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mae oamu Ham moxxnusicme cmamu 6inew 0o06pumu,
YineHUMU i cnpaexXHimu Hamypamu.,

Kapn Nocmae lOHz (1875-1961) —
weeuyapceKut ncuxonoe

\ BueyenHs npupodu noduHu

AR NMPALOBATHU 3 NIAPYHYHHUKOM?

OpraniaMm JIIOOJUHH — Ile He JiAIIe OiojioriuHa cmcTeMa i3 KJIITHH, TKa-
HHUH, OpraHiB i cucteM oprasiB. Ille HabaraTo i1 HabGararo Ginbire. KokHa
JIOAMHA — JUBOBHXKHHI MiKPOCBIT, 3aXOIJIMBe IIOENHAHHSA 0i0JIOriuyHOIO #
COIliaJIbHOT'O, HEeIIOBTOPHICTh, K01 He 0yJI0o, HeMae y JaHOMY 4Yaci i He Oyze
y MaiiOyTHEOMY.

IIinpyyHUK IIpONOHYE He JIUIIIe HOBI 3HAHHSA, ajie i JJOIIOMOXK€e PO3BUHY-
TH BJIACHI cIloco0M AisinbHOCTI, copMyBaTH yIomoOaHHS ¥ CTaBJIEeHHS IJIs
Toro, 106 peasrisyBaTH HalmnpekpacHinIi axkocti Homo sapiens — motpedy
MMi3HaBaTH 1 TBOPUTHU. A IJA I[bOT0 MOTPiOHO mizHaTU caMux cebe. «IlizHait
cebe i TW misHaem cBiT» — roBopuadm apeBHi. Ile momomoske 3pos3ymiTu
BJIACHY iHJAMBiAVaJbHICTH Ta HENOBTOPHICTH, BIAKPHMBA€E MOXKJIMBOCTI J0-
CATHEHHA YCIIiXy ¥ IoBarv iHIIUX JIIOJei.

HaBuanpHuUiT MaTepiaja ImiI[pydYHUKAa CTPYKTYPOBAHO 3a po3aijlaMu, Te-
maMu i maparpadamu. KokHa Tema Mae 1miTh maparpadiB i mepenbauae
JiAJBbHICTE YOPOILOBK 6 HaBuaJbHUX roAuH. Matepiaj nmaparpadga moumHae
nuraTa, aopusM, BipIIOBaHUH pAAOK abo BUpa3 BUJATHUX HaYKOBILIB,
¢ismocodiB, MHUTIIIB, I[iKaBUX JIOJeil IMpo IIPUPOAY, 1l Kpacy Ta 3HaAUeHHS
nasa noauau. ani pyopuku «IlikaBo», «3akapOoByemo», «J/lymaemo pa-
30M», « HOBUHM HayKHU», «¥YCBIIOMJJIIOEMO» TOIIO, IIIO MICTATH 1JI0OCTPATHUB-
Hi 3aBJaHHS, BBifIHI BIpaBHU, KJACUUHI eKCIEePUMMEHTH AJA 3alliKaBJIeHHS
Ta MOTHUBAILiI.

3MICT. V¥V amicTi naparpada K DpaBUJIO TPHU PO3MiJIH, KOXKHHUNA 3 IKUX
MOUYMHAETHCA 3allUTaHHAM. SHaAUHA yBara NpUjijieHa 1JIOCTPATUBHOMY
amnaparty, AKUHA MICTHUTL MaJIOHKH, PUCYHKH, CBITJIMHHU, TaOJHIIi, CXeMH,
1[0 JOIIOMOJKe Y 3allaM’ ATOBYBaHHI Ta ycBimomJyeHHi iHdopmarii. Posgin
MICTUTh TaKOXX 1HTerpaTUBHI 3aBHaHHA «/IluTA4ui 3anmuTaHHA», «CMinrHa
biomorisai», «CnaBa 3C¥Y», «MauapiBua reorpadisa», «Biomoria+diszukar
Toro. HailiBa)kauBime y 3MicTi KoxkHOro maparpady BUAiLJIeHO YV po3aijii
«KopoTko mmpo rojoBHe».

AlA/IbBHICTb. HaBuanbHa AisANBHICTH YIPOAOBXK KOXKHOI TeMH opra-
HI30BYETHCSA 3TiHO 3 MOCJIIOBHICTIO IpolleciB ImidHaHHA: 1 eTam — «3a-
nam’amosyemo»; 2 eran — «Yegidomanoemo»; 3 eTanm — «3ACMOCOBYEMO»;
4 etant — «Ananizyemo»; 5 eran — «Ouinwemo»; 6 eran — «Cmeopremor.
Y 3MmicTi 11bOro po3Aisly MPOIMOHYIOTHCA HABYAJIbHE, PO36UBAJbHE Ma UiH-
HicHe 3a80aHHA 3 YiTKO c(OpPMYJIbOBAaHUM OPI€EHTUPOM Ha [IOCATHEHHSA
pe3yabTary (enexkmporHuili dodamok «/isavHicme»). 3MicT 3aBIaHb opra-
Hi30BYETHhCS HABKOJIO OCHOBHOI'O IOHSATTS, OCHOBHOT'O CIIOCODY MisIIbHOCTI
Ta IIiHHICHOI KaTeropii, AKi1 BUIiJIeHl *KUPHUAM Pi3HOKOJIPHUM IIPUQATOM.
Hanpuknan, JCHUBA IIPHPOJAA, OOCJ/IIAJKEHHA, IIPUPOIHHUYO-
HAYKOBA KAPTHHA CBITY. [na gocaArHeHHA KOHKPETHHUX pe3yJbTa-
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TiB PO3BUTKY YMiHB po3po0JIeHi OCHOBHi crocoOW HaBYAJIbHOI AisAJIBHOCTI:
docnidncenHs, iIHPOpMYBAHHSA, 06T PYHMYBAHHA Ta PO38° A3AHHS NPOO.IeM.

PE3Y/IbTAT. OuikyBaHi pesyJbTaTU HaBYaHHSA, IO cHOPMYJIBOBaHI y
HaBUaJbHilI Iporpami B posfisax «3HaHHA», «YMiHHA», «CraBieHHS»,
3TrpyIOBaHO y HiAPYUYHUKY [0 KoykHoro mnaparpada. Ile ymMoskiIuBIioe op-
ra”izaiiro (popMyBaJIbHOIO Ta IMiICYMKOBOIO OI[iHIOBAHHA (eJleKMmMpOHHUILL
dodamok «Pesyavmam»).

CAMOPO3BUTOK. Ha nouatky Temu y pyopuui «Camoopeanizauisn»
IIOJAETHCA MEePesiK NPoOEKMHUX 3a60aHb IJIs NiTOTOBKHM YIPOLOBXK TeMU
Ta IXHi#A npeseHTAaIlil Mo 3aBeplleHH] Iiel Temu. ¥ poanaiai «CamoHasuaH-
HA» TigibpaHO ocobucmicHi, pezynramuéHi, Ni3HA6aJbHi, KOMYHIKAMUE-
Hi Ta UiHHiCHO-eMOULlHI 3a80aHHA — TIO OJHOMY IJII KOXXHOTO YPOKy. A
y pyopuii «CamoouiHweaHHA» 3i0paHO 3aBAaHHA AJadA (opMyBaJIbHOTO
(Ha posnizHasaHHA, penpodykmueHi, NpodYyKMUBHO-KOHCMPYKMUBHI ma
npodykmueHo-meopui) Ta MiACYMKOBOTO (memamuyHo-diazHocmyeaibHi
3a80aHHs) CaMOOI[IHIOBaHHsA. [[JId CaMOKOHTPOJIIO 3HAHb IIPOIMOHYIOTHCH
HOBI ¥ ImikKaBi MJiAd YYHIB/yUYeHUIb BUJAU TECTiB: TeCTU-KOHCTPYIOBaHHA,
TEeCTU-CIiBBiIHECEHHA, TeCTHU-3aCTOCYBaHHsA, TeCTHU-y3arajJbHEHHA TOIIO
(erexkmporHuUll dodamok «Camopo3sumor»).

Besuka yBara y Hipy4HHKY NOpUALIAETbCA (PpOpMyBaHHIO IPHUPOIHU-
40-HayKOBOI I'PaMOTHOCTi, fKa CTOCYEThbCA 3HaHb IIPO HAYKy, BHUAATHUX
HayKOBIIiB Ta HAYKOBi TeXHOJIOTil, YMiHb Ta HABUYOK, IIOB’A3aHUX 3 HAYKO-
BUMU 3aBHaHHAMU, I[IHHICHUX CTaBJeHb [0 HayKH, HaYKOBHUX IIIAXOIiB Ta
npupogHUYUX npobseMm. Tak, Ha mMoOYaTKy KOKHOTro mnaparpady MicTUTbhbeCA
UTaTa BiIOMHUX HAYKOBIIiB, aKTyaJisallid OIMOPHUX 3HaHb YacTO OB’ sI3aHa
13 Ba’KJIMBUMU HAaYKOBHMHM BIIKPUTTAMH, IIicJasa 3MicTy nmaparpadiB AJs 03-
HallOMJIEHHS IIPOMOHYETHCA iH(GopMAaIlid IPo BUAATHUX KiIHOK-HAYKOBUILb.

IlizpyyHuK cTBOpIOBaBCSA 3 MeTOIO OpraHisallii MpoAYKTHUBHOTO HaB-
YyaHHA. ¥ 3B A3KY i3 IIUM TOJOBHOIO CTajla BUMOTA MO0 CNPAMOBAHO-
cmi yuHie /yueHuuvb Ha O0iAnbHicmb, 3a AKOI 3aCBOEHI 3HAHHA CTAlOTh
3aco00M pO3BUTKY YMiHB Ta HaBUYOK MJIS TOro, mob6 ¢dopmMyBaTH ocoOH-
CTiCHe CTaBJIeHHA 0 HABKOJIUIIHbLOTO. YUYHi/yUeHUIIl 3a JOIIOMOI'0OI0 BUU-
TeJd /BUUTEJbKHU, Y CHIBIOpalll 3 IHIIUMU Ta CAMOCTIHHUMU 3yCUJLIIAMU
OpPraHi30oBYIOTh HABUAJbHY HiAJBHICTh Yy BHUIJIAAI 0COOMCTICHOI OCBiTHBOI
TpaekTopii, POopMyIOTh 8.acHiI cnocobu difgabHocmi Ta CTBOPIOIOTH 0CoOU-
cmicHi oc8imHi npodyxmu.

CononmiBaemMocs, IO HiAPYYHHK [JOIOMOXKe BaM CTaTH OCOOMCTICTIO Ta
chopmyBaTH GaraTHil apceHas NisIJIbHICHUX MOXKJIHBOCTEH IJIs IIi3HAHHA
HOBOI'0, KPpacHuBOI'0, KOPHUCHOTI'O i MOBYAJBHOTIO.

Yenixie y HaéwaHHi ma HOBUX 6NLACHUX
iHmenexmyanvhux éidxkpummiae!
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Po3gin Il. NTIOAUHA TA II NTPUPOAA
Tema 1. OPFAHI3M /IIOAUHU

Xuee moii, xmo He xuee 05 cebe,
Xmo 0ns opyaux subopioe xxumms.

Bacune CumoHeHko (1935-1963) -
YKpaiHceKul noem i xypHasnicm, wicmoecamHuk

§1.1. OPTAHI3M /IIOAUHU AK BIONOTN4YHA CUCTEMA

Mipkyemo! «Mu sxcusemo y ceimi, y axomy 1todu sHaoms Habazamo 6inb-
uLe npo BHYMpPIiWHe yaaulmyeaHHs aemomobins abo H npo pobomy Hoym-
0yKa Yu CCHCOPHO020 Mene@oHYy, AHiN NPO 6AACHUILL Op2aHizm. Ane i 0ns
KOJ}#CHO020 3 HAC HUMIMEBO BAMCAUBUM € POIYMIHHA MO20, WO makKe Haule
minao, 1K 60HO ynopadkosaHe i K npayloe, wo ozo nidmpumye, a w0 6uso-
dumpv 3 pieHosazu». YoMy opranism JgroauHU — GiosoriuHa cucrema?

3MICT

AKi OCHOBHI B/1aCTUBOCTI OpraHiamy ArAuHu?

Opranism JIOAUHU € OAHiI€I0 3 HallicKJIagHIMMUX 6iocucTeM, AKa Mae Taki
PiBHI oprasnisaiii, AK MoaeKYAAPHULL, KAIMUHHUL, MKAHUHHUIL, OP2AHHUIL,
cucmemHuii. Ha KoxXxHOMY 3 IUX PiBHIB Bif0yBalOThCs IIpoIecu, 1[0 BU3HA-
YaloTh IiJIicHe iCHYBaHHs OpraHismy.

OpraHiam
Cucrema

opraHis ~__—% '

KnituHa

Monekyna

: \

Opraniam JIOAWHU — Ile BiIKpUTa cucTeMa, SKa IepebyBae B cTaHi mo-
cTiitHOI B3aeMofii (oOMiHY peuoBHMH, eHeprii Ta iHgopmMmallii) i3 30BHIiIIHIM
cepenoBUINeM. ¥ IIiif B3aeMOMil HAJA3BUUAWNHO BaKJIUBUMHU NI OPTraHIZMY

In. PigHi opaaHi3ayii opaaHiamy noduHU
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€ Tpu OYHAaMeHTaJbHI BIaCTUBOCTi: camopezynsyia njisa 30epekeHHs BHY-
TPilIHBO1 CTAJIOCTi, CAMOOHOBJNEHHA, TOOTO YTBOPEHHS HOBUX MOJEKYJ i
CTPYKTYP, Ta camosidmeoperHHs 0Jisd 3ab0e3lleueHHA CIIaJKOBOCTI MiK 6aTh-
KaMHu u Hamaakamu. O3Haku OYI0BH, KUTTEMISAIBHOCTL Ta MOBEAIHKHN BH-
3HAUaIThCsA IM'eHOTUIIOM Yy B3a€EMO/il 3 UNHHUKAMU CepeIOBUILA iICHYBaHHA.

Bionoris + YkpaiHcbKa niTepatypa @ IIlo Tu 3Haelw, Wo T — NioauHa?
make 6ionozivna indusidyanvricmv? Yomy e  Tv 3HAEW NpO Ue YM HI?
KOMHCHOI NI00UHU CB05 HenoeémopHa ycmiuika, YCMIWKa TBOSA —eauHa,

nowymmas, eidminox 3abapenreHHs oueil, ceoe MyKa TBOA —eauHa,
- Oui TBOI — OHI.

Bacune CuMOHeHKo
Aki piBHi opraHisauii opraHismy nroauHu?

YmopaakoBaHiCTh, AK HaW3araJibHiIlla BJIACTHUBICTH >XHUBOr0, Ma€ OCO-
O6JMBOCTi, IpUTaMaHHI KOXKHOMY 3 PiBHIB oprasisaillil HaIioro opraHiamy.

Monerxynaprnui pigens. CKIaJHUKaMU IIbOI'O PiBHA € XIMiUHI ejleMeH-
TH Ta PEYOBHUHH, 10 OepyTh yuacTh y 0iodisMUHHX mpolecax i Oloximiu-
HHUX peakIifax.

Kaimunnui pieens. OCHOBHUMY YaCTUHAMU KJIITHUH JIIOAWHU, AK 1 B
POCJIMH, TBapUH Ta IpubiB, € nogepxHesuil anapam, yumonJaasma i s0po.
CaMe Ha IIbOMY PiBHI BUABJAIOTHCA BJIACTHUBOCTI KUTTA, TOMY KNiTUHA €
0CHOBHOI0 0duHUYyelo 6ydosu U HummedigabHoOCmi opzaHi3my.

TranunHul piéenb GOPMYIOTH KJIITUHH, AK1 HOEAHYIOTHCA B I'PYIIU I
BUKOHAHHS M€BHUX YKUTTEBUX (QYHKIIM. TKaHUHA — CYKYNHicmb KAIMUH i
MINCKAIMUHHOL PeUOBUHU, €OUHUX 304 NOXO0O0NCEHHAM, 0CO6aUBOCMAMU OY-
dosu ma ¢pyHkuiamu. B opraniami JOAUHEA pO3Pi3HAIOTH 4 TUNTX TKAHUH —
enimenianvHi, cnoiYyuHi, M’ 43080 Ta Hepeosa.

OpzanHuil piéenv opzaHi3ayii BU3HAUAETHCA YIOPANKOBAHICTIO TKa-
HUHHOI OyZI0BH, OCHOBHOI Ta AoAaTKOBUX (QYHKI[iM. B yrBopeHHiI oprana
3a3BUYail 6epyTh ydyacTh yci 4 Tunu TKaHUH. DYHKI[iIOHAJIBbHA TKaHUHA
opraHa, III0 BUKOHYE OCHOBHY (DYHKI[il0O opraHa, € HOI'o napeHximor, a
CIIOJIYUHA TKaHMHA, III0 BUKOHYE OONaTKOBiI (yHKIIii, dopmye cmpomy.
Hanpukiaza, mapeHXiMy CIMHHHUX 3aJI03 CKJIaJa€ 3aJIO3UCTHUI emiTeii,
a CTpOMY — BOJIOKHHCTAa CIIOJIyYHA TKaHWHA, B AKill IIPOXOAAThH CYLUHH,
HepBU.

CucmemHuil piéenv HOPMYIOTH cllelliayizoBaHi (i3i0JI0riUHi CUCTEMHU Op-
raHiamy. ®isionoriyHa cuctema — cykynHicmv opzaHie, aHamoMiuHO noedHa-
HUX Midc coboto 0ns 30illcHeH A (izionoziuHol pyHKkyii. B opranismi JoguHu
BHUILJISIOTh OIIOPHO-PYXOBY, CepIleBO-CY-
IWHHY, OIWUXalbHY, TpaBHY, IIOKPUBHY,
ceuocTaTeBy, CTaTeBY, CUCTEMY €HIOKPUH-
HUX OpraHiB, HEpPBOBY, IMyHHY, CEHCOPHi
cucrtemu. Opranu pisHUX (QiziogoriuHux
CHCTEM THUMYAaCOBO IOEAHYIOThbCA yV (PYyHK-
IIiOHAJBHI cUCTeMH [Jisd 3abe3lnedyeHHA IIi-
JIICHOT'O iCHYBaHHS OpraHiaMy.

pulmones

cor

gaster
hepar

BIO/ZIOTIA + /latuHa & Hasuearw op-
2aHU N100UHU, NO3HAYCHI JAMUHOIO.
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AKi OCHOBHI XiMiYHi CKAQgHUKKN OpPraHismy A0AUHK?

CrkJIaJHIKaMHU MOJIEKYJAPHOro piBHs opraHisalii € XiMiuHiI eJeMeHTHU
Ta PeuyoBHHH, 110 OepyTh yUacTh y 0iodi3MUHMX IIporecax # OioxXiMiuHHX
peakmniax. 3 nonang 100 Bl,lIOMI/IX XiIMIYHHX eJleMeHTiB 01u3bK0 90 MicTUTH-
cA B OpraHisMi JIOAMHH. IX mozinaioTs Ha rpymnu: opzanozenu (OKcurew,
I'inporen, Kap6on, Hitporer), maxpoenemenmu (Kanpuiii, Kaniii, Hatpiii,
®epym, Marniii, @ochop, Cyasdyp, Xiaop) Ta mikpoesemeHmu (HaIpu-
kiaan, Kobaner, Kynpym, I[lusk, Hox, ®ayop Ta in). Haiibinpmuii BMicT
cepeJl HEOPTaHIUHMX CHOJIYK Ipumajgae Ha 6ody (6x. 60%) Ta miHepanvHi
coni. OCHOBHUMHU KJlacaMU OpPraHiYHMUX PEUYOBUH B OpraHismi € gyezaesodu,
acupu, 6iAKU, HYKAEIHO6L KUCIOMU.

BIO/NIOTIA + Ximia @ [Jo saxozo kaacy HeopzaHivHux Py .
pevosun Haaexwumv CaCO;, wo € OCHOBHUM KOMNOHEH- ;
mom xXimiunozo cknady xicmow?

KopoTKo npo rosnoBHe

» OPrAHI3M NKOOUHU — ue uinicHa BigkpuTa BionoriyHa cucTema, SKiin BNacTuBi piB-
HeBIiCTb, caMoperynsauis, camoBiATBOPEHHA Ta CAaMOOHOBIEHHS.

» OpraHiam noavHyu — ynopsigkoBaHa piBHeBa bionoriyHa cuctema, B AKid BUOINSOTb
MOMEKYNSAPHUIA, KNITUHHWIA, TKAHWUHHUIA, OPraHHUI Ta CUCTEMHUIA PiBHI opraHisauii.

»  OcHOBHI XiMiYHi cknagHWKK opraHiamy NioAWHW HeopraHiyHi (Boda, MiHepanbHi coni) Ta
opraHiyHi pe4oBUHU (BYrneBoaM, Niniau, Ginku, Xupw, HyKneiHoBI KUCNOTH).

AiaAbHICTD
Pigens «3AIIAM’ATOBYEMO»

Hasuanvne zasdanna. IlJo cninenozo mae opzanism n00unHU 3 iHUWU-
mu opzanizmamu? Onopra cxema. OPTAHISM JIFO[IMHU.

Possusanvhe 3asdanna. Y womy nonszae ckaadnicmes opzani3my nio-
dunu? [locaidHuuyvka enpaséa. AHTPOIIOMETPHUYHI IOCIiIKeHHs OpraHis-
MiB.

Ilinnicne 3aedanna. Yu nompibHe po3yminHA 06ion02ivHOL iHOUGI-
dyanvhocmi 0 QOPMYEAHHA YAE6LeHb NPO 61ACHY OCOOUCMICHY YiH-
Hicmb? Bnpaea dasa eusnavenns. [1lo take «[igHicTh MroAUHU» 7

PesyabTaT

OuikyBaHi pe3ynsratm HaB4aHHA (Y4yeHb / y4yeHuus...)
* gU3Ha4ae: ocHoBHe noHAaTTa OPFAHISM NKOOAWHA

* yceidommroe nizHasanbHy cumyayito: ana QOCNIOAXEHHSA opraHiamy niogvHu 3 BUKo-
PUCTaHHAM aHTPONOMETPUYHUX METOLIB

* B8U3Ha4ae cymHicms yiHHicHoi kameeopii: FIAHICTE NKOOWHWU

CamMmopoO3BUTOK

Camoopeanizauisn. KpeamusHe 3ae6danns. Bubupaio TeMy IJIs CTBOPEH-
HA Ta Opes3eHTallil (3axXMCTy) HaBUAJbHOI'O IIPOAYKTY Ha IIiJCYMKOBOMY
ypoui (IUB. JOZAaTOK [0 HiJpyUYHHKA).

Camonaeuanus. OcobucmicHe 3a8danHs «Baacmueocmi xapaxmepy».
Tect. BumipioBanHA piBHsA camoroBaru (3a metoaukoio «Illxkana M. Posen-
Oepra»).

Camoouinweanns. Ilpoznosysanvrie 3asdanus. Tect. Opranism.
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QOyHkyia 6yoye opaaH.

X.-b. Jlamapk (1744-1829) -
¢paHyy3bKuli npupododOC/TiOHUK

YCBl,qOMMOEMo Bap6apa Max-Kninmox (1902-1992) —
aMepHKaHChbKa HayYKOBHUIA, JaypeaTka HobelriBecbKol Impe-
mii 3 ¢isiosorii # MegUIIUHI «3a BiIKPUTTA MOOLTBHUX
TeHeTUUHMUX eJIeMeHTiB» nucayua: «Hemae dsox abcoaom-
HO o0HakKo8ux pocauH. Bcei eoHu pisHi, i Ak Hacaidok, eu
NOBUHHI 8UBYUMU U0 Pi3HUYI0». A Ui € abCOJIIOTHO OfHA-
KoBi ABi mromuHM?

3MICT

Yomy K/NiTUHA € OCHOBHOI CTPYKTYPHOIO
M PYHKLIOHA/ZIbHOKO OAMHULIEIO OPraHis-
My A0AUHU?

KrniTuHa € CTPYKTYPHOI OJUHUIIEI0 Opra-
Hi3My JIOJAWHU, TOMY IO caMe 3 KJIITHH IO-
OyzoBaHe TijO, 1 PYHKI[IOHAIBFHOIO OJUHUIIEIO
TOMY, II0 3a0e3lleuye BUKOHAHHA KUTTEBUX
(byHKIIIH opraHiamy.

KiaitTuau opranismy mo0yaoBaHi i3 KoMIIO-
HEHTIB, KOJKHUA 3 SKUX MA€ CBOE IIPU3HAUEH-
HA. Bsaemoito 3 HAaBKOJHUIITHIM cepe/IOBUIIEM
3abesneuye kaimuHHa mMembpana. BHyTpimi-
Hill TpocTip KJIITHMHU 3amoBHeHUl yumonaas- 1. bydosa knimuHu opaaHismy
MO010, T110 MiCTUTD Op2aHeaU — CTAJI CTPYKTYpH moduru: 1— membpara,
KJIiTUHA 3 OeBHUMHU QyHKIiamu. Tak, mi- 8 — RRITIUNERL BRI,
moxoHOpii 3MINCHIOIOTH OKUCHEHHS PEeYOBUH 3 —nlsochu, = M’mOXOHapm.'f
i cuntes AT®, zizocomu — po3MIeIJIEHHSA v O B R pa I'o.r{ba)m.,

7 — eHOonnasmamu4Ha cimka,
CKJIQJHUX TOKHUBHUX CIOJYK. OcHOBHOIO 8 — yumonnasma
dbyukiero endonaasmamuyrol cimku (EIIC)
€ TPaHCIIOPT PeYOBUH yCepeAWHi KJIITUHHU. ¥ cHHTe3i O0inKiB OepyTh yuacThb
pubocomu. llepeTBOpeHHsI peyOBUH Ha IOPMOHM, (pepMEHTH Ta iHIIL (pyHK-
I[IOHAJBHI CHOJIYKH BifnOyBaeThcA B anapami Ioavoxuci. KaimunHnuilt yeHmp
Oepe yuacTh y nofisi KJIiTHH. f10po € HaliBasKIMBIIIIOI0 YaCTUHOIO KJITHUHH,
V AKIiH 30cepesKeHa reHeTUUYHAa iH(opMaIllia BCLOro opraHiamy.

IIpomecu, 1o 3AiliCHIOIOTHCA KJIITHHAMM, HAA3BUUYalHO Pi3HOMAHITHI,
i camMe BOHHM BH3HAUAaIOTh BiMiHHOCTI KJITMH y OymoBi, po3Mipax, opmi.
Heliporn MaoTh KOPOTKI Ta IOBTi BiIPOCTKHU [JIA IIPOBEeNeHHS HEPBOBUX
iMmysabciB, a M’ A30Bi BOJIOKHA — HUTKOIOAiIOHI opraHenu (Miogibpuan), 1o
3a6e3MMeuyTh 1XHIO 3IaTHICTh A0 CKOPOUYEeHHA.

flka NnpuYMHa Pi3HOMaHITHOCTIi TKAaHMH B OpraHi3mi AlOAUHN?

TraHMHY TBapWH i JIOAUHM, HA BiIMiHY BiJl POCIMHHUX TKAHWUH, MalOTh
MiKKJITHHHY PEUYOBUHY Ta YTBOPIOIOTHLCSA 13 3apOJAKOBUX JIUCTKIiB.

8

issuu-downloader.com



EniTeaiajapHi TKAHMHM PO3MiIlleHiI Ha MeXKi Mi)K 30BHIIITHIM Ta BHYTpilI-
HIiM cepefOoBHIIleM OpPraHismMy ¥ 3[iHACHIOIOTH (PYHKI[II 3aXUCTy, BUAIIEHHSA
1 0OMiHY peUOBUH i3 cepeloBUINEM. ¥ 3B’A3KY 3 ME)KOBUM PO3TAIITYBAHHIM
IIi TKAHWHU 3JIaTHI 10 pereHepailii, modyaoBaHi 3 HIIiJIbHO IMOETHAHUX KJIi-
THH Ta HEe3HAUYHOI KiJIBKOCTI MiKKJIITUHHOI PeUOBHHHU. 32 0COOJIMBOCTSIMHU
OymoBu, QYHKIIill Ta Miclle3HAXOIXKEHHA PO3PiBHAIOTH JBa OCHOBHUX BUIU
emiTenilo: noxkpueénull (odHowaposuil (nnockuii, KyOiuHWI, IpU3MaTHU-
HUM, BiiyacTuil) i 6azamowaposuil (3poroBiinii, He3pPOroOBLINA, Iepexif-
HHUI) Ta 3ano3ucmuil.

CoouyuHi TKaHMHHM CKJIQJAaIOThCA 3 Pi3HUX 3a (POPMOIO KJIITHH Ta pPO3-
BUHEHOI MIKKJIITUHHOI peuoBUHHU. Il TKAaHMHU yTBOPKIOTH KiCTKH, Xps-
I1i, BXOJATH [0 CKJaJy BHYTPIIIHIX OopraHiB Ta 3’€JHYIOTH 1X Mi’K co00I0.
TKaHUHU XapaKTepU3YIOThCS PO3TAIllyBAaHHAM ycepeiuHi opraHismy, BH-
KOHAHHAM OIOpHO-TpodiuHUX Ta 3axucHUX GyHKNiIN. CnonyuyHi TKaHUHU
(y posmiupeHOMY 3MicTi HOHATTA) 00’€IHYIOTH: MKAHUHU 6HYMPIULHBO20
cepedosuuia (KpoB, Jdimda), racHe CnoayiHi MKAHUHU i3 cneyiaibHUMU
enacmusocmsamu (kupona (6isa Ta Oypa), peTUKyJIApHA, MirMeHTHAa, CJIHU-
30Ba), CKeJIeTHI cnoJiyuHi (KicTKoBa, xpdAmoBa). [[luM TKaHMHAM HaJIeXKUTh
BUHATKOBa POJIb V BIAHOBJIOBAJLHUX IIpoIlecax 3aBASKMW HaWBUIIIA 34aT-
HOCTi JI0 pereHepariii.

M’s130Bi TKaHMHM TOOYIOBaHiI 3 BHAOBMKEHUX M’ SI30BHUX KJIITHH Ta BO-
JIOKOH 31 CKOPOTJIMBHMH opraHejgaMu — Miogibpuiaamu. Po3piszHAOTE He-
IMOCMYTOBaHY ¥ IMOCMYyroBaHy M’ s30Bi TKaHWHU. Henocmyzosana (znadka)
M’s30Ba TKaHMHA YTBOPIOE CTiHKHM CYJAMH, BHYTPilIHiIX opraHiB, 3abe3mmeuye
PYXH KHUIIKiIBHHUKAa, CeUOBUIIJeHHA Ta iH. [locmyzoearna M’ 1306a MKAHUHA
MOMiJIAETHCA Ha CKeJeTHY Ta ceplleBy. CKejleTHa IIocMyroBaHa TKaHUHAa
YTBOPIOE CKeJIeTHI M’sa3u, aiadparmy, A3UK, a ceplieBa IIocMyroBaHa M’si-
30Ba TKaHUHAa CKJIaJla€ OCHOBY cepIleBOro M’sA3a (Miokapza).

HepBoBa TKaHMHA CKJaJlaeThCcA i3 HEMPOHIB Ta KJIITHH, IO iX OTOUYY-
IOTh 1 YTBOPIOIOTH Helporiito. HepBoBa TkaHMHa (popMye HEPBH, HEPBOBI
BY3JIM, T'OJIOBHHUHA Ta CIWHHUM MO30K. BoHa 3a0esrneuye COpUHHATTA IIO-
JIpasHeHb, 1X IIepeTBOPEeHHSA B IMIYJbCH, aHaJi3 iHpopMalii Ta ¢opMyBaH-
HA pedJeKciB — peaKIlii Ha BIIJIMBH YMHHHKIB cepeloBHIla. B HepBoOBiH
TKaHUHI (OPMYIOThCSA IIpollecu 30y KeHHA 1 raJbMyBaHHdA. 11 eeKTpuuHi
npollecu 3[ilCHIOIOTL HEPBOBY peryJjsalliio ¢GyHKIi# opraHismy JIOJUHH.

Biosoria + 3akoHOA4aBCTBO @ «Yeci a0du € GinvHi il pisHi Yy ceolil 2i0-
Hocmi ma npasax» (Koncmumyuia Yikpainu, cmammasa 21 ). Axe 6ionoziu-
He nidrpyHms yvozo pyHdameHmaslbHOz0 npasa JOUHU?

flka OCHOBHA NpUYMHA pi3HOMAHITHOCTI opraHiB i ¢pisionoriyHux cuc-

TeMm NAUHN?

OpraHu JIOAWHU PO3TalllOBYIOTHCS 330BHI (HampHKJIaZ, Hic, 8yxa, oui)
abo BcepeAMHI Tijla y nmopokHMHax. I'pyHa 11 yepeBHA MOPOXKHUHU PO3Ji-
JeHl MixK coboro miadgparmoro. ¥ I'pyIHIN HDOpoKHUHLI (PYHKIIOHYIOTH .Je-
2eHi, cepye, mpaxes, y 4YepeBHIA — neviHka, WAYHOK, KUWKIBHUK Ta iH.
Y uepenHili MOpPOKHUHI pPO3TAlllOBAaHUI 20/108HUIl MO30K, Y KaHaJi Xpeo-
Ta — CNUHHUU MO30K.

Oprasu JIOAUHHA Y 3B A3KY 3 QYHKIIIAMK MalTh IIeBHY OyZI0BY i hopMy.
IlopokHucTi opranu (WaAYHOK, cewo8uUll MiXYp, KUULKIBHUK) CKJalaloThCd
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3 pidHUX BUJIB TKAHUH i MalOTh CBOIO BJACHY IMOPOXXHUHY, 3aBAAKH AKIH i
3ailicHIOEThCA 1XHA (GyHKIiA. OCHOBHY Macy IapeHXiIMHHUX OpraHiB (nevix-
Ka, cele3iHKa) CKIafaloTh PiBHOBUU CIIOJIYUHOI TKaHUHMU.

Yci opranm opraHiaMy B3a€MOIIOB’sI3aHi MiK c0o0010 I (HpYHKI[IOHYVIOTh Y
cKJaal (Pi3ioJIONIUHMX CHCTEM IiJi KOHTPOJIEM PeryjasaTOPHHUX.

Bionoria + ®inocodia & Odun i3 sidomux ppanyysv-
Kux @inocogise-npocsimumeanie [deni [igpo (1713—-1784)
cmeepdxcyeas: «KoxcHuil opean n1100uHU Mae cB0€ 81ACHE
3a0060/1eHHA | cmpaxidaHHA, c60l anmunamii i cumnamii,
CB0L NiKU I c80l x60po0U, C80L PYXU UL CB0€ HCUBJEHHSA, CB0E
HApOOXCeHHA | c8ill po36UMOK». 3acmOoco8Yt0 60l 3HAHHA
ma noAcHIw 8ucie.

KopoTKo npo ronosHe

» KnitTMHa — Ue OCHOBHa CTPYKTypHa 1 (PyHKLUiOHanbHa oAWHULS opraHiamy, sika byaye
TiNO NMIOOUHN Ta BU3HAYaEe NpoLecy XUTTEQIANBHOCTI OpraHiamy.

»  TKaHWHA — CYKYMHICTb KNITUH 3 MIXKKMITUHHOK Pe4YOBUHOIO, NOAIDHUX 3a po3TallyBaH-
HSAM, OyO0BOK Ta hyHKLIAMMN.

» OpraH — Lie YacTrHa opraHiamy, Lo Mae NeBHE NOXOMKEHHS, po3TallyBaHHs, 6yaoBy i
BMKOHYe creuundivHy dyHKuUito. PisionoriyHi cuctemmn opraHiB — Lie NOCTiHE OpraHi3o-
BaHe B3aemofjroye NoefHaHHA opraHiB AN BUKOHaHHA B OpraHiaMi XXUTTEBUX DYHKLLIN.

AifanbHiCTD
PiBens «YCBIJTOMJIFOEMO»

Hasuanvhe 3asdanna. Axi ocobrueocmi 6ydoeéu opzanizmy nrwdunu?
Onuc 3 sukopucmauHam cxemu «lepapxisay. CTPYKTYPHA OPI'AHISA-
III opraniamy JaroaguHA.

Possusanvrne zasdarns. IIlo 6i0mMiHH020 Y Pi3HUX KAIMUHK OP2ZAHI3MY
nrwodunu? Ilpakmuuna enpasa. JlocninxeHHA pi3HOMAaHITHOCTI KJIITUH Op-
raHizMy JIOAUHU

IlinHicHe 3a60aHHA. KojxcHna nrwoduna € 0cobau6010, 6UHAMKOGO0 Mma
Had36u4ailinorlo, AK i MiablloHU 3ipox Ha Hebi. Hu docmosipHum € ye
meepdiceHHA cmocoérHo 6ydosu pisnux nrwdeiu? Bnpaea dns cnpuilman-
HA. PiBHOMaHITHICTHL OpraHiB JIIOJAUHHA.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaB4Y4aHHSA (Y4YeHb / ydyeHuUs...)

+ onucye: ocobnueocTi CTPYKTYPHOI OPTAHI3AL|II OPFTAHI3MY NIOAUHN
* ¢hopmyniroe ovikysaHi pesynsmamu: ons QOCNIOXXEHHSA pi3Hux KNiTUH opraHiamy nio-
ANHU

* gusensae cmaeneHHs Ha pigHi CripulMaHHs ma eUCosioe MipKy8aHHS: Npo 3B'A30K Bio-
norivyHoi iHaueigyansHocTi 3 MAHICTHO NIOAWHW

Camopo3BUTOK

Camonasuanunsa. Pezynsmuene 3aedanHs. I'padiuHuili opranisaTop
«OmopHa cxeMa».

CamoouinweanHs. 3aedanHsa 0 posnisnasanHs. Tect. BymoBa opra-
Hi3MY JIOIWHHA.
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I have always been much better at asking questions
than knowing what the answers were.

KHym LLImiom-HienbcoH (1915-2007) -
HopBe3bKuli Ma amepukaHcokul gizionoe

§1.3. PYHKLIOHA/IbHA OPTAHI3ALIA OPI'AHI3MYIHOAMHM

BaCTOCOByEMo' Arx nucas IlImiaT-Hienbcon y mepeamMoBi g0
onHiel i3 kHUT: «DPizion0zisd € HAYKOW NpPo iKYy U HUBLEHHA,
mpaeaeHHA, OUXAHHSA, MPAHCNOPMYBAHHA 2a3i68 KPO8'10, Kpo-
8000iz i pyHKUil cepus, 6udileHHA | PYHKUIL HUPOK, PO M’ A3U
i pyx mowo... Pizionozia He Auwle onucye pi3Hi PYHKYIL: 60HA
makox cmasumov 3anUmMaHHa «4omy?» i «ax?». Ilpononyio
CBO€ 3alIUTAHHA IPO KUTTEBL PYHKILI]l OPraHiZMy JIIOJAUHU.

3MICT

AKi ocHOBHI XUTTEBI QyHKLii opraHismy nroguHU?

OcHoBHUMHU @hizionozivHumu Qyuryiamu (naT. functio — 3[AilicHeHHH,
BUKOHaHHA), a0 acummesumu QyHKyiamu, AK BU yKe 3HaAETe, € MPABJICH-
HA, OUXAHHA, MPAHCNOPM Pe4OBUH, BUJiNEHHA, ONOPA, PYX, POZMHONCCHHA,
pezynauyis npoyecie. 11i npoaBu GopMyIOTh 61acmueocmi opzaniamy — To6-
TO HOTro iCTOTHiI O3HAKH OYJ0BH, KUTTENiAJIbHOCTI I IMOBEeNiHKH, III0 BU3HA-
YaloTh BIJHOCHHM 3 HaBKOJHUINHIM cepepoBuiieM. Cepen HalBaKJIHBIIIHUX
BJIACTHUBOCTEll OpraHisMy JIIOAWHU OOMIH pPeuOSUH Ma NepemeopeHHs eHep-
2il, zomeocmas, nodpazausicmsv, po3eumok, picm, adanmuetnicms. CyTHiCTH
IUX BJIACTHMBOCTEll BM BUBUATHMeTE Y HACTYIIHUX Iaparpadax.

Byab-aka i3 ¢isionoriuEux (YHKIIN Ta BJIAaCTHUBOCTEH € pesyJbTa-
TOM [JisIJIbHOCTI KJIITUH, TKAHWH, OpPraHiB Ta ¢isiosoriunux cucrteMm. Tak,
(G yHKIIiI0 TPAHCIIOPTY PEUYOBUH B OpraHi3Mi JIOAWHU 3[1MCHIOE KPOBOHOCHA
cucTeMa, IKa Ma€ OpraHM - cepIle Ta KpoBoHOCcHI cyauuu. HHurreBi QyHK-
il opraHiaMy MOUYMHAIOTh OPraHi3oByBaTHUCSA HaA KJIITHHHOMY PiBHiI, TOMY
KJITHHA € He JHIIle eJIeMEeHTapHOI0 CTPYKTYPHOIO, ajle ¥ PYHKUIOHAJLbHOIO
oduHuuew. Y CKIAJHUX OPraHidaMiB A BUKOHAHHS >XUTTEBOI (PYHKILII
KJIITHHU 00’eqHYIOThCA Y rpynu (yHKIIOHaANBHI enemeHTH. Hampukian,
CTPYKTYPHUM Ta (PYHKI[IOHAJIBHUM eJIeMeHTOM HHUPOK € He()pOHH, IJd 3a-
JI03 ceKpelil uu JiereHb — anuHycu. Ochk Taka iepapxiuHo BUOyayBaHa oOp-
rafgisamis KJITHH, TKaHWUH, OPraHiB Ta CHCTeM OpPraHiB AJA 3[iHCHEeHHS
JKUTTEBUX (PyHKIili Ha3uBa€eThca (PYHKLIOHANLHOK OpraHisadieto.

Bionoria + ETuka @ I'idnicms aodunu mae ceoe 30-
BHIUWHE 6MINEHHA |J MAHEPL CNONUBAHHA 1)Ci, nocmasi,
x00i, mosi mouio. Bucsoniow MipKyeaHHs uL,00o 83ae-
M036’A3KY 2idHocmi AWJUHU 3 npouecamu Hummedi-
ANbHOCMI, HANPUKLAOD, 3 MPABLCHHAM.

AKi npouecn € 0OCHOBOIO XUTTEAIANBHOCTI OpraHiamy?

OcHOBOIO ITPOIIECiB »KUTTEAIAIBHOCTI opraniamy € 6ioximiuHi, 6iodizuu-
Hi Ta ¢isionoriuni mponecu. BignoBimHo mo piBHIB opraxisariii po3pisHs-
IOTh IIPOIlecH, IO IIPOTiKalTh B KJIITHHAX, Ha PiBHI TKaHWH, OKpPeMHX
opraHiB, ()i3i0JIOTIUHUX CHCTEM Ta OpPraHizmy.
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Bioximiuni npoyecu noB’s13aHi 3 B3acMollepeTBOPeHHAMHU XiMiUHHUX pe-
YOBUH MiJ yac XiMiuHMX peakiiiti. Hanmpukiaan, oOMiH pedyoBUH Ta eHep-
rii B KJiTHMHaxX BiJOyBaeThcs 3aBASKH peaKIisgM CHUHTE3y YK po3najay
PEeYOoBUH.

Biogisuuni npoyecu NPOTIKAIOTh B OpPraHiaMi 0e3 IepeTBOPeHHA OJHUX
peuoBuH B iHmIi. Bcei GiodizmuHi mpomecu MOKHa PO3IIJINUTH Ha KiJbKa
Irpym: mexaHiuni (BimOyBaoTheA MiJf BIJIUBOM (PiBMUHUX CUJI i BHUABIATH-
ca y Takux ¢gopmax AK pyX, Aedopmallid, KOJUBAHHSA TOINO; NPHUKJALA-
MU € PYX IIUTOIJIAa3MH B KJITHMHaX, CKOPOUEHHS M S30BHX BOJIOKOH, PYXH
Tina), erexkmpuyHi (BUHUKAIOTh MiJ] Yac IIOABU Ta B3aEMOJil eJIeKTPUYHUX
3apsaniB), onmuyHi (BigbyBaroThCa IIPU MOITUPEHHI, 3aJIOMJeHH] i BigOUT-
Ti cBiTNa), menaosi (BinOyBaloThCca IIPpU HArpiBaHHI I OXOJIOMKEeHHi Tina),
38yKo06i (IIOB s13aHi 3 MOITUPEHHAM 3BYKOBUX KOJUBAHB).

DizionoziuHi npoyecu (naT. processus — MPOXOIKeHHA) € MIPOABAMHU
KUTTENIATBHOCTI OpraHiaMy, cIpAMOBaHMMHM Ha 3abe3leueHHS HOTO JKUT-
TeBUX (PYHKIIIHM, mijicHocTi Ta aganTuBHOCTi. KokHUE TaKU# mpoliec — 1ie
CKJIaJJHA CYKVIHicTh XiMiuHMX Ta (¢ismuHMX 3MiH. Hanpukinan, guxaHHA
JIOAVHHU BiiOyBaeThCcA 3aBASAKH AU(y3ii, po3unHEeHHIO, KOHBEKI[il JUXalb-
HUX rasiB, 110 € @i3uyHuUMU npoyecamu, Ta XiMiYHUM peaKI[isM I'ipoJisy,
OKHCHEHHIO MIOKUBHUX PEUYOBUH.

BioximiuHi npoyecu NIOB’s13aH1 3 B3a€MOIIePETBOPEHHAMU XIMIUHHX pe-
YOBHUH MiJ yac XiMmiuHux peakniii. Hanpukian, oOMiH peuoBUH Ta eHeprii B
KJITHHaX BiI0OyBa€ThCcsa 3aBAAKHU peaKI[iIM CUHTEe3y UM PO3Iajy PedyOBUH.

Bionoria + ®isuka @ ITouamok eusueHHs 6ioeleKMPULHUX
ABUW, | 3aCHYBAHHA eJleKmpogi3ionozil no6’A3aHi 3 im’ am ima-
Jilicvrozo uenozo Jlyidxwci I'aaveani (1737—1798). I]ikaeo, yu
€ eleKMpPUYHi A6UWA 6 OP2AHI3MI NI0OUHU?

Aki meTogu gocnigKeHHs 6yA0BU Ta XKUTTEAIANBHOCTI OpraHiamy?

Il BUBUEHHSA OpraHisaMy JIOJAUHU 3aCTOCOBYIOThcA pisHiI Metomu. Ce-
pel 3az2anibHO6IONOZIYHUX HANMOIIUPEHIINTUMUA € cnocmepexceHHs i docai-
OHceHHA.

s mociimyKeHHA OpraHismMy, OKpeMHX HOro opraHiB, TKaHUH I KJIi-
TUH BUKODPUCTOBYIOTHCA CneyiailbHi memodu pisHUX OiosoriuHUX ramuy-
3ei: cgimaosa ma eneKkmpoHHA Mikpockonis (HOCHiI)KeHHA KJITHUH 3a
JOIIOMOTI'0I0 MiKPOCKOIiB), aHmponomempuyri memoodu (IJas BUMipIOBaH-
HA MacH, Barw, po3MipiB Tija Ta #oro 4acTWUH), 2eHealozZiYHUll Mmemod
(mocnimkeHHsI POJOBOAIB [OJis1 BHU3HaUYeHHA OCOOJMBOCTEHd ycHagKyBaHHSA
O3HaK) Ta iH.

Cepen HaliBiioMINIUX meduiHUX memodié yabvmpaseykose 0ocaioxHceH-
Ha (MeTon mociigKeHHA OyJOBU OpraHiaMy 3a JOIIOMOIOIO0 YJIbTPasBYKY),
peHmeeHozpagia (MeTol MOCIi[KeHHs OyJOBU OpraHidMy 3a JOIOMOIOIO
PEHTTreHiBCLKUX IIPOMEHiB), eHdockonis (MeToja Oe3mocepeqHBOTO OTJIAAY
CcJIM30BO1 O0OJIOHKM OpPraHiB 3a JOMOMOTOI0 CIIeI[iaJIbHUX OCBITJIIOBAJIBHUX
MIPUJIaZiB), opmanvmockonis (MeTOJ IOCIHiMKeHHS BHYTPIITHIX 000JTOHOK
OKa 3a JJOTIOMOTOIO CIIeliaIbHOT'O OYHOIrO JI3epKaJia).
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Hocuts G6araTto mpoileciB B opraHismi € 6iogpisutHuMmMu, 00 3yMOBUIIO
BUHUKHEHHS eJeKkmpoeHyepanozpagii (MeTo MOCHiIKeHHA eJeKTPUUYHOL
aKTUBHOCTiI TOJIOBHOT'O MO3KY), enekmpokapdiozpagii (MeToa DOocimKeH-
HA eJIeKTPUYHOI aKTHBHOCTiI ceprsd), enexkmpomiozpagii (MeTOL HOCIIi-
J'KeHHS eJIeKTPUYHOI aKTHBHOCTI M’fA3iB), esexkmpozacmpozpagii (MeTox
JOCIHIIKeHHA eJeKTPUYHOL AaKTUBHOCTL WINYHKY), eJleKmpooKy.ozpagii
(MeTon mocaiyKeHHA eJIeKTPUYHOl aKTUBHOCTI oKa) Ta iH. CyyacHUMHU Me-
TOLAMHU OOCJHi[’KeHHS € Memod sdepHoz20 mazHimHozo pesoHaHcy (SIMP),
nosumpon-emiciitna momozpagia (I11ET), ckanyeaavha enexmpoHHa
mixkpockonia (CEM), mpancmiciiina enexkmpornna mikpockonia (TEM) Ta
iH. BioconianprHa npupoaa JIOAUHA YMOMKJIUBIIOE 3aCTOCYBaHHSA COI[1a0JI0-
riyHUX (aHKeTYBaHHA) 1 MCUXOJOTIUHUX (ICHUXOJiarHOCTUYHI METOJUKH)
MEeTOU.

KopoTko npo rosnoeHe

»  XKUTTEOIANBHICTb OPTAHI3MY — Le cykynHicTb disionoriyHux yHKLUiM | BNacTu-
BOCTeMW, Lo 3ab6e3rneyyioTb iICHYBaHHSA OpraHiamy.

b OCHOBOI XUTTELIANBHOCTI opraHiamy € 6ioximiyHi, GiodianyHi Ta dpisionoriyHi npouecwu.

p  CknagHicTb opraHiamy noavHU Ta Pi3HOMAHITHICTb NPOSIBIB MOr0 XUTTEAIANBHOCTI €

NPUYMHOIO 3aCTOCYBaHHA HaWpi3HOMaHITHILLUX 3aranbHo- Ta cneuianbHoBionoriYHuX,
BiogpiznyHUX Ta GioXiMIYHUX, MEAUYHUX Ta NCUXOMOriYHUX METOAIB.

AiAAbHICTD
Pisenp «3ACTOCOBYEMO»

Hasuanvhe 3agdanns. Yum eidpisnaromuvea scummedi QYHKYii opza-
Hi3my nrwdunu? IlosacHeHHA 3 6UKOpUCMAHHAM cxeMu «DYHKUIOHYBAH-
Ha». (KUTTENIAJIBHICTD opranismy.

Possusanvhe 3a6danni. Yu icHY€ 63a€MmM036’ 430K Min QYHKYiaMU ma
6ydoeoro mranun? JIABOPATOPHA POBOTA 1. JocnigsxkeHH:A OynoBH
TKaHUH y B3a€MO3B’A3KY 3 PyHKIiAMHU.

Iinnicne 3a6danusa. Yum i womy 6idpisnaomsca npoyecu jcummedi-
ansHocmi pisnux nrodeu? Bnpasa 0aa peazyséaHHA. 30BHIIIHI Ta BHYTPiI-
Hi IPUYUHU Pi3HOI YAaCTOTHU IIYJIbCY Y JIOJAei.

PesyabTaT

OuikyBaHi pe3ynbratu HaB4YaHHA (Y4yeHb / y4eHuus...)
* nosicHioe: ocobnmeocti CTPYKTYPHOI OPFAHI3ALII OPTAHI3MY NMIOAUHU
* opeaHizosye: QOCNIOXXEHHSA npo B3aeMo3B’sA30K NpoueciB XUTTeAIANbHOCTI 1 Bygosu
TKaHWUH
* gUSIBNSIE CMAaesieHHS1 Ha PieHI peaaysaHHsI ma MOSICHIOE 3B’A30K BionorivyHol iHauBIgy-

anbHOCTI NpoLEeciB XUTTERIANbHOCTI OpraHiaMy 3 Takok OCOOMUCTICHOK LIHHICTIO $IK
rNaHICTb NKOOAUHA

Camopo3BUTOK

Camonaeuannsa KomyHnixamueHne 3aedanHsa. IrpoBa BmpaBa «Kybuk
Bayma». dKurTeBi QyHKIIII opraHismMmy JIOIUHH.

Camoouinweannsa Penpodykmuene 3asdanHHA. JKUTTENiANBHICTE Opra-
Hi3MY JIOIAHH.
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MocmitiHicme eHympiwHb020 cepedosuuja -
HeO0OMiHHA YMO08a 8iNbHO020 Ui He3aNeXHO020 XXUmms Op2aHiamy.

