMBAIOTHCS, YTBOPIOIOYM 3arajbHi BUBIJHI TPOTOKH, $IKI MPOXOASTH Uepes
MO3KOBHH IIap HUPKU O BEPXiBOK COCOUKiIB. COCOUYKM BUCTYMAIOTh Yy MOPOKHUHY
HUPKOBOI MuCKU. Hupkoei mucku BiIKpUBAIOTbCA Y CEUOBOAM, SIKI BXOISATH Yy
ceuoBuil Mixyp. CedoBuil MiXyp — HOPOXKHHUCTHIA OpraH, KyAHu MOCTIHHO MOPLISIMH
HAJIXOAUTh CE€4ya 3 CEYOBOIB. 3 CEYOBOTO MiXypa BUXOJUTh CEUIBHUK, SIKHIl 3B’s3y€
CEYOBUI MIXYp 3 30BHIIIHBOIO IOBEPXHEIO Tija.

KpoBonocrayanHs HUPOK

JIo HUPOK KPOB HAJXOIUTh 3 HUPKOBOI apmepii, sKa € OJHIEI0 3 HAHOUIBIINUX TUIOK
aopTu. ApTepisi y HUPII Tady3uThCid HA BEJIHMKY KUIBKICTh apTeplO, KOMCHA
apmepiona nioxooums 00 OKPeM020 CYOUHHO20 KIAYyOouKd, e TIOIIISEThCS Ha
Kanuispu (mepiia  KanuigpHa citka). Kamimsgpu  00’€IHYIOThCS, YTBOPIOIOTh
apTepioiy, 1[0 BUHOCUTH KpOB (BMHOCHa aprepioiia). BuHocHa apTepiona 3HOBY
PO3Taly’)KY€ThCS Ha KamJIspH, K1 oOIITiTaloTh KaHabll. {1 kaniisipu 31uBarOThCS y
BEHU, SIKi BIIQJAIOTh Y HIKHIO TIOPOXKHUCTY BeHy. JliameTp apTepionu, mo sKiii KpoB
HAJXOUTh J0 HUPOK, y JIBa pa3u OUIBIINK BiJ JllaMeTpa BUHOCHOI apTepioiu, 1110
CTBOPIOE BHCOKHMHM THCK Y KamllIspax CYyIMHHOro kiyOouka. Bucokuit Tuck y
Kamiisipax CyAMHHOTO KiIyOouKka crpusie (uIbTpallii cedi y MOpOXKHUHY Karcyau. Ycs
KpoB (4—6 1) mpoXoauTh 4Yepe3 HUPKHU 3a 5 XB. 3a 00y yepe3 HUPKHU MPOXOIUTH
1000-1500 1 xpoBi.

3. MexaHi3m ce40yTBOpEeHHS

Ceda yTBOPIOETBCS 3 TUIa3MH KPOBI, sIKa MPOXOJAUTH Yepe3 HHUPKHU, 1 € CKIATHUM
OPOAYKTOM [isIbHOCTI HedpoHiB. CeduoyTBOpEeHHsS BiOyBAa€ThCcs y 06a emanu:
KIyboukosa hinempayis i Kanaivyesa peabcopoyis.

Knyboukosa ¢hinompauyin. Y xaninsgpax CyIWHHUX KIyOOYKIB 3 TIUIa3MH KpOBI
BiI(pIIBTPOBYETHCS BOJIA 1 BC1 pO3YMHEH] Y HiMl HEOpraHiyHI 1 OpraHiuHI PEUOBUHU 3
HU3BKOIO MOJICKYJSIpHOIO Macoro. [l BiadinsrpoBaHa piguHa HAOAXOAWTH Y
MOPOXKHUHY KallCyau, a 3BIITH — Yy KaHAJbIll HUPOK. 3a XIMIYHUM CKJIAJIOM IS
piaMHa cXoXka 3 TUIa3MOI0 KPOBI, ajie Maibke He MICTUTh OuIkiB. DiiabTpart, M0
YTBOPHUBCS, Ha3UBAETbCA nepsunHow ceuero. [Ipouiecy ¢inbTparii cpusie BUCOKUI
TUCK KpOB1 y Kanuisipax cyIuHHUX KiyOoukiB (70-90 mm prt. cT.). IlepBuHHa ceua
HAJXOAUTh y HUPKOBI KaHaivyi, Oe 6i00YBAEMbC 380POMHE BCMOKMYBAHHS
(peabcopbyis) 3 TIEPBUHHOI ce€Ul y KPOB BOAM, TIIFOKO3HU, COJIEH 1 HEBEITMKO1 KIIBKOCTI
CCUOBUHH. Y Pe3ynbTaTi [[bOTO MPOIIECY YTBOPIOEThCS 8MOpUHHA, abo KiHyesa ceud,
sIKa 32 CKJIaJ0M BIAPI3HSETHCS BiJl IEPBUHHOI.

Axkmuena peabcopouyia BiNOYyBA€TbCS 3aBASKH JiSJTBHOCTI EIMITENI0 HUPKOBUX
KaHaJbIIB 32 y4YacTIO CIelialbHUX (EPMEHTHUX CHCTEM 3 BHUTPATOIO EHEprii.
AKTHBHO peabcopOyOThCs TIII0KO3a, aMiIHOKUCIIOTH, (ocdaTu, coil HATpiko.

Ilacuena peabcopoyia BinOyBaeTbcsi 0€3 BUTpAT €HEPrii 3a paxyHOK pI3HUII
KOHIICHTpaIlif, TOOTO 3a paxyHOoK mudy3ii 1 ocMocy. 3a paxyHOK IacHBHOI
peabcopOitii BimOyBaeThCsl 3BOPOTHE BCMOKTYBAaHHS BOJM, XJIOPHIIIB, CEYOBUHH. 3
HU3XiOH020 6100iny nemui Ienne ceua giooac 600y, cTae OUTBIT KOHIICHTPOBAHOIO.
Bigmaua Bogu BigOyBaeTbCsl TACHUBHO: y  Gucxionomy 6i00ini nemii [ewne
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8i00ysaembCcsi akmusHa peabcopoyis ionie Hampiio, IPU HATXOKEHH] 10HIB HATPIIO
y TKAHUHHY PIJIMHY, 10HU HATPIIO «IIPUTATYIOTHY 110 ce0e BOAY 3 HU3X1THOTO BIILTY
nern [enne, Boma BUXOAWTHh y TKAHWHHY PiAUHY. 3 KaHAJBIIB ceya HAAXOOUTH Y
301pH1 TpyOKH, /€ BiIOYBAETHCS MOAJIbIIE BCMOKTYBAaHHS BOJIH.

KinbkicTh, B1acTHBOCTI i cKJIax cedi

Jlobosa Kinvkicme ceui (0iype3) y TBapuH PI3HUX BHJIB KOJMBAETHCA B TEBHHX
Mekax (Benuka porara xyaoba — 6-25, koHi — 3-10, cBuHi 2-6, BiB1i 1 ko3u 0,5-2 1) 1
3aJIeKUTh Bl Oaratbox (akTopiB: 00’€My CHOXWTOI BOAM, CKJIAAy pallloHy,
TEMIIEPAaTypH HABKOJHUIIHBOTO CEPEIOBHINA, BEIWIMHHU (DI3SMYHOTO HABAHTAKECHHS,
CE30HY pOKY, 4acy A00u Ta i1H. BXMBaHHSA BEIWKOI KIJIHKOCTI BOIU 1 COKOBHUTHUX
KOPMIB CYNPOBO/IKYEThCS 30UIBIICHHAM JIiype3y (MoJiypisi) 1 HaBIMAaKW, OOMEKEHE
CIIOKMBAaHHS BOJM 1 COKOBUTHUX KOPMIB MPHU3BOAUTH JI0 3MEHIICHHS J1ype3y
(omirypist). Bnoui niype3 MeHIIMM HDK Yy JI€Hb. 3OUIBIICHHS JIiype3y
CIIOCTEPITa€ThCA MPU OKPEMHUX 3aXBOPIOBAHHAX (IIYKPOBUH [1a0eT, HEI[yKPOBHIA
niabeT Ta iH.), a TAKOXK MPHU 3aCTOCYBaHHI CEUYOTTHHUX 3aCO0IB.

Konip ceui 3anexxuthb BiJl BUAY TBApUH 1 BEJIMUMHU Aiype3y. Y KOHEH CBIKOBHILJICHA
ceya Mae Komip Bim Omigo- a0 Oypo-poXKeBOro, y O>KyWHUX TBapuH — BIJ
CBITJIO-’)KOBTOTO /IO CBITJIO-KOPUYHEBOTO, & Y CBUHEW BOHA CBITJIO-KOBTOTO KOJIBODY.
Komip ceul y 310poBUX TBapwH 3alieKUTh B1J BMICTY B Hill COJIeM 1 MITMEHTIB
(ypoxpom, ypoOutiH Ta iH.). [Ipu maronoriyHux craHax cedya Moxke HaOyBaTH PI3HUX
KOJIbOPOBHUX BiATIHKIB. Komip ceul Moxe 3MIHUTHCS TaKOX IPU 3aCTOCYBaHHI
MEBHUX JIIKAPCHKUX 3aCO01B.

Ilpo3opicme ceui. 3a BUHSATKOM OJIHOKOIIMTHHMX CBIKa ce4ya Yy 3JI0POBHUX TBapHUH
mpo30opa, YUCTa 1 HE MICTUTh ocaay. [IoMyTHIHHS cedl CIOCTEepIraeTbCs IpU
HAssBHOCTI B HIM BEJIWKOI KUIBKOCTI COJICH, emiTeliadbHUX 1 KpOB SHUX KJIITHH,
ciu3y Ta Oakrepii. Y KoHeW ceya MyTHOBara, OCKUIBKM B HIM MICTUTHCA
riApoKapOOHATKATBIIIIO.

Koncucmenuyin ceui y 310pOBUX TBapWH, KPIM OJHOKOIMTHHUX, BOJISHUCTA. YKOHEH
ceda CIM30Ba BiJ JOMINTyBaHHS MyIuHy. [Ipu mepenuBaHHI cedya OTHOKOTUTHUX
PO3TATYETHCA y BUDISIAI HUTOK. BoOmSHWCTa KOHCUCTEHIlI C€4l y KOHEH
CTHOCTEPIraeThCs MpU MOMIypii.

3anax ceui B KOXHOrO BuAy TBapuH crneuupiunuid. [Ipm 30epiranHi cedi npu
KIMHaTHIM TeMmmeparypl 3amax amoniaky (NH3) B Hilf mOCMIIOETBCS BHACIIIOK
PO3KJIaJJaHHSI CEYOBUHM 3 YTBOPEHHsSIM aMoH1aKy. [Ipu momiypii ceda maiixke HEe Mae
3amaxy. Ilicas 3acrocyBaHHS TI€BHHUX JIIKAPCHKUMX 3aco0iB  ceua HalyBae
cnenuivyHOro 3anaxy (BajiepiaHd, MEHTOJY Ta 1H.).

Tycmuna ceui 3aneXxuTh BIJI KOHIIGHTpAIlli pPO3YMHEHUX Yy HIH OpraHiyHUX 1
HEOPraHIYHUX PEUOBHUH Ta BUAY TBapuH 1 konmBaeThes Bim 1010 go 1050 xr/m3
(Benmka porara xygob6a — 1020-1050, koni — 1015-1045, cBuni — 1010-1030, BiBmi 1
ko3u — 1010-1040, kpom — 1010-1035). KonuBaHHS TyCTHHH Ce€4i 3aJICKUTH BiJl
CKJIaJly pallioHy 1 KUIBKOCTI BHUIUTOIBOAMW. [Ipm oOMexeHOMY CIIOKHMBaHHI BOIHU 1
PIIKOTO KOpPMY, @ TakOX HpPH BeIUKOMY (DI3WYHOMY HaBaHTAXKCHHI 3 BUIAUICHHIM
BEJIMKOI KIJTBKOCTI MOTYy TyCTHHA Cedl MIABUIIYeThcs. ['yCTHHA cedl 3MIHIOETHCS
TaKOXX 3 BIKOM TBapHH 1 MpH MEBHUX 3aXBOPIOBAaHHAX (fmiapei, rapsdil, OIOBOTI,
BOJSTHKaX Ta 1H.).
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Peakyia ceui. 3aneXUTh BiJl BUIy TBapUH 1 XapakTepy KOPMY, IO CIIOXKHUBAIOTh
tBapuHu. Ceua TpaBoigHUX TBapuH ciabomyxHa (7,0-8,5), M’SICOimHUX TBapuH —
cmabokucna (5,0-6,5), a y BceimHUX TBapuH — ONM3bKA JO HEUTPATBHOI.

XimiuHMii ckiaax cevi

VY cedl CUIBCHKOTOCTIONAPCHKUX TBAPUH MICTUTHCS BENUKa KUIbKICTh (Omu3bko 200)
PI3HHX OpPraHiYHHUX 1 HEOPraHIYHUX PedoBUH. B ckitan cedi BxoauTs 011t 96 % 6oou
i 4 % cyxux peuosun opeaHiyHoi i HeopeaHiuHOi npupoou. I3 3arajbHOI KUIBKOCTI
CYXOro 3aJIMIIKy Ha OpraHiyHi pedoBuHH mnpumnagae 60-75 %. OcHOBHYy Macy
OpPraHIYHOr0 CyXOro 3aJMILIKY ce4l 3aliMaloTh HITPOr€HBMICHI MPOAYKTH OOMIHY
Oiika (CeuoBMHA, CeYOBa KHUCIIOTA, MYPUHOBI 1 MIPUMIAMHOBI OCHOBHU, KpPEaTHHIH,
KpeaTuH, TiTypoBa KUCJIOTa, 1HAUKAH Ta 1H.). OCHOBHY Macy OpPraHIYHOTO 3aJUIIKY
cedi 3aiimae cewoBMHAa. Ha a3o0T1 1€l cnonyku npunagae 6au3pko 80-90 % Bchoro
a30Ty ceul.

I3 opeaniunux peuosun B cedi MICTATHCS TAKOXK y HEBENHUKIN KUIBKOCTI MITMEHTH
(ypoxpowm, ypoOiniH, ypobiniHoreH), Bitaminu (C, B1, B2, B6, B12 i iuH.), ropmoHu
Ta MPOAYKTH iX OOMiHY (ecTpon, aHAPOCTEPOH, 17-KeTocTepoinu Ta iH.), JIIiIu
(xonecTepuH, HEUTpadbHI KUPU Ta 1H.), @ TaKOXK (QepMeHTH (IpoTeiHa3u, Jinasu,
aminazu Ta 1H.). heopeaniuni xomnonewmu cedi TIPEACTABIICHI XJIOPUCTUMH,
BYIJIEKUCIUMH, (POCHOPHOKUCIUMH COJIIMH HATPIIO, Kajlll0, MarHiro, KajabLiio. Y
HEBEJIMKIN KIJIBKOCTI B C€Yl MICTATHCS OKCajaTH 1 pochaTu Kanibllilo, a TAKOK PI3HI
MikpoesnemMeHTu (iof, KoOanbT, Mias, ¢Top, HMHK Ta Jneski iHmi). Cepen
HEOpPraHIYHUX PEUOBHUH Y ceul HailoublIe € xjopury Harpito. Pocdop BUALISETHCS
13 ce4ero MepeBaKHO Y BUMIISIL OJIHO 3amileHux ¢ocdarin kaniro yu Harpiro. Cipka
BUJIUIAETHCS 13 CEUCI0 y BUIVIAI Cyab(]ariB. AMOHIAK MICTUTBCS B CE€Ul MEPEBAXKHO Y
BUIVISIZI Cynbdary 1 xjoputy amoHiro. Ha comni amoniro npunanae 3-6 % azoty ceui.

Ilamonociunumu xomnonenmamu cedi MOXYTb OyTH: OLIOK (TIpOTEiHYpIs), IIIIOKO3a
(TmroKo3ypisi), KETOHOBI  Tina  (ameroHypist), koB4yH1  (OuUTipyOiHypis) 1
KpoB’siHI(TeMoro0iHypisi) mirMeHTd. B HOpMi BoHM ab0 TMOBHICTIO BiACYTHI, abo
MICTATBCS B HE3HAUHIM KUTBKOCTI. B ceul MOXyTh OyTH TakoXX MITMEHTH POCIMHHOI
XK1 1 JIIKApChK1 PEUOBUHH Ta MPOAYKTH 1X IEPETBOPECHHSI.

Perynsinist AislibHOCTI HUPOK

Bezemamuena nepsoea 6epe y4actpb y peryisiii poOOTH HUPOK. CUMNAMUYHI HEPBU
38yJCyIomb  CYOUHU: NpU IX NOOPA3HEHHI 3MEHULYEMbCA BUOLNEHHs 800U 1§
30ibULYEMbCSL UBeOeH s Hampito 3 ceuero. [lapacumnamuyuni Hep8u po3uUpIOIOms
cyounu, 30inbutyemocs oiypes. I'vmopanvna pezynayia 311ACHIOETbCSI TOPMOHAMH —
gazonpecunom 1 anvoocmeponom. BazompecuH 3MEHIIyE CEYOBHIIJICHHS,
aJIBJOCTEPOH CIIpUs€e peadcopOllii 10HIB HATPIIO 1 BUBEACHHIO 10HIB KaJlilo, TaIbMy€
3BOPOTHE BCMOKTYBAaHHS KaJIBI[i0 1 MarHilo.

BHyTpimHb0CeKpeTOPHA (PYHKIISI HUPOK

VY KITHHAX IOKCTAMIOMEPYJSPHOTO KOMILIEKCY He(PpOHIB HUPOK, SIK1 € TMPUOIHU3HO Y
10% xipkoBux HEGPOHIB B HAAKIyOOUYKOBOMY TIPOCTOPi, CHHTE3YIOTHCS
010J710T1YHO-aKTUBHI PEUOBUHU, IO BIUTMBAIOTh Ha (PYHKINT SK HUPOK, TaK 1 1HIITUX
OpraHiB Ta CUCTEM OpraHi3My (peHiH, epUTPONOETHH, IPOCTAIIAHINHY Ta 1H.).

Penin  cripusie  TIOBUINEHHIO KPOB’STHOTO  THCKY, KaTai3ylO4dl yTBOPCHHS
aH2iomeH3UuHO2eH) B KIIITUHAX MEUIHKU, IKUU Ma€ CYOUHO38YHCYIOUY OilO.
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Epumponoemun (Tnikonpotein), SKUM CTUMYIIO€ BUPOOJICHHS B YEPBOHOMY
KICTKOBOMY MO3Ky epuTpouuTiB. CTUMyIOM I HOTO CHHTE3y € KPOBOBTpaTH 1
rinokcisi. IIpocmaznanounu, SKi 3MIiHIOIOTH YyTJIWBICTh HUPKOBHX KIITHH 10 il
TOPMOHIB.

Ocob6auBocTi criIagy cedyi Ta ce4OBHAIIEHHS Y JOMALIHLOI nTULi. Y puo,
36MHOBOJHMX, IUIa3yHIB 1 NTaxiB CEYOBUUM MIXyp Ta CEYIBHMK BIACYTHI I
yTBOpIOBaHa ceua 06e3 3aTPUMKH BUBOAUTHCA 3 OopraHizMy. Ce4oBOAM BiIKPUBAIOTHCS
0e3mocepeIHbO B KII0AKY, JIe c€4a 3MINTY€ETHCS 3 KaJlOM 1 BUBOAUTHCA 3 OPTaHi3My y
BUIJISI/II HAMIBPIAKOT Macu. Y 3epHOIAHOI MTHINl Ce4a Ha KaJOBUX Macax yTBOPIOE
O1mii HamiT. BynoBa HUPOK 1 HePPOHIB y NTHII Maike He BIIPI3HIETHCS B1J] CCaBLIIB
(y ManpmiriiBoMy Ki1y004Ky He(pOHIB MTHUIll MEHIIIE KaiIspiB, HK Y CCaBIIiB).

Peaxiist cedi y nTuill pi3Ha 1 3aJI€KUTh BT KIJIBKOCTI Ta SKOCTI CIIO)KUTOTO KOPMY:
P TOJIOIyBaHHI BOHA Ma€ JIY)KHY PEeaKIlito, a micis roAiBial kuciy. Ha BigMiHy Bij
cedi ccaBIiB y cedi nTuill 6arato cedoBoi KucaoTH (i a3or 3aiimae Outa 70 % Bix
KUIBKOCTI 3arajlbHOTO a30Ty). I3 a30THCTHX pEYOBHH y C€Yl MTHUIIl MICTUTHCS TAKOXK
CEUYOBMHA, aMOHIaK, KpEaTWHIH, aMIHHMHA a30T. [3 HEOpraHiyHUX PEUOBUH y cedl
OTUIIl MICTATBCS COJI Kalbllifo, MarHito, kamito, Harpioo, ¢ocdopy. Cipka
BUJIITISIETHCS 13 CEUEIO MTHUIlI B OCHOBHOMY Y BUTVISII CY/b(aTiB Ta MAPHUX CIOJYK.

4. IToHATTH PO €K30KPHHHI Ta eHAOKPUHHI 32J103U

VYci 3a103u opradizMy HOAUISIIOTHCS HAa €K30KPHHHI, €HIOKPUHHI Ta 3MIILIAHI.

Ex30xpunni 3a103u — 1€ 3a7103H, SIKI MAIOTh BUBIJIHI IPOTOKU 1 BUKOHYIOTh 30BHILIHBO
cekpetopny dyHkiio. 1o endokpununux 3ano3 HalexaTb 3aj03HU, SKI HE MaroTh
BUBIJHUX MPOTOKIB, BOHH BUIUISIOTH CBIM CEKpET B MDKKJIITHHHI IIUIUHH. 3a103U
amiwanoi cekpeyii PyHKITIOHYIOTH 1 SIK €K30KPHHHI 1 SIK €HJIOKPUHHI.

OyHKINT EHJOKPUHHHUX 3a703 MOXYTh OyTu abo 3HWKeHl (TimodyHkIli) ado
niaBUINeH] (TinmepyHKIIii).

DyHKYii eHOOKPUHHUX 347103:

- peeynayia ¢hiziono2ivHux QyHKyii OpraHi3My 4Yepe3 BUJILIIOBaHI HUMU TOPMOHH:
TOPMOHU TOTPAIISIOTh Y KPOB, JIMQY, TKAHUHHY PIiJIMHY, JOXOIATH 1O 00’€KTa
BIUIMBY 1 3MIiHIOIOTh Horo ¢yHkuito. [opMonun morpibeH yac a7 HOAOTaHHS
BIJICTaHi, TOMY TOPMOHH 3[IHCHIOIOTH CBIii BIUIMB MOBUIbHINIE, HIXK HEPBOBA
cucrema. [[is ropMOHIB MEHIII JIOKaJdbHa 3a JI1F0 HEPBOBOI CUCTEMU;

- adanmayia oOpeaHizmMy A0 MIHIMBUX YMOB BHYTPIIIHBOIO 1 30BHIIIHBOTO
cepeloBUIIA IIJISIXOM 3MIHH (DYHKIIIH;

- 6IOHOBIeHHA 3MiIHeHOI pieHO6azy BHYTPIIIHBOTO CEPEOBHINA IUISIXOM 3MIiHH PiBHS
(byHKI1i 00’€KTa BIUIMBY.

Jlo €HIOKPHUHHMX 3aJI03 HAJIECKATh: 2inogi3, wumKkonoodiona 3ano3a, wumonooiona
3a103d, NPUWUMOBUOHI 3ANI03U, 3A2PYOUHHA 3a103a (MUMYC), HAOHUPKOBI 3A]103U
(HaoOHUupKU), eHOOKPUHHA YACMUHA NIOULTYHKOBOT 3471031 MA CIMAMEBUX 3A103.

[TinmoyHKOBa Ta CTATEBl 3aj03W € 3aJl03aMHU 3MIMIAHOI CceKpelii. Yci eHJIOKpUHHI
321031 (DYHKITIOHAIBHO TOB’s3aHI MK COOOI0 1 CTAHOBIIATH €JIMHY CHUCTEMY. Y I
CHUCTEMI TPOBIHA pOJIb HaNekKUTh Timodizy. Cekper eHAOKPUHHHX 3a103 3
MDKKJIITHHHUX IIJIAH TOTPAIUisie B KPoOB, JiMQy, mepeOpoCmHAIBHY piIHUHY.
[IpoxykTu AISTBHOCTI €K30KPUHHUX 347103 HA3UBAIOMbCS CEKPEemamu, eHOOKPUHHUX
— IHKpemamu, abo 2OpMoOHAMU.
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6. IToHATTS MPO rOPMOHHN

Topmonu - XiMi4HI CIIOJIyKM BHUCOKOi O1070T14HOi AaKTMBHOCTI, SIKI B MalluX

KUTBKOCTSIX BIUTMBAIOTH Ha (i310710T14HI (PyHKIII].
3a ximiunoro npupoooro 20pmonU nooisIl0Ms Ha TPU TPYIIN:

1) mominenTuan i OLIKH,

2) aMIHOKHCJIOTH Ta iX TOX1/IHi,

3) crepoinu.

Baacmueocmi copmonis:

-IUCTAaHLIMHUN XapakTep aii;

- cIeUU(IYHICTb Jii;

- BUCOKa 010JI0T1YHa aKTUBHICTb.