Knoo bepHap (1813-1878) -
gidomul ppaHuy3bkuli nikap i ¢izionoe

§1.4. BHYTPIWLHE CEPEAOBULLE OPTAHI3MY NIOAUHU

AHanisyemo! Kaox Beprap pociigsryBaB pyHKIil KpOBi, 32,1031 BHYTPIlI-
HBOI CceKpellii, IpollecH TeIJIOYTBOPeHHA, eJIEKTPUUHI SBHUIla B TKaHUHAX,
JIilo OTPYT Ha OpraHiaM Tomio. BUBUMBIIM poJib PiWH B OpraHiaMi, AIHIIOB
BHCHOBKY, II[0 CTAJiCTh BHYTPIIIIHLEOT'O CepeIOBHUINA € HEOOXiTHOIO YMOBOIO
skuUTTeniaAnbHOCTi. [[ikaBo, AK1 piAMHU AOCTIMKYBaB HAYKOBEIlb?

3MICT

Yomy BHYTPpIlLHE cepegoBMLLe € Pigkum?

BryTpiiHEe cepenoBHIlle OpPraHi3My JIIO-
IUHHA YTBOPIOIOTH KPOB, TKAHWHHA piAuHAa i
aiMmpa. BoHu Mixk coboro TicHO B3aeMO3B’s-
sdaHi. Hanpukaajn, KHMCeHb TPaHCIOPTYEThCA
KpOB’I0 10 TKAHWH, 3 KPOBI ILIAXOM AUQPY-
3il HAIXOIUTEL YV TKAHUHHY PiAUHY, 3 AKOI 3a
y4acTiO IIpoIleciB MeMOpPaHHOI'0 TPaHCIIOPTY-
BaHHA MOTpamnafae B KIiTuHHU [y1s 3amobiran-
HA HAJIJIWUINKY TKAHWHHA pifWHA IIOCTiAHO
IpeHa)kye B JimdaTuuHi Kaninapu, ge 3 Hel
dopmyeThbea giMpa.

BayTpiniHe cepenoBUIle €  PIAKHM,
OCKIJIBKM JKUTTEMIANBHICTE KJIITHH MoOXKe
3IiicCHIOBATHCA JIMIIIe B PiIKOMY OTOYEHHi. .

I'iIo-nepme, o0MiH peT-IOBI/IF}’IAMi}{CyRJIiTHHaMH 7 BH-y mQIWHe cepgdoeuwe
G ; 2 opeaHiamy: 1 — kpos; 2 — mka-
A MIKKJIITHHHUM IIPOCTOPOM BiZOyBaeThcA HUHHa piduHa; 3 — nimga;
maAxoMm augysii, aad Aol HeoOXigHa pi- 4 — KnimuHu

muHa. Ilo-mpyre, v pifikoMy cepeoBHIIL He-

Ma€ pi3KUX TeMIlepaTypPHUX MepenajiB, IO € Ba)KJIHUBUM [JIS 3OiMCHEHHSA
XiMiuHHMX peaKNiii B KJaiTmHax. I mo-Tpere, TeKyduicTh pifuH 3abe3reuye
TPAHCIIOPT PEYOBMH Ta peryJdlilo TpaHCIOPTHHX ImpomneciB. [locTaTHBO
NPUKJIACTH Xoua 0 HaMeHINY 30BHIIIHIO CUJY, II[00 PiAKHI PO3UMH IIOTIiK
y IIEBHOMY HANPAMKY.

Bionoria + ®i3uka @ Piduna — o0duH 3 ATPETATHI CTAHWY PEYOBUH
mMpbvOX OCHOBHUX AzpezamHUXx CmawHié pevo-
6UHU HAPI6HI 3 2a30M ma meepoum MmiJoM. Teepaui <> Pinkuii < la30noai6Hmi
Biod za3y piduHna eidpisHaemvcsa mum, u,o 36e-

pizae csiil 06’em, a 8i0 meepdozo mina mum, : :
wo He 36epizae ¢popmy. Axi enacmuseocmi pi- Q Q
JuH eu3Hauailomv ixHe 0i0on02iuHe 3HAUEHHS @ K
8 ckaadi 6HYMPIULHb020 cepedo8UULA OP2AHI3-

wy aroour? | [ R
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flke 3HaYeHHA romeocTasy A48 OpraHismy AIAUHKU?

Opranisam JIOJMHHN IIPUCTOCOBYETHCS 0 YMOB iCHYBaHHSA, IO IIOCTiHHO
3MIHIOIOTBCA, ajleé BHYTPIIIIHE CepeloBHINEe 3aJHIIAEThCA IIPH IILOMY Bij-
HOCHO mocTiHuM. @isnuHi i XiMiUHI IOKa3HUKHU roMeocTasy (apTepiajib-
HUH THUCK, piBeHb pH, BMicT cosieii TOIO) KOJIUBAIOTHCA B Ay:Ke BY3bKOMY
gilamas3oHi. 3aBAAKH IIbOMY JIOJWHA MOXKe KUTH B HaWPi3HOMAaHITHIIIMX
yMOBax HaBKOJUIIHLOI'O cepenoBuIlia. TaKUM YMHOM, OCHOBHOIO BJIACTHBI-
CTIO BHYTPiIIHEOT'O CepeoBHUIIla € TOMEOCTA3.

Brepie romeocTas B opraHiaMi K IIOCTiHHICTEL OioJIOTiUHMX PigWH pPO3-
rianyB K. Bepuap B cepenuni XIX ct. Ane TepMiH «romMeocTas» 3ampo-
MMOHYBaB aMepuKaHchbKUil disziosor V. Kennon (1871-1945) y cBoiit kHU31
«The Wisdom of the Body» («Myzapicts Tima»). Cama HasBa BKas3ye Ha
XapaKTep i 3HaueHHSA ITi€el BJIACTHUBOCTI JJIsI OpraHisMy JIOJAUHH.

IIpukimagaMu roMeoCTUUYHUX MeXaHi3MiB B opraHidMi JIOIUHHN € pery-
JAIA TeMIlepaTypH Tijla, peryJadAllis piBHA I'VIIOKO3W B KPOBi ToIo. 3jaiic-
HIOETHCA T'OMEOCTa3 3a IPUHITUIIOM 3BOPOTHOTO 3B’A3KY MiXK pellelTopamMu,
[0 CIPUIMAaIOTh BIJIMBH CepeJoBHIA, IeHTPAJIbHUMH OcCepelKaMH pery-
JATOPHUX cucTeM. HanmpukJajl, TepMOPENENTOPH IIKipy B yMOBaX »KapKo-
ro NpuUMillleHHA IOLAaTh iH(popMallilo o rirmorajamMyca, Je po3TallloBaHUM
neaTp Tepmoperyiaanii. Ilicaa amammizy iH(gopmMmalii mogaeTbcsd KoMaHIa
10 BUKOHAaBUMX OpPraHiB, IO 3JiMCHIOIOTH IIOTOBHU/IIJIEHHA, BiJJauy TeIlLia,
3MIiHIOIOTH IIOBEIiHKY TOIIO.

Biosnoria + ETuka @ «Yei n110du Hapodxcyomves 6ilbHUMU (i PiBHUMU
Yy ceoill zidHocmi it npasax» (3azaavHa [Jexaapauisa npaé JA00UHU, CMAM-
msa 1). Yu icHye 368’430k Mid 8HYMPIUHIM cepedosuuieM ma npPpasom Jio-
JuHu Ha 2idHicmb?

AK nigTPUMYyETbCA CTaNiCTb BHYTPIWIHbOro cepeaoBuLLa?

CrajyicTh BHYTPIIIHBOT'O cepeJOBHUIINa OpPraHiaMy 3a0e3leuyeThbcd MeXa-
Hi3MaMM caMoOperyJsiii, AKi «BMHKaKThCA» TOl, KOJIM BUHUKAIOTh BiJIXH-
JIeHHA BiJl MOCTiMHOrO PiBHA BIJIMBY Ba’sKJIMBUX UMHHUKIB cepemoBumia. I1i
MeXaHi3MM [IiloTh Ha yciX piBHAX opraHisailii opraHismy, MaioTh BpojiKe-
HUU capakTep 1 3abe3MmeuyioTh KoopAMHAIII0O (i3i0oJOTiYHUX IIPOIleciB,
MiJdicHICTH, OpraHiamy, ajalTallilo A0 KOPOTKOYAaCHUX Ta TPHUBAJUX 3MiH
cepenoBuina. Hanmpukiaja, piBeHb I'VIIOKO3M B KPOBiI MO’Ke 3MEHIIIYBaTHUCSH
yepes3 HeJOCTATHE HaAXoMKeHHA 11 3 I»kero abo BHACJIiJOK BHUTpaAT IpH iH-
TeHCUBHIN poboTi. SHUKEeHHA KiJIbKOCTi I'JIIOKO31M B KPOBi 3allyCKa€e B Op-
raHismi peryiaaTopHi ¢isiojioriuHi MexaHi3MH, 10 HiABHUIIVIOTH 11 piBeHb.

B oprarnismi jgoauHM HasgBHI MeXaHI3MH IiATPMMaHHA IOMeocTa3y Ha
TKaHUHHOMY piBHi, fAKi Has3uBalOThb 0ionozivHumu 6ap’epamu. 30BHIIIHIL
O0ap’epu (mIKipa, cJIM30Bi 000JOHKHM JUXAJBHUX IIJIAXiB i TpPABHOI'O KaHAJY)
3aXMINAITh BiJ] IPOHUKHEHHsS MiKpoopraHisamiB, pyHAHIBHHX pajialiiHHX
BIIMBiB, XiMiUHMX IIOApasHUKiB, a BHYTpilmHi (ricroremaruuni Gap’epu
Mi’K KpOB’I0 i TKAHMHAMHM yCiX OpraHiB) — peryJolThL OOMiH peuoBHUH, IIe-
PENIKOKAI0OTh MOMIMPEHHIO Uy KOPIMHUX Ta OTPYAHUX CIIOJIYK.

T'omeocTas miaTpuUMyeThCs Ge3mepepBHOI0 poOOTOIO0 OpPraHiB KpoBoobiry,
IUXaHHSA, BUAIJIeHHs, ceKpellil Toimo. Aje HallBa)KJIUBIiIIa poJib YV NiATPUM-
IIi CTAJIOCTi cepe/IoOBUINA OPTaHi3My HaJleXKaTh yce-TaKU pezyaamopHUM CUC-
memam opzari3my (HepBOBill, eHIOKPUHHIl Ta iIMyHHIi), AKi IyKe IMIBUAKO
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TMIPUCTOCOBYIOTh AiAJbHICTh OPraHi3My [0 3MiH 30BHIIIIHBOTO CepeIoBHIIA.
Y npomMy i BUABIAIOTECA 1XHI roMeocTaTHUYHA Ta afallTUBHA (PYHKILII.

KOpOTKO npo ro/1I0BHe

» BHYTPIWHE CEPEOOBULLUE — ue cykynHicTb piauH (KpoB, TKaHWHHA pigvHa i nim-
da), Lo XapaKTepu3yrTbCs AUHAMIYHOK CTaniCTIO NOKa3HUKIB Ta 3abeaneyyoTb 0OMiH
pPEeYoBUH i3 KNiITUHaAMKU N NiATPUMAHHA HaWoNTUManbHILLWX YMOB TXHLOT XUTTEAIANb-
HOCTI.

» [lomeocTas (Bif rpeu. eomolioc — piBHUIA, cmMacic — cTaH) — 3AaTHICTb OpraHiamy fto-
AVHK 36epiraTi BiAHOCHY CTanicTb BHYTPILLHLOrO cepefoBuLLa, Lo 3abeaneyye onTu-
MarnbHi YMOBUY ANSA XUTTEQIANbHOCTI 1 NPUCTOCOBAHOCTI OpraHiamy.

» B opraHiami NoavHU iCHYIOTb Pi3HOMaHITHI 30BHILLUHI Ta BHYTPILLHI MeXaHi3aMu niaTpu-
MaHHS roMeocTasy.

iISABHICTb
,ﬂ, PiBenr «AHAJII3SYEMO»

Hasuanvne 3aedanna. Illo 3abe3neuye yinichicmes 6ydosu ma xpum-
medianvHocmi opzanizmy nrwdunu? Camocmiilne nepemeopeHHs 3HAHbL 3
eurkopucmaHnHuam inmenexkm-xkapmu. BHYTPIIIIHE CEPEIJOBUIIIE OP-
IF'AHISMY.

Possusanvhe 3aedanna. Yu odnaxoeéuil cknad 6HYympiulHb020 cepedo-
euwa pisHux opzaniamie? fry indopmaliiio Ipo ckJaj BHYTPIilIHLOIO ce-
penoBuIa nae JabopaTopHUil aHaNi3 KpoBi? JocaidnHuyvka énpasa. Criuapn
BHYTPIiIIHBOTO cepefoBUIIa Ta JIaAOOPATOPHUI aHAJi3 KPOBi.

Ilinniche 3asdanHsa. Ak nidmpumyemsca cmanicmes 6HYMPIULHb020
cepedosuwa opzanizmy nrwdunu? Bnpasa dasa nepexornarocmi. MexaHizM
3BOPOTHOTIO 3B’A3KY Ta IiATPUMaHHS PiBHA IVIIOKO3U B KPOBI.

PesyabTaT

OuikyBaHi pe3ynbratv HaBYaHHSA (YyeHb / yyeHnus...)
* aHanisye 3HaHHs: npo BHYTPILWWHE CEPEQOBWLLE opraHismy
» ananisye pesynsmamu:. QOCNIMKEHHA aHanidy kpoBi AN po3ymiHHSA cknagy BHY-
TPILLHLOrO cepefoBuLLA
* 8USB/IAAE CMaeieHHs Ha pigHi nepekoHaHocmi ma obrpyHmosye: TBep[KeHHs npo Bio-
norivyHe niarpyHTa npaea Ha MAHICTb NTKOOAWHWA

Camopo3BUTOK

Camonasuanus. Ilisnasanvrne 3asdanns. IlpaBuiio-opieHTUPp «AHKeTY-
BaHHA».

Camoouinweannsa. IIpodyxkmueHo-KkoHcmpykmuéHe 3a80aHHA. BHY-
TPiIlIHE cepe/IOBUIIle OPraHI3ZMY.

Bionoria + BugaTHi XiHKU-HayKoBuLi + AHr/AiNCbKa
MoBa @ 3Hailommecv, Puma Jlesi-Monmanvuuni (1909—-
2012) — imaaxiiicvka Hellpobionozunsa, aaypeamka Hobenie-
cvKol npemii 3 @izionozii i meduyunu (1986 ) «3a gidkpumms
¢axmopie pocmy kKaimumu». «JI0du, AKi ukopucmosywmo
cgill po3ym, 3ycmpivaromouces pidko. Mano xmo eukopucmosye
ceoe cepue. I yHikaabHI mi, Xmo uKopucmosye i me, ii iHue.
(Rare are those people who use the mind, few use the heart and really
unique are those who use both.)» — 3ayeaixcyeanra HayKo8UUA.
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Cnoyamky meHe npocmo epasuna Kpaca pubu, K i 8isepyHok cezmeHmayii
MyX: 3a8XK0U NpUEMHiWle npayroeamu Ha0 mum, Wo Mu 88aXXAEW Kpacusum.

Kpicmiana HiocnatiH-@oneeapo (1942) — Himeybka 6ion02uHs,
naypeamka Hobeniecbkoi npemii 3 ¢hizionoeii ma meouyuHu «3a 8iokpumms 2eHe-
MUYHO20 KOHMPOJIIO HA PAHHIX CMaodisx embpiozeHe3y»

§1.5. AJANTALIA NIOANHU

MeTukyemo! Soosoru Ha3WBalOTh €HOTIB «IeHid-
mu aganramii». I He mapemuo. Ila TBapuHa Mae IIi-
nuit pAn AMBHUX i IiKABUX IIPUCTOCYBaHb. WIeThes
IIPpO paKyHa 36u4daiiHozo, abo €HOMA-NOLOCKYHA
(Procyon lotor). HasBa «ITOJIOCKYH» TIOB’s3aHa 3 IIi-
KaBoio 0ioJjioriuHOI0 0COGJIUBiCTIO 3Bipa, AKHUIT yacTo
«ToJoIe» cBoio 13Ky y Bozi. IlikaBo, e mopdo-aHa-
ToMiuHa, (isiosoriuHa um eTosoriuHa aganraiisa?

3MICT

AKi € npupoAgHi Ta colianbHi YUHHUKM aganTauii NI0AUHNU?

Apanrauisa (Bixg jat. adaptatio — mpucTocyBaHHA) B 0iojorii — 3araJjbHa
BJIACTHBICTH ycix OiocucTteM [0 (popMyBaHHA Ta PO3BHUTKY O3HaK BiJIIO-
BiIHO 10 3MiHM yMOB HaABKOJIMIIIHLOI'O cepenoBHIa. JIIoAmHA € icTOTOIO
OiocolliabHOIO, TOMY aJalTOreHHI YMHHMKHU IIOAiJIAIOTL Ha IPUPOAHI Ta
coIliaJbHi.

IIpupooni wunHurxu adanmayiii (cBiTi0, TeMIlepaTypa, aTMochepHUN
THCK, I'paBiTalid, CKJIaJ HOBIiTPs, IMOKHBHI PeUYOBMHM TOIIO) 3aBXKAMU [Ii-
IOTH KOMILJIEKCHO. ¥ IIpoIleci eBOJIIOIil JIOACHEKUN OpraHiaM aJanTyBaBcsd J0
BILIMBY 0araTboX YMHHHWKIB, IPUPOJAHOI 3MiHU CE30HIB POKY, IJSA KOXKXHOIO
3 AKUX XapaKTepHi NMeBHUU TeMIIepaTypPHUMH, CBITJIOBUM pPEKUM, BOJIOTICTH
MOBITpsA, pajianiiiHi KoluBaHHA. KpiM ce30HHUX 3MiH, JIOACBKUNA OpraHism
aJanTOBAaHUM A0 3MiH AHA i HOUi, M0 BHYTpimmHIX (isiosoriuanx 6iopuTMmiB.

Coyianvhi YuHHUKU adanmayii TIOAVHA OB ’sA3aHi 3 Ii TpymoBoio mi-
AJBHICTIO, YMOBaMH XUTTA YV cycaijgbeTBi. KiNbKicTh 1 cripaMyBaHHA IIUX
YMOB pPO3BUBAETHCs ITPOMOPILIMHO A0 PO3BUTKY HuBiaizanii. Hanpukiaan,
i3 po3ropTaHHAM KOCMIYHHX JOCJiIKEeHb JIOLHUHI JOBeJ0oCsa IIPUCTOCOBYBa-
THCS 0 CTaHy HEeBaroMocTi, SKHU COPHUYHHIOE TrinoAuHaMIilo (IIOPYIIeHHS
(GyHKIII opraniamy, IepeayciM OIIOPHO-PYXOBOIO alapary, KpoBooOiry,
IUXaHHS, TPaBJIeHHA, CIPUUMHEeHI 00Me)KeHHAM PYyXO0BOl aKTUBHOCTi, 3HU-
JKeHHSM CHJIM CKOPOUEeHHSA M fA3iB), 3MiHH H000BHX 0iOpPUTMIB TOIIIO.

Biosoria + Ekoaoria @ lipcvka xe8opo6a — 3axeopio-
BAHHA, N06’A3aHe 3 KUCHEBUM 20100Y8aAHHAM MKAHUH.
IITo € ocHOBHUM NPUPOOHIM HUHHUKOM X680p0OU, AKi cOUi-
albHi YUHHUKU NPOBOKYIMb PO3BUMOK 3AX80PHEAHHSAS

Aki ocobauBocCTi GiosorivHMX Ta couiasbHUX aganTtauyiin?

Bionoziuna adanmayis — TPUCTOCYBaHHA JIIOAUHU [0 3MiHIOBaHUX
YMOB cepeJloBUIIA, SIKe BUHUKJIO €BOJIIOIIHO 1 BUpakaeThcsa y mepedyaoBi
30BHIINHIX 1 BHYTPIIIHIX 0cOoOJIMBOCTE opraHismy.
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PospisaarTs ABa TUOU OioJOTiYHMX ajanTalliil JIOAUHU: 2eHOMUNO0EI
(cmagkoBi, BPOJ»KeHi, BUIOBi) i ¢penomunosi (Hecrnagkosi, HaOyTi, iHAUBI-
nyanbHi). IIpuKIamoM reHOTUIIOBUX afallTalliil JIIOAUHY € ocobimBa OyaoBa
roprasi, mizibopifHUN BUCTYII, TUIU BUIO1 HEPBOBOI AisgabHOCTi. PeHOTH-
OOoBl1 ajamTallil JIOAWHN — Ile 3acMara, akKJiMaTHsallid ITicjisd mepeisny B
HOBi YMOBHM iCHYBaHH#A, afjalTallil O YMOB BHCOKOTip’s TOIIO.

Busasasarorbea 6iosoriuni aganTariii y smiHi O0yzoBu, GYHKIIA Ta mo-
BeJiHKM OpraHi3My BiJNOBiZHO A0 3MiH yMOB cepejoBHIIa. ToMy po3pis-
HAIOTH CTPYKTYpPHi (Mopdosoriuni), ¢isiosoriuni Ta erosioriuHi amanrarii
opraHisaMmiB. CmpyxmypHi adanmayii — 1le o3HaKU OyxoBU i popMu Tina
opraHi3My, IO IOB’sI3aHi i3 BIIJIMBOM NPUPOAHUX UMHHHUKIB Ta cIiocoboM
KUTTA. TakuMH ajanTamisgaMy Y JIIOAUHU € IIPUCTOCYBAHHS NPAMOXOMIiH-
HA (IIMPOKUIM Ta3, MAacWMBHI HUKHI KiHIIBKU, BUTMHM Xpebra Tomio). PDi-
3iono0ziuHi adanmauii — 1e MPUCTOCYBAHHA IIPOILECIiB *KUTTEAiATBHOCTI 0
BIIJIMBY UMHHUKIB cepenoBuilia. Hanpukiag, moToBUAIIeHHSA, PO3NIUPEeHHSA
M 3BY)KE€HHA CYIAHH IJd TepMoperyJadainii. Emoaoziuni adanmauii — 1ie
BHJO3MiHHM IIOBEJiHKOBHMX peakKI[iii opraHiaMy y BiJNoBiJb Ha 3MiHHM B Ha-
BKOJUIITHLOMY cepemoBuini. Hanpukiaja, mposBu moBeJiHKM Ha OCHOBI pe-
aKIi «6uii abo BTiKal» B eKcTpeMaJbHUX YMOBaX, IOBEeAiHKOBiI peakIril
JIIJIS 3aXMCTY Bl KapHW YU XOJIOAY.

Coyianvna adanmayia — Ie ODOCTIMHHUU Ipollec aKTHBHOI'O IIPUCTOCY-
BaHHA JIIOJWHU OO0 YMOB coIliaJbHOTO cepenoBmIna. OCHOBHHM cIOCOOOM
coIliaJlbHOI ajganTallll € TPUWHATTSA I[IHHOCTEeN COoI[iaJIbHOTO cepeoBUINA,
dop™m comianpHOI B3aemojii, cmocobiB mpeameTHOl AisnabHOcTi. Colliajib-
Ha [JiAJbHICTH — IPOBiJHMIT MexaHi3M ajganrailii JOAUHU. 11 HallBasKIU-
BiIIMMU CKJAQJHMKaMH € CIIJIKYBaHHSA, I'pa, HaBuaHHsA, npang. Cucrema
coliaJlbHOI ajanTallil BKJIIOUAE PI3HOBUAM: €KOHOMIUHY, IICHMXOJIOTiUHY,
npodeciiiHy ToIIo.

AKi € piBHi Ta MexaHi3mu 6iosorivyHoOl aganTauii opraHismy A0guHK?
ApanTanisa opraHiaMy JIOJUHH peajli3oBYEThCA Ha KOXXHOMY 3 PiBHIB
opramizamnii. KiaiTuHHMUME amanTamisMm €, AJd IPUKJAAAy, 30iabHIeHHS
KiJTbKOCTI MiTOXOHZIpifli B YyMOBaX HecTaui KMCHIO.
OcHOBHMMM MeXaHi3MaMH ajanTallil Ha pPiBHI OopraHisMy JOJUHH €:
1) OGioximiuHMA (3MiHa aKTUBHOCTiI (hepMEHTIB, CUHTE3 MeJIaHiHY);
2) ¢izsiosoriuHuil (IIPUCKOPEHHSA cepledUTTA Ha HecTadyy KHUCHIO, 3BY-
’KeHHS CYAVH Ha IMOHM)KeHHS TeMIlepaTypH);
3) mopdo-aHaToMiuHU# (3MiHM GopMU M’A3iB, CTPYKTYPHU KiCTOK y pasi
TpeHYBaHb);
4) moBeAiHKOBHiI (IIOIIYK 3aXHCHOTO IPUTYJIKY IIiJl 4ac rpos3u, TaMyBaH-
Hsd JUXaJbHUX PYXIB IIiJ yac OipHaAHHA);
5) OHTOreHeTHUYHHH (IPHCKOPEeHHs UM CIOBLJIbHEHHS PO3BHUTKY 3a IIeB-
HHUX YMOB iCHYBaHHMA).
3a TpUBAJIICTIO PO3PiI3HAIOTL TPU HAIIPAMKH aJalTUBHUX IIPOIECiB: e8o-
Aouitini adanmauii (MaOTh HAWOIJBIN TpUBAIUUA XapakTep (GoOpMyBaHHS
MIPUCTOCYBaHb JI0 3MiH cepefoBUIIla i moTpebye 3MiHM GaraTboxX IOKOJIiHB),
axnimamusauis (3iACHIOETBCA YIIPOIOBK KUATTA Y BUTJIAI Ce30HHUX 3MiH
OymoBHU, KUTTEMIAIBHOCTI UM IOBENiHKM) Ta HezailHa adanmauisa (3aiiic-
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HIOEThCSA IMBUAKO i JOCUTHh YaCTO 3a eKCTpeMaJbHUX CUTYyalliii, HallpuKJas
MeXaHi3MHM KOMIIeHcallil KpoBOBTpPAT).

KopoTKo npo rosnoBHe

»  AODANTAUIA NKOOUHWU — 30amHicmb nidmpumyeamu eomeocmas U QUHaMIiYyHy pigHO-
gaay 3a MesHUX yMO8 iCHy8aHHs ma 3a iX 3MiH 8 NPoyeci PO3sUMAKY.

»  ApanTaudii noguHn ByBaloTb ABOX OCHOBHUX TUMIB: BionoriyHi Ta couianbHi.

» ApanTauii icHyloTb Ha KOXXHOMY 3 BionoriYyHuX piBHIB opraHi3aLlii: MoneKkynapHomy, Krii-
TUHHOMY, TKAHUHHOMY, PiBHI OpraHiB Ta (isionoriYyHnx cuctem, opraHiaMmoBOMY.

AiAAbHICTD
Piens «OIITHHOEMO»

Hasuanvne 3asdannsa. Axi ocobaueocmi adanmayii nrodunu? Oui-
HI06AHHA 3HAHb 3 eukopucmaHHam inmenekm-kapmu. AJAIITAIIIA
JIO[IVHU.

Possusanvre 3asdarnsa. Yu icHye 36’A30K Midc cmaHom 300poé’a ma
adanmayiiHUMu MONCAIUBOCMAMU Op2aHi3my nrwodunu? IIpaxkmuuna
enpasa. OLiHIOBaHHA ajanTaniiiHoro morexuiany (merozuka P. M. Baes-
CBKOT0).

Ilinnicne 3asdanuA. «Koau nHemae 300poé’as — mydpicmsv moeiumb,
Mucmeymeo He HApPoOdIYyemouca, cura cnums, 6azamecmeo He nompibHe i
po3ym 6escunuii». Yu icHy€e 3B’A30K Mi’k Ha3BaHMMH CYCHIJIbHUMU I[iHHO-
CTSIMM Ta 0ioJOriuYHOIO 3[IaTHiICTIO M0 amanTauiin? Bnpasa 0asa eubipkoso-
cmi. OCHOBHi KOMIIOHEHTH 3/0POB’A JIIOAUHH.

PesyabTaT

OuikyBaHi pe3ynsratv HaB4aHHA (Y4eHb / y4eHuus...)
* ouiHoe 3HaHHs: npo AQANTALIT OPTAHI3MY NIOOUHU
* ouiHroe pesynsmamu: QOCNIMKXEHHA npo 38'A30K MiXX cTaHOM 3[10pOB’sl Ta aganTadli-
AHUMW MOXIUBOCTSIMU OpraHiamy NioanHU
* gusiensie cmaereHHs Ha pieHi eubipkosocmi ma OuiHoe: 3B’A30K BioNoriYHoI 1 couianb-

HOT aflanTauii, a TakoX TXHi BNNUB Ha dpopmyBaHHA Takoi UiHHocTi sk MOHICTb JHO-
OVHU

Camopo3BUTOK

CamonaeuaHHs. L[iHHicHO-emoyiliHe 3a80arHHa. J[locaifkeHHA aganTaiil
0 IIKiJIBHOIO KUTTsA (IIpoeKTUBHa MeToauka «JllepeBo» ([xkon i laitan
Jlammen).

Camoouinweanusa. IIpodyxkmueno-meopue 3asdaHHs. Apanraiia Jio-
JUHU.

Bionoria + BugaTHi XiHKM-HAayKOBULi + AHrAiNCbKa
moBa @ 3raitommecwv, I'epmpyda Benn Enaion (1918—
1999) — amepurkancvka Haykosuus, aaypeamka Hobenis-
cvkol npemil 3 gizionoeii i meduyuru (1988 ) «3a sidxkpummas
6AMCAUBUX NPUHUUNIE JiKapcbkoli mepanii»y. /JRiHkKa nosua-
na: «He 6ittmeca eadxckoi npaui. Hiwo snauyuie nezko He Oa-
emvesa» (Don’t be afraid of hard work. Nothing worthwhile
comes easily ).
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HueHux 6azamo y csimi dus,
HaiiousHiwe i3 HUX - NOOUHa.

Copokn (496-406 0o H.e.) — N
0asHbozpeybKuli opamamype R\ Lo

§1.6. OPTAHI3M IO ANHU TA HAYKOBI AOCNIAXEHHA

BcTtynHa Bnpaea. Ha cBiTi Tak 6araTo pisHUX IIPUPOJHUX UyJec — Ma-
JIbOBHUUYI 0o3epa, INimboKi KaHbiioHH, (haHTACTHUYHI BoJgocHany, HeMMOBipHi
neyepu. € cepel 4yzec CBITY i Taki, 10 cTBOpeHi pykamu JdoguHu. Ile cim
yygec CTapoJaBHBOT'O CBiITY: AleKcaHApilichKMiII MasK Ha ocTpoBi @apoc
(E), Bucaui cagu Cemipaminu y Basunoni (C), nmipamiga Xeomca B I'izi (B),
cratya Bora I'emioca Ha ocTpoBi Pomoc (P), crarys 3eBca B Oximmii (H,),
yeunaabHHUIA Iapad Mascosia B 'amikapraci (M), xpam Apremigu B Edeci
(H). VBignmoBigniTes HasBu nmux uynec (B—C) 3 ix 300pakeHHAMU Ha iJio-
crpairii (1-7) # orpumaiiTe Ha3BY OMHOTO 3 Uynec YKpaiHu.

Yomy Codok Ha3BaB JIOAUHY «HAWAUBHINIUM JUBOM CBiTY» ?

3MICT

AK i AR YOro BMBYAOTb OPraHism A0AUHU?

BlONoriAa NnDAUHWU — komnaexc Hayk, ujo eusuarwmbs 6yd0o8y, summe-
disnvHicmb, noGediHKY, NOX00HEeHHA, PO3BUMOK 3 Memol 3acCMOCy8aHHS
3HAHb 6 PI3HUX 2aaY3aX A0cvbkol disavHocmi. JI1a BUBUEHHSA OpraHisMy
JIOAUHU BUKOPHUCTOBYIOThCSA 3HAHHA OaraThox Hayk. lle, B mepimy uepry,
npupoaHudi (ximisa, gisukxa, zeozpais), 6ioaoriugi (armponoanozis, emobpi-
0M102i5, 2eHemukKa), CycuiyJbHi (Qinocogis, icmopis), MmeguuHi (kapdionozis,
HespoJsozis), TeXHiuHi (kibepHemuka, iHpopmamuka) Hayku. PyHIaMeHTOM
JIJ1s1 GioJtorii MIOAWHY € HallaBHINII HAYKM IIPO HAIIl OPraHi3M — aHamomis
i ¢hizionozis. AHaToMia BuBUae OyJOBY OopraHismy JOAWHH, a (isiosoria —
Horo »KUTTEeBI QYHKIIII. 3HAHHA OPraHiaMy JIIOJAUHHU 3aCTOCOBYIOThCS yV HaM-
Pi3HOMAaHITHIINMHUX Tay3saX JIOJAChKOI HisgasHOCTI (Qus. mab.a.).

OcHoBM cyuyacHOl OioJiorii JrogMHM OyJaM 3aKJaleHi TaKUMH BHIAT-
HUMHM HayKoOBIAMHM, AK l'inmokpar, ABinenHa, Ilapamennsc, A. Besaurii,
B. T'apseii, 1. IlaBnoB, K. BepHap Ta Gararo iHmmx. 3HAaUHUN BHECOK Y
PO3BUTOK Oiosiorii jJroauHM 3pobunau ykpaiHcbKi BueHi O. IllymisHCBKUMI,
I. MeunukoB, O. Boromosens, B. ®@imatos, B. Harosens, M. AmMocoB,
II. KocTioK Ta iH.

CyuacHa Oiosioris JIIOQMHU CIPSAMOBYE CBOI JIOCJHiJ)KeHHS Ha PO3B’d-
3yBaHHA Oarathox mpobiiem XXI crToyiTTA, cepel SAKHX: IlepeHaceleHHSA
3eMJi B I[IJIOMY i CKOpOUYeHHS KiJbKOCTI HaceJeHHS B OKpPeMHX perioHax,
momupeHHsa iH@eKNiHUX 3axBopioBaHb (HampukJiazn, COVID-19, CHI/,
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npioHHi iH(peK1il), JiKyBaHHA CIIaJKOBUX 3aXBOPIOBaHb, 3MIiIlHEHHSA iMy-
HITeTy, BUBHAUEHHA MOYKJIUBOCTEN BUKOPUCTAHHA TeHEeTUUYHO MoAudikoBa-
HuX opraHiamiB (I'MO) Tomto.
Tabnuus. 3SACTOCYBAHHA BIONON4YHUX 3HAHb
Y NPAKTUYHIU OIANBHOCTI NKOOUHU

Manysb Mpuknagu 3actocyBaHHA GioNOriYHMX 3HaHb
Cinbcbke roc- | [Ins BUPOLLYBaHHS POCIIUH, po3BedeHHs1 TBapuH, 6opoTbbu 3
nogapcTeo LWKiAHMKaMK, 3anobiraHHs OTpyeHb NecTUUMaamm

Mpomucno- | [ns oTpUMaHHA XapyoBUX NPOAYKTIB, HATyparbHUX TKAHWH, aHTUBIOTUKIB
BICTb

MeanunHa Ansa nikyBaHHA 1 npodinakTukm XxBopoO, 30epexeHHst Ta 3MiLHEHHS
300pOB’sl NIOAVHWU, NPOAOBXEHHSA TPUBANOCTI XUTTH

IMeuxonoris [ns nisaHaHHA ocobnuBoCTEn NOBEAIHKM NIOAUHA

TexHika [nsi cTBOpeHHs NPUCTPOIB, anaparis Yy Xipyprii, NpoTe3yBaHHi, KibepHeTuLi
MucteutBo | [Jns CTBOPEHHS XYAOXHIX KapTUH, CKYNbNTyp
Cnopt [ns po3BUTKY (Pi3NYHUX MOXITMBOCTEN JTIOACHKOro opraHiamy

Bionoria + ®isuka @ L[ikaseo, wo penmeeniscvie UNpPo-
MIHI08AHHA HA3UBAIOMY UWe NYAIOI6COKUM HA Yecmb YKPaiH-
cvkozo @isuxa leana Ilynwsa (1845-1918), axuii enepue
3acmocyeas il docaidus ix we y 1892 poui.

AKi ocob6auBoCTi Nnpupoau nr0AUHA?
¥Yeci xuBi icToTn 3eMJIi YHiKaJIbHI 11 HEIOBTOPHI, ajie YHiKaJIbHICTH JIIO-
auHU ocobamBa. Ilosa cymMHiBaMu, II[0 KOXKHa JIOJMHaA HEIOBTOpPHaA 3 Or-
aapny ii 6iosiorivHMX Oo3HaK OymoBH opraHiamy (craTypa Tina, mMaca, pict),
MOT0 IpOIleciB KUTTEMIANBHOCTI (0COOJIMBOCTI TpaBJIeHHA, TUII AUXaHHSA)
Ta IOBeJiHKHU (THUII TeMIepaMeHTy, peakI[ii Ha cTpec «0uii abo BTikaii»).
Takosk Oe3nmepeuyHUM € i Te, IO JIOJAMHA — icTOTa colliajbHa i II YHiKaJb-
HIiCTh 3YMOBJIEHA ¥ COI[iaJIbHUM CepeloBUIIEeM >KHUTTHA. ByIb-aKHUA IpoAB
KUTTENIAIBLHOCTL OPraHisMy JIOAUHU CYNIPOBOIMKYETLCA collianbHuM. Tak,
JKUBJI€HHS JIIOAWHU UYepe3 BILJIMB TPaAuIlill, eTUKeTy, PeKOMeHJjalliii Ha-
3MBalOTh XapuyyBaHHAM, OiosoriuHi iHCTMHKTH PO3MHOKE€HHS MHOB’A3aHi i3
BUITMMH €MOIIMHUMH MHOUYTTAMH JpYy:KOM, KoxaHHA. CamMe HepospHuBHA
reHeTUUYHA €IHICTH 010JIOTIYHUX 1 COI[iaJlbHUX O0COOJIUBOCTEMH
€ OCHOBHOIO YMOBOIO iCHYBaHHSA JIIOAWHH, BU3Hauae ii Oio-
colliaJbHY OPUPOAY Ta BiAMIHHOCTI BiJf iIHIIIUX OpPraHi3MiB.

Biosoria + Mucrteurso @ «Bimpysgiancvka ni0duHa» —
gidomuii manroHok Jleonapdo da Binui (1490 pik ), ackpaeoi
2eHiaavHOl ocobucmocmi 3 6azambvma manranmamu. Ilikaso,
A00UHA HApoOXcYyembesa ocobucmicmio YU cmae Hew Ynpo-
008X €8020 HuUMMmMA Y Cycnilbcmai?

flke 3HaYeHHA MalOTb 3HAHHA NPO NOAUHY AnA 36epeKeHHna 3g0poB’a?

fAx Bu 3HaeTe, 300POB’A NWAUHU — Ue cmaH Qi3uiH020, NCUXIYHOZ0 Mma
couianbHoz0 61a20N0NYYYSA, AKUL 00YMOBILI0E UCOKY npayezdamHuicmyv ma
couianvHy akmueHicmys AOUHU. 3MOPOB’SA JIOAUHU € TPeIMEeTOM BUBUEH-
HA TaKol rajysi MeIUIIMHU AK TirieHa (Bifg rpeil. zizieHoc — I1TIOIIUM).
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XBopoba, 3axBoproBaHHsA (1aT. morbus) — ue nopyuleHHs HOPMAAbHOL
AHeummediiAbHOCMI Op2aHi3MY, I pe3ylbmami 4020 3HUNCYIOMbCA 11020 npu-
cmocysanvhi moxcaueocmi. Ix Ki1acudikyoTh 3a Pi3HUMU KpUTepiaMu: 3a
NpUYMHAMU BHHUKHEHHA — iH@ekruyiltHi (BipycHi, OaxkTepianbHi) Ta HeiH-
¢eruyiiini, 3a gisiosorivuHuMu GyHKIIiAME — x80pobu JuxaHHs, Kposoobizy,
mpasJjieHHsA TOIOo, 3a O3HAKAMU CTATi Ta BIKY — MiHOUYi, dumasayi xeopobu,
xeopobu cmapocmi Ta iH. OCHOBHUMY IIPUUYUHAMHU XBOPOO JIOAUHHA € 2iNoKi-
He3if, cmpecu, WKIOAUBI 36UYKU, HeNPABUJIbHE XAPYYEAHHS, 8i0cymHicmb
pexcumy npauvi it 6i0noYUHKY, cmaH 008KiALA, 6NJAUE XE0POOOMEOPHUX Op-
2aHi3Mmie Ta iH.

BuHuKHEHHSA XBOpOO CIPUUMHAIOTH Pi3HI UMHHUKH, ane ¥y 50 % Bumap-
KiB BUHMKHEHHsI XBOpOOM IIOB’A3aHi 31 cmoco6OM KUTTS caMol JIIOAUHHU.
Tomy KokeH i3 Bac IMOBUHEH 3HATH CBi#l opraHiaMm i g6aTu IIpo BJIacHE 3/0-
poOB’dA, 1110 € HalBaKJIMBIIIIOIO MOTPeb0I0 JIOAUHN.

KopoTKo npo ronoeHe

» bionoriyHi 3HaHHA NPOo NIAUHY € BaXNMBUM CKNagHUKOM 3ararnbHoi HayKu | 3HaxoAsaTb
CBOE 3aCTOCYBaHHA Y HAMPi3HOMAHITHILLMX rany3sx NoAcbKol AiIANbHOCTI.

» biocouianbHa npupoaa NAUHU — Lie CYKYMNHICTb ICTOTHUX BionoriYHnX M couianbHUX
ocobnuBeocTei, Lo BiAPI3HAKOTL MOAUHY Bl iHLWIUX opraHiamiB Ta popMylTbCs Y Cy-
CNiNbCTBI.

» bBionoriyHi 3HaHHS NPO OpraHiaM NAUHY OOMOMOXYTb 3PO3YMITU CBOI MOXITMBOCTI,
30praHizyBaTi BignoBiAHWIA 300POBUIA CNOCIO XUTTS | AOCATHYTU BEPLUUH B NEBHIN Ai-
ANbHOCTI.

AiaAbHICTD
Pisens « CTBOPIOEMO»

HasuanvHe 3asdanns. Aki ocobnueocmi 6ydoéu ma scummediaibHoc-
mi opzanizmy nrwodunu? Modenwseanusa 3micmy memu. OPTAHISM JIIO-
JUHN.

Poszsusanvhe 3asdanHA. J{na akux zanysel npaxmuinoi dialvHOCMI
N100UHU HAYKOGEi 00CNi0NCeHHA OP2AHI3MY NI00UHU MAOMb HAUEANCIUEI-
we 3HaveHna? Ingozpagira. I'anysi 3acTocyBaHHA HAaYKOBUX JOCITi/[*KeHb
OpraHi3My JIIOJUHHU.

Ilinniche 3aedanHsA. ke 3HAWEHHA Ma€ OYIHIO6AHHA 61aAcHUX 0l y
npupodi 3 nosuyit Ge3nexu jxummedianbHOCMi, eMULHUX HOPM i NPUH-
yunie cmanozo pozeumky? IlpeseHTalida IPoEKTy Ha OJHY 3 BUODAaHUX TeM.

PesyabTar

OuikyBaHi pe3ynsraTv HaB4YaHHSA (Y4eHb / yyeHuus...)
* y3aeallbHIOE 3HaHHS ma ¢hopmynroe eucHosok: npo OPTAHI3M NKOOAWHA

* 3acmocosye Hasu4dku JOCIIMKEHHA ma koHcmpyroe: iHporpadiky npo 3acTtocyBaH-
HSl HAYKOBUX OOCHIMKEHb OpraHiamy noauHu

* guserisie cmae/ieHHs Ha pieHi iHOugIdyarlbHOCMI, CMBOPHOE: MPOEKT HA OCHOBI 3HaHb NPO
OpraHiam JANHA, OCNIOHUUBKUX YMiHb Ta LiHHICHMX yaBreHb npo MAHICTb NKOOWHA

Camopo3BUTOK

CamoouyinweanHusa. Aki moi peaysbmamu HA8YANLbHOL JisAbHOCMI?
Temamuyuno-diaznocmyeaavre 3aédarnnsa. OPTAHI3M JIFO[IVHN.
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Tema 2. PEFY/1AU14 ®1310/10TIHYHUX
OYHKLIN

Bymu Xusum - ye o3Ha4yae 6ymu opaauisosauum.

B. BepHadcebkuli (1863-1945) -
8udamHuti yKpaiHcbKuli HayKoseyb

§ 2.1. CAMOPETYAALUIA

Oapa3sy i He BignoBicu! Opraism JOAUHEA — I
TaKa CKJaJHa cucTteMa. ¥ HBOMY MiIbApAU KJIITHH,
MiJTbHOHU CTPYKTYPHUX OJMHUIBL, THUCAYL OpraHis,
COTHi (pYHKI[IOHAJIBHUX CHCTeM, JecATKHU (isiosoriu-
HUX cUCTeM. 3aBASAKU UOMY III BCA Pi3HOMAHITHICTBh
(byHKIioHYE AK eauHe MMine?

3MICT

AKi piBHi camoperyasuii B opraHismi aloguaun?

Besa »xkuTTEniANbHICTE OpraHiaMy JIIOOMHY IIOB’A3aHa 3 TpboMa Haliza-
raJbHIIIMMHA BJIACTUBOCTAMHU — CAMOpPeYNAUIEI0, CAMOOHOBACHHAM Ta Ca-
moeiomeopennam. 1 nmimepom y miit Tpiaai € camoperynasanis. B mporeci
B3a€MO/il 13 cepelOBUIIlEM OPraHi3M JIOAWHHN IPUCTOCOBYE CBOIO KUTTEMI-
SAJIBHICTH 10 MiHJIMBHMX YMOB 30BHIIIIHBOT'O cepejoBHIIa, 30epirae mocTii-
HiCTh BHYTPilIIHLEOT'O CEPeIOBUIIA, 3aXUIIA€ CBOIO IiJTicHicTh, 00’eqHYE yCi
IIpoIiecu A5 3a0e3leueHHs dKUTTE NI ATbHOCTI 3aBIAKHT CAMOPEI‘VJIHL[IT.

BinbyBaroThca IIpollecH camMoperyadmnii Ha

ycix piBHAX JIOJACbKOro opraHiamy. Ha piBHi KJIi-
TUH caMOperyJjsdllis 3A1HCHIOEThCA 3 JOIOMOIOIO
3MiHM aKTHBHOCTL (pepMeHTiB B peaKIlisIX CHHTe-
3y Ta posmnanay. BiacHMMHE MexaHi3MaMM caMope-
ryJasaiii BoJIOAiIOTH OKpeMi opraHu. Tak, cepie
Ma€ IIPOBiJHY cHUCTeMy 3i clleljializoBaHHX M’ -
30BHX BOJIOKOH, II[0 MalOTh 3aTHICTh yTBOPIOBAa-
THA Ta OPOBOJUTH iMIIyJabcH. [iAIbHICTE cUCTEMU
3abe3meuye TMOCTiIOBHI CKOPOUEHHSA MioKapnay
nepeicepAb Ta MNIJIYHOUKIB (aBTOMAaTiA cepIid).
[In1yHKOBO-KUIIIKOBAMA TPaKT Ma€ BJIACHY eHTe-
PUHOBY HepBOBY cucteMy. lle ciTkomoaibHe yTBO- In. lNposidHa cucmema
PeHHsA BeJIMKOI KilbKocTi HelipoHiB (61u3pKk0 500 cepys (xosmudl Konip)
MiJIbHAOHIB, 1110 B 5 pasiB OijbIlle, Hi}K Yy COIMHHO-
MYy MO3KY) B CTiHKax ycix BiifijgiB TpaBHOro KaHany. CucreMa Ma€ CBOIO
He3aJIeKHY pe(JIeKTOPHY AifAJbHICTH 1 BIIIMBAa€ Ha PYXOBY Ta CEKPETOPHY
aKTUBHICTH opraHiB TpaBideHHA. Ha cucreMHOMY piBHiI caMoperyidilisa 3a-
Oe3meuyeThes 3JIaroJKeHOo0 AisAJIbHICTIO pidHUX opraHiB. Tak, mig yac 6iry
y3Tro»KeHO (PYHKI[IOHYIOTh OpPraHd AMXaJbHOI, CepleBO-CyAMHHOI, OIIOp-
HO-PYXO0OBO1, HEPBOBO1 CHCTEM.
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Bionoria + focaigxeHHa @ IIaamown I'puzoposeuu Ko-
cmiok (1924-2010 ) — eudamHuuil ykpaiHcvKkuil Heilpogisi-
on02. Bnepuie 3acmocyeas MmikpoeseKkmpoOHy mexHiKy 014
docnidncenHsa Hepgosux ueHmpie ma 6iogizuyHux i Gioximiy-
HUX MexaHi3mie 30Y0dHceHHA Il 2abMYBAHHA 6 HEPBOBUX KJi-
muHnax. A wo € npedmemom docaidxeHnv Hellpogizionozii?

AKi npouecn € OCHOBOK camopery/uii B opraHiami AloguHu?

CaMoperyJdilis opraHiaMy — Iie CYKVIIHICTh AysKe O0araTbox Ta pisHoMa-
HiITHUX IIpoleciB. XapaKTepHa ocOoOJMUBICTh IIPOIECiB caMOperyadIii mosus-
ra€ B TOMY, III0 KePiBHI CUTHAJM € BHYTPIIIHIMHA i BUHUKAIOThL B 0COOJIMBUX
CTPYKTYPHHUX ocepeakax. Hanpukiaan, B eyKapiloTUUHUX KJIITHHaX TaKUM
«KepiBHUM IIeHTPOM» € SAJApO, IeHTPOM peryiasanil GyHKIiA BHYTPIIIHIX
OpraHiB € rimorajaMyc Ta iH.

3a cBoIM (pYHKIIIOHAJILHUM 3HAUEHHSM IIPOIECH caMOperyJsllil MoKHa
MOAiIUTH Ha I'PYIIH.

Inmeepamueni npouecu 3a0e3NneuyioTh y3ro/KeHe (YHKI[IOHYBaHHA
PidHHX opraHeJl V KJIiTHHaX, 00’e¢JHaHHA cIIel[iali30BaHUX KJITHH B TKa-
HHUHHU, TKAHUH — B opraHu Ta iH. lleAETpoM iHTerpaiii »KuTTeBUX QYHKIii
OpraHi3My Ha3WBAIOTH T'OJIOBHHI MO30K, a KOpa TOJIOBHOTO MO3KY Mae JIi-
JAHKH, 110 IHTerpyIOTh iHGopMaIlilo Ta cyMicHO 3a0e3I1euyIoTh TaKi (pyHK-
mii, AK MHCJeHHs, MOBa, IaM’ATh, €MOIIil TOIIO.

Tl'omeocmamuyHi npouecu TiATPUMYIOTH JUHAMIUHY CTaJiCTh BHYTPIII-
HBOT'O cepeJOBHUIIla OpPraHi3sMy Ta 3a0e3neuyoTh HAMONTHUMAJIBHIIIL YMOBH
IJIsL OisAIBHOCTI KJITHH, opraHiB. IIpuKiaagaMmy TaKHMX IIPOIleciB € TepMo-
OCMO- Ta BOJIOMOPEryJidllid. 3aBAAKU IM TeMIlepaTypa Tijla, BMICT coJiel
Ta BOAU MiATPUMYETHCA HA CTAJIOMY PiBHi, He3aJeKHO BiJl 3MiH HAaBKOJIHIII-
HBOT'O cepeJOoBHIIIA.

AdanmusHi npouyecu 3ab6e31eUyOTh IPUCTOCOBaHICTh OPraHiZMy [0 3MiH
HaBKOJHIIIHBOT'O CepeOBUIIA Ha YCiX piBHAX iforo opranisairii. Po6ora cep-
s HOPMAJII3YEThCA IIiCJA KOPOTKOUYACHOT'O CTpecy 3aBAAKU BereTaTUBHIN
HepBOBi# cHcTeMi, po3yMoBa poboTa MO3KY IIOTpebye IIiBUIIEeHOI'0 BMiCTY
BYTJIEBOJIB B 1Ki.

3axucHi npoyecu BiPi3HAIOTHCA CIPAMOBAHICTIO Ha MMPOTUIIO IIK1AJIN-
BHM BIIJIUBaM cepefoBUIla. ['OJTOBHMM OpraHi3aTOpPOM 3axXHCTy OpPraHizMy
MOXKHa Ha3BaTHU IMYHHY cucTeMy 3 ii cmenmudpiuHuMU Ta Hecnelu@iuyHUMHA
npossBaMu JisimbHOcTi. Hampukaana, 3axmeT Bif BipyciB 3AiHCHIOIOTH TIPO-
Ilecy YTBOpPeHHA iHTep(epoHiB B KJITHHAX, IOIJIMHAHHA Ta IepeTpaBJIeHH A
XBOpOOOTBOPHUX OaKTepiii BilOyBaeThCcsa 3a yUacTiO JIEHKOITUTIB, 3JaTHUX
10 GaroiuTosy.

Bionoris + YKpaiHcbka moBa

«MuanocepdHumu mpeba sam 6ymo

3adasn eécvozo Hueozo!

Bo scummasa — ce kaeitnod, xiba i €

IITo dopoixcue Had Hvozo!» (Iean PparHKo).
I]ikxaeo, wo 60HO makxe moil «KAelUH0O»?

7
7

Y YoMy CYTHICTb NPUHL UMY 3BOPOTHOrO 3B’A3KY?
OcHOBOIO caMOpery.Jdilii, il TOJIOBHUM aTpPUOYTOM € MeXaHi3Mm 3BOPOTHOro
3B’a3ky (aHri. feedback). VimeTscs Ipo BILUIMB pesyiIbTaTy (PYHKIIOHYBAHHS
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O6iocucTeMu Ha XapakTep ii mogaabirnoi pobotu. Hanpukaana, B opra”ismi iu-
¢opmaris mpo pe3yabTaTH AiAIBLHOCTI AKOT0-HEOYAL OpraHy (3a103u, M’ s3a)
3aBXK/JIU IIOBEPTAaEThed 10 Hboro. Ha ocHOBI 1IbOro Bifl0OyBaloThC 3MiHU HOI0
JIiAJBHOCTIL BiAIOBiAHO 0 3MiH cepenoBuiia. Ileii MexaHi3M gie Ha Bcix piB-
HSIX OpraHizallii JKMBOTO OpraHisMy, IOUYMHAIOUHU BiJ 6ioXiMiUHMX peaKIliil B
KJIITHHaX 0 CKJIAQJHUX NPOABIiB pO3yMOBOI AifAJLHOCTI.

3BOPOTHI 3B’A3KM MOXKYTh OYTH IMO3SUTHUBHUMH I HEraTUBHUMH, II[O
30BCiM He BKa3ye Xopolli uM moraHi Haciaigku. HeraTuBHUII 3BOpOTHUM
3B’A30K Ma€ TeHJEeHIiI0 CIIOBiJIbHIOBATH IIpoOIlec, TOAi AK IMO3UTUBHUN —
NPUCKOPIOBaTH oro. MexaHi3M 3BOPOTHOI'O 3B’A3KY € BU3HAUAJIBHUM IJIA
po0OTH peryJjsiTOpHHUX CUCTeM — HepBOBOi, eHIOKPUHHOI Ta iMyHHOI.

Bionoria + MNcuxonoria & «Ilemai copomy» 6uHUKa-
lombv Yy Jaodeil, aki nezko yepgoritoms. Koau eoHu posyni-
lIomo ye, 60HU ule OGinbule COPOMASAMbBLCA, UL0 NPU3Eo0Uumb
do nodanvuiozo wep8oHiHHA. IIpo axkuil 38’a30k ildemwvcsa?

KopoTKo npo rosnoBHe

» CAMOPEIyYnsaulA (sig nar. regulatio — gposogutn o naay, HanarOp,)KyBaTm) - ye
30amHicmb Op2aHi3aMy asmomMamuyHo nidmpumyseamu ma eiOHoerneamu eiOHOCHY
cmarnicme €8020 cknady ma QyHKUIl nicns IXHbOT 3MIHU.

» OcHoBol camoperynsuii € iHTerpaTvBHi, roMmeocTaTU4Hi, aganTUBHI Ta 3aXUCHI npoLie-
CW Ha yCiX pIBHAX OpraHisauii noacbKoro opraHiamy.

» MexaHi3mM 3BOPOTHOIO 3B’AA3KY € BaXX/TMBMM CUCTEMHUM NPUHLNNOM NPOLIeCiB camo-
perynsuii opraHiamy noguHN.

AlANbHICTD Pigens «3AITAM’SITOBY€EMO»

Hasuanvne zasdanna. Y womy Heobxidonicms camopezyrayii das 6io-
nozivhux cucmem? Onopuna cxema. CAMOPEI'VJISAILISA, piBHiI opranisza-
1mii, GyHKIii, OPUHIUI 3BOPOTHOTO 3B’SA3KY.

Possusanvhe saedanna. Axi npoyecu € ocHo60r0 camopezynrayii? In-
@opmayiiino-nowykoea énpasa. laTerpaTuBHi, roMeoCTaTU4YHi, afallTHUBHI,
3aXMCHI IIpoIlecu caMOperyJaIii.

Ilinnicne 3a6danua. Homy npaeo Ha ’ummsa € npupodnum? Bnpasa
0 susHaueHHA. ¥ dyomy 3MicT Kareropii «IIpaBo Ha sxkuttsa»? (KoHCcTHUTY-
nia Ykpaiau. Poagin II. Crarra 23).

PesyabTaTr

OuikyBaHi pe3ynbraTy HaBYaHHA (Y4yeHb / yyeHuus...)
* 8U3Ha4ae: ocHoBHe noHATTa CAMOPEIYNALUIA

« yceidommioe nizHasaneHy cumyauito: ons IHOOPMYBAHHSA npo ocHoBHi npouecu ca-
Moperynauil
* BU3Ha4ae cymHicmb yiHHicHoi kameeopii: MPABO HA XXUTTH

Camopo3BUTOK

Camoopeanisauis. Kpeamusene 3aedanns. Bubupaio TeMy AJis CTBODPEH-
HA Ta Ipe3eHTallil (3axuCTy) HaBYaAJbHOI'O IPOAYKTY Ha MOiJCYMKOBOMY
ypoIii (AUB. IOAATOK [0 IMiApYyUYHUKA).

Camonasuannsa. OcobucmicHe 3a60aHHA «Baacmueocmi xaparxmepy».
Tect. CupsamMoBaHicTE ocobucTocTi (0O3HAIOMJIEHHA 3 OCOOMCTICHHUM OIIHUTY-
BaJbHUKOM I[IHHOCTEN).

Camoouinweanusa. IlpoznosyseanvHe 3asdanHHsa. Perynamis QyHKIii
TBAapPUHHOI'O OPraHi3My.
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Good order results spontaneously when things are let alone.

YxyaH-y3u (369-286 0o H. e.) -
Kumadcekut ginocogp

§ 2.2. PEFY/IAILISA ®1310/10TIYHUX ®YHKL IV

YcBigomawemo! Bucais «Ha Tpbox KHUTax» € OZHUM
i3 BijoMux (GpaseosoriamiB ykpaiHcbkol MoBu. Ille B
cepeIHBOBIUHMX TpaKTaTax i3 reorpadii semiio 306pa-
JKyBalu AK IUIOCKUH Tapiib, IO JIEXKUTHL Ha CIHMHAX
TPhOX BeJeTeHChKMX KUTIB, AKi IMIaBaloTh y Oe3MeXHO-
My OoKeaHi. BuciaiB «Tpu KUTH» B)KHBAIOTh TOMi, KOJH
iaeThbcA TPO OCHOBHI 3acaam uyoro-medyab. Ha arux
TPHOX KUTAX TPUMAETHCA PeryisAllisd QyHKIINA opraHis-
MY JIOIAHU?

3MICT

AKi ocob6nuBoCTi peryaayii ¢yHKL i opraHiamy n0guHu?
diziosoriuHUMU ITpoliecaMu (PYHKI[IAMHU) HAa3UBAIOTh B3AEMOY3TO/I3Ke-
Hi Ta KOOpPJAMHOBAaHi ITpoIlecd 3a ydyacTio 0ioMOJIeKyJ, KJIITHUH, TKaHUH,
OpraHiB Ta cHcTeM, IO 3a0e3IMeuyioTh 3AiMiCHEHHA >KHUTTEBUX (PYHKI[IH
opraHiamy. Ix ysromskeHicTh — Ile pesyabTaT peryaanii @yHKIiif opra-
HI3MYy, III0 € CKJaJA0BOI0 YaCTHUHOIO 3arajbHOl CYKYIIHOCT1 IIpOIleciB ca-
moperyaaiii. Ha piBHI opranismy peryiadainisa (yHKIIA 3aificHIOETHCS
pPeryJIaTOPHUMH CHCTEMaMU — HEPBOBOIO, €eHJOKPHUHHOIO Ta IMYHHOIO. IXHA
IiANBbHICTE BiJpi3HAEThCA IPHUPOJOI0 CHUTHAJJIB, NIJIAXaMH IIPOBEJIeHHS
CHUT'HaJIiB, TPUBAJIICTIO BIIJIMBiB, ajie BCi TPpHM MeXaHIi3MH PeryJdalil JiloTb
y TicHOMY B3aeEMO3B’A3Ky. Peryndaiia GyHKI[i#l JOACBKOr0 OpPraHidaMy €
pAnL ocobiuBocTeil, IO IIOB’s3aHi
13 GiocoIliaJIbHOI IPHUPOLOI0 JIIOIHU-
HHM, CKJIQJHICTIO I'OJIOBHOTO MO3KY,
JKUTTAM YV CYCILJILCTBiI, pidHOMAa-
HITHICTIO IPOSBiB IIOBEiHKH.
Hami yaBJIeHHA IIpo peryJjdnilo QYHKIN y JIOAUHKA OYAYTh OQHOOIU-
HUMM, SKINO He BpaxyBaTH PO3YMOBY OifiIbHICTHL SK CKJIAJOBY UYaCTHHY
HabyToi moBeninkmu. Came JOIliJibHA TOBEAIHKA, AKa CIPAMOBYETHCS CBi-
JoMicTIO, € HaNOiaIbII eeKTUBHOI (GOPMOI IPHUCTOCYBAHHS Ta ONHHUM i3
Halle(peKTUBHIINMNX MeXaHiI3MiB MiITPUMaHHA IOMeOoCTa3y.

Bionoria + Moagpasausictb @ Teapuru cnpuitmaroms
ceimJao 3a yuacmio 30po8uUX TNizMeHmMi6, @ POCAUHU 30iil-
CHIOIOMb Ue 3 yiacmio 0COONUBUX DEeYOBUH Y JUCMKAX.
ITepwa nimepa 306padxeHoi pocauru donomoxce subpamu
eapiaHm 3 HA36010 «30POBUX» (POMopeuenmopié pociuH.:

A xuopodinu b kapoTuHOigN

B riGepeninu I' aykcusnm

I diToxpomu

Perynsuis c¢yHkUin opraHiamy
HepeoBa | 'ymopanbHa IMyHHa
perynauis perynsuis perynsujs
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AKi cuctemun opraHiamy NI0AUHU € PEryAaTOpPHUMMU | HoMYy?

PEFYNATOPHI CUCTEMW — ue cykynHicmb opzaHis, 30amHux 30illCHIO-
eéamu KepiéHi énaueu Ha O0iAavbHicmb Qi3ionozivHUX cucmem, OpzaHie i
kaimun. 111 cucTreMu MarTh ocobauBocTi OyaoBU ¥ QYyHKILiN, 10 BU3HaAUAa-
IOThCA 1XHIM IpU3HAYEHHAM.

Y peryidaTopHHUX cHCTeMax € IeHTpaJbHiI Ta IepugeprudYHi OcepenKH.
Y menTpaiabHUX opraHax (GopMYyIOThCSA KepiBHI KoOMaHIU, a NepudepuyHi
opraHu 3a0e3neuyOTh PO3MOJALJI i Iepemady iX A0 poOOUYMX OpraHiB IJis
BUKOHaHHA (npuHuyun yenmpaniszayir). Ina 3ailicHeHHA KOHTPOJIIO 3a BU-
KOHAHHAM KOMAH/ IeHTPaJbHI OpraHu peryJasaTOPHUX CUCTEM OTPUMYIOTH
3BOPOTHY iHQopMaIliro Bij pobouux opraHiB. I{r0 ocobiuBicTs AiAJABHO-
cTi 6ioJIOTiYHMX CHCTEM Ha3WBAIlOTh NPUHUUNOM 380pOmMH020 36’A3KkYy. I1H-
(hopmania Bif peryJasaATOPHUX CHUCTEM II0 BCbOMY OpPraHi3Mi mepegaeThbesd Y
BUTJIAAL curHanaiB. ToMy KJIITHHM TaKMX CHUCTEM MAalOTh 3JaTHICTH MPOMIY-
KYBaTH eJIeKTPHUUYHI iMIOyJbcH Ta XiMiuHi pe4yoBMHH, 110 OYAYTh KOAYBaTH
Ta IOIIMpPIOBaTH iH(popMmaniloo. PeryaaropHi cucreMu 34iHiCHIOIOTH peryJs-
miro (pyHKI[I# BIAMOBIAHO A0 3MiH 30BHINTHBOTO YM BHYTPIIIHBOTO Cepeno-
Buiia. ToMy KepiBHiI BIJIMBU, II[0 HaJCUJIAIOThCA [0 OpraHiB, MarTh abo
CTUMYJIIOBAJIbLHUI a00 CIIOBLILHIOBAJIBLHUI XapaKTep (npuHyun nodeiilHozo
8NnaUBY).

Taki ocobiuBocTi B opraHidami JOAWUHM BJIACTUBI TPbOM cHCTeMaM —
Hep606ill, eHOOKPUHHIU Ta iMYHHIE. ]| caMe BoHH OyAyTh peryJIaTOPHUMH
crUcTeMaMU HAaIlloTo OpraHismy.

Aki ocobamuBocTi TUNIB peryasayil QyHKLIN y N04UHN?

HepBoBa perynauia — ye mun pezynayili QYHKYILlL OpeaHi3My 3a yuac-
mi Hepeosux IMNYavcis, wo nepedarnmusbcsi Hepe8osUMU WAAXAMU L MAOMb
CNPAMOBAHUIL KOPOMKOYACHUL 8naué. Y JIOIWHNU HEPBOBa PeryJsdllis, AK
i y 6araToKJIITHHHUX TBapwWH, Mac pedIeKTOPHUI XapaKTep. I OCHOBOIO
€ 0Oe3ymMOBHI ¥ yMOBHi pedJeKcH, IHCTUHKTH M JMHaAMiUHi CTepeOoTHIIH,
[0 pasoM i3 IpodABaMH PO3YMOBOI [IifAJIBLHOCTI 3a0e3IeUuyITh pPeryJsiliio
(GVHKIIH Ha NOBeJiHKOBOMY PpiBHi. YCKJaJHEHHS HEePBOBOI peryiadiii y
JIOAUHU ToB’fA3aHiI 3 posBuTkoMm Bumux Biamigie ITHC, a came kopu #
MiAKipKW T'OJIOBHOTO MO3KY.

NymopankHa perynsidia — ue pezyasauis 3 0onomozow XiMiYHUX CNOAYK,
wo nowuproombscsa piduHamu 6HYmMpPiulHb020 cepedosuuia Ons 3abe3nedeH-
Hs MpPU6a.iozo il 3a2anibH020 6NJAUEY HA KAIMUHU, MKAHUHU U opzanu. 1len
MeXaHi3M peryadllil € HalgaBHINIUM, TOMY PeryJATOPHI ITPOABHU MAalTh
BpoJ»keHUU xapakTep. Ha »kuTTeBi (DYyHKIII OopraHiaMy JIIOAUHU pery.Jio-
BaJbHUU BIJIUB 3[1MCHIOIOTh TaKi peYOBUHU, AK: TOPMOHU, HEIPOTOPMOHH,
JesKl HeopraHiuHi cuonyku (Hanpukaazn, NO, CO,). IleHTpalbHOIO JIAHKOIO
ryMopaJibHOl peryasdailii (jiat. humor — BoJora) € piJKi cepenoBHINA: IJIs
OispIIOCTI OpraHiB Ile KpoB, JimMda i TKaHWMHHaA pifWHA, a JIJd T'OJIOBHO-
ro Ta CIMHHOI'O MO3KY — COHMHHOMO3KoOBa piguHa (JikBOp). OcobamBicTio
ryMOpPaJIbHOI peryJsIlii € KOHTPoJb 3 0oKy rimoranamyca. Ila cTpykTypa
TOJIOBHOT'O MO3KY € BHIIMM Bigmisiom peryisailii ¢pyHKIIi#, IoB’sS3aHUX 3
JisJIBHICTIO BCiX BHYTPINIHIX OpraHis.
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IMyHHa perynauia — ye pezyaauis 3 0onomozow XiMitHux cnoayk il KJui-
MUH, W0 NOWUPIOIOMbCA 8 0P2AHI3MI piduHaAMU 8HYMPIiULHb020 cepedosuuLa
ons 3a6e3neieHHsA 3AXUCHOZ0 8NAUBY HA KJAIMUHU, MKAHUHU i OpP2aHU.
1 iMyHHOI peryJsdilii B opraHiaMi HasgBHI IleHTpaJbHi opraiu (KicTKOBUM
MO30K, TUMyc) 1 nepudepuuHi (i1iMmdoBy3Hu, alleHAWUKC), 3JaTHI pearyBa-
TH Ha Pi3Hi BIJIMBU, KJITHHU, IO 3alaM’ ATOBYIOTH uy:Ki Oinmkm. Opranu
iMyHHOI cCHCTeMH YTBOPIOIOTH 'OPMOHU (HAaIpUKJal, TAMO3HWH), aHTUTLIA #
KJIITUHHU (HaAIIpUKJIaM, JiM@OIIUTH), 0 3aXUINAIOTh, BHYTPIIIIHE CepeloBU-
Ie OpraHidMy BiJl BILIMBIiB Uy KOPiJHUX PevoBHH Ta KJIiTHH. IlommupeHHS
PEeYOBHMH 1 KJITUH OpraHisaMoM BifOyBa€eThcs 3a ydacTiO KpoBi, JiMmdbu i
TKaHUHHOI piguHU. IMyHHI peaKmii MOKyTh OYTH BPOMKeHUMHU (CTiAKiCTh
OIPOTH 3aXBOPIOBaHb, IO IMPOABIAETHCA OApa3y K IIicJAsA HapPOIKeHHHA) i
HabyTuMu (CTifiKicTh A0 mpaBIlid, M0 HaOyBaeThCA ITicaA IeIJIEHHT).

KopoTKo npo rosoeHe

»  PErynauIsag ®YHKUIN — cykynHicms npouecie opaaHismy, wo 3abesneyyoms ro-
CmilHicmb 8HyMpIWHb020 cepedosulya, y3200XeHicmb npouyecie xummeoisnbHocmi
ma npucmocosaHicmb 0 ymMoe cepedosulya.

> PerynatopHMMn cuctemamu opraHiamy Jfo4vHU € HepBOBa, eHAOKPUHHA Ta iMyHHa, Y
AKux: 1) HasiBHI UeHTpanbHi Ta nepudepuyHi BIigQinu; 2) sgatHiCTb NPoAyKyBaTh Ke-
piBHI curHanu; 3) AiSnbHICTb 3a NPUHLMNOM 3BOPOTHOrO 3B'A3KY; 4) noaBilHWUiA cnocib
perynsuir.

»  Perynauis dyHKLUiA B opraHiaMi niognHu 3abesneyyeTbca HEpBOBUM, r'yMoparnbHUM Ta
IMYHHUM TUNamu perynsuii, Lo TiCHO B3aEMONOB’si3aHi MiX cobotlo.

AIANbHICTD Pigens «YCBIIIOMJIIOEMO>»

Hasuanvne 3aedannsa. Axi ocobrueocmi 6i0pisnaoms (Pi3ionoziuny
pezynayiro? Onuc 3 guxopucmanhnam @gpeuny «Tpu rwonvopu». PEI'YJI-
1[I ®I3IOJIOTTYHUX ®@YHKIIIN.

PoszseusanvHe 3aedanusa. Aki 3azanvHi npurHyunu opzawnisdayii pezy-
aamopHux cucmem? IHgopmayiiino-nowykoea enpaea. PerynaropHi cuc-
TeMHU OpraHiZsMy JIOIUHU.

IlinHicHe 3a80aHHA. Hu icHY€E 63A€M0O36’A30K MidC PiSHUMU MeXAHi3-
mamu rKoopdunayii npoyecié xummediarvrnocmi? Bnpaea 0aa cnpuii-
MmaHHA. SIK BigOyBaeThcs 3aroeHHA paHU HaA PYILi?

PesyabTaTr

OuikyBaHi pe3ynbratv HaBYaHHA (YyeHb / yyeHUUs...)
« onucye: ocobrnueocmi PEFYNALUII ®I3I0NOMNYHUX GYHKLIW
* ¢hopmynioe ovikysaHi pesynsmamu: ana IHOOPMYBAHHA npo perynatopHi cuctemu
opraHiamy
* gusense cmaefieHHs Ha pieHi crnpuliMaHHs ma euC/I08/TI0€ MIPKYy8aHHS: NPo 3HadvyLUICTb

3HaHb perynauii dpyHkuUin ans posyMiHHa ceoro NMPABA HA JXUTTA, npaBa 3axuwatu
CBOE XWUTTS | 300pPOB’S

Camopo3BUTOK

CamonasuaHHs. Peeynamuene 3asdanns. I'padiunuii opranisaTop
«DpeiiM».

Camoouinweannsa. 3a60aHHs 0aa po3nidHasanHHs. PerynatopHi
CHUCTEMH.

28

issuu-downloader.com



Ak He OUBOBUXHI e/leKMPUYHI A8UWA 8 HEOP2aHiYHill pe408UHI,
Habazamo OusosUXHIWIi eneKmpuYHi Asuwja 8 Hepeoeili cucmemi.

Madkn ®apadeti (1791-1867) — aHenilicokul (i3uK i XimiK,
OCHOBONOJIOXKHUK BYEHHS NPO e/leKMpPOMAazHimHe nose

§2.3. HEPBOBA PEryaauiq

Aymy aymaemo! OcHoBu esekTpodisiosorii sakiazeHi B ce-
peauni XIX croaitTta Himenbkum dizionorom Ewminem [[ro-
6ya-Peitmonom (1818—1896), aArkuili BCTAaHOBUB 3B 30K MiK
€JIeKTPUUYHHM CTPYMOM 1 HepBOBHUM iMIyJbcoM. SIK BuU Aay-
Ma€eTe, B YOMY IIOoNArae AUBOBHYKHICTH €JeKTPUUYHHUX SABUII] B
HepBOBill cucTeMi?

3MICT

AK BigbyBaeTbCA HEpPBOBA peryAsayia NI04UHNU?

Iadopmalia i3 cepeloBHUINa CIPUUMAETHLCA PpeIeNToOpaMM HAIIOTro
Tijla, TepPeTBOPIOETHCA B IMIYJILCH I IepelaEeThCsd HEPBOBUMH NLIAXaMM
1o HepBOoBUX NeHTpiB. llenTpanbHi Biaminm mio iHdopMalilo aHaIi3yIOTh
i dhopMyIOTh BifiOBi/IL Ha IoJapasHeHHA. KoMaHAa HaJAXOAUTH 10 poboumx
OpraHiB y BHIVIAALI 30yAKyBaJbHUX abo rajJbMiBHUX BIUIUBIB. 36y0ddcen-
HA — GKMUBHUIl Hep8osuUll npouec, 81AcCMUBicmMI0 AK0z0 € 30amHicmbeb no-
wuproseamucsi HepeosUMU 60JOKHAMU Y 6uznadi Hepeosux imnyavcie. A
caM HEepBOBHII iMIyJIbC — IIe OKpeMa XBWJIA 30yI:KeHHdA, 1110 BUHUKAE ¥
HellpoHaX. BUHUKHeHHd 1 IOIIHUpPeHHsA HEPBOBUX IMIYJIBCIB € AyiKe CKJIa-
HUM eJIeKTPUUYHUM SABHUIIEeM, B AKOMY OepyTh ydacTh KaTioOHM H aHIOHH
KJIITUHHAX MeMOpaH i nurongasMu. [IIBUAKICTE IMOIINPEeHHS HEPBOBUX 1M-
MyJbCiB B Pi3HUX HellpoHax KoauBaeThca Big 0,5 m/c mo 120 m/c, Tomy
MH pearyeMo Ha pi3Hi IIOApasHUKU Malike MUTTeBO. IIpolec 30ym:KeHHSA
TiCHO IOB’A3aHUA 3 TalbMyBaHHAM. ['albMYy6aHHA — AKMUBHUI HEpPEOBUlL
npouec, Axuil npuseodumv 00 3MEeHULEHHSA YU NPUNUHEHHS 36YJHEHHS 6
neeniit dinaHui Hepeosoi mrxanuHu. Ha Bimminy Bix 306ym:xeHHSA, TpoIliec
raJlbMyBaHHA BilOyBaeThcsA ycepeAnHi abo MiXK KJIiTHMHAMHM ¥ He TOIIHMPIO-
€ThCsd HePBOBUMH HIIAXaMU. ¥ cTaHi raJbMyBaHHA HePOHU BiTHOBJIIOIOTH
CBOl1 pecypcHu.

Ta6nuus. 3AFTANIbHA XAPAKTEPUCTUKA HEPBOBOI PErynauli NioAuMHU

PiBeHb XapakrepucTuka

MonekynspHui | IMnynbcu oopMytoTbeCs 3a yyacTio NoHiB K+, Na+, HeilporopmMoHis, AT®

KnimnHHWIA OcHOBHMMM enemeHTaMn HePBOBO| perynsuii € HeMpoHU

TkaHWHHUIA HelpoHU pa3omM 3 MDKKMITUHHOK HEeWpornielo YTBOPHOKOTL HEPBOBY
TKaHWUHY

OpraHHui HelpoHU noeaHyloTbCsl 3a [JOMNOMOrow CUHanciB, iXHi  BiAPOCTKU
yTBOPIOKOTb HepBU. LieHTpu HepBoBOIT perynsdii B roloBHOMY i CMTUHHOMY
MO3KY

CucrteMHun HepBoBy perynsuito 3ilcHIOE HepBOBa cUCTEMA, Ky aHaToMiYHO nofi-
naTb Ha ueHTpanbHy (LUHC) i nepudepiiHy (IMHC) HepsoBi cuctemm

OpraHiamoBuin | HepBoBa perynsuisi 3ainCHIOETLCS 3a AOMNOMOro pedrekcis, OCHOBOO
AKUX € pedneKkTopHi Ayrv i TMMYacoBi HEPBOBI 3B'A3KK
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Bionoria + ®isuka @ B npupodi € 4 pyHdameHMaANbHUX CULU: CUNbHA
é3aemodis, caiabra e3zaemodis, zpagimauvis i ...

flka po/b HelipoOHiB y HEpBOBIW peryaauii?
BynoBa HelipoHiB IpucTOocOoBaHa i
VTBOPEHHSA ¥ nmepejayi eJIEKTPUUHUX CUT-
HawiB. Tino HellpoHa Mae ANPO, BEIUKY
KiJBKICTh MiTOXOHAPiHM Ta pubocoOMHU IJIs
3a0e3meyeHHs 1HTeHCHUBHOTO OOMiHY pe-
4yoBUH. Bijx Tina BigAXoAsATH KOPOTKi Bij-
pOCTKU — deHdpumu, M0 COPUUMAIOTH
HepBOBI iMITyJbCcH BiJ 1HINUX KJIITAH. A
JIOBTHII BiIpOCTOK — aKCOH — TPOBOAUTH
HEPBOBI IMIIyJIbCcH BiJ Tijla HeHpoHa 10
IHIMUX KJITHH. [[O0BTi BiIpOCTKH MOXXYTh
OyTH BKPUTI MieNiHOB8010 060J0HKOW, AKa [n. Bydosa HelipoHa: 1 — deHOpumu;
3abesneuye ix izonamnito Ta 3axmer. Taki 2 — mino HelpoHa 3 I0poM;
BOJIOKHA MaloThb nepexeéamu Pang’e pus 3 — @KCOH; 4‘Mi3”i"’?ea oborioHKa;
MiABUINEHHSA IIBUAKOCTI IIPOBEJeHHA He- 5 - nepexsamu Patie’e; 6 — Hepeoel
PBOBHUX IMIYJbLCiB, IKa MOXKe JOocCAraTHA SEUDHENRA BRooRT
400 kMm/rox. KiHneBi posraay’KeHHsI aKCOHIB Ha3WMBAIOThLCA CUHANMUYHU-
MU 3aKiHYeHHAMU. BOHM yTBOPIOIOTH CHHAIICH IJISA 3B’sI3YBAaHHS HEHpPOHIB
Mi>k coboi0o i 3 opraHaMm, OO0 AKHX IIPAMYIOTE HEPBOBi iMmyaescu. ¥ 3a-
OesmeueHHl (PYyHKIIM HEeHPOHIB BeJIWKY pOJIb Bifirpae Hedpozaisa. lle cy-
KYnHicmev KAIMUHHUX eJleMeHmie Hepeosoi mKaHUHU. YacTka Helporii B
HepBOBi#l cucTeMi JoAWHHU cKaagae 6ausbrko 40 % . Po3amip KiIiTUH Helipor-
JIii MeHIINI 3a HeWpoHHW y 3—4 pasm, ImpoTe KinxbKicTs y 10 pasiB 6Ginbmia.
3 BiKOM iX KiJTBbKicTh 36ibITyETHCA.

Bionoria + flocaigxeHHa @ Baxcauee 3sHaueHHA 0as
BUBYCHHA eNeKMPUYHUX A6UW, MAJLO0 EUKOPUCMAHHA 6eJle-
MEeHCbKUX HepB0BUX 60J0KOH Kaavbmapa (ix diamemp 0do-
csazae 1 mm ). []o axoi epynu Haxexcamv ui meapuHu?

B YoMy CyTHICTb pe(p/1IeKTOPHOIro NPUHLUNY HEPBOBOT peryaauii?

Pedchnekc — peakuyisn-8ionogidv opzaHizmy Ha nodpa3HeHHA, AKa 30iilCHIO-
embvca 3a yuacmio Hepeoeoi cucmemu. [IpoaBamu pediekciB € BUHUKHEHHSA
YJA IPUNHNHEHHA OyAb-IKOl IifAJIbHOCTI OPraHiaMy: CKOpOUeHHs M’ sA3iB, po3-
IIUpPeHHs CYAUH, IIofgBa ceKpelii Tomuo. MaTepiaibHOI0 0OCHOBOIO pedieKciB
€ o0’eqHaHHA DPiBHHUX 3a (PYHKIi€I0 HEUPOHIB: yymausux (CIPpUNUMAaIOTh U
nepenamTh iHGopMallilo A0 iHIMUX HEeWPOHiB), 6cmasHux (3B’A3YIOTH ONHI
HEeWPOHU 3 IHMIMMU) i pyxosux (mepenaroTh 30y KeHHA N0 pobOUMX opra-
HiB) HelipoHiB. [lJ1g KoxkHOTO pedeKkcy icHye cBoa pedJieKTOpHaA AyTra, IO
€ eJIeMeHTOM HepBOBOI peryJsllii.

PednektopHa ayra — wasax, no AKomy npoxodumbv Hep8osuill imnyJivc
nid yac 30iiicHeHHA pepaekcy. ¥ pedIeKTOPHIN Ny3i BUAIIAIOTh 5 YaCTUH:
peuenmopHy (1) — HepBOBe 3aKiHUeHHS UYTJUBOrO HeWpoHa, IO CIpPUIi-
Mae€e nojapasHeHHdA; uymausy (2) — AOIleHTPOBe HEPBOBE BOJIOKHO UYTJIUBO-
ro HeilpoHa, 110 nepegae 30ymxensa B IIHC; yeumpaavny (3) — minaHKa
ITHC, nme BimOyBaeThCcs MOEAHAHHS YYTJIUBOIO HEMPOHA 3 PYXOBHUM 3a ydac-
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TIO BCTaBHUX HEWpPOHiB; pyxosy (4) —
BiZIIIeHTPOBE HEPBOBE BOJIOKHO PYXOBOI'O
HelipoHa, 10 Hece CUTHAJUA A0 poboumx
OpraHiB; 5) epekmopHYy — HEPBOBE 3aKiH-
YeHHS PYXOBOTO HeWpoOHa, IO Ilepeaae
HEepPBOBUH iMIyJIbC N0 poOOUOTO OopraHa.
Haiinpocrima pedJieKTopHa Ayra cKJa-
JaeThbCsA 3 ABOX HEMPOHIB: YYyTJHBOTO
i pyxoBoro (koJiHHHI pedJekc, II'AT-
KoBHi peduekrc). CkramHa pedieKkTop- In. Bydosa peghnekmopHol dyeu
Ha Ayra, OKpiM 4yTJINBOTO I pPyXOBOTO KOIMiHHO20 pegbrekcy
HelpoHiB, BKJIIOUAE IIle OAUH abo KiJIbKa

BCTAaBHHUX HEMPOHiB.

Biosoria + MucteyTtBo @ Mysuka 6 cmuai ambient — Mysuka cnokorw
i npocmopy. Ilpocayxaitme aydiozanuc ma ucnio8ime MipKYyeaHHs Npo xa-
pakmep 6nau6y makoi MYysuKu HA HEepe08Yy pezynauilo.

KopoTKko npo ronoeHe

» HEPBOBA PEMNYNAUIA — ue perynsuis AisnbHOCTI opraHiamy 3a JONOMOro HepBo-
BUX iMMYNbCIB, WO 3A0INCHIOTb LWBUAKUA, KOHKPETHUIN | KOPOTKOYACHWUIA BMNIIMB Ha op-
raHu. 3INCHIOETLCS IMMyNbcaMy Yepe3 HEPBOBI LUMSAXU 3 JONOMOrot 30yMKeHH:A Ta

ranbMyBaHHS.
» HeWpoH — HepBOBa KNITUHA 3 BIAPOCTKAMW, LU0 3INCHIOE YTBOPEHHS 1 Nepepavy im-
nynbeis.

» PednektopHuii NpuHUUN HepBOBOI perynsauii nonarae y ToMmy, wWo Oyab-aka peak-
uis, 6yab-akui BUA AiSnbHOCTI NIOAUHN € pedoniekcaMu, WO 34iIMCHIOITLCA Ha OCHOBI
pednekTopHUX ayr.

AiANbHICTD

Pisens «3ACTOCOBYEMO»

HasuanvHe 3a80anna. Aki 3azanvhi o3naxu Hepeosol pezynayii? Ilo-
ACHEHHA 3 sukopucmaHnHam @peimy «Tempadar. HEPBOBA PETI'VJIAIIIA.

Possusanvhe 3aedanua. Ik 6idbyeaemvca Hepeoea pezynayif (isi-
onozivnux ¢pynkyin? ITPAKTHYHA POBOTA 2. BynoBa pedJekTOpHOI
IYyTUA KOJiHHOTO pedJieKcy.

IlinnicHe 3a60anHA. fAKe 3HA4eHHA HelpPOHié Y HepB06il pezynauyii?
Bnpasa dns peazysanns. PyHKIIOHYBaHHA HEMPOHIB.

PesyabTaT

OuikyBaHi pe3ynbratv HaB4YaHHA (Y4eHb / y4eHuus...)
* nosicHioe: siK Binbysaetbcss HEPBOBA PEIYNALIA
* opeaHizosye: IHOOPMYBAHHA npo 6ynosy pednekTopHoT Ayru KoniHHoro pedriekcy

* 8USsIBNISIE CMAB/IEHHS Ha PigHI peazysaHHs1 ma rosiCHIOE 3Ha4YeHHS HEMPOHIB Y HEPBOBIN
perynsauii Ta MoXnmMBuI 3B’A30K HepBoBoi perynsuii 3 MPABOM HA XUTTA

Camopo3BUTOK
Camonaeuanns. RomyHixamueHne 3aedanns. BupaBa «Ton-10». Ykpain-
CBbKi cyioBa Ta (ppasu nis BiTaHHA, AKi BaM IMOJ00aEThCA BUKOPUCTOBYBATH.
CamoouinwearnHs. Penpodykmuene 3aedanHs. HepBoBa peryidamid.
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lopmoHu - ye XimivHi MeceHOX<epu 8 Op2aHi3Mi.

EpHecm CmapniHe (1866-1927) -
aHeniticbkul ghiziono2 v

§2.4. T'YMOPA/IbHA PEryaauida

UikaBo! TepmiH «rymMop» IOXOJUTH ﬂ
BiJi MeJUIIMHHU CTapoJaBHIX TI'peKiB, o C
SIK1 BUMJIA, II[O 3J0POB’SA Ta eMOIIil

JIOAVUHN KOHTPOJIIOE CIiBBiHOIIIEH- '
HA 4 piAfuH B Opra”HiaMi — caHIBa

(kpoB), derma (camu3), Xxoseo (?KOBTa KOBU) Ta MeJIaHX0JIeo (UOpHA JKOBY).
Ix pasom HasuBanu ca0BOM TyMmop (JIaT. humor — «TinecHa pigmHa»). ITi-
KaBo, a 1[0 TaKe I'yMopaJibHa PeryJdallid 3a HayKOBUMHU YSABJIEHHAMH 1 dKe
3HaUEeHHA JJIsA 30pPOB’s BoHa Mae?

3MICT

AKi 0co6/uBOCTIi rymopanbHOi peryasauii @yHKUin?

I'VYMOPAJIBHA PETI'YJIAIIIA — me KoopAuHAIIA IPOIECiB KUTTEMI-
SIILHOCTI OpraHisaMy JIOAWHU Yepe3 PiIUHU BHYTPIIIHBOTO CEpPeIOBHIIA:
KpoB, JiMdy, TKAaHWUHHY piAuHy. UMHHUKAMH T'YMOPaJbHOI peryJasamii €
pisHi peuoBMHH (rOPMOHM, TOPMOHOIIOAIOHI CHOJYKHM, TPOAYKTHU OOMiHY,
moBiIbHUY Tomo). Ha BigMiHY Bijg HepBoBoOi peryidailii, xapakTep BILIUBY
TPUBAJUI 1 3aralbHUM, 8 TUN KOHTPOJIO — JUCTAHTHUM.

Ta6nuus. 3ATANIbHA XAPAKTEPUCTUKA N'YMOPAJBHOI PErynauli NIOAUHK

,.- t.f,

PiBeHb XapakTepucTuka
M 5 3aincHioeTbes HeopraHiyHUMU (Hanpuknag, CO,, NO) ta
oneKynspHU : o
opraHiyHUMU (Hanpuknaza, ropMoHamMu, HeMporopMoHamin)
KT MHHMA ropMOHl{I AOCcsAranTb KNiTUH-MILLEHeR | BCTynawTb y B3aeMofilo i3
cneyndivyHUMKn peuentopamu
TR 33]’103”,'"8 IKUX CUHTE3YHThCS 6inbLl'JiCTb.pe‘-IOBMH Ans rymoparbHoT
perynsuii, yTBOPeHi 3a103ucmumM enimeriem
OpraHHUit OpraHa.!\_nM €HOOKPUHHOI perynsii € 3anosu BHYTPILLIHLOI Ta 3MiLlaHoi
cekpeuii
T — Perynsuito  dyHKUinA 311i|7|0|-.uoe eHGOKpr-.IHa cucmema, B AKIN
LUeHTparbHUMK OpraHamu € rinotanamyc u rinodis
LisnbHICTE €HOOKPUMHHOT CUCTEMU oOpraHidoBaHa 3a NpUHLMNAMMK
OpraHiamoBui g3aemolil, iepapxi4HoOCMi, 380POMHO20 38°A3KY, 63aEMO38’A3KY i3
308HIWHIM cepedosulemM

Bionoria + Etumonoria @ I'ymop — 30amHuicmb A100uHU e
ebauamu 6 npedmemax uwocv cmiwtne. Yu € 368’130k MixHc 2y- @g/ -
ic10?
MOPOM Ma 2YyMOpaANbHOI pe2yLAliclos %«s

AKi pe4OBUHM BU3HAYAOTb F'YMOpPa/IbHY peryasayito?

IIpomec yTBOpeHHsS Ta BHUIiTeHHS KJIITHHOIO ab0 3a1030}0 PEeUYOBUH Ha-
3UBaEThCA ceKpellieto (Biz jaT. secretio — BiOKpeMJIeHHA, BUAITeHH). 30-
KpeMa KJITHHHN CeKPeTYIOTh CUTHAJBbHI MOJIEKYJIU AJA peryadilil QyHKI[IHT,
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TpaBHI GepMeHTH [IJIs PO3IMIeIJIeHHS CKJIAJHUX PEeUYOBHH, PEUOBHMHU IJIs
3aXUCTy BijJ BipyciB Ta OakTepiit (nizonmum) Ta iH. CeKpeTOpHi KJIIITUHH
MaloTh 100pe pPO3BHHEHY eHAOIlJIa3MaTUUHYy ciTKy Ta anapatT I'oabma:ki ais
BUKOHaHHA 1iel pyHKnii. Hanpukian, KIITUHA IIJIYHKOBHUX 3aJI03 CEKpe-
TYIOTh TPaBHI ()epMeHTH, XJIOPUAHY KHCJOTY, CJIM3, KJIITUHU CAJIbHUX 3a-
JI03 BUALIAIOTH IIKipHe caJjio AJis 3MallyBaHHs HIKipU Ta BoJoccH.

PeuoBuHHN rymopaJibHOI peryJdaiil KjaacudiKyoTh Ha JBa THIIHN: CEKpe-
TH Ta iHKpeTH, abo ropMoHH. BiimOBiJHO pO3pi3HAIOTH JABa THIHU CEeKpeIlii:
30BHIIIHIO Ta BHYTPINIHIO.

306HIWHA ceKpeyia — BUJ ceKpellil, IpU AKIA ceKpeT 3aJ03 BUIIJIA-
€ThCA Uepe3 IIPOTOKHU ab0o HA MOBEPXHIO INMKipH i caIm30BUX 000J0HOK, abo
B IIOPOXKHUHU Tija.

Brympiuwna cexpeuyina — ymeopeHHA ma 6UdileHHA PeYOBUH-IHKpemis
3 KaAimuH y piduHu eHympiuiHbozo cepedosuuia. Ile GyHKIIA 0coBIUBUX
3aJ103, AKi € opraHaMu abo rpynmaMW KJITHH, 3JaTHUX IIPOAYKYBaTH 06io-
JIOTIYHO aKTHUBHI peuoBUHU — ropmMoHH. OcoO0JUMBHUM BHIOM BHYTPiIIHBOIL
cekpellii € Helipocekpelisa. Ile 3damHuicmv ocobausux HellpoHie eupob.ns-
mu HellpozopmoHu (Hadxodsmbv Yy Kpo8 ma Mo3ko8y piduHy) ma Heilpome-
diamopu (eudinfwmbsbes 6 CUHANMUYHY WiAuHYy ). ¥ JIOAUHU A0 CeKpelii
HelpOroMOHIB 3/aTHiI HepBOBi KJITHHH, SIKi 3ycTpiualTbcsd B Pi3HHUX Mi-
JAHKaX MO3KYy, ajle HaiiOiaplnme iX y rimogisi Ta rimoranamyci. I'imora-
JaMiyHI TOPMOHHU MOXYThb CTHMYJIOBaTH (2i6epuru) abo NIPUTHIYYBaTH
(cmamunu) BUAlLIeHHA TOPMOHIB rinodisa, a TaK0»X BIJIMBATH Ha (PYHKILII
HeMPOHiB y PiBHUX BiJIijlaX TOJOBHOTO MO3KY. 3a JOIIOMOTOI0 HelipoMesia-
TOPiB 3/I1MCHIOEThCSA Iepefada iMIIYJIbCY 3 HePOHiB Uepe3 CHHAIICH Ha iHMITi
KJITUHHA — HEepPBOBi, M’A30Bi Ta 3ano3ucTi. /[0 HelipomeaiaTOpiB BiIHOCATH
aleTUJIXOJiH, HOpaJpeHasiH, aJpeHasiH, rictaMiH, eHkedasinu, eHgopdi-
HU Ta iH.

Cmix + FopmoHM @ 3aunedxnHo 6i0 mozo, cKinbKU MPuUBae cMix i HACKIAb-
KU 6iH iIHMeHCUBHUll, 8 Op2aHi3Mi NIOOUHU MOHCYMb BUIINAMUCA KiabKa
HellpoximiuHux cnoayk. [ocnidxceHHs no-
Ka3ynomby, W0 6 UboMY CNUCKY € CEPOMOHIH,
dogpamin, OKCUMOYUH, eHOOPDiHU.

fAki 3an03u 6epyTb y4acTb B rymopa/Zib-

Hil peryasauii?

Po3pi3HAIOTE TPHA THUIIM 3aJI03 CEeKpeIii:

*  3a703u 306HIWHbOL cekpeyil (eK30KPUH-
Hi 3aJ03W) — Ile 3aJ034U, SAKi BUIIIA-
I0Th Uepe3 IPOTOKM CBOI CeKpeTH Ha
MOBEepXHI0 Tija abo B MOPOXKHUHU Tija
Ta opraHiB (HampuUKJaj, CIUHHi, IIOTO-
Bi, caJbHi, IIJIYHKOBi, MOJIOUHi, CJIi3Hi,
KUIIIKOBIi);

*  3a/03u 6HYmMpPIWHLOL cekpeuili (eHIO-
KPHUHHI 3aJ1031) — IIe 3aJI031, AK1 BUA1IA-
IOTh TOPMOHH Y BHYTPIIIHE cepemoBHIIE
i He MawTh BUBiAHUX HLIAXiB. o Imiel

In. EHOOKpUHHa
cucmema ouHU
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rpynm HajexkaTsh rimodis (1), emigis (2), murononibHa (3), TPUITUTOIO-
ni6Hi (4), BuaoukoBa (5), HafqHUPKOBI 3an03u (6);

*  3a403u 3MiulaHol cekpeyil (Me30KPUHHI 3a71031) — 1le 3aJI034, K1 BUA1JIA-
IOTh K CeKpeTH, Tak i ropmonu. Ile migmayakosa (7) i craTeBi 3amosu:
sseuHUKH (8) Ta sgeuka (9).

Bionoria + Noesia & «/Jo6pe sumv Tomy, wus dywa i dyma [Jo6po Ha-
euunaca arwoumv!» (Tapac Illesuenko). Yu enausaomsv Hauli do6pi 64UH-
KU Ha 2YMOPAJLbHY pezyisyii?

KopoTKo npo rosnoeHe

» TYMOPAIJbHA PEIYNAUIA — ue perynsauis cdyHKLUin opraHiaMy, sika 3[ilCHI0ETLCS
Yyepes piavHHI cepefoBuMLla 3a [ONOMOIOK PEYOBUH, WO 3abe3nevytoTb 3aranbHUN i
TPUBanNui BNMMB Ha KNiTUHWU Ta OpraHu.

» Bu3sHavanbHe 3Ha4YeHHs AN rymopanbHoi perynsuii MatoTb TOPMOHU Ta CEKPETH.

» Y rymopanbHin perynauii 6epyTb y4acTb TpU TUMU 3ano3 cekpeuii: ek3o-, eHao- Ta
ME30KPUHHI.

AiAAbHICTD
Pigens «AHAJIISYEMO»

Hasuanvhe 3a60anns. Aki 3azanvhi 03HaAKU 2YyMOPANLHOL pezynayii?
CamocmiiliHe nepemeopeHHA 3HAHb 3 6UKOpUCMAHHAM ppeumy «Tempada».
I'VMOPAJIBHA PET'VJIAILIA.

Possusanvrne 3agdanns. Axi npoyecu 3abe3nediyroms ymeopeHHA ma
éudinennsa 6ionozivno axkmuénux pev1osun (BAP) dna zymopanvHoi pe-
eynayii? Ingopmayiiino-nowykosea enpaea. BEyTpilllHA Ta 30BHIIIHA ce-
Kpelid.

IlinnicHe 3aedanus. Iloachims nidrpynma maxux ¢paseonozi3mia,
AK «6i0 cmpaxy 6 nim KuHYLo», «Y CMpPaxy o4i 6eauKi», «6onocca oubxu
cmano», «mMypaulku no cnuni 3abizanu», «8id padocmi dyx nepexonu-
no». Bnpaea 0.5 nepexonarocmi. MexaHi3M BUHUKHEHHS eMOIIili.

PesyabTar

OuikyBaHi pe3ynbraty¥ HaBYaHHS (Y4eHb / yyeHuus...)
* aHanisye 3HaHHs: npo NYMOPAJIbHY PEIYINALUIKO opraHiamy nioguHu
» aHanisye pesynbmamu: IHOOPMYBAHHA npo BHYTPILLHIO Ta 30BHILLHIO cekpelito

* 8USB/NSAE CMAas/IeHHS Ha PigHi NepekoHaHocmi ma obrpyHmosye 3HauvyLWicTb 3HaHb Npo
rymopanbHy perynsuito Ta 6ionoriyde niarpyHta NPABA HA XXUTTHA

CamopoO3BUTOK

Camonaeuannsa. ITiznasaavue 3asdanns. IlpaBuno-opieatup «Onury-
BaHHSA».

Camoouinweanns. IlpodyxkmueHo-KoHcmpykmueHe 3a80aHHA. I'ymo-
paJibHa peryJsi.

Bionoria + BugaTHi XiHKU-HayKoBULUi @& 3Haillommecy,
Jlinda Bak (1947) — naypeamkxa Hobeniecvkoi npemii 3 i3i-
os102ii a6o meduuuru (2004 ) 3a docnidxiceHHA HIOX08UX peyen-
mopise. «Po6imv me, yum 6u odepircumi, L0 86U NPOCMO NOBUHHI
3po3ymimu, 60 came 38idcu padicmv...i eauki sidkpumms»y —
paduaa amepuKaHcvka 6i0N102UHA.
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Tpeba nodoexxyeamu xxumms, a He cmapicme.

Inng MeuHukos (1845-1916) -
yKpaiHcekul Haykoeeys, Jlaypeam Hobeniecokoi npemii

§ 2.5. IMYHHA PETYAALIA

OuyiHwemo! «OdHoz0 pa3y.. KOAU A 3ANUULUBCS CAM
Had c80LM MiIKPOCKONOM, CnOCMEepPizalodu 3a HUMMAM
PYXAUBUX KJAIMUH Y NPO30pPOl JUHUHKU MOPCbKOL 3ip-
KU, MeHi cnano Ha OYMKY, Wo ui KAiMUHU 6 OpP2aHi3-
Mi maromsb npomudiamu wiidaiueum enaueam... Koau
MO€E NpUnyuweHHs cnpagedaiuge, mo cKalKka, 6cmagie-
Ha 6 miso Mopcvkol 3ipKu, Aka He Mae Hi cyOuHHOL,
Hi Hepeoeol cucmemu, Mae 3a KOPOMKUL Hac Oymu OmoueHa PYXJUBUMU
KALMUHAMU, W0 CKYNYYIMbCA HABKOLO0 Hel...». SIK Il KJIITUHA 3aXUIIAI0Th
opraniam?

3MICT

flke 3HAYeHHA iMyHHOT peryAasauii?

Opraniam JIOAUHHA, AK 1 IHIIKX XKUBUX 1CTOT, BOJOJIE€ 3aXUCHUMHU MeXa-
HiZMaM¥, SKi 3aXMIIal0Th BiJl BipyciB, XBOpoOOTBOPHUX OaKTepiii, mapasu-
TUYHUX IpubiB I TBAPUH, IMKiIJIMBUX PEUOBUH TOKCHHIB I KaHIEPOTeHiB,
3BiNIbHSAE BiJl mepepoKeHUX BJIACHUX KJIiTHH. IMyHHa peryidailis 3abesme-
yyeThcA OaraTbMa cucteMamMu opraHismy. Hampuknan, mikipa, AuxajbHa
cucTeMa, TpaBHa CUCTeMa, eHJOKPUHHA CUCTeMa, CHUCTeMa KpOBi.

Ta6nuus. 3AFANIbHA XAPAKTEPUCTUKA IMYHHOI PErynsauli NioauHU

PiBeHb XapakrepucTuka
MonekynspHui Perynsauis 34inCHIOETLCA 3a y4acTio 3axucHUX Binkie (aHTuTina, niso-
UUM, LIUTOKIHK, iIHTepdepoHU Ta iH.)
KnitnHHmi OCHOBHMMU enleMeHTamMu IMYHHOT perynsauii € pisHi rpynu nemkoumuTis
(nimdpoumnT, MOHOLMTU, HEUTPOINK Ta iH.)
TKaHUHHWIA 3axucT, TpaHCNopT Pe4YoBUH MO BCbOMY OpraHiami Towo 3abesnevy-

I0Tb CMOMNyYHi TKAHMHWU 3 TX 30aTHICTIO O pereHepauii Ta HasgBHUMMU
cToB6YpOBUMU KNITUHAMMU

OpraHHui [nsa iMyHHOI perynsauii 3anyyatTbCs OpraHu, WO 34INCHI0KTL cre-
UMdpiYvHI iIMYHHI peakuii (TUMYC, MUr4anuku) Ta opradu disionoriyHnx
cucTeM Ana HecneuudiyHoro 3axucTty (LUKipa, poToBa MOPOXHUHA,
nereHi, neviHka)

CucteMHui IMyHHY perynsauito 3giiicHIOE IMyHHa cucTeMa, ska Mae LeHTparnbHUi
(TUMyC, KICTKOBUI MO30K) | NnepucpepuyHnin (Muraanuku, niMgoBy3nu
Ta iH.) Biaainm

OpraHiamoBuit IMyHHa perynsuia 34iMCHIOETbCH Yepes piAuHW BHYTPILLHLOTO cepe-
[0BWLLA Yy B3aEMO3B'I3KY 3 HEPBOBOI Ta EHOOKPUHHOK perynsuieto

Bionoria + BiopisHomaHiTTA... @ Xmo maki mopcwvki
3ipru?
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LLlo Take aHTUreHu U aHTUTINA?