BB ropmoniB Ha dizionoriuHi (QyHKINT 3I1MCHIOETBCS JBOMAa MEXaHI3MaMH.
[opMoHM MOXYTh 3MA1MCHIOBATH BIUIMB 4epe3 HEPBOBY CUCTEMY 1 T'yMOpajlbHUM
IIUISIXOM, O€3MOCEPENHhO BIUIMBAIOYM HA AKTHUBHICTh OpPraHiB, TKaHWH, KJIITHH.
BB ropMOHIB  uepe3 HEPBOBY CHCTEMY 3IHCHIOETBCS iX  JII€0  Ha
iHTEepopenenTopy, crnenudiuao uytnuBi g0 ix gii. Taki xemopeuentopu
po3TamoBaHi B CTIHKax CyIMH, TKaHWHaX; TOPMOHU 3 KpOB’I0 JOCATAIOTh
perienTopiB, iHQOpMaIis BiJ IUX PELENTOpiB 3MiHIOE (YHKIIOHATBHUM CTaH
HEpPBOBUX LIEHTPIB, BIANOBIJAJbHUX 3a (YHKIII NEBHUX OpradiB. [opMoHU B
npoieci 0OMiHY pPEYOBMH 3MIHIOIOTHCS (PYHKIIOHAJIBHO 1 CTPYyKTypHO. YacTuHa
TOPMOHIB YTHI3YEThCSl KJIITMHAMHU OpraHi3My, 4YacTMHA BHUBOIUTHCA 3 CEYEIO.
['opMOHM 1HAKTUBYIOTHCS IPU 3’ €JIHAHHI 3 OUTKaMH, 3 [JIFOKYPOHOBOIO KHUCIIOTOIO.

T'opmononoodioni pewoeunu (rOPMOHOIM, TNAParopMOHH, TKAHMHHI TapMOHH,
TiCTOTOPMOHHM, TAPMOHH MICIIEBOT JTi1)

- MalOTh HEUPOEHJOKPUHHE TTOXOIXKEHHS;

- CHHTE3YIOThCSI CIeIalli30BaHUMH KIIITUHAMU TI€Y1HKU, HUPOK, CIIOYYHOI TKAaHUHH,
CJIM30BO1 IITYHKOBO-KHUIITKOBOTO TPAKTY, JTIM(MATUIHOI CUCTEMU;

- BUAUISIIOTHCS HE B KPOB, a B MUKKJIITUHHY PIAMHY (ZI€AKl 3 HUX JIIFOTh B MEMOpaHO
3B’sI3aHOMY CTaHIi Ha MOBEPXHI €(PEKTOPHOI KIITHHN);

- TOPMOHOMOAOOH]I PEYOBHUHHU JIIOTh Ha KIITHHHU-MIIIEH] Ha MICII CBOTO YTBOPEHHS,
TOOTO XapaKTEePHU3YIOThCA MICLEBOIO (I30KPUHHOIO) NIEIO.

[Ipuknaan ropMOHONOAIOHUX PEYOBHUH:

[ImyHKOBO-KHILKOBI TAPMOHU ab0 TacTPOIHTECTIHAIBHI FICTOTOPMOHH:

Tabnuys 5.
['opmon pO3TalTyBaHHS OCHOBHA JIisi
I'actpun LUIYHOK, 12-nana CTUMYJISIISL CEKpellisl MeTICUHY Ta
KHUIIIKA COJISIHOI KUCJIOTH
XOJIEIUCTOKIHIH 12-nmaia, ToHKa CTUMYJISAIIS TAHKPEATUIHOI CeKperii Ta
KHIIKA CKOpPOYEHB KOBYHOTO MiXypa
CekpeTun 12-mana, ToHKa cekpellisi 6ikapOoHaTy MiANLTYHKOBOIO
KHIITKA 3aJ103010
["actpoinriditopHuii TOHKA KHUIITKa rajJbMyBaHHS CEKpEIlii IIUTYHKOBOTO COKY
nentup (')
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CyIMHHO-KHUIIIKOBUI T IUTYHKOBA CTUMYJIOE CEKpellito OikapOoHaTy

nentuy (BIIT) 3aJ103a
Mortisix TOHKA KHIITKA CTUMYJIIO€ KUIITKOBY MOTOPHKY
[TipmmyHKOBUH M1IUTYHKOBA rajbMye CeKpellito 0ikapOoHaTy 1 COKY

nentuy (IT11) 3a7103a 1 IIITYHKOBOT 3aJ1031
boMOeH3uHono110H! IIUTYHOK, 1 2-11ana CTUMYJISILIISL CEKPEIlli racTpUHY

Y HeTTH KHIIIKa

7. ®izioorivyHa XapaKTepUCTHKA OKPEMHUX 32103
I'imoranamyc

B pi3HuX ninsHKAaxX (Heupouax) einomanamycy, CHHTE3YIOThCS TIMOTaTaMIivIil
PEryJIATOpPHI TOPMOHU - punisuHe-pakmopu (3 aHMI. pemi3 - 3BUIBHATH) abo, 3a
CYy4aCHOI HOMEHKJIaTypoOlo, JIOEpUHHU 1 CTaTHMHM. 3a XIMIYHOIO CTPYKTYpOIO LE -
HU3BKOMOJICKYJIApHI TenTuad. [OpMOHHM rimoTrajamyca TpPOHUKAIOTh Y KpPOB
BOPITHOI cUCTeMH Tinodiza 1 3 HEW HAIXOAATh B ajeHorinodi3. BupiieHHs ix
rinoTaJaMycoM 3A1MCHIOEThCA Tl BIUIMBOM HEPBOBHUX IMIYJIbCIB, a TaKOX
BHACIIIJIOK 3MiH KOHIIEHTpallli y KpOBlI TIEBHUX TOPMOHIB (32 MPHUHIIUIIOM
3BOPOTHOTO 3B'SI3KY).

Jlibepunu cmumynioroms, CMmamuHu - 2a1bMyrOMsb CEKPEII0 TOPMOHIB Tinodiza.

I'inogis

Tinoghiz posramoBanuii y rinodi3apHiid sMIIl TypeUbKOTO Cijja KJIMHOMOAIOHOT
KICTKM 4epena. B cucremi eHIOKpHWHHHX 3aio3 rinmodi3 3aiiMae 0coOIMBe
MIOJIOKCHHSI — BIH € YEeHMPAalbHOIO 34103010, TIe TIOB’sI3aHe 3 TUM, IO Timodi3 3a
pPaxyHOK CHELlalbHUX MPONHUX 2OPMOHIE PETYIIOE NISIIBHICTh 1IHIINX 3aJ103.

CknaiaeTbCs 3 TKAHMH JIBOX BHJIIB — HEPBOBOI 1 3aJ103UCTOI.

3ano3ucma wacmuna 2inoghizy (anenorinodiz) MOAUISIETHCS HA AB1 JOJ1 — IEPEAHIO 1
cepenHio (mpoMikHY). YHacmuwna ecinoghizy, nobyoosana 3 Hep8OBOI MKAHUHU,
Hazusaemvcs Hevpoeinogizom (3aowns). Haiibinbw eadicniusea ponv 6 peryndiii
(b131070T1YHUX (PYHKI[IH HANIEKUTh aIeHOT1MOd13Yy.

T'opmonu nepeanboi 10J1i rimogiza noAVIAITLCA HA ABi TPyNHA

/Jlo nepwioi HaneXKaTb TOPMOHU: COMAMOMPONIH 1 NPOAAKMUH;

/o Opyeoi — TpOITHI TOPMOHU: MUPEOMPONIH, KOPMUKOMPONIH, 2OHAOOMPONIHUL.

CTI' — comaToTpoIHUii TOPMOH, TOPMOH POCTY (COMATOTPOIIiH) (MPOCTI OUTKK) Oepe
y4acTh y PETyIdiii pocTy, MmO OOyMOBIEHO WOTrO 3aTHICTIO 30LIBIITYBaTH
YTBOpPEHHS OiKa B opraHi3mi. HaitGinb11 BUpakeHHi BIUTUB TOPMOHY Ha KiCTKOBY 1
XpAUIOBY TKAaHWHU — TiJ BIUIMBOM COMAaTOTPOMIHY BiIOyBa€TbCA MIACHICHUH PICT
emiizapHUX XPAIIIB y MTOBIUX KICTKaX, IO OOYMOBIIOE 301IBIICHHS X JTOBXKUHHU.
[lpu einepgynxyii nmepenHboi Aol rinodiza y MOJOIHSKY 1€ MPU3BOAUTH 10
eieanmusmy, P 2inogyukyii BIIMIYAETHCS 3aTPUMKa pOCTy — Kapaukosgicmy. 1lpu
rinepdyHKIIi1 nepeaHbo1 101 rinodiza y 10pocioMy Billi (akpomezanis).

JITT — nmoTeoTpOnHUNA TOPMOH, MPOJAKTUH, (MPOCTI OUIKH) CHOpHSE YTBOPEHHIO
MOJIOKa B aJibBeojax MOJIO0YHOi 3a7103u. CBOIO /1iI0 HA MOJIOYHY 3aJI03y MPOJAKTUH
3MIMCHIOE TMICHS BIUIMBY Ha Hel JKIHOYMX CTaTeBUX TOPMOHIB ecmpoceHis
(BUKJIMKAIOTh PICT MPOTOKIB MOJIOUHOI 3aJI03U) 1 npocecmepory (BUKIUKAIOTh PICT
aJIbBEOJI MOJIOYHOI 3aJI03H).
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TTT - TupeoTpomHHil TOPMOH (THPEOTPOINIH) CTUMYIIOE (YHKIIIO MUTOMOAIOHOT
3aJI03H.

AKTD - aapeHOKOPTUKOTPONHUN TOPMOH, KOPTUKOTPOMIH (TMOJIMENTHI) PETYIIOE
(GYHKITIIO KIPKOBOTO IIapy HATHUPOK, SIKI YTBOPIOIOTH TOPMOHH TITFOKOKOPTHUKOIIH;
BUJAJNCHHA Tinodiza y TBapHH BUKIUKae aTpodii0 KIpKOBOTO IIapy HaJHUPOK.
KopTukoTponiH BUKIIMKA€E pO3KJIaJ 1 TaIbMy€ CUHTE3 O11Ka B OpraHi3Mi.

J10 TOHaIOTPOITHUX TOPMOHIB HAJIEKATh:

- OCT" - honikyI0CTUMYITIOIOUNNH TOPMOH — OOYMOBIIIOE IUKIIYHICTD JT03pIBaHHS Y
CaMOK CTaTeBUX KJIITUH 1 YTBOPEHHS (DONIKYTiB, y CaMIiiB CTUMYIIIO€
CTIiepMaToTeHe3;

- JIT' - nioTeiHi3yrounii TOPMOH y CaMOK PEryINIIO€ OBYIISIIIO 1 YTBOPEHHS >KOBTOTO
TiJIa, y CaMIIIB PETYJIOE€ MPOAYKIIIIO CTATEBUX TOPMOHIB — aHJIPOTEHIB;

-JIFOTEOTPOIHUIA TOPMOH CIpHsie (PYHKI[IOHYBaHHIO KOBTOTO TiJIa 1 YTBOPEHHIO HUM
TOPMOHY IIPOreCTEPOHA.

Jlo TOpMOHIB cepeTHbO1 401 Timodiza BiTHOCUTHCS TOPMOH MEJIAaHOTPOIIIH,

MCT - MenaHOUMT CTUMYITIOIOYHI TOPMOH, METIAHOTPOIIH ab0 1HTEPMEIUH, SIKUN
BIUIMBA€E HA MITMEHTHUHN OOMiH, CTUMYJIIO€ CHHTE3 MEJIaHIHY B MEJIaHOIUTAaX.

Jlo TOpMOHIB 3aHBOI 7011 rinodiza BiTHOCATHCS Ba30MPECHH 1 OKCUTOLIHH.

AJIl' - BazompecuH (aHTUAIYPETUUHHI TOPMOH) (TENTHI) BUKOHYE JIB1 (PYyHKIIII.
[lepmia - 301IblIYE TOHYC TIVIAAKUX M SI31B, 10 TMPUBOJUTH JO IiJIBUIICHHS
aprepiasibHoro THUCKy. Jlpyra - 30uIbliye peaOCcopOliil0 BOAM 3 JUCTAIbHUX
HUPKOBHUX KaHAJIBINB Y KPOB.

OxkcutonuH (TenTu 1) BUOIPKOBO BIUIMBAE HA TVIAJCHBKI M’SI3U MAaTKH, TTOCUJTIOIOUH X
CKOpPOYEHHS, CTUMYJIIOE BUJIIJICHHSI MOJIOKA, ajieé He MOTr0 CEKpeIio.

Enigi3z

Hluwrkonooiona 3ano3a (emidiz) B3HAXOMUTHCA HAA BEPXHIMH TopOamMu
YOTUPUTOPOUKOBOTO Tina. Dyukyii: emidi3 BUAUISIE PEUOBHHH, SIKI CTPUMYIOThH
JISUTBHICTH Timo(iza 7O MOMEHTY CTareBoi 3puUIOCTi, a TakoX Oepe ydacTb y
peryIniii BCix BUAIB OOMiHY PEUOBUH.

Menamonin. Ha cBiTii BUpOOJIEHHS HOTO 3HUKYETHCS, @ B TEMPSBI - MiABUILYETHCS.
Menatonin mnpurHiuye (QyHKIii rinodisza, aneHorinmodiza, B MEpHly Uepry
MPUTHIYYIOYH YTBOPEHHSI TOHAJOTPOIMIHIB. 3aTPUMY€EThCS NEpeIdacHU PO3BUTOK
CTaTeBUX 3aJI03, (OPMYEThCA MLMKIIYHICTh CTaTeBUX (YHKI[IH, BHU3HAYAETHCS
TPUBAIICTH OBapiaIbHO-MEHCTPYAIHHOTO ITUKITY.

Tupeoigna (uronoaioHa) 3ano3a

3a dopmoro cxoka Ha TPHU3YyO, CKIAA€THCS 3 IBOX JOJICH, PO3TAIIOBAHUX HA LTI 110
obuiBa OOKM Bij] Tpaxei HWXKYE IIUTOMOAIOHOrO XpsIia, Ha PiBHI 5—7-TO IMIMHHUX
xpeobiiB. OgHa rpyna KITHH BUPOOISE mMputioOMupoHin i mupoKcuH, CTAMYIIOIOTh
BCl BUAM OOMIHY pPEUYOBMH Ta EHEPreTMYHUUA OOMIH OpraHi3Mmy, MIABUIIYIOThH
OCHOBHMI OOMIH B OpraHi3Mi 1 MiIBUIIYIOTh TEMIIEpaTypy Tija, BIUIMBAIOTh Ha
OUIKOBUM, OJKUPOBUM 1  ByDIeBOAHUN  0oOMIH. [HmIA -  KarbyUmMOHIH.
(THPOKANBIIMTOHNH) - BUKIWKAE 3HKEHHS KOHIICHTpAIlli KalbIil0 B KpPOBI 1
NOTJIMHAHHS HOT0 KICTKOBOIO TKAHWHOIO, 110 CIIPUSIE YTBOPEHHIO Ta POCTY KICTOK. Y
peryasmii cekperii KaJblUTOHIHY OepyTh y4acTh TOPMOHHU NITYHKOBO-KHUIITKOBOTO
TPaKTy, 30KpeMa racTpHH.
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l'inomupeo3z — xpeTuHi3M (y MOJIOJHSKY), MiKceaema (y JOPOCIIHX)

l'inepmupeo3zy - bazemoBa xBopoba - 300, BTpata Baru, BUTPIIIKYBaTICTh,
JPaTiBIMBOCTI.

IapammuTonoxioni 3a/03u

Tapawumonodioni 3a103u — NapHi, EpeBaXXHO X OyBae YOTHUPU — JABI BEpXHi 1 ABI
HUXHI, MalOTh KPYIJISICTY a00 OBajbHY (DOpMY 1 pO3MIIlIEHI Ha 3aHIX MOBEPXHAIX
YaCTOK IIUTOBUIHOI 3aJI03U.

Ilapamepun  abo napameopmoHr TIJIBUIIYE KOHILEHTPAIII0 KaJbIlil0 B KpPOBI,
M1JCUITIOI0YM MO0 BCMOKTYBaHHS B KUIIIEYHUKY 1 BUX1J 3 KICTOK.

linepgynxkyia - neminepamzaiis 1 aedopmaili KICTOK, MaaiHHS 30yTMBOCTI
HEPBOBOI 1 M'SI30BOi TKaHUH. [ inogynxyis - MABUIIEHHS 30yIJIMBOCTI HEPBOBUX
IIEHTPIB, MATOJIOT1YHI CYJJOMH 1 CMEPTh - TETaHIYHI CKOPOUYCHHS TUXAJTbHUX M'S31B.

Tumyc

3aepyounna 3anoza (Tumyc) mae GopMmy ABO3yOOi BUIIKH, 1€ TAPHUN OpTaH, CepeIHs
MOBEPXHSA WOTO MPUJISTAE O 3aJHBbOI MOBEPXHI PYYKH Ta Tija TPYAUHH (0 PiBHA
4-ro pebpa).

@yukyii: 'y tamyci BimOyBaeTbesi Odugepenyiayias T-nimgoyumie 31 cTOBOYpOBUX
KITIITUH, K1 TOTPAIJISIOTH CIOIU 3 KICTKOBOTO MO3KY.

['opMOH mumo3zun — cupuse iMyHoJoryHoi cnemianizauii T-nimponuTis, 3a0e3neuye
MPOLIECH TPOBENCHHs 30Yy/PKEHHS B CHHAICaX, CTUMYJIOE TOPMOHAJIbHI peakii,
MOJIETIIYIOYH 3B'sI3yBaHHS TOPMOHIB, aKTUBY€ META0OI4HI peakilii B OpraHi3Mmi.

Haanupkosi 3a;1031

HannupkoBi 3a103u, MapHUid OpraH, IpaBa 3aj103a Ma€ TPUKYTHY ¢opmy, JiBa —
MiBMICSILIEBY, pPO3TAIlIOBaHI Oe3mocepeHb0 HajJ BEPXHIMHU IOJKOCAMH HHUPOK, Ha
piBH1 XI-XII rpynaux xpeOuiB. HagHupkoBa 3am03a Mae KipKOBHH (MpUIIArae a0
($10p0o3HOT 000JIOHKH) Ta MO3KOBUM (BHYTPIIIIHIN) IIApH.

OyHKII:

Kipkosuit wap BupoOnsie TOPMOHHW, SKI TOAUIAIOTHCS HAa TpU TPyNmd —
MIHepanoKopmuKoiou, 210KOKOpmMuKoiou, cmamesgi 20pmoHu (aHIPOTEHHU, ECTPOTEH,
IIPOTECTEPOH).

Knyoouxoea (306niwnsa) 3oma - CUHTEIYE MiHeparokopmukoiou (aabJOCTEPOH,
J€30KCUKOPTUKOCTEPOH)OEPYTh  y4acTb Yy PEryjslii MiHEpaJbHOrO OOMIHY,
perymsiii TOHyCy KPOBOHOCHHX CYJIMH, CIIPUSIOTh PO3BUTKY 3aMalbHUX PEaKIliil.

Ilyukoea (cepedns) 30na - CUHTE3YE 2MHOKOKOpmMuUKoiou (T1IpOKOPTHU30H, KOPTU30H,
KOPTHUKOCTEPOH )PETYJIIOI0OTh OOMIH BYIJIEBOJIB, OUIKIB, KHUPIB, BIUIMBAIOTh Ha
KPOBOTBOPH1 Opranu (TuMyc Ta jdiMdoinHa TkaHnuHa). BoHM € mpoTu3anaibHUMU
ropMoHaMHu (3MEHIIYIOTh MPOHUKHICTP MEeMOpaH CyAWH), BOJAHOYAC MPUTHIYYIOThH
CUHTE3 aHTUTLI 1 TAIbMYIOTh PEAKIIIO B3aEMOJIT 4y KOPIAHOTO O1IKa 3 aHTUTIJIOM.

Cimuacma (enympiuinsa) 30Ha - CUHTE3y€ CTaTeBl TOPMOHU (aHJIPOTEHH, €CTPOTEH,
mporecTepoH). MaroTh BEJNHMKE 3HAYEHHS Y PO3BUTKY CTAaTE€BUX OPraHiB ¥y
MOJIOTHSIKY, 00YMOBITIOIOTh PO3BUTOK BTOPHHHHUX CTaTEBUX O3HAK.

Moskosa peuosuna BUpOOIsiE Kamexonaminu - TOPMOHU AOPEHAiH | HOPAOPEHAIH.

AOpenanin NOCWIIOE 1 NMPUCKOPIOE CKOPOUYEHHS CEPLsl, 3BY)KYE CYIWHHU, MIABUIILYE
apTepiaJbHUM THUCK, 30UIbLIYE BMICT BYIVIEBOJIB Yy KpOBI, 3MEHIIYE 3alacH
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[JIIKOTEHY, aJpeHaNllH BIJHOCUTHCA JO TOPMOHIB «IIBUIKOI [ii» (IIBHIKO
PYMHYETHCS), IOr0 HA3UBAIOTh KTOPMOHOM CTPECY».

Hopaopenanin Bukonye (QyHKIIIIO MemiaTopa — rnepenaBada 30y/KEHHS 3 HEPBOBHX
3aKiHYCHb Ha €(EKTOp.

AnpeHanid, HOpaApeHaTiH 1 iX momepeaHHK AodamiH 00'€JHYIOTHCA MiJ HA3BOIO
"karexonaMiHu". BOHM yTBOPIOIOTBCA HE TUIBKM Yy XpoMa(QIHHHX KJIITHHAX
MO3KOBOTO Iapy HaJHHPKOBUX 3aJ103, & 1 B CHMIIATHYHUX HEPBOBHUX 3aKiHUCHHSX,
ne  chayxarb  Memiaropamu.  Hopaapenanin — (QyHKLIOHYe Yy — CHHamcax
MOCTIraHIIIOHAPHUX BOJIOKOH HEPBOBOI cucteMu 1y pi3HuX Biaauax LHIHC. Hodamin
1 agpenanin - meaiaropu [{THC.

HignuryHkoBa 3aj103a

EHI0KpHHHOIO YacTHHOI TIIIUIYHKOBOI 3alo3u € ocmpiexku Jlaweepeanca, sKi
PO3KHUAaH1 TIO BCIM MANITYHKOBIN 3aj1031, ajie HAalOUIbIIe X Y XBOCTOBIH YacCTHHI.
OcTtpiBku Jlanrepranca BUpOOJISIOTh TOPMOHHM 1HCYJIIH 1 TTFOKAroH.

Incynin (HeBenuuKui TIIOOYISpHUM OUTOK) Oepe y4acTh Yy Peryssiii ByTJI€BOAHOTO
OOMiHy — TijJi BIUIMBOM TOPMOHY 3MEHIIY€ThCS KOHIIGHTpAIlid IIYKpy B KpOBI
(BUHUKAE TIMOTITiKEMiss; HopMa 6,65 MMOJIB/JI, Tij BIUIMBOM 1HCYJIHY CTa€ HIDKYE
4,45 MMONB/T), TOMYy IO TOPMOH CHpPHSE TEPETBOPSHHIO TJIIOKO3M HAa TIIIKOTEH
NEYiHKU. [HCYmH CTUMYNIO€ CUHTE3 OUIKIB 3 aMIHOKHUCIIOT, PEryJIo€ >KHUPOBUMI
OOMIH.

I'ntokazon (noninentua) Oepe ydacTh y PEryidiii BYIJIEBOAHOIO OOMiHY, 3a
XapaKTepOM [iii BIH € aHTArOHICTOM THCYIIHY.

T'inoghynkuyin — (3MeHIIIEHHS TPOAYKYBaHHS 1HCYJIIHY) - IlyKpOBUM niabeT (IyKpoBe
CEUYOBHUCHAXKEHHS ), KOJIH IIyKOp Maif’ke HE 3aCBOIOETHCS KIIITHHAMMU.

Tinepghynkuin - rinornikeMis.

Craresi 3a;1031

30BHINTHbOCEKPETOPHA (PYHKIIISI - YTBOPIOKOTHCS CIIEPMATO30i11 Ta SUIICKIITHHH,

BryTpimHbocekpeTopHa QYyHKINS - TONSATaE B BUPOOJICHHI YOJIOBIYUX (TECTOCTEPOH 1
aHAPOCTEPOH) 1 KIHOYUX (€CTPOTCHH) CTATEBUX TOPMOHIB.

Tecmocmepon. 3a6e3neqy€ PO3BHUTOK TEPBUHHHUX 1 BTOPHMHHHX CTaTeBUX O3HAK
YOJIOBIYOTO OpraHi3My, PETryiio€ MPOIeCH CIepMaToreHesy, nepedir HOBUX aKTiB,
dbopMye XapakTepHy CTaTeBy IMOBEMIHKY, OCOOJMBOCTI OyI0OBMU TiJIa, MCUXIYHI
0oco0muBOCTI. TecToCcTepoH BOJIOAIE CHIIBHOK aHAOOJIYHOIO JI€I0 - BIH CTUMYIIOE
CUHTE3 OLIKIB, CIIPUSAIOYM T1HepTPodii M'130BOi TKAHUHH.

Ecmpozenu - TpOAyKYIOTbCS B S€YHUKAX KIITUHaMU (GoiikyaiB. OCHOBHUM
TOPMOHOM IIUX KJIITUH € ecTPaaioJ. B seuHnKax TakoX BUPOOJIAIOTHCS aHIIPOTEHHU.
EcTporenu perymoroTh nponecu (OpMyBaHHS >KIHOUYOTO OpPraHi3My, PO3BUTOK
NEPBUHHUX 1 BTOPMHHUX CTaT€BUX O3HAK >KIHOYOTO OpraHi3My, pIiCT MaTKd 1
MOJIOYHHUX 3aJ7103, CTaHOBJCHHS IMKJIIYHOCTI cTareBuX (QyHkui. EcTtporenu
BOJIOJIIFOTH aHAOOJIIYHOIO JIIEF0 B OPraHi3Mi, ajie B MEHIIIH Mipi, HIDK aHJIPOTCHH.

KpiMm TrOpMOHIB €CTpOreHy B IKIHOUOMY OpraHi3Mi BHUPOOJSIETbCS TOPMOH
npozecmepoH - HEOOXITHUN JIJIsi TPOHUKHEHHS 3aIlliTHEHO1 SULCKIITHHN B CTIHKY
MaTKH 1 HOPMaJbHOTO MPOTIKAHHS BariTHOCTI.

T'opMonu miianenTu
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Ilnayenma - mnopucra MemOpaHa, ska 3'enHye eMOpioH (TuTi) 31 CTIHKOIO
MaTepUHChbKOI ~ MaTku. BoOHa  cekpeTye XopioniuHuit  20Hadomponin i
naayenmapuuil nakmozen. I1ogi0HO sl€UHUKAM TUTANEHTA TIPOAYKYE MPOTECTEPOH 1
PSIZT €CTPOTEHIB.