OcHOBOIO IMYHHOI peryJisilii € iMmyH- ] .
Hi peakIii, O1JIbIIiCTh 3 AKKUX OB’ sI3aHi N ATHING
3 MeXaHi3MOM po3mni3HaBaHHS YYKOPpil-
HOr'o MaTepiajly 3a IpPHHIIMIOM aHTH-
reH — aHTHUTLJIO.

Anmuzenu — 1e UyKopimHi O6ij-
KOBl peuYoBHUHU, IIJO IIPU IIONaJaHHI B
OpraHidM BHMKJHNKAIOTh YTBOPEHHS CIIe-
nudpivEnx aHTUTILI. Binkmia yacTuHa
HOBOoyTBOopeHUX T-mimdornuris BeTymae
B peakKIlilo 3 aHTUTeHOM i 3a JJOIIOMOT0IO In. ImyHHa peakuis
binka mepdopuHy 3HHUIYE ioro. IHimma «aHmuaeH-aHmumino»

’K 4YaCTHHA TPOJIOBXKYE IIUPKYJIIOBATU 3
KpoB’10. ¥ pasi MOBTOPHOI'O KOHTAKTY 3 TAKMM CaMUM aHTUIeHOM BOHHU Ja-
IOTh BeJIUKY KijdbKicTh T-miMdoruTiB, AKi i 3HUIYVIOTh aHTUTEH.

OCHOBHHMU BJIACTHUBOCTSAMU AHTUIe€HIB €: reHeTHUUYHA BiAMiHHICTH (4y-
JKOpPiJiHICTH), IMYHOI'€HHICTh (3/laTHICTh BUKJHUKATH IMYHHY BiJNOBiJb) Ta
crnenugpiuHicTh. 3a J)KepesioM HaAXOMKEeHHsS aHTUIeHHU IOMLJISAI0TH Ha 30B-
HimiHi (Bipycu, 6akTepii) Ta BHYTpPiNIHI (IyXJIMHHI KJIiTUHHU, BipycHi 6ii1KH).

B-nim@onuTu, 1110 YTBOPIOIOTHECA B KICTKOBOMY MO3KY, BUPOOJISIOTE aH-
TUTiTa. Anmumina — 1e OiLJIKOBI peyoBHMHH, CHHTE30BaHi OpraHiaMoM Yy
BimoBiAbp Ha uyKopigHi 6inku. Bei aHTHUTINIA MIOAMHM — IIe iMYHOIJI00YJIi-
HU ILJIa3MH KpOBi, fAKi 3a0e3Il1euyloTh 3aXHCT, 3B A3youu aHTureHu. Ilpm
IIepIoMy KOHTaKTi B-rimdornura 3 aHTUreHOM 3[iMICHIOETBCH «3amaM’ ATo-
BYBaHHSA» AHTHUIeHY i moAia KJiTuH. Binbira vactuHa yTBopeHUX B-mim-
domuTiB ocigae B smiMdoigHIN cHcTeMi opraHiaMy i1 IepeTBOPIOEThCA Ha
MIa3MOMUTHU, AK1 IPOAYKYIOTH aHTHUTiNa. Pemrra B-m1imM@ponuTiB BUXOOATH
B KpoB i cTraroTh B-nimdonuramMu iMyHoJIOriuHOI maM’ATi.

&’
=

e
P ' m o o
Bionoria + YkpaiHcbKa moBa @ Posnisnalo Gionoziumi - 1l
aHmoHimu: cnadkogicmsv — ...; 300po8’s — ...; COH — ... h

Aki PyHKUiT 6iosoriuHux 6ap’epie B opraHismi nloguHn?

Biojsoriuni 6ap’epm — 3IaTHiICTH OpPraHiaMy 3a JOIOMOT'OK OCOOJIHBUX
(diziosoriyHUX MexaHi3MiB 3aXUIaTH CBOE BHYTPIIITHE cepeOBUIIle BiJ 30B-
HINTHiX BOJIUBIB i 30epiraTu BiTHOCHY IIOCTiii-
HICTBH HOro cKJIagy Ta BiaacTuBocTeld. OCHOBOIO
OUX MeXaHiI3MiB € PpisHI KIITHHH, CceKpeTH
Ta TOPMOHH, II[0 BUKOHYIOTH B OpraHiaMmi Tpu
BajKJIMBUX (YHKILIl: 3aXHCHY, PeryjaaATOpPHY
Ta TOMEOCTaTUUHY.

Ak BxKe Bimomo, Oap’epu IOAINAIOTL Ha
306HiwHI (IIIKipa, cJI30Bi 000JIOHKY, TPABHUH
KaHai) i 6HympiwHi (rictoreMaTu4Hi 6ap’epnu

; . = ! In. l'emamoeHuyegpanim-Hul
Pi3HMX OpraHiB: reMaToreNaTUUYHHNA — MiX 6ap’ep
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KPOBOHOCHUMM CYAMHAMHU i TKAHWHOMIO IeUYiHKH, reMaTolalleHTapHu# —
MiK cyAMHaAMHU OpraHi3My MaTepi Ta ILJIOAY TOIIO).

HaiBigomimumu i3 30BHIIIHIX 6ap’epiB € mKipa 3 ii 6ap’epHO0 QYHK-
i€ (poariadamaeTbea y TeMi Ipo HMIKipy), a 3 BHYTPIIIHIX — 2emamoeHyepa-
Aivruil 6ap’ep. Ile yHiKaIbHUN MexXaHi3M, IO 3aXUIa€ MO30K JIFOJUHU BiJ
HaJIXOI KeHHs BipyciB, 0axkTepiil Ta OyAb-AKHUX IHIMHUX NIKiAJIUBUX MiKpo-
OpraHi3MiB 1 peuoBHH i3 KPOBOHOCHOI CHCTeMH. ¥ TBOpPeHHH Oap’ep IIiIb-
HHUM IIIapoM KJIITHMH eHJO0TeJil0o Ta HeHporJii (acTpoIluTH), II[0 OrOPTalOTh
KOXHY KPOBOHOCHY CYJAHUHY MO3KY.

KopoTKko npo ronosHe

» IMYHHA PEIYNAUIA — ue peaynsuis 3 00noMo20or0 XiMiYHUX CrosyK U KnimuH, Wo no-
Wwuproomscsi 8 opeaHiaMi piduHamu eHympiwHb020 cepedosuwa Onsi 3abe3nevyeHHs
3axUCHO20 81Uy Ha KIiMUuHU, mKaHUHU U opeaHu.

» IMmyHOnoriyHa peakuisi «aHTUreH-aHTUTINO» nepenbadvyae pos3ni3HaBaHHA 3aXUCHUMU
pevyoBMHaAMU-AHTUTINIAMWN YYXXOPILHUX PEYOBUH-aHTUIEHIB | B3AaEMOLIi0 3 HUMMU.

» bionoriyHi Gap’epy B opraHiami NOAVHU BUKOHYIOTb TaKi OCHOBHI thyHKLUII: 3axuUcT Big
YyXKOpiAHUX Tin, IMyHHa Ta rymoparbHa perynduia, nigTpUMaHHA cTanocTi BHYTPiLl-
HbOIO cepefoBMLLA.

AifaNbHICTD
PiBens «OIIIHHOEMO»

Hasuanvrne zasdanna. AKi 3azanvhi o3HaKu iMYyHHoi pezynayii? Oui-
HI06AHHSA 3HAHL 3 8uKopucmaHHAm gpeiuny «Tempada». IMYHHA PEI'Y-
JISAIIIA.

Possusanvhe 3a60anHs. 3a60aKu womy binvuicmsd WKIOAUEUX MIKDO-
OpP2aHi3MI6 He NOMPANLAE Y 6HYMPIULHE cepedosuuje Opzaniamy noou-
Hu? Ingopmauiiino-nowykxosea eénpasa. lllkipa ak Giosoriunuii 6ap’ep.

Ilinnicne 3aedanna. Yu yci wyncopioni YUHHUKU € Hebe3newHUMU
Y pa3i nompannanna 6 opzanizm nwdunu? Bnpaea 0aa eubiprxogocmi.
PizrOoMaHiITHICTE iIMYHOT€HHUX UYKOPIAHUX YNHHUKIB.

PesyabTaT

OuikyBaHi pe3ynbraTv HaBYaHHA (Y4eHb / y4eHuus...)
* ouiHtoe 3HaHHs: npo IMYHHY PErYnAuitO OPrAHI3My nioguHu
* ouiHre pesynsmamu: IHOOPMYBAHHA npo GionoriyHi 6ap’epu opraHiamy nognHu

* 8usensiE CMas/ieHHs Ha pigHi 8UBIPKOBOCMI Ma OUIHIOE: 3HAYEHHS IMYHOre€HHUX YUHHK-
KiB

CamopoO3BUTOK

Camonaeuanns. I[innicho-emouiiine 3a60annsa. Bnpasa 0asa eubopy.
10 rpadiuyHUX CMMBOJIB-«CMaWJINKIB» [ BUPa’KeHHS CBOIX IIO3UTUBHHUX
Ta HeraTUBHUX €MOI[1.

Camoouinweanns. IIpodykxmueno-meopie 3aedanna. IMyHHa peryis-
mid.
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Cnocmepizaiime 3a eawum minom, AKW0 Xxo4eme,
wo6 saw po3ym npayloeas npasusbHo.

PenHe [lekapm (1596—-1650) —
(hpaHuy3bkuli Mamemamuk, ginocod, ¢isuk i ¢izionoz

§ 2.6. PEFYAIAILLIA ®1310/10TIHHUX ®YHKLLINA
TA HAYKOBI JOCAIAXKEHHS

Oapasy i He BignoBicu! «Cogito, ergo sum (kozimo, epzo cym) — A mucao,
omaice, 1 icnyto» — BuroiaorryBaB [lekapT. [logymait Haj CYTHICTIO BUCIOBY
1 3aIIlpOIIOHYH BiJNOBiAb IIPO Te, AKe 3HaUeHHA MAalOTh 3HAHHA IIPOIleciB
KUTTENIATBHOCTL OpraHiaMy JIOIAHH.

3MICT

AKi 0c06/1BOCTI BN/UBY YMHHUKIB cepeaoBULLa HA peryasuito ¢isio-
NOriYHUX PYyHKLiN?

HignbHicTh JIOAWHU 3HAYHOI Mipoio 3aJIeKUTHL BijJ B3aeMopil i3 UuMH-
HUKaAMH 30BHIIIIHBOTO cepejpoBuIna. CepenoBuille icHYBaHHA JIIOJAUHHA
CKJIAa€ThCsA 3 ABOX B3a€EMO3aJIeKHUX UYACTHH: HNPHPOAHOI M CYCIILJIbHOI.
IlpuponEUii KOMIIOHEHT cepeloBHUIIa 00’eqHye XimiuHi, ¢pismnuni, 6iosoriu-
Hi unHHUKHA. CycHiJibHY YacTHHY cepeAoBHUINa JIOANHU CKJIAJAIOTh JIOIH,
CYCIILJIbHI BIiJHOCHHH Ta MaTepiaJbHa i AyXOoBHA KyJbTypa. OKpiM TOrO, iC-
HY€ NITYYHO CTBOPEHHUH JIOANHOIO CBiT, III0 He Ma€ aHaJOTIB y npupoxai. o
Hel MOKYTh OYTH BifHeceHi achasbT i 6eTOH cydyacHMX MiCT, IPOCTip Miclb
NPOoKHUBAaHHA TPaAHCHOPTHI 00’eKTH, MebJi # iHIII peui, yci nmpeagMeTH, IO
CKJIQAaIOThCA 31 IITYYHO CUHTE30BAHUX PEUOBHH, cepeJ AKUX 3HAUHA YacT-
Ka YYXKOPiHUX CIIOJNYK-KCEeHOOIOTHKIB (JiOKCHMHH, JIIKU, HAPKOTUYHI pe-
YOBMHU, IECTUIUAU, MiHepaJbHi HoOpMBa, MUIHI 3aco0u, pagioHYKJIiIH,
CUHTETUYHI OapBHUKH).

3a TaKoro pi3HOMAaHITTS B30BHIIIHIX BIOJMBIB KUTTEAIANBHICTH Op-
raHi3ZMy € MOXKJIMBOIO JIHMIIIe 3a €JHOCTI (pYHKIiIOHYBAaHHSA PEryJIATOPHHUX
CHUCTeM OpraHi3My — HepBOBOi, eHJOKPHHHOI Ta iMyHHOI. 3TilHO i3 cyuac-
HUMHU YABJIEeHHAMHU I[lJIicHa perynanisa ¢isionorivHux QyHKIiil opra”ismy
Mae OaraTopiBHeBMH XapaKTep i BiOyBaeThCcs 3a ydyacTiO MeXaHi3MiB Ha
MOJIEeKYJIAPHOMY (HAUPHUKJIAM, Peryadallid O0ioJoriuyHAX PUTMiB), KJIITUH-
HoMYy (HaIpukJaj, MexaHisaMu aBTodarii), piBHi opraHiB (HalpukJjaja, ca-
MOperyJsaliag poboTHU ceplisi 3a y4acTIO IIPOBIHOI CHUCTEMH), CUCTEMHOMY
(3maTHiCTH IMyHHOI CHCTEeMHU BHUSABJIATU KJIITUHH, ypaskeHi BipycoMm), opra-
HizMoBOMY (agamTallisi opraHiamy [0 Trimokcii).

Bionoria +Mcuxonoria konabopy @ /Jo6pe
8i00MO, WO 6NAUE KOJIbOPY MONe SUKIUKAMU
Yy A00UHU AK (i3ion02i4HUL, MaK i NCUX0]0-
2iYHUll egpekm. L{a o6cmasurHa daeHo 8paxosy-
emucsa 8 Mucmeuymasi, ecmemuul, cCmuaicmuui,
@aopucmuuyi, 2izieHi supobHuymea, ncuxoodi-
azHocmuyi, aandwagmuomy ousaiiHi, a ma-
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Koyt — Yy OusailHi npumiweHb ma iHmep’epie. Inwoempyemo npukiadamu
8NJUB KONbOpPi6 Ha (hiziono0ziuHi npouecu N0OOUHU.

AIKi OCHOBHI HaNPAMKMU Cy4aCHUX AOCAiAXKeHDb peryaauii QyHKUin?

Perynamia disiomoriunux ¢GpyHKIIIA € IpeaAMeTOM HOCJiIKeHb 6araTbox
raxyaeii 6ioJsorii, cepen AKUX Helipodisiosoria, eHIOKPUHOJIOTIA, iIMyHOJIO-
risi, repoHTOJIOTiA, KocMiuHa Giosoris, TpaHcmaaHTosoria Torgo. OcobuBo
aKTYaJbHUMU CTAIOTh €K0J02iYHa (i3ionozia Ta sillcbkoea MeduyuHAa.

Exkosoriuna ¢isiosorisa 3aiiMaeTbcsd BUBUEHHAM IIPUCTOCYBAJIBHUX 3MiH
(YHKI[I# JIIOACHKOr0 OpraHiaMy B IIPHUPOAHHUX Ta COIliaJbHUX yMoBax ic-
HyBaHHsA. [[a HayKa OXOILJIIOE JOCUTH IIAPOKE KOJIO MpobJseM, cepeli AKUX
MO’KHa BHUAILJIUTHU HACTYIHI.

1. [locaigxkeHHs 3aKOHOMipHOCTeM Ta MeXaHi3MiB afanTallii JIOAUHU 0
3MiHEHHX YMOB cepelOBHIIla, aJallTUBHUX (POPM HOBeAiHKH, €KOJIOTIUYHHX
acIleKTiB 3aXBOPIOBaHb.

2. ocnimg:xkeHHA amanTalliii JIOOUHU I0 Pi3HUX IPUPOJHUX YMOB ApK-
THKHA i AHTapKTHKH, BHCOKOTip’s, IIyCcTeJb, TPONiKiB, YMOB MOPCBKOI'O
KJimaty Tomo. Kpim Toro, meit HampsaM Iepeadauyae BUBUEHHS €KOJIOTiU-
HHUX 1pobisieM XpoHOoOGiosorii (rmepebyaoB Oi0OpUTMIB IIiJi BIJIMBOM CE30HHHUX
KJIMaTHUUYHUX KOJHUBaHb, IIPU II€PEeTHHI YacOBUX IIOACIB, IIPHU 3MiIlleHHUX
pexuMax Iparii).

3. HocmigxkeHHa aganTarii JIOAWHU 0 eKcTpeMaJbHUX yMoB. Ileil Ha-
ONpAM BKJOUae BUBUeHHs (PisiosioriuHuX edeKTiB 3MiHeHOl rpaBirairii, Bi-
Opariiii, TpUBaJIMX Ta iIHTeHCUBHHUX 3BYKOBUX HaBaHTa)XeHb, Iimokcii Ta
rirmepokcii, BUCOKMX Ta HU3BKMUX TeMIepaTyp, BIJIMB eJeKTPOMarHiTHUX
MoJIiB Ta MOHiI3yHOUOro BUIPOMiHIOBaHHsA. [[0 IIbOro HampsAMYy HaJeXUThb
TaKOX BUBUEHHS JisAJIBHOCTI JIFOAUHU B YMOBaxX aBial[ilHUX Ta KOCMIUHHX
MOJILOTiB, MiZABOAHUX poOiT, a TAaKOXK IIpU KaTacTpodax.

4. BuBueHHs comianbHOl aganTamnii goguHu. Ileit HanpaMm nmepenbauae
JOCJII»KeHHA ajallTaliil 4o MICBKHX Ta CiIbCBKHX YMOB, IO Pi3HUX BHIIB
TPYZOBO1 Ta mpodeciiiHOl A1AJIBHOCTI; ajanTaliil 10 aHTPONOTeHHUX (haKTO-
PiB, BKJIIOUaKOUU 3a0pyAHEeHHsS HAaBKOJUIIHLOI'O cepeaoBHUIIA.

IIpukaagHuMMU HanpAMKaMM BiMCBKOBOI MeIMIIMHMA B YKpaiHi € Bi-
CbKOBa TOKCHUKOJIOTisA, emiieMioJioris, ririeHa, BiicbKOBO-IIOJIbOBa Tepamis,
Xipyprisi, pagiobiosoris ToImo.

Biosnoria + MeauuuHa & Osnaxamu denpecii €
noxmypuii i npuzHideHuil Hacmpiii, azpecisi, cmpax,
3a3dpicmy, eiduymmsa eunu mouio. Maiixe 75 % xcu-
meJiié HaWol naaHemu NPUHAlMHI pa3 Yy aummi nepe-
scusanu yro Hanacmv. Ha npuxaadi denpecii dosedimo
€dHicmb HepP8o8ol, 2YMOopPanibHOl ma IMYHHOL pezynayil
PyHKUiil opzaHi3Mmy N10OOUHU.

flke 3HaYeHHA 3HaHb Npo peryasayito ¢isionoriyHnx GyHkLin?

Cepen dyHIZaMeHTATBHUX HAYKOBUX MJOCHIM)KEHBL CJiJ BiA3HAUUTH
BIIKPUTTSA B rajysax Oiosorii po3BUTKY, iMyHoJorii, Heiipobiosorii, mio
BinsHaueHi HobGesiBcbKoio mpemiero 3 disiosorii Ta mMeaunmuuu. Hampu-
KJIajJ, BiIKPUTTA MeXaHi3MiB, IO peryawioTh Oiosoriuni purtmu (2017),
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MexaHi3MiB imyHorepamii paky (2018), agamranii g0 yMoB HecTaui
kucHio (2019).

IIpukaagHi HayKOBi JOCJiIKeHHA peryJsalii ¢isiosoriuanx QyHKILH
IIOB’sI3aHi 3 TAKMMH Trajy3aMHu AK ¢isiosorig mpami, ¢isiosorio cmopry,
(diziosorisga xapuyBaHHA, BikoBa (pidiojoria, migBogHa i KocMiuHa (isioJio-
ria ta iH. IIpiopureTHuMH IpobieMamMu, IO HOTPeOYIOTH HAYKOBOI'O BH-
pillleHHs, € NHTAHHA aJalTalliiHOr'o pe3epBy, HEPBOBI IpollecH HiJ Ai€io
iH(opMalliiilHOTO HaBaHTakKeHHs, BiKoBa JHMHaMiKa piBHS I'OpMOHiB, MeXa-
Hi3MH ajanrtailrii B yMoBaxX IJIO0AJLHOI'O IOTENJiHHA, BUHUKHEHHS O00JII0
Tomio. AKTyaJbHOIO € mpobeMa IIOCTTPABMATHUUYHOI'O CTPECOBOI0 pPO3Jaay
(ITTCP) — mcuxiyHU# cTaH, IO CTA€ BEJIMKUM BUKJIUKOM JJA BilICBKOBUX
Ta iHMmMuX ocib, AKi mepekMJIU TpaBMaTUUHI MOAil mig yac 36poitHoOI arpecii.

KOpOTKO npo ro/10BHe
»  CepepnoBuLLe XUTTS MIOAUHU BUSHAYEHE AK CYKYMHICTb NPUPOAHMUX i coLlianbHUX YMOB,
y SIKUX NiofnHa peanisye cebe AK npupoAHa i cycninbHa ictoTa.

»  Perynsauis disionoriyHux yHKUIR € npegMmeTom gocnifpkeHb baratbox ranyasen 6iono-
rif, cepeq sikux Herpodpisionorisi, eHAOKPUHOIMOTISA, IMYHOSOris, repOHTONOris, KOCMiYHa
Bionoria, TpaHCNNAHTONOrIS TOLLO.

AifanbHICTD

Pisens «CTBOPIOEMO»

Hasuanvrne 3asdanna. ke 3Ha4eHHA ONA OP2AHI3MY MA€ pezynayin
¢isionozivnux pynryii? Modenweanusa smicmy memnu. PETYIJIAIIA PDI-
3I0JIOTTYHUX ®YHKIIIN.

Possusanvhe 3asdanna. ke 3HaveHHA OnA N1W0OUHU MaAOMb 3HAHHA
npoyecié pezyaayii ¢izionozivnux Qynryiu? Ingocxema. I'anysi BUKopu-
CTaHHSA 3HAHB IIPO peryJsAnir @isioJoriyHux GpyHKILiH.

Ilinnicne 3aedanus. Axke 3HaveHnA Ona nw0JUHU MA€E YCcEi0OMACHHA
poni npupodnuiux Haykx 6 po3sumky Kyavmypu? IlpeseHTallid IPOEKTY
Ha OJHY i3 BUOpaHUX TeM.

PesyabTaT

OuikyBaHi pe3ynbratyv HaB4YaHHA (Y4eHb / yyeHuus...)

* y3ae2anbHIOE 3HaHHA ma cpopmymoe sucHosok: npo PEMYNAUIKD ®I310N0MN4YHUX
®YHKLIN

* 3acmocosye Hasu4ku IH®OPMYBAHHA ma koHcmpyroe: iHdorpadpiky npo 3actocy-
BaHHA HayKoBUX AocnimpkeHb perynauii disionoridHnx pyHKLU N

* gusiensie cmaesieHHs Ha pieHi IHOusIOyanbHOCMI ma CMeopPE. NPOEKT HAa OCHOBI 3HaHb
npo perynsauito disionoriyHnx dyHKUin, iHpopMaUiNnHO-NOLWYKOBMX YMiHb Ta LiiHHICHUX
yseneHb npo NMPABO NKOAWHU HA XUTTAH

Camopo3BUTOK

Camooyintosanus. Axi Mmoi pesynrsmamu HA64ANbHOL diAnvHOCMI?
Hiaznocmysaavre 3agdannsa. PEI'YJIAIIA ®ISIOJIOTTYHUX OYHKIIINA.
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Tema 3. O[TOPA TA PYX

Jatime meHi micye, Ha akomy
A MOXY cmosamu, i A 3pyuly 3emio.

Apximed (287-212 0o H.e.) -
OO0UH i3 HaUlBUOAMHIWUX HAYKOBYi8 aHMUYHOCMI

§ 3.1. OMOPA /N0 UHM

BusHa4vyaemo! V¥V OGaraTboxX TBapuH i JIOAUHH, AKi
3MaTHI 00 NIBUAKOTO PYXY, CKeJIeT TBepAuil BHYTPIIII-
Hil i3 «HabGopoMm BakenaiB». IlikaBo, YoMy cKeJeT
TBepAUi i BogHOUAC, PYXJIUBUMA?

3MICT

AKi ocob6/uBOCTIi onopu y At0a4UHU?

Omnopa JOAWHUA AK JKUTTEBaA (PYHKI[idA, II0 BU3HAUae pyxu, popmy Ta
3aXMCT, Ma€ ¢Bol ocobauBocTi. Tak, HUIKHBOIIEJENHY KiCTKY BUPi3HAE Ha-
SIBHICTH IIi00OPifHOTO BHUCTYIIY, IO IIOB’sI3aHO 3 ii yUacTiO B IIpoIleci MOB-
JeHHA. XpebeT Mae 4 BUTMHHU, IO € MPUCTOCYBAHHAM [0 IPAMOXOMiHHSA.
A BepXHi KiHIIiBKUM cTaJ¥ opraHaMM IIpalli, IO IIPUCTOCOBaHi A0 BeJHdue3-
HOI KiJIBKOCTi pYXiB Ta CMJIOBUX HaBaHTa’>KeHb.

Tabnuusa. 3ArAJIbHA XAPAKTEPUCTUKA ONOPU Y NIOOUHU

PiBeHb : :
opraHizauii CyTHicTb npouecis

MonekynsapHuin | Onopa BU3Ha4yaeTbCcH HassBHICTIO HeopraHiYHUX (Boaa, Kanbuin kapboHar,
Kanbuin docdat) Ta opraHiyHMx (KonareH, oceiH) pe4oBuH

KniTuHHWIA Y peanisauii onopu 6epyTb y4acTb XWUBI KNITUHU XPALLOBOT (XOHApPOLUMK-
TW), KICTKOBOT (OCTEOLMTM) TKAHWUH
TkaHUHHWIA ®yHKUiO Onopu 3AINCHIOKTL CKEMNEeTHI CromyYHi TKaHWHWU (XpslwoBa Ta

KicTkoBa). i TKaHWHK XMBI 1 MOXYTb HapocTaTtu B Tini

PiBeHb opraHiB | OCHOBHVMMM OpraHamu ornopu € XpsiLi Ta KiCTKW; MILUHICTb Ta pyXMBICTb
CKeneTy nos’'A3aHa 3 TpboMa TUMamu ixX 3'eAHaHHA: HEpyXoMe, HaniBpy-
XOMe Ta pyxome

CuctemHun XpsLwi, KICTKK, 3B’A3KN pOPMYIOTb EHAOCKENeT y cKrafi onopHo-pyxoBoil
cucTemMu

OpraHiamoBuin | OcobrnmBocTi onopwu siK oyHKUIT opraHiamy NoguHN NOB’si3aHi 3 NPAMOXO0-
AIHHAM, CyCMiNbHUM cnocoboM XUTTS 1 Npaueio

Bionoria + Mucteutso @ Maypiy KopHenic Ewep
(1898-1972) — HidepaaHdcvkuil xydodHUK-zpagik.
Ax noxaszaHo Ha lozo kapmuHi «Pyku, wo manonoms»
(1948 ), npunuun cumempii 3acmocoeaHuii i do pyk
AJUHU: npasa pyka, Aka Yy A0JUHU € OoMiHYIOYO0I0,
300pasxcena 36epxy y pobovomy nopusi, a jaiea, ma, w0
3HU3Y, AKOCb He3PY4YHO mpumae oriseub. Y Hayyi icHye meeposceHHA npo
me, wo npaeopykicme A100UHU cnpusaa nosasi mosu. Yu icHye 63aemos3e’ -
30K onopu 3 M06010 iJUHU?
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AKi 0c06/MBOCTI KICTKOBOI Ta XPALWLOBOI TKAHUH?

XpAmoBa TKAHMHA — CNOAYYHA CKelemHa MKAHUHA, Wo CKAa0aemu-
A 3 KAIMUH-XOHOpOUUmMie i MiHKJAIMUHHOL Pe1OBUHU MaA YME0OPHE XpA-
wi. Cepen cmoJyK MIXKKJIITUHHOI PEeUYOBHHH Ili€el TKAHWHU IIepeBa’kaloTh
OlIKM — KoJazeH 1 enracmuH, IO BHU3HAUAIOTh I'HYUYKICTHL M eJaCTUYHICTH
OaraTrox xXpsAniiB. 'oJIOBHOIO 0CcO0JIHBICTIO XPAIIIB € BiICYyTHICTH KPOBOHO-
cHUX cynuH. JKUBJIeHHA XOHIPOIUTIB 3AiHCHIOETHCA ILIAXOM Ou@y3ii 3i
CIIOJIVUHOTKAHUHHOTIO IIIapy — OXPSACTs, IO BKPUBAE XpAIli. Po3pidHAIOTH
zianinoeuil (cyrsioboBi mMOBEPXHiI KiCTOK, YTBOpPIOE pebepHi Xpdlli), enac-
muunuill (y cKJaji BYNIHAX PaKOBUH, XPAMIIB ropTaHi) Ta 60J0KHUCMUIL
(B MikxXpeOIeBUX AUCKAX) XPAULL.

KicTkoBa TKaHMHA — CnoOIYyYHaA CKeJlemHa
MKAHUHA, WO CKAA0AEMbCA 3 KJAIMUH-0CMeo-
yumie i MiHKJIIMUHHOL pevoBUHU ma @Gopmye
Kicmku ckenema. Y MIDXKKJIITUHHIA pedyoBUHI
IIiel TKAaHUHU IIepeBa'kal0OTh HeOpraHiuHi cIo-
ayku (mpubamsno 2/3 Bix saranbHOi Macu). lle
BojJla # coJri, IepeBakHO, ¢ochatu i KapOOHATH
Kanpmiro, a Takox crnoaykm Piayopy, Marsiro,
Harpiro, nio HagamoTh TKaHUHI TBEPAOCTL W MIiJIb-
HocTi. OpraniuHi peuyoBHMHH IIpeJicTaBJIEHO IIepe-
Ba)XHO OiJIKOM oOceiHOM, AKUU YTBOPIOE BOJIOKHA
1 Babesneuye THYYKICTL Ta NPYIKHICTH KiCTOK.
Ha BimMiHy Bij XpsAIoBOi, V KiCTKOBilf TKAHUHI €
KPOBOHOCHI CYIMHU 715 3a0e3leueHHA »KUBJIEHHA
KJITUH ¥ pocTy KicTok. OcTeolluTH MaloTh BiJ-
POCTKHM, 3a JOIOMOTIOI0 SAKUX 3 €THYIOThCA MiXK
co60or0 M OinbIIol MIITHOCTI TKAHMHU Ta OTPH-
MYIOTh IOKHBHI pEUOBUHU 3 KPOBOHOCHUX CY/IUH.

¥ kKicTKaxXx BUOKPEMJIIOIOTH IBA BUAU KiCTKOBOI PEUOBUMHH — KOMIIAKTHY
i ryouacty. CTPYKTYpPHOIO OJMHHUIIEI0 KOMIIAKTHOI KiCTKOBOI pPeUOBUHH €
OoCmeoH, 110 cKJIagaeTbed i3 5—20 MUIIHAPUUYHUX IIJIACTUHOK, BCTaBJIeHHUX
OlHA B ONHY. ¥ II€HTPi KOXHOI'O OCTEOHY IPOXOJAUTH I[eHTPaJbHUN KaHAa
3 KPOBOHOCHUMMU cyauHamu ['ybuacma peioéuHa Ma€e TOHKI KiCTKOBI ILIac-
TUHKHN ¥ mepekJaguHu (TpabeKyJsn), AKiI IepexpellyioThCs 3 YTBOPEHHAM
KoMmipok. Take poaramyBaHHs ILJIACTUHOK 3a0e3mneuye piBHOMIpHUM po3-
OOJiJ THCKY Ha KiCTKY 1 3YMOBJIIOE HaWOLJIBIIY i1 MII[HICTh 3a HeBEJHKOI
3aTpaTu KiCTKOBOI TKaHUHMU.

In. Bydosa ocmeoHa:
1 — ueHmpaneHul
KaHan; 2 — nnacmuHKuU;
3 — ocmeoyumu

flka 6ygoBa i pyHKLiT ONOPHO-PYXOBOI CUCTEMMU NIOAUHU?
OnopHo-pyxoBa cucTeMa 3[iHCHIOE B OpraHi3Mi JIOAWHU TaKi QPyHKILII:
onopa (mormomarae Tiny 30epiratu neBHY (GopMy i1 IPOTHUJi€ CHJIi TAMXKIHHA,
IS IIepeMillleHHs Y IIpocTopi), 3axucm (KiCTKH i M’ A3W 3aXUIAIOThL BHY-
TPilIHI Oopra"m), pyx (KiCTKU AK «BaKell» IJiA IIepeMillleHHs Tija Ta HOTo
YacTHH, M 31U BHYTPIIIIHIX opraHiB 3[iliCHIOIOTE IlepeMillleHHs KpoBi, 1Ki,
ceui), kposomeopeHHsA (KiCTKOBUHA MO30K YTBOPIOE KJITHHU KpPOBi), deno-
HY8aHHA pewosuH (MiHepaJIbHi cosi 3a HEOOXiZHOCTI HaAXOAATH 3 KiCTOK,
M’sA3U 3amacaroTh raaikoren). Ciaig maM’siTaTu ¥ Ipo Te, IO XPSAIIi ropTaHi,
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TOJIOCOBi 3B A3KU W M’A3W A3WKa, MiJl’ A3MKOBa i HUIKHBbOIIeJEIIHa KicTKa
BU3HAYAIOTh Ile OJJHY AY’Ke Ba’KJIUBY JIOJACHKY (PYHKIII0 — MOBJEHHESY.

OnopHo-pyxoBa cucrema noauHu
CkeneTHa cucrema (NnacvBHa YyacTuHa, M’sizoBa cuctema
B fopocnoro — 206, B gutuHu noHag 300 (akTMBHa YacTuHa, noHag 600 Mm’a3is,
KicTok; 6rnmabko 10 % Big Macu Tina) 6nuabko 40 % Big macu Tina)

1. CKkenert ronosu: 1. M’a3u ronoBu:
a) Mo3KoBUI Biaain; 6) nuuesnia Biaain a) MiMi4Hi M’531; 6) XyBanbHi M'31
2. Ckenet Tynyba: 2. M’'a3un Tynyba: a) m’siau rpygen; 6) m’aamn
a) xpebeT; 6) rpyaHa Knitka CMUWHK; B) M'AA31 XKNBOTA
3. CkenerT KiHLUiBOK: 3. M’a3u KiHUIBOK: @) M3 NMosicy BEPXHIX
a) NnevyoBui Nosc; 6) ckener BiNbHOI KiHUiBOK; ©) M'A31 BiNlbHOT BEPXHLOI
BEpPXHbOT KiHLiBKW; B) Ta30BUIA MOSC; KiHUIBKW; B) M'5131 NMOSAACY HWDKHIX KiHLiBOK;
r) cKeneT BiNbHOI HMXHbOT KiHLiBKU ) M'A3K BiNbHOT HWXHLOI KiHLIIBKW

Biosoria + /litepatypa @ «IIpaus — ye Hazopoda i cuna, Haconroda i
caasay (Hopaw Cand). Yu nozodxyiocsv 1 3 makum meepoieHHAM?

KopoTKko npo ronosHe

» ONOPA NKWOAUNHWU — xummesa ¢byHkyis, sika 3abesnedye 36epexeHHs1 hopmu mina,
30iUCHEHHS 308HIWHIX U 8HYMPIWHIX pyXie, 3axucm eaxrusux opeaHie ma eiOpi3Hsi-
€mbCs 0cobnueocmsamMu, 3yMO8eHUMU NPSIMOXO00IHHAM, MOBMEeHHSAM i npayero.

»  OcobnunBocCTi XPALLOBOI 1 KICTKOBOI TKAHWUH BU3Ha4aroTbCcs Oy0BOK Ta XiMIYHMM CKnagoMm.

» OnopHO-pyxoBa cUCTema — CyKyMnHiCTb opraHis, nobyaoBaHuX 3i CNOMyYHUX i M’'A30-

BUX TKaHWH AnsA 3abe3neyeHHs onopu, PYyXy, 3aXUCTy, KPOBOTBOPEHHA, AENOHYBaHHA
Ta MOBIIEHHA.

AianbHicTb Pigens «3AITAM’SITOBYEMO»

HasuanvHe 3ae0anHni. Y womy cymHicmvb Onopu AK #ummeeoi GyHKYil?
Onopha cxema. OIIOPA JIIOJUHH.

Possusanvre 3asdannsa. Ari ocobausocmi Kicmko60oi ma XxXpAu,060i
MKAHUHU 6u3Havaroms onopy awdunu? JlabopamopHna enpasa. Mi-
KpocKomiuHa O6yZoBa KiCTKOBOI Ta XpAINOBOI TKAHUH.

IlinnicHe 3a60anuA. Yu icHy€ 36’30k Mij onoporw nJUHU ma npa-
yer i kpacoro? Bnpaea dns eusnavenHa. lllo Take IIPAILA ta KPACA?

PesyabTaT
OuikyBaHi pe3ynbTaTi HaB4YaHHA (Y4eHb / y4eHuus...)
* gu3Ha4Yae: ocHoBHe noHATTa OMNOPA, PYX NKOOWHW

* yceidomniroe nizHasanbHy cumyauito: ans OBI'PYHTYBAHHSA ocobrnmBocTeit KicTKoBOT
Ta XpSALWOBOI TKaHWH, SKi BU3Ha4aloTb PyHKLi0 onopu

* gU3Hayae cymHicmb YiHHICHUX kameeopiu: NPAUA, KPACA NIOOUHA

Camopo3BUTOK

Camoopzanisayis. Kpeamuene sagdanns. Bubuparo TemMy AJA CTBOPEH-
HA Ta MpeseHTallil (3aXMCTy) HaBYAJbHOTO IIPOAVKTY Ha MOiJICYMKOBOMY
yporli (AUB. JOAATOK [0 IiApYUYHUKA).

Camonasuannsa. OcobucmicHe 3a80aHHA «Baacmueocmi xapaxmepy».
Tecr. Axuit y Tebe cTtuiab MucaeHHA? (3a Meromukor A. XappicoHa Ta
P. Bpemcona).

Camoouyinwearnnsa. IlpoznosysanvrHe 3aedannsa. Omopa Ta pyxX TBapuH.
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306HiwHili U210 KicmKu € 30iliCHEHHOIO
i0e€r iTnpusHaYeHHA.

Mukona lNupozos (1810-1881) -

gudamHut 8im4u3HAHUU nikap i Haykoseyb

§ 3.2. KICTKA AIK OPTAH CKE/IETHOI CUCTEMMU

Yceigomanwemo! KicTku J0AUHA BIAIITOBAHI TAKUM YUHOM, IO IPU Haii-
MEHIIIi#l JIETKOCTiI BOHM MalTh HaWOiJAbINy MiIHicThb. fIKe IIpU3HaAuUeHHA
MaloTh KiCTKHM B opraHisMmi JroguHn?

3MICT

AK ¢yHKUiT KiCTKM Nno3HavYaloTbCA Ha i 6yaoBi?

KICTKA — opzarn, 6ydosa i enacmusocmi AK020 npusHaieni 0aa 30iilc-
HEeHHA OCHOBHUX (QYHKUIlL ckeaemHol cucmemu. KicTKH € »XUBUMH yTBO-
paMHu 3 TaKMMH O3HaKaMH >KMBOro AK OOMiH peuoBUH, KUBJIEHHdA, picT,
pereHepalis Ta iH.

KicTkm 3paTHI 10 0OMiHY peuyoBHH i TOMY Bcs iXHA TOBIa IIPOHM3aHa
CHCTEMOIO KaHaJIBI[IB, I[0 BifIKPMBAIOTLCA Ha MOBEPXHiI KICTKH Yy BUIJIAIL
oTBOpPiB. Uepes HUX M0 KICTKHU IMiAXOAATH 1 BiAXOAATH KPOBOHOCHI CYAM-
HHU ¥ HepBH, AKi 3a0e3MeuyiOTh *KUBJIeHHSA, BUAAJeHHA IIPOAYKTIB 00MiHY,
CIIPUMHATTS BILJIUBIB TOIIO.

KicTKM MOXKYTb ITOCTiiHO BIIPOJOBYK BCHOTO KUTTA OHOBJIIOBATHCA. IXHA
pereHepallis 3JiMCHIOETLCA IIJISIXOM 3HUINEHHS CTApUX KJITHH 1 YTBOpeH-
HS HOBUX.

KicTku 37aTHI 0 poCTy: V NOBXKUHY 3a-
OesneuyeThbcAd XpAMNIOBOIO TKAaHUHOIO nJdac-
MUHKU pocmy, Y TOBIIUHY — IOA1JIOM KJIITHH
BHYTPIIIHBOT'O IIapy okicms. PicT KicTok
daBepmiyeTbcd B 20-24 poku, peryiroeThb-
cd TOPMOHOM pOCTY i 3aJIeKUTh BiJi oOMiHY
Kansiito # @ochopy Ta Bitaminy D.

Ax He DWBHO, ajle U KicTKaM BJIacTHUBa
3IaTHICTh IPHUCTOCOBYBATHUCSA 10 BILJIUBIB ce-
pemoBuina. SIKmio mijg yac pyxiB Ha M’a3H, ) )
1[0 TIPUKpiIUIeHi 0 KiCTOK, BILIMBac HaBaH- /1. BHympiwHs 6ydosa Kicmku:
Ta>XeHHsA, TO 30iJIbIIYEThCA TOpPOKYBaATICTh 1563';’:&‘2 32 c;cll(ﬁgcﬂ-taa’(n,;z:’."a
swwmsi errosax, miAcTECR, Ocofmmsoori O S/EMACTApesvelts;

. ; 4 — apmepii; 5 — seHu, 6 — xos-
OyZOBH KICTKM BHM3HadaloThcA 11 (PYyHKIIiO- witil] KiomReant MOS0E
HaJIbHUM IIPpU3HAYEeHHIM.

Ric'r?ca Ma€e BHUJIOBXEHY CepejlHio YacTH- 1-2; 3 D
HY — miJo Kicmku i IIOTOBINEHi KiHIL — 2o-
Jo8ku. '0JIOBKU KiCTKU YTBOPEHi 2y6uacmoro
Pe1o6UHOI0 3 IIaCTUHKAMU, MiXK AKUMHU PO3-
TalllOBaHUMN YepBOHUll KicmKOBUll MO30K, IO
BUKOHYE KDPOBOTBOPHY (yHKIMi0. Mix To- |7 Yacmuku doseoi kicmku:
JIOBKOIO 1 TiJIOM KiCTKH € NJACMUHKA POCMY 1 — 207108Ka KicmKu; 2 — nnac-
3 xpaujoeoro mranuHow. CTIHKHA KiCTKH IIO-  muHKa pocmy; 3 — mifo Kicmku
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OymoBaHi 3 KOoMnNaKMmMHOL pevo8uHU, OCHOBHOIO OJUHUIEI0 AKOI € OCMEoHU.
Bcepenuni € kicmkosa nopodHUHaA, sKa B HOPOCIUX 3allOBHEHA HOBMUM
KicmKo8uM MO3KOM, 110 3A1MCHIOE JOTIOMiXKHY POJb ¥ KPOBOTBOpeHHi. [lasa
YepBOHOTO i »KOBTOT'0 KiCTKOBOT'O MO3KY XapaKTepHi B3a€eMOIIePEeTBOPEHHS:
B YMOBAaXx TiIIOKcCil ’KOBTHI IepeTBOPIOETHCA Ha UepBOHHUI, 3 BIKOM 4YepBO-
HUM KiCTKOBHUH MO3OK II€PETBOPIOETHCHA Y *KOBTHUH.

Biosoria +/1atuHa @ Akxa namuHcvka Ha36a Kicmkxu?

Yum i YoMy KiCTKM N104UHU BigPi3HAIOTLCA MiXK c06010?

KicTku ckesera JIOQUHU BiAPi3HAITHCA MixK co000 3a (JOPMOIO, PO3Mi-
pamMu, OyJ0BOIO, XiMiUHUM cKJagoM Tomio. HaBiTh, onHi i Ti caMi KicTKH
y CcKeJleTaxX Pi3HHX JIoJell MOKYTh PisHHTHCHA (HAIpPHKJIAJ, Ta30Bl KiCTKH
YOoJIOBiKa 1 KIHKH Pi3HOT'0O po3Mipy). 3MiHIOIOTHCA KICTKHU 1 3 BIKOM JIIOJH-
HH. Y MOJOAOMY BiIll KicTKH MicTATH 3HaAUHO OijbIlle oceiHy, a y JIoJel
IMMOXUJIOTO BiKY B KiCcTKaxX Yy ke OiJIbIlle HEOPraHIYHUX PEUYOBHH.

PospisuAOTs KicTKM mapHi (Hampukjaaja, KJIOYHUIli) it HenapHi (Hanopu-
KJaj, mig’ asukoBa kicTka). KieTku KiracudikyioTs Ha TpybuacTi, ryouacri,
MJIOCKi, 3MiIllaHi Ta TOBITPOHOCHI.

Tpy6uacmi kicmku 6epyTh yuacThb Y nepeMilleHHi Tijna msoauau. Tomy
B HUX BHUJOB)KeHe TiJlo, MiIlHi I'OJIOBKHM, HasgBHA IIOPOKHHUHAa, 3allOBHEHAa
KOBTHM KiCTKOBUM MO3KOM. J[oBruMu TpyOUacTHMHU € IIJledoBa, CTErHOBA,
a KOPOTKUMH TpyOuacTumMu — (ajJlaHTHU IajblliB, KicTKH II’sgcTtka. I'y6uac-
mi Kicmku 1mo0yIoBaHi IIepeBaXHO 3 I'yOUYacTol peuyoBHHH i TOHKOIO HIapy
KoMIakTHOI peuoBuHHU. Cepel HUX pO3PiBHAITHL doszi zybuacmi (pebpa,
rpyauHa) i kopomki zybuacmi (KicTku n’sictka). Ilanocki kicmku mobymo-
BaHi i3 rybuacTol peuyoBHMHH 3 UEPBOHMM KiCTKOBUM MO3KOM, sIKa 3BepXxy i
3HU3Y BKPUTA TOHKUMHU IIJIACTUHKAMHU KOMIIaKTHOI (JIonaTKa, CKPOHeBi, Ta-
3oBi). Taka OygoBa cupusAe BUKOHAHHIO 3aXMCHOI (GyHKIII. Smiwani kicm-
KU MOXXYTh BUKOHYBATH PisHiI (PYHKIiI, TOMY CKJIaZalOThCA i3 AEKiJIBKOX
YacTHUH, III0 MalOTh Pi3dHY Oya0BY, (opMy i moxomKeHHs (XpebIii, HUIKHA
mienena). IlogimpoHocHi Kicmku MailOTh MOBITPAHI MOPOXXHUHHU, M0 BH-
CTeJIeHi CJIM30BOI0 000JIOHKOIO i YIIPOMOBIK KUTTSA 36inbHIyioThesa (J1000Ba,
BepxHboIeaenHi). [1i KicTkuM BUKOHYIOTh 3aXUCHY (DYHKIIiIO i TpUCTOCOBA-
Hi I BEeHTUJAII] TTOBITpA.

4”‘

’9 ”"\

In. Tunu kicmok nroduHU: 1 — NogimpoHOCHa (pewim4yacma Kicmka 4Yyepena);
2 — mpyb4yacma (nnedoea Kicmka), 3 — nnocka (nonamka); 4 — amiwaHi (xpebui),
5 — eyb4acmi (kicmku rn’scmka)

flka ocHOBHa NpUYMHa pi3HOro 3’€4HaHHA KiCTOK B CKeAeTi N0aUHU?

3’eqHaHHA KICTOK — AHAMOMIYHI cmpyKkmypu, wo o6’edHyoms Kicmku
ckesema 8 eduHe uije. BUIIIAOTE TPU OCHOBHI THIH 3’€JHaHb KiCTOK: He-
pyxoMi (HellepepBHi), HaIliBpyXxoMi Ta pyxoMi (mepepBHi).
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Hepyxomi 3’edHanHHA kKicmok (IIIBU, 3pOCTaHHA 1 BKJIWHEHHSA) 3ilCHIO-
€ThCSA KiCTKOBOIO TKAHMHOIO 1 3a0e3I1euyIoTh 3JaTHICTh BUTPUMYBATH BeJIUKi
HaBaHTaskeHHd. Hampukian, mBaMu 3’€qHYIOThCA KicTKH depemna. Hanie-
pyxomi 3’€0HAHHA YTBOPEHI XPAI[OBUMHU IIPOMiKKaMM A 3AicHeHHA 00-
MeXKeHUX 3MinieHs. [Ipuknagom € 3’eqHaHHA MiXK XpeOIaMU, 3a BUHATKOM
KPUIKOBUX Ta KYIMIPUKOBUX. Pyxomi 3’edHanHA, aB0 CYIIIO0M — Ue cnoayieH-
HA Kicmok 3a 0onomozow WiAbHOI MKAHUHU i3 (POPMYBAHHAM NPOMINCKY
Mixc kicmrkamu. Ilpuknagom cyriobiB € ILJIEUOBUM, KYJIBIIOBHM, KOJIHHHUMI
ra iH. Cyriobu cKJIaZaloThbcsd 3 TPhOX eJIEMEHTIB: cyrjioboBa CyMKa, Cyr-
J1000Bi ITOBEPXHI KiCTOK i cyryioboBa MOPOKHUHA 3 PIAMHOIO JJIA 3MEeHIIIeHHS
TepTdA. Cyrjiobn moainAmTs Ha: npocmi (3 ABOX KiCTOK, HaOpUKJAX, KYJb-
IIOBUi1), ckaadHi (YTBOPEHI JeKiJTbKOMa KiCTKaMW; HAIIPUKJIAA, KOJiHHUM).

Bionoria + CtromaTtonoria @ «Kicmkoea naacmukxa €
MONCNUBOIO 3A80AKU MOMY, W0 KicmKo8a MKAHUHA, HA 6i0-
MiHY 6i0 6invuiocmi iHWUX MKAHUH, MaEe 30amHicmb 0o nos-
Hol pezeHepauii». IloscHI0l0 meepdreHHA.

KopoTKo npo ronoeHe

» KicTka — ue opraH ckeneTHoi cuctemMu i3 ByqoBoto Ta BNacTUBOCTAMM, WO 3abeanevy-
IOTb BUKOHAHHS TakMX PyHKLIN, SIK ornopa, 3axucT, pyxu, KPOBOTBOPEHHS, eNOHYBaHHS
pPEYOBUH.

» KicTku ckeneTa nioMHK BiApPI3HAOTLCS POPMOIO, PO3MipamMK, CTPYKTYPOIO, Lo MOB’SA-
3aHO 3 BUKOHAHHAM NEBHUX OYHKLLIN.

» B ckenerti ntoguHu po3pi3HATb TPY OCHOBHUX BUAW 3'€QHaHb KiCTOK (Hepyxome, HaniB-
pyXxoMe Ta pyxoMe), xapakTep SiKUX 3anexuTb Big pyHKUIOHANbHOro Npu3HavyeHHs.

AifanbHiCTD

Pigens «YCBIJOMJIOEMO»

Hasuanvne 3aedannsa. Yomy Kicmra — ye opzan onopHo-pyxoe60i cuc-
memu? Onuc 3 eukopucmanHnam inmeaexm-kapmu. KICTKA.

Possueanvhne 3aedanni. Yum i womy pisnamuvca Kicmku cKelemy nio-
dunu? InmenexmyanbHo-po36UBANbLHA 6Nnpasa. XapaKTePUCTUKA OKPEMUX
KIiCTOK JIFOAUHH.

IlinnicHe 3aedanua. Ax npays moxce 3MiyHO6amu Kicmrku i Ak Xxi-
MivHUl cknad ma énacmuéocmi Kicmox énauéaroms Ha 30amuicms 00
npayi? Bnpaea 0aa cnpuiimanHa. OpraHiuHi @I HeopraHiuHi pe4yoBUHU Ta

BJIACTUBOCT1 KIiCTOK.

PesyabTaT

OuikyBaHi pe3ynbrat¥ HaBYaHHSA (Y4eHb / y4eHUus...)
* Onucye: ocobnusocTi KICTKWU

+ ¢bopmynroe odikysaHi peaynsmamu: ans OBI'PYHTYBAHHS npuunH BigMiHHOCTEN pis-
HUX KICTOK CKeneTy NnauHu

* 8USIBNSE CMAasNeHHs Ha pisHi cnpuliMaHHsi ma 8UCII08/TI0E MiPKY8aHHSI: MPO 3B’A30K MK
onopoto Ta UiHHicHumMu KkaTteropiamu NMPALA | KPACA

CamMmopo3BUTOK

CamoHasuaHHs. Pezynsmuere 3asdanns. 'padiuauil opranizaTop
«IHTEeNIeKT-KapTa».

CamooyinwearHA. 3a60aHHA HA po3nidHasaHHA. PisHoOMaHITHICTH
1 3’efHAHHSA KICTOK.
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[Mepwuii npuHyun apximexkmypHoi Kpacu y momy,

Wj0 OCHOBHI 03HAKU CNOpyOU 8U3HAYAOMbCA NiOX000M 00 iT BUKOpU-
CMAHHA.

ltocmas Elighenv (1832-1923) -

(paHuy3sbKuli iHXxeHep ma apximekmop

§ 3.3. CKENETHA CUCTEMA IO ANHH

3actocoByemo! KicTtka mrofuHu MinHima 3a rpaHit, 3a MinHicTio HaGIM-
JKaeThed M0 Mifi it 3ajisa, a 3a mpy»KHicTio mepeBakae ny6. Tak, cTersosa
KiCTKa JIIOAUHU Y BepTUKAJIBHOMY MOJIOXKEeHHI MOKe BUTPUMYBaTH BaHTaX
macoio B 1500 kr, xoua ii BaacHa maca jauine 200 rpamiB. ki »k ocobau-
BOCTi Oy/IOBU 1 XiMiuHOIO CKJIaJy 3YMOBJIIOIOTH TaKy MiI[HIiCTh KicTOK?

3MICT

flka 6ygoBa 1 PpyHKUiT cKeneTa M0gUHU?

Ckeuset (Bif rpemn. ckeJslemoc — BUCOXJINN) JIOJUHHU CKJIANAETHCA 3 TPHOX
BigminiB: ckeJieT rosoBu (uepen), Tyayba Ta KiHIIIBOK.

Yepen zaxuw,ae 20108HUll MO30K i opzaHu uymmis. B depemi dioguHEMN
PO3Pi3HAIOTEL JBa BiJJiIN — MO3K08Ull, Y AKOMY MICTATHCA I'OJIOBHHUI MO-
30K 1 OpraHu 4yTTs, Ta JuUUeBUll, IKUH YTBOPIOE OCHOBY AMXAaJLHOIO ama-
pPaTy i TpaBHOTO KaHAJY.

Ckenet Tynyba saxuuwjae cnUHHUI MO30K ma OpzaHU 2pYOHOL NOPOHCHU-
Hu. Ckesner Tynyba cKJaafaeTbed 3 XxpedTa i rpyaHol KiaiTku. XpebeT € Bic-
CI0 cKeJsleTa i moOymoBaHUM i3 xpebiiiB. BiH BUKOHYE 0onopHy, 3axucHy Ta
pyxosy dyukiii. I'pyaHa KJIiTKa yTBOpeHa IPyAHUMH XpebiaMu, pebpamu

Ta TPYJAUHOIO.

Ckenert KiHUiBOK 3abe3neyye onopy il nepemiuieH-
Ha mina 6 npocmopi. CkejleT BepXHIX KIHIIIBOK
CKJIaJIa€EThCA 3 IIJIEUOBOIo mosca (JOmaTKM ¥ KJIIOUH-
I1i) Ta cKejieTa B1JIbHOI BepXHBLOI KiHI[IBKHU (ILjIeua,
nepelIIiuusg Ta KucTi). BepxHi KiHIOIBKH B JIOAH-
HHU € opraHaMu Irpali. ¥ cKeJeTi HUXKHBOI KiHI[IBKH
PO3Pi3HAIOTH TA30BHUM IIOSIC 1 CKeJeT BiJIbHOI HMMK-
HbOI KIHIIBKH (CTerso, romMinky # crony). Hmxkni
KIiHI[IBKM BUKOHYIOTHh (DYHKIIil omopu i mepeMillleH-
Hs, YTPUMYIOTH TiJI0 ¥ BEPTUKAJIbHOMY IIOJIOMKEHHI.

BynoBa ckeiera JoAuHM Mae 6araTo CIiJIBHOTO
3i cKejleTOM XpeOeTHUX TBapUH: XIMIiUHUIN CKJIaf
KicToK, 3’¢JHaHHA KicTOok, OyJoBa KiCTOK, OCHOBHi
YacTHHU cKeJjieTta Tolgo. Ile cBigAUUTH Hpo €OHICTH
iXHBOIO MOXO/KEeHHJ.

In. Ckenem nwoduHu: 1 — 4epen; 2 — nnedvosull nosic; 3 —
epyOHa Knimka, 4 — nne4yoea Kicmka, 5 — nikmboea Kicmka;
6 — npomeHesa kicmka, 7 — xpebem,; 8 — ma3soeull nosic,

9 — kpuxoea kicmka, 10 — cmeaHoea kicmka, 11 — eenuka
20Minkosa Kicmka, 12 — mana 2ominkosa kicmka; 13 — cmo-
na; 14 — kucms
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IIpoTe ckeneT NOAUHU Mae pPsAJ 0COOJIUBOC-
Teli, 10 BJIACTUBI Jumnie aas Hboro. Ili ocobau-
BOCTi moB’fA3aHi 3 IPAMOXOJiHHAM, Ipaleio #
MOBOIO.

Bionoria + Kocmoc @ Iikaeo, akxi amiHu
po3eusanmsvcsa 8 ckesemuill cucmemi JA0OUHU
nid vac nepebysanua 6 Kocmoci?

AKi oco6auBOCTI CKeneTa N0AUHU?

Yepen JIOOAMHN Ma€ MO3KOBHI Ta JHUIEBUU
Bigminu. Mo3xoeuil 6i00in cKIagaeThbed 3 8 Ki-
CTOK, AKi 3’€ITHYIOTHCA HEPYXOMO 3a JJOIIOMOT' 00
mBiB. HemapHuMu KicTkamMu € Jo06Ha, nomu-
AUYHA, KAUHONOOI6HA Ta pewimyacma, a mnap-
HUMU — mim’aHi it ckporesi. Jluyeeuil 6iddin
TaKOXX Ma€ mnapHi (8epxHvouielenHi, 6ULUYHI,
Hoco8i, ni0HebiHHI, cai3Hi) 1 HenmapHi (HUMHbO-

©oo~N O

10

In. Kicmku Jyepena: 1 — nobo-
ga; 2 — miM’siHa; 3 — KITUHO-
nodibHa; 4 — ckpoHesa;

5 — nomunu4Ha; 6 — Hocoea;
7 — cni3Ha; 8 — sunu4Ha;

9 — sepxHbOWENENHA;

10 — HUXHbOWENENHA

LLniAHnIA
Bigain (7)

MpyaHun
Bigain (12)

MonepekoBuii
Biaain (5)
KpwxoBuii
Bigain (5)

KynpukoBui
Bigain (4-5)

In. Xpebem noduHu

wenenHy i nid’as3ukxosy). ¥ JITIOIUHU MO3KOBHUI
Bii1is1 yeperia po3BUHEHUN Kpallle, HiK JUIeBUI,
10 3YMOBJIEHO 30i/IbIIIEHHAM I'OJIOBHOTO MO3KY. ¥
3B AA3KY i3 PO3BUTKOM YJIEHOPO3ALJIbHOI MOBHU B
JIOOUHU 3’ ABISAETHCA ITiA0OPIMHUN BUCTYII HUMK-
HBOI IIleJIenn.

Ckenet Tyny6a JIOAMHU YTBOPIOIOTHL XpebeT Ta
rpyZHa KJIiTKa. Xpebem y NIOAUHUA Ma€ 4 BUTUHU:
IBa BIepeld — Jopdo3u (MIUHAHUI i IIOIIepeKOoBUIL),
nBa Hasaja — Kigosu (rpyaHUM, KpukoBui). Bu-
r'MHM XpeOTa B mpolleci eBosoIii 3’ABUIHCHL SAK
IIPUCTOCYBAHHA MO0 NPAMOXOAiHHs. XpebeT Jio-
IUHU CKJIafgaeThcA i3 33—34 xpebIliB, MoeqHAHUX
y Bigminu: mmitnu# (7 xpebmiB), rpyagauit (12
xpebI1iB), momepexkoBuit (5 xpebiriB), KpUIKOBUIA
(5 xpebIriB 3pocTaloThbcAd 3 YTBOPEHHAM KPHUIKO-
BOl KicTKHM) Ta KynpukoBuil (4—5 xpebiiB, Mo
3poCTalThcA 3 YTBOPEHHAM KyIpuka). I'pydHa
KJAimKka yTBOpeHa 33aJy TIPYAHUMHU XpeOIsaMH,
ciepeny — IpyAdHOIO, a 3 OOKiB — pebpamu. ¥V
JIOAVHU TPyAHa KJITKa CILJIONIeHa cliepely Ha-
3ajl, IO IIOB’A3aHO 3 BEPTHUKAJbHUM IIOJIOKEH-
HAM Tija ¥ 3MiHOIO (DYHKIIIA BepXHiX KiHIIiBOK.

Ckenet kiHUWiBOK Mae uyotupum Bigzinu. Ilosc
8E6pXHiIX KIHUIB0K (nJe4o8uil nosc) yTBOPIOKIOTH
MapHi KJIOYUIl i IomaTKu. ¥ JIIOAUHA PO3IIUPeHi

In. I. Kucmb noduHu (1 — 3an’scmok; 2 — n’scmox;
3 — gpanaHau nanbuyig). Il. Cmona noduHU
(1 — 3annecHo, 2 — nnecHo, 3 — ¢ghanaHau nanbujs)
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JOomaTKMU ¥ Ao0pe pO3BMHEHI KJIIOUUIl 3a0e3I1euyioTh BeJIUKY PYXJIUBICTH
IJIEYOBOTO cyTrJioba i BiibHOI BepXHBbOI KiHIIBKU. CKesem 6ibHOL 6epPXHbOL
KiHUiéKu Mae€ IJEeY0oBY, JIKTbOBY i IMpoMeHeBY KiCTKHU Ta KiCTKH KHUCTi. ¥
KHCTI1 JIIOAVHU BeJIMKUN NaJjellb IPOTUCTABJIEHUU PeIlTi, cIocTepiraeThbes
30iJBIIIeHHA PO3MipiB II’ACTKOBHUX, 3all’ACTKOBHUX KiCcTOK i (ajlaHr majb-
niB. Ile nor’saA3aHo 3 (hopMyBaHHAM PYKM SK opraHa npaii. Ilosc Hudic-
Hix KiHUiBoK (mas3068uil nosc) BKJIKOYAE OBl KYJbIIOBL KICTKH, YTBOPEHUX
OKpeMHMH KiCTKaMH, IIo 3pocTaloThcd Iiciasa 16 pokis. Tas y agoguHH
NIMPOKUM 1 MIITHUH A IMiATPUMaHHA ¥ 3aXMUCTY BHYTPINIHIX OpraHiB IIij
yac npaMoxoniHHa. Ckesem 6ilbHOI HUMHBOI KIHUIBKU IIOEJHYE CTETrHO-
BY, MaJIOTOMIJIKOBY i BEJIMKOTOMiJIKOBY KiCTKH, HAJAKOJIiHHY UYallleuyKy Ta
KICTKH CTOIIU: IJIeCHO, 3allJieCHO 1 KicTKU manabIliB. IIpmcTocyBaHHAM 10
NPAMOXOAIHHA € MacHBHI ¥ MiIHI cTerHoBi KicTKHM Ta apKomo/i6Ha cToma 3
MaJIOPYXJIUBUMHU ITATbIAMU.

Biosnoria + MeguuuHa @ IIJo makxe ocmeonopos?

KopoTKo npo ronoBHe o S o
» CKENET NWOOAUHW — cykynHicme Kicmok i xpauwiie, wo 3’edHyrombcs y eiddinu ons
3abeanedyeHHs xummeoianbHOCMI Op2aHi3my.

» dopmyBaHHA ocobnuBOCTEN cKeneTa nognHW BiabyBanocs K NpUCTocyBaHHA A0 Nps-
MOXO[iHHS, npaLli Ta MOBMW.

AiaAbHICTD
PiBens «3ACTOCOBYEMO»

HasuanvHe 3a80anHs. SIKi opraHM YTBOPIOIOTH CKeJETHY CHCTEMY JIO-
muHu? I[loscHenHA 3 eurkopucmanuHam inmenexm-kapmu. CKEJIET JIIO-
JAUHN.

PoszsusanvHe 3aedanHs. SIki MpMYMHM BigMiHHOCTEeH Ta IOJiOHOCTI y
Oya0Bi ckeJieTa JIOAMHU H ccaBUiB? [HmenekmyaibHO-po36UBALbHA Npa-
ea. IlopiBHAHHA cKeJleTa JIOAWHU I TOPUJIH.

I]innicHe 3asdaHHA. «JlloguHA HapojKeHa IJIs IIpami, AK IOTaxX I
noaboTy» (Ilama Pumcprkuin Ilid XI). 3 AKMMH 0COOJHMBOCTAMM CKeJjeTa
JIOAMHA HAPO/IKYETHCA A Npaui, a aki ¢GopMylOThCcs yIPOIOBK TPY/IO0-
BOi nisinbHOCTI? Bnpasa 0as peazysarhs. OcobIUBOCTI cKeleTa JIOAUHU i
npans.

PesyabTaT

OuikyBaHi pe3ynbTati HaB4YaHHA (Y4eHb / y4eHuus...)
* nosicHioe: ocobnueocti CKENIETHOI CUCTEMMU NIOOUHU
* opaaHizosye: OBI'PYHTYBAHHS nopiGHocTi Ta BiAMIHHOCTI y CKeneTi NoanHu Ta ccas-
Lis
* 8USABISE CMae/eHHs Ha PieHI peaaysaHHsi ma rosiCHIE HacmaHosy: Npo 3B's30K ByaoBu
ckeneTta noanHY i3 npaueto Ta 3Havywicte kateropii MPALUA NHOAWHA

Camopo3BUTOK

Camonasuarnnsa. Komynikamuene sasdanHs. BrupaBa. Pekopau omop-
HO-PYXOBOI CUCTEMH.

Camoouinweanusa. Penpodykmuene sagdanHs. CKesieT JTIOAUHA.
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Xummas - Ak KepysaHHsA enocunedom.
LLjo6 36epeamu pieHoBa2y, mu Maew pyxamucs.
Anbbepm ElHwmedlH (1879-1955) -

amMepuKaHcbKul, HiMeybKul ma weelyapcokull (izuk-meopemux,
naypeam Hobeniecokoi npemii 3 gpizuku 1921 poky

§3.4. PYX TIOANHHN

AHanizyemo! «— ¥V mac, — ckaszana Anica, 8axicko
nepesodauu dyx, — Koau 00620 Oixncuul 3 ycix Hiz, He-
00MIHHO nompanuul 8 iHule Mmicye.

— Aka nosiavna kpaina! — ckasana Koponesa. —
Hy, a mym, 3naew, dosodumuvcs OGizmu 3 ycix Hie,
abu miavkKu JUWUMUCA HA MOMY camomy micuil».
IlikaBo, mpo 1o #gerbed y il po3moBi?

3MICT

Aki ocobauBocTi pyxy nroguHn?

Pyx nroauHU 30iHCHIOETHCA OIIOPHO-PYXOBOIO CHCTeMOIO i 3abesrieuye
30BHIIITHE TTepeMillleHHA B IIPOCTOPi Ta AiAJBHICTh BHYTPINIIHIX opraHis.

Tabnuus. SAFAJIbHA XAPAKTEPUCTUKA PYXY NIOAUHU

PiBeHb ) .
opraHisauii CyTHicTb npouecis

MonekynspHuin | Pyx opraHiamy BuU3HayaeTbCcs ydacTio MoHIB Kanblito, Hatpito, Kanito y
BUHWUKHEHHI 30yI)KeHHS, CKOPOTNMBUX BifnKiB MiO3UHY i1 aKTUHY, IMIKOreHy,
rnoko3u n AT®O sk mxepen eHeprii Npy CKOPOYEHHI

KniTUHHMIA B peanizadii pyxy 6epyTb yyacTb MBI M'SI30Bi KIITUHU (MioumMTw,
KapaiomiounTn) i M'si30Bi BOSIOKHA

TKaHUHHUIA DyHKUiI0O pyXy 30IMCHIOITb M'A30Bi MOCMyroBaHa W HenocMmyrosaHa
TKaHUHK

PiBeHb opraHiB | OCHOBHMMM opraHamu pyxy € M'a3u: rmafkKi, CKeneTHi N cepueBuit

CucremHumn M’A31 yTBOPIOIOTL M'A30BY CUCTEMY, WO € aKTMBHOK YacTuHowo OPC

OpraniamoBuin | M'A3oBa cucteMa NioAUHWU NOAINAETLCA Ha BIAAINU: M'A3U ronosu, M'a3n
Tynyba i M'A31 KiHLIBOK

Pyx ak xurreBa QYHKIIS Mae€ y JIOAWHU cBol ocobsuBocti. Tak, y
3B’SI3KY 3 IPAMOXOJIHHAM JysKe NoOpe PO3BHHEHI M’SI3M HMMKHiIX KiHIIIBOK
Ta M’ A3U CIHUHU, [0 YTPUMYIOTH TiJI0 Y BePTUKAJILHOMY MHOJOXKeHHi. Yire-
HOPO3ilbHA MOBa 3a0e3IMeuyeThcA T'OJOCOBUMU ¥ MIMiUHMMH M’ A3aMM Ta
PO3BUHYTUMHU M’sI3aMU A3UKAa, 3JaTHUMHU BUKOHYBATU AYKe CKJIAIHI PYyXH.
A pyKa gK opra mpalli BUMarae ydacTi 6araTbox M’d3iB-3rMHauiB it M’4-
3iB-po3ruHauviB [Js 3a0e3neueHHA PYXiB KOKHOI'O NHaJIbIld Ta PYXOMOCTI
cyry00iB KHCTI.

Bionoria + Ximia + 3gopoB’a @ I[ikaso, aka poav iloHI8 KaabYilO
(Ca®") y 3diilichHenHi pyxie i YoMy Nompi6bHO 8xcu8amu ceasHcbkuil cup?

Aki € BUAU M’A30BUX TKAHUH?

M’sizoBa TKaHWHa — yYe MKAHUHA, W0 CMAHOBUMb OCHOBHY Macy M’ -
3ié i xapaxkmepusyemuvca 3damHicmio 0o 36ydaueocmi it cKopomaugocmi.
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M’sa30Bi TKAHUHU BipPi3HAOTHCA HASABHICTIO B KJIITHHAX i BOJIOKHaX CKO-
POTIUBUX HUTOK (Miodibpuia) 3 6iJIKIiB aKTUHY ¥ Mio3uHYy. ¥ pasi HOIIKO-
I>KeHb M’sI30Ba TKaHMHA 3aMIiHIOETHCS CIIOJYUYHOIO, II[O YTBOPIOE pPyOelb.
3a CTPYKTYpoOIO i (QYHKIIIMH PO3Pi3HAIOTH Henocmyzoeary (zaadky), no-
CMY206AHY CKeJllemHY Ta NOCMY2068aHY cepuesy TKAHUHU.

Henocmyzoeana mranuna ckaadaemuvca 3 KAIMUH-Mioyumie i 6xo-
dumbv do ckanady eHympiwHix opearie i cydur. KiritTuHM BepeTeHOnoAi0OHI,
OIHOSAIepHi, 3 HeYIOPAJAKOBAaHNM po3TaniyBaHHAM Miodidopui. CKopoueH-
HA HEIIOCMYTroBaHOI TKAaHWHHU MNOBLIbHE, PUTMiuHe, 0€3 BTOMH, MHUMOBLJIL-
He, 3a0e3meuye pyXu KHIIKiBHUKA, 3MiHY IIPOCBITY CyANH, CEUOBUIIIeHH,
TOJIOTHU TOIIIO.

Ilocmyzosana ckenemna mKAHURA cK1adaeMbCA 3 M A306UX 60JI0KOH i
ymaopioe ckenemui m’a3u. I{1o TkKaHUHY Ha3MBaIlOTh CKEJIETHOIO, OCKIJIbKH
M’a3M, K1 BOHa YTBOPIOE, Xoua 6 OMHUM KiHIIEM HIPHUKPIIIOIThCI M0 Ki-
cTOK ckeJsieTa (OKpiM MiMmiuamx M’a3iB). CTPYKTYpHOIO i QYHKIIIOHATIBHOIO
ONVHUIIEI0 TKAHUHU € M A308€ 80.J.0KkHO. Ili yTBOpM MalTh AOBXKUHY IO
130 MM, nuiaiHApUYHi, 3 OaraTbMa AJApaMHd ¥ YHcJIeHHUMH MiodiOpuiaaMu.
Y nuromnsasMi M’A30BOT0 BOJIOKHA BeJHKa KiJIbKiICTh MITOXOHIpPiil Ta oco-
OJIMBUX MOJIEKYJ MiorJio0iHy (AUXaJlbHUHN IIIrMeHT, 3JaTHUHN I1epeHOCHUTH
KHceHb y M’a3ax). CKOpoueHHs TKaHMHHU NOTYKHi, MIBUIKi, 3 BTOMOIO i
noBinbHiI. TkaHmMHaA OyAye ckeJleTHI 1 MiMiuHI M’a3u, M’a31 A3WKa, giad-
parmu, 3a0e3reuye pyxHu Tijga, MiMiKy, MOBY.

Ilocmyzosana cepyesa mranuna ckiadaemvcsa 3 KAimuH-kapodiomioyu-
mie i ymeopre cepuesuil m’a3 — miokapd. KniTuau 3’eqHyloThea B 6araTto-
AnepHi M’A30Bi BoJlokHa. MikX BOJIOKHAMHU HasBHI BCTaBHi JUCKHU, 3aBIAKH
yoMy 30yIKeHHS IIBUIKO IOINHPIOETHCA IO BCHOMY CEpPIIeBOMY M’ A3Y.
CepI1ieBi BOJIOKHA MalOTh IeHTpPaJibHEe PO3TAlllyBaHHA fep, V HUX BiJHOCHO
MeHIe Miodibpua i 6iabime MiTOXOHAPil, MOpiBHAHO 31 ckeneTHUMHU. CKo-
pouyeThCcs ceplieBa TKaAHMHA IITBUAKO, PUTMiuHO, 6€3 BTOMHU, CKOPOUEHHSA
11 € MUMOBLJIBHUMM.

flka 6yaoBa i pyHKUiT M’ a3iB M0AUHK?

M'A3 — opzan pyxy y meapuH i A00UHU, AKUL cKaadaembvbcs 3 M’ A30-
60i MKAHUHU, 30amHol d0 CKOPOUeHHSA Nid 6NAUBOM HEPEOBUX IMNYAbCiE.
CyKyIIHIiCTE M’sI3iB CTAHOBUTL M’ SA30BY cucteMy. M’sa3u 30ificHIOIOTE Taki
dbyHKIii: pyxosy, onopHy, 3axucHy, yymausy (MamOTh IPOIPiOpeNenToOPHU
IS CIPUNHATTA MOApPasHeHb), denoHyoyy (B M’sA3aX HaAKONMHUUYYETHCSA TJIi-
KoreH), menaoymeopwiiy (6auspko 70 % Tensa BUBIJIbHAETHCA MiITOXOH-
IpisMu m’a3iB). Y JTOAUHU PO3Pi3HAIOTH CKeJIeTHi, IIajgki if ceprieBui
M’ A3U.

CkeneTHi M'A3M — ye ckopomauei opzanu, Aki nobydosari i3 nocmyzosa-
HOL CKeJlemHOl MKAHUHU i 3akpinaeHi Ha ckeaemi. HaniuyoTs 0JIM3BKO
600 ckeseTHHX M’s3iB, 110 cTaHOBUTH 44% Macu Tijla B JOpOCJIOi JIO-
AVHU. Y IIUX M’ A3aX PO3Pi3HAIOTH: CYXOMCUJNAA IS NPUKPINJIEHHA IO
KICTOK, M A308e uepedye, M’A306i nNyikKu, M0 MAIOTh M A306l 60J0KHaA. A
caMi BOJIOKHa MICTATH YIOPAAKOBAHO PO3TAIllOBaHl Miogibpuau, Bcepelu-
Hi AKMX pO3TAlllOBaHI aKTUHOBI ! Mi03MHOBI npomogibpusu. 3a GopmMoIi0
CKeJIeTHI M’A3M IOAiJIAIOTH Ha MOBri (TPUTrOJIOBUiTI M’a3 ILjIeua), KOPOTKi
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(MmirxkpebepHi M’A3M), MIAPOKI (IIMPOKUN M’A3 CIUHU) i KOJOBi (KOJOBUM
M’A3 pora).

Mapki M’s3n yTBOpeHi HelToCMYTIOBaHO TKAHMHOIO 1 po3TallloBaHi B CTiH-
KaxX BHYTPIIIHIX OpraHiB i KpOBOHOCHUX cyAuH. BoHu 3a0e3meuyioTh Ipo-
XO/IKeHHd 1:Ki yepe3 TpaBHHUH KaHaJ, ()OKYCYBaHHS 30py, 3MiHY IIPOCBITY
aprepiifi Ta BeH. I'magki M’a3u cTaHOBJAATL O0JM3BLKO 8 % Big Macu Tija.
CepueBuit M’A3 YTBOPEHUII TIOCMYTOBAaHOIO CEPIeBOI0 TKAHWHOIO 1 MicTUThCA
nuine B cepii. Ileit M’aA3 yHiKaJIbHUN 32 CBOEIO CTPYKTYPOIO 3aBASKHU PO3-
rajJy>KeHUM B3a€MO3B’sI3KaM MiX KJIITUHaMH.

Bionoria + MucteytBo @ IJikaso, aka Haykosea Ha3ea
M’A3a, AKUll 3i2paé 20J106HY POJab Y CMEOPEeHHI HenosmopHOoL
nocmiwuku Monu Jlizu (dxuoxondu) nHa kapmuni Jleonapdo
O0a Binui «ITopmpem naui Jlisu denv Jxucorxondo»?

KopoTko npo rosnoeHe

> M'5i30BUIA pyX NMOAMHW 30IRCHIOETHLCA aKTUBHOK YaCTUHOK OMOPHO-PYXOBOI CUCTEMM
Ta BiApIi3HAETLCHA 0COBNMBOCTAMMU, LLIO NOB’A3aHI 3 NPAMOXOAIHHAM, NpaLleto Ta MOBOIO.

) M’A30Bi TKAHWHW YTBOPEHI M'A30BUMM KITiTUHAMKN abo BONOKHaMK 1 BiOPI3HAKTLCA Ha-
SIBHICTIO Miochibpun, 36yanuBICTIO 1 CKOPOTIIUBICTIO.

)  M’si3n € CKOpOTNIMBUMMN OpraHamu M’s30BOi cucTemMu, Lo 3a ocobnmBocTamu OyqoBm
dyHKUIN NoAINATLCA Ha rpynn: rnajki, CKENeTHi Ta cepLeBui.

AifanbHicTb
Pigenp «AHAJIISYEMO»

Hasuanvne 3as0anna. Y womy cymuicms pyxy AK #Hummesoi QyHKyii?
CamocmiiliHe nepemeopeHHA 3HAHb 68 iHmeaexkm-kapmy. PYX JIIO[JJVHHA.

Possusanvne 3asdanua. AKi ocobrueocmi m’a30607 MKAHUHU 6U3HA-
waroms pyxu arwdunu? JJABOPATOPHA POBOTA 3. MikpockormiuHa 6y-
Jl0Ba M’S30BOi TKaHUHH.

Ilinnicne 3aedanns. Yu icnye 36’a30x misxe 6ydoeoro, pynryiamu m’s-
3ié ma Kpacoro mina nrwdunu? Bnpasea dns nepexonanocmi. Bynosa i Bia-
CTHUBOCTi CKeJIeTHOTO M’si3a.

PesyabTaTr

OuikyBaHi pe3ynbratv HaB4YaHHSA (YyeHb / yyeHUUs...)
* aHanisye 3HaHHs: npo PYX NOOAWHA
+ aHanizye peaynsmamu: OBI'PYHTYBAHHS 38’a3Ky Mix 6y0BOK0 M'SI30BOT TKAHUHK Ta
pyxamu

* gusense cmaesneHHs Ha pigHi nepekoHaHocmi ma obrpyHmosye: TBepAXEHHS Npo B3ae-
MO3B'A30K MK ByaoBoto i pyHKuUismMu m'a3iB Ta KPACOKO NMKOOAWHA

CamMmoOpoO3BUTOK

Camonasuaunsa. IliznasaavHe 3as8daHHA. IIpaBuiao-opieHTHD
«KoHCIIeKTyBaHHS» .

Camoouyinwearnnsa. IIpodykmusHo-KOHCMPYKMUBHe 3a80AHHA.
Tect. Pyx noguHH.
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Hiwo mak He 8ucHaxye i He pyUHYE€ OOUHY,
AK mpueana ¢isuyHa 6e30ianbHicme.

Apicmomene (384-322 0o H.e.) -
0asHbozpeybKul hinocogh-eHyukoneducm

§3.5. M’A30OBA CUCTEMA /NIIOAUHHU

OuiHoemo! HaiimoryTHimmui Miiuanii rpeubKuii repoi
I'epaks yciiaBUBCs HEeMMOBIpHMMHM HOJABUraMH, HalBiJo-
MIIIIAMHU 3 AKHX €: 6opomvbba 3 HeMelUCbKUM J1e60M, 3HU-
WeHHS JepHelcvbkol 2i0pu, 3HUWEHHA cmim@anillcbKux
nmaxie, oYUUWeHHA cmaeHb Aezis, BUKpadeHHs 30J10Mux
A6aYyK i3 cady I‘ecnepua npu6oprcaHHﬂ nca Ilep6epa & A/ 77
yapcmei Aida ta in. KoxxHuit 3 fioro nmoABUriB BUMaras Hemo,acmcoro Ha-
Npy:KeHHA ycix cuia. YoMy K Ileifi repoid He BTOMJIOBaABCS 3IiMCHIOBATH
cBOI cJaBeTHi IMOABUTHU?

3MICT

AKi OCHOBHI rpynu Ta 3Ha4YeHHA CKe/NeTHUX M’A3IB NAUHNK?

CkeJsileTHI M’43M JIIOODUHH — Ile M d3W TI'OJIOBH, TyJy0a # KiHI[IBOK, IIO
OepyTh yUyacTh y 3[ifiCHEHHI Maii’Ke ycixX JKUTTeBUX (PYHKIIiil opraHismy.

M’A31 ronoBu moAiJIAIThE Ha M’ A3M CKJIENiHHS uepena Ta M’ sA31 00JIuUUsd
(mimiuni Ta KyBaybHi). MimiyHi M’ 23U OGHUM KiHIIeM BILIiTAIOTLCA Y IIKi-
PV, 2 IHIIUM — NPUKPIIJIOIOTECA 10 KicTok. BoHu 3abe3nmeuyoTh MiMiuHi
pyxu obsnyusi, 6epyTh y4acTh Y MOBJIEHHi. /Ay6anvHi M’ A3u 3a0e3M1eUyIOTh
PYXH IIiJ yac »KyBaHHS.

Konoswit M'si3 oka Konoswit M'a3 poTa

XKyBanbHui M'a3

[PyAHWHO-KNHOYNYHO-
cockonoaibHuin M's3

\J [MoTunuYHuA M’'a3
[enstonopiGHui

M'a3

[enbrononibHuii m'as

Benukui
rpyaHUI

TpaneuienogibHuin m'a3

[Boronoeui m'a3
nneya

Tpuronosuin M'a3 nnevya
HaiwmpLunii M'a3 cnuHmu

KUCTi 1 |y

pnanbLisg 4 S8 PoaruHaui KucTi i
. nanbLis

3ybyacTuit M'a3

Kocuin M’a3 xuBoTa

MpsiMuiA M'5I3 KMBOTA Benukui cigHn4HWi

= b “ L
Hotupuronoswii 1 : E.TE};LO:OBMM M'a3
M'Ai3 CTerHa

JlutKoBMIA M'A3

) . . [T'aTkoBi (axinnosi)
: CYXOXUITKK

In. M’s3o0ea cucmema noduHU
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M’s3u Tyny6a noAinAaoTh Ha M’A3U IINi, 'PYAHOL KJIiTKH, }KUBOTA i CIIH-
HU. M’sa3u wui 3a0e30eUyi0OTh HOBOPOTH TOJIOBH (IFPyAUHHO-KJIIOYUYHO-
cockoBuit). M’sa3u 2pydHol kaimKu 3yMOBJIOIOTH PYXHM BEPXHiX KiHIIiBOK
(Benmuki # mani rpyani), 6epyTh yuacTh y AuxaHHi (MikpebGepHi, miadpar-
ma). M’asu scusoma (Koci, IpAMUN, KBaJpaTHUI) 3AINCHIOIOTh PYXU TY-
ayba, 3aXHCT OpraHiB YepeBHOI MOPOKHUHU, 0epyTh yUyacTh V AUXaJIbHUX
pyxax. M’s3u cnunu (Tpamnenienonioumii, poMm6onoai6HMit, MIUPOKUI M’ A3
CIIMHM) 3[IiACHIOIOTh PYXHU KiHI[IBOK, I'OJIOBU, TYJIy0a.

M’a3u KiIHUIBOK BiZirpalOTh OCHOBHY pOJIb V IIepeMillleHHl Tija JIIOAUHU
Ta Horo vactuH. M’a3u naeuosozo noscy (AeJbTONOAIOHMI, HigIomaTKO-
Buii) 3a0e3IeuyioTh PYyXH B IJIEUOBOMY cyryobi. Pyxu pyKm 3AiliCHIOIOTH
M’ 53U 6iNbHOL 6EPXHBOI KIHUI6KU, 110 NOAINAIOT, Ha M’ dA34 Ijieda (ZBOro-
JIOBUI, TPHUTOJIOBUI), M’A3U mepeAILIiuud (3ruHaui i posrmHaui Kucri) Ta
M’sa3u KuCTi (mosoHHi). M’s3u mas306020 noscy 3a6e3NeuyOTh PYXHU HOTU B
KYJILIIIOBOMY cyrJy00i (cigHuuHi, rpymonoaioauii). M’ a3u 8iJbHOI HUMCHBOL
KIiHIIIBKM 3[iMCHIOIOTH PYXH HHXXHBOI RlHI.IlBRI/I. Ix mopinators Ha M’aA3M
cTerHa (RpaBeI_[bRI/IH YOTHUPUTOJOBUI), M’ A3U TOMLIKHU (Tpnronomm JIUT-
KOBUIT) Ta M’s31 cTomHu (ITiOIIOBHI, 3rWHAYI if pO3THMHAYL IIaJIbIIIB)

Bionoria + Kyabtypa @ «Illyxait KPACH, do6pe wy-
kail! Boxa € ece, sona € ecwodu!» (lean Ppanko). A uu

iCHY€E 36°A30K MiNC CNPpUUHAMMAM NPeKpacHozo i npodyk-
muenicmio ITPAI[I?

AK npauoloTbh ckeaeTHi m’a3u?

POBOTA M'A3IB — dianvHicmb M'A3i8, W0 BUHUKAE BHACAIOOK iIXHbO20
CKOpOUeHHA 3a paxyHok eHepzii AT®P. OCHOBHUMHU BJIACTUBOCTAMHU M’ A3iB,
o 3abes3meuyoTh poboTy, € cuiaa, MIBUAKICTH CKOPOUEHHS, BUTPUBAJIICTH
i Toryc. Cuna m’a3i6 3aIeXUTh BiJl MacHu CKOPOTJIUBUX OiJKiB, KiJTbKOCTi
M’30BUX BOJIOKOH Ta YaCTOTH iMIIYJIbCiB, III0 HAAXONATH A0 M’ aA3a. Illeud-
Kicmb CKOPOYeHHA M’ A3i6 BUBHAYAETHCA YACOM, 32 IKUUA M’ 3 CKOPOUYYETHCH
i poacnabioeTbea. Bumpueanicmv M’ A3i6 — Iie 1XHA 3JaTHICTh TPUBAJIUKA
yac IiATPUMYBaTH 3aJaHUE PUTM poboTH. A cTaH MOCTiiiHOTO HEe3HAYHOTO
HaIpy:KeHHA M’ A3iB, 3aBAAKH UOMY HiATPUMYETHCSI TI'OTOBHICTH J0O 31Iilic-
HeHHA po0OTU, € MOHYCOM M A3i6.

PobGoty, aKy 3miHCHIOIOTH M’ A3H, IIOJiJIAITL HA CTATUYHY 1 JUHAMIUHY.
CmamuyuHa po6oma — Iie poboTa, 3a AKOI M’A3U HaAIPYXKVIOThcA, ajle He
CKOpPOUYIOThCA (IIpU YTPHUMaHHI BaHTaxXy), a 3a duHamiuHol pobomu M’ 31
IMOYeproBO CKOPOUYIOThCA i posciabiiooTheda (Oig yac 6iry um XoaiHHSA).

AKi yMOBM HalNPOAYKTUBHILLIOT po60THU CKeneTHUX m’a3iB?

BTOMA M'A3IB — ye qbi3i0JLoeitmul“t cmaH, AKuil 6UHUKAE nid yac mpuea-
J101 YU IHMEeHCUBHOL po6omu il NPOABAAEMbCA MUMYACOBUM 3HUNCHHAM NpPa-
yezdamnocmi. Takuii cTaH € 3aXUCHOIO peakIli€io BUCHa)keHHs. I]e KopucHe
SABHUIIE, OCKIILKHY 3a0e3Ieuye BiAIMOUMHOK i BiJHOBJIEHHA MOXKJIMBOCTEMN M’ 5-
3iB. Ilig yac BiAMOUMHKY BiIOYBaeThCcA He JIUIIIe BiJHOBJIEHHS IIpalle3aTHO-
cTi, a ¥ 11 30iIbIIIeHHA — NOHA06i0H06NeHHA, 3aBIAKHA YOMY M’ A3U MOKYTh
BUKOHYBATH IIe OiJIbITy pobOTy, Hi’K JO PO3BUTKY BTOMM.

BuHUKHEHHSA BTOMH NOB’A3aHe 3 TAKUMU SBUI[aMU, SK: a) 3MeHIIIeHHS
B M’sA3aX KIJIBKOCTI peuoBUH, HeoOXimHMX nasa poboru (AT, riikoren);
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0) HaKOMUUeHHA B M’A3aX MOJOYHOI KMCJIOTH; B) 3HU)KEHHS 3amaciB KHc-
HIO B M’dA3aX; I') 3MiHA CKOPOTJIUBOI (pyHKIil Miodibpui; 1) 3MiHa cTaHy
HePBOBOI i1 eHIOKPUHHOI PeryJIaTOPHUX cUCTeM (HAIIPUKJIAJ, BUCHAYKEeHHS
HEePBOBUX II€HTPiB, MOTipIIeHHS MMPOBEIeHHA IMIYJILCiB Uepe3 CUHAIICH).
HapasBuuaiino TpuBaja abo iHTeHCHMBHA poboTa MO’Ke NPHU3BECTH A0 Iie-
PEBTOMHU, [0 Ma€ HETATUBHUH BIIJIUB Ha OPraHi3M: BUUEPIIVIOTHCS pPecypcHu
KJITHH, PYUHYIOThCS OpraHeJIM, PO3BHUBAETHCS CUHAPOM XPOHIUHOI BTOMH
Toifo. I1[o6 3amobirTu mepeBTOMi, HEOOXiJHO NMPaBUJIBLHO OPraHi30BYBaTH
po0OoTYy ¥ BiIIIOYMHOK, JOTPUMYBATHCh PalliOHAJLHOI'O XapuyBaHHsA, Bpaxo-
BYBaTH MOKJIMBOCTI M’s31B, VHUKATH HAIMIPHHUX HaBaHTa>KeHb, 00pPOTHCH
3 IIOraHUM HACTPOEM Ta iH.
HociigaMu BCTaHOBJIEHO, 1[0 YV JIIOAUHU HaWIIPOAYKTHUBHIiIIIOW Oyae pobo-
Ta, AKa 3A1MCHIOEThCS 3a cepeJHbOr0 HaBaHTAKeHHS, CepeJHbOro TeMITy Ta
ONTUMAJBHOTO CTaHy HEPBOBOI CHUCTEMHU. ICTOTHOI YMOBOIO IIPOAYKTHUBHOI
poboTHU € TpeHOBaHICTh M’ A3iB.

Bionoria + 3gopoe’a @ Hasusaio eud ¢iskyavmypu, Ha3- \k
6a AK02z0 noxodumo 8i0 aHaailicbKozo diecaosa «to fit» — npu-
cmocoearnicmyv, 6ymu 6 2apHiil ¢opmi. l
KOpOTKO npo ro/0BHE -
b DyHKUIT piI3HKX rpyn M'A3IB AyXe Pi3HOMaHITHI, ane 3[iNCHIOTLCS Y3roKeHo, YUM 3a-

BesneyvyeTbCs 3aranbHa pyXNUBICTb OpraHiamy NIOAUHN.

»  M’'A3n BUKOHYHOTb NeBHY poboTy, LLO NOB’A3aHa 3 IXHIM CKOPOYEHHSAM Y1 Hanpy>XeHHAM

Ta 3atpatamu eHeprii AT® 11 yTBOpeHHsIM Tenna.

»  YMoBamMu HannNpogyKTUBHILWOI poboTM M’A3IB € cepefHEe HaBaHTaXEHHS, cepeHin
TeMnN, onTUMarnbHWA CTaH HEPBOBOT CUCTEMU 1 TPEHOBAHICTb M'A3IB.

AiANbHICTD

PiBensr «OIIIHHOEMO»

HasuanvHe 3aedannsa. ke 3HaveHHA M’ A30601 cucmemu nwOurHu?
OuiHB8aAHHA 3HAHbL 3 BUKOPUCMAHHAM iHmeaexkm-kapmu. M’sa30Ba cucre-
Ma JIIOAUHHU.

Possusanvhe sagdannsa. Aki ymoseu nalunpodykmueHniutoi po6omu cke-
nemuux m’a3ie? IlpaxkmuiHa énpasa. Po3BUTOK BTOMU IIiJf Yac CTaTUYHO-
ro ¥ JUHAMIYHOI'O HaBaHTaXeHHH.

Ilinnicne 3aedannsa. Yu moxyms po3eueamuca m’a3u 6e3 Haeanma-
scenna? Bnpaea odans eubipxosocmi. HaBantaskenna m’sasziB Ta KPACA

JIIOMUHMN.
PesyabTaTr

OuikyBaHi pe3ynbTaTvm HaB4aHHA (Y4yeHb / y4eHuus...)
*  OUiHIOE 3HaHHST: NPpo 3Ha4eHHs M’'A30BOI CUCTEMM NIOAUHU
* ouyiHre pesynbmamu: OBIPYHTYBAHHS npo yMoBM HalnpoayKTUBHiLLIOT po6oTi M'A3is

* gUSBNAE CMaeNeHHs Ha pieHI 8UBIPKOBOCMI ma OUIHIOE: 3B’A30K MK pobOoTOK M'S3IB |
Takumu UiHHocTsaMK ik KPACA | NMPALA NOOAWHA

Camopo3BUTOK
Camonasuauns. IlinHicHo-emouiiliHe 3a80aH . Mol mpomopirii Tisa.
Camoouinweanus. IlpodykmueHo-meopue 3a8daHHs. M’sa3oBa cu-
cTeMa JIIOJAUHU.
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Y xusiti cuememi po3mex<osyeamu onopy U pyx - me came, W0 8i0oKkpemu-
mu 800y Mopie i pi4oK, AKi y HUX enadaroms, mobmo HeMoX/1ueo.

Amumpo Muxatinosu4 [pod3uHcekut (1929-2016) —
YKpaiHcbKul Haykoseup, akademik HAHY

§3.6. OMOPA, PYXNIOAUHU TAHAYKOBI AOCNIAXKEHHA

Uikaei ¢pakTm

+ HabupanHsa JI03KKOI0 cyny 3 TapiJKu 3afgitoe 6a1ussko 30 cyriobiB Bepx-
HBLOI KIHIIIBKH.

+ HaiigoBma KicTka JIOAWHA — CTEerHOBa, HAMKOPOTIIA 1 HaliMeHINa — cTpe-
MiHIIe.

« ¥ 3ailficHeHHI KOKHOTO KpOoKy 0epyTh yuacTh A0 300 ckereTHUX M’s3iB.

« JlroguHi Jeriie MOCMiXHYTHUCA, Hi)K HACYOUTUCA: Y IEPIIOMY BUIAAKY
mmparfioe Bchoro 17 m’sA3iB, a B Apyromy — ak 43 m’a3u.

+ HadigoBmmuit M’a3 JTIOAUHN KpaBeIbKHUIA M’fA3 CTerLHa, HaWKOPOTIIHHA —
CTPeMiHIeBUIl M’A3 cepelHbOro ByxXa JIOAUHU, a HAWCUIBHIIINNA — YOTHU-
PUTOJIOBUI M’A3 CTerHa.

3MICT

AKi YUYHHUKU MaIOTb BU3HA4Ya/AbHUM BNAMB HA OPMYBAHHA CKe/seTa Ta
m’a3is?

Y mpomeci pocTy i pO3BUTKY JIOAUHU BiAOyBalOThCA 3HAUHI 3MiHU
OIIOPHO-PYXOBOI CHUCTEMHU, MOB’sA3aHi i3 pocTOM KicTOK, iXHIM OKOCTeHiH-
HAM, (pOpPMYBaHHAM IIOCTaBU, 3MiHOIO IIPOIIOPILii Tijla, 3MeHIIIeHHAM BMic-
TY OPraHIiUHUX CHOJIYK V KicTKaxX, PYXJUBOCTI CyryobiB, eJacTHUYHOCTI
3B’A30K ToIio. 1li 3MiHM 3HaUHOIO Mipol0 3ajiekaTh Bij (piBMUHUX BIIpaB.
¥ moenHaHHI 3 cuJaMu IpupoAu (COHIle, BoJa, IIOBITPsA) i pekUMYy Xapuy-
BaHHA (Pi3UUHI BIIpaBU JO3BOJIAIOTH PO3BHUBATHU 1 03J0POBJIIOBATH OpPraHi3M
mo raubokoi crapocTi. Ajsle HeoOXilHO BpaXoByBaTH IIeBHiI BiKOBiI ocolJim-
BOCTi OIIOPHO-PYXOBOI CUCTEMHU: picm Kicmok 30illCHI0EMbCA HEPIBHOMIPHO
it mpusae do 20-24 pokie; popMYBaAHHA 6UUHIE Xxpebma 3a6epULYEMbCA
do 18—-20 poxie; pyxausicmv y pidHux eiddinax xpebma po3susacmuvcs
HepieHOMIpHO: Halbiavwa Yy 8-9 pokia, nicasa 15—17 pokie — 3meHULyEMb-
ca. 3 eiKom Mincxpebuesi ducku empaiarmys eiacmuiHicms;, OKOCMeHiHHA
KicmoK 6epXHiX KiHUIB0K NOYUHAEMbCA 6 nepiod cmamesozo A03Pi6AHHS,;
iHmeHcuBHe 36iabUWeHHA Macu M’ a3ie eidbysaemuvces 6id 14 do 16 pokies, i
momy ue Hailitkpaw,uilt nepiod 011 nouamky 3aHAMb CULOBUMU Pi3UYHUMU
enpasamu.

Ilix yac peryjsapHUX 3aHATH (Pi3MUYHMMHU BIIpaBaMHU JIOJAWHA CTa€ BU-
TPHUBAJIiIIO, MIIHIIIIMMU CTalOTh KICTKH CKejleTa, PO3BUBAIOTHCA M’ A3HU
1 BIOCKOHAJIOIOTHCA iXHI (pyHKII. Pisuuna pobora — equHuUA (isiomoriu-
HHUH 3aci0 3HATTA eMOIiIfHUX HaANpPy’KeHb, 3aBAAKH YOMY HepBOBa cCHCTeMa
3MOJKe 3a0e3meuyyBaTH UiTKY peryJjadniro podoru m’aziB. DiszmuHi BOpaBu
OiJBUIIYIOTH 3aXMCHI BJIACTHBOCTI KPOBIL I IIKipH, CTiMKicTh OpraHiaMy J0
HecTaui KHMCHIO, HU3BKHUX 1 BHCOKHX TeMIlepaTyp, IPOHHKAaIUOol pajmiaimii
TOIIIO.

issuu-downloader.com

56



Biosoria + 3gopos’a @ Ha cmini @opymy 6 Eanadi
6yano eukapbysaro: «AKwo xoueur 6ymu CULbHUM, ..., AKULO
xoueu, 6ymu KpPACUBUM, ..., AKULO XOo4ueul OYmuU pO3YMHUM,...».
3ano6H1010 NPonyYcku 0dHUM CJIO60M i3 3ANPONOHOBAHUX.

A crpubait B ctoram B kpuun

I' Giraii I rpaif

AIK NO3HA4YaETbCA rinoguHamisa Ha ONOPHO-PYXOBil CUCTEMI NtOAUHU?

IloHATTA «TriOKiHe3idA» Ta «TrilmoAMHaAMidA» He OJHO3HAYHi, Xoua BiKHU-
BalOThCA AK cCUHOHIMU. I'inokine3ia (I'p. «zino» — Wi 1 «KiHe3ic» — PyX) —
e oOMerKeHHSA PyXOBOr'o HaBaHTa»KeHH:A, II[0 3YMOBJIEHO CIIOCOOOM >KHTTS,
ocobauBicTiIO mpodeciitHol AiATBHOCTI, JI)KKOBUM peXMMOM Y Hepioja 3a-
XBOPIOBAHHSA TOINO. ¥ HUS3I[L BUMOAJKiB IiloKiHe3is cyIpoOBOMKYETHCS 2ino-
dunamiero (rp. «duHamic» — cuiaa), TOOTO 3MEHIIIEHHAM M’ SI30BUX 3YCHUJIb,
AKI BUTpayalOThCsA Ha BTPUMAaHHS N03W, MepeMillleHHA Tijla B IIpocTopi,
¢isuuHy mpaio.

BcranoBsieHO, 10 OCHOBHHUMH TiIIOAWHAMiHMMHK 3MiHaMH B CKeJleTi, sKi
CcIIOCTepirarThCsA IIiJf Yac TPHUBAJIOl TiIOKiHe31l, € 3MeHIIeHHsA KiCTKOBOI
MacH, 3HM)KEeHHS MiHepaJIbHOI ITiJILHOCTI KiCTKOBOI TKAHWHU, IIOPYY 3 THM
cmocTepiraeTbesa (pyHKIIioHATIbHA aTpodisa CKeJeTHUX M’ A3iB, 3aTpUMKa poc-
Ty KicToK Ta iH. Halbineiri 3MiHM BUSABJIEHI B KicTKax, AKi HeCyTh MaKCH-
MaJbHe OIIOpHEe HaBaHTa)XeHH:A (CTerHoBi KicTKH, KicTKM Tazy Ta Xpeoiri).

l'imogmuEamisa — 3axBOpIOBaHHS CydYacHOl JIIOAUHH, OCHOBHUM UMHHUK
PUBHUKY, II0 HETaTUBHO BILJIMBA€E Ha PiCT 1 PO3BUTOK JIOJAUHU, TPUBAJIICTS ii
JKUTTA, KUTTEBL QYHKIIl ¥ 3arajJbHUUA cTaH opraHizamy. O3HakaMu 3axXBO-
PIOBaHHS € TMIOPYIIeHHS poboTU ceplisd, BTpaTa TOHYCY CYAUH, CIIOBiIbHEHHS
KpoBoobiry. Iloripmryerhesa 3abe3nmeueHHA KJIITHH MOXKUBHUMH pedOBUHA-
MU i KUCHeM, IOPYINYIOTHCS IPOIeCH CUHTEe3Y H po3INenjeHHs B KJIITHHAX
Tomnto. IloripmniyeTbcss HepBoOBa pPeryJsllisa AiAJIbHOCTI M’ dA3iB, V AKil 6epyTh
y4yacTb Kopa ée]ukozo Mo3ky (BiomoBilae 3a YMOBHO-pe(JIEKTOPHY PYyXoO-
BY OiAJNBHICTH), M030u0K (pPeryJjoe KOOpAHWHAIlil0 PYXiB), CNUHHUIL MO30K
(MicTUTH HEepBOBi IIeHTpU pedJeKciB, 1110 3AiHCHIOIOTH IIIATPUMaHHA II0CTAa-
BH, XOJiHHA, 0ir). OcobauBo HeGaKaHUM € IIOeJHAaHHA rimoauHaMii 3 Haj-
MipHMM HEPBOBO-IICUXIUHMM HaBaHTa’KeHHAM, 3JIOBJKMBAaHHAM TalKeTiB
Ta nepeigagHaM. OCHOBHUMH Hpo@iJIJaKTUYHUMHK 3aco0aMM IPOTHU TillOJgH-
HaMil — XxBopoOu 21 cToJiTTa — € pyX, (PiduuHi HaBaHTa*XeHHA 1 3JOpPOBUH
CIIOCiO >KUTTH.

Bionoria + MeguyuHa & Jacmo awdu, Kucme AKUX
3Haxo00umuvcs 6 He3pYYHOMY NOJLO0HCEeHHI nid wac pobomu
3 Komn'romepom Hu nJAAHULEMOM, 6i04y8armsv OHIMIiH- -
HA Kucmi i naavyie. He eci 3nHaiomv, wo ue cuHOpom A
3an’sacmHozo kaHaay, abo...

A cunzpom uyskol pyku B cunapom Crenjgans

b TtyHensHuit cuaapom I cuHApoMm 6ioro KpoJsiMKa

AKi HaYKU A40CAiIAXKYIOTb ONOPY Ta PYX AIOAUHU?