Xopioniunnii ronagorponin (XI'). BimmapyBaHHS €HIOMETpilO, SKE BHKJIHUKAE
MEHCTpYyallilo, He Bi0yBa€eTbcs, TOMY IO eMOpioH cekperye XI, 3aBOSKU SIKOMY
30epiraeTbes HKOBTE TLIO: BUPOOIIOBAaHI IM €CTPaioi 1 MPOreCTEpOH MIATPUMYIOTh
LIUTICHICTh eHjaoMmeTpito. [licma iMmiaHTaimii 3apojka MOYHMHAE PO3BUBATUCS
IJIAeHTa, TPOJOBXKYE cekperyBatu XI, sikuif gocsirae HalOUIbIIOI KOHIIEHTpaIlii
MPUOIU3HO Ha APYroMy MICSAILIl BariTHOCTI.

Inanentapuuii gakroren (IJI). V 1962 IIJI OyB BUABICHHH Yy BHCOKIH
KOHIIEHTpaIlli Y TKaHWHI TUTAIICHTH, BIATIKA€E BiJ IJIAIIEHTH KPOB1 1 B MAaTEPUHCHKIN
cupoBarii nepudeprunoi kpori. [IJI BusBuBcS momiOHMM, aje HE TOTOXKHA 3
ropMoHoM pocty. Ile mnoryxHuii MeTabomiyHMi TOpMOH. BrumBaroun Ha
BYTJICBOAHUM 1 )KUPOBUI OOMIH, BiH CIIpUsA€ 30€PEKEHHIO TIIOKO3U 1 a30TOBMICHUX
CIIOlyK B Oprai3Mi marepi 1 TUM camMuM 3a0e3mneduye MocTadaHHs IuioAa
JOCTaTHBOIO KUTBKICTIO TOKUBHUX PEYOBHH; OJHOYACHO BiH BHKJIUKAE MOO1TI3AIIIO
BUTHHUX KHPHUX KUCIIOT - JDKEPENIa eHeprii MaTepUHCHKOTO OPTaHi3MYy.

HInyHKOBO-KMIIKOBI TOPMOHHU

['opMOHM LUTYHKOBO-KHILKOBOIO TPAKTy - 2ACMPUH, XOAEYUCMOKIHIH, CeKpemuH I
naukpeozumur.  lle  momimenTuaM,  CEKPETyeMi  CIHM30BOK0  OOOJOHKOIO
IIUTYHKOBO-KHIIIKOBOTO TPAKTY y BIJIMOB1/Ib Ha CHEHU(DIYHY CTUMYIIAIIIIO.

T'acmpun cTUMYIIOE€ CEKPELII0 COJITHOI KUCTOTH;, X01eyuCmoKiHiH KOHTPOIIOE
CIIOPO’KHEHHSI KOBYHOro Mixypa, Cekpemun 1 naHKpeo3umMuHn pPETYIIOIOThH
BUJIIJICHHS COKY ITiJIIUTYHKOBOT 3aJ103H.

HupxoBi ropmonu

FOxcTarnomepynsipHuii anapare MiclieM YTBOPEHHS epumpoOnoemuHy, mo CTUMYITIOE
€pUTPOIIoe3 y KICTKOBOMY MO3KY. B HupKax BHpOOIS€TbCS Opaoukinin, sKui
BOJIOJII€ CHJIbHUMU Ba30MJISITATOPHUMU BIACTUBOCTSIMHU.

Cepuesi ropmonn

3 cepus Oyl BUIUICHI KApOionenmuHu: ampialbHUti HAmpiuypemudHutl nenmuo
(AHII), nampitiypemuynuii nenmuod NMUTYHOUKIB CEPIS 1 HampitlypemuyHut nenmuo
C-muny.

['opMoHM cepleBO-CYAMHHOI CUCTEMHU PETYIIOI0Th 00’ €M PIAMHU 1 OCMOTUYHUN THCK
B OpraHi3Mi TBapuH. BOHM BIUIMBAaIOTh HA apTepiaibHUN TUCK, YaCTOTY CEPIEBUX
CKOpOYEHb, CYIUHHUN TOHYC. Y Kamuispax rOPMOHHM PEryiiOlOTh MPOHUKHICTh. Y
CepIll CEKPETYETHCS TAKOXK PeIAKCUH, SKU BUIIISETHCS KapA1OMIOIUTAMU MTPaBOTO
nepencepAs 1 HaJa€ TMO3UTUBHHUM XpOHO- 1 I1HOTPOMHHUEM edeKT Ha cepIle,
30UTBIITYIOUN TAKOK CUCTEMHUN apTepialibHUN THUCK.

CynuHHi ropMoHH

EnporenianbHi kaimunu cyour 6udinsaoms psio 20pMOHI8, CEPE AKX mMpOMOOKCAHU,
JetikompicHu 1 npocmaananouny. € 1 1HIIT TOPMOHU: eHOOMENIHU, OKCUO A30My)),
CYnepoKcud KucHio, 10 JOKAJIbHO pEryllolTh TOHYC 1 MPOCBIT CyOuH, iX
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MPOHUKHICTh 1 aKTUBHICTh IMyHOKOMIIETEHTHUX KJIITHH, IO MITPYIOTh Y€PE3 CTIHKU
cynuH. [li peuyoBHMHU CEKPETYIOTHCS TAKOXK B JCSKUX CHIAOKPUHHUX 3aj03aX 1, 5K
MeziaTopy, HelipoHaMu. BoHM BONOAIIOTE Ba30OMOTOPHUMU €(PEeKTaMU, € HKEPeTIoM
KHCHIO, 1110 OCOOJMMBO BaXJIMBO NpH Timokcii. EHmOTeMiHM € OmHUM 3 HaWOLIbII
3HAYyMIHMX (AKTOPIB PETYIALIT MO3KOBOTO KPOBOTOKY.

TkanuHi ropMoHHn

[Ipocrarmanauau (I1I7) yTBOPIOIOTHCS y BCIX TKAHWHAX TBAPWHU, HA/IAIOYU MICLIEBY
nit0 Ha KIiTUHU. [IpocTarmaHvHu, a TAaKOXK Ie JIBa THUIU CHOIYK — MPOCTALMKIIIH
(IIT'12) 1 Tpombokcan (TxA2) cHHTE3yIOThCS 3 apaxiJOHOBOi KHUCIOTH. BoHM
MOCUJTIOIOTH 200 TOCIA0IIOI0Th JI1F0 TOPMOHIB 1 1HIITUX PEYOBUH, 1110 BIUIMBAIOTH HA
peuentopu. Tak, mnpocrammanauau Ttuny IITA 1 [I'E  BukiukaroTh
CYAMHOPO3IIHMPIOIOYUH 1 TIMOTEH3UBHUN €(eKTH BHACIIIOK PO3IIMPEHHS apTepiol.
[IT’A HanmarTh BUpaXKEHY I1ypETUUYHY 1 HATPINYypETHUHY 0.

Heiiporopmonu

['pyna XiMIYHMX CIIOJIYK, CEKPETYIOThCS HEPBOBMMHU KiiTUHamu (HeripoHamm). Lli
3'€lHaHHA MAalOTh TOPMOHOMOMIOHUMH BJIACTHBOCTSIMH, CTUMYJIOOUM  ab0
MPUTHIYYIOYM AaKTUBHICTh IHINMUX KJIITHH; BOHW BKIIOYAIOTh 3rajlaHi paHimie
punizunz-gpakmopu, a TakoxX Heipomediamopu, GyHKIIII IKUX MOJATAE y Tiepeaayl
HEPBOBUX IMIYJIbCIB Ye€pe3 BYy3bKy CHHANTHYHY UIUIMHY, IO BIJOKPEMIIIOE OJIHY
HEpPBOBY KIITHHY BiJ 1HIOI. Jlo wHeitpomediamopie BinHOCATBCS Oogamin,
aopenaii, HOPAOpEeHailiH, CEepOMOHIH, cicmamiH, ayemuixosiH I
2aMMa-aMIHOMACTIAAHA KUCTOMA.

VY cepenuni 1970-x pokiB OyJIO BIAKPUTO PsiJl HOBUX HEUpOMEIIaTOPIB, 1110 BOJIOAIIOTh
MOP(IHOMIOAIOHOK 3HEOOJIOIYOI0 Ji€I0; BOHM OTpPUMau Ha3By «eHaAopdinmy,
TOO0TO «BHYTpimHI MopdiHu». EnmopdiHu 37aTHI 3B'sS3yBaTHCS 31 CHEIlaIbHUMU
perenTopaMu B CTPYKTypax TOJIOBHOTO MO3KY; B pe3yJIbTaTi TAaKOro 3B'sS3yBaHHS B
CIUHHUN MO30K IMITyJbCH TMOCHUJIAIOTHCS, SIKI OJOKYIOTh MPOBENEHHS BCTYITHHKIB
001pOBUX cuTHaMIB. bomesacnokiinuBy fit0 MOpdiHy Ta IHIIUX OMIOiMIB
0e3CyMHIBHO OOYMOBJIEHO iX CXOXICTIO 3 eHaopdiHamu, Imo 3abe3medye ix
3B'SI3yBaHHA 3 TUMU K OJIOKYIOTh OLb peLenTopamu.

IuTaHHA I CAMOKOHTPOJIIO:

1. HupkoBi ropMoHU

2.1 OpMOHHU IITALIEHTH

3.Heuporopmonu

4.TkaHUHI TOPMOHHU

5.Ponb ropMoHiB y (i310JI0TTYHUX Mpoliecax

Tema 12. @i3ioJ10risi HEHTPAJIbHOI HEPBOBOI CHCTEMH
[Lnan
1. ®i3ionoris CIMHHOTO MO3KY.

2. ®i3i010r1s TOJIOBHOTO MO3KY.

1. DizioJiorist CHUHHOTO MO3KY
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HepBoBa cucrema moAWHM 1 BUIIMX TBAPWUH MOJUISIETHCS HA LIEHTPAJIbHY HEPBOBY
cucremy 1 nepudepuuny. /o 1meHTparIbHOI HEPBOBOI CHCTEMH BXOSATH TOJOBHHM 1
COMHHMM MO30K. Jlo mepudepuyHoi HEpPBOBOI CHUCTEMH BXOIATH HEPBH,
po3TanioBaHi Ha iepudepii Ta HEpBOBI By3/1H (TaHTIIT).

Cnunnuit mozok — e Binain LIHC, po3ramoBanuii y cnuHHOMO3Kk0BOMY KaHauni. 1o
adepeHTHUX HEPBOBUX BOJIOKHAX y CIMHHUN MO30K MPOBOIUTHCS 30yMKEHHS Bij
EKCTEePOPEIENTOPIB Ta MPOMPIOpELeNnTOpiB IIHi, TyayOa H KIHIIBOK, a TaKOX BiJl
BICLIEpOPELIENTOPIB (32 BHUKIIOYEHHSM THX, SKI MaroTh npsimuil 3B’sa30k 3 [HHC
yepe3 Onykarodl HepBH). AKCOHM e(epeHTHUX HEHUPOHIB CHUHHOTO MO3KY
IHHEpBYIOTb YCl CKENeTHI M’Si3M, KpiM M’SI31B  OONMY4Ys, 1 YTBOPIOIOTH
IIPEraHnTIOHapH] BOJIOKHA BET€TaTUBHOI HEPBOBOI cucTeMU. AdepeHTHI 1 e(hepeHTHI
HEeHpoHHU, 00’eaHaHI y pedUIeKTOpHI AYyTH, CaMOCTIMHO 4YM 4epe3 1HTEepHEeHpPOHU
3a0e3neuytoTh pediaekTopHy (GYHKIII0 CIOMHHOTO MO3KY. 3a yYacTH0 CIHUHHOTO
MO3KY 3/IIACHIOIOTHCS PYXOBI i CyauHH1 peduiekcH, pedIeKCH Ceu0CTaTeBO1 CUCTEMU
1 IPSIMOT KUIITKH, a TAKOXK PedUIeKCH, 10 PEryimioloTh TKaHMHHUK 00MiH. Konarepaii
(Bigramy>keHHs) akCOHIB a)epEHTHHUX 1 aKCOHU THTEPHEUPOHIB (HOPMYIOTH BUCXI1IHI
MPOBIAHI MIIAXHM COMHHOTO MO3KYy. [lo BucxigHMX mnwusixax iHGOpMAaIis Bix
pENenToOpiB MPOBOIUTHCS Yy TOJOBHUN MO30K. Bin HEWpOHIB TOJOBHOTO MO3KY
BIJIXO/ISITh AKCOHHM Y CHUHHUN MO30K 1 yTBOPIOIOTh HU3X1AHI IIJIAXH.

CermenTapHa OynoBa TUla »XMBHUX OpraHi3MiB, IO BHHHMKJIA Ha paHHIX eTamax
€BOJIIOLIITHOrO PO3BUTKY, 30eperiacs y BUIIMX TBAPUH 1 B JIOAMHU. Tomy Yy
COIMHHOMY MO3KY JIIOIMHU pO3pi3HstoTh 31 cermeHT. KokHUII cerMeHT Mae oHy
napy 3aJHiX 1 OAHY MHapy MepeaHiX HepBOBHUX KoOpiHIIB. KokeH KopiHElb 1HHEpBY€E
CBI 1 oOujBa CycCigHIX MeTamepu, ToOTO Tpu Mertamepu. Came TOMY IpHU
YIIKO/PKEHH1 OJJHOTO CETMEHTY CITMHHOTO MO3KY YYTJIUBICTh 1 PyXH Y BIJIIOBIIHOMY
CEerMEHTI TUIa 30BCIM HE 3HHMKAaIOTh, a TIJIBKH IOCIA0MIOIOTECSA. 3aJiHI KOPIHII
CIIUHHOTO MO3KY CKJIQJIaf0ThCs 3 aQ)epeHTHUX HEPBOBUX BOJIOKOH 1 BOHU MIPOBOSTH
30y/IPKEHHS BiJl PEIENTOPIB Y CHUHHUN MO30K, a BC1 e(hepeHTHI

BOJIOKHA BUXOJISTh 3 CIIMHHOTO MO3KY y CKJIa/Il MepeaHIX KOPIHIIIB.

CruaHuil MO30K moauHu Mae 13,5 muiH HelpoHiB. 3 HUX O6mu3bko 3 % edepeHTHi,
i 97 % - BcTaBKOBi, a00 iHTepHEelponu. Cepen eepeHTHUX HEHPOHIB anbda- 1
rama-MOTOHEMpPOHU, PEraHrIiOHapHI HEMPOHU BEreTaTUBHOI HEPBOBOI CUCTEMH. Y
HOpPMaJIbHUX yMOBax peQuieKTOpHA JISJIbHICTh COIUHHOTO MO3KY KOHTPOJIIOETHCSA 1
KOOPJAMHYETHCS PI3HUMHM B1AIIAMU TOJIOBHOTO MO3KY.

2. @i3i0J10Tisi FOJIOBHOIO MO3KY

['onoBHUIT MO30K PO3TalIOBAHUM Yy MOPOKHMHI MO3KOBOTO uepemna. Jlo Horo ckiamy
BXOJISITh: 0082acmull, 3a0Hil, CepeoHtill, NPOMINCHUL [ KIHYe8ULl MO30K.

Dyukuyii 0062acmozo mMo3Ky MOXyTh OyTH 00’ €IHaH1 y JIBl TPyIH — MPOBITHUKOBA Ta
pednexTopHa. Y J0BracToMy MO3KY pO3TalllOBaH1 IEHTPHU pedIECKTOPHOT peryssiii
HaWBaXIUBIMUX (YHKIIA opradizmy. Yepes J0Bractuii MO30K 3I1HCHIOIOTHCS
pedrekcr CMOKTaHHs, KOBTaHHS, OJIIOBaHHS, KalllJIlO0, YMXaHHs, MopraHHs. Lli
pedriexkcu BHUHHMKAIOTH y BIJMOBIAL Ha TMOAPa3HEHHS a(EepeHTHUX BOJIOKOH
S3UKO-TJIOTKOBOTO, CIYXOBOTO, BECTHOYISIPHOTO, TPIAYACTOTO 1 OIyKaro4oro HepBiB.
Tak, moapa3HeHHS YYTIMBUX 3aKIHYEHb TPIAYACTOro HEpBa MpHU JOTHKY 110 r'yOiB
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JUTUHU BUKJIMKA€E CMOKTaibHI pyxu. EdepeHTHl iMmynscu a0 M’s3iB, M0 OepyTh
y4acTh B aKTlI CMOKTaHHS, HAAXOATh y CKJIaJil JTUIEBOTO 1 i1 I3UKOBOTO HEPBIB.

AdepentHi nuisixu  peduiekCy  KOBTaHHS  WOyTh Y CKIaal  TpildacrToro,
SI3UKO-TJIOTKOBOTO 1 OJIYKarouoro HEpPBiB; MO edepeHTHUX BOJOKHAX TPIHYacCTOro,
11’ I3UKOBOTO, SI3UKO-TJIOTKOBOTO HEPBIB /0 BAKOHABYMX OPTAHIB.

Y noBracromMy MO3Ky pO3TalllOBaHI LIEHTPU PEryisilii JAUXaHHSA, IsUIBHOCTI
CEPIIEBO-CYIMHHOI CUCTEMHU, TPABJICHHS, TOTOBUALICHHS.

Jlo 3a0nb020 MO03Ky Hanexcamv micm i mo304uoK. BonokHa MocTa Hajlexarb 0
nipamMiJHUX HUIAXIB. 3aJIHA YaCTMHA MOCTA YTBOPIOE pOMOOBHJIHY SIMKY, ITiJ1 il THOM
6epytb nmouatok V—VIII napu yepennux HepsiB. OCHOBHUMU (YHKIIIMA MO30YKA €
KOOpAWHAIlSL PYyXIB, TOJMOJAHHS TSOKIHHS Ta 1HEpIi, HOPMaJIbHUN PO3IMOMALI
M’SI30BOTO TOHYCy Touo. [Ipu ypakeHHI MO30YKa PO3BHUBAIOTHCS MOPYIICHHS
PYXOBO1 aKTHBHOCTI (HEpiBHA XOja, PO3MAIIUCTI HETOYHI PyXH, TPEMOp KIHIIIBOK,
aCUHEPTis PyXiB, MOPYIIECHHS M’ S30BOTO TOHYCY) 1 BEr€TaTUBHI pO3JIajIu.

Jlo ckmany cepeoHb020 MO3Ky BXOISTH YOTUPUTOPOMKOBE TIIO 1 HIKKHA MO3KY.
OCHOBHI TIEHTPH CEPEIHLOTO MO3KY: UYEpPBOHE SApO, YOpHA CyOCTaHIlis, siapa
OKOpyXOBOFO 1 O6mokxoBoro HepBiB. CepenHiii MO30K € MiJKIPKOBUM PETYISTOPOM
M’SI30BOTO TOHYCY, LIEHTPOM 30pOBUX 1 CIYXOBUX OpPIEHTYBAJIbHUX pe(iexciB, a
TAaKOXK JNEAKHX CKJIQJHUX PYXOBHUX pecpneKTopHHx aKTiB — KOBTAHHS 1 JKyBaHHS.
BrnuB cepeHbOro MO3Ky Ha TOHYC CKETIETHHX M’ SI31B 3[IIHCHIOETHCS Yepe3 YepBOHE
a51po. J{o HbOro CXOAATHCA IMITYJBCH BiJl KOPU BEIUKHUX MIBKYJb, IMIKOPKOBUX SIEP
1 MO304YKa, a TaKOX BiJ PETUKYISApHOI (opmarlii CTBOJOBOi YAaCTUHU MO3KY.
[TomxkomkeHHs (BUKIIOUYEHHS) YEPBOHOTO sI/ipa MPUBOAUTH J0 PI3KOTO MiJBUILECHHS
TOHYCYy CKeleTHOoi Myckynarypu. [lepepo3moain M’430BOro TOHYCY IMpH 3MiHI
MOJIOXKEHB Tij1a 1 IPH MIEPEMIIIIEHHSIX Y TPOCTOP1 3MIMCHIOETHCS TIPU CYMICHIH poOOTI
CEpPEeIHbOT0 1 MPOMDKHOTO MO3KY. 3 (YHKIIEI0 CEpeIHBOTO MO3KY IOB’si3aHa
peryIsiis PYXOBUX OpIEHTYBAIBHHUX pediexcis. [lepenni ropou
YOTUPUTOPOUKOBOTO Tijla € MEPBUHHUMHU 30POBHUMH IIEHTPAMHU: BOHHU PETYJIIOIOThH
MOBOPOT O4YeHl 1 ToOBH y OiK Mojapa3HuKa. 3aaHi TopOM YOTUPUTOPOUKOBOTO Tijia €
pedIIeKTOPHUMU [IEHTPAMU CIIYXOBUX OPIEHTYBAJIBbHUX Pe(IIEKCIB: MPHU MOAPA3HEHHI
CIIyXOBHX PELIETITOPIB Bi10YBAETHCSI HACTOPOKYBAHHSI 1 IOBOPOT TOJIOBU y O1K 3BYKY.

Ilpomixyicnuit mo30k — 4YacTMHA TMEPEIHBOTO BIIJLTY MO3KOBOTro cToBOypa. Jlo
MPOMDKHOTO MO3KY BIJHOCATbCA TajlaMIYHMKA MO30K Ta rinoramnamyc. Yepes
TaJlaMIYHUH MO30K 3/1MCHIOETBCSA 3B 430K PELENTOPIB OpPraHi3My 3 KOPKOBUMU
KIHIIMM ~ BIATOBIHUX  aHami3aTopiB. Y  UHUCIGHHHX  fAJpax  Tajamyca
NEPEKITIOUAIOThCS  AQEPEeHTHI NUIAXU MIKIPHOI, MSI30BO-CYIJI000BOI, HIOXOBOi Ta
30pOBO1 UyTJIMBOCTI. BiJl HHOTO UyTJIMBI NIIAXU WAYTHh YACTKOBO Y MiAKIPKOBI sJIpa,
JaCTKOBO — O€3IM0Cepe/IHhO Y KOpy. Y cipomMy Top0Oi rirnorajaMmyca 3aKiafeHo sjipa
Cipoi pEYOBHUHHM, $IKI € BHINUMH BEr€TATUBHUMHU LIEHTPAMHU, IO PETYIIOIThH
TEeMIlepaTypy Tija, BOJHUM, >XUPOBUM, BYIJIEBOAHMM Ta IHIII BUAW OOMIHY,
TSTBHICTB CEpIl, CYAWH, TPaBHUX Ta EHIOKPUHHHX OpPTaHiB. YIIKOHKCHHS
TaaMIYHOTO MO3KY CYIPOBO/DKYETHCS TIOBHOK BTPATOl0 UYyTIMBOCTI a0o
3HIKEHHSIM 11 3 MPOTUIICKHOTO OOKY, PO3JIaZoM CIIyXY, 30pY.

Kinyeeuii Mo30K CKIaga€eThCA 3 ABOX MIBKYJb, BKPUTUX MO3KOBHUM ILTAIIEM (KOPOIO),
710 SIKMX BXOJSTh HIOXOBHI MO30K, 0a3ajbH1 (LIEHTpaJbH1) s/1pa 1 OOKOBI ILTYHOUKH
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MO3KY. Y KOpl BEJHMKHUX IMiBKYJIb MICTAThCA 14—17 MIpa HEpBOBUX KIITHH, SIKI
o0’enHaHl B IUTICHUEN amapatr peryisiii (yHkmii opranizmy. BigpocTku kimiTuH
3’€IHYIOTh PI3HI BIJIIN KOPH MIXK COOOIO 1 3 pO3TAIIOBAHUMHU HUKYE CTPYKTYpamMu
I[MHC. bazanpHuM simpaMm MiBKYJIb HAJIEKUTHh BAXKIMBA POJIb y PETYISIli CKIATHUX
PYXOBHUX aKTiB, FTeMOAMHAMIKH, OPIEHTYBAJIBHUX PEAKLiN TOLIO.

VsBneHHs po JoKanizaniio QyHKIINA y Kopi ée1ukux nigky/p 1MoB’si3aHe 3 TOHATTAM
PO KIPKOBUH LIEHTP (MO3KOBUH KiHELb aHai3aropa). [lonpa3HeHHs 13 30BHILIHBOTO
Ta BHYTPIIIHBOTO CEpPEJOBHINA CHPHUIMAIOTHCA peuentopamMu. B HuX eHepris
MOJIpa3HEHHS NEPETBOPIOETHCS HA €HEPIil0 HEPBOBOIO IMITYJIbCY, SIKA BIAMOBIIHUMHU
HEpPBAaMH 1 TPOBIAHMUMH MNUISIXaMH MO3KY HAJIXOIWTh y MO3KOBUH IIEHTp, abo
KIpKOBHM KiHEIb aHamizaropa. KipkoBuil KiHelb aHali3zaTopa MNpeICTaBICHUN
BHUCOKO CITeIlialiI30BaHMMHU HEPBOBUMHU KIIITUHAMHU, 3AaTHUMU 31HCHIOBATH aHaTI3 1
CUHTE3 1HQOpMaIlli, M0 HATXOAUTh. TyT BHUHHMKAIOTh BIAYYTTS Ta YSBJIEHHS IPO
HABKOJIMIIIHIA CBIT. YCS KOpa MO3Ky SBIS€ COOOI TMOBEPXHIO, IO CHpUMAE
CYKYITHICTh KIPKOBHX KIHI[IB aHAJI13aTOPIB.