@Dizionozia cnopmy — Ile IpUKJIaJHa HayKa, ofHa i3 ranyseit ¢isiomo-
rii sroguau. IIpegMeToM cydyacHHMX JOCJIi»KeHb €: (pisioJioriuyHi MexaHisMH
PO3BHUTKY HAaTPEHOBAaHOCTI Pi3HUX CHCTEM OpraHiaMy, aepoOHOI Ta aHaepooh-
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HOI Tpalle3laTHOCTi, BIJIUB UMHHUKIB cepeloBUINa HA CIOPTUBHY IIpalie-
31aTHICTH (TiMOKciA, 3HUKEHa Ta IIiJBUINleHa TeMIlepaTypa, 3MiHa YacoBUX
nmosciB), ¢isiosoriuHi ocobaMBOCTI TpeHYBaHHA KiHOK, OiTel, MIAJIITKIB Ta
0ci0 MOXMJIOro BiKy TOIIO.

Ocmeonozia — Hayka, ssKa BHBYae OymoBy Ta (QyHKIII KicTok. OcTeo-
JIOTif € MepHIMM pPO3JiJIoM 3 SKOI'0 TPaAHUI[IHO NOYMHAETHLCSA BUBUEHHS
agaToMil JIOAUMHHN B MeIMYHHUX By3ax. OKpiM Toro, Ie coemniajJbHHUH PpO3-
IiJI anmpono.Jioeii, III0 BUBUA€E €BOJIIOIIiI0 O3HAK cKejeTa JoguHau. Miouo-
2ia — HayKa IIpo OyZ0BY, PO3BHUTOK, (D)YHKIiOHYBaHHA, aHATOMIil0 M’ A30BOi
cucTeMHU. 3HAHHSA IIPO M’ A3M MalOyTHI XYIOKHUKM, HAYKOBIIi, MEeIUKH Ha-
OyBaloTh ITiJl Yac BUBUEHHSA TomorpadiuHoi aHaTomii, ¢gisiosorii, MeIUUHUX
OUCIUILIIH (Xipyprii, TpaBMaToJ0Tii, HeBpoJorii). BaxkiuBe 3HaueHHA 1714
dopmyBaHHs, 30epe)xkeHHA Ta 3MiI[HEHHS 30pOB’S OKpeMoi JIOAWHU Ma-
I0Th TaKi HAIpAMKHA MEeIUIIMHU AK caHosozis (opMyBaHHS, 30epeskeHHH,
3MiIlTHEHHS 37I0POB s 3[I0POBOI JIIOAVWHH IIepeBaXHO HeMeJUKaMeHTO3HUMU
3acobaMm) Ta gapmakrosozisa (Hayka IIpo JiKapchKi IIpenapaTH Ta 1XHIO Jifo
Ha OpraHism).

KopoTKo npo ro/soBHe

b 3aHATTa QisnyHUMKM BripaBamMu LiNoLLe BNAMBAOTbL Ha OpraHiam nuile y Tomy pasi,
AKLWO IXHS opraHi3auis Bignosigae BikOBUM OCOBITMBOCTAM JTHOAVHMN.

» TlinoguHamina — rnopyweHHs yHKYil opaaHiamy (onopu, pyxy, Kpogoobiay, OuxaHHS,
mpaeneHHs, sudineHHs, peaynayii gpyHKUil) Yepe3 obMexXeHHSs pyxo8oi akmugHoCmi.

» 3HaHHS onopu Ta pyxy NioAWHU HeobXiaHi ANs po3BUTKY HAYKWU, OCBITU, OXOPOHMU 3[0-
POB’A, MUCTELITBA, CNOPTY.

AifaAbHICTD

Pisens «CTBOPHOEMO»

Hasuanvre 3agdanns. lllo maxe onopa ma pyx nwdunu? ModenwseaH-
Ha 3micmy. OIIOPA Ta PYX.

Possusanvne saedannsa. Yomy onopa ma pyx nwduHu maromoe 6io-
coyianvrhuil xapaxmep? Ingozpagika. Brinue npupofHHX 1 coIiaJbHUX
YMHHUKIB Ha (popMyBaHHs CKeJIeTy i M’ aA3iB.

IlinnicHe 3a80anHA. IIpOEKT Ha OZHY i3 TeM IOJO €MOIIiMHO-I[iHHiCHO-
IO CIPUUHATTA i IIi3HAHHA OIPUPOAY JJIA YCIIIIHOTO KUTTA B COI[IOIIPUPOJ-
HOMY CEepeJIOBUIIIi.

PesyabTaT

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yd4eHuus...)
* y3aezalbHIE 3HaHHs1 ma ghopmyroe sucHosok: npo OMNMOPY ta PYX NKOOAWHA

+ 3acmocosye Hasu4ku OBI'PYHTYBAHHSA ma koHcmpyroe: iHdorpadiky npo BNnvs
YMHHUKIB cepefoBuLLia Ha PopMyBaHHA ckeneTy | M'a3iB

* Busiensie cmaeneHHs1 Ha pigHi iHOUgIOyanbHOCMI ma CmeopHOE: NPOEKT HA OCHOBI 3HaHb
Npo opraHi3am MAVHW, AOCNIAHUUBKUX YMiHb Ta UiHHICHMX ysaBneHb npo KPACY Ta lNMPA-
U NOanNHAU

Camopo3BUTOK

Camoouinwearnnsa. Axi moi pe3yrsmamu HA64aANbHOI dianvHocmi?
Hiaznocmysaavhe 3aedannsa. OIIOPA ta PYX JIIO[IVUHNA.
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Tema 4. OBMIH PEYHOBUH TA EHEPTII.
XAPYYBAHHHA

Knimuxu nompe6yrome nocmitliHo20 HA0X00)KeHHsA
eHepzii 0ns cmeopeHHA ma niompumku 6ionoziyHozo
nopAoKy, AKUU niompumye ix xxumms.

Bproc Anbbepmc (1938) -

amepuKkaHcekul 6ioximik

§ 4.1. OBMIH PEMOBMH TA EHEPTII

MeTtukyemo! T'oguHHUK 3pobieHUH i3 MeKiIbKOX AecATKiB AeTaneil, aB-
TOMOOLJIb — 3 JNeKiJIbKOX COTeHb, CYUACHHWII KOMII'IOTep — 3 JeKiJIbKOX Je-
CATKIiB TucAY. A moguHa? Ba)kko moBipuTu, ajue 1e ¢pakT: HOBOHAPOIKeHAa
OUTHUHA MICTUTH OJAM3bKO 2 TPUJIBHOHIB KJIITMH, a OpraHisM KOKHOI J0-
pocJIoi JIIOAUHU CKJIafgaeThbed OiyibIne aHixk i3 60—100 TpuabiioHIB KIIITHH.
Slka ocHOBHa BJIACTHUBICTH OPraHi3My JIOAWHHN 3a0e3MeUnTh 1XHIO KUTTEMNI-
ANBHIiCTH?

3MICT
Y yomy CyTHicTb 06MiHY pe4OBUH Ta eHeprii B opraHiami n1oguHu?

(Y]

OOMiH peuoBHH ¥ eHeprii B opraHisMmi 3aiHicHIOETHCHA 3aBAAKHU CYKVII-
HocTi ¢isiosmoriuEmx (QyHKIIN — B3a€eMOIIOB’A3aHUX IIPOIECIB AUXaHHHA,
TpaBJIeHHS, BUAi1JIeHHSA, TPAHCIIOPTY PEYOBUH TOIO. 3 OOMiHOM pEeYOBUH U
eHeprii moB’s3aHi # yci iHIII BJIACTHBOCTI opraHiamMy, SKUMU € MOAPA3JIH-
BiCTh, piCT, PO3BUTOK, aJlalTUBHICTH Ta iH.

OcHoBoOM0 0yb-sIKO1 (hiziosoriuHol GYHKIIII — mepeTBOPEeHHSA PEYOBUH Ta
eHeprii B KJaiTuHax. [Io)KMBHI pedyoBMHU 1110 HAAXOAATH B OpraHiaM, Imorpa-
IUISIOTH O KJIITHH 1 BCTyHnarTh y XiMiuHI peakmil posnmany i cuHTedy. Ili
XiMIiYHI IIepeTBOPeHHsA PeYOBUH CYIPOBOJKYIOThCA Pi3uiHUMU IIpollecaMu
nepeTBOpeHHA eHeprii. XiMiuHa eHepris CIOJIYK IIicid IXHBOTO pO3mamy
MO’Ke IIepeTBOPIOBATHCS V MeXaHIuUHY eHeprilo CKOpouYeHHs M’ fA3iB, eJieK-
TPUYHY €Hepriio iMOyJabciB IJIA AiAJIBHOCTI HEPBOBOI CHCTEMHU, IIPOMEHEBY
€Heprilo TemJoOBOTO BUIPOMiHIOBaHHs. YacTHWHa 3BiJIbHEHOI eHepril BHUKO-
PUCTOBYEThCA KJITHMHAMU [JIsI YTBOPEHHS BJIACHUX PEUOBUH, HEOOXiTHUX
71 POSMHOKE€HHSH, POCTY, OHOBJIEHHSA OpraHeJs, pereHepariil TKAHUH TOIIIO.
Iama yacTuHaA eHeprii MepeTBOPIOIOTHLCA B TEIJIO, IO BiAAaeThcd OpraHis-
MOM B HAaBKOJIMIITHE cepeaOoBUIIE.

Ilig vac o6MiHy peuyoBUH Ta HmepeTBOPEHHA eHeprii B opraHiami Jromu-
HU 3ilicCHIOEThCA HU3Ka (PYHKILIH, a came: 1) naacmu4dHa (3abesneueHHs
norpeb opraHiaMy B pedoBHHaX); 2) eHepzemuuHa (3abesneyeHHA IOTpeb
opraHiamy B eHeprii); 3) in¢gopmayiiina (Pe4OBMHH Ta eHeprid MOXKYThb
OyTu JoKkepesoM 30BHINIHBOI iHpopMalrii).

=
-

AuTtaye NnUTaHHA @ Yomy 6ini eedmedi He mep3-

HYymu? i
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3. Cnosxcueanna tci. Ilig uac npuiiMasHHA 13Ki iHTeHCUBHICTh OOMiHY PEUYOBUH
3pocTae, M0 IOB’A3aHO 3 TPaBHOI aKTUBHICTIO KJITUH Ta opraHiB. Ileit
edeKT v (isiomorii Ha3UBaAOThL cneyUGiUHUM OUHAMIYHUM YNAUBOM LHCi.

4. Temnepamypa HA6KONUWHBO20 cepedoéuuia. IHTeHCUBHICTL OOMiHY pe-
YOBHH ¥ IIepeTBOPEHHSA eHepril 3pocTae y pasi BiAXWJIeHBb BiJ TeMIilepa-
TypHOI HOpMH. IloMITHIIINM € 3pocTaHHA IHTEHCHBHOCTI 31 3HUKEHHAM
TeMnepaTypu.

Bionoria + Mii opraHiam @ OO0Hum i3 nokasHukie, U0 eukKopucmo-
syemvca 0NA xapakmepucmukrku OOMIHY pevosuH ma eHepzii 8 opzaHis-
Mi nwdunHu € maca mina. Ckopucmaiocs 3anponoHo6AHUMU GidcomKamu
(m’asu — ~ 43 %, ckenem — =10 %, wxkipa — =~ 8,7%, kpoe — =~7,7 %,
cepue — =~ 0,43 %, zonoenuil mosok — ~1,8 %) ma eusnavaw macy okpemux
op2aHie YU YacmuH 6 ckaadi c6020 opzaHizmy.

KopoTKko npo ronoBHe

» OBMIH PEYOBWH TA EHEPTII — cykynHicms gpizionoziuHux, xiMidHux ma bisudHux
nepemeopeHb PeHo8UH U eHepeall 8 opaaHiamMi 8id Yacy IXHb020 HaOX00XEHHS 3 Ha8KO-
NuWwHbo20 cepedosuwa 0o susedeHHs npodykmie po3nady U menna.

» B opraHiami niognH1 BUAINSAOTL TPU OCHOBHI eTany 06MiHY pe4yoBWH Ta NepeTBOPEHHS
eHeprii: 1) HaaXoMKEeHHSA B OpraHiaM; 2) BHYTPILUHbOKNITUHHMI 0OMIH; 3) BUAAnNeHHs 3
OopraHiamy.

»  O6MiH pe4oBUH Ta eHeprii B pi3HUX KMiTUHaX, TKaHWHaxX, opraHax Ta opraHiamax Moxe
BinByBaTUCSA 3 Pi3HOK IHTEHCUBHICTIO, LLIO BU3Ha4YaeTbCA noTpebamMu opraHiamy Ta ymo-
BaMu cepegoBuLla.

AianbHicTb
PiBens «3AITAM’ATOBYEMO»

Hasuanvne 3aedanua. Y womy cymHicme 06 MIiHY pewLOo6UH ma eHep2ii?
@peiim «Tpu koavopu». OBMIH PEUOBHUH TA EHEPTII.

Possusanvre 3aedanna. Yomy docnidienna oOMiHY pewo6UH i nepe-
MGEOPEHHA eHeP2ii 3 BUKOPUCMAHHAM iHdeKcYy macu miia peKomeHdyemob-
ca 30iticnwoeamu y dopocaux? Ilpaxkmuuna eénpasa. CamocnocTepe:keHHA
3a CIIIBBIJHOIIIEHHAM MacH #H 3pOocCTy TiJa.

Ilinnicne 3a6dannsa. Yomy 3HaAHHA OOMIHY pe1O6UH ma eHepzii € He-
06xi0nor0 cknadoeorw bGeanexu? Bnpaea daa susnauenns. Illo Take «Bes-
nexa»?

PesyabTaTr

OuikyBaHi pe3ynbratu HaBYaHHA (Y4yeHb / yyeHuus...)
* gu3Ha4ae: ocHoBHe noHATTs OBMIH PEYOBUH TA EHEPTII
+ ycsidomnioe nizHasanbHy cumyauito: ana QOCNIAXEHHA obmiHy peyoBuH Ta eHeprii
NOOWHU 3 BUKOPUCTaHHAM iHOEKCY Macu Tina
* 8U3Ha4ae cymHicms UiHHICHOI kameeaopii: BE3MNEKA NKOONHA

Camopo3BUTOK

Camoopeanizauisn. KpeamusHe 3ae6danns. Bubuparo TeMy IJid CTBOPEH-
HA Ta Ipe3eHTalil (3axuCTy) HaBYaAJbHOI'O IPOAYKTY Ha MOiJCYMKOBOMY
ypolii (AuB. JogaTOK A0 IiApy4YHHUKA).

CamonaeuarHs. OcobucmicHe 3a80anHA «Baracmueocmi xapaxmepy».
Tect Ha TpuBO:KHicTE («IIIkamna TpuBoxkHOCTiI» k. Teiiynopa).

Camoouinweanns. IIpoenosysanvrie 3aedanus. OOMiH peyOBHUH Ta eHEp-
rii TBapuH.
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IMompi6Ho icmu, wo6 »xumu, a He xumu, wjo6 icmu.

Cokpam (470-399 0o H. e.) -
dasHbo2zpeybKuli ghinocogh

§ 4.2. XAPYYBAHHA

Yceigomawemo! Isxero € yce, 1o crmoxuBae I0OAMHA
IJIs1 3a0e3IeUyeHHs KUTTENiAIbHOCTI. AJie pPiIKO XTO
po3yMie, IO HAWKOPUCHIMNIMMHU [Jid JIIOAWHU € HATY-
pajbHI TPOAYKTH, TOMY IO BOHU MICTATH... €HEpriio
CoHIA. ¥ 4OMY CYTHICTBH IIOTO TBEPAKEHHSA?

3MICT

flke 3Ha4YeHHA XapuyyBaHHA A4/NA OpPraHiamy N04UHU?

Ilig yac posnany ixkKi, BUALIAETHCA €HEPrisa, sKa 3aTpadyaeThCcsa Ha 3a0e3-
IIeYeHHs KUTTENIAIBHOCTL opraHiamy (eHepzemuuna QyHkuyis). PeuoBuHHN
y cKJIaAi 1’Ki BUKOPHUCTOBYIOThCA IJIA IMOOYAOBU KJITHMH, TKAHWH, OPraHiB,
iXHBOrO OHOBJIEeHHA (xapuosa gyHkyis). I:xa MicTuTh pedoBMHH (HAIpPH-
KJIaj, BiTaMiHU, KJiTKOBUHA), K1 0epyTh y4acTh B peryasdIiii oOMiHy pedo-
BUH (pezyaamopHa pyHkuyis). XiMiuHI pedoBUHU 1’Ki HecyTh iH(oOpMAaIliio
LI OpraHi3My, HeXTYBaHHS AKOI0 MOXKe MpU3BecTH 10 oTpyeHHA. Ile iH-
dopmania npo ocobauBocTi i2ki. BoHa OIiHIOETHCA CMAKOBUMHM peIenTopa-
MU s3MKa i BILJIMBAE Ha MOBEAIHKY JOAUHU (iHgopmamuena ¢yHkuis). B
K1 MOCHTH UacTo HasABHI ¥ JiKyBajlbHi, PeUOBMHH, IO 3aXMINAIOTHL HAII
OpTaHi3M i MeperrkoiKalOTh POSBUTKY XBOPOO (3axucHa ¢yHKkUis).

Biosnoria + xa & Med — npupoduuil ideanvHuil xapuosuil npodykm.
Ilikaso, yomy i wu daa ecix nwdeil?

3 4Oro CKAAA/AETHCA KA NOA4UHU?

Xap4uoBi MPOAYKTH — Ue KOMNOHEHMU LHCi, UL0 BUKOPUCMOBYIOMbCA 6 LY
6 HamypaJjvHoMly abo nepepobreHOMY, 3MIHEHOMY aAb0O HE3MIHHOMY BU2JS-
0di. 3a 03HAKOIO IMOXOJKEeHHs XapuoBi IIPOAYKTH IOALJIAIOTE HAa: MBAPUHHI
(M’scHi, MonouHi, pubHi), pocauHHi (13 3epHOBUX, (PPYKTOBUX, OBOUEBUX,
IIPSHOINIL i3 IPAHUX POCJUH), MiKpobionoziuHi (A0MYUYHUI OlleT, TMMOHHA
KHCJIOTa) MiHepaavHi (KYyXOHHA Clib, MOoAOBaHA Cijb). 3a XIMIUHUM CKJa-
JIOM PO3Pi3HAIOTEL 0iNKO08i, HUPOBi, 8Y2ne800HI npodykmu. 1o XapuyoBUX
MPOAYKTIB BiJHOCATH TaKOXK HAIMOl, KOHAUTEepChKi BUpoO6Mu, cMaKoOBi (eceH-
i, mpaHOIIi) Ta XapuoBi (apoMaTU3aTOPHU, PO3MYINTyBadi) foO6aBKHU.

Cknap xapuoBUX NpoaykTiB

HdopaTkoBi pe4oBUHU
(3axucHa, peaynsmopHa,
IHghopMayiltiHa QoyHKUiI)

MoXnBHI pe4yoBUHMU
(xap4osa ma eHepaemu4Ha hyHKUii)

Binku (po3LLennioTbCcs Ha aMiHOKUCIOTH) Bopa. MiHepanbHi pe4oBUHM.
1 r 6inkiB Npu okUCHeHHI Buainse 17,6 k[ eHeprii OpraHiyHi kncnotu.

XKupu (po3LLenniolTbCA Ha XXUPHI KUCNOTY 1 riuepon) KniTkoBuHa. MNekTUHN.

1 rxumpiB Npu okUcHeHHI Buainse 38,9 k[x eHepril BitamiHn. Xap4yoBi no6aBku.
Byeneeodu (po3LwennooTbest 40 MOHOcaxapuais) Cwmakosi gobaBku

1 r ByrneBofiB Npy OKUCHEHHI BuAinse 17,6 kx eHeprii
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3a cyuacHOW KJjacudikallielo XapuoBi MPOAYKTUA MOMiJNIAIOThCA Ha T'pPy-
nu: 1) mpaduyiini (HaTypaabHi He3MiHeHi pocJIMHHI i TBapMHHI IIPOAYK-
TH); 2) PpYyHKYioHaNbHi (3MiHEHI IPOAYKTHU, 10 NiATPUMYIOTh aKTHUBHICTH
OpraHiB, 3BHMIKYIOTh PU3UK 3aXBOPIOBaHb); 3) cneyiaivhi (3MiHeH1 AieTUYHI
IIPOAYKTH, XapuoBi Ao6aBKHU, IPOAYKTH IJIA CIOPTCMeHiB); 4) npodyxmu
ona xapiyeanna dimeid. Oxpim Toro, y cydacHiii Tepminoiorii gia xa-
PAKTEPUCTUKH 1’Ki iCHYIOTH Ime # Taki MOHATTA, AK Op2aHiyHi npodyxmu,
€KO0M02i4HO Yucmi npodyKmu, zeHemuiHo mModugirxosaHni npodykmu Ta iH.

XapuoBi IPOAYKTHU XapaKTepH3ye 1XHA XapuoBa Ta eHepreTWYHa I[iH-
HicTb. Xapuoea uiHHicMb OKPEMOro IPOAYKTY BU3HAUAETHCS HaABHICTIO
1 CIIBBiAHOIIEHHAMH B HOro CKJaAl IOXKHWBHUX peuoBUH. KajopiiiHicTh
1>ki, ab0 eHepreTUYHa I[IHHICTh XapuoOBUX IIPOAYKTIiB, — KiJIbKicTh eHeprii,
sSIKa YTBOPIOETHCA B pe3yJIbTaTi OKUCHEHHS »KUPiB, OiJIKiB, ByTrJIeBOMiB, 10
MiCTHUTBCS YV XapuyoBHX NPOAYKTaX, 1 3aTpavaeThcsa Ha (isiosoriuni pyHK-
il opraHismy.

Y ckiaazi XxapuoBHX INPOAVKTIB € IIOXKHUBHI I 10JaTKOB1 peUOBUHHU.

Bionoria + XapuyBaHHA @& «Akxwo mu He 6ydews
icmu makxky cMavyHy Kauwly, mu He eupocmeul éenu-
KOW I CULbHOW. A AKWO MU He supocmeul eJUKOK i
CUJbHOI0, MO He 3MOoX}ceul 3mycumu ceoix dimeil, Koau
80HU 8 mebe 6ydymeo, icmu makxKy cMAYHy KAWy» —
2zoeopumu Ilenni JJoszananvoxa. A 3 1020 8U20MOBJS-
lomoe Kpyny, Hanpukaad, 014 MAHHOI Kauli?
A AuMeHIO b nmenuni B »xura I' BiBCca

AKi eHepreTuy4Hi Ta xap4oBi noTpebu nrLAUHU?

3aranbHa moTpeba JIOAWHU B 0iKax, »XMpax, BYIJIEBOJaxX 3aJIe’KUTh
nepeaycim Bix morpeb B eHeprii. Ili eHepreTuyHi notpebu BUpakaioTh B Ki-
aomxoynax (klx) un Kinokaaopiax (1 xllx ~ 0,24 kkan). OcHOBHUMH
JIKepejlaMU eHeprii AJid JIOAUHU € BYTJIeBOAU Ta KUPH.

OpranisM JIOAUHY 3aTpadae eHepriio 1:Ki Ha 3a0e3leueHHA *KUTTEIiAb-
HOCTi B YMOBaxX CIIOKOIO (0CHOBHUIL 06MiH) Ta (i3MUHOI aKTUBHOCTI (PyHK-
yioHanvHUll 06MmiH). 3arajlbHi eHepreTUUYHi ImoTpebu 3aJyie)kaTh Bif crTari,
BiKy, 3pOCTy, MacH Tijla, HaBaHTaKeHHA Ha OpPraHiaM TOIIO.

KinpkicTh eHeprii (ocHOBHOro o6miHy) B cTtaHi cmnokor (E,.,) V Aopoc-
JNX BHU3HAUaEThCA 3 po3paxyHKy E,, = 4,2 xl)xk/kr/roxg. Tak, gnaa oHa-
ka BikoMm 20 pokiB, 3poctom 175 cm i macor 70 Kr HeoOXigHO OJM3BKO
E,.. = 7060 kIl>x/kr/rox Ha nody (1700 kkan). KinbkicTs eHeprii (pyHK-
I[i0OHAJBHOTO OOMiHY) 3a YMOBM PO3YMOBOI1 AifAJdbHOCTI ynpomoB:xk 12 ron i3
sarpartamu 6,3 kl[»x/Kr/ron ckaagae 6ausbko 5300 k/l»x. OTike, 3aranbHi
eHepreTn4Hi Burpartu ereprii (E,,.= E,., + E;;,) 114 roraka Bikom 20 pokis
cranHoBuTUMYTh E _=7060 x/l>x + 5300 x/>x = 12 360 xI[;x Ha m00y.

KinbkicTs eHeprii (ocHoBHOro o00MiHY) y mgiteit Oyae OijbIIoo: V
Bimi mo 5 pokiB 3a 1 rogmHy Ha 1 Kr Macu Tijla 3aTpadaeTbcad OJM3BKO
14 xJl>x/xr/ron, a y Bini 14—15 pokiB — 6aussko 6 kI /Kr/rox. ¥ miko-
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asapa Bikom 13 pokiB, macoio 40 Kr 3arajibHi eHepreTUYHi BUTpaTHU Ha
o0y 3a po3yMoOBOi AiAabHOCTI OyaAyTh ckaagatu E,,,= 8640 k]J[»x/Kr/rox +
+ 3020 x/I>x/kr/rox = 6amsbko 11660 Ik (2800 kkam). Orxe, mo-
npu OiJIBIIII eHepreTHWYHiI 3aTpaTH OCHOBHOI'o OOMiHY 3arajibHi eHepre-
THYHI 3aTpaTH y INOKoJdApa 13 poKiB OYyAYyTh MEHIIHMMH Yepe3 Pi3HHUILIO
y Maci.

Kpim eHepretTnuHux morpe6 opraHizmMy icHYIOTH xap4oBi notpebu B pe-
YOBMHAX, IO 3aTpauvyalOThCcAd HaA PicT Ta BiJHOBJIEHHS KJIITUH, TKAHUH Ta
opraHiB. Ili «6yaiBesnbHi» moTpebu B opraHiaMi JIOAMHYA OB’ A3aHi 31e61/1b-
mroro 3 0imkamu. ITorpeba JroguHEN B 0iKax BU3HaUYaeThes i1 Macolo, BiKoM
1 piBHEM aKTHBHOCTI.

Bionoria + OxopoHa 3a0poB’a @ IIJo make xapuosa 6e3nexa?

KopoTKo npo ronosHe

>  XAPYYBAHHA NOOUHMW - cykynHicms npouecis, siki 3abesnedyroms HaOX00XeHHS
00 opaaHi3My iXi 3 pedosuHamu, Wo HeobxiOHi Onsi HopMarnbHOI XummeoisnbHOCMI.
3AifCHIOE eHepreTUYHy, Xap4yoBy, perynsaTtopHy, iHpopMaTUBHY Ta 3aXUCHY PyHKLIT.

» KomMmnoHeHTaMu iXi € Xap4oBi NPOAYKTU Pi3HOro NOXOMKEHHS, a CKNaJoBMMK YacTUHa-
MU Xap4yoBUX NPOAYKTIB — NOXUBHI Ta 4OAATKOBI pe4OBUHMU.

) XapyosBi Ta eHepreTuyHi NoTpebu opraHiamy NMOANHU NOB’SA3aHI 3 NOXUBHUMU pe4OBK-
HaMmu, SiKi 34INCHIOITL eHepreTuyHy Ta ByaiBenbHy yHKLUIT bXi.

AiaAbHICTD
Pisenp «YCBIJJOMJIHOEMO»

Haeuanvrne zaedannsa. ke 3nHavenna xapiyeanna? Onuc 3a padianv-
How cxemorn. XAPUYBAHHS{.

Poszeusanvhne 3aedanni. Ak euanavwaroms eHepzemuini nompe6u? Jlo-
caidHuuvka enpasa SIKi NponyKTHU MaloTh OibINY eHepreTUUYHY IiHHICTb:
MOJIOKO, CiK BUHOT'PaJHUI UM CiK aneIbCUHOBUIA?

IlinnicHe 3a60anHs. Homy dimam He pekomendyemuvca icmu zpubu?
Bnpasa daa cnpuiimanusa. IloxxkuBHI i fogaTkoBi peuoBUHM O6inux rpubis.

PesyabTar

OuikyBaHi pe3ynsTaTyv HaB4YaHHA (Y4YeHb / yyeHuus...)
* onucye: ocobnueocti XAPHYBAHHA NIOOUHA

* gbopmyniroe oyikysaHi pesynemamu: ana JOCIIOXEHHA eHepreTUyHUX Ta Xap4oBux
notpeb opraHiamy nognHu

* gusensie cmasneHHs Ha pigHi cripuliMaHHs ma eUcCro8/oe MIPKy&8aHHS: Npo 3B’A30K Xap-
yyBaHHS 3 KaTeropicto BE3MNEKA

CaMmoOpoO3BUTOK

CamonasuanHA. Pezyaamuene 3asdanns. I'padiurnii opranizatop. ®@pe-
M «Tpu KoabopU».
CamoouyiHo6aHHA. 3a60aHHA HA Po3ni3HaBaHHA. JXNBIeHHA TBapHUH.
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TeapuHu xuenambcs, 100U Xapyylombcs,
i mineKu po3ymHa N0OUHA 3HAE AK icmu.

Xan AHmenem bpunvsa-CasapeH (1755-1826) -
hparyy3ekul ropucm, KyniHap, NnuCbMeHHUK

§ 4.3. MOXWUBHI PEHOBUHU

3acTtocoByemo! 3Hak OofHi€l i3 cucTeM pO3yMHOIO Xap-
yyBaHHA «MyPlate» micTuth 300pakeHHA TapiIKH Ta
CKJIAHKHU 3 XapYOBUMH IIPOAYKTAMHU, PO3IMOJiIeHUMH Ha
n’aTh I'pyn: GpPyKTH, oBoUi, 6iJIKOBa iKa, 3epHOBi i Mo-
JouHi mpoayKTu. I[ikaBo, 110 03HAYAIOTH IIi CUMBOJIA?

3MICT

Y yomy ¢yHKLiOHa/bHEe 3Ha4YeHHA 6isKiB Ta AKi 0c06AMBOCTI 06MiHY
6inkis?

XapuoBi IPOAYKTH MICTATH Pi3HY KIJBKIiCTH IOKMUBHUX PEUYOBHH 1 TOMY
MaloTh Pi3HY XapuyoBYy IiHHicThb. ToMy IIif yac KOXKHOT'O IIpUMMaHHA 1:Ki
HeoOXiTHO YCBiJOMJIEHO i IIPaBUJILHO 3aIIOBHIOBATHU CBOIO TApPiJIKY IIPOAVK-
TaMW XapuyyBaHHA, 1[0 MIiCTATH OiJIKHM, XKUPHU Ta BYTIJIEBOJH.

BINKW — ye opzaHiuHi 6UuCOKOMONEKYAAPHI CNOLYKU, NOOYJOBAHI 3 aMi-
Hoxucaom. I1i Ba:kIMBi opraHiuHi pedyoBUHU 0epyTh y4acTh Y TOOYAOBI KJIi-
THUH Ta OpraHiB, YTBOpPeHHi ()epMeHTiB, aHTUTiJI, TOPMOHiB, IreMOrJio0iHY,
3a0e31euyIOTh CKOPOUEeHHA M’A3iB. A B pasi HecTaui BYIJIeBOMIB i »KHpiB
B OpraHisami 6iIKM MOXXYTh OyTHU i AkepesioMm eHeprii. Came ToOMy ITOBHO-
MiHHe *KUTTA 0e3 O1JIKOBOI 1K1 IPOCTO HEMOXKJINBE.

I>xkepesoM GiJIKiB Ta aMiHOKHMCJIOT € Xap4oOBi ITpo- > | Kunpu
IVKTHA TBapHHHOro (M’sco, MOJIOKO, puba, AUmsd) i Binku V1
pocamHHOro (xJjibé, Kpyma, oBodi, (PpyKTHU) IIOXO- —>| Byrnesoau
IxeHHsi. JloGoBa moTpeba opraHisamy B Oiakax —

118-120 r.

151 0OMiHY O1JIKIB B OpraHi3Mi JJIOAWHU XapaKTepHi IIeBHiI 0co0JMBOCTI:
YMEOPEeHHS CeH08UHU AK KiHUe8020 npodykmy o0MiHYy, eidcymHicmb npo-
yecie zanacanHns 6inkKie, o0HOCNpAMOBAHE NepemeopeHHs Oinkié Ha Hupu
it eyzneaodu, HeobxidHicmb 08 YMEOPeHHA 8aacHUX GiaKie ycix eaxcau-
8UX He3aMIHHUX ma 3amiHHux aminoxucaom. OcobauBocTi oOMiHy OLJIKiB
OB’ A3aHI MepefyciM 3 iX naacmuiHor GYHKYi€o B OpraHizMi. Ix yuacTs
y 3a0e3meUyeHHI eHEPreTUUYHUX BUTPAT OPTaHi3My yV HOPiBHAHHI 3 Jdimigamu
1 ByrJieBoaMu € HabaraTo MeHmIol i He mepeBurniye 15 % . Poswengnen-
Hs Oinkie B TpaBHIA cHcTeMi BiiOyBaeThbcs y MIJIVHKY # TOHKiM KHIIIi
3a ydacTio epMeHTiB-nIpoTeasd. Perynsamnisa odOMiHy 0inKiB BifgOyBaeThcAa 3a
y4acTi0 NPOMiKHOTO MO3KY Ta I'OPMOHIB IIUTONOAIOHOI Ta HaJHUPKOBUX
3aJ103 BHYTPIIIHBOI CeKpelrii.

Bionoria + Cneuyii ® PociuHy 3 CUNbHUM NPAHUM
apomamom dodaromb npu KoHcep8Y8aHHi nomidopis,
ozipkie, nepuis, 2pubis. Bona He miavku Hadae ocobau-
8020 apomamy, ane i 3axuwiae o6ovi 6id naicuasu. Ile ...
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flke 3Ha4YeHHA XUPIB Ta AKi 0c06/AMBOCTiI IXHbOro 06miHy?

XWPWU — ye opzaHiuHi Hepo3uUuHHI Y 6000 CNOAYKU, 8 YMBOPEHHI AKUX
Oepymb yuacmbv HupHi kKucaomu i cnupmu. JXUpHA € BaXKJIUBUM AKepeaIoM
eHeprii aad opraHismy. MoJieKyau KHPiB MOKYTh YTBOPIOBAaTHCSA 3 BYIJIe-
BOJiB i OinKiB, a IXHiil HaJJIHIIOK BiAKJaJacThcs Ipo 3alac ado IIepeTBoO-
PIOETHCA Ha ByrJjeBoau. sKupH 3axuialOTh BHYTPiIlIHI opraHu, OyAVIOTH
KJITHHHI MeMOpaHHu, IIiJl yac OKHCHEHHHA >XHUPiB YTBOPIOETheA Boja. OKpim
’KUPiB TBAPUHHOTO IIOXOMKeHHA (CBUHAYUA KUpP, pUO’ AUUIL KUP) Y Xapyo-
BOMY pallioHi 000B’sI3KOBO MalOTh OYTH M POCIMHHI »KUPU (COHAITHUKOBA,
OJIMBKOBa, coeBa oJrii). [loboBa morpeba B skupax 100—-110 r.

IIns o6MiHy KHMPIB XapaKTepHi IeBHi 0COOJIMBOCTI: ymeopeHHs eau-
Kol KiJlbKocmi eHepzil npu OKUCHEHHI, HAAB8HICMb npoyecié JenoHYB8aAHHA,
MONCAUBICMY YMBOPEeHHA 3 GiaKie ma nepemeopeHHs Ha 8Yzae600U, Heol-
xiOHicmb 0N cuHmMe3y 8JAACHUX HUPIB HE3AMIHHUX MaA 3AMIHHUX HUPHUX
kucaom ta iH. Ii ocobGimBocTi moB’A3aHiI 3 THUM, IO KUPU BUKOHYIOTh
eHepzeMUYHY i naacmuiHy GyHkuii. IR p:Kepeso eHeprii *XKUpu y ImIpo-
Ieci OKMCHEeHHS BHUIIJIAIOTH yABiui OijbIlle eHeprii, HixK ByrJieBogu i 6ij-
KHu. PoswenaenHsa xcupie BigOyBaeThbcA IepeBa’kKHO B TOHKiM KUINIi mif
BILJINBOM TpaBHUX (epMeHTiB-1ina3. Heob0xifHOIO YMOBOIO pO3IEIJIEeHHA
JKUPIB € 1X moJpiOHeHHs 3 YTBOPEHHSIM eMYJIbCil, YOMY CIPHAIOTH »KOBUHI
KHCJOTH. ¥ TAaKOMY BHUIVISAI KHUPU MOKYTh PO3IIEILIIOBATHUCA A0 KUPHUX
KHCJIOT ¥ TJIinepoJy Ta OesmocepeJHLO BCMOKTYBATHCS CTiHKAMM KHUIIIOK.
[1a BifKIagaHHA IIPO 3allac JKUPHU HAAXOAATH A0 KJIITHUH IiAIIKipHOI KJIiT-
KOBHUHHU, caJlbHHUKA, Oypoi »kupoBol TkaHUHU. [leHTp peryisamnii oOMiHy Ku-
piB y rimorajlamyci, AKUM BILJIMBAE HaA IIePETBOPEHHA JKHUPiB Uepes rimodis,
cTaTeBi, IIUTONMOAIOHY 1 HiAIMIYHKOBY 3aJI03H.

Bionoria + Ictopia @ Ilepwa yusinizayis
6 €eponi euHukaa Ha mepumopii I'peyii i 3Hay-
HOI0 Mipot il ¢opmyeaHHs nosé’asaHe 3 mpia-
0010 KYAbMYPHUX POCAUH, AKI UL da8anu OCHOBHI
xapuoei npodyxmu. Pozniznaio ui kyasmypu.

flKke 3HA4YeHHA Ta 0C06/MBOCTI ByraeBogis?

BYIMEBOOW — ye opzaHiuHi cnoayku, AKi € OCHOBHUM O0xcepesom eHep-
2ii das opzanizmy. Ilpu HecTaui ByryieBojiB y iK1 BOHM yTBOPIOIOThCHA i3
JKUPiB 1 yacTKOBO 3 0iJKiB, a 3a HAJJININKY IIePETBOPIOIOTHCA HA KUPU. ¥
BUIJIAAL TJIIKOTEHY BYTJIeBOAU MiCTATHCA B MeUiHIl Ta M’ A3ax. [[»xeperaMu
BYTJIEBOAIB yV XapuyBaHHiI JIOJWHU € POCJIUHHI IpoayKTu (x7ai6, Kpymnu,
KapTomJjs, 0BOYi, (DPYKTH, ATOAU TOII0), TBAPUHHI IPOAYKTHU (MOJOKO, IO
MicTUTH MOJIOUHHIT IyKop) Ta iH. J[lo6oBa morpeba craHoBUTHL 350—440 1.

I oOMiHy BYTJIeBO/iB XapaKTepHi sezke i weudxe OKUCHeHHS 3 |yMmeo-
PEeHHAM 3HAYHOL KilbkKocmi eHepzii, 30amHicmb dasamu eHepzilo 8 KUCHe-
sux i 6e3KucHesux ymosax, HaAsA8HicMb npouecié 0enoHY8aHHA Y NeLiHUi
ma m’a3ax, MOMAUBicmb YmeopeHHA 3 0iakie ma xupie ta iH. OcobauBoc-
Ti mepeTBOpPeHb BYIJIEBOJAIB B OpraHi3Mi JIIOJMHM IIOB’A3aHi mepeaycim 3 ixX
OCHOBHOIO eHepzemuuiHol QyHkyiew. PosiennaeHHA BYIJIeBOIiB BinbyBa-
€ThCA B POTOBiMl NOPOKHMHI, TOHKIM 1 TOBCTiHi KMINIIl. ¥ TpaBHIA cuCTe-
Mi gig depMeHTIB-aMijias JIIOJUHUA ¥ MiKpoopraHizMiB MiKpo0ioTH cnpuse
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YyTBOpeHHI0 MoHocaxapuAiB. Ili mMaysi MOJNeKyJaum BCMOKTYIOTHCA CTiHKaMM
KHIIIKiBHUKa B KPOB i HAAXOAATH [0 IEUYiHKH, Je YTBOPIETHCA TJIIOKO3a
¥ riikoreH. YacTuHa IJIIOKO3U IePETBOPIOETHCA B *KUPU i OKUCHIOETHCA B
TKaHMHaX. SIKIo B opraHiaMi clocTepiraerbcs HecTaua BYIJIeBOJiB, BOHH
CHUHTe3yIThcA 3 0inKiB Ta »KHpiB. lleHTpoM peryJidailii ByrjaeBogHOro o0Mi-
HY € rimoTtajaMyc IPOMiKHOIO MO3KY. IHCYJIiH € €JTUHUM rOpPMOHOM, AKHH
3HMIKYE KOHIIEHTpAIlilo INIIOKO3H B KPOBi, I'IIOKaAroH Ta aJpeHaJiH — IIiIBH-
OIVIOTh PiBeHb I'IIOKO3HU B KPOBI.

KOPOTKO nNpo ro/Z10BHe

> MNOXWUBHI PEMOBUHWU - ye pevyosuHu y cknadi xap4osux npodykmis, W0 mMarmb
0ns opeaHi3aMy xap4yosy ma eHepeemuy4Hy UiHHIcmb. [10 HUX HanexaTb cknaaHi (6inku,
XWpM | ByrneBoaun) Ta NpocTi (aMiHOKUCNOTH, XKUPHI KUCNOTWU, MOHOCaxapuaw) opraHivHi
pevyoBUHN.

b 3aBAsiKM Xap4yyBaHHIO OpraHiaM OTPUMYE TaKi NOXUBHI pe4OBUHU SIK Binku, XXupu i Byr-
neBoaw, WO BUKOHYIOTL pAa PyHKLIN, OCHOBHUMMU 3 SIKUX € Xap4oBa Ta eHepreTuyHa.

AiAAbHICTD
Pienp «3ACTOCOBYEMO»

Hasuanvue 3a6danns. Aki ocobrusocmi noxcuenux pevosun? IloscHen-
HA 3 euKkopucmanuam gpeuny «Tpu xoarvopu». IIOKWUBHI PEHOBUHMN.

Possusanvhie 3asdanna. Ak 6usHavumu yiHHicmsd xapio6ux npooyk-
mie? IIPAKTHYHA POBOTA 4. XapakTepUCTUKa XapuyoBOro MPOAYVKTY 3a
TLJIAHOM.

Ilinnicne 3a80anHA. Yomy Hadnuuwox 6yzne6o00ié 6 pAYiOHi MOdce
cnpuamu 3aueil éas3i? Bnpasa 0as peazysanns. OOMiH ByIrJIeBOJAiB Ta Op-
raHiaM JIOIUHHA.

PesyabTar

OuikyBaHi pe3ynsratu HaB4YaHHA (Y4yeHb / y4yeHuus...)
* nosicHioe: ocobnueocti BIKIB, XKXUPIB ta BYITTIEBOIB
* opeaHizosye: QOCNIIAXEHHSA xap4yoBoi LiHHOCTI Xap4oBUX NPOAYKTIB

* 8usiensie CMaerneHHsl Ha pieHi peaz2yeaHHS ma MOSICHIOE HacmaHos8y: Npo 3HauyLUiCTb
3HaHb npo noxusHi peyosuHu ans BE3MEKU XUTTEQIANBHOCTI NKOAWHA

Camopo3BUTOK
Camonaeuannsa. Komynikamuene 3aedarnns. KpocBopn «HuBieHHA».
Camoouinweanusa. Penpodyxmuene 3aedarns. Tectr. IloxuBHiI peuo-
BUHU.

Biosnoria + BugaTHi XiHKM-HaykoBuULUi + AHrAaiMcbkKa
mMmoBa @ «A eipwo, wo 8 mucmeymei ma Hayyi — mpiyme
atodcvrozo posymy (I believe that in art and science are the
glories of the human mind) — cmeepdxucyseana I'epmi Tepesa
Kopi (1896—-1957 ), amepukaHcvka GioximikuHs, aaypeamkKa
Hobeniscvioi npemii 3 ¢izionozii ma meduyuru «3a 8idkpum-
ms KamaaimuiHozo nepemeopeHHs 2/I0K03U».
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Xni6 i cine Ona opyeaa ii 6Gpama, a 0na kama - 2pim.

Bonooumup Konomieyw (1935-2017) -
yKpaiHCeKuu noem

§ 4.4. AOAATKOBI PEHOBUHMU

AHanisyemo! Ksarmeni oBoui (momimopu, orip-
KH, KaIlycTa) PeKOMeHJOBaHiI 10 000B’sA3KOBOTIO
B)KHBaHHA, TOMY IO MaloTh KOpPHCHe 3HaAUYeHHS.
IxHifi BOIMB Ha opraHisM JIOJUHH 3yMOBJIEHUI
YTBOPEHHSM B Ipolleci OpoJiHHSA NHEeBHHUX peuo-
BHH, cepel] AKUX 1 MoJsiouHa kuciaora. IlikaBo, me

IIOKHMBHA UM JOJaTKOBa cnonyRa?

3MICT

Y YoMy NOAArae 3HaYeHHA 40AAaTKOBUX PEYOBUH B OPraHismi AtoguHu?

Jlo0damxkoéi pevoéurHu He BUKOHYIOTH Hi €eHEepreTUUHOl, Hi MJIaCTHUYHOI
dbyHKIII, age 6e3 HUX HEeMOXKJHBE 3aCBOEHHSA 1K1 Ta JKHUTTENIANBHICTE Op-
raniamy. OKpiM BoAM i MiHepaJdbHHUX coJiei A0 Iiel rpymu HajlexaThb Bi-
TaMiHM, OpraHiuHi KHCJIOTU, MEeKTUHOBI PeUYOBHMHU, KJIITKOBMHA, XapuyoBi
no6aBKH Ta iH.

Opzaniuni kucaomu (MoJyiouHa, A0Jy4YHa, JIMMOHHA, OITOBa) BOJOPO3-
YUHHi, A00pe 3acBOIOIOTHCA, € AaKTUBHUMHU YYaCHUKaMHU Pi3HHX IIPOIleciB
o0Mminy peuoBuH. HanpukJiaj, TMMOHHA KHCJI0Ta BIJIMBA€E HA OOMiH JKUPiB,
3MeHIIIy€e KiJbKiCTh X0oJecTepoay y KpoBi. KucioTu cTUMyI10I0Th BU1JIEH-
Hf TPaBHHUX COKiB, IIOCHUJIIOIOTH PYX CTIHOK LIJIYHKY Ta KHIOIKiBHUKA, IO
CIIpHUsI€ IIepeTpPaBJIeHHIO 1Ki.

ITekmuHogi pevosuHu 3a0e3MeUyIOTh 3B’ A3yBaHHS Ta BUAAJEHHS 3 Opra-
Hi3My TOKCUUYHUX CIIOJIYK, MOHIB Ba’KKUX MeTaliB (CBUHI[IO, KaAMiO, PTYTi
Ta iH.), paJioHYKJiiB, IPUTHIUYIOTH MIPOIECU THUTTA B KUIIKAX.

Kaimkxosuna (XapuoBi BOJIOKHA) — POCAWHHI KOMMIOHEHTHU, M0 CIPUS-
I0Th PYXOBi#f aKTUBHOCTI Ta ceKpellil KHUIITKOBOTO TPAKTYy, € AKepeoM MIJIs
CUHTe3y MiKpoopraHiamMaMu BiTamiHiB B;, K.

Xapuosi dobasku — pedyOBUHU, AKi A0NaI0Th ¥ XapyoBi MPOAYKTHU 3 Me-
TOO ITOCHUJIEHHs abo 30eperkeHHs iXHIX BJIaCTHUBOCTEH.

Biosnoria Ha KyxHi @ Y no6ymi uwacmo cnocmepi-
2aemvea A6ule, 3a AK020 CKUOKU JUMOHA Nicasi nocu-
NaHHA X UYYKPOM nyckaiwombv cik. A womy 6iH maxuil
Kucaui?

flKe 3Ha4YeHHA BOAM TAa MiHEpa/ZIbHUX CONEN ANSA
OpraHismy n10AUHU?

HansBuuaiiHo BasKJIMBUM JOJaTKOBUM KOMIIOHEHTOM 13K1 JIFOJIUHU € BOJA.
Bopga — me HeopraniuHa cmojyka, 110 € OCHOBOIO BHYTPIiIITHBOTO CePEIOBU-
mia opraHiaMy (KpoBi, Ijia3Mu, TKaHUHHOIL pifuHU). Bea Boga B opraHismi
OHOBJIIOETHCA NMPUOJINU3HO BIIPOAOBIK MicAIA, a BHYTPIIIHbOKJIITUHHA — 34

THXKJIeHb. UMM MoJIOAINIa JIIOAMHA, TUM OiJbIIMM B opraHismi BiHOCHHUIM
yMicT Bogu. ¥ HOBOHApoOAKeHUX BiH craHoButh 80 % Macu Tina, y aiTeit
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BikoM ojauH pik — 66 %, y mopocioi Cxema. OBMIH PEHOBHWH

moguHau — 60 % . Bes Boau mopocia B OPrAHI3MI NKOOWHU

JIOJUHA MOKe IPOKUTU He Oijblie NoxuBHi PosLuennerHs ixi B

10 gi6. ¥V KkiniTHHAX BOJa € POBUMHHU- | peYOBUHM IXKi | | TpaBHIll cUCTEM

KOM /IS PeUOBUH, pe6ryJ1H'rop0M TEM- |

nmepaTypH Tijsa, 3aco00M TPaHCIOPTY

CIIOJIVK, OIOPOI0 KJIITUH Ta iH. BCMO”YBaHHg &
MiHepanbHi pe4oBMHM € Heopra- sl

HiyHUMHU  crnoaykaMu. OcHoOBHHUM !

JoKepeJsioOM I[UX PEeUYOBHH € poc_JmHHi Krilmiim s Kpos. I'IiM_cba.

nponykTu. Hanpuknazn, Kanbiiro 6a- TkaHuHHa pignHa

raTo MicTUThcsA B 6060BUX pOCIMHAX,

MOJIOUHUX TMPORYKTAX, Kaniro — vy KiHuesl npoaykTh

KapTomiai, rpeuni, 6amanax, Kympy- — OBMiHY

MY — B YOpPHOCJIHUBi, @epymy — B A0JTy-

Kax, canati, Iluaky — B rapbysosomy | AHABOII3M l

HacigHi. ¥ KJIiTMHaX Halbiiablle 3Ha- il Kpos. Jlimcpa.

yeHHA MaloTh Kaiubnifi (3cigaHHS KATABOJI3M TkaHuHHa pianHa

KPOBi, peryJsailisa pobotu cepia), Ha- l

Tpifi i Kani#i (KiaiTuHHMUNR TPaHCIIOPT OCHOBHI LINAXM

PeYOBUH, YTBOPEHHs HEPBOBHUX iM- BUAANEHHS

nynabciB), @epyM (BXOAUTE OO CKJIALY

reMorJIobiHy).

Biosnoria + YKkpaiHcbKa aitepatypa @ «.Toil i
dymkolo He 30ymace i 6 CHi He sucHUmMb, AKka ce dobpa
piu nupozu 3 uwepruuyamu» (lean Ppanko. Ilupozu 3
yepruuyamu ). Yomy szo00u 4opHUUb maki cmavHi, ma
we it KopucHi?

Ak BigbyBaeTbca 06MiH BOAM Ta cosel B OpraHiami?

BoaHo-coiiboBUM 00MiH — Ile CYKYIHICTH ITpolleciB, II0 3a0e3MeuyioTh
yuyacTh BOAM i MiHepaJIbHUX pPeuYoBUH Y MeTabosiaMi. OcCHOBHa poOJIb IIHOTO
0o0MiHY B opraHiami — miATpMMaHHsS roMeocTasy opraHismy. Boda € Bax-
JIUBOIO CKJIQJJOBOI UACTHUHOK OyAb-AKOl KJIITHHH, PiJKOI OCHOBU KPOBI Ta
adimepu. Hopocia JoauHaA B 3BUUalHUX yMoOBax ByKHBae€ 0Ju3bKo 1,5—2 1
Boau Ha no0y. Kpim Toro, B opraHiami yTBOpreThCcA O0au3bko 300 ma me-
Tabosiunoil Bogu. OOMiIH BoAM y 3BHUYAMHMX yMoOBaxX He mepeBHInye 5 %
Macu Tima Ha no6y. IlizBuIlleHHA TeMIlepaTypH Tijna i BHCOKOKaJIOpiiiHAa
I’Ka cOpUAIOTH BUJIIJIEHHIO BOJAU Yepes IMKipy i1 JiereHi.