Momopna 30Ha MICTUTBCS Yy TEpPEANCHTPANbHIM 3BUBHMHI Ta JUJISHKAX,
po3TamoBaHux 1mooau3y Hei. TyT 3aMUKalOTHCS PyXOB1 YMOBHI peQuieKCH: BEpXHIi
AOUISHKHM 11i€1 30HM TOB’S3aHI 3 MYCKYJIaTypolO HIDKHIX KIHIIIBOK, CepemHi — 3
MYyCKyJaTyporo TyayOa, HIKHI — 3 MYCKylaryporw roioBu. KipkoBuii KiHelb
MIKIPHOTO aHaji3aTopa 3HAXOAUTHCSA Y HOCHMUEHMPAIbHil 36U6UHI, TIPU LIBOMY TLJIO
MPOEKTYEThCA «IOTOPH HOTraMu». SIIpo 30poBOro aHaiizaropa (3oposuit yenmp)
pO3MIIIEHUI B MOTWJIMYHIM 4YacTUi MIiBKYJb, TYT CIPOEKTOBaHAa CITKIBKa OKa.
Kipkoeuii cnyxoseuit uenmp po3TalllOBaHUN Yy BEpPXHIA BHUCKOBIM 3BUBHHI KOPH
BEJIMKUX MIBKYJIb; SIAPO CMAKO6020 AHANI3AmMOpa PO3TAIIOBAaHE y HIDKHIN YacTHHI
MOCTIEHTPAJIbHOI 3BUBHHH. KipKOBUYN HIOXOBHMM IIEHTP PO3TAIIOBAHUN Yy KPIOUKY
MeIiabHOI 3BUBHHM TilOKaMIa Ta HUKHBOI MOBEPXHI MiBKYJb. Y HIKHINA JJOOOBIH
3BUBHHI JIIBO1 TIBKYJ1 PO3TAIIOBAHUN pyXo6uil ananizamop apTUKyIAIlii MOBH (IIpU
Horo ypaxkeHHI MoBa YTpylHEHa a00 HEMOXJIMBA); CEHCOPHHM ILIEHTpP MOBHU
3HAXOJUTHCS Y BEPXHIN BUCKOBI 3BUBHHI.

Y mim’anmiii  wacmuyi Kopu TIBKYJAb PpO3MIIICHI KIITHUHH, $KI CHPUSAIOTH
BCTAHOBJICHHIO 3B’SI3KIB MK PI3HUMH aHAJTI3aTOpaMHU 1 BiFIrPalOTh BEJIHUKY POJIb Y
(opMyBaHHI pe(IEKTOPHUX IyT YMOBHUX pe]IeKciB.

IIuTaHHA 1J9 CAMOKOHTPOJIIO:
1. Po3ramoBanuii Ta (i31010risi TOJIOBHOTO MO3KY
2. SIki BiI1IM BXOJATH JI0 CKJIQy TOJIOBHOTO MO3KY?
3. OyHKIIT JOBracToro Mo3Ky MOXXYTh OyT
4. Jle 3HaXOAUTHCS TOBracTUM, 3aAHIN, CepeaHIN, TPOMIKHUH 1 KIHIIEBUN MO30K.

Tema 13. @i3ioJi0ria BUIIOI HEPBOBOI AIAJIBLHOCTI
[1man

1. ®131070r1YHUHE 3MICT BHUILOT HEPBOBOI JISTILHOCTI.
2. Ilepma Ta npyra CUTHaJIbHI CHCTEMH B1AOOPaK€HHS IIHCHOCTI.
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3. Tunu BUIIOi HEPBOBOT AISUIBHOCTI.

1. @izionoriunuii 3MicT BUIIIOI HEPBOBOI AiSIJIbHOCTI.

OcHOBH BU€HHS IIPO BUIILY HEPBOBY JISUTbHICTD 3aKiajieHi B mpaisix IBana CeyeHona i
IBana [laBnoBa. 3a momomoror merony ymMoBHUX peduiekciB IBan [1aBioB BUSBUB
BaYKJIMB1 3aKOHOMIPHOCTI BHILIOi HEPBOBOI JISJIBHOCTI.

Buma HepBoBa nisuibHICTH € izionoriyHoro ¢dyHkmieto [MHC, mo 3abesneuye
B3a€EMOJIII0 OPraHi3My 1 cepefoBUIA. Y BHUIIUX TBAPUH 1 JIIOJUHU ISl B3a€MOJis
3HAXOJUTKCS T KOHTPOJIEM KOPH BEJTUKHX MiBKYJIb TOJOBHOTO MO3Ky. KiHIleBHM
aKTOM BHIIOi HEPBOBOI AISUILHOCTI JIFOMIMHU € TIOBEAIHKOBI peakilii, CrpsiMOBaHI Ha
OTPUMaHHS KOPHUCHOTO MPUCTOCYBAJIBHOTO pe3yibTrary. Y MOBEAIHKOBUX aKTax
YMOBHI 1 0€3yMOBHI peUIeKCH TIPEACTABISAIOTh €IHICTh YPOIKEHOTO 1 HaOyTOTO0.

be3ymoBHI 1 yMOBHI peduieKcM MaioTh €IMHY MaTepialibHy OCHOBY — HEpPBOBUM
nporiec. Tomy 6e3ymMoBHI pedIeKCH TaK IIBUIKO BXOASITH A0 CKJIaay HOBHX HaOyTHX
pednekciB. Y mporieci iHANBITyaIbHOTO PO3BUTKY BiJIOYBA€THCSA HE TITHKH HAOYTTS
HOBUX pe(IekciB, a i «I03pIBaHHS BPOKECHUX.

B3aemoBigHOCHHN YMOBHUX 1 0€3yMOBHUX pedUIeKCIB — CKIIaJHI MPOIECH B3aEMHOTO
mificuieHHs: abo TaJbMyBaHHS — YIOCKOHAJIOIOTHCS B IMPOLEC 1HAMBIAYyaJIbHOTO
NOCBiMy. YMOBHI peduieKCH MOXYTh TaJbMyBaTH O€3yMOBHI, ab0 O€3yMOBHI
pedrekc MOXyTh 3HIMATU [il0 yMOBHUX. Hampuknaa, cCUiIbHUN TOJOI MOXKE
3arajibMyBaTH y COOaKH peakKiiiro Ha KOMaHIu Tocroaaps.

2. Ilepumia Ta apyra CUrHaJibHi CMCTEMH BiloOpaKeHHs AiMCHOCTI

[lepma 1 apyra curHanbHi cuctemu. IBan [laBnoB, BMBYAaIOuUM yMOBHI peduiekcu,
pO3pOOMB BUEHHS MPO CUTHAJBHI cucTeMu. CUrHajaMu BiH Ha3BaB yCl MOJPA3HUKHU
(3ByK, CBITJIO, THCK TOIIO), IO BIUIMBAIOTh Ha perenTtopu (OpraHud 4yTTs) 1
BUKJIMKAIOTh T1 4M 1HIN pediekcu. [isybHICT, KOpHU TOJIOBHOTO MO3KY IOJISITAE B
aHaii31 Ta CHUHTE31 Oe3MoCepeNHiX CUTHAIIB MpeaMEeTIiB a00 SBHUI 30BHINIHBOTO
CBITY (BHHUKHEHHS pe(]ieKciB BHACIIIOK OE3MOCEPETHHOr0 KOHTAaKTy TBapuH 1
JIOMWHYA 3 PI3SHUMU TOAPa3HUKAMH HABKOJMIIHBOTO CEPEIOBUINA), IO MPUXOIAThH
BiJl PI3HUX pELENTOpiB (30pOBUX, CIyXOBHX Ta iH.), siki [laBIOB Ha3BaB MepIIoOIO
CUTHaJbHOIO cucTemoro. [lepria curHajgpbHa cUCTeMa € y TBapuH 1 B JIFOJUHH.
JIIABHICTD 1LI€1 CUCTEMU MPOSBIISETHCS B YMOBHUX peduiekcax, o GopMyroThes Ha
Oylb-K1 MOJPa3HUKK 30BHIIIHHOTO CEPEOBUINA, 3a BHUKIIOYEHHSM clioBa. OTxe,
YMOBHI peduiekcH TIepIIoi CHUTHAJIBHOI CHUCTEMH BHHHMKAIOTh SK PE3yJIbTar
0€3MocepeIHbOT0 KOHTAKTY TBAPHUH 1 JIOAUHU 3 BEJIUKOIO KUTBKICTIO PI3HOMAHITHUX
NOJPa3HUKIB 30BHIIIHBOTO cepepoBuina. [lepmia curHanbHa cucteMa NposBISETHCS
y (opMi KOHKPETHOTO HAOYHOTO MHUCICHHS (BIAUYTTA ¥ CHpUUHATTS). {1HCHICTH
COpUMMAEThCSl  TMEpPUIOD  CUTHAJIBHOK  CHUCTEMOIO  Oe3mocepefHbo Y
YyTTE€BO-KOHKPETHUX 00pa3zax. Y JIONUHHU, KA 3HAXOAUTHCS y MEBHUX COLIAIBHHUX
yMOBaXx, Tiepllia CUTHaJIbHA CUCTEMa Ma€ COIllaIbHy 3a0apBIICHICTD.

YMOBHI peduiekcH TepInoi CHUTHAIBbHOI CHCTEMH YTBOPIOIOTHCS B Pe3yibTari
JISUTBHOCTI KIJIITUH KOPU TOJOBHOTO MO3KY, KpiM JI000BOi oOmacti 1 006macTi
MO3KOBOT'O KIHIISl MOBHO-PYXOBOTO aHaJIi3aTopa.
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Bracnimok Toro, mo y mepiniid CUTHAJIBbHIM cHUCTeMl IWCHICTh CIPUHAMAETHCS
0e3MmocepelHb0 Yy UYYyTTEBO-KOHKPETHUX 00paszax, y TBapWH 1 JIOAWHH MOXJIMBE
3IACHEHHSI IPEAMETHOTO KOHKPETHOTO MUCIICHHS.

Ha BimMiHy BiJi TBapWH MyCKOBHM MEXaHI3MOM BUPOOJICHHS YMOBHUX Pe(IIEKCIB Yy
JIOMHU MOXYTh OyTH HE TUIBKH MPEAMETH 1 SIBUIIA, a i MOBHI IMO3HAUYEHHS (CIIOBO).
JISIBHICTE KOPH BEJIMKOTO MO3KY, IO IOB’3aHa 3 MOBOIO, CIIOBOM, 1 MPOsIBUJIA ceOe
B JIIOJMHI B MPOLECI TPYAOBOI AISUIBHOCTI 1 COLIAJIBHOIO PO3BUTKY, Oylia Ha3BaHa
[laBnoBUM Jpyrorw0 CHUTHaJIBHOIO CHUCTeMOI0. JiAnpHICTE ApYyroi CHUTHAJIbHOI
CUCTEMHU TMPOSIBISIETHCS Y PEUOBUX YMOBHUX peduiekcax. Lli peduiekcu y3araabHeHo,
BIJICTOPOHEHO CHUTHAJI3YIOTh JIIOJWHI TMPO OTOUYyKOdy JiHCHICTh. 3a IBaHOM
[laBnOBUM, CJIOBO € «CHTHAJIOM CUTHaIB». MOBHI pediekcu Apyroi CUTrHAJIbHOI
cucreMr (OPMYIOThCS 3aBISKM aKTUBHOCTI HEHWPOHIB J1000BOI oOmacTi 1 obmacTi
MO3KOBOTO KIHIII MOBHO-PYXOBOTO aHamizaropa. I[lepudepuynuii Biaail I[bOTO
aHaji3aTopa NPEJCTaBIEHUN pelenTopaMu, IO pPO3TAIIOBaHI B OpraHax, ki
BUMOBJISIIOTh CJIOBa (PEIENTOpPU TOpTaHi, M SKOTO MiJHEOIHHA, S3MKa Ta iH.). Bix
peenTopiB IMIYIbCH HAAXOMATh MO a(EepPEeHTHUX IUIAXaX Yy MO3KOBHM BT
MOBHO-PYXOBOTO aHajizaropa. MOBHO-PYXOBU aHAJI3aToOp SIBJSE COOOIO CKIAIHY
CTPYKTYpPY, [0 $IKOi BXOASTH JCKiJIbKa 30H KOPH TOJOBHOTO MO3KY. DYHKIIS
MOBHO-PYXOBOI'O aHasIi3aTopa O0COOJMBO TICHO MOB’Si3aHA 3 JISJBHICTIO PYXOBOTO,
30pOBOTO 1 3BYKOBOT'O aHaJI13aTOPIB.

YTBOpeHHSI YMOBHOTO pe(ieKCy Ha OCHOBI MOBHOI [ISUIBHOCTI € SIKICHOIO
OCOOJIMBICTIO BHUIIOI HEPBOBOI MISUIBHOCTI JIIOAMHHU. 3 JAPYTrOK0 CUTHAJIBHOIO
CHUCTEMOIO TICHO TOB’s3aHa OCOOJMBICTH BHUIIOI HEPBOBOI AISIILHOCTI JIFOAMHHU —
3MaTHICTh 10 aOcTparyBaHHs 1 y3arajgbHeHHs. CHUrHanbHE 3HAYEHHS CJIOBa
OB’ 513aHO 3 MOTO 3MICTOBHUM HAIIOBHEHHSIM.

Mix 1epIor Ta Ipyrorw CUTHAJIbHUMH CUCTEMaMH ICHYIOTh TiCHI ()yHKITIOHATBHI
B32€MO3B’S3KU. Y (1310J0TTYHUX YMOBAX JIpyra CUTHAJIbHA CUCTEMa JIEII0 TaIbMy€
AKTUBHICTH MEPIIOi CHTHAILHOT CUCTEMHU. 3 MOSIBOIO APYTO1 CUTHAJIBHOI CUCTEMU
3’ ABIISI€THCS. HOBUM MPUHITUIT HEPBOBOI MISITBHOCTI — BUIAUICHHS 1 y3arajJbHEHHS
HE3YHMCIIEHHUX CUTHAJIIB, [0 HAAXOAATh Y MO30K. L{eit mpuHimun o0ymMoBITtoe
0e3MeKHy MOXKIIUBICTh OPI€HTYBAHHS JIIOAUHH Y HABKOJIHUIIHBOMY CBITI. J{pyra
CUTHAJIbHA CHUCTEMA € BULUM PETYIATOPOM Pi3HUX (POPM MOBEAIHKH JOIUHU Y
MPUPOTHUYOMY Ta COLIIaTIbHOMY CEpeOBHUII. AJle Apyra CUTHAIbHA CUCTEMA
MPaBWIbHO Bi0oOpa)xae 30BHINIHIN

00’ €KTUBHUM CBIT TIJILKH Y BUIIAJIKY, SKIIO MTOCTIMHO 30€epiraeTbes i y3rokeHa
B3a€MOJIS 3 TIEPIIOI0 CUTHAJIBHOK CUCTEMOIO.

3. Tunu BUIIOI HEPBOBOI AIAJIBLHOCTI

Tunu Bumoi HepBOBOi misibHOCTI. Ilil THUMOM HEPBOBOI CHCTEMH PO3YMIETHCS
CYKYIIHICTh BJIACTHBOCTEH HEpPBOBUX IIPOLIECIB, sKi OOyMOBIIEHI HaOyTHUMH Yy
MpoILIeC] 1HANBIAYATBHOTO KUTTA 1 YCIAAKOBAHUMH OCOOJIMBOCTSAMH OPTaHi3My.

B ocHoBy mojiny HepBOBOi cucTteMu Ha TuUNU [Ban [1aBIOB MOKIIaB TP BIACTUBOCTI
HEPBOBUX TMpoleciB 30yMKEHHS 1 TalbMyBaHHS: CHJIY, BPIBHOB&XKEHICTh 1
pyxauBicTb. Ili cuiIO0 HEPBOBHUX MPOLECIB PO3YMIIOTH 3JIaTHICTh KIITUH KOpU
TOJIOBHOTO MO3KY 30€epiratu aJieKBaTHI peakiiii Ha CHJIbHI 1 HaJICUJIbHI IOJPA3HUKH.
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[lin BpIBHOBAXKEHICTIO HEPBOBHX IMPOIECIB PO3YyMIIOTh OJIHAKOBE 3a CHIIOIO
MPOSIBIISIHHST TIPOIECiB 30y/KEHHSI 1 TMPOIECiB raabMyBaHHA. HepBoBi mporecu
MOXYTh OyTH BpIBHOBOXEHUMH, 30aJlaHCOBAaHUMH, a00 OJMH 3 HUX MOXKE
nepeBakaTH 1HIUK. YacTime mporuecom, 1o rnepeBaxae, € 30ymKkeHHs. PyxmuBicTh
HEPBOBUX IMPOLIECIB XapaKTEepHU3y€e MIBUAKICTH IMEPEXOAY IMpolecy 30ymKeHHS Yy
MPOIIeC TaJbMyBaHHS, 1 HABIAKH.

3a pe3ynbraTaMu JOCIIIKEHHS 0COOMMBOCTEN HEpBOBUX MpoleciB [1aBnoB BUALIUB
OCHOBHI THUIIM HEPBOBOI CUCTEMU: JIBAa KpPAaHIX 1 OJUH LIEHTPAIbHHIA.

Kpaiinimu € cunvruii Hegpignosadicenuil 1 C1aOKUll 3a2anbMOBaAHUI.

CunbHuil He8piBHOBAMCEHULI TUTI XapaKTEPU3YEThCSl CUIILHUMU, HEBPIBHOBAXKEHUMH 1
PYXJIMBUMH HEPBOBUMHM MIpOLIECAMU; MPOLIECH 30YIKEHHS MEepPEeBa)Kal0Th MPOLIECU
raJIbMyBaHHS.

Cnabkuti 3aeanbmoeanuii TUI XapaKTEPU3YETHCS CIAOKUMU HEBPIBHOBAXKCHUMU
HEPBOBUMHU IPOIIECaAMU, IIEPEBAKAE MTPOIIEC TaTbMyBaHHS.

[lenTpanpbHOMY THITy BJIACTHBI CHUJIbHI 1 BpPIBHOB@)XEHI HEPBOBI MPOIECH, B
3aJIEKHOCTI BiJl X PYXJIMBOCTI 1€ THUM TOAUISIETHCS HA CUIBLHUN BPIBHOBAKEHUU
PYXJIMBUH Ta CHIIBHUM BPIBHOBXCHHUM 1HEPTHUN TUITH.

CunvHutl  8pieHOBadMCeHUll pPYXAueuti — HEPBOBI TMPOIECH CHUJIBHI, PYXJIUBI,
BpPIBHOBAYKEHI.

Cunvbruii 8pisHo8axdcenutll iHepmHuuil — HEPBOBI MPOIECH CUJIbHI, BPIBHOBAXKEHI, alie
MaJIOpyXJIUBI.

[Ipy BU3HAYEHHI THUMIB XapakTepy JIOAMHU HEOOXITHO BpaxOBYBAaTHU SAKICHI
0COOJTMBOCTI BHWINOI HEPBOBOI JISUIBHOCTI JIFOMWHHM, HAsBHICTH Yy Hei JIBOX
CUTHAJIILHUX CHUCTEM 1 1X B3aeMoniro. B 3anexuocTi Big 1poro [. I1. [TaBnoB momiaus
JIIOZIEH 32 pUCaMH XapakTepy Ha YOTUPH TUIIH:

-xonepux — 30ymmmBUNA TUI. HepBOB1 mporiecu CHiIbHI, PyXJIMBI, HEBPIBHOBAXKEHI,
nepeBaxkae 30ymkeHHs. Lle my>xe eHepriiiHi, 3anaibHi JIIOIH;

- MeNaHXoniK — JIIONWHA 31 CJa0KWMH, HEBPIBHOBAXCHUMH, MAaJIOPYXIUBUMU
HEPBOBUMHU MPOIIECAMU, B IKHX MEPEBAKAE TaIbMyBaHHS;

- CaHe6iMIK — HEPBOBI MPOILIECH CHIIbHI, BPIBHOBaXKeH1, pyxuuBi. Lle >xutrepamicHi
JFOTH;

- (preamamux — HEPBOBI MPOLIECU CUIIbHI, BPIBHOBAXKEHI, aJI€ MAJIOPYXJIMBI, IHEPTHI.

BpaxoByroun 0coOIMBOCTI B3a€MO/IIi MEPIIOT Ta APYroi CUrHaAbHUX cucteM, [1aBioB
JIOJTATKOBO BUIIIMB TPH ICTHHHO JFOICHKUX THITH.

Xyooorcnitt mun. Y Jrofed 1i€i Tpynu 3a CTYNEHEM PO3BUTKY Iepllla CUTHaJIbHA
cucTtemMa InepeBakae napyry. Jliomu 1bOro TUIy Yy TMpOLECl MHUCIEHHS YacTo
BUKOPHUCTOBYIOTh YYTT€BI 0OO0pa3uW HABKOJMIIHBOTO CBITY. [lo HHMX Hajexarb
XYJ0’)KHUKH, MUCbMEHHUKH, TOOTO JIFOAN TBOPUUX Tpodeciit.

Pozymosuui mun. Y oci0 1i€i rpynu apyra CUTHajdbHa CHCTEMa 3HAYHO IEPEBaAXKAE
nepiry. Jlrogu 1bOro THITY 371aTHI JO BIJCTOPOHEHOro, aOCTPAKTHOTO MHCIICHHS,
4acTo 3a Mpodeciero € MaTeMaTukamu, digocodamu.

Cepeonii mun. el TuT XapaKTepu3yeThCs OTHAKOBUM 3HAYEHHSM TMEpIIoi 1 APYyroi
CUTHAJIBHUX CHUCTEM. BUTBITICTE JTFO/IeH HaJIeXaTh 0 IIbOTO THUITY.

IIurannsa nas CaAMOKOHTPOJIIO:
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1. [ToHsATTS BUIIIOT HEPBOBOI JAiSIIBHOCTI Y TBapHUH.

2. ®i31070T1YHMAM 3MICT BUIIOT HEPBOBOI MiSIIBHOCTI

3. Ilepma Ta apyra curHajbHI CUCTEMHU B1IOOpaXEHHS TIHCHOCTI.

4. Yu crmiBniajae BU3HAYCHHS THUIIIB BUIOT HEPBOBOI JTiSTILHOCTI y TBAPHUH 1 JTFONEH.
5. OCHOBONOJIOKHHK BUEHHS PO BUIILY HEPBOBY JiSUIbHICTb.

Tema 14. disioJioria anajizaropis

ITman

1. IToHsATTS Mpo aHami3aTopu, NpuHUMI OynoBH Ta (yHKUII aHami3aTopiB. [loHATTS
npo peuenropu. Knacudikairis perentopis.

2. di3ionoriyHa xapakTepruCcTUKa OKPEMUX aHaJli3aTOPIB.

1. IloHATTHA NPO aHAdI3aTOPHU, NPUHIUN Oy10BH Ta QyHKIII aHAJII3aTOPIB.
IonsitTa npo peuentopu. Kinacugikauis penenropis

Jlis Toro, mo0® oOpraHi3M MaB 3MOTY aHajJi3yBaTH 3MIHH, [0 BiJOyBalOTHCA Y
BHYTPIIIHROMY Ta 30BHIIIHBOMY CEPEIOBHILIAX, ICHYIOTh CKJIAIHI CHUCTEMH —
aHamizatopu. AmHamizaTop -II€ CHCTEMa, sKa CKJIQJa€Tbcs 3 TPbOX BIIUIIB,
(YHKIIOHAIBHO 1 AaHATOMIYHO TIOB’SI3aHUX OAMH 3 OJHUM: peLenTopa,
MPOBIAHUKOBOIO BIJUTY 1 HEHTPAIBHOTO By B TOJJOBHOMY MO3KY.

PeuentopaMu Ha3MBAaIOTBCS  CIELIANI30BaHl KIITHUHH, SIKI CHPUHAMAIOTh IO
nojipa3HuKkiB. EHepria mnoapasHuKa KOAYETbCS PELUENTOPOM 1 TNEepeJacThcsi B
LHEHTPAJIbHUM BIJIJT Y TOJOBHOMY MO3KYy. Penentopu € TOJOBHUM JIKEPEIoM
iH(opMaliii mpo cTaH 30BHIIMIHBOTO Ta BHYTPIIIHHOTO CEPEIOBHIIIA.

B 3anexHocTi Bl crnocoOy B3aeMojii penentopa 3 TOAPA3HUKOM PO3PI3HSIOTH
KOHTAKTHI Ta AUCTaHTHI penentopu. KoHTakTHI — 11€ penenTopu, 30yI>KEHHS B IKUX
BUHHUKAE TpU Oe3MocepeHbOMY KOHTAKTI 3 TOJAPA3HUKOM (PELEeNTOpH y IIKIpi).
JIUCTaHTHI — W€ peUenTopH, SKi CHPUKNMAIOTh MOAPA3HEHHS, JDKEPEIOo SKOro
3HAXOJUTHCS Ha BIICTaH1 (PEIEITOPH CIIYXY, 30PY).

B 3ane)xHOCTI Bijl BIIHOIIEHHS O OpraHi3My JKepelia MOApPa3HEeHHs (30BHILIHE YU
BHYTPIIIHE ~ CEpPEAOBUIIEC)  PO3PIZHAIOTH  EKCTepopelenTopu  (CIpuiMaroTh
MOJIPa3HEHHS 3 30BHIIIHBOIO CEPEJOBUINA) Ta IHTEPOPELENTOPH (CHPUUMAIOTH
MOJIPa3HEHHS 3 BHYTPIIIHBOTO CEPEIOBUIIIA).

Jlo ekcTepopelentopiB HajeXxarb 30pPOBI  PEUENTOPH, CIYXOBl, TaKTHIbHI,
TeMIiepaTypHi Ta OOJIbOBI PEUENTOpPU WIKIPU 1 CIM30BUX OOOJOHOK poOTa, HOCA,
BEPXHIX JUXAJTbHUX MUISAX1B, CMAKOB1, HIOXOBI PELICTITOPH.

Jlo 1HTepOpENEenTOPiB BITHOCATHCS PELENTOPH, K1 30y/IKYIOThCS 1111 BILTUBOM 3MiH,
10 Bi1I0YBAIOTHCS BCEPEMHI OPTaHi3MYy, 10 HUX HaJIe)KaTh PEIENTOPH, PO3TaIllOBaH1
y ab0 Ha BHYTpPINIHIX oOpraHax (perenTopu NIUTYHKOBO-KUIITKOBOTO TPAKTY,
KPOBOHOCHUX CYJUH, JUXaJIbHUX OPraHiB TOIIO), BECTUOYIOpELENTOPH (pelenTopu
BECTHOYJISIPHOTO amapary), Mpomnpiopenentopyu (penentopu M’si3iB, CymIooOiB,
CYXOXKUJIKIB).

Excrepopenientopu Ta 1HTEpOPELENTOPH B 3aJEKHOCTI BiA (I3UUHOT NpUPOAU
MOJpa3HUKa MOAUISIIOTECS HA MEXaHOPEUEeNnTopu (PELenTopu TOTHKY, THUCKY,
po3taryBaHHsl), (oropenentopu (MOAPA3HUKOM € CBITIO), Oapopenentopu
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(moApa3sHUKOM € THUCK), TepMoperenTopu (MOApasHUKOM € TeMIeparypa),
XeMOpenenTopu (MOoApa3sHUKOM € XIMIYHI pEYOBUHH, XIMIYHUN CKJIAJ] CEPEIOBUIIT).
30y/mKEeHHST PEIENnTOPIB MOXKE BUKJIMKATH a00 TMOMITHI BITUYTTS (BIAUYTTS TOJOMY),
a00 30BCIM HE BUKIWKATH BIMYYTTIB (HE3HAYHI KOJWUBAHHS apTEplaJbHOTO THUCKY).
[Hdopmariis, Ky OTpUMY€e peLenTop, KOAY€ETHCS Y BUIVISAL MOTEHIAIB il (HEpBOBI
iMmynbeu). 1[I moTeHmianu Ali HE MarwTh CcHEUU(PIYHOCTI — TOOTO BIJ PI3HUX
noapa3HukiB, pizHux penentopiB y IHHC wHagxomsTs mnoTeHIianu i, §Ki
BIIPI3HSIOTHCS JIUIIE aMIUTITYJI0I0 Ta 4acTOTOIO IMIYJbCIB. [HhopMallis KogyeTbes
Ha piBHI peuentopiB. HaiiMeHIi 3MiHM TapamMeTpiB 30BHIIIHBOTO Ta BHYTPIIIHBOTO
cCepe/ioBUIIla TIEPETBOPIOIOTHCS B MapaMeTpu IMOTEHIIATIB [ii, SKI Jal0Th Ham
00’ €KTHBHE Bi10OpaXEHHS 30BHIITHBOTO CBITY.
2. Di3i0/10TIYHA XapaKTEePUCTUKA OKPEMMX aHAJII3aTOPIB

30poBHii aHAJI3aTOP CKIANAEThCA 13 3B’SA3aHUX MK COOOK TIPOBITHUKOBHUMH
nuisixamu (Hepamu, cripsimoBanuMu Ao [{HC 1 Bim [JHC) penenTopa i HepBOBHX
1eHTpiB (MiIKIpKOBI Ta KipkoBi). Pemenmrop posmimenuii y ciTkiBil oka. Oko
CKJIQIa€ThCS 13 OYHOTO S0IyKa 1 JOTOMIKHUX OpPTaHiB.

Oune A0IMyKO po3MilieHe B OuHiH sMIi. MIoro CTiHKY yTBOPIOIOTH TPH OGOIOHKH.
3oBHIIHSA 000J0HKA (P10po3Ha, ii MeperHs YacTUHA — Npo30pa pOriBKa, sKa
NEPEXOUTh B OLMTKOBY OOOJOHKY — CKJIEpYy; MEpeaHs MOBEPXHS POTIBKH OIYyKJa,
3aaHs — YyBirHyTa. CepelnHbOor0 OOOJIOHKOIO € CYyAWMHHA, SKa TMOAUISEThCA Ha
paiay XKy, BINKOBE T1JIO 1 BJIACHE CYIUHHY OOOJIOHKY.

Paiimyxka mpocBIUy€ThCS Kpi3b POTIBKY, BOHA MA€ BUIIIS]T BEPTUKAIBHOI TUIACTUHKHU
3 KpyIJIUM OTBOPOM Yy UEHTpl, SKUH Ha3uBaeTbcs 3iHUIEI. Paiimyxka MiCTUTh
MITMEHT, SKUM BU3HAYa€ KOJIP OdYeH, 1 JBa NIAJICHBKUX M’ 53, Kl 3MIHIOIOTh
BEJIMYMHY 31HHUIIl 1 BUKOHYIOTH pOJb JiagparMu JUisi MPOMEHIB CBITIA, IO
MOTPAIUISIOTH B OKO.

BiiikoBe TLIO JEXKUTH 32 PAMIYKKOIO, 3HAUHY HWOTO YaCTHUHY CTaHOBUThH BIWKOBUU
M’513, CKOPOUCHHS SIKOTO 31MCHIOITH aKOMOJIAIII0 OKa (KPUIITAINKA). 3a PaxXyHOK
BJIACHE CYIMHHOT O0OJIOHKH B110YBa€ThCS KUBJICHHS OKa.

BHyTpilmmHROI0 00OJOHKOIO € CITKIBKA, Ha SKiid po3TamioBaHi (OTOpenenTopu:
MaJU4YKd Ta KOBOOYKHM, CaM€ BOHMU CIPUHUMAIOTh CBITJIOBI NOApa3HEHHA. 3a/JHii
BIIIIJI CITKIBKM HA3MBAIOTh JHOM OYHOIO sI0JyKa, B HbOMY PO3PI3HSIOTH KOBTY
IIsIMY 3 11 HEHTPaJbHOI SIMKOIO (MiCIle CKYIUYEHHSI KOBOOYKOMOAIOHUX KJIITHH,
Miclle HaWKpaimoro OadeHHs) Ta CHINy IUIsAMY (MiCIle BUXOAY 30pOBOrOo HEpBa 3
OYHOTO s0JyKa, I AUISTHKA HEUyTJIHMBa JO CBITJIAa, HE JIa€ 30POBOTO BIAUYTTH).
[Tanuukomno1iOHI KJIITUHHM PO3TAIIOBaHI MEPEeBaXKHO MO nepudepii BiJ HeHTpaIbHOT
SIMKH CITKIBKH. Y CBITJIOUYTJIMBUX KJIITHHAX MICTATHCS CBITIIOUYTIMBI PEUOBUHH: Y
MaJTMYKOTIOIIOHUX — POJOTICHH, B KOBOOUKONOAIOHMX — HoxorncuH. [1ig aiero cBiTia
POJIOTICH PYWHYETHCS 1 BIIHOBIIOETHCA Y TEMPSIBI, POAOICHH TaKOX I JIEI0
CBITJIa pyHHY€ETHCS 1 BITHOBIIOETHCS y TeMpsiBi. BBakaeTbcs, 1110 KOBOOUKOMOAI0HI
KIITUHA 3a0€3MeuyloTh 3ip BACHb 1 PO3PI3HSAIOTH KOJIBOPH, a MAJTUYKOIMOMIOHI
3a0e3meuytoTh 3ip BHOYI. J[0 ONTHYHOT CUCTEMU BXOASTH POTIBKA, BOISHHUCTA BOJIOTA
NEepeIHbOI KaMepHu, KPHUIUTAIMK Ta CKIoBUAHE Tuno. Lli crpykTypm BOMparoTh
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CBITJIOBI TMPOMEHI 1 3a0e3MeuyloTh BIAOOPaKEHHS TMPEAMETIB Ha CITKIBII Yy
3MCHIIICHOMY BUIJISIII.

[IpuctocoBanicTh oOdel OaunTh TNpPEeAMETH Ha PI3HUX BIACTaHSIX HA3UBAETHCSA
aKOMOJIAIN€r0. 3MIACHIOEThCSI AKOMOJAIS 3a PaxyHOK CKOPOYEHBb TIIaJIEHBKOTO
BIMKOBOTO M’si3a, SIKHH 3MIHIOE KPUBU3HY KpHUINTANWKa (KPUIITAIUK Mae (popmy
JIBOOMYKJIO1 JIIH3H, SIKa 3aJIOMJIIOE€ MTPOMEH1 CBITIA). 3aBISKH aKOMOJAIIl MPEeIMETH,
110 PO3MISAAIOTHCS, 3HAXOAATHCS Y (POKYCI.

MexaHi3M cHpUiiMaHHS CBITIIOBUX MNOJPa3HEHb: CBITIIOBI MPOMEHI, IO MPOXOIAThH
yepe3 CBITJIO3AJIOMIIIOBANIbHI  CTPYKTYpPH OYHOTO s0NIyKa, TMOTPAIUISIIOTh Ha
CBITJIOUYTJIMBI KJIITHHH CITKIBKHM (MaJIMYKH Ta KOBOOUKH). Y MpoLEeci pyWHYBaHHS Ta
BIJIHOBJICHHSI IMITMEHTY BHUHHMKAIOTh HEPBOBI IMITYJbCH, SIKI IO 30pPOBOMY HEPBY
HAJXOMATh y KOpY, /e aHalli3yeThcsl 1HQOpMaIlis 1 BHHUKAIOTH 30POBI BIAUYTTH.
MexaHi3M  KOJBOPOBOTO 30py (TOSICHIOETHCSI TPUKOMIIOHEHTHOIO — TEOPIEI0):
BUHUKHEHHS BIAYYTTA TOTO YW IHIIOTO KOJIbOPY IOB’s3aHE 3 IMOJIPa3HEHHSIM OKa
IPOMEHSAMHU BUJIMMOI YAaCTHUHM CHEKTpa pi3HOi JoBKMHU XBWii. [lompasHeHHs oka
XBUJISIMU TOBXKHUHOIO 620—760 HM BUKIIHMKAE BITIYTTS YEPBOHOTO KOIHOPY, 510-550
HM — 3eneHoro, 390—450 aM — ¢ioneToBoro. Po3rmismanas npeaMeriB oboma odamu
HA3MBA€THCS OIHOKYISIpHUM 30poM. Komu mromuHa NUBUTHCA Ha MpeaMeT oboma
oyuMa, TO 300paXeHHS BIJ KOXKHOIO MpeaMera MOpu OIHOKYISIpHOMY 30pi
MOTPAIUISIOTh Ha BIJANOBIJHI, 1I€HTUYHI JUISHKU CITKIBKH, B PE3yJbTaTi 4oro B
ySIBJICHHI JIIOAWHU 111 JIBa 300pakeHHs 3JIMBAIOThCS B OfHE. BiHOKYspHUiA 31p Mae
BEJIMKE 3HAYEHHs y BHU3HAUEHHI BIACTaHl A0 mnpeamera, Horo ¢opmu. OriiHka
BEeJIMYMHU TIpeIMeTa IOB’s3aHa 3 PO3MIPOM HOro 300pa)kKeHHs Ha CITKIBI 1
BIJICTAaHHIO BiJ] IpeIMeTa A0 OKa.

CayxoBuii aHagizaTop crnpuiiMae 3BYKOBI MOApPa3HEHHS (KOJMBAHHS YaCTOYOK
MOBITPS  PI3HOI  YacTOTH, TepioAMYHOCTI Ta ammunTyau. llepudepuyna
(ctipuitmaroua, perienTopHa) YaCTHHA HOro CKJIaJa€eThes 3 30BHIIIHBOIO, CEPEAHBOIO
Ta BHYTPIIIHHOTO ByXa. J0 30BHINIHROTO ByXa BXOASITh BYIIIHA paKOBHMHA Ta
30BHIIIHIA CITyXOBUHM Xia. ByliHa pakoBuHa yTBOpEHA XPAIIEM, BKPUTHM IIKIPOIO,
BOHA BJIOBJIOE 3BYKOB1 KOJMBaHHsS. 30BHILIHIN CIyXOBUH XiJl € MPOJOBKECHHSIM
BBITHYTO!1 MOBEPXHI BYLIHOI PAKOBMHU 1 MOKPUTHUN WIKIPOIO, Y SIKIA € 3a5I03H, K1
BUPOOJISAIOTh BYIIHY CIPKY. 3OBHIIIHIA CIYXOBHM XiJ Mae (opMmy 3ITHYTOI Yy
BEPTUKAJIbHIA Ta FOPU3OHTAIBHIN IUIOIMHAX TPYOKH, MO SIKIA 3BYKOBI KOJIMBAaHHS
JI0XOAsITh 10 Oapa®aHHOiI mnepeTuHKH. CepelHe ByXO pO3TAIIOBAHE Yy MipaMiji
CKPOHEBOi KICTKM, BOHO CKJaJa€eTbcsi 3 OapabaHHOI NEepeTUHKH, OapabaHHOI
MOPOKHUHU Ta CIyXxoBoi TpyOu. CepeaHe ByXO BiJ 30BHINIHBOTO BiAiICHE
0apabaHHOIO0 TIEPETHHKOIO, sIKa Mae (OpMy IUIOCKOI JIHKH, 3BYy’KEHA YAaCTHUHA SIKOT
noBepHyTa B 0ik OapabaHHOI MOpOKHUHU. bapabaHHa MOPOKHUHA — [1€ HEBEITUKUH,
3aIOBHEHUI MOBITPSIM MPOCTIP B OCHOBI MipaMiii CKPOHEBOi (BUCKOBO1) KICTKH; B
i TIOPOKHUHI 3HAXOASATHCSA CIYXOBI KICTOYKM — MOJIOTOYOK, KOBAICIKO 1
CTpPEMIHIlE, IO TepeaaroTh 3BYKOBI KOJWMBaHHS BiJ OapabaHHOI TMEPETUHKHU [0
na6ipHHTy (BHyTpilHE BYX0). MOJIOTOYOK CBOEIO PYYKOI 3pPOCTAETHCS 3
BHyTleIHbOIO noBepxHero OapabanHOi mepeTuHKU. KoBamenko TOBror HIKKOIO
3’€IHYETHCSI 3 MOJIOTOYKOM 1 CTPEMIHIIEM, SKE€ CBOEID OCHOBOIO MPHIIATAE JI0
MeMOpaHH OBaJILHOTO BIKHA, 1[0 PO3MIIIEHE B KICTKOBIiH (JaOIpUHTHIN) CTIHII, SIKa
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BIJIOKPEMJIIOE CEpEIHE BYXO BiJl BHYTpIMIHbOTO. Hidkdye OBalbHOTO BiKHA
po3TalioBaHe Kpymie BikHO. JIaHIIOT KICTOYOK BUKOHYE ABI (PYHKIIi: KICTKOBE
IIPOBEACHHS 3BYKY Ta MEXaHIUHY Mepeiady 3ByKOBUX KOJIMBAHb 0 OBAJIbHOTO BIKHA.
Bin criHku, sika BiJUIS€ CEpeaHE BYXO BiJl BHYTPIIIHBOTO, Y BHYTPIIIHBOMY BYCl
BiJl OBJIBHOTO BiKHA TIOYMHAETKCS CITipajb, a caMe BEPXHil Xia 3aBUTKH. HrokHIM
X111 3aBUTKAa MOYMHAETHCS BIJI KPYIVIOIO BIKHA 1 3aKIHUYETHCS HA BEPXIBLI 3aBUTKHU.
BepxHiii xia criipaii MOYMHAETHCA BiJl OBAJILHOTO BIKHA 1 3aKIHUYETHCSI Ha BEPXIBIIL
3aBUTKUA. | y HMKHBOMY, 1 Y BEpXHBOMY XOJax € pinuHa (mepuiimda), i Xoau
3’€IHYIOThCSl. MK HUMU € CepeHIi XiJl, BIH HE 3 €JJHYE€ThCS 3 BEPXHIM 1 HIKHIM.
[li xomu yTBOpeHI1 ABOMa MepeTHHKaMu (MeMOpaHamM), SKi IPOXOIATH IO BCIH
JOBKMHI 3aBUTKH. 3BYKOBI KOJIMBaHHS JOXOAATh A0 OapabaHHOI NEPETHHKH,
NepelatoThCsl Ha CIIYXOB1 KICTOYKH, 31 CTPEMIHIIS Yepe3 OBajbHE BIKHO BUKIMKAIOTh
KOJIUBaHHS MepuiIiMpu, TOXOASATh A0 KPYIVIOrO BIKHA, BUKIMKAIOTh KOJIMBAHHSI
eHaoIiMbu y cepeaHbOMYy XO[l, 1 KOJMBAHHS €HJI0NIM(pHU BUKIWKAIOTH KOJUBAHHS
BOJIOCUHKOBUX KJITHH Ha OCHOBHIM MemOpaHi. Bij KonuBaHb y BOJIOCHHKOBUX
KJIITUHAX BUHUKAIOTh HEPBOBI IMIMYJIbCH (TIOTEHINIANN JIi1), K1 IO CIIYXOBOMY HEPBY
1 JOLIEHTPOBUX HEPBAaX HAIXOIATh JO LIEHTPY CIYXy B CKPOHEBIH 10Ji KOpH, 1€
BUHUKA€ BIMUYTTSA 3BYKY. [IOpOKHHMHA CEpeTHBOTO ByXa €BCTaXi€BOIO (CIIyXOBOIO)
TpyOOI0 3’€IHYETHCS 3 HOCOITIOTKOIO, 1110 3a0e3Meuye MIATPUMAHHS Yy CEPEAHBOMY
BYyC1 aTMOC(EPHOTO PiBHS TUCKY.

I3 3aBuTKOIO 3’€IHYETHCA BECTHOYISPHMI amapar, sIKuii Oepe ydacTb Yy peryssiii
MOJIOKEHHS TiJ1a, MIATPUMAHHI PIBHOBArM 1 3HAXOAUTHCA Yy MipaMijilll CKPOHEBOI
KiCTKU. BiH CKkllamaeTbest 3 MpHCIHKA 1 TPhOX HAIIBKOJOBUX KaHamiB. HamiBkomoBi
KaHalu — 1€ BY3bKI XOAW TMpaBWiIbHOI (OpMH, pO3TALIOBaHI Yy B3aEMHO
NePHEHIUKYISIPHUX TUIOIIMHAX: BEpXHiN (mepeaHii) — y dpoHTaIbHIN, 3aHIA — Y
cariTajibHii, 30BHIIIHINA — y TOpU30HTAJIbHIN MTomuHaxX. [1o9aTok KOX)KHOTO KaHATy
BiJl 3aBUTKH, PO3IIMPEHUN 1 HA3UBAETHCS aMITYJIOI0, TPUCIHOK PO3TAIIOBAaHUHN TIEpe
aMIyJaMu 1 CKJIQJa€ThCcsl 3 JIBOX YAaCTHH — MiIIeuka (Cakyialoc) 1 MaTOYKH
(yrpukymtoc). Cakymaioc po3TamoBaHUN OMK4e J0 3aBUTKH BHYTPINIHHOTO ByXa,
YTPUKYIIOC ONMMXK4e A0 MIBKOJIOBHUX KAaHAJIB, B HUX € UyTJIMBI PELENITOPHI KIIITHHH,
Ha TOBEPXHI SKHX 3HAXOMATHCA MIKPOCKOMIYHI KpHUCTadu KapOOHATy KajbIio —
otomiTu. [Tpu 3MiH1 OJI0KEHHS TOJOBH (1 BChOTO T171a) 3MIHIOETHCSI TUCK OTOJIITIB Ha
pEeLeNnTOpHl KIITUHU, 110 BUKIUKAE iX 30y/PKCHHS 1 BUHUKHEHHS MOTEHIaNy ii,
AKUN mepenaeTbes a0 saep BectuOymsipHoro Hepsa (VIII mapa yepenHo-mo3K0BHX
HEPBIB), AKI 3HAXOAATHCS B JOBracToMy Mo3Ky. [loapasHeHHs muX sifep BUKIUKAE
NOJAPAa3HEHHS I1HIIMX HEPBOBUX IIEHTPIB, PO3TAIIOBAHUX Y JIOBracTOMYy MO3KY,
BUHUKAE PsJI COMAaTUYHMX Ta BETETATUBHUX pEaKIiil — 30UIbIICHHS YacTOTH
CEpIIEBOTO0 PUTMY, 3MIHA PUTMY JTUXAHHS, TOCWJICHHSI KHILIKOBOI MEPUCTAIBTUKH,
30y/DKY€EThCSl TICHTP ONIOBaHHS, MOTOBUJUICHHsS Tomlo. [liABUINEHHS aKTUBHOCTI
(peakiiis) BeCTHOYJISPHOTO amapara BHUHUKAE TUIBKA TIPU TPHUCKOPEHHI abo
YIOBUTFHEHH] TIPSIMOJIIHIHHOTO 200 00epTaIbHOTO PYXY, TOOTO MPH 3MiHI HIBUIKOCTI
pyXy Tijia, PIBHOMIpHHMA pyX HE BHUKJIWKA€E TMOIPA3HEHHS PEIENTOPHUX KIITUH
BECTUOYISPHOTO anapary.

M’s30B0-cyroboBa penemnis. Hanxomkenns go [IHC indopmartii mpo momoxeHHs
TiJa y MPOCTOPl 1 CTYNEHIO CKOPOYEHHS KOXKHOIO M’s3a BiAOyBaeTbcsl MpH
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30y/DKEHHI ~ ITPOMPIOPENeNTOPiB, SKI 3HAXOAATHCS B M s3aX, CYXOXKHIIKaX,
cymmoboBUX CcyMmKax, okicTi. Ilpompiopenentopamu € M’S30B1I BEpeTeHa, fAKi
3HAXOSTHCSA CEPENl M’SI30BUX BOJIOKOH, TUTBI [ONBIKI Yy CYXOKHUIIKAx, TUIBIIS
[Tagini y dactisx, CyxXoKuIKax, 3B’ s3kax, OKicTi. HepBOBi iMIyIbCH BUHUKAIOTH Y
IIUX PEeIenTopax Il 4ac CKOpOUYEHHS ab0 PO3CiIalieHHsI M’sI3iB — MPU CKOPOUYCHHI
30y/KYIOThCS TUIbLS [0MbK1, pU MOIOBXKEHHI (po3ciabaeHHs a00 pO3TITyBaHHS)
30y/KYIOTbCS M SI30B1 BEpeTEHa, HpH 3MIHI KyTa MDK KICTKAMH 30YyIKYIOThCS
cyro0oBi penenTopu. 30yIHKEHHs, IO BUHUKAE Yy TMpoOMpiopenenTopax, Io
adepeHTHUX HEpBaX HAIXOAUTh JO KOPKOBOTO BTy aHaji3aTopa, SKUi
3HAXONUTHCA HA TEpeIHI TMOBEepPXHI MEHTpalbHOI OOpO3HM 1 y TepeaHii
LEHTPaJIbHIN 3BUBHHI. 3aBASKUA MPOIPIOPELEIii MOXKINBA KOPEKIisl pyXiB, MO3H,
TOHYCY M S31B.

TakTHIbLHI penenTopu 3HAXOMATHCA HA TOBEPXHI IMIKIPH 1 CIM30BHX OOOJOHOK
MOPOXKHUHH HOCA 1 poTa; 30y/KYIOThCSI BOHH MPU JOTUKY J0 HUX 200 TUCKY Ha HUX.
JIo TakTUIBHUX PENENnTOPiB BIMHOCATHCS MEWCHEPOBI TUIBI, PO3TAIIOBaHI B
CYIMHAX MIKIpH, MEPKEJIEeBl JUCKH, PO3TAIIOBAHI y BEJIMKIHA KUIBKOCTI Ha KIHYMKAX
najbiliB i Tyoax. Jlo perenTopiB TUCKY BimHOCAThCS TUThlg [ladini, siki 30cepemKeHi
B DIMOOKHX IIapax IIKIpU, B CYXOXKWIKaX, 3B’s3KaX, OYEpPEBUHI, Yy Opmxki
KHUIICYHNKA. HepBOB1 IMIyIbCH, IO BUHUKAIOTH Y TAaKTHWJIBHHUX pEIENTOopax, IO
ad)epeHTHUX HEpPBAaX HAIXOMATH Y 3aJHI0 IEHTPAIbHY 3BHBUHY KOPU BEIMKHX
BKYJIb.

TemmneparypHa 4yTiauBicTh. Temmeparypa HaBKOJIWIIHBOTO CEPEIOBHINA 30YyIKy€e
TEPMOPEIENITOPH, PO3TAIIOBaHI B IIKIPl, HA POTIBII OKa, B CIM30BUX OOOJIOHKAX.
3MiHM  TeMIepaTypd BHYTPIIIHBOTO  CEpElOBUINA OpraHiaMy  30YyIKYyHOTh
TEeMIIEpaTypHi perenTopu, Po3TalloBaHi B Tinotajamyci. Po3pi3HAOTH perenTopu,
IO pearyrTh Ha XOJIOA, 1 PElenTopH, IO pearyloTh Ha Temno. o TemnoBux
penenTopiB BiAHOCATHCS TIbI Pydini, 10 xomomoBux — koBOOUKH Kpayse. bimbim
MOBEPXHEBO 3HAXOMSTHCS XOJOJOBI PEIENTOpH, TOMY 4Yac peakilii Ha XOJOJOBI
MOJIpa3HEeHHS MEHIIINN, HI’K Ha TeTUIOB1. TepMopenenTopu 3rpyrnoBaHi y BUSHAYEHUX
MICIISIX TUa JIIOAWHH, XOJIOMIOBUX TOYOK MEHINE, HIXK TEIUIOBHX. BupasHICThH
BIMUYTTS TEIUIa 1 XOJOAY 3aJie)KUTh BiJ] MICIS MOAPAa3HEHHS, BEIUYHHN TTOBEPXHI,
10 TOAPA3HIOETHCS, 1 TEMIIEPATyPH OTOUYIOUOTO CEpEIOBHUIIIA.

BonboBa 4yTIMBICTE BUHUKAE MPHU 1T Oy[b-SKUX MMOPA3HUKIB 3aHAATO BEIUKOI CHUJIH.
L Teopist 103BOSE PO3MIAAATH BIAUYTTS OOMIO IK 0COOMMBY (POpMY 3aXHUCTY BiJ Ali
HAJICUJIbHUX Tofpa3HuKiB. CHJIbHUIM TemioBHil a00 TaKTWIbHUN MOJIpa3HUK
BUKJIMKA€E OlIb, 110 yOepirae 1 perenTop, 1 Opra”iaM B IIJIOMY BiJl YIIKOIKEHHS, 00
ciijoM 3a OojeM BHUHMKAaEe 3axMcHa peakmis. Ha cporomHi oaHO3HayHO HeE
BCTAHOBJICHO ICHYBaHHS CHNEUM(PIYHUX PELENTOPIB, MOAPA3HEHHS SIKUX BHUKIMKAE
Ou1b; BiOMO, MO y (OpPMYBaHHI BITUYTTS OO0 Mae 3HAYEHHS YTBOPEHHS B
perienTopax (HEPBOBUX 3aKIHUEHHSX) TiCTaMiHy — MpPH MiJIIKIPHOMY BBEIEHHI
ricTaMiHy HaBITh y Jy>K€ MaJlii KOHIICHTPAIIll BUHUKAE BIIUYTTS OOJIIO.