BaknuBy poJsib B opraHiaMi BiirpaloTh TaKOXX MiHEpAJbHiI eleMeHmU,
SAIKi 3acBOIOIOTECA 3 XapuoBHUX NpPoAYKTiB. Cepel HeopraHiuHMUX CIOJYVK
onmusbko 20 € HeoOXimHUMU Aad doauHU. MiHepasbHI eJleMeHTH MOBHHHI
cTaHOBUTH 10 4 % moboBoro paiiony. MiHepaibHI pedYOBUHU HAJAXOJAATH B
OpraHisM 3 XapuyoBUMU IpoAYKTaMHu i Bojoi. IloTpeba opraHismy B MiHe-
PaJIBHUX COJIAX pidHa. B OCHOBHY rpyny BXOAUTH CiM eJIeMeHTiB: KaJbIliii,
¢ocdop, HaTpili, cipka, kamdiit, xyjop i marHiii. Ile Tak 3BaHi makxpoesemeHr-
mu. OgHak opraHiamMy HeoOXifgHO IIe 15 esleMeHTiB, 3arajbHa KiJIbKiCTh
AKUX CTaHOBUTH MeHIe Hixk 0,01 % macu Tina. BoHN HasuBawThLCA MiKpO-
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enlemenmamu. Y OiIbIIOCTI BUMAAKIB — Ile CKJaJoBa yacTUHa (DepMeHTIB,
TOPMOHIB, BiTaMiHiB.

Y peryadaiii BojgHO-MiHepaJbHOro OOMiHY HaiOiJIBII AKTHBHY yudacTh
0epyTh 8ezemamueHa Hepeosa cucmema, 20pMOHU 2inogisy i HAOHUPKOBUX
3a.J03.

Bionoria Ha KyxHi @ Cneuii suxopucmo-
sylombvea 0N 3MIHU cMAKY cmpasu, a npsaHo-
wi O0anA nocuneHHs i O0ONO6HEHHA CMAKOBUX
axocmeil. Hasueaemo npuxaadu Hailnowupe-
Hiwux cneyiit ma npaHoujié YKpalHCbKOlL Ha-
YIOHANbHOL KYXHI.

KopoTKo npo rosoeHe

» [JopaTKoBi peYOBUHM — Ye PEYOBUHU, SKi HE BUKOHYIOMb Hi EHep2emu4HOI, Hi xap4o-
801 gbyHKUI, ane 6e3 HUX HEMOXU8e 3aC80EHHS IXi ma XummeodisifibHICMb Op2aHi3My.

» [opaTtkoBi pe4oBMHW B OpraHiami NOAWHW 30INCHIOTL PerynaTopHy, 3axvucHy, byai-
BErbHY, pyXOBY, TPAHCMOPTHY Ta pSA[ iHLLUX BaXNUBUX DYHKLIA.

AiAAbHICTD .
PiBens «AHAJI3YEMO»

Hasuanvhe 3aedanni. Axi ocodbrueocmi 0odamroéux pe1o6ur Yy cKLa-
di inci? Ppeitm «Tpu roavopu». JOJATKOBI PEHOBUHU I¥KI.

Possusanvhe 3agdanna. ¥ akomy euznadi KYxoHHa cinib bepe yiacmov
Y @isionozivnux npoyecax rxycummedianrvrhocmi? Inwocmpayia ¢pisuirozo
docaidy. YoMy po3uHH KYXOHHOIL COJIi IIPOBOJUTH €IeKTPUUYHHUU cTPpyM?

Ilinnicne s3asdanuA. ¥ womy cyme yrpaincekxozo npucnieé’a «Hema
doni 6e3 conin? Bnpaea 0asa nepexornarnocmi. BogHoO-conboBUll 0OMiH B Op-
ra”Hi3Mi JIOAUHUA.

PesyabTaT

OuikyBaHi pe3ynbrat¥ HaB4YaHHS (Y4eHb / y4eHuus...)
* aHanisye 3HaHHs: npo JOOATKOBI PEHOBUHM 1XI
» ananisye pesynsmamu: QOCNIMXEHHA npo BnacT1BocTi KyXoHHOI coni

* gusBnsie CMassieHHs Ha pieHI NepeKkoHaHocmi ma obrpyHmosye: TBepI)KeHHS Npo 3B's-
30K MiXX BoAHO-conboBUM obMiHOM Ta kaTeropieto BE3MEKA

Camopo3BUTOK

CamonasuanHA. ITiznasaavHe 3aedarns. Ilpasuno-opieHTUp « CTPYKTY-
PVBaHHA».

CamoouinweanHns. IIpodykmuseHo-koHcmpykmueHe 3a8danHA. JlonaTko-
Bi peUOBUHHU.

Bionoris + BugaTHi XiHKu-HaykoBuui @ Mapia Ckao-
doecvrka-Kiwopi (1867-1934) — eduna xHiHka 6 ceimi, aka
ompumana 0ei Hobenigcvki npemii: 3 ¢izuxu — «3a docai-
OdxcenHs padioakmuenocmi» (1903), 3 ximii — «3a eidkpum-
masa padio ma noaorito» (1911). Ilonvcvka ma pparHyysvka
Haykoeuus nosuaaa: «;RKumms Hesezke 015 KOMHO20 3 HAC.
Ane wo 3 mozo? Mu nosurHi mamu HanoJsezaugicmyv i, nepul
3a ece, 8nesHeHicmb Y cobi».
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A He 3Hato0, w0 make simaminu. Hikonu Hivyo20 He ie 3apadu
gimamiHie. Y MeHe € sepcia, wjo npu HOpmMmaneHoOMy cnocobi xumms
80HU NOBHICMIO NOMPANAAIMb 8 OP2aHi3M y nompibHill Kinekocmi.

Tapac NMpoxaceko (1968) -
YKPAiHCbKUU NUCbMeHHUK, XypHasnicm

§ 4.5. BITAMIHMU

HoBuHM 3i cBiTYy HayKu. BeecBiTHa opranisamis
oxopoHu 3a0poB’a (BOO3) Bupimmia JocIiguTH
CcTaH cIIpaB 3 BUKOPHMCTAaHHA BiTaMiHHUX IIpena-
paTiB y cBiTi. BepauKT cnemiajicTiB OYB TaKHM:
CBi>ki oBoui Ta (QpPyKTH HabaraTo KOPHCHIIII,
aHi»k BiTamMiHHI npemnapatu. To Kpalne KiBi um
MiryJaxu ackop6inoBoi kucaotu? Yomy?

3MICT

AKi 0c06/AMBOCTI Ta 3HAYEHHA BiTamMiHIB?

Bitaminu (1aT. vitae — KUTTA Ta amin — aMiHN) MalOTh HU3KY 3arajb-
HUX OioJIOTiYHUX 0co0JHMBOCTei, a caMe: BUABJIAIOTH BHUCOKY aKTHUBHICTH
B MaJIUX KiJBKOCTAX, He BiAKJIAJAIOTHCA IIPO 3allac i He CHHTE3VIOThCA B
opraHismi. HagxonaTs BiTaMiHM B OpPraHiaM y CKJIa/l Xapu4oBUX IIPOAYKTiB
POCIMHHOIO I TBapMHHOIO HOXO[KeHHdA. [lesKi BiTaMiHM CHHTE3VIOThCSH
OakTepisMu MiKpoOioTu ToBcTOol KMIIKH (Bitaminu rpynu B i K) i awume
OKpeMi 3 HUX — OpraHiaMoM JiloAuHU (BiTamiH Dj, 1110 BUPOOIsA€ThCA IIKi-
poro). Ilorpeba opraniamMy y BiTaMiHax MO’Ke 3MiHIOBaTHCS, HaIpHKJIAN,
3pocTae IIpU aKTHUBHIN AiAJIbLHOCTI, IIiJ Yyac 3aXBOPIOBAHb.

3a yuacTio BiTaMiHiB BiiOyBaloThCsA IIpollecu OoOMiHY peUYOBHMH Ta eHEp-
rii (Bitamiau B BXoAATH [0 cKJIaAy Ba)KJIMBUX MeTaboJIiuHUX (EepMeHTIiB),
3MiACHIOEThCA 3aXHUCT BiJi OKMCHEeHHS BaXXJIMBUX PEUOBUH B KJIiTUHaAX (Bi-
tamiau C, A, E € aHTHUOKCHUIaHTAMH), € YUHHUKAMU €eHJOKPUHHOI peryJs-
mii (Bitamiau D,, D;), 3cimanua kpoBi (BiTamin K).

HesBianoBigHicTs y moTpebax BiTaMiHIB IPpU3BOAUTH 0 MOPYIIEHb: 2ino-
simamiHo3u (3a Hecraui BiTaMmiHiB), asimamino3u (3a MOBHOI BiJCyTHOCTI
BiTaMiHiB) 1 zinepsimamiHo3u (3a HaAJIUIIKY BiTaMiHiB).

Biosoria + Ictopia & ITid uvac excneduyii JK. Kapmuve
y 1534 poui, axa docaidmyeanra 6epezu Kanadu, eecv ii
ckaad 3axeopie Ha ckopbym. YacmuHi exinaxy edanocs
8pAMYBAMUCHL HACMOEM COCHO60L x60L. IIpo axuil gimamin
itdemuvcsa?

AKi € BiTamiHn?

BiTamMiHEM MOKYTh PO3UHMHATHCA Y BOJl abo B KHpax, TOMY iX IIOHiJaA-
IOTh Ha 600opo3uuHHi (BiTaminu rpynu B, Bitamin C Ta iH.) Ta Hupoposiur-
Hi (BiTaminu D, E, K, A Ta iH.).

Bodoposuunni eimamiHu € Tigpo@ilbHUMH CIOJYKaMHU, HEPO3UHHHI ¥y
JKHpax 1 opraHiyHuX po3uMHHHKaX. Il BiTaMiHM MalOTh y CBOEMY CKJIaJIl
Hirporen, He HaKONUUYYIOThCSA B KJITHHAX 1 IPOABIAIOTH Jil0 B CKJAaIl
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(bepMeHTIB, MOXXYTh CIPUUUHIOBATU TrimoBiTaminosu. [lo rpymu Boaopos-
YMHHHUX BiTaMiHiB Haje)xaTh BiTaminu B,, B,, B;, B;, Bs, By, By, C Ta iH.

Aupopo3iuurHi 6imamiHu HEPpO3UUHHI V¥ BOJ1, ajle pO3UMHAIOTHCA B Opra-
HIYHHX PO3UMHHMKAX, TePMOCTiMKi I HeuyTauBi no 3MiH pH cepenoBmuina.
Mo:xyTh HaKONHNUYBaATHUCA B OpraHiaMi ¥ cOpHUYMHIOBATH IilepBiTaMiHO3H.
o »Kupopo3uMHHUX BiTaMiHIB HaJjexkaTh: BiTaminu A, D, E, K.

Ta6bnuua. KOPOTKI BIAOMOCTI MPO OCHOBHI BITAMIHU

(peTuHon, aHTUKCE-
podTanb-Mi4HURA)

YepBOHMIA NepeLb

epena
Ha3Ba " aﬂ:( o;x(eHHﬂ DYHKLT MopyweHHs
Kupopo34yuHHi eimamiHu
D Pu6’aunin xup, anus, | Y4acTb B rymopanb- | PaxiT (nopyLueHHs
(kanbumdeponn, aH- | neviHka, macro Hi perynsauii oOMiHy | pO3BUTKY KiCTOK)
TUPaXITHUIA) CataP
A MopkBa, LNuHaT, Bnnueae Ha picT, Kyps4a cninota (no-

OMipHICTb OpraHiamy,
obmiH 6inkis, 3ip, aH-
TUOKCUAAHTHa ais

pYLUEHHSI 30pYy)

Bodopo34yuHHIi eimamiHu

B4
(TiamiH, aHTUHEeBpPUT-
HWI)

BiBcsiHa Kpyna,
YOpHUK XnNi6, Anus,
neviHka

Y cknagi dpepMeHTiB
yyacTb B 06MiHi pe-
YOBUH

Bepi-6epi (BpaxeHHA
HepBOBOI cucCTeMM)

C (ackopbiHoBa kuc-
nora, aHTULMHIoT-
HWiM))

YopHa cmopoauHa,
LWAMNLUNHA, NTMMOH

YyacTb y CUHTESI
KonareHy, 3aCBOEHHI
3anisa, aHTUOKCK-

LuHra (ckopbyT)
(NopyLUEeHHs1 CUHTe3y
BinkiB)

JaHTHa ais

AKi nopylIeHHA BUHUKAIOTb NPU HeCcTaudi BiTamiHiB?

Bimaminna nedocmamnicme (rimoBiTamMiHO3) — cTaH opraHismy, 3y-
MOBJIEHUHM HeJ0CTATHBOIO KiJBKiCTIO B OpraHiamMi okpemoro BiTamiHy abo
KOMILJIEKCY BiTaMiHiB.

Bepi-6epi («kalifaHKOBa XBopoba») — 3aXBOpPIOBaHHA BHACJIJOK HecTaul
BiTaminy B, (TiamiHy), HeoOXigHOIro AJisd HOPMAaJIbHOT'O OOMiHY KHPIB Ta
BYTJIEBOZiB. ¥Ypajska€e HEepBOBY CHCTeMY JIIOAWUHH, II[0 IIPU3BOAUTHL IO cJald-
KOCTi, BTpaTH aIlleTUTYy, HiJABUIIeHOI 30yIJHMBOCTI Ta ImapaJsidib.

ITunza («crkopOyT») — 3axXBOpPIOBAaHHA BHACHIiJOK Hecraui BiTaminmy C
(ackopOiHOBa KHCJIOTa), HEOoOXiJHOro [Jisd HOpMaJbHOro oOMiHY OiJKiB,
HelpoceKpellil, 3aXUCTy BiJ oKkucHeHHA. [[;1g aBiTaMiHO3y XapaKTepHi mo-
pVIIeHHA B I€eHTPaJIbHIN HepBOBill cucteMi (HespacmeHis) Ta 3MIHM Ha
MIKipi Ta CJIM30BUX 00OJIOHKAaX.

Kypsaua cainoma — 3aXBOPIOBaHHSA BHACJIIOK HecTaui B OpraHi3Mi JIOAUHUA
BiTaminy A (peTuHoJy). 3a yU4aCTIO BiTaMiHy YTBOPIOETHCSA 30POBUM ITirMeHT
CiTKIiBKHM OKa Ta Bifi0yBa€eThCcsa afamnTallid 30py Ao TeMpsaBu. ToMy 3a HecTaui
PETHHOJIY JIOANHA ITOTaHO 0aunTh B YMOBaX HEAOCTaTHHOI OCBiTJIEHOCTI.

Paxim — 3axBOplOBaHHA [iTell IepIIUX POKIB KUTTA, AKe BUHUKAE
BHaACJioK rinmoBiTaminosy D 1 xapakTepusyeTbcsa IOpyIIneHHAM Qdocdop-
HO-KaJIbI[iEBOrOo OOMiHYy, ypasKeHHAM KiCTKOBO-M’A30BOr0 amapaTry, BHY-
TPiIlIHiX OpraHiB.

IloTpeba opraHizamMy y BiTaMiHax HaWKpallle 3aJ0BOJILHAETHCA BXKUBaH-
HAM pi3HOMAaHITHOI IXKi.
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Bionoria + /litepatypa @ «Cmapuii maxox nue ujo-
OHA NO KYXJII0 HUPY 3 AKYJAALOL NnediHku, Axuil dobpe
donomazae npomu 3acmydu ma zpuny it 6ye kKopucHuil
oas oueity (E. Xeminezyeii. Cmapuit i mope). IIpo axuil
gimamin lidemuvcsa?

KopoTKo npo ronoBHe

»  BITAMIHU (nart. vitae — xuTTs Ta amin — amiHn) — 6io/108iYHO aKmueHi Pe408UHU, W0
8 HEBENUKUX Kiflbkocmsix HeobXxiOHi Orisi 06MiHy pe4oeuH U eHepail, peaynsuil ¢ghiziono-
2iYHUX QpYyHKYIT ma 3axucmy opaaHi3mis.

»  OCHOBHMMM rpynammu BiTamiHiB € BOAO- Ta JKUPOPO3YUHHI.

» HepoctatHe 3abe3neyeHHs opraHiamy (rinosiTamiHO3W) BiTaMiHaMW 3yMOBMOETLCS 1X
BiQCYTHICTIO B 1Xi ab0 nopyLueHHsAM 06MiHY.

AifANbHICTD
PiBenp «OIITHHOEMO»

Hasuanvhe zasdannsa. Yum eéimaminu 6idpisnaromuvea 6i0 iHwux 00-
damxoeux pewoéun? OuinoeanHa 3HaHb 3a donomozow cxemu. BITAMIHHA.

Possusanvhe s3asdannsa. Yomy uwo0nHa nompibHo 6xcueamu CEixHci
¢pyrmu ma oeoui? [Jocnidnuyvka eénpasa. BoJoOpo3uMHHI Ta KHUPOPO3-
YHWHHI BiTaMiHHU, IX I)KepeJjia HaAXOI KeHHS.

Ilinnicne 3aedanusa. Yomy y ceoill npaxmuuyi rikapi wacmiue 3ycmpi-
yaromsvca 3 npobremamu HAOAUWKY 6imaminié, HijH 3 ix Hecmawero?
Bnpaea 0aa eubipkoeocmi. Hacnigku HagMipHOTO B)KUBaHHS BiTaMiHIiB B
CKJIaJIl BiTaMiHHUX IIpernaparis.

PesyabTaT

OuikyBaHi pe3ynsratm HaB4YaHHA (Y4eHb / y4eHuus...)
* OUiHIo€e 3HaHHs: npo BITAMIHA
* oyiHroe pesynbmamu: QOCNIOXEHHA pxepen Haaxo[KeHHs BiTaMiHIB 4O opraHiaMmy
NHOANHN

* gusBMSE CMaerieHHs Ha pieHi eubipkoeocmi ma OUjHIOE: CNOXMUBaHHS BiTaMiHHMX npena-
paTiB 3 nosuuii BE3MNMEKW

Camopo3BUTOK

CamonaeuaHHs. L[iHHicHO-emouiliHe 3asdaHHs. Ton-5 «Moi yiarobieHi
CTpaBHU».

Camoouyinweanusa. IIpodykxmuero-meopue 3asdanns. Tect. BiTaminm.

Bionoria + AHarpama @ Tax euzas-
daomv nid noaApu3ayillHUM MIKPOCKO-
nom kpucmaau eimaminie B; ma n.aodu
nimaui (nimaxati ), W0 3a CMAKOM CXOHCL
0o kiei. I[eil «OpakxoHie ¢ppyxkm», aK ilozo
uje Haszusawmbv, Mae nidsUUWeHUll emicm
simamina Bg, Haykosa Ha3ea sikozo... Ile-
pecmasasl ckaadu ma ompumyr ilozo
Ha38Y.

JOK III P CHH
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Mema Hayk npo xap4yeaHHs — 8U3HA4YeHHA 8u0i8 i KinbKocmi ixi,
wo 3abesneyyroms 300po8’a ma 6nazononyyys.

Bineam ®peHcic [aHoH2 (Monodwul) (1924-2007) -
amepukaHcbKkuu izionoe

§ 4.6. OBMIH PEYHOBUWH U EHEPTII, XAPY4YBAHHA
TA HAYKOBI A4OC/NIAXEHHA

3 BaacHoro goceigy! Onme i3 3acHOBHUKIB ririeHm xap-
uyBaHHA, BifmomMuit apabcbkuit jikap Asiyenna (A6y Axni
Xyceiin I161H A6daanax 161 Cina) (980-1037) mepimiuii pos-
po6UB IIpaBHUJIa PaliOHAJIBHOIO XapuyBaHHA. Vloro pekoMeH-
mamil Iomo pisHOMAaHITHOCTI IKi Ta mMoMipHOI KiJabKocTi ii
CIIOJKMBAHHA Ba)XJHUBI i Temep. HaBomKy IpHUKJIagul peKo-
MeHJIalliii pO3yMHOI'0 XapuyBaHHA 31 CBOI'O JOCBiZy.

3MICT

AKi YWHHUKM BNAMBAOTb HA O6MiH pe4YOBMH Ta Xap4yBaHHSA N04UHA?

Vcio pisHOMaHITHiCTE UAMHHUKIB BILIMBY Ha OOMiH peUYOBHH Ta Xapuy-
BaHHA MOXXHa 00’emHATH y ABi rpymu: npuponHi (dismuni, ximiunmi, 6ioso-
riuni) Ta comiasbHi (CycmibHUE cmocib KUTTsA, HaAyKa, KYJIbTypa).

S0BHINIHIMU IPUPOJHUMU UWHHUKAMHU € BIJIUBH CBiTJIa, Telja, BiT-
Py, BOJIOTOCTi, BOJIMBHU BipyciB, OakTepiii, pociuH, rpubiB i1 TBapuH, a
BHYTpPillIHiMH — cnadkosicmb, cmamb, mun cmamypu miaa, ik, Hepeosi
it eHOOKPUHHI 6nausu pezyaramopHux cucmem. Tak, TpUBaJIWil BIJIAB Ha
OpraHi3M JIOAMHMA HU3BKOI TeMIepaTypH MOiABUINYEe OOMiH peduoBUH (IIpHU
3HM)KeHH1 TeMnepaTypu noBiTpsa Ha 10 'C piBeHb 0OMiHY IiABHINYETHCA Ha
2,5 %). 1oOoBi Ta ce30HHI 3MiHM B IIPUPO/Ii BU3HAYAIOTH CIAJKOBY PUTMiu-
HiCTh IIpoIleciB, HNiABUIIeHHA iHTeHCHMBHOCTI OOMiHY peuyoBHMH cIlocTepira-
€ThCs HaBeCHi Ta paHHIM JIiTOM, a 3HH’KEeHHA — IIi3HBOI OCeHi ¥ Y3UMKYy. 3
BiKOM iHTEeHCHBHIiCTH O0MiHY 3HM)KYEThCA Ha 7T—10 % KOXKHIi IecATh POKiB,
JOCsATraloYM B CTApPOCTi CBOIO MiHIMyMy, a IpPOCTyZa YW TPaBMU — aKTHUBI-
3yI0Th 0OMiHHI mpoiecu. OOMiH peuoBMH UOJOBiKiB y cepegHboMy Ha 10—
20 % Buie, HiXK y KiHOK, OCKIJIBKM Y HUX OLJIBIIIOIO € BifICOTKOBa UacTKa
M’A3iB BifHOCHO MacH Tijla. Bucokuii piBeHb 0OMiHY pedyoOBUH y AUTAYO-
MYy BiIli MOSACHIOETHCA BUCOKOI0 aKTUBHICTIO IIPOIECiB, MOCUJIEHUM POCTOM
TKaHUH. Y MOXUJIOMY BiIli mopsAd 31 3HUKEHHAM BMIiCTY BOAM, KiJIBKOCTI i
AKTUBHOCTI KJIITUH, SBHUKYEThCA i M’ A30Ba aKTUBHICTbh.

BusHauanpHUMHU OJIs 30POB’A JIIOAWHU cepell COI[iaIbHUX BILJIUBIB €
cmoci® »KUTTA Ta opraHisamisa xapuyBaHHsA. HemapMma icHYIOTh NPUKa3KH
«Mu e te, mo Mu iMmo», «CBOI0O XBOpoOy IIYyKaid Ha AHI CBOEl TapiJaKu». ¥
CydyacHHX yMOBax OpraHiaM JIOAUHM 3a3HA€ HeraTUBHHUX pPi3HHUX 3a0pya-
HIOBAUiB IIOBiTps, BOAH, I'PYHTiIB. PaAl KceHOOIOTHKIB MOKYTh BUKJIUKATH
aJlepriuHi peakirii, iMyHHI XBopoOu, MyTallii, 3HH)KYBaTHU iMYyHiTeT, mOpy-
IIyBaTH OOMiH peuoBHH, OHKOJIOTiUHiI XBOpPOOH.

Bionoris + XapuyBaHHA & @acmaydom (aHza. fast food — weudkra ixna)
€ xom-dozu, KkopH-dozu, uuncu, 2ambypzepu, waypma, 6ypimo, pisHomMaHimHi
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cyxapuku i 2zazoeaHi Hanoi mowo. OcmanHim vacom npodax gacm-¢ydis
cmae CKopouyeamuch yepe3 HezamusHUll 6NJU6 Ha opzaHi3m. B womy x eu-
ABNAEMbCA WKIOAUBUL 6naus gacm-@pydie Ha opzaHidm AOOUHUS

LLlo Take pauioHa/sbHe Xap4YyBaHHA?

PAUIOHAJIBHE XAPYYBAHHA (Bix rpemn. pauyio — po3yM) — uye xapiyeaH-
Hs, nid uac Axo0z20 00 opzaHi3mMy 3 xapuosumu npodykmamu Hadxodamov yci
NOMCUBHI PeLOBUHU, BiMAMIHU ma MiHepalbHi coli 8 Kiavikocmsax, Heo6xid-
Hux 08 HopmaavHoi HummedignbHocmi. OCHOBHA 3aKOHOMipHIiCTh TaKOTO
XapuyBaHHA — Ile JOTPUMaHHA eHepzemu4Ho20 6aiancy opzaniamy, To0To
KiavKicmb eHepezii, Aka Hadxodumb 6 opzaHi3m, Mae OOpieHIB8AMU KiAbKO-
cmi eHepeii, Aka sumpaiaemuvcs 8 npoueci #ummediaarvHocmi. Ha ocHOBI
IIbOT'0 HayKOBOI'O IIOJIOKeHHA c(OPMYJIIOBaHO psAJ IPUHIUIIB opraHisamii
IIPaBUJIBHOI'O XapuyBaHHA:

« Jlna opranizaiili xap4doBoro pamioHy ciig 3a0esneuyBaTu 30a/aHCO8a-
Hicmo ixci (cniBBigHOIIeHHA 6iNKiB, »XKHUpiB Ta ByrieBoxiB 15:30:55 %,
3rifiHo 3 oHOBJeHUMH pekoMmeHpaniamMu BOO3) («npuryun sbanarncosa-
Hocmi 1xcQ).

« Eneprermuna ii xapuoBa I[iHHiCTH 1’Ki Mae 3a0esleuyBaTH NOTpeOH Op-
ramisamy. HeoamiHHO ciifi B:KMBaTH OBOYi Ta (PPYKTH, AKI MICTATH 8i-
mamiHu, neKkmuHo6i pevosunu, kaimkoeurny (He merme 400 r Ha 1006Y)
(«npuHyun no6HoyiHHOCMI XAPYYBAHHAY).

IyaJIbHUM MOTpebaM opraHismy («npuruyun iHdusidyanivHocmiy)

+ I:)xa Mae posmoginATHca ynpomoB:k AHA. XapuyBaTHca Kpalle 4 pasu
Ha JeHb, 1HTepBaJ Mi)X CIOKHUBaHHAM I’Ki He IIOBHHEeH IlepeBUIYBaTHU
6 rox. Ilepmnii cuiganok — 25 % moboBoro pamiony, o6ixg — 35 %, migBe-
gipok — 20 % 1i Beuepa — 20 % («npuHyun npasusbHo20 Po3nopaodKy»).

+ Ixxa mae 6yTu cMauHOIO, i3 BJIACTHBHMM apoMaTOM, BXKHBATHUCH 3 TapHHUM
HACTPOEM B €CTETUYHHUX YMOBaX («NPUHUUN eCMemuiH020 3a0060J€HHS»).

+  Ixxa mae 6yTu HemkigmuBoro. He MoXHa XapuyBaTucsA «IIBUAKOIO» i3el0,
B)KHBATH HAIOl ¥ IPOAYKTH 31 NITYYHUMHK OapBHHUKaMM i apoMaTH3aTopa-
MU («npurHyun 6e3nexku xapiye6aHHs).

- Ixxa mae samobiraTu 3axBOpIOBaHHAM Ta 3MinHOBaTH iMmyHiTeT. Ille T'in-
TIOKPAT CTBEPMAKYBaB, IO 13Ka JIOAWHU Mae OyTu ii JikaMu («npurHyun
npogilaKmuuHol CNPAMOBAHOCL 1HCI» ).

AKi HayKn BUBYAIOTb OPraHisauyito Xap4yyBaHHA A0AUHKU?

Dizionozia xap1yeaHHa BUBUAE 3aKOHOMiIPDHOCTL IlepeTBOPeHHSA B opra-
Hi3Mi JIOAMHU CKJAJAHHUKIB I’Ki Ha eHeprilo Ta CTPYKTYPHi eJleMeHTH Tija,
BIINB XapuyBaHHS Ha 3/I0pOB’dA, ONTHMAaJIbHI HOPMH XapuyBaHHS 3a KOH-
KpPeTHHUX YMOB iCHYBaHHA.

TI'iziena xapwyeanna — HayKa, 1[0 BUBYA€E BIJIAB 1K1 Ha OpraHi3M JIIO-
OUHU, IIJIAXHA 3MiIIHEeHHS 3JI0pOB’S Ta 301JbIIIeHHS TPHUBAJIOCTI KHUTTH,
BIIPOBAJ»KeHHS IIPUHIIHMIIIB palliloHAJBbHOrO XapuyBaHHA Ta 0e3leKH CIIO-
JKMBaHHSA XapyoBUX IIPOAVKTIB.

Bimaminonozia — Hayka, 1[0 BHBUa€e MeXaHI3MHM [il BiTaMmiHiB, po3-
pob6Jisie MeTOAM IXHBOT'O 3aCTOCYBAHHS 3 JIIKYBaJILHOIO 1 IMpodilaKTUYHOIO
MeTOIO.
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Y cyuacHili MeIUIIMHI NIBUJAKO PO3BHBAEThcs OioeleMeHTHaA MeAUIIUHA,
AKa BUBYAE CKJAJ, BMICT, 3B’A3KHM i B3aeMoJ[if0 OioesleMeHTiB B opraHismi
JIOAWHYU B HOPMI 1 3a IIaTOJIOTiYHUX CTaHiB.

Hympuyionozia (1at. Hympuyio — Xap4yyBaHH#, I'pPell. J1020C — BUeH-
HdA) — Ile HayKa Ipo 13Ky Ta XapuyBaHHA JoauHHu. [Ipeamerom mociimkeHb
Iiel BasKJIMBO1 Y Cy4aCcHUX YMOBaX HAayKHU € BCTAHOBJIEHHS XapaKTepy B3a€-
MO3B’fA3KIiB MiK Xap4yBaHHSAM, 3/I0POB’AM i 3axBoproBaHHAMHA. Ock KiJIbKa
IIePCIEeKTUBHUX TEeXHOJIOTiH, AKi (opMyloTh MalillyTHE HayKH PO Xapuy-
BaHHA: NepCcoOHaJIi30BaHe XapuyyBaHHs#A, (pyHKI[IOHAJIbHEe XapuyBaHHA Ta Cy-
mmepi’ka, cTajle BUPOOHHIITBO XapuyoOBHX IIPOAYKTIB, TexHoJorii 3D-apyky
XapuyoBHUX NMPOAYKTiB, albTepHATHUBHI J)Kepesa i»Ki (KyJbTHUBOBaHe M fCO,
OPOAYKTH 3 KOMaX TOIIO).

Jliemonozia — Hayka mpo disiomoriuni, 6ioximMiuHi # 6iodisuuHi ocHOBHU
XapuyBaHHS 370POBOl JIIOJMHM Ta MHijJ dac 3axBopioBaHb. CrerriajdicTu-mi-
€TOJIOTU PO3POOJIAIOTE TEeXHOJIOTil IMPUToTyBaHHA IXKi, JIIKYyBaJIbHiI Ji€TH,
0epyTh y4acThb B JOCIiAKeHHAX IPaBUJbHOIO XapuyBaHHA».

KopoTKo npo ronosHe

» Ha 06MiH peyoBUH 11 XapyyBaHHSA 30IACHIOTb BNMBK NPUPOAHI Ta colianbHi YUHHWUKK
1 came iXHS B3aemogisi BU3Ha4yae ocobnMBOCTI LIMX MPOLECIB Y KOXHOT NIOANHN

» PauioHanbHe xap4yyBaHHA cripusie 36epeXeHHI0 300poB’si, OMiPHOCTI LKIANMMBUM YMH-

HUKaM cepefioBULLA, BUCOKIN (Pi3NYHIN 1 pO3yMOBIN NpaLe3aaTHOCTI, a TakoX akTUBHO-
MY [IOBroniTTiO.

AifaAbHICTD
PiBens «CTBOPHOEMO»

Hasuanvhe 3a60anns. AKi Y“UHHUKU MaArOmMb 6U3HAYANbHUL 6NAUE HA
xapwyeanua arwdunu? Modenwseanusa amicmy memu. OBMIH PEHOBUH
TA EHEPTII. XAPYYBAHHS JIIOQVUHNA.

Pozsusanvhe 3asdanHsA. fAke 3Havenna 0na 6e3nexku nNWOUHU MAOMb
HayKo6i docnidncenna xapiyeannsa nrwodunu? Ingozpagika. Haykosi no-
CIiKeHHs XapuyBaHHJ.

I]iHHicHe 3a80aHHA. IIpOEKT HaA OAHY i3 TeM: IIOJO OIiHIOBAHHSA BJac-
HUX i yV IpUpPOJi 3 IIO3UIlill Oe3IIeKH.

PesyabTaTr

OuikyBaHi pe3ynbratv HaB4YaHHS (Y4eHb / yyeHuus...)

* Y3aeanbHIoe 3HaHHS ma GbOPMYIIIOE 8UCHOBOK: MPO BMNMUB YMHHUKIB cepedoBULLA Ha
OBMIH PEYOBWH | EHEPT'll ta XAPYYBAHHA NOAWHU

* 3acmocosye Hasu4ku OOCNIOAXEHHA ma koHcmpyroe: iHorpadiky npo 3acTocyBaH-
HSl HAYKOBUWX AOCNIMKEHb OpraHiamy noanHu

* 8USB/ISIE CMaereHHs Ha pigHI IHOUsIOyaribHOCMI Mma CMeOoPHE. NPOEKT HA OCHOBI 3HaHb
Nnpo opraHiam NANHA, AOCTNIAHULBKUX YMiHb Ta LiHHICHMX ysaBneHb npo BE3MNEKY

CamopoO3BUTOK

Camooyinweanua. Axi moi pe3ynsmamu HAE4ALbHOL dianvHocmi?
Hiaznocmysaavie 3asedanns. OBMIH PEUOBUH 1 EHEPIII. XAPYY-
BAHHJ.
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\:n Tema 5. TPAB/IEHHSA

Jpays - 6ameko 20100y, 0i0 mpasneHHsA, npadio 300poe's.

Mopiy-fomni6é Cacpip (1795-1858) -
HiMeybKul NUCbMEHHUK, 8i0OMUU C80IM NOYYMMAM 2yMOpy

§ 5.1. TPAB/IEHHSA N10AUHU
Buasnsaerbca! Bcecegimuiii denv
3dopo6’ss mpaeHoi cucmemu abo Your Digestive Health:
Bceceimniii denv 30oposozo mpas- [ Make It A Priority

nenHa (World Digestive Health Day)

BifiI3HaUaeThcA IopiuyHo 29 TpaBHA > =

3 MeTOI0 IIiIBUINEHHS I0iH(GOpMO- 'Sl S
BaHOCTI JIIoJieil Ipo 3HaUeHHs 3HaHb

IiAJTBHOCTI HIJIYHKOBO-KHMIIIKOBOTO TPaKTy AJIdA 3MiIlTHEeHHA Ta 30eperKeHH:A
3nopoB’a. llporopiunuMm geBizom kammnaHii € «Bawe 300pos’s mpasieHHA:
3pobimbv ye npiopumemom».

3MICT

flke 3HaYeHHA Ma€ TPaB/EHHA A/1A OPraHiamy AAUHNU?

XapuoBi IPOAYKTH MICTATH AYy>Ke 6araTo cKJIaJHUX CIOJIVK, AKi uepes
CBOIO BEJIMKY MOJIEKVJIAPHY Macy He MOYYTh HaBiTh HaAiiiTH B KpoB. I
caMe 3aBIAKH TPaBJIEHHIO IIi KOMIIOHEHTH I1’Ki IepeTBOPIOIOTHCA YV IIPOCTi
CIIOJIYKU Ta CTAIOTh NPUJATHUMU JJIs 3aCBOEHHI.

3miHa ixki mig yac TpaBJieHHs BifOyBa€eTbcd 3aBAAKUA (PisMUHHM i Xi-
MiuHMM nporecaM. [TogpiOHeHHs, po3UuMHeHHs, HAOpAKaHHA 3a0e3I1e4yIOTh
(¢isnuHy 00pOOKY i’Ki, OCKIJIBKH CKJIAJ IMOXUBHUX CIIOJIYK IPH IIBOMY He
3MiHIOIOTBECA. A och XiMiuHI peakmii, IO Bij-
OyBaloThCs 3a JOIIOMOIoI0 (DepMEHTIB y TpaBHiA OcHogHi npouecu
CHCTeMi, BeyTh JO IIepeTBOPEeHHSA OJHUX pedo- TPaBneHHA
BUH Ha inmi. IIpocTi cnoaykH, o yTBOpoooTh- | 1- PidnyHa 06pobka ixi
cf IIPU IIbOMY, BCMOKTYIOTHCA B KPOB UM JiMdy |2 XiMi4YHi nepeTBopeHHs ki
¥ TpaHCIOPTYIOTHCA A0 KJITHH. 3. BCMOKTyBaHHS TXi

TpaBieHHA Yy JIOOUHUA GHYmMpPiulHvoopza- |4.[1epeMilieHHs i
Hi3Mmogee. Y HOBOHAPOMKEHHUX VIpoaoBxK 4—5 |5. BuganeHHs pelutok
MicAIiB 3AiHCHIOEThCA 3aBAAKHU (pepMeHTaM
MaTepUHChKOI'O MOJIOKa (agmoaimuyune mpasjeHHs). Y IOOPOCIUX BJIacHe
TpaBJIeHHA BiIOYBaeThcA 3a yU4acTIO TPAaBHUX (DEPMEHTIB, IO BUAIIAIOTHCA
Yy TpaBHi MOPOMKHUHU POTa, IIIYHKY, TOHKOI KUIIKU (ROPOMHUHHE mMpas-
JeHHA). B TOHKIM KWUIII[I TpaBJeHHA BiJ0OyBaeThcA 3a AOIOMOrom ¢ep-
MEHTiB Ha IOBePXHi KJITUH BOPCHUHOK (npucmiHkoee mpaséieHHA). A ochb
Y TOBCTiM KHIIII JIOAWHU TpaBJIeHHs 3A1MCHIOETHCSA BiKe 3a ydacTio (ep-
MEHTIiB 0aKTepiil 1 OJHOKJIITUHHUX eYKapioTiB (cumbioHmHe mpaeieHHA ).

Bionoria +Kyabtypa @ Iepoznigp «Li», enepzis i mpasaen- /=

HA — Y YoMy 36 A30K? ) L4
2N
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Aki ocob6amuBoCTi 6yA0BUM TPABHOI CUCTEMU NOAUHNU?

Y JnoguHU TPaBHUW TPaKT Ma€ BUIJIA 3BU-
BHCTOI TpYOKH HOB:kHHOIO 1o 8—10 M. Moro mpu-
3HaueHHa — (ismuyHa Ta XiMiuHa oOpobka ixKi,
BCMOKTYBaHHA IIOKMBHUX PEUYOBUH, IIepeMillleH-
HA 1K1 Ta BUJAJIeHHS PENITOK. ¥ CKJAaAl TpPakTy
pomosea nopoxcHuHa (1), enomkxa (2), cmpasoxio
(3), waynox (4), monka kuwka (5), moscma
kuwka (6), anaavHuilt omaip (7).

HianbHiCTL TpaBHOTO KaHAJNy TiCHO IIOB’fA3a-
Ha 3 Oyn0BOIO HOT0 CTiHOK. 308HiUlHA 000M0HKA
YTBOpEHa CHOJYUYHOI TKAHMUHOIO, IO 3aXHIIaE
TpaBHUI KaHan Bif pisHUX ynauBiB. CepedHs
o6on0HKa (GOpMYeEThCcA 3 ABOX UM TPHOX IIapiB
raaakux m’sa3iB. CkopoueHHA uxX M’ A3iB 3a0es-
meuye IpocyBaHHA 1 mepeMmimryBaHHsa 1:ki. Ha
MeXKi MiK BigmilaMu TpaBHOTO KaHaJy € 0co0JIn-
Bi KoJIOBi M’A3u-3aTucKadi (chiHkTepu) i Kiaamna-
HH. 1li yTBOpH peryJjmolTh HepeMillleHHA 1XKi Ta
3a0e31euyoTh i1 pyX TiJIbKXA B OJHOMY HAIIPAMKY.
Buympiwna o6os0HKa yTBOpPeHa IiJICIU30BUM 1 In. TpasHa cucmema
CIM30BAM IIpollapkamMu. IlifcimsoBa OCHOBA J1100UHU
MiCTUTh KPOBOHOCHI CyAWHH, JiMdpaTUUYHI BY3JIMKHW, HEPBOBI 3aKiHUEeHHH,
dopMye CKJIAAKU TPABHOTO KaHAJNy AJA 30iJIbIIIeHHA IIOBEpPXHi TpaBJIeHHH,
a CJIM30Ba — Ma€ 3aJIO3UCTI KJIITHHHU 1 3a0e3mneuye ceKpellilo.

TpaBHi 3an03u MalTh MIPOTOKH, Uepes3 AKi Y HOPOKHUHMU TPaBHOI'O KaHa-
Jy MOCTYIaloTh CeKpPeTHU, HeoOXiAHI AaA TpaBjieHHA. [[0 BeJIMKUX TPaBHUX
3aJ103 HaJleXKaThb CJIWHHI, MiAMIJIYHKOBA, IIeYiHKa, J0 Api0HUX — IILJIYHKOBI,
KHINKOBI.

XBU/IMHKA NOTIKU & ITepecmasasio ckaadu y ciosax, ompumyo Ha3eu
opzaHieé N0JUHU ma 6Uu3Haual, AKUlL i3 HUX He HaJedumb 00 MmpasHoi
cucmemu:

JiH Ka 1e HOK MLy Xix Bo cTpa 3iH ce Ka Je

AKi pyHKUiT TpaBHOT cucTemu?

TpaBHa cucTeMa JIIOJUHU IIPHUCTOCOBaHA IJISA 3MIMCHEHHS NeAKHUX BaXK-
JUBUX (PYHKIIIN.

CexpemopHa (yHKuis TOB’sI3aHa i3 TPaBHUMHU
3aJ103aMH, IO BUAIIAIOTH TPaBHI COKH. ¥ cCKJAami ®yHKUiT TpaBHOI
X CEeKpPeTiB € TpaBHI ¢depMeHTH, SAKi 3ailicHIO- cuctemu
I0Th XiMiuHY 06po6Ky iski. I1x moxinaioTs Ha Tpu |1. CekpetopHa
OCHOBHi I'pyIu: npomeas3u — pO3IIEITI0ITHL 0inku | 2. PyxoBa
0 aMiHOKHUCJOT, Jina3u — PpO3MIeIIITh XUpu |3. BcmokTyBanbHa
JIO "KUPHUX KHUCJOT i TJIiIeposy Ta amiiasu — po3- |4. 3axucHa
IeNI0ITh CKJIaJHI BYIJIeBOAM A0 HPOCTUX. AK- |5 BuginbHa
THUBHICTH TPaBHUX (PEPMEHTIB 3aJIeXKUTh B PAAY |6. PerynaTopHa
YAHHHUKIB, cepel AKHUX memnepamypa, KUCJAOM-
Hicmb cepedosuwa (pH ).
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Pyxosa ¢pyHKyia BU3HAUYAETHCA KYBaJIbHUMU M’ A3aMU, A3UKa, M’ IKOTO
mifHe6GiHHA Ta CTIHOK TpPaBHOTO KaHAaJy. IxHA poboTa 3aGesmedye >KyBaH-
Hf, KOBTaHHA, IIepeMilllyBaHHA 1 IIepeMillleHHA Xap4oBOl MacH.

BemoxkmyeaavHa ¢pyHKkuis OB’ sA3aHA 13 CIM30BOI0 OOOJIOHKOIO Ta CYAHU-
HaMU. 3aBAAKU BCMOKTYBAHHIO 3 TPaBHOTO TPaKTy B KpoOB i Jimdy Haj-
XOAATH BOJla, IIPOCTi IMOKUBHI peYOBUHU, PO3ZUWHHI COJIi, BITAMiHH TOIIIO.

3axucHa (QyYHKYia TOJATae B 3HENIKOJKEeHHI IIKIAJIMBUX MiKpoopra-
Hi3MiB Ta CHOJYK. ¥ IJIOTII € MUI'JAJHUKH, V CTIHKaX TPaBHOI'O TPaKTy —
JdimMm@poBy3au. 3aXUCHUM Oap’epoM [Js YYKOPiJHOTO MaTepiaay € mediHka,
SIKa 3HEIIKOJKY€e KPOB, 110 BifiTiKae BiJl IMIJIYHKY, TOHKOI i TOBCTOI KAIIIKHA.

Buodinvrha ¢pynkruyis noB’si3aHa i3 BUBEJeHHAM 3 OpraHi3aMy HellepeTpasB-
JIeHUX PeIllTOK Ta AeAKHUX IIPONYKTiB OOMiHY peUYOBHUH.

PezynsamopHa pyHKUiA TPaBHOL CUCTEMHU 3AiHiCHIOEThCA r'OpMOHaMHu (Ha-
MIpUKJaJ, TaCTPUH BIJIMBAa€ Ha BHUiJIEHHA HIJIYHKOBOTO COKY), y4acTio IIe-
YiHKH Y TeIJoperyJisallil opraHiaMy, aeHAWKca — B IMyHHIN peryiadiii.

KopoTKo npo rosnoBHe

» TPABIEHHSA - cykynHicmb npouyecie, wo 30iUCHIOIMb NepemeopeHHsT cKadHux
MOXUBHUX PEYO8UH Ha rpocmi 3 nodasnbWuM iX 8CMOKMY8aHHAM 8 Kpos i nliMgby ma
gudarneHHsIM HernepempasieHux pewmok.

» TPABHA CUCTEMA - ue cykynHicmb opeaHie, bydosa i ¢hyHKUII SIKUX MpuUCmocoseaHi
onsa eghekmueHo20 30iliCHEHHS npouecie mpaeneHHs. Lia disionoriyHa cuctema nio-
AVHU € HACKPI3HOIO | CKNagaeTbCs 3 TPABHOMO TPaKTy 1 TpPAaBHUX 3amos.

» TpaBHi hepMeHTU — 6i0/102/4HO aKMUBHI PEH0B8UHU, WO YMBOPHKMBLCS 8 KimuHax
mpasHux 3an03 i 30iUCHIOIMb PO3WENTEHHS XX 8 MpagHOMY KaHarll.

AifaNbHICTD

HasuanvHue 3asedanHs. ¥ YOMy CYTHicTh TpaBieHHA? OnopHa cxema
«lepapxia». TPABJIEHHS.

PoszsusanvHe 3as8danHs. UM B3a€EMoONOB’A3aHa TpaBHA cHcCTeMa JIOIH-
HHU 3 iHmMMHU ¢isionoriuaumMu cucreMaMu? [HgopmayiitHo-koMyHikayillHa
enpasa. TpaBHa cucreMa JIOIUHU.

I]inHicHe 3a60aHHA. YN 3aJIesKMTHh MOOPOOYT Bix TpaBiaeHHA? Bnpasa
ons eusHauerHs. Illo Take «J[o6podyT» ?

PesyabTaT

OuikyBaHi pe3ynsratm HaB4aHHA (Y4YeHb / y4eHuus...)

* BusHa4ae: ocHoBHe noHaTtts TPABJIEHHA NOAUHA
* Yceidomnoe nizHasaneHy cumyauiro: ans IHGOPMYBAHHA npo B3aeMo3B’sa3ku Tpas-
HOT cucTteMamMin opraHiamy NOANHU 3 iIHWKUMK di3ionoriMHMMM cucTeMamMmm

* BusHa4ae cymHicmb YiHHICHOI kKameaopil ma euCros/noe MipKysaHHSs: Npo BNIMB Tpas-
neHHs Ha OBPOBYT (BITAITOnNnony444) nioguHu

Camopo3BUTOK

Camoopzanisauyis. Kpeamusne 3aédanns. Bubuparo TeMy AJsS CTBOPEH-
Hs Ta IIpeseHTallil (3aXUCTy) HaBUAJbLHOIO NHPOAVKTY Ha IiJCYMKOBOMY
ypoii (AUB. JOZATOK [0 HiApPYUYHHKA).

Camonasuarns. OcobucmicHe 3asdanHs «Baacmueocmi xapaxmepy».
Tect Ha nouyTTa (0o3HaliomuaeHHA 3 onutyBaibHUKOM CAH (CamonmouyTTs.
AxTuBHicTh. HacTpiii).

Camoouinwearnns. Ilpoznozyeanvre 3aedanns. Tect. TpaBieHHA TBapuH.
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3azo8opu, ujo6 s mebe nobayus.

Cokpam (470-399 0o H. e.) -
dasHbo2peubkul inocogh

§5.2. POTOBA MOPOXHUHA

YcBigomawemo! Xni6 — mpoxaykr, GaraTwii Ha BYT-
JeBonu (KpoxMaJsb) Ta OiNKH (KJaelikoBmHAa). Ocobuam-
BO KOPHMCHUM € YOPHHUH XJi6 3 KHUTHLOTO OOpoImHaA. ¥
HBOMY MiCTUTHCA KJIITKOBUHA, 10 MOCUJIIOE PYXU KHIII-
KM, BUJaJA€ 3 OpTaHi3My IIKIiAJINBI IPOAYKTH OOMiHY.
A YoMy B pOTOBi# HMOPOKHUHI 3’ABIAECTHCA COJIONKHIA
CMakK, AKIIO JeKiJbKa XBUJIUH JKYBATH YOPHUM XJIi6?

3MICT

flka 6yaoBa Ta PyHKLUii pOTOBOI NOPOKHUHMU?

Coepeny poroBa mOpoKHMHa oOMerkeHa rybamm, 3 OOKIB — IIIOKaMH,
3BepXy — nidHebiHHAM, a JHO yTBOpeHe Aiadparmoio pora. B porosiit mo-
POKHUHI po3TallloBaHi 3yOM, CIMHHI 3271031 Ta A3UK.

3ybu — opeaHu, ymeopeHi 3YOHUMU MKAHU-
Hamu (emanv, deHmuH i nyavna 3y6ie): 60HU
nodpibHiolomb i nepemuparomy kY. ¥ IOPOCIOL
JOaUHU MoxKe OyTu 32 3yb6m, posTamioBaHUX B
KOMipKaX BepXHBOI Ta HHKHBOI Iejien. 3a IxX
dopmMoro i PYHKIIAMU 3yOU MOAIIAIOTL Ha PisIi
(8), ikma (4), mani KyTHI (8) Ta BeJHUKiI KYTHi
(12) 3you. Tperi BesnKi KyTHI 3yOM Ha3sWMBaIOTh-
cs 3ybaMu MyZpocTi. ¥ KOXKHOMY 3y0i po3pisHs-
IOTh TPHU BiJIiJIN: KOPOHKY, INUHKY 1 KOpiHb. 3y0
CKJIaJJa€ThCA 3 JBOX YaCTHUH: TBep0i 30BHIIIIHHOI
(emasib, N€HTUH 1 IIEMEHT) Ta M’ KOl BHYTpiIlI-
HbOl (mynbna). [Insa JoguHEN BJIACTUBL OBl 3MiHH
8y0iB: mosouri 3y6u (1x 20, TOUMHAIOTH IIPOPI3Y-

BaTHcs 3 6 MicsaIliB i 3aKiHUYIOTH hopMyBaTHCA Y In. Pomoea nopoxHuHa
2 pokwn) i nocmiiini 3y6u (IOUMHAIOTH IIPOPi3yBa- noduHu: 1 — ayba; 2 —
THCcA V 5—6 pokiB i 3aKiHuUyTH y 16—18). nidHe6iHHS; 3 — nidHe6IH-
CnuHHI 3an03u — cmpyKmypu pomoeol nopoic- HUU A3U4OK; 4 — ariomka;
HUHU, AKL ymeopoomb cauHy. Benuki (mpu- 5 — muedanuk; 6 — A3UK;

BYIIHi, TiJlleenHi Ta mia’asukosi) # api6mi 7 — 8€/1UKI KymHi 3y6u; 8 —
(ry6Hi, miuni, migHeGinH] i S3UKOBI) caMHHI 3a-  MaN KymHi 3ybu; 9 — ikno;
JI0O3M BUKOHYIOTh CEKPETOPHY (BYHKIIIO. 10— piseup

A3NK — M A308Uil Op2aH 3 NOCMY208AHOL CKEAECMHOL MKAHUHU, AKUL Oepe
yuacmov y nepemiulysaHHi ixuci ma koemarhi. CinuzoBa 000JIOHKa A3UKa
yTBOpeHa OaraTolIapoBUM eIIiTeJIieM, IO MICTUTh CMAaKOBi1 pelleNTOpH.
Eniteniii HM)KHBOI IMOBepxXHI A3uKa OaraTtuil Ha Kamiasapu. Ile s3abesme-
Yyye IIBHUIKe BCMOKTYBaHHSA IIOMINIIeHUX IiJ A3MK pedyoBHH. Ha cnmHIL KO-
peHs A3WKa po3TallloBaHi JiMdaTHuHI BY3JId, 10 YTBOPIOIOTH SA3UKOBUM
MUTAaIuK y ckiaani kiavysa Ilupozoea—Baavdeepa. fIsuk mae M’a3u, 10
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3a0e3MeuyI0Th BUHATKOBY MOro pyXJUBicTh. 3aBAAKM IILOMY Oepe yuacThb y

KOBTaHHI Ta € OPpraHoOM MOBJIEHHSA JIIOJUHH.
OcHOBHi 0c00JIMBOCTi IIPOIlECiB TpaBJIeHHA V POTOBiil MOPOKHUHI:

*  XximiuHa o6pobka ki — 3a JOIIOMOI0OI (hepMEeHTIB CIAUHU PO3ULenJI00Mmb-
ca 8yzneso0u;

*  @i3uuHa ob6pobka ixi — 3a JomoMororp 3y0iB BinOyBaeThcA MexXaHiuHe
noopibHeHHA TxHci;

* nepemiweHHA %I — 3a JOIIOMOIOI0 A3WKAa 3MINIYEThCHA IXKa 31 CIAMHOIO,
CKJICIOETLCA Ta GopMyIOMbCa xapiosi zpydouku, IKi KOBTAIOTLCH;

*  3He3apaxy6aHHA iXi — 3a JOIOMOIOI0 Ji30IIUMY CIWNHU, MUTTATUKIB
3HEUWLK0OMYIMbCS MIKPOOP2AHIZMU;

*  BCMOKMYBAHHA KOMNOHEHMIB idi — Yy POTOBi!A MOPOKHUHI BCMOKTYIOTh-
cd BoJa, AedAKl JiKH, Ta iH;

Biosoria + MNcuxonoria @ Yomy uyeil zenianvruil Anvbepm
EilitHuwmeilH nokasaé ceimoeéi ceaiil A3uK?

flke 3HaYeHHA A4/1A TPAB/€HHA MA€E C/IMHA?