BimuyTTsi cMaKy BUKJIMKAETHCS MOAPA3HEHHSM DPEIENTOPIB CMaKy, SIKi pO3TalloBaHi
Ha SI3UKY 1 Ha3WBAIOTHCA CMAKOBUMHU OpyHbkamH. BOHM 30cepemkeHl Ha KIHUHUKY,
Ookax 1 Ha 3a/JHIA YacTUHI (KOpeHi) si3uka. Penentopu cMaky TakoX € Ha 3aHIi
CTIHLI IJIOTKH, M’ SIKOMY M1JIHEO1HHI, MUTAQINHAX, HAITOPTAaHHUKY. BinuyTTs cMaky
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MOk€ OyTH TIpKUM, COJOIKHM, KHCIUM 1 coJoHUM. CMakoBli OpYyHBKH IyXKe
cnenu@iuHi 10 COPUUHATTA XIMIYHUX TOJpPa3HEHb, M0 OOYMOBIIOE HEOTHAKOBI
CMakoBi BITUYyTTsA. Tak, mpH JIOKAJIbHOMY HAHECEHHI PI3HUX PEUOBHMH Ha OKpeMi
CMakoBi OpPYHBKM TOKa3aHO, IO HE3aJIEKHO BiJ PEYOBHHH IOAPA3ZHEHHS OIHUX
CMAaKOBUX OPYHBOK BUKJIMKAE BIAUYTTS TUIBKH KHCIIOTO, 1HIIMX — COJIOHOTO TOIIO.
BiauyTTs COJIOAKOTO Ta KACIOr0 BUHHMKAE MPH MOJPA3HEHHI KpaiB sI3MKa, FIPKOro Ta
T'1PKO-COJIOHOTO — TP MOJIPa3HEHH1 KOPEHS SI3MKa, COJIOHOTO — KIHUMKA SI3UKA.

PenienTopu HIOXy po3TallloBaHi y CIM30BiM OOOJOHII BEpPXHIX HOCOBUX XOiiB. Ha
iXHIM MOBEpPXHI € CHelliaibHI HIOXOBI KJIITHUHU, Ha SIKUX € BIAKH, 110 301LIBIITYIOTH
IUIONTy B3a€EMOJIl Ta MOKPAIIyIOTh KOHTAaKT 3 MOJICKYJIAaMH TaXy4hX PEUYOBHH.
BiguyTTsa 3amaxy 3aieXdTh BiJi XIMIYHOI CTPYKTYpH 1 KOHIIGHTpAIlii pEYOBUHU Y
MOBITPI.

3anuTaHHA 1)1 CAMOKOHTPOJIIO:

1. [Ipuntun 6ymoBu Ta GYHKINT aHATI3aTOPIB.

2. Knmacudikaiist ananizaTopis.

3. di3ionoriyHa XapaKTePUCTHKA OKPEMUX aHAII3aTOPIB.

4. Mexani3M poOOTH OKpEMUX aHAII3aTOPIB

Tema 15. di3zioJioris po3MHOKEHHHA

ITman

. Crarese 1 (pi3ionoriune 103piBaHHS TBAPUH

. Di310J10T1s1 OPTraHiB PO3MHOXEHHS CaMIIiB

. CriepMaroreses.

. D13UKO-XIMIYH1 BJIACTUBOCTI CIIEPMHU

. Di310J10Tis1 OpPraHiB PO3MHOKEHHS CAMOK

. CnapoByBaHHs1 ab0 cTaTeBUM aKT

. [lepionu BHYTPIIIHHOYTPOOHOTO PO3BUTKY CCABIIIB
. Ponu

1. Crarese i ¢iziosioriune 103piBaHHs TBAPUH

RO N KW~

Po3zmnoorcenns (B1IITBOpEHHS ) — O10JIOTTYHUI MTPOLIEC, IKUH 3a0e3Mneuye MpOJIOBKEHHS
Buly. CTpOKM cCTareBoOi 3pLIOCTI TBApUH 3al€XaTh BlJ MOPOAM, CTaTl, KIIMaTy,
rofiBii, yTpuMaHHA Too. CrareBa 3puliCTh TBAPUH HE 30Ira€ThCS 13 3PUIICTIO
OpraHi3My Ta MapyBaJIbHUM BikoM. BoHa HacTae paHilie HDK TBapuH MOXHA
CriapoByBaTH. Y BIlll CTAaTEBOI 3PUIOCTI OpraHi3M TBApHUH III€ HE JOCATAE 3arajibHOL
3putocti. DizionoriuHy 3puUlCTh TBapuHM HaOyBaroTh Mi3Hime (tadn. 1). Tomy
CIapOBYIOTh 1X TUIBKM TOJI, KOJW BOHMU JOCATAIOTh 3arajbHOi (Hi310J10T19HOT
3pinocti (60-70% wmacu gopocioi TBapuHH). Y HEIOPO3BUHYTHX OpPTraHI3MiB
MIPUILTI TaKOX OyBae HEJOPO3BUHYTHUM, HU3BKOIIPOYKTUBHUM.
CuTbCBhKOTOCTIONAPCHKUX TBAPUH CIIIJ| CIIAPOBYBATH y TAKOMY BiIll: BEJTUKY porary
xyno0y — 16—18 wmicsmiB, koHi — 3—4 pokwu, BiBmi — 1-1,5 poky, cBuni — 10-12
MICAIIB. 3MATHICTh IO 3aIUTITHEHHS Y CaMIliB 30epiraeTbes 10 THOOKOT CTapocCTi, a
y CaMOK BTPAYa€ThCA y MEBHOMY (KJIIMAKTEpUYHOMY) Billl: KOOWIM Ha 22-27-my,
KOpoBU — 20—22-My, BIBII 1 KO3H Ha §-My polii, codaku 1 Kilku — 10 10 poxiB..
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Tabnuys 6.
TepMminu ctateBoro Ta ¢izioJorivHoro 103piBaHHA TBaAPpUH
Bun tBapunu [Touarok (yHKITIOHYBaHHS Crarese dizionoriyd
OpraHiB PO3MHOXEHHS J03p1BaHH a 3pUIICTh
(Mmi1c.) s (Mic.) (Mm1c.)
Benuka porara xynoo6a 6—10 7.5 1618
JIpi6Ha porara xymoba 6-10 7 12-15
Cauni 5-8 6 9-11
Komni 16-18 16 36

2. Di3iosiorisi Opra”iB poO3MHOKEHHS CaMLiB

Hlo cmamesux opeawnie camyieé Hanedxdcamsv TAPHI CIM SIHUKH, NMPUIATKH CIM’SHHKIB,
CiM’SITTPOBOIM, CEYOCTATCBUH KaHaJI, I0IaTKOBI CTaTeBi 31031, CTAaTCBUH YJICH.

Cim’ssHuk — mapHUW opraH sinenoaioHoi ¢bopmu, KU y CUIBCHKOTOCIOAAPCHKUX
TBapUH 3HAXOAUTHCA y MOIIOHIN (KaJIMTIN), IEUI0 CIUTIOIIEHUN 3 OOKIB. Y HbOMY
YTBOPIOIOTHCS CTATEB1 KIIITUHU — CIIEPMIi (CIIepMaTO30iIn).

Cim’sanuti xamamux — 1€ CKIJIaJKa CIM SHUKOBOi Opwki, B SKIM poO3MiIIeH1
CiM’SIBUHOCHA TIPOTOKA, CiM’SIHUKOB1 apTepis 1 BeHa, HEpB, JiM(aTuyHi CyquHU Ta
BHYTPIIIHIi MifBilIyBad ciM’sHHKA. YIoro OCHOBHA (YHKI[si — 3’ €HAHHS OPraHiB,
110 3HAXOAATHCS B MOIIOHIII (KaJIUTII), 3 YePEBHOIO OPOKHUHOIO.

Cim’sinpo6io — MOBTUN By3bKUI MapHMil TpyOuacTuii oprat. [lounHaeThes Big XBOCTa
MpHUaaTKa CiM’THUKA, y CKJIa/Il KaHAaTHKA Yepe3 MaXBUHHUKA KaHA MPSMY€E B YCPEBHY
MOPOKHUHY 1 CTAaTEBUI YJICH.

Ilpuoamok cim’sinuxa — MapHUN OopraH, KWW MOOYAOBaHUH 13 CIM’STHUX KaHAJBIIIB 1
MPOTOKIB NMpUJaTKa ciM’siHuka. Ha HboMy po3pi3HAIOTH rOJIBKY, XBOCTHK 1 TLJIO.

IIpuoamkogi cmamesi 3an103u — 3aJ1031 30BHIIIHBO1 CEKpellii, IKi BUAUISIIOTh CEKPET,
0 MOTparuisie A0 cedocTareBoro kaHaiy. CekpeT 3ai03 CTaHOBUTh TakK 3BaHy
wiazMy  esakyasaTy. Jlo 1Mx  3amo3  Hajekarh MIXYpPIEBl, IEpeaAMiXypoBa,
IUOYJIMHO-CEUIBHUKOBA.  PiIKWMH  CcekpeT 3allo3M  BHAUIIETBCA  pa3oM 31
CIIEPMAaTO3011aMHu, PO30aBIISIOUH I'yCTY Macy CIIEpMHU.

Cmamesuul u4n1eH. YTBOPIOEThCS 3 TICUEPUCTOrO TiJIa Ta CEYOCTATEBOTO KaHAIY.
Po3pi3HSIOTH TOMIBKY, T1JI0, KOPiHB 1 /1B HKKKA. B OCHOBI Tijia nexarh KaBepHO3HI
TiJla BEHO3HOTO THUITy Ta apTeplaJIbHOTO THITY — B IIEHTPi. Y CTaHI €PeKIlii CTaTeBHil
YJICH BHJIOBXKYETHCS, TOTOBIYETHCS, CTAE MIIJTLHUM 1 IPYKHUM, YHACTIIOK TOTO, 1110
KABEPHU HAIIOBHIOIOTHCS KPOB'10.

Ilpenyyiu (KpailHs TUIOTh) — LIKIPSIHA CKJIAJKa, 110 BKPUBAE TOJIIBKY CTATEBOIO YJICHA.
BoHa MICTUTh BU03MIHEH] CalIbHI 3aJI03U — 3aJI03U KPailHbOI IJIOTI, SIK1 BUIAUISIOThH
CEKPET — CMETMY, 1110 Ma€ crenudiuHuii 3anax.

3. CnepmaroreHnes

Cnepmamocene3 Mae 4OTUPH MEPIOAU: — POSMHOXKEHHS KJIITUH, — PICT ,— J03PIBaHH,
— (hopmyBaHHSI.

Ilepioo  posmuoscenna. Y 1eil 1mepio CTareBl KIITUHU  HA3WBaIOTHCS
cnepmamoeoniamu. BOHU BXOIATH 1O CKJIaAy CTIHKM 3BUBUCTUX CIM SHHUX
KaHaJbIIB CIM STHUKIB, MAalOTh HEBEJIUKI PO3MIpH, IJIOCKY abo0 OKpyriy dopMmy 1
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OKPYIIIl si/ipa 3 AUIUIOIIHUM YUCIOM XpomocoM. CriepMaroroHii akTHUBHO JUISTHCS
[IUISIXOM MITO3Y, YaCTHHA 3 HUX MPUIHUHSIE O 1 IEPEXOAUTh Y HACTYTHUHN Mepioj
CBOTO PO3BUTKY.

Ilepioo pocmy. CrareBl KITHHM IOTO TEPIOAY HA3WBAIOTh HEPEUHHUMU
cnepmamoyumamy. Y 1eH Tepiof y TEPBUHHUX CIEPMATOLIUTAX AaKTHUBHO
B1J10YBaIOTHCS MIPOLIECH aCUMUISALII, YTBOPIOIOTHCS HOBI OPraHesy, 10 CIPUUYHHIOE
30ublIeHHsT 00’emy kmituH. B danpi  cuntedyerbcss JHK 1 BigOyBaeThcs
peKkoMOiHallisl CIaAKOBOTO Marepiaiy.

Ilepioo oo3pisanna. Y 1eit nepion BiAOyBa€ThCs JABA MOIIIN KIITHH, sIKI TPOXOISATh
OJIMH 3a OJHUM 3 JYy>K€ KOPOTKOI 1HTepda3ow (Meio3). YHACIIIOK JPyroro moauty
YTBOPIOIOTHCSL JIBI cnepmamuou — TaIUIOiMHI KJIITHHHU, TOJIOBMHA 3 HUX Mae X-,
MOJIOBUHA — Y-XPOMOCOMY.

Ilepioo gopmyeanna. VYHupomox 1LIbOro TNepioAy clepMaruad HalyBalOTh
MOP(QOJIOTIYHUX O3HAK, BIACTUBUX criepMmaro3oigam. Cnepmamo30iou 3aroBHIOIOThH
MPOCBITH 3BUBUCTUX CIM SHUX KaHaJbIliB. [[OBHUI UK PO3BUTKY CHIEPMATO301/iB
TpuBae y kaypa — 60 ni0, y 6apana — 48, y Oyras — 63 noowu.

VY cTareBo3puMX TBapWH MOCTIHHO YTBOPIOIOTHCS CIEPMii, a BUBEJCHHS iX HA30BHI
BiOYyBa€TbCS TUIBKM TIPH CTareBoMy akTi. Yepe3 MpHIATOK CIEPMAaTO30iau
pOXOAATh 3a 5—6 110 Mpu MOCUIEHOMY BUKOPUCTaHHI Ta 3a 11 110 npu crateBomy
criokoi. Y mpuaarkax Oyras ix OyBae mo 100 mupna., 6apana — 150, kaypa — g0 200
mipa. [Ipu BiICYTHOCTI TOBTUid Yac CTaTEBOTO aKTy CIIEPMATO30i/IH, IK1 MICTATHCS B
MPUAATKY CIM’SIHUKA, CTApIIOTh 1 PO3UUHSIOTHCS.

4.@i3uK0-XiMiUHI BJACTUBOCTI ClIEPMHU

Cnepmoro Hazusaemscs piouHa, aKka UOLIAEMbCA 31 CeYOCMAamesux Wuaxie camysamu
npu cmamegomy axmi. BoHa ¢GoOpMyeTbCs 13 TPbOX YaCTHH: CHepMamos0iois,
cekpemy npuoamKa Cim aHUKa, cekpemy npudamrKosux cmamesux 3aios3.

Cnepmamo30iou — OCHOBHa YacTHHAa CIEPMH, TOMY MI0 0€3 HUX HEMOXJIHMBE
sartigHeHHss. CriepMaTo30in moOyJ0BaHUI 3 TOJIBKH, IITMHKK 1 XBOCTa (IKT'YTHKA),
K1 0OMEXKEeHI MIa3MoieMor0. [0iBka Ma€e CIUTFOCHYTY OKPYIUTy a00 OBalibHY (hopMy
(y mraxiB BoHa KOHIYHAa ab00 TBHHTOMOMIOHA) 1 pO3MillleHa Ha MEePEIHHOMY KiHIII
crepMaro3oifa. Ii Ginblly yacTHHy 3aiiMae S1po, B SKOMY MICTHTLCS CHAIKOBMii
Marepial y BHUIVISIAI XPOMOCOM. Y CIIEPMAaTo30iJaxX 3HAXOJSAThCS PI3HI THUIHU
crareBux xpomocoM — X abo Y. BianmoBigHO A0 UbOro BOHM MOAUISIIOTHCS Ha
aHopocnepmamosoiou — MalwTh Y-XPOMOCOMY 1 2iHeKochnepmamosoiou —
X-xpomocoMy. Y mepelHii 4acTHHI TOJIOBKM CHEPMAT030iAa MICTUTBCS aKkpocoma,
sSKa BKpUBAE sApO (BUAO3MIHEHHM KoMIUIeKC [OJb/Ki), 1 MICTUTH TIAPOTITHYHI
(dhepMeHTH — TPHUIICHH 1 TiadypoHijia3a. Bouu notpiOHi ais nepdoparlii BTOPUHHOT
OOOJIOHKM SIMLEKIITUHM TiJ 4ac 3arutiaHeHHs. [lwuiika crepmaro3oiza KopoTka.
Bona mae He3HauHmii 00’€M IUTOIIa3MHU. XBICT CIIEPMAro30ifa — 1€ OpraH Moro
pyxy. Ha HbOMY pO3pI3HSAIOTH TPOMDKHY, TOJIOBHY 1 KIHIIEBY YacCTHUHH, IO
pO3MIIIEH] MO3a/y MUKW B HABEACHIN MOCTIJOBHOCTI. Y MPOMIKHIN, TOJIOBHIN 1
KIHIIEBI YaCTUHAX XBOCTA PO3MIIIEHUN CKOPOTIMBHM amapar. Y crepmi MiCTHTHCS
o6mm3pko 10% cyxux peuoBuH (OUIKH, JiMiau, GepMeHTH, PPyKTO3a, Kamii, HaTpii,
xyop, hocdop Ta psag mikpoenementiB). Crepma Oyras 1 6apaHa Mae HEHUTpaIbHY
(pH 7,0) abo cnabko kucny peakuito (pH 6,7-6,9), knypa 1 xepeOusa — nyxny (pH
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7,2—7,6). OnHa mopIiis ciepMu, sika BUIJIEHA caMIleM 3a OJHY CaJKy Ha3WBa€ThCS
eakyiamom. OO’e€M €IKyasATy 1 KOHIIGHTpAIlisl CIEpMaTo30iliB y HbOMY pi3Ha
3aJIe)KHO BiJ BUAY TBapuHU (Tab. 2) 1 (i31070TI4HOTO CTaHY.

Yacmuna eaxynsamy, wjo He MiCMums cnepmamosoioie nasueacmuvcs naasmoro. lle €
NPOAYKT TMPUAATKOBHX 3aJ03, a TakoK cepenoBuiie s crepmiiB. Cekper
MPUAATKOBUX 3aJ103 BUAUIAETHCS y MPOCBIT KaHAMy MiJ Yac eAKyysmii. Takum
YUHOM, B1JI0YBa€ThCA 3MILIYBaHHS CIIEPMU 3 MJIA3MOIO.

Tabruys 7.
Buaogsi 0co01MBOCTI 00’ €My eSIKYJATY i BMICTY B HbOMY CIIEPMiiB, pesKUMY
BHKOPHCTAHHS CAMILIB Ta Miclisi BBeJIEHHS eSIKYJISTY Y TBAPHH

Bun O0’em Konnienrpami | 3arampha | KimbkicTb Micre
TBApUHU ESAKYIISTY s CIIepMIiB, KUIBKICTh | CaJIOK 3a BBE/ICHHS
B MJI MJTH./MJT CHEPMIiB, | THXKICHB | ESIKYJIATY MPU
MJIDJ. CIIapOBYBaHHI
byraii 4-8 1200-1800 4-14 34 iXBa
Kepebers | 30-150 100-150 3-15 2-6 MaTKa
bapan 0,8-1,2 2000-3000 2—4 1220 mixBa
Xpsik 150-500 200-300 40-50 2—4 MaTKa

Cnepmamo30iou MiCTATh y cepenabomy 25 % cyxoi pedoBunH 1 75 Bomu. 85 % cyxoi
PEYOBUHH CTaHOBIATH OinkH, 13,2% — mimian 1 1,8 % — MiHepasibHI peYOBHHH,

XapakTepHOO OCOONMBICTIO CIIEpPMATO30illB € iX pyxiauBicTb. 3a 1 XB.
CIEPMATO301/1M KEpeOIsl IEPECYBAIOTHCSA B CEPEIHROMY Ha 5 MM, Oyras 1 OapaHa —
4, xposa 1 cobaku — 2,6 mM. CriepmMaTo30ii pyXarOThCS BIEped HE TUIbKU 3a
JIOTIOMOTO10 KOJIMBaHb XBOCTA, a i 00€pTaHHS HABKOJIO CBOET MO3/I0BKHbBOI OCI.

Kummezoamuicms cnepmamo30iois 3aJI€KUTh Bl TEMIIEpaTypu W CKIaAy piIUHU, B
K1 BOHMU 3HAXOASAThCsA. HalWOLIbIl pyxJMBI BOHU TPU TeMIIepaTypi, OJU3BKIH 10
temmneparypu Tita tBapuHH (37-39°C). Ilo3a opraHi3MoM CHEpPMAaTO30i1 IIBUIKO
TUHYTh. Y MiXB1 KOPiB HAMMEHI CIOPUSATINBI YMOBH JUIsl CIIEPMATO301/iB, TAM BOHU
ruHyTh uyepe3 4-5 ron. Kpamyi ymMoBHM JUisi HUX Yy MWL, MOPOXHWUHI MAaTKH Ta
STAIICTTPOBOJIAX, JIe BOHMU 30€piraloThCs 3HAYHO JIOBIIE. Y JKYWHHX Yy IIWHUII MaTKH
CriepMaTo30iau BHKNBarTH40 rof., B oBenb — 10 48, y koomi — 10 20—40 rog.

5. ®i3iosorisi opra”iB po3MHOKEHHSI CAMOK

OpeaHnu po3mMHOMCEHHs camuyb TIOISIOTHCS Ha 308HIUWHI MA GHYMPIUIHI.

Jlo 306HiwHIX cmamegux opeaHié HAJIEKATh — COPOMITHI TYOH 1 KIIITOP.

BuyTpimHi crareBi opraHm — mapHi CTaTeBl 3aJ03U (S€YHUKH), MAaTKOBa TpyoOa,
TMiXBa, CEYOCTATEBUI CUHYC.

HAeunuku — napHuil KOMIIAKTHUNA OpraH, OBajibHOI (DOPMHU 3 IMIaJE€HBKOIO TTOBEPXHEIO.
Maca ogHoro sieuHuka y koomiu ctaHoBuTh 2440 1, y kopoBu — 12—16 1, y cCBUHI —
7-9 1,y cyku — MeHie 1 r.

Ha po3pi3i sieuHmMka MOXKHAa BHJAUIMTH [IBI 30HH: 3BEpXy — KOpPKOBa 30Ha
(ponikynsapHa), BcepeArHl 3HAXOMUTHCS BHYTPIILIHS, CyJUHHA — MO3KOBa 30HA. Y
(bOoNIKYISIpHIM 30H1 3HAXOAATHCS (POIIKYIIN PI3HOTO CTYIICHS 3PUIOCTI.
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Mamkxkoea mpyba — 1€ TapHa, TOHKA, JIELI0 3BUBHUCTA TPYyOKa, KA 3’ €HY€ IEUHUKH 3
poramMu Marku 1 (yHKIIOHAJIBHO TPHU3HAYCHA IS 3alUTIAHCHHS 1 HAJIXOHKCHHSI
AWLEKJIITUHU B MaTKy. Sl€4HHKOBA 4acTHHA MAaTKOBOi TPyOKH po3lupeHa 1 popmye
TKy Mamkoeoi mpyou. OctanHs oOMexXeHa TOpOUKaMu TpyOu.

Y mubuHiI MHKA € YepeBHHM OTBIp MaTKOBOi TPyOH, Kpi3b SKUil MaTkoBa Tpyda
3’€IHYETHCA 3 OYEPEBUHHOIO MOPOKHUHOK. 3 MPOTHICKHOTO KIHIS PO3MIIICHUI
MaTKOBHI OTBIp, IO BeJE€ B pir Marku. UepeBHUIl OTBIp Bele B aMIyly MAaTKOBOI
TpyOH, sika ONMMXK4Ye 10 MATKU 3BYKYETHCS 1 HA3WBAETHCA MEPEIIMUKOM MAaTKOBOI
TpyOu. MarkoBa TpyOa J€XUTh y OpHXKI, 110 € YAaCTUHOK HIMPOKOI MAaTKOBOIi
3B’ A3KH.

JlomxrHa MaTKoBOi TpyOu Haibuibiia y xoounu — 14-30 cMm, y xopoBu — 21-28, y
cBuHI — 15-25, y cyku — 4-10 cM, y npiOHUX KyiuHUX 14—16 cMm.

Mamka sBiisie co0010 100pe PO3BUHYTHI MOPOKHUCTHI OpraH. Y CBIMCHKUX TBapHUH
BOHa ABopororo tuiy. OCHOBY MaTK{ CTaHOBUTb HEMAapHE, JEIIO CIUIIOIICHE 3BEPXY
BHM3 TIJIO 3 MOPOXHUHOIO BcepeauHl. Ti10 MaTKu KpaHiadbHO MPOJOBXKYETHCS B
MapHi pOTM MaTKH, 3BY)KYIOUHCh Y KaylaJlbHOMY HampsiMi, IEPEXOAUTh y HETapHY
Ky Matku. OCHOBY IIMIIKM CTAaHOBUTH CHJIBHUUM KoJIOBUH map M s3iB. [luiika
MaTKd B 3BHYAHOMY CTaHI 3aKpuTa, BCEpEAMHI HEl € CIu30Ba NpoOKa, sKa
0COOJMBO LIIIbHA M1 YaC BariTHOCTI.

VY CTiHIII MaTKu PO3PI3HSIOTH TPU OOOJIOHKH: CIIU30BY, M’ SI30BY M CEPO3HY.

BunioBi 0cobauBOCTI:

Y koposu mamka xopoTkopora, 31 cabKo BUpaXeHUM TijoM. Porum marku 3irHyTi
nomiOHo 70 OapaHsuyux. Y 3aAHIA YacCTHHI POTH 3 €JIHYIOThCS MIKPOTOBOIO
3B’si3k0r0. Ha cim3oBiit  obOonoHii poriB 3HaxoguThes 80—120 kapyHKyiB,
posMimennx y 4 psyu. KapyHkynu (M’siclie) — MICTATh KPHUIITH, B SIKI BXOJSTH
BOPCUHKH TUTITHUX 000JIOHOK. T1J10 MaTKHU KOPOTKE.

Y koounu mino mamku noGpe BupaxeHe, nocsarae 15 cMm y goexkuny. Poru matku
BIJIHOCHO IIHUPOKI, HE3HAYHO BUTHYTI JIOHU3Y. 3aKIHUYYIOTbCSI POTH MAaTKu
3a0KpYyIJICHUMH KpasiMd, B sIKI BXOJATh MaTkoBl TpyOu. lllmitka matkm moOpe
BHpa)kE€Ha, TOBCTA, BTYIKOMOJIOHO BUCTymae B mixBy. Cin3oBa 0OONOHKAa MaTKU
CKJIaa4yacTa, 3 MarkOBUMHU KpHUIITaMU. MaTka MpPUKPITUTIOETHCS B AUISAHLI Bif 3-TO
MOTIEPEKOBOTO J10 4-TO KPUYKOBOTO XpeOrs.

Y ceuni mamxka npopora, OaratoruiigHa, 3 JyK€ JOBTMMH poramu 1 ciaOKo
BUpaXXEHUM TiIOM. Poru TOHKI, KUIIKOMOAI0H1, 310paHi y nerni. [luiika MmaTtku 6e3
PI3KUX MeX IMepexonuTh y mixBy. Cin3oBa 000JOHKA MUHKH (OpPMYeE XapaKTepHi
XBUJICTIONIOH] CKJIaAKU 3 OIYHUMHM BHUCTyNaMHu, IO 3aXOJATh Y TMPOMDKKHU
POTUIIEIKHOI CKIIATKU. T1710 KOPOTKE.

Y cyku mamka nBopora, 3 JAOBTMMH MPSMUMH 1 TOHKUMM poramu. Tijg0 MaTKu
KOpOTKe, By3bke. [llmiika MaTKku pi3ko BUCTymHae B TixBy. Marka po3mileHa B
YepeBHiN OPOKHUHI.

Ilixea — siBnsie cOO0I0 3HAYHUX PO3MIPIB BUIOBKEHY TPYOKY 3 TOBCTUMHU M’ S30BUMU
CTIHKaMH.

Ilpucinox nixeu (C€40CTATEBHI) — € MIPOJOBKEHHSAM TIXBU BiJ] 30BHIIIHHOTO OTBOPY
CEUIBHUKA JI0 30BHIIIHIX CTareBUX opraHiB. CTIHKM MPUCIHKA TOBCTI, OCKIJIBKH B
HUX 3HAXOAUTHCA M SI3 — CTUCKAY MPHUCIHKA.
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30BHilIHI cTaTeBi opranm (COpoMiTHa MAUISHKA) — € 30BHIIIHBOIO YaCTHHOIO
crareBoro amapaty. Bonu ¢GhopMyroTbcs 3 JIBOX COPOMITHHX T'y0, SIKI OOMEXYIOTh
COpPOMITHY HIUIMHY Ta KIITOP. 30BHIIIHI CTaTeBl OPraHu pO3MIIlleH1 BEHTPAJILHO BiJ
aHyca, BIZIOKPEMITIOIOUMCH BiJl OCTAHHBOTO TIPOMEKUHOTO.

Copomimui 2yb6u — mapHi BEPTUKAIBHHI MOTOBIICHI MIKIPHI CKJIAKH, III0 0OMEXYIOTh
BX1J] y CTareBl HUIAXW. Y HWXKHIA YacTUHI COPOMITHUX T'yO0 MICTUTBCS KIITOP
(romonor crareBoro uieHa camiis). BiH mMae koHyconoiOHy (opMmy 1 OpUKPHUTHIA
KpallHbOIO0 IOTTIO KiiTopa. Kimitop (opMmyeTbes 3 OBOX HIXKOK, TUIa W TOJIBKH,
TOOTO BIJNOBIZAE CTAaTEBOMY ujieHY camils. BiH penbe@HO BHCTymae y KoOWIIH,
JTOBXHMHA Moro /10 8 cM. Y KOpoBW BiH Mae 3Ha4H1 po3Mipu (10 12 cM) 1 MICTUTh
KICTOYKY KJIITOpA.

Oso2ene3 — PO3BUTOK CTAaTeBUX KITUH (SHUEKIITUH) CaMOK — IOYMHAETHCS B
eMOpioHaNbHUN mTepiof. SIHWIEKTITHHU yTBOPIOIOTHCA 3 KIITHH 3apOJKOBOTO
EMITeNiI0, Kl TPynaMH BiAIIEIUTIOIOTHCS 1 YTBOPIOIOTH (DONIKYISPHY 30HY SE€YHHKA.
Jlanuit mporiec 3aKiHYy€ThCS 3 HACTAHHSM CTaTEBO1 3p1I0CTI.

OBoreHe3 BiIOYBAETHCS B TPU NIEPIOAU: POIMHONCEHHS, PiCM, 003DIBAHHSL.

Ilepioo posmHodICEHHss — TpHUBA€ TiJ Yac BHYTPIIIHHOYTPOOHOTO PO3BUTKY 1
3aKIHYY€ThCS B TEPII MICSII XKUTTS Ticas HapomkeHHsA. CTaTeBi KIITUHUA I[HOTO
Mepioly Ha3UBaIOTh 08020HIsAMuU. OBOTOHIT — HEBEJIUKI KJIITUHU, OKPYIIIoi (hopmu 3
OKCU(UIBHOK LMTOIUIA3MOI0 1 BEIMKHUM SJIPOM, Y SIKOMY MICTHTHCS JUILIOIAHE
YHCII0O XPOMOCOM. BOHM aKTHBHO PO3MHOXYIOTHCS HUIAXOM MiTo3y. [Jlo MOMEHTy
HApO/KEHHS B SI€YHUKAX YTBOPIOIOTHCS BCi OBOTOHIi, 3 SIKUX OyIyTh pO3BHBATHUCS
SMIEKIIITUHY, 3arajibHa KUIbKICTh OBOTOHIN y KOpiB Onu3bko 280 THC., y CBUHEH —
240 Tuc., y kypeut — 120-300 Tuc. Hanpukiniii nepioy po3MHOXKEHHS X MITOTHYHA
AKTUBHICTh MPUITUHSIETHCS 1 BOHU MEPEXOIATh Y APYTU P10l PO3BUTKY.

Ilepion pocTy — HalTpUBATIIIUI TIEPIOA PO3BUTKY, SKUH 3aKIHUYETHCS 3 HACTAHHIM
crareBoi 3pinocTi. CrareBi KIITMHM IHOTO MEPIOy BTPAualOTh MOMKIIHUBICTH [0
MOJUTY 1 Ha3WBAIOThCA nepeuHHumMu osoyumamu. Ha moyatky mepiomy pocTy B
s/lpaX TEPBUHHUX OBOIIUTIB BiJI0YBAa€ThCA PEKOMOIHAIlIS CIIAJKOBOTO MaTepiay i
dbopmyeTbcs BTOpHHHAa OOOJIOHKA SWLEKIITUHU. BoHa yTBOpeHa nwuie OZHUM
mrapoM GOKYAIPHUX KIITUH si€YHUKIB. [1icis IbOTO MOYMHAETHCS MPOLIEC CUHTERY
1 HAKONMMYEHHS KOBTKAa Yy TMEpPBHHHMX oBoruTax. lLlei mpouec mae nBi da3u —
npegimenozene3y (MaJoOro pocTy) Ta gimenocenesy (BeIUKOro pocrty). daza majioro
pPOCTY TpHUBAa€ JOBro (pOKaMH, MICSISIMU), BOHA MPOJOBKYETHCSA 1 B IMONEPEIHIN
nepioj crareBoro no3piBanHs. daza BeauKoro pocty — BiAOYyBa€THCS MPU AKTUBHIN
yqacTi (QOJIKYJISIpHUX KJIITHH, B SI€UHUKAX YTBOPIOIOTHCS BTOPHHHI, a MOTIM 1
TpetuHHi ¢omikyau. I[li mnpouecu BigOyBarOThCsS IMiJi BIUIMBOM  CEKpeIlii
dhomikymocTUMynOYoro ropmMony. Crajiifo MOBHOI 3piJOCTI JOCATalOTh HE BCI
domnikynmu. Y KopiB ix KuIbKicTh gocsrae 300, iHm GomiKyu mianamTbes arpesii. Y
domiKym, 10 PO3BUBAETHCA, YTBOPIOETHCS TMOPOKHUHA, SKA IOCTYIOBO
30UTBIITY€ETHCS 1 3alOBHIOEThCS piauHOI0. [lepiom m0o3piBaHHS TIOYMHAETHCS B
S€YHUKAX 1 3aKIHUYEThCS B sAHLenpoBosiaX. OgoceHe3 XapaKTepU3y€eThCs TUM, LIO 3
ofHiei OBOToHII | MOpPSIKY YTBOPIOETHCS OAHA 3piia SIMIEKTITHHA, TOAI K 13
ciepMaroroHiii [ mopsaxy gpopmyeTsest 4 3pinux ciepMaTro30iau.



136

HiameTp 3pinoro domikynaa y KOOWIM 1ocsArae B cepeaHbomy 7,5 cMm, kopoBu — 1,4,
ceuni — 0,8—1, BiBmi — 0,5 cM. OgHOYACHO YTBOPIOETHCS 1 PO3PUBAETHCS Oararo
GbomiKymiB. HIJ'IKOBI/ITOI 3pITIOCTI Jocsira€ HEBENHMKA iX KUIbKICTh. BinbmricTh iX Ha
PI3HHX CTadisiX PO3BUTKY PO3CMOKTYETHCSA. Y KOOWIIM, KOPOBU Ta IHINUX TBAPHUH, Y
BUIINX MPUMATIB J03piBa€ OAMH (ONIKYI, pIAKO — ABa, y cBUHEH — 8—10 i HaBITh
Ooutbmie. KiapkicTh NPUILUIONY 3aJ€XKHTh Bl KUIBKOCTI OBYJIBOBAaHHUX (DOJIKYIMIB 1
3aIIIHEHUX SIMIEKITITUH B OIUH MEPIO/.

CrareBuii HUKJI

Cmamesuii yuxn — 1€ KOMIUIEKC 3MIiH B OpraHi3mi CaMoOK, MOB’s3aHUHN 13 MPOIECOM
PO3MHOMKEHHS, IKMH MEPiOMYHO TIOBTOPIOETHCS.

3aeXHO BiJ] KUTBKOCTI ITUKJIIB 32 PiK CaMOK MOAUISIIOTH Ha:

— MIOJTIITUKJIIYHI — BeJIMKa porara Xyn00a, CBUH1, KOOWIIH;

— MOHOIIUKJIIYHI — COOAaKH, KOTH;

— CE€30HHO-TIOIIUKIIYHI — OyMBOJIM, BiBIIl, KO3H, OJICH1, BEPOIIFO/IH.

Cran crareBOi PIBHOBAaru B TEPioJ MDK CE30HAMH CTATCBUX IIUKIIIB HA3UBAETHCS
anagpoousicro. Y caMOK CUTbCHKOTOCTIONAPCHKUX TBAPUH CTATEBUMN ITUKII TPUBAE (B
no0ax): Benmmka porara xymoba — 21; mpibHa porara xymob6a — 17; cBuns — 21;
koOmma — 21; cobaka — 90; BepOmoauust — 5-50. CrareBuii mukiI BigOyBa€eThCs
CTaJIIAHO 1 CYIIPOBOIKYETHCS 3MIHAMHU B SIEYHUKAX, MATII1, MIXBI.

YBech UMK MOALISAETHCA HA 4 cTajii:

1. Ilpoectpyc (nepeaTiuka);

2. Ectpyc (Tiuka);

3. MerecTpyc (micasarivka);

4. luectpyc (cTajisi akTUBHOCTI KOBTOTO TiJia).

IIpoecmpyc — ckiajiHa peaxilisi Ha 30BHIIIHI 1 BHYTPIIIHI MOAPa3HUKU. BHYTpiHIM
MOJPA3HUKOM € THUCK HaKOMU4YeHOi QomikyasapHoi pinuHu. Po3puB dorikyna
MOSICHIOEThCS Oararbma (pakTopamMu, B TOMY YHCII 1 JI€I0 MPOTEOTITHUYHUX
(bepMeHTIB, SIKI yTPUMYIOThHCS B HI.

Ecmpyc — wommiekc ckiaagHuX MopGoNoriyHuX 1 (YHKIIOHATBHUX 3MiH, SKi
BiIOyBalOThCS B OpraHax PO3MHOKEHHS CaMKH 1 HampaBlieHI Ha 3a0e3NeueHHS
30epeKeHHsI 1 3alUTAHCHHS TaMeT Ta PO3BUTKY IUIOAa. Tidka y TBapWH HAcTae
paHilie, Hi’>K 03HaKH OXOTH.

Memecmpyc — i J1€10 €CTPOr€HHUX TOPMOHIB IT1IBUILYETHCS 30y1JIMBICTh HEPBOBO1
CUCTEMH, OpraHizM MOOUII3Ye€TbC HAa BUKOHAHHS (DYHKIII PO3MHOXKEHHS.
XapakTepHOIO O3HAKOI0 ILOTO MEepioay s caMOK Oararbox BHIIB € ‘“‘pediekc
HEPYXOMOCTI

Jluecmpyc — micis OByl Ha MicIi (oJIiKyIa YTBOPIOKOTHCS KIITUHH YKOBTOTO Tija
— JMIOTETHOBI KIMTHHU. Micie (domikysa B S€YHUKY 3allOBHIOETHCS KPOB’I0 B IEPIIIi
roguHu Ticas oBymsiii. Uepes 10 roa. KpoB’sSiHUM 3ryCTOK PO3CMOKTYETHCS, Yepe3
100y 3allOBHIOETHCS KIITHHAMH JKOBTOTO Tijia. [1oTiM BOHO MIBHIKO 301JIBIIYETHCS 1
VIIUTBHIOETHCS, OCATAIOYM HAWOUIBIIOrO po3Mipy Ha 8-y 1100y micis OBYJISINI.
/Koeme mino cayzye mumuacoeoro 3an03010, sika BUAUILE B KPOB TOPMOH
npozecmepon. I1ig fioro gi€ro B cau30Bii 000NOHII MaTKU BiAOyBalOThCS MPOLIECH,
HaIpaBJICH] HA MIIFOTOBKY 10 IPHUIOMY 1 KMBJIEHHS eMOp1OHa.
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3 mo3uiii 3aKOHOMIPHOCTI OBapiajibHOI IUKIIYHOCTI CTaTeBUW IUKI YMOBHO
MOJITISIFOTH Ha 2 (a3u: PoTiKyIIpHY 1 TIOTETHOBY.

VY 1 dazy cnioctepiraerbes mo3piBanHs GomikymaiB. Y 11eit mepioa mposiBISIETHCS TiUKa 1
cTareBa OXOTa (MO3UTHBHA PEaKIlisi CAMKH Ha caMiisl). TpUBaiiCTh €CTPYCY il OXOTH
y caMOK pi3HHX BHIIB pi3Ha. [1ix kineub QomikymsipHoi Ga3u BiAOyBaeThCs OBYIALISA
3 BUAUICHHSM SIMIEKITITUH.

Tabnuys 8.
CepenHst TpPMBAJIICTBH CTATEBOI0 LMKJIY, €CTPYCY, OXOTH TA Nepioay oBYIsALil y
CaMOK Pi3HUX BHIiB

Bun CrareBuii | EcTpy .
[Tepiox oBymAMii
TBapUH LUKII c Oxota (roaun) (rozun)
(1i0) (1i0)
Koposa 20-21 24 12—24 T1CIIS 19—12 T1CIISt
3aKiHYEHHS] OXOTH 3aKiHYEHHS] OXOTH
Bisus 16-17 g-3 | 2ATSOHAHKIHIL | o) 36 g nouarky
OXOTH

CBUHS 2022 2—3 48—72B cepeayHi 36—40 nmicis moyarky
KobGwnna 21-27 5-8 72—-144 nig xigeus 24-36 1o 3aKiHYEHHSA

IT ¢aza — mroreinoBa, mMoB’s3aHa 3 (PyHKIIOHYBAaHHSM KOBTOTO Tina. L daza 3aiimae
2/3 (a3u crareBOro LMKIY, YTBOPIOETHCSA TPUBAIHMM 1HTEPBA 0 KIHLA ITUKITY, TO1
B110yBaeThC a00 3aIUTiIHEHHS, a00 MOYMHAETHCS HOBUI CTATEBUM IIUKIIL.

Bemuka (mo 150 Mkm) aiyexnimuna, sika Buiinuia 3 ¢osikysa, OToueHa 000JI0HKOIO,
10 HA3UBAETHCSI MPO30POI0 OOOJOHKOI. 330BHI SHUIEKIITHHA BKPUTA JCKUIbKOMA
mapamMu  (QOJIKYJISIPHUX KIITHH, $KI MalOTh Ha3By — IPOMEHEBHUI BiHEIlb.
HesamniineHi SHUEKIITUHM — PO3CMOKTYIOTBCSA MICHAS  PO3UYMHEHHS MPO30POi
0OO0JIOHKH.

6. CnapoByBanHsl 200 cTaTeBMH aKT

Cnapoeyeanna — cxianno-peduexkropuuii npouec. Pednexcu, HeoOXiaH1 Ayig HOTO
31HCHEHHS, € CIIaJKOBUMH.

Cmameeuii yuxkn BiNOYBa€ThCA y TEBHIA pedraekTOpHIM MOCHIIOBHOCTI: peghiekc
HaoOnudicenHs, pegexc oOiUManHs, peghiexc cepekyii, pegiekc cnaposysanhs,
perexc eaxynayii.

TpuBanicTe mpolecy crapoByBaHHs y pi3HUX BUJIB TBAPUH HEOJHAKOBA!

Benuka ta gpiona porara xymo6a — 5-10 c¢. Koni — 0,5-2 xB. CBuni — 612 xB.
BepoOmonu — 12—-15 xB. Cobaku 10 — 45 XxB.

VY TBapHH pO3pi3HIIOTH HACTYIIHI CTATEB1 pedieKcu:

Pegnexc mabnuowcenns i peghnexc obGitimanus — HAWUBUIIOTO CTYINEHS MPOSABY I
pedrexkcu HaOyBarOTh B MEP10/ OXOTH.

Pegnexc epexyii — mondrae B TOMY, IIO0 TEUEPUCTI TUIa MapyBajJbHOTO OpraHa
3aMOBHIOIOTHCSA apTepiaibHOI0 KPOB’I0 B PE3yabTari pedIeKTOPHOTO PO3LIUPEHHS
KPOBOHOCHHMX CyIOMH. Y CaMKH pe@ieKcoM epeKilii Ha3uBaloTh HaOyXaHHS
MEYEPUCTUX TUI KIIITOpA 1 IepeasiBep’ sl MXBU.
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Ilapysanvuuii  pegnexc 3axkiHuyeTbes pediuekcom eskymsnii. Tyt Oepe ydacTb
MyCKyJaTypa TMpUIATKIB CiM’SIHUKIB, CIM SITPOBOAIB, CEYOCTATEBOIO KaHAy 1
JOJJAaTKOBUX CTaTeBUX 3ano3. LleHTp 1boro pedrexcy TakoK MICTUTBCS B
MOTIEPEKOBI YaCTUHI CHUHHOTO MO3KY. CEeKpeTH MPHUAATKOBUX CTAaTeBUX 3aJl03 1
BMICT TPHJAaTKa BHINTOBXYIOTHCS  CIOYATKy B CEUOCTATEBUN KaHA, a TIOTIM
BHUKHUIAIOTHCS B CTATEBI MUISIXA CAMKH.

OcimMeHiHHS

IcHye nBa TN TPUPOHOTO OCIMEHIHHS CaMOK: MIXBOBE Ta MaTtkoBe. [Ipu mixBoBoMy
OCIMEHIHHI TBAapWH CliepMa BBOAUTBHCS Yy BariHy, a 3BIATH CHEPMATO30iAU
nepeMIIIyoThcsl y muiKy MaTku. Lledt Tun BractuBuid >xyWHUM 1 Kpossim. [lpu
MaTKOBOMY OCIMEHIHHI CIiepMa IoTparuise 0e3mocepeHb0 B IUHKY MaTKH (KoOuJa,
CBHUHS, coOaka Ta JEsKl 1HIIN TBapWHH). YBEJICHHS CiM’S B CTaTeBl NIJISAXH CaAMKH
creriaJbHuUMU TpuwiagamMu (06e3 mapyBaHHS 3 CaMIleM) HA3HBAETHCS WLHIYUHUM
ocimeninuam. OnTuManabHI CTPOKM TapyBaHHSA, a00 OCIMEHIHHS TBapuH.
3artiIHeHICTh TBAPWH HAWBWINA TOJI, KOJIU Ovk4ye OymayTh OAHE O OJJHOTO B Yaci
OBYJIAINSI 1 OCIMEHIHHS. A TOMYy TIpH OCIMEHIHHI TBapWH CJijJl BpPaxOBYyBaTH
TPUBAJIICTh JKUTTA CHEPMATO30iMIB 1 SHULEKIITHH y CTAT€BHX LUIAXaX CaMKH, a
TakoK 4ac oByJslii. TouHMIl yac OByJsALII MOXHA BCTAHOBUTU y KOOWJIM, KOPOBH,
BEpOJIIONIULLL, OCTHUIIL 32 OONOMO20I0 PEKMANbHO20 00CIONCeHHS A€UHUKIE. BUSBUTH
OXOTy y TBAapUH MOXHA 3d 00NOMO20t0 npoOHuka. JI|ns uporo OepyTh HEIIHHOTO
caMmilsi 3 J00pe BUSBICHHMMH CTaTeBUMHU pedraekcamMu 1 poOiATh OIepallito
IJIACTUYHOTO 3MIIIEHHSI CTaTeBOTr0 WieHa, abo OapaHy MiJ 4epeBO MiAB’S3YIOTh
daptyX, mo0 MpoOHUK HE 3MIT TOKPUTHU caMKy. KpiM TOro mpoOHUK MOXKE CITY>KUTH
010JIOTIYHUM CTHUMYJISITOPOM CTaTeBO1 QYHKINT caMOK. J1Jisi BCTAHOBIIEHHS HAsIBHOCTI
TIYKH OOCTEXKYEThCS CTaH CJIM30BOI OOOJIOHKHM BariHdW, a TPU MOXIUBOCTI — 1
CTYIIHb PO3KPUTTS IIUIHKHA MaTKHU.

TpuBamicTh XKUTTS CIEPMATO30iIB Y CTAaTEBUX IUISXaX KOPOBU B OXOTi — 24 rof.,
BiBIII — 36, koOmImM — 24—48, cBuHI — He OinbIe 30 rof. BiJy MOMEHTY CaJKd. Y MaTIll
KPOJUII CriepMii MOXKYTb XKUTU 16 ro. 1 Oinbiie. SWIEKITITHHU KOPOBU 30€epIraroTh
3MATHICTH 0 3artigaeHHs 10 20 rof., koounu — 1o 10 1y BiBI — 110 5 TOI.

3amritHeHHA
3annionenHs — 1€ TPOILEC 3JUTTS YOJIOBIUMX 1 >KIHOYMX CTareéBUX KIITUH 3
YTBOPEHHSM OJHOKJITUHHOTO 3apojlka — 3UrOTH. Y CCaBI[IB 3aIlIiJHEHHS

BIIOYBa€TbCA y BEpPXHIM YacCTUHI AWIENPOBONY. 3aIUlIHEHHS NOIUISIOTH Ha
308HIUHE | 6HYMPIUIHE.

3oeuiwne 3annionenHs BIAOYBAa€TbCS 3a MEXaMU OpraHiaMy (pakomofiOHi, puow,
am(}161i), a BHYTpIIIHE — B CTAaTE€BUX OpraHax caMmKu (MTaxH, ccasili). BHyTpimiHe
3aIUTTHEHHS 3IMCHIOETHCS B aMITYJIbHIA YacTHHI SHUIICTIPOBOAY B JBa €TalH —
JUCTAHTHUN 1 KOHTAaKTHUW. JlMCTaHTHWII eTam Tepeaye BIIACHE 3allIAHCHHIO 1
MOYMHAETHCA 1€ B CIM SBHHOCHMX INUIAXaX CcaMisd Tepen  esSKOJSAIIEI0
(cim’siBUTIOpCcKyBaHHAM). [licist MOTpamissHHA CHEPMAaTo30idiB Yy CTAaTeBl NUISIXU
CaMK{d BOHHM BCTYNAlOTh y KOHTAKT 13 CEKPETOM MATKOBHX 3aJI03 Ta EMITelNilo
CTAaTeBUX INUIAXIB, BHACIIAOK YOr0o 3JIMCHIOETHCS aKTHUBAIllsd (KamaruTallis)
criepmato3oiniB. Crnepmii ccagyie Habysaomsb 30amMHOCHI 00 NPOHUKHEHHS yepes
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000MOHKY — AUYEeKHIMUHU Ol  3aNAIOHeHHs. Julle NiCAs  BUSHAYEHO20 YACy
nepebysanHs 6 cmamesux wisaxax camxu. Lle asuwe Hazusaemvcs Kanayuumayis.
Bona BinOyBaeTbcst TMmia BIUIMBOM CEKPETIB, IO BHPOOJSIOTHCS  CTIHKOIO
SUIIETIPOBO/IIB Ta MAaTKU 1 TPUBA€E B CEPEIHHLOMY:BEIMKA porara xympoda — 5—6 ro.;
apibHa porata xyno6a — 1-1,5 rox.; cBuns — 2-3 rof.

Tabnuys 9.
ZAKUTTE3NATHICTH raMeT Pi3HUX BH/AIB TBAPHH Y CTATEBUX HLJISAXaX CAMKH
Bun TBapun AnuexniTuHa (ToanH) Cnepma (rojuH)
KopoBa 10-12 24-48
BiBis 10-15 24-48
CBuHs 8—12 2442
Kobuia 810 120-144

3aBAsku  CBOIM  (Di310JIOTIYHUM  OCOOJNIMBOCTSIM  (PEOTAKCHUC, XEMOTAKCHC)
CIIEPMATO30iIM JOCSTAIOTh aMMYJIbHOI YacCTHUHU SIHIENPOBOAY, A€ 3HAXOAUTHCS
BTOPUHHHUH OBOIIUT, 1 B3a€EMOMIIOTh 3 HUM (KOHTAKTHUW eTamn 3ariigHeHHs ). Llei
€Tall HOYUHAEMbCA 3 aKpocomanvhoi peaxyii. llpu 1UbOMYy 3 aKpOCOMU
CIIEpPMAaTo30i1a BUAUISIOTHCS TladypoHija3a W TPUIICHHOMOMIOHI (epMeHTH, SKi
MOPYIIYIOTh KOHTAKTH (DOMIKYISPHUX KIITHH BTOPUHHOT OOOJOHKH SIHIEKITITHHH,
BHACIIIJIOK YOTO BTOPUHHUI OBOIIMT OTONIOETHCS (AeHymaiis). e mae MOXITUBICT
CIIEpPMAaTOo30i1y MPOHUKHYTH B OBOMMUT (meHeTpais). [luTomnasma oBonura B MicIi
KOHTaKTy YTBOPIOE TOpPOOK 3allTiAHEHHS. Y WUTOIUIa3My BTOPMHHOTO OBOIIUTA
MIPOHUKAIOTH JIMILIE TONIBKA 1 IIMiiKka cnepMaro3oina. [licis 3muTTs cnepMaro3oija i
SAULEKIITHHU TOYMHAEThCS KOPTHKaJIbHA peakiis. [Ipy mpomMy 3 KOPTHKaIbHOTO
mapy LWUTOIUIA3MU OBOLMUTA BUAUISIIOTBCA OlomoiiMepH, sKi B3aEMOIIIOTH 3
[JTIKOKQJIIKCOM TIEPBUHHOI 0O0JIOHKHM OBOLIMTA 1 yTBOPIOIOTH HEMPOHUKHY IS 1HIIMX
CIIepMaTo30i/11B 000J0HKY 3aIlIiTHCHHS.

Snpo cnepmaro3oifga MepeTBOPIOETHCS HA NMPOHYKIEYC camys, a STHUEKIITUHA — Ha
npoHyKaeyc camku. BoHU 30MMKYIOTBCS, 31UBAIOMbCA | YMBOPIOIOMb 0PO 3Uc0mU,
B SIKOMY MICTUTBCSl JUIUIOIIHE YUCIO XPOMOCOM. []enmpions, MO BHOCUTHCS B
AWLEKIITUHY CHEPMaTO30i[0M, 7n0080toembcsi. BOHU pO3XOnAThbCs A0 TMONIOCIB
3UTOTH, 1 MOYUHAE popmysamucy MimomuyHe eepemero noodiny. TakUM YUHOM,
3UrOTa BCTYIAE B HACMYNHUU eman eMOpPIiOHAIbHO20 PO36UMKY — OPOOILEHH .

BariTHicTh

Bazimuicms — (P131070T1YHUN CTaH CaMKH B NEPIOf MICHs 3alIIAHEHHS 1 BIPOIOBXK
BUHOIIYBaHHS IJI07a. BOHA MOYMHAETHCS 3 MOMEHTY 3alUTiTHEHHS 1 3aKIHIYETHCS
HApOHKEHHSIM 3pUIOTo II0AA.

Cepeansi TpuBaJiCTh BAariTHOCTI Yy CaMOK CUIbCHKOTOCIIONAPCHKUX TBAapUH pi3HA,
HaNpUKIaa: y KopoBu — 285; y BiBIIl 1 k03U — 148; y cBuHOMatku — 114; y cyku — 62;
y Kimku — 58; y kposnuiii — 30 i0.

[Ticns 3amtifHEeHHS 3UT0Ta TIOYMHAE PyXaTUCS IO SULETIPOBOLY B MATKy, KyJIu BOHA
notparuise yepe3 2—3 go0u micas OBYNALil Ha cTajli po3BUTKY 8—16 KIIITHUH, 1€
B1/10yBa€ThCA 1i MPUKPITIICHHS 0 CTIHKYM pora Matku. [licis mpuKpirsieHHs 3apoI0K
BUJIIJISIE PEUOBHUHY, 3[aTHY PYWHYBaTH TPWIICIIIMI 0 HBOTO CMITENiaJbHUN IIap
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CTIHKM MaTKd. 3pyHHOBaH1 TKAHMHU BUKOPUCTOBYIOTHCS JIJISL JKUBJICHHS OpraHi3mMy
eMOpioHa. MaTka MpHUCTOCOBYETHCS JIO 3apOJKa, 10 PO3BHBAETHCA. [IeBHMI BIUIMB
Ha II€ 31ACHIOE TOPMOHATLHUN (POH OpraHi3My camku. J[Jis HopManbHOTO mepediry
BariTHOCTI BEJIMKE 3HAUYEHHS Ma€ KOBTE TiJ10. OCOOIMBOCTAME PO3BUTKY 3apOJIKIB
CLIbCHKOTOCTIOAAPCHKUX TBApWH, IO MOTPAIUISIIOTh Y MaTKy, € HasBHICTh TPUBAJIOI
npepeaiMIUIaHTaniiiHoi ¢gasu, ska TpuBae a0 2-X TUxHIB. Ha moyarky miei crafii
3apOAOK 1€ BKPUTUH MPO30pOI0 OOOJOHKOK 1 3a0€3Me4YyeThcsl MOKUBHUMU
peYoBMHAMU 3 LUTOIIa3MHU. Po3BUTOK BiOyBaeThcs 10 cTanii OmactouuTH. Y
OJaCTOLMCTI KIITUHU HOAUISIIOTHCA Ha 2 TPYNH — KIITUHU 3apojika (eMOpiodnacty) 1
KJIITUHUA 30BHIIIHBOTO mapy — Tpodobmacty. ChopMoBaHUN 3apOJOK 3 IUTIAHUMHU
000JIOHKaMH TIPUKPITUTFOETHCS 10 CIM30BOi OOOJIOHKHM MaTKu 1 (HOpMYy€EThCs
TUTAlIeHTA.

Ilnayenma — 1ie IpOMKHUN OpTaH, IO 3A1MCHIOE 3B’ 530K MK OpPTraHi3MOM Matepi 1
3apoakoM. BoHa ¢dopmyeTbcs 13 3apoJKOBOI 1 MAaT€PUHCHKOI YaCTHH 1 32 THUIIOM
pPO3MIIIIEHHS BOPCHHOK Ha XOpIOHI Ta KPUNT Ha CIW30Bii OOOJNOHINI MaTKu
nooinAEmMbCaA HaA enimenioxopianviy, 0ecMoOXopianvHy, eHOOMenioxXopiaibHy,
2eMOXOpianbHy.

Enimenioxopianena naayenma — XapakTepHe CclIa0Ke pO3raidyXeHHS BOPCHUHOK
XOpioHYy. BOpCHHKM TPOHUKAIOTH Y MATKOBI 3aJ103U 1 KOHTAKTYIOTh 3 iX EIMITENIEM.
Bona 111¢ Ha3uBa€THCSI KOHTAKTHOIO 1 BJIACTHMBA CBUHI, KOOI, BEPOTIOAUIII.

lecmoxopianbna — Mae JIOBI1 1 pO3rajy’eHl BIAPOCTKH XOPIOHY, XapakTepHa
HAsBHICTh KPUNT, KapOyHKyNiB. BoOpcMHKHM XOpioHa 3armuONIOI0THCS y TOBLLY
CIIM30BOi O0OJIOHKM, pyHHYyIOuM 11 emitenii. g ruranienTa nmpuramaHHa >KYWHUM
(xopoBu, BIBII, K03U). Enoomenioxopianvia niayenma. BopcUHKH XOpioHA TakKoi
IUTALICHTH MPOHUKAIOTh Y TOBIIY CJIM30BOi OOOJOHKH 1 KOHTAKTYIOTh 3 €HJIOTENeM
KPOBOHOCHHUX KamijisipiB. IIpu 11boMy BOHU PYHHYIOTH CIMTENIH 1 BIACHY INTACTUHKY
CJIN30BOT OOOJIOHKH MATKH.

['emoxopianpHa MIIalleHTa MpUTAMaHHA TPU3yHaM 1 mpumaraMm. BopcuHKU xopioHa
i€l TJIANEHTH 3arTUONIOIOTECS B TOBILY CIM30BOI OOOJOHKH 1 MPOHUKAIOTH Y
KPOBOHOCHI Kamijisipu, TOOTO BOHH KOHTAKTYIOTh O€3MTOCEPEIHBO 3 KPOB 1O.

Y nmnmanmeHTax ycix THMIB KPOBOHOCHI pycia Iulofa W MaTepl 3aJMIIaloThCs
130IbOBaHUMH. MK HUMH € 2cemamonjiayeHmapruil oap’ep, HENPOHUKHUN IS
MIKpOOPTraHi3MiB, TOKCHHIB 1 aHTUTLI, IO MOXKYTh MICTUTHCS B KPOB1 Marepi.

7. llepiogu BHYTPIIIHBOYTPOOHOI0 PO3BUTKY CCABLIB

TpuBanicTe BHYTPIIIHHOYTPOOHOTO PO3BUTKY CBIMCHKHMX TBapHH pi3HA: Yy BEJIUKOI
poraroi Xynoou BoHa cTaHOBHUTH 285-290 mi6, y koner — 335-338, y oBeup —
145-150, y cBuneii — 110-114, y xkponis — 30 ni0.

Buympiwnvoympobnuii po3eumox ccaBlliB MOJISAIOTH HA TPU MEPIOAU: 3aPOIKOBHIM
(emOpioHaATBHU), IEPEATIIIONOBUI 1 TIJIOJJOBUH.

3apookosuii nepio0 — MOYUHAETHCS APOOJIEHHSM 3UTOTH 1 3aKIHYY€ETHCSI YTBOPEHHAM
MareHTy, (GOpMyBaHHSAM TKAaHWH 1 IMOYAaTKOM PO3BHUTKY OpTaHiB TiIa 3apojka
(opranorenes). Y Benukoi poraroi xymoOw BiH TpuBae mepir 35 mi6 BariTHOCTi, y
oBeub - 25-30, y cBuHel -23 00, a y KOHEH - mepill TpU MiCsIi BariTHOCTI.
[lepenmnonoBuii mepionq — 3akiHUYeThCsA (HOpPMyBaHHS TUIALEHTH, BiIOYBa€ThCS
AKTUBHHMI PO3BUTOK OPraHiB, iX CUCTEM 1 amapariB, Y 3B’S3KYy 3 UMM 30LIbLIY€ETHCS
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Maca emOpiony. lle#t nmepion TpuBae y Benukoi poratoi xyno6u 3 35-1 mo 60-ty 100y
BariTHOCTI, y oBellb - 3 30-1 mo 45-1y, y cBuHEH - 3 23-i mo 38-my 100y, y KoHel — y
MePIIIii MOJIOBHMHI Y€TBEPTOTO MICAIISI BariTHOCTI. Y TIJIOJOBUH Mepiof BiAOyBaeThCs
NOJANBIINN PO3BUTOK OPraHiB, MOYMHAETHCS iX (DYHKI[IOHYBaHHS 1 301IBIIYETHCS
Maca 1ioza. Y BEJNHKOI poraroi xyaoOu 1ei mepion Tpusae 3 60-1 moOu BariTHOCTI
70 1i 3aKiHYEHHs, y OBelpb - 3 46- i, y cBUHEH - 3 39-1 100U, a y KOHEH - 3 cepeluHu
YEeTBEPTOr0 MICSI 10 3aKIHYEHHA BariTHOCTI. BariTHicTh 3aKiHYYyeTbCS
HAPOKEHHSIM TLI0/IA.
8. Pouu

Poou (nonoeu) — cknaguuit ¢1310J0T19HAN, pePIEKTOPHUI MpoLec, AKHM
XapaKTEepU3YETHCS HAPOIHKEHHSIM 3pLIOTr0 KUBOTO IJI0/1a 1 BUJIAJICHHSAM
HABKOJIOTUTITHUX

obonoHok (mocmiay). Pedmekcu, 3a gomomMoror SKUX BigOyBarOTbCA POJH,
MOYMHAIOTHCS 3 TMOAPA3ZHEHHS 1HTEPOPEIENTOPiB MaTKU CHEIUpIYHUM OUIKOM, 1110
BUPOOJISIOTH (DYHKIIOHATBHO 3puil JiereHl miona. Pict ruioma 1 mocuieHHs HOro
PYXiB IIPpHU BIIHOCHOMY 3MEHIIEHHI KUIBKOCTI HAaBKOJOIUIIAHUX BOJ MPHU3BOIATH A0
MOJIpa3HEHHS BCE OIBINOI KUTBKOCTI PEIENTOPIB, a 1€ B IEBHUIM MOMEHT ‘‘3aITycKae”
POIOBY MisUTbHICTH. [limBUIyE€ThCSI BHAUICHHS OKCHUTOIMHY 1 aAIllETHUIIXOJIHY, IO
BUKIIMKA€ CKOpOYEHHS MaTku. B 1ieil 9ac CcyTTeBO 3HWKYETHCS BHUALUICHHS
MIPOreCTEPOHY, 30UTBIIYETHCSI CUHTE3 €CTPOTEHIB, SIK1 IEPEXOJIATh B aKTUBHY (OopMy
1 MABUILYIOTh CKOPOTIMBICTh MaTku. [lodaTtok poaiB CynpoOBOIKY€EThCS 3HUKECHHIM
30y/JIMBOCTI KOPW BeNUKHX MiBKyNb. Ilig wac poaiB peduiekTopHa 30yIJIMBICTH
COIMHHOTO MO3KY TIOCWJIIOEThCS, L0 B CBOI 4Yepry MiABUIILY€E 30YyMJIMBICTb
HEPBOBOTO 1 M’SI30BOT0 anapary MaTku. TpuBaiicTh poaiB (CTasli BUBEJAECHHS IIOMY)
y kooumu — 5-30 xB., y kopoBu — Bijg 20 xB. 10 3—4 roz., BiBIll - 5—30 XB., CBUHI -
2-20ron., y cyku - Big 10—15 xB. 10 12 rox., y kponwiii - 15-20 xB.

Po3MHOXeHHS ITHITI
VY camok mnTaxiB OpraHd PO3MHOKEHHS IMPEACTABIICHI SE€YHUKAMU 1

AUIenpoBoilaMu. SIK MpaBWio, y MNTaxXiB PO3BUHEHUW TIIBKH JIIBUM SE€YHHUK 1
ﬂﬁuenpOBiJ:[, a npaBHﬁ - peI[}IKOBaHI/Iﬁ Sleunuk Mae pizHiI po3mipu 1 Gopmy, sKi
3MIHIOIOThCSI 3 BiKOM MTaxiB. Po3mimieHuil BiH Oi1s mepenHboi YaCTKU HUPKHU. Y
nepiog  AWNEBIAKIAAaHHS B SIEUHUKY (OpMyeThes Oarato SHIEKITITHH, SKi
nepeOyBaroTh Ha PI3HUX CTaaisIX po3BUTKY. 1117 yac siinenecydocti seynuk B 10-15
pa3iB OUIbIIMN, HDK B mepio] crokoro. OBy HACTa€, KOJIU OBOIMUT JOCSTAE
35-40 MM y aiameTpi, 110 BigOyBaeThes mpuoau3Ho 3a 14 ni6. Ha moBepxH1 *KOBTKa
€ Outa misiMa - 1€ 3apOJKOBHMM JHCK a00 BiacHe sireximiTuHa. Ilicms oByssIi
’KOBTOK HAAXOAWTH y JIHKY SHLENPOBOAY 1 pyXaeThcs A0 Kioaku. [lpu 1mpomy
KOBTOK O0OEpPTAEThCS HABKOJO CBOEI MOB3IOBKHBOI OCI BHACHIJOK CHIPaJIbHOTO
po3TalllyBaHHs CIU30BOi OOOJIOHKM SIHLENPOBOLY 1 MOCTYIIOBO OTOUyeTbcs 4-Ma
mapamu Oinka. Jlo3pina sHNEKIITHHA NTaXiB Mae€ 3HAuYHI PO3MIpU 1 KOBTE
3a0apBIICHHS.

SitnenpoBia NTaxiB 3 BIKOM 3HAYHO 3MIHIOETHCSI. BilMOBIIHO 10 BUKOHYBaHO1
cKiIanHOl (YHKIII BiH MOMUISETbCS HA I'SITh YACTHUH: JIIKKY, OLIKOBY YacTHHY,
NEePEIINOK, MKapaIynoBy (MITAMHY MaTKy) 1 BUBIAHY (TIXBY) yacTuHH. Jlilika Mae
IIMPOKUI YEpeBHUU OTBIP 3aBAOBXKKH Onu3pko 4 cM. Y HIl BinOyBaeTbcs
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3aIUTTHCHHS STUIEKIIITHHN. BiJIkoBa 4acTWHA — HAWIOBIIMN BIIL sidtienpoBoay (y
Kype#t 10 25-40 cm). V Hiif SHIEKTITHHA 3HAXOAUTHCS OMM3bKO 4 TO/. 1 BKPUBAETHCS
OuKoM. Y TepemuniiKy yTBOPIOEThCS MiIIKapanrynoBa o0omoHkKa. J[omkuHa HOTo y
kypku 10-12 cm, y xauku 9-17 1 B rycku 9-20 cM. be3 "iTkux mex mepemuiiok
MEPEXO/IUTh Y MIKapaITyNoBy YacTUHY. BoHa Haliiupiia, MIIIKONO10HA, 3aBIOBKKHU
1m0 5-8 cMm. Y Hill yTBOPIOEThCS IIKapaiyna siiisg. BuBigHa yacTuHA, 3aBIOBKKHU
Oomu3pko 10 cM, € MicueM TUMYacoBOTro IepeOyBaHHS MOBHICTIO C(HOPMOBAHOTO
SIAIIS, [0 BUXOJIUTH 13 HEi B CEpelHIM BT KJIOaKW, a MOTIiM — Ha3oBHI. [{uki
HECYy4OCTl — Mepiojl KOJMU S HeCyTbcs 0e3 mepepBU, a MOBTOPIOBAHICTh LIUKIIIB —
[[€ PUTMIYHICTD HECy4yOoCTi. TpHBaIICTh LMKIY 3al€XKUTh BIJ TPUBAJIOCTI
dbopmyBanHsa s B sinenpoBoai (23-30 roxa.). YV OUIBIIOCTI KypeW OBYJIAILIsS
Hactae depe3 10-30 xB. micis 3HECEHHS MOMEpeaHboro sui. Kypu HecyThes sk
NPaBWJIO MPU JEHHOMY OCBITJIICHHI, aJie SKIIO Sille HE 3HECEHE 10 TEMPSIBU, TO BOHO
3aTPUMYETHCS [0 HACTYIHOTO JHS. ToMy IHTEpBal MIX IUKIAMU BHU3HAYAETHCSA
3aTPUMKOI0 C(OPMOBAHOTO SIMISI 1 HACTYIHOIO OBYJSILIEI0, TIOB’A3aHOI0 3
HACTaHHSAM TEMPSIBH.

Cmamesa cucmema camIld NTHII CKIIAJA€ThCS 3 JBOX CIM SIHUKIB, iXHIX NMPHIATKIB,
CIM’SIIPOBOJIB, SKI BIAKPUBAIOTBCS B CEPEAHIM BIAMIT KJIOAKH CTaTeBUMHU
COCOuUKamH, 1 (B JeSKUX BUJIB NTaxXiB) CTaTEBOTO WiCHA.

Cim’anux — TapHUM opraH OBajJbHOI 4M 0000MOAIOHOI (popMHU, PO3MILIEHUN OLIsA
NepeiHboi  4YacTKM  HUpoK. IlpupaTok  ciM’siHMKAa  pO3MIIEHHA  OuIs
JOPCOMENIAIbHOTO Kpal CIM SIHUKAa, Ma€ HEBEIMKI PO3MIPH 1 SICKPaBO-KOBTE
3a0apBieHHs. CKIIaJoBOI0 HOro 4YacTUHOIO € JAyXe 3BHBUCTAa NPOTOKa, sKa
NEePEXOJIUTh Y CIM SITPOBI.

Cim’anposio — napHUI 3BUBUCTHI TpyOUaCcTHl OpraH, 0 MPOXOAUTH JIATEPaTbHO B1JT
CEYOBOJIIB 1 BIIKPUBAETHCS Y CepenHii Bl kimoaku. [lepen BragiHHAM Yy KIIOaKy
BiH BHUIPSMITIOETHCS, TIEPETBOPIOIOUMCh Ha CiM SBUIOPCKYBAJIbHUN KaHAI, SKHI
3aKIHUYETbCSI CTAaTEBUMHU COCOUKAMHU.

Cmamesozo uneHa y OUIBIIOCTI TNTaxiB HeMmae. TIMBKH Yy CTpayCiB 1 TyCAYHX,
0COONMMBO Yy Kadypa, BiH JTOCHUTH J00Ope PO3BUHEHHI 1 YTBOpEHHUH 31 CKIAJ0K
BEHTpaJIbHOI CTiHKM Kioaku. O6’eM esakymsaty y nTuri npubdausao 0,8 M. V 1 mn
CHEPMH MICTHTBCS 10 7 MIIPJI. CIEPMATO301/IB.

Po3BuTOK 3apojka 3MIMCHIOETHCS 3a JOMOMOIOK) HACHUJKYBaHHS a0o0 1HKyOarlii.
HacumxyBaHHs — pO3BUTOK 3apOJIKIB IM1Jl KBOUKOIO; 1HKYOAI[isl — pO3BUTOK 3apOJIKIB
B iHKyOaropi. Kypuara BuBoasThCA Ha 21-y 100y, kaueHsTa — Ha 28-y, IHIMYaTa — Ha
28-29-y, rycensta — Ha 29—-30-y 100y micis moyaTky HacHKyBaHHs (1HKyOarlii).

HaifinTeHcuBHiIe eMOpIOH PO3BUBAETHCS B Iepiil 5—6 mi0 HACHUIKyBaHHS YH
iHkyOarii. [lami #ioro pict cnoBinbHIOETHCSA. EMOpIOHH, 1110 pO3BUBAIOTHCS 3 SIEITD,
OJIEpP’KaHUX B1J MOJIOMX Kyped 3HAUYHO BIACTAIOTh Y CBOEMY PO3BUTKY MOPIBHSIHO 3
eMOpioHaMHu Bij Kypeul crapiioro Biky. PO3BUTOK Kypsidoro siifis BiOyBaeThCs Mpu
MEBHIM Temmeparypi, BOJIOTOCTI 1 Ta30BOMY CKJIai MOBITPs. Y MPOIECI PO3BUTKY
eMOpiIOH BHUKOPHUCTOBYE 3aracu OUIKiB, )KUPIB 1 BYIJIEBOIB, a TAKOXK MiIHEPATbHUX
PEYOBHH 1 BITaMiHIB, 110 MICTSTHCS B fAiilli. Y MepIli AHI BiH OTPUMY€E MOXKHUBHI
PEUOBHHHM 3 JKOBTKA, SKHI i BILTUBOM (PepMEHTIB poO3pimKyeThes. 3 12-1 mobu y
KypsluMX 3apOJIKIB TOYMHAETHCS IHTEHCHBHE BHUTpPAa4aHHS OLIKIB. Y IOYATKOBIN
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CTafll pO3BUTKY IHTEHCUBHO BUKOPHUCTOBYETHCSI HEBEIMKA KUIBKICTh BYTJIEBOAIB, SIKi
MIiCTAThCS B siiimi. JKupu, 10 € TOJIOBHUM EHEPreTUYHUM JIKEPEJIOM,
BUKOPHUCTOBYIOThCS TIEPEBAXHO B JApyrii monoBuwHI 1HKyOamii. MiHepanbHi
PEUOBMHHM CHOYATKy HAJIXOJATh 3 JKOBTKa 1 Oinka, a B MIBHIMHUKA Tepion
BUKOPUCTOBYIOTHCSI MIHEpaJbHI PEUOBUMHHM IKapaidynu. OcoOnMBO 1HTEHCHUBHO
3apOJIOK KYpPKH CIOKMBA€ MIHEpalbHI PEYOBUHU 3 15-1 100U pO3BHUTKY, KOJIH
dbopmyeThest KicTaK. Bomy Kypuari mij yac Moro po3BUTKY jJa€ OlKOBa 4acTHHA
aiist. Po3BUTOK eMOpioHa 3HAUHO MPUCKOPIOETHCS MPpHU HasiBHOCTI BiTaMiHiB C 1 PP.
Jluxae 3apopok B mepurl JHI 1HKyOaiii KucHeM >xkoBTKa. [Ipubnuzno no 7-i nodu
PO3BUTKY (YHKIII0 OpraHa AWXaHHS TOYHMHAE BHUKOHYBAaTH AQJIaHTOIC - TOHKHMA
pO30pUl MIIIOK, KUl HAalOBHEHMH PIMHOIO 1 BUCTENSIE Maike BCIO IOBEPXHIO
niag mkapanynow. Cepo3Ha 0o00JI0OHKa, a yepe3 Hel 1 IIKapaidyna 3 €IHYIOTbCS 3
KPOBOHOCHUMM CyAMHAMM ajaHroica. TakuM K€ [UISIXOM BHMBOAMTHCA 1
Byriekuciuii ra3. Ha 20-y 100y Kypua mpoOuBae «Iyry» 1 poOUTh BAUX JICTCHIMHU.
Cratp y Kyp4arT MOXXHA BU3HAYUTH B JIOOOBOMY BIlli: Y TIIBHUKIB BJAETHCS TOMITHTH
PYIMMEHTAapHUN CTAaTeBUN WIEH y BUDISIAI HEBEJIUMKOrOo ropOka Ha CIM30BIN
0OOJIOHIII KJIOAKH.
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