CavHa — cexpem cauHHUX 3an03 Y 6uzaadi 6e36ap6H020 PO3UUHY He-
OpezaHiuHUXx ma opeaHivHux cnoayk. [lo ckiaagy cimHU BXOAATH Boga (6.
99 %), foHU cojeii, pepMeHTH aMijla3dyW, 3aXUCHi 0iJIKHM, CKJIaJHI BYTIJIeBO-
a4 (MyIIUH) TOIIO.

PisHOMaHITHICTE COOJYK B CKJIAZi CAMHU 3YMOBJIIOE Pi3HI 11 (pyHKIII.
Bopa po3unHse MoKUBHI peuoBUHHU. PepMeHTH nmialiH 1 Maabmasa pos-
MIEIJIIOI0Th BYIJIEBOAM 1Ki 0 I'JIIOKO3U, AKa W BU3HAYAE COJIOJAKHUN CMakK
Ki. 3aBAAKU MYIUHY (POPMYIOTHCA XapuyoBi I'PYAOYKH 1 ITOJErmyeThbes
KoBTaHHA. CeKpeT CIMHHHUX 3aJI03 MICTHTHL Ji30yuMm Ta iMYyHOTJIOOYJIiHH,
AKi 3HeIIKOIKYIOTh HNIKIAJMIWBI MiKpoopraHisMu. 3aBJAAKH OPraHiuHUM CIIO-
JYKaM cJHMHa YTBOPIOE Ha IIOBEpXHi 3y0iB IJIIBKY, II0 IIepPeIIKOAKae mil
KHCJIOT Ha eMaJlb.

3a nmoby y amoaumHU BuAinserbed Big 1,0 mo 1,5 i1 camHu. Bunminenas
CIIMHU 3MEHIIIYETHCA B CTPECOBUX CUTYAIliAX, V pasi mepeysiKiB i y HeBeJIH-
Kili KigpkocTi mig dac cHy. IlocuieHe BuUAijIeHHSA CJAMHH BifOyBaeThCA IIij
Ji€l0 HIOXOBHUX i CMaKOBUX UMHHHUKIB, a TaKOK IIiJ yac >XKyBaHHA.

Perynania ciuHoBUAiINIeHHA 3MilicHIOEThCA peduekTopHo. [leHTp ciu-
HOBHJiJIEHHS PO3TAllOBaHUM y dogzacmomy mo3ky. Bix HbOoro A0 CIMHHUX
3aJ103 HaAXOOATH IMIIYJbCH, II0 MOKYTh HNPHUTHiIiUyBaTu abo CTHMYJIIO-
BaTH I1XHIO JisaugpHicTh. CaMHOBHMALIBHI pediekcu OyBaloTh 0e3yMOB-
Ho-pe(dieKTOpHUMHU (Oif UYac ToApa3HEeHHA I1XKel pelenTopiB fA3MKa) i
YMOBHO-peJIEKTOPHUMH (Ha 3amax Ta BUIJIAM 13Ki).

AK BiAGYBBETbCFI KOBTaHHA i ﬂEpEMiLI.I,EHHH Xdp4oOBUX ITpyaAOHOK 40
WAYHKY?

Motka — 8iddin mpaséHozo mpaxkmy, ulo 3’ €0HYe POmMoO8Y NOPOHCHUHY
i3 cmpasoxodom ma Gepe yvacmv y koemarHi. Ilig yac KoBTaHHA BifgOy-
BalOThCcA TaKi IIpollecH: a) HAArOpTaHHHUK OIIYCKaeThCcAd W 3aKpuBae BXif
IO ropraHi; 0) M’AKe HmMigHeOiHHA HiZHIMaeThbCcA i 3aKPHBAE HOCOIJIOTKY;
B) AUXaHHA ped)JIeKTOPHO IIPUOHUHSETHCA; I') M A3U I'JIOTKH I CTPaBOXOAY
IIOCJILJOBHO CKOPOYYIOTHCA 1 IIPOMITOBXYIOTH XapuoBi I'PYZOYKH B IIJIYHOK.
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CrpaBoxin — ue s6iddin mpaseHozo KaHaLy,
AKUullL noednye zaomky i3 wayHkom. Ileit oprau
Ma€ BUIJIAA IUIIHAPUYHOI TPYOKH [JTOBXKHMHOIO
OMM3BbKO 25 cM 1 posTallloBaHMM mo3aAy Tpaxei.
CriHKa cTpaBOXOJy CKJAJAa€ThCA 3 TPLOX 000JIO-
HOK. BHympiwHa causoea 060/l0HKA CTPaBOXOLY
BHCTeJIeHa 06araToIlapoBUM eIliTelieM, B AKOMY €
npi6oHi camsoBi 3amosu. CeKpeT IUX 347103 IIOJEer-
mrye npocyBaHHA 13ki. IlizcinzoBa ocHOBa YTBOPIOE
MO3JI0BKH1 CKJIAAKU MJsA IlepeMillleHHs PpPiAuHHU
B3/I0BK CTiHOK. CepedHs Mm' s308a 060J0HKaA CTpa-

w

~N O o s

BOXOJIy CKJAJIa€EThCs 3 IMO3A0BXKHBOTO i KOJIOBOTO In. Bydosa anomku:
mapiB. 308HIWHA CNOAYYHOMKAHUHHA O000/N0HKA 1 — epydoyka Ixi;
BiJIMe’KOBY€E 1 3aXHIIlae CTpaBOXiJ BiJ MexaHIUHO- 2 — eriomka; 3 — A3UK;
ro BIUIMBY HaBKOJIMIIHIX opraHiB. ¥ BepxHIiH Ta 4 — Ha02o0pMaHHUK;
HIDKHIH 9YacTHHI cTpaBoxony € M’ssu-ciHKTepm, ° — YaCmMuHa el1omku;
110 3a6e3MeuyIoTh IIepeMillleHHA I3l cTpaBOXOIOM 6 — cmpasoxio;

7 — mpaxes

JIUIITe B OJHOMY HalIpAMKY.

Bionoria + /latuHa & Hasusaiw 6id0in mpasHozo mpakmy, 1amMuHcbka
Hassa akxozo Cavitas oris («kasimac opic» ).

KopoTKo npo ro/soeHe

» POTOBA NOPOXHWHA - novamkosul eiddin mpasHo20 mpakmy, wo 3abesrnedyye
pisuyHy i ximidHy 06pobKy, nNepemilieHHs, 3He3apaxysaHHs ma OUIHO8aHHS IXi.

) BwusHayanbHe 3HayeHHA ANS XiMIYHOrO po3LUenneHHs DKi y poTOBi MOPOXHUHI Mae
CnuHa.

> Xap4oBi rpyI0YKM 3aBASKN KOBTAHHIO NEPEMILLYIOTLCA 3 pOTOBOT NOPOXHUHU [0 LUMYH-
Ky Yyepes rnoTKy Ta cTpaBoxia.

AifanbHiCTb
Haguanvhe 3ae6danns. SIki 0co6JIMBOCTI MpoIieciB TpaBJIeHHA Y POTOBIii
nopo:kHUHI? Onuc 3a cxemor «Pynrkuionysanus». POTOBA IIOPOFKHUHA.
Poszsusanvne 3agdanHs. YoMy B poToBiii MOpPOKHUHI BiZuyBa€Thes CO-
JOXKHHM CMakK, AKIIO JeKiJIbKa XBHJIHH :KyBaTH YopHUH XxJdi0? JIABOPA-
TOPHA POBOTA 5. [lia ¢hbepMeHTIiB CJIMHU Ha KPOXMAaJlb.
I]inHicHe 3a60anHHA. UM 3ajIe:KUTHh TO0OPOOYT JIOMMHHM BiJ TpaBJIeHHA
B POTOBiii mopo:xkHUHiI? Bnpasa dasa cnpuiimarnHsa. 3you JIIOAUHU Ta i1 HO-
OpoOyT.
PesyabTaT
OuikyBaHi pe3ynbsraTv HaB4YaHHSA (Y4eHb / yyeHuus...)
+ Onucye: ocobnueocti POTOBOI MOPOXXHWUHU NIOANHU
*  @opmynioe odikysaHi pesynsmamu: IHOOPMYBAHHSA npo TpaBHi ¢hepMeHTU opraHis-
MY NIOOVHM
» Busiensie cmaeneHHs Ha pieHi cripuliMaHHs ma 6UCIIOB/IE MIPKy8aHHSI: NPO 3B'A30K
TpaeneHHs B poToBii nopoxHuHi n JJOBPOBYTY NOAWHA

Camopo3BUTOK

Camonasuanns. Pezynamuene 3asdanusa. I'padiunuii opranizarop. Cxe-
Ma «DYHKI[IOHYBaHHS».

CamoouiHweanHsa. 3a8daHHA 0as po3nisHasaHHs. Tect. TpaBieHHA B
POTOBiH IIOPOXKHUHI.
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LlinyHok nepwium npuiimae HABAHMax<eHHA 8i0 iXi i
€ 20/108HUM OpP2AHOM (hOPMYBAHHA 300P08 A,

AsiyeHHa (980-1037) -
nepcokuli hinocogh-eHyukIONEOUCM

§5.3. WWIYHOK /IO AUHMU

HoBuHM HayKu! Ha crBopenHa amapaty «Illlryunwii moiy-
HOK» Y (paxiBniB HayKoBo-gocrigHOro iHCTUTYTY B rpadcTBi
Hopdonk (AHraia) mimao 6iaussko 10 pokiB. «Bazamo xmo
CNpUilMae WAYHOK — AK «MIUWOK », 3an06HeHUll piduHamu
i pepmenmamu, ane ue — dyixe cKkAAOHUL OpzaH... — 3aABUB
Maprtia Crokec, mpeactaBHMK KommaHil «IlmanT 6GiocaiieH-
cic». B yomy ik moJjsifArae cKJAAHICTh NIJIYHKA 1 MpoIleciB, M0
Y HbOMY Bif0yBaroThCs?

3MICT

flka 6yaoBa Ta PpyHKUIl WAYHKY?

IIInyHOK posTamoBaHUM IiJ Aiadparmoro
y JiBii YacTHHI »XHUBOTa 1 Ma€e BHUIJISAL BH-
FHYTOI'0 MiIlIKa, B AKOMY PO3Pi3HAIOTH Kap-
dianvHy vacmuHy 3 M’ I30M-3aTUCKauYeM, JHO
WayHKa, mino waiyHka, BUXiTHY eopomap-
HY YacmuHy 3 M’ A3oM-3aTuckaueM. CriHKH
NIJIYHKY CKJIaJaloThCd 3 TPhOX OOOJOHOK:
30BHIIIIHBOI Cepo3Hol, cepelHbOl M 230801 Ta
BHYTPIIHLOI cau3060i. Cepo3Ha 000JI0OHKa
Ma€ CIOJYUYHOTKAHUHHY OCHOBY 3 eJIaCTHU-
HUMH BOJIOKHAMH, UYepe3 fAKY [0 ILJIYHKY
HaAXOAATh CYIUHU Ta HepBU. Ha BigMiRYy Bif
IHIIUX BiJALJIIB TpaBHOIO KaHaly, M’ s30Ba
000JIOHKA MIJIYHKY Ma€ TPH MIapH TJIaJKHUX
M’A3iB (IO3MOBKHiM, KOJIOBHH i KocHit), AKi
3I1MCHIOIOTH IIepeMilllyBaHHA i mepeMilieHHA

In. Bydoea winyHky: 1 — exi0Ha
4yacmuHa, 2 — CKNEniHHSA;
3 — mino; 4 — 308HIWHS
obornoHka; 5 — cnusosa

1»xi. CkaagHinIe opraHi3oBaHOIO € 1 BHYTpilII- 060/10HKa: 6 — SUXIOHUL
YTBOPIOE DaraTouucesbHI CKJIAAKH, a CJIU30- Ha; 8 — M'S308a 060/10HKa

Ba O0OJIOHKA MICTUThH Pi3HOMAHITHI IIJIYH-
KOBi 3ayi03¥M 1 MOOAMHOKI JimdatuuHi By3/JIUKHU. OCTAaTOUHOTO PO3BUTKY
IIJIYHOK 3 yciMa obGoamoHKamMu gocarae ao 10-12 pokis.

TpaBiaeHHS B IIJIYHKY MOXKe BigOyBaTucd JHIlle 3a TeMIepaTypH Tija
36—37 °C i 3a HagBHOCTI XJOpHAHOI KHcJoTH. TpuBalicTs mepeGyBaHHSA
YacTKOBoOIlepeTpaBiieHOI 1'Ki (ximycy) B ILIYHKY 3aJIe)XKUTh Bif Ii ckianmy.
sKupHa ixa 3aTpuMyeThca A0 6—8 roguH, ByrjieBoJHa — /10 4 IoJUH.

OcHOBHUMH OCOOJHMBOCTAMU IIPOIeciB TpaBJeHHA Y HNIJIVHKY €:

*  XxiMmiuHa 06pobKa ixi — 3a JOIOMOI'OI0 (PepMeHTiB IIJIYHKOBOI'O COKY po3-
wenawiomoscs OiaKU i HUPU MOJ0KA, a TAKOXK BiIOyBaeThCcsa aKTHUBAIifA

(hbepMeHTIB LIJIYHKOBOI'O COKY;
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*  @i3uyHa o6pobra i — 3a NOTIOMOTOI0 XJOPUAHOI KUCIOTH Bifi0yBaeThcA
HabpakaHHs OiaKis;

*  nepemiuleHHSA Kl — 3a JOIOMOIOI0 M’ fA3iB HIJIYHKY 3AiMCHIOETHCA: a) 3Mi-
IIyBaHHA 1’Ki 3 IIJIYHKOBUM COKOM; 0) mepioguuyHe NpPOIyCKaHHS BMic-
Ty B 12-majny KHMIIOKY 3aBAAKH XBUJIEINOAIOHMM CKOPOUYEHHSM CTiHOK Ta
BUXIJHOMY M’ A3y-3aTHCKauy (eBakKyallig ximycy). 3a HadBHOCTI ixKi y
OIJIVHKY CKOPOYeHHA CTiHOK BHMHHKAaIOTh Ko3KHI 20—26 c.

*  3He3apaMdyeaHHA ixi — 3a INOIOMOTIOI0 XJOPUOHOL KucJomu i aimpamui-
HUX 8Y3JUKi6 3HENIKOIKYIOThCS MiKpoopraHisMu;

*  BCMOKMYBAHHSA KOMNOHEHMIi6 Ixii — y NUIYHKY BCMOKTYIOTbCA BOJa,
CIUPTH, JEeSAKi JIIKU, TOPMOHH Ta iH.

Bionoria + /latuHa @ Ilepexaadar sucais «Plenus venter non studet
libenter»

flke 3Ha4YeHHA A4/N1A TPAB/I€HHA MAE WAYHKOBUM CiK?

LLinyHKOBUI Cik — npo3opa piduHa, AKY 6Upobailoms 3a103U CAU3080L 000-
JAoHKU wayrky. el TpaBHUI cekpeT Mae Kuciay peakiniwo (pH = 1-2,5),
ajle Ha Ilel MMOKa3HUK BIJIMBAIOTh 13Ka, IMepe’KMBaHHA JIOAUHU, HEPBOBIi mo-
TpsICiHHA, JesAKi 3aXBopoBaHHA. O3HaKOIO MiABUIIEHOI KUCJIOTHOCTI IIJIYH-
KOBOI'O COKY € Ieuid.

3a 100y y aoauHu BuAiageTrbes Big 0,5 mo 2 miTpiB HIJIYHKOBOTO COKY.
Voro BHpo6IAI0OTH TPABHI 3a/103U TPHOX THUIIiB: 3aJI03H IIepPIIOTO THIY BUIi-
JSAI0TH cJin3 (0OCHOBOIO HOT0 € MYIIUH); Apyroro — xjgopunany kucaorty (HCI);
TPeThOIro — (pepMeHTH IIJIYHKOBOI'O COKY (IeIlcHuH, Jiilla3a MOJIOKa, JIaKTa-
3a). Cius ¢gopmye 1map, mio 3axXHIla€e CTIHKU IJIYHKY Big Ail XJIOpHAHOIL
kuciotu Ta (epmeHTiB. Illo mikaBo, ciM3oBa Ma€e € pPedOBHUHY (YMHHUK
Kacuma), 1o cipuse 3acBoeHHI0 BiTaMiHa B ,. BificyTHiCcTh 1[bOr0 YNHHUAKA ¥
MITYHKOBOMY COIll MO>Ke CIPUYUHIOBATH PO3BUTOK 3asizoediliUTHOI aHe-
mii. XJopuaHa KHMCJI0Ta aKTHUBYE (epMEHTH HIIYHKOBOTO COKY, YaCTKOBO
py#HYye O1JIKW [IJA HIBUAIIOTO PO3IIeIlJIeHHA, BOMBae XBOpoOOTBOPHI OaKTe-
pii, AKi MOTpanuJIHu 3 13Kel0, IPUNUHAE THUJIbHI ITpollecu. PepMeHT IelCcuH
CIIpUSA€E PO3INEeNJeHHI0 MOJeKyJ OiJIKiB Ha IIPOCTiIli CIIOJYKH, a Jimasa
POSIIEIIIoE »KUPHU MOJIOKa. ¥ 0araThox JioJeil HeMae JOCTATHBOI KiJIBKOCTI
JaKTasu — (pepMeHTy, AKHN PO3IIEeNJl€e MOJIOUHHM HYKOpP (JaKTo3y), II0
MOJKe IPHU3BECTH [0 JaKTo3Hol HenmepeHocuMocTi. Chorogui 6am3pko 75%
JIOPOCJIOTO HaceJIeHHsI MalOTh 3HUKEHY 3/IaTHICTH IlepeTpaBJIIOBaTH JaKTO-
3y B JIOPOCJIOMY BiIIi.

Ak Big6yBa€eTbCA peryasayia TpaB/E€HHA Y WAYHKY?

III1yEKOBE COKOBHUIIJIEHHA 3HAXOMAUTHCA IiJi KOHTPOJEM HepBOBUX
1 rymopainbHuUX MexaHisMmiB. IllnyHKOBUM cik, AK i ciauHa, BUAIJISAETHCA
peduiekTOpHO. BesymosHopedaexmopHe cokosudisleHHA Bif0yBaeTbea Iif
yac IIoJApasHeHHs 1’Kel0 PeIlelTOPiB poTOBOI IIOPOKHHUHU, IJIOTKU i caMo-
ro ULIyHKY. IleHTp COKOBHIiJIEHHS PO3TalllOBaHUI y JOBracToOMy MO3KY,
3BiIKM HAAXOAATH CUTHAJH, IO 30YIKYIOTh INIJIYHKOBI 3aj103u (IIapacuMm-
NaTUYHI BIJIMBHU) a00 YHMHATH I'aJIbMiBHUM BIJIMB Ha HIJIYHKOBY CEKpeIlilo
(cumnaTuuHUN BIIUB). YMoeHOpepiekmopHe cokosudileHHs PO3IOYUHA-
€Thcs Ha BHUIIAA i 3amax 1»ki. IIpu npomy BUIALNISAETHCA anemumHull Cik,
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AKUA TOTYE IIJIYHOK OO0 cHpuidHATTA i»ki. HecmaunHa ika BHKJIHUKAaE MaJjo
aleTUTHOT'O COKY ab0o He BUKJIMKAaE oro 3oBciM. HeraTuBHO BIJIMBAIOTH Ha
Moro yTBOpeHHs 1 rpa 3 TeiredoHaMHM UM poboTa 3 HOYTOYKaMM Ilepej 4Yu
mijg gac i»ki, cTpax, 0iib, BJKMBaHHS IIepe]] CHifaHKOM, 00iloM UM Beuepero
yinciB, cyXapuKiB TOIIO.

I'ymopanvry pezynauyis MIIYHKOBOI'O COKOBHUAINEHHHA 3AiHMCHIOIOTH 13Ka
Ta 0ioJOriYHO aKTUBHI peuoBHHU. 30yIKYIOTh CeKpellilo — zacmpuH (rop-
MOH BHUXIiJTHOI YaCTHHU ILJIYHKY), IPAHOIIi, CiIb,
BiiBapu M’sica i OBOUiB, raJibMYyIOTh — CeKpemuH
(ropMOH cJaM30BOI OOOJIOHKM TOHKOI KHIIIKH),
JKUPH, KHUCJIOTH.

3 .

\ ot
Biosnoria + 3popoB’a @ Yomy He moxucHa =
icmu 3 meieoHOM, NAAHULEMOM YU HOYMOYKom?

KopoTko npo rosnoeHe

»  LWIYHOK - po3wupeHa YyacmuHa mpaeHo20 KaHary MK cmpagoxodoM U MOHKOK
KUWKOIO, WO € pe3epsyapomM iXxi.

»  LUnyHKoBWIA CiK € CKNagHMM PO34YMHOM HEOPraHiYHUX Ta OpraHiYHUX Cronyk, Wo BU3Ha-
4YaloTb OCHOBHI NPOLECU TPaBNEHHS Y LUMYHKY.

» BuaineHHs WnyHKOBOro CoKy perynioetbes pednekTopHo Ta rymoparnbHo.

AifanbHICTD

HasuanvHue 3a60anHAa. SIKki oco6auBOCTI IpolieciB TpaBJeHHS Yy NLJIYH-
Ky? I[losacHeHnHsa 3a cxemor «DPyunruyionysanus». HIJIVHOK.

Poszsusanvhe 3agdanns. Ik moBecTH B3a€MO3B’I30K TpaBJIeHHA Y NILJIYH-
Ky 3 IHIIMMHU NpollecCAaMHU KUTTEXIAIBHOCTI? [HpopmayiliHO-KOMYHIKAULLL-
Ha eénpasa. BynoBa IIIYHKY.

I[innicHe 3a80anna. IIINyHOK MepIIMM NpHiiMae HaBaHTaMKeHHS BiJx ki
Ta € TOJJOBHMM opraHoM ¢opMyBaHHA 3I0poB’si» (ABimeHHa). Yu icHye
3B A30K MiK po0OTOIO IIJIYHKY Ta Ho0pobyroMm Jyiogunu? Bnpasa das pea-
2Y6aHHA. 300POB’aA i QPYHKI[IOHYBAaHHA IIIJIYHKY.

PesyabTar

OuikyBaHi pe3ynbratu HaB4YaHHA (Y4yeHb / y4yeHuus...)
* [losicHroe: ocobnusocTi 6yaosu 1 dpyHkui LUITYHKY JTKOAWHA
* OpeaHizosye: IHOOPMYBAHHA npo B3aeMO3B'A30K TpaBIieHHA Yy LUMYHKY 3 iHLUWMMU
npowuecamMu XUTTEQIANbHOCTI MOOUHN

* Busense cmaeneHHs Ha pigHi peazysaHHsI ma MOSICHIOE 3B'A30K (DYHKLIOHYBaHHS LLMYH-
Ky 3 JOBPOBYTOM NKOANHU

Camopo3BUTOK

Camonasuannsa. Komynikamuene 3agdanns. KpocBopy «TpaBiieHHSA» .
Camoouinweanns. Penpodykxmuene sasdanusa. TecT-BinTBopeHHsA. Tpas-
JIeHHA Y ULJIYHKY JIIOJAUHN.
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Lljo6 nepempasumu 3HaHH3A,
nompi6Ho no2nuHamu ix 3 anemumom
A. OpaHc

§5.4. TOHKA KULLKA

MosicHwemo! VY rinmorasamMyci HTpPOMiKHOro Bigainy
TOJIOBHOTO MO3KY € XapuoBi IIEHTPH roJioAy i Hacu-
yeHHA. KoM NOXKMBHUX pPeyoBHH B OpraHiaMi He BH-
cTayae, BUHHKAa€E BiAUyTTs roJiony i OakaHHA icTH, a
KOJIM IIUX CHOJYK JOCTAaTHBO — (DOPMYETHCS BilUYyTTs
HacHUYeHHsA. A AKUM YMHOM TOHKa KHUIIKa BILJIMBAE
Ha BiUYTTs roJioAy i HacMUeHHdA, AKINO BOHA po3Ta-
III0OBaHAa «JIaJIeKO» BiJl TOJJOBHOIO MO3KY?

3MICT

flka 6yaoBa Ta PyHKLiT TOHKOT KULLIKKU?

ToHKa KMIIIKa — BaKJIUBHUHN BifJij TpaBHOTO KaHaly, y AKOMY Bin0Oy-
BalOThCA IIPOIlECH OCTAaTOUHOI'O TPaBJIeHHs Ta BCMOKTYBaHH#A. ¥ Hil pos-
Pi3HAIOTH TPU YAaCTUHU: d8AHAJUAMUNALY, NOPOHCHIO Ta KAY608Y KUWKU.

CTiHKM TOHKOI KHIIKH CKJIAJalOThcA 3 TPboX 000J0HOK. OCHOBOIO
30BHIIIHBOL cepo3Hol 00o0s0HKU € clnoinyuHa TKaHuHA. CepenHs m’s3o08a
000/10HKA CKJIQ[AETHCS 3 ABOX IIIapiB HEIOCMYIoBaHOI M’sI30BO1 TKAHUHU —
IMO3J0BXKHBOIO i KoJioBoro. Caus3oea 000/0HKA YTBOpPeHa OJHOIIAPOBUM
eIriTesrieM, 1[0 Ma€ 3JATHICThH A0 IIBUAKOTO IIOALIY Ta OHOBJIEHHS KJIITHUH.
IITe oxgHiero ocobGiuBicTIO 000JIOHKY € HAABHICTL Y Hill UUCJIEHHUX KOJ06UX
CKNa00K, KUWKOBUX 3a]03 Ta KUWKo8ux eopcuHok. lle mpucrocyBaHHA
s 301JIbIIIeHHS MOBEPXHi 000JIOHKH, IO BIIJIMBAE HA IMBUJAKICTh BCMOKTY-
BaHHA IMOXKMBHUX PEUYOBHH. ¥ TOHKY KHIIIKY BOAJalOTh MPOTOKH MEeUYiHKHU
Ta MiAIIJIYHKOBOL 3aJ03U.
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A In. Bydosa cmiHKu MOHKOI
Kuwku

A — cnusoea 06oroHkKa:
1 — KUWKO8a 80PCUHKa,
2 — oOHowaposul enimenid,
3 — nimgbamuyHa cyduHa,
g  4-—KposoHOCHa cyOuHa,
5 — nidcnusosa ocHosa,

b — M’si308a 060/10HKa:
6 — konosuu wap Mm’s3is,
B 7 — no3008XxHil wap mMm'a3ie;
B — ceposHa oboroHka
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OcHOBHUMU 0COOJUBOCTSAMMU IIPOIleCiB TpaBJeHHA Y TOHKiN KUINI] €:

1) ximivnHa o06pobra ixi — 3a JgonoMororo @(epMeHTIB IIiJIIJIYHKOBOTO
COKY, KHMIIIKOBOI'O COKY BiJIOYBaeThCsA ocmamouHe XiMiuHe PO3ULenJieH-
HS NOMNUBHUX PpEY06UH: MPUNCUH BILJINBAE Ha pO3IIeljeHHA O01JKiB
10 aMiHOKMCJIOT, JMina3u — KHUPIB MO0 KUPHUX KHCJIOT U TIJiIepoJy,
amina3u — CKJIaJHUX BYTJIEBOAIB 0 I'IIOKO3W;

2) @isuuna o6pobra i — 3a JONOMOZ0I0 HOBUL Mepucransuka
BiIOyBaeThCcd MOApiOHEeHHSA KHPIB Ha Kpa- Ry |-
IJIMHKY (eMyJIbraimisa »XKUpiB) IJisd mepeTpas- | /: _ :\ J
JIeHHSA 3 JIOTIOMOI'0I0 (pepMeHTiB; P

3) nepemiwenus iii — xeunenodibHi cKo- PuTMiuHa cermeHTaLis
poueHHsA M’sA3iB CTiHOK (nepucTansTUKa) l:jf - - ot
3HifICHIOIOTH MepeMillleHHA XimMycy, a ix mua- 1

AMHUKONOOIOHI cKOpoYeHHs 3a0e3lMeuyioTh
IIPOCYBaHHA XiMyCy 0 TOBCTOI KHUIIIKH;

4) 3He3apady8aHHA idi — 3a yUACTIO BEJIHUKOI | |
KiJIBbKOCTL Jim@pamuyHux 8ys3JuKié y CTiH- * N o

MasTHuKonoAi6Hi pyxu

Kax Ta »KOBYi 3 ii peyoBUHAMMU, K1 IPUTHI- TOHiUHi CKOPOYEHHS
YVIOTh KUTTEAIANBHICTS MiKpPOOPraHi3MiB; \ V
5) BCMOKTYBaHHA — 3a 0OnNoM0z0K0 B0PCUHOK C/ \j

BiIOYBa€ThCs INIPHCTIHKOBE TpaBJIeHHA Ta f
HaJAXOMKeHHSI aMiHOKHCJIOT i MOHOcaxapu- In. Momopuka moHKoT
JIiB B KPOB Ta KMPHUX KHUCJIOT y JiMQy. KULWKU

Biosnoria + ®paseosoriammu @ «A noku wo e
KopHia kuwku eparome i Hacmpiil Yy Hb020 A6HO Nidy-
nadae» (O. I'onuap ). Akxe 6ionoziuHe nidrpynms ¢pa-
3€0/102i3MY «KUULKU Zparomb mapui»?

flka po/ib NeviHKU y TpaB/IeHHi?

MeyiHka — Hallbinbwa MmpaséHa 3aa03a, po3miuieHa 6 npasomy nidpebep’i
nid diagpaemoro. 330BHi IeUiHKa BKPUTA KAIICYJIOIO i3 CIIOJIYUYHOI TKAHUHUA.
B meuinni pospisHATh npasy (Benury) i zisy (many) wacmrku. OguHU-
e OyAOBH € neuwiHKo68i wacmku, sKi CKJIaJalThCcA 3 IEeYiHKOBUX KJIi-
TUH — 2enamoyumie. Ha HM:KHIl MOBepXHi pO3TAIlIOBaHUHN HOBUHULL MixXYp
3 Mixyposow npomokow. OcHOBHEMHU (PYHKIIAMH HeUiHKH € Taki: 1) ce-
KpemopHa — BUPOOJIAE 24064, AKa JNENOHYEThCA B »KOBUHOMY Mixypi. Ilifg
Ii€lo »KOBYi »KUPHU poO3MajlaloThcs HA JApiOHeHbK] KpallJIMHKU, aKTHUBYIOTh-
cad (epMeHTH, HNOCHJIETHCSA PYyXOBa AKTHUBHICTHL KHUIIOK, BCMOKTYIOTHCSH
JKMPOPO3UMHHI BiTaMiHU, 3aTPUMYIOThCS THUJIBHI IIPOIIECU i 3HENIIKOIKY-
I0ThbCcA OaKTepil; 2) 6ap’epHa — 3HENIKOMKEeHHs MIKiIJIWBUX PEUYOBUH, AKI
HAAXOAATH 3 KPOB’I0 Bifl KUIIKH; 3) pe3epéHa — NEePEeTBOPEHHA HAAJIUIIKY
TJII0OKO3U B TJIIKOTEeH 1 BifKJaJaHHA IIpo 3amac; 4) 3aXucHa — CUHTE3VIOTh-
cA 3aXMcHiI OiKM miaasMu KpoBi; 5) sudisbHa — BUAANAIOTHCS MPOAYKTH
posmnanay reMorJyiobiHny, oTpyHHUN aMOHiaK MepeTBOPIOETHCH Y HENIKiIJIUBY
CeuoBUHY Ta iH.; 6) yuacmv 6 06MiHI pevoBUH ma eHepzii — € J¥KepeoM
Telljia, 3AiHCHIOETHCSA B3a€EMOIIEPETBOPEHHS MOKWBHUX PEUYOBUH, HAKOIH-
YyyeThbeA BiTaMiH A ToOIIIO.
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flka po/sb nigW/AYHKOBOI 3a/103U Y

TPaB/AEHHI?

MNigwnyHkoBa 3ano3a — eejiuka mpas-
Ha 3aJ03a, npomoka AKoi 6i0Kpueacmuy-
ca 6 dsanadyamunany kuwky. B 3anosi
PO3PIBHAIOTL 20/108KY, MiJO Ta Xxeicm.
3anmo3a BKpPUTA TOHKOI Kancy.Jnoio,
CKJIAaJaeThCsd 3 YAaCTOK i pO3TAIlIOBYETh-
¢ nozady wayHky 6ina 3agHBOI CTIHKU
skuBoTa. IlignmiryHKoBa 3a03a BUILIAE
y IBaHAAIATUIAJY KUIIIKY 6e30apBHY pi-
OUHY JY)KHOI peakIlii — IMiAIMJIYHKOBUMA
cik. HaliBa:XK/JIMBIIIMMH KOMIIOHEHTaMHU In. 38'a30k mpasHuX 3arn03 i3
COKY € (QepMeHTH, fAKi pO3IIellIII0Th MOHKOK KUWKOIO. 1 — nedviHka;
yci II0KMBHI PeYOBHMHH: MPUNCUH, Jina- 2 — 084HUU MiXyp; 3 — 3a2anbHa

3u, aminasdu. 3a 100y y JIOAUHU BUILIA- g;‘j_’e::; I;P Omgffj;;f;o'ggﬁgg 7:;::_
€Thcs O0JIU3BLKO 1,5—2 JIiTPpU COKRY. 6 — dsaHaAUSIMUNANa KULKA

Bionoria + FTonoa @ Lo make zpenin?

KopoTko npo rosnoeHe

»  TOHKA KWLLUKA - 8i00in mpasHo20 kaHary, SKul noedHye WilyHOK 3 MO8Cmo KUl-
kor. Moro ocobnmsocTi 6y10Bu, LLO NOB’A3aHI 3 OCTATOMHUM PO3LLENSEHHAM DXi Ta
BCMOKTYBaHHSAM NPOCTUX MOXUBHUX CMOMYK.

» [MeviHka Ta nigLwnyHKoBa 3ano3a € TpaBHUMMU 3aro3amu, Lo 3abesaneyvyoTb TpaBneHHs
B TOHKIl KALLILI.

AiaAbHICTD

Hasuanvhe 3aedanns. SIki oco6auBOCTI MpoleciB TpaBJieHHA Y TOHKIi
kui? Camocmiiine nepemeoperHHsa 3a cxemor «Pynkyionyeanrna». TOH-
KA KHUIIIKA.

PozsusanvHe 3a60aHHA. 3aBOASAKH UOMY 3IiHCHIOETHCA BCMOKTYBaHHS
NMPOAYKTIB po3lIeNJeHHA NOKUBHUX PEUYOBUH Y TOHKIM Kumui? IIpaxmuu-
Ha enpaea. BynoBa i GyHKIII1 BODCUHKH.

IlinHicHe 3a80anHA. SIK KOBY BIJIMBA€ Ha TPaBJeHHA i HoOpPoOYT JIo-
nuHu? Bnpaea daa ¢opmyeanna nepexonanocmi. DyHKIIIL KOBUI.

PesyabTar

OuikyBaHi pe3ynksraTv HaB4YaHHA (Y4yeHb / yyeHuus...)
* AHarnizye 3HaHHs: npo ocobnueocti TOHKOI KULLKW NIOOUHA
* Ananizye pesynsmamu:. IHOOPMYBAHHA npo ocobnvMBoCTi BCMOKTYBaHHSA Y TOHKiM
KL
* Busiensie cmaeneHHs Ha pieHi nepekoHaHocmi ma obrpyHmosye: TBEPIKEHHS MNpo
BNNuB Xoevi Ha JJOBPOBYT JTIKOAUHW

Camopo3BUTOK

Camonasuanns. IlisnasanvHe 3aedarnus. IlpaBuno-opientup «Hapuais-
Ha TIpe3eHTaIisg».

Camoouinweanns. IIpodykmueHo-KoHcmpykmueHe 3a60anH . TecT-KOH-
cTpyoBaHHA. TpaBjleHHA Y TOHKINM KHUINII JIOOUHHU.
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Alke 3Ha4YeHHA MiKpo6ioMmy TOBCTOT KULLIKKU?
Mikpobiom — yrpymnoBaHHs MiKpoopraHisamiB (apxei, 6akTepii, rpubu, oj-
HOKJIITUHHI eyKapioTH), AKi 3aliMaloTh BU3HAUEHE CepeJoBHUIIle iCHYBaHHA.
MemkaHIIl MiKpo6ioMy B3a€MOIIOB’ A3aHi MiK c000I0 Pi3HMMH IIO3UTHBHUMH,
HEeTaTUBHUMM, HEHTpaJbHUMHU OIOTHYHMMH 3B’SI3KaMH Ta YTBOPIOIOThH IH-
HaMiuHY MiKpOeKOCHCTeMYy, III0 Ma€ BHUpilllaJbHEe 3HAUEHHA [IJI OpraHiaMy
xasgina. MikpoOioM Mae HaAWTICHIIII B3a€eMHHHU 1 3 Halipi3HOMaHITHIIIIMMH
moJiekynamu (Merabositu, peraiktoBa [IHK, »xupu ToIo), HEKJIITUHHUMU
¢opmamu kuTTA (Bipycu, 6axTepiodarm), yMmoBaMH HaBKOJUIIIHBOTO cepe-
JIOBUIIA, IO € HiOM «TeaTpoM IXHBOI AifgJbHOCTi». ¥ IIOMY BHIAIKYy ViKe
ieTbCa IPo Mikpobiomy opraHiaMiB. 3aceleHHA MiKkpobaMu JIOACEKOTO Op-
raHi3My TOUYMHAETHLCA IIle IIiJ Yac MOoJIOTiB, a AaJii (hopMYy€EThCS ITiJ] BIJIMBOM
XapuyBaHHs, CIIOCODY >KMTTs, €KOJOTiUYHUX YMOB JIOBKIJIJIA TOIIIO.

KinskicTh MiKpooprauismMiB y TpaBHOMY TPaKTi JIOAUHU cATAE GIM3BKO
10 i nmpubimu3HO y JecATh pasiB mepeBUIIYE KiJIbKiCcTh BJIACHUX KJIITUH
opranizmy. Haibinpmuit i HalipisHOMaHITHINIME 3a BUAOBUM OiopisHoMa-
HITTAM MiKpoGioMm TOBCTOI KMWKK. ¥ #oro ckiaani 6aussko 96% ycix Buais
MiKkpobioMmy TpaBHOro kanamuy. lle: 6iigo-, 1akTo-, IerJI0300aKTEpii, Me-
TaHOTEeHHI apxel, ApisKIKOMIOoAiI0OHI rpudu. 3HaUHA poJib Y MiKpobioMi TOB-
CTOl KMIIKHY HaJIeKUTh KHUIITKOBIH IaJIMYIIi.

MemkaHIi MiKpo6ioMy TOBCTOI KMIIKK 0epyTh yUacTh y IIpollecax TpaB-
JeHHsd, cuHTedi BiTaMiHiB B i K, 00MiHI KUpiB, CIPHUAIOTEL QPYHKIIIAM iMyH-
HOl cucteMu Tomjo. BaraTo MmikpoopraHismiB MikpoOioMy 3maTHiI BUAIIATH
CIIMPTH, KHCJIOTH Ta JIi30IIUM, 3aBAAKH YOMY He BiJJOYBa€ThbCs PO3BUTOK
THUJILHUX OaKTepiii. Binabkmm Toro, KopucHi 6akTepil HeHTpPaNi3yIOTh BUJII-
JIeHHSI OTPYHHUX PEUOBUH-TOKCHHIB XBOPOOOTBOPHUMM DaKTepiaMMU.

Ilig BnauBOM pi3HUX HECIPUATIUBUX (PAKTOPiB, IO MOcaabaio0ThH 3a-
XHWCHI MeXaHi3MHU OopraHi3aMy, HacTalOTh 3PYIIIeHHS y CKJa/ll MiKpobioMy Ta
NpUrHiuymoThesa oro ¢pysHkKnii. Ileit cran, o cynpoBOoAKy€eThCA IIPOABaAMU
XBOpoOu (Iiape€io, METEOPU3MOM TOII0), AiarHOCTYEThCS
AK nucbakTepios.

Bionoria + Hayka & 3 akumu xapuosumu npodyk-
mamu Hadxodamv MIKPOOPzAHI3MU Y MPABHUL KaHAL
AI00UHU?

Ak Big6yBa€eTbCA peryasayia TpaB/A€HHA TOBCTOI KULWIKKU?

HeiiporymopasibHa cucTeMa peryJsilii ToBcTol KHMIIKM TiCHO IIOB’s3aHa
3 pPO3TAlllOBAHMMMU BHUIIe AIJISHKAMH TPaBHOTO TPAKTy. TOHYC CTiHOK TOB-
CTOl KHINKHM MiABHINYETLCS IIi Ai€l0 »KOBUi, IIJIYHKOBOTO COKY, KUCJOT,
JYTriB, MeXaHIUHUX YaCTHHOK 1»ki. PyXxoBa aKTUBHICTH TOBCTOIl KMIIIKMN CTHU-
MYJIIOEThCS MMapacUMIIATUYHUM, a TaJlbMYEThCSA — CUMIIATUYHUM BifgisamMu
BereTaTUBHOI HEPBOBOI CUCTEMU.

PisHmuii ckiajg iKi, M0-CBOEMY BILJIMBa€ Ha MiAJBHICTH TOBCTOI KHIIKH.
HailiBa)XKJIMBIIINMH IIOApasHUKaMH TOBCTOI KHUIIKH € 0aJjlacTHI pedyoBUHH
(kIiTKOBMHA, NeKTUHH), BiTamMiEu rpynu B. Ilociabirorouy niro HagamoTb
MIPOAYKTH 3 BEJIMKOI KOHIleHTpallieio Iykpy. ConokuBaHHA padiHOBaHUX
MIPOAVKTIiB 1 IPOAYKTiB, Mo30aB/ieHUX OalacTHUX peuoBUH (0inmit X116, Ma-
KapoHHi BUpoOu, OUMIIeHUH pUc, MaHHa KpyIa), IPUBOAUTE J0 IIOPYIIEeHHS
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¢dyHKILi# ToBcTOl KUIMIKU. [lepeBaHTa’keHHA paljioHy M’ SCHUMHU OPOAYKTa-
MU 306iabITye mpoiecu THUTTA. [l monepeAskeHHA I[bOTO HIPOIECY MO0IiThb-
HO BKJIOUATH A0 CKJAAY pallioHy XapuyBaHHs MOJIOUHOKUCJI ITPOAYKTH.
Hagnuinok ByIJieBOLiB y IKi MOKe IPHBECTH [0 PO3BUTKY IIOPYIIEHb.
Hagmipae 306inbIIeHHS KiJBKOCTI MiKpoopraHi3MiB y TOHKi#l KHINII, AKi
3a3BUYail MEIIKAIOTh Y TOBCTiA KMINILi, IIPU3BOJAUTL [0 IIOPYIIEHHS, fKe
Ha3uUBaIOThL CUHOpPOMOM HadmipHozo b6axmepianvHozo pocmy (CHBP). 1le
MOXKe CIPUUYMHUATH IIOPYINEeHHsS IIPOIleciB TpaBJIeHHS Ta acHUMIiJIAIlil, oco-
OJIMBO IIO CTOCYIOTHCH »KUPIB Ta BiTamMiny B;,. A TaKoxX MoOKe IIPHU3BECTH
Jo 0esyiui cMMITOMIB, BKJIIOUAIOUM [Aiapeio, 3AYTTd, MeTeOpusM, Oijlb y
JKMBOTI Ta MOCHUJIeHe Ta30YTBOPEHH.

Bionoria + XapuyBaHHA @ I[eii ¢ppyxm Ha3usaromo
incelo 60zi6 — Hacminbku 6iH cmadHuil i xopucHuii. Hozo
BHCUBAHHA NOKPAULYE MOMOPUKY KUWKU, A& MAKOM 3ip,
nam'amv, cmaH wkipu. SHUNMYE apmepianbHUil MUCK,
Hopmaaidye pobomy cepys i wumonodibHoi 3a103U 3a pa-
XYyHok emicmy iiody. Hasusarw ilozo. | | | | | |

KopoTKo npo ronoBHe

» TOBCTA KULWIKA — 8i00in, y sskoMy 3asepwyembsCsi PO3UWENITEHHS MOXUBHUX pevo-
8UH, BCMOKMYyembCsi 800a 3 PO3HUHEHUMU pedosuHamMu ma 8idbysaembcs eudaneHHs
HernepempasrneHux pewmokK 3 opaaHismy.

» MikpoGioM TOBCTOI KULLKKN — eKoCcMCTEMA MIKPOOPraHi3MiB, siKi BUKOHYOTb psifi KOpUC-
HUX pyHKUIA 4NS OpraHiamy fOaNHA.

» Perynauisa TpaBneHHs y TOBCTIV KULILI Mae HerporyMmopanbHUn xapakTep | 3[iNCHIo-
€TbCS BEreTaTMBHOK HEPBOBOKO CUCTEMOIO Ta HU3KOK BioNoriYyHO aKTUBHUX PEYOBUH.

AiAAbHICTD

Hasuanvhe 3a6danns. SIKi oco0JIMBOCTI MpolleciB TpaBJIeHHA Y TOBCTIH
KuIi? Ouinweanhnsa 3a cxemoro «Pynkuyionyseannsa». TOBCTA KUIIIKA.

Pozsusanvhe 3asdanHs. SIke 3HaUeHHA TOBCTOI KMIIKM B 0OMiHi peuo-
BHH Ta IlepeTBOPeHHi eHeprii opraniamy JdwoauHaun? [H@opmayiilHo-KOMYHI-
kauyiilHa enpasa. Bynosa Ta @yHKIil TOBCTOI KUIIIKHA.

IJinHicHe 3a60anHs. ke 3HAUEHHS «KOPHCHUX» 0aKTepiii TOBCTOI KMIIKH ?
Bnpasa 0as ¢popmysanusa subipkosocmi. IllentonozobakTepii Ta MyTyamism.

PesyabTaT

OuikyBaHi pe3ynbraTu HaB4aHHA (Y4yeHb / yyeHuus...)
* OuiHroe 3HaHHs: npo TOBCTY KULWIKY NIOAUHA
* OuiHroe pesynbmamu: IHOOPMYBAHHSA npo 3HaveHHs1 npoueciB TOBCTOT KULLKK 415
0BMiHy pe4yoBUH i eHeprii

* Busiense cmaeneHHsi Ha pieHi eubipkogocmi ma OUYiHKE: KOPUCHE 3HaYeHHNA MiKpobioTu
TOBCTOI KMWKK Ans 3gopoe’s i JOEPOBYTY NKOAUHU

CamMoOpoO3BUTOK

CamonaeuanHnsa. L[iHHicHO-emouyiiiHe 3a60aHHsA. Y1 BIJIMBAIOTH €MOILil
Ha TpaBJIeHHA?

Camoouinweannsa. IlpodykmuerHo-meopue 3aédaHHsa. TpaBileHHS ¥ TOB-
CTiMl KUIIIi JIOOAUHHA.
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binbwicme 3axeopo8aHb NOYUHAEMbCA Y MPpABHOMY MPAaKmi, KOAU
«Xopouwli» 6akmepii He MOXXymb KOHMpoNKBaMuU «<no2aHi» 6akmepii,
wo npuzeodums 0o po3sumky oucbiosy.

Inna MeyHukos (1845-1916) —
sudamHul 8eimyusHaHul 6iosnoez

§5.6. TPAB/IEHHA TA HAYKOBI A4OCNIAXKEHHA

BcTtynHa enpaea! VYBignosiguiolo opranismu (1-8) 3 ix masBamm (HU-T)
Ta OTPUMYI0 HasBY T'OPMOHY, II[0 CTUMYJIIOE IIIJIIJIYHKOBY ceKpellifo: P —
BoBUi sirogu 3BuuaiiHi; U — nypman 3Buuaiiauii; H — 6miga moranka; E, —
myxomop mnmaHTepHuii; E, — ackapupna maioacbka; K — cucyH Ie4iHKOBUA;
T — canpmoHena; C — XoyslepHui BiOpioH.

3MICT

AKi YAHHUKM BNAMBAKOTDb HA npouecu TpaBIIEHHH?

Vci YMHHUKHY, IO CIIPABJIAIOTH BILJIMBU Ha IIPOIleCU TpaBJIeHHA, MOJKHA
KJacu@iKyBaTH Ha BHYTPIiIIHI Ta 30BHiNIHI. BHyTpimiHi BOoauBM moB’s3aHi
31 cmagKoBoOIO iH(popMalli€o, 3aK0OJ0BaHOIO YV T'eHOTHIIL opraHiamy. I'eHu Bu-
3HAYAIOTh CHHTEe3 TPaBHUX (pepMeHTIiB B KJIITHHAX, YTBOPeHHA HOBUX KJIi-
TUH Ta CAMOOHOBJIEHHSA TKAaHUH, Y3roJKeHy HisJbHICTh OpraHiB TpaBJIeHHS
Ta iH. ¥Yci i TposBU MalOTh IHAWBIAYaJIbHUNA XapaKTep, OCKIJIbKU I'eHOTUII
KOJKHO1 JIoAuHM HenoBTopHHMii. Ha piBHiI opraniamy TpaBJjieHHS, IK i yci
1HIII IpoIecH »KUTTEAISAIbHOCTI, PeryjJloeThcAd HEPBOBOK, €HJOKPUHHOIO Ta
IMYHHOIO CHUCTeMaMH.

Hepeéosa pezynayia mpoleciB TpaBiieHHA BigOyBaeThcs 0e3yMOBHO- Ta
yMoBHOpeQJIeKTOPHO. BesymosHopediexkmopHa pezynayis TpaBJaeHHs 3/iic-
HIOETHCSA 3 JOIIOMOTI'0}0 HEPBOBHUX IIE€HTPiB JOBracToro Mo3Ky (IleHTpH CIMHOBH-
JiJIeHHA, KOBTaHHA, MJIYHKOBOTO COKOBUJiJIeHHA). B ymosHopeprexmopHiil
pezyaayil IPolleciB CIMHOBUIIJIEHHA, KOBTaHH:A, IIIJIYHKOBOI'O COKOBHU/IiJIEH-
HA BeJIMKY pOJIb BiJlirpae Kopa IiBKYJb IoJoBHOro Mo3ky. Hanpukian, Ha
CJIMHOBHLJIeHHA BILIMBAIOTh 3allaxX i»Ki, rapHAHN BUTJIAL 17Ki, 3BYKH Ha KyX-
Hi TOLO, IO AiIOThH Uepe3 CMaKOBl KipKOBl1 IEeHTpPH.

I'ymopanvna pezynayina B3OIACHIOETHCA 3aJl03aMU BHYTPIIIHBOI ce-
Kpe1ril (rimocgizom, HAAHUPHUKAMHU), OiAJBHICTh AKUX KOOPAUHYE rimorTa-
adamyc. CamMe B IIOMY BiJJijJi IOJIOBHOI'O MO3KY PO3MIIVIOTbCS IEHTPHU
rojony ¥ HacuueHHs. IIpuKjgazaMu ryMopajibHOlI peryisilil € BIJIUB CTH-
MYJIIOBAJILHOTO T'pPeJiHy (FOPMOH IIJIYHKY 1 HiAIIJIYHKOBOI 3a7103M) Ha Bif-
YyTTsA TOJOAY, TalbMiBHA Ais afpeHaJiHy (FTOPMOH HaJHUPHUKOBUX 3aJ103)
Ha cauHOBHIALNeHHA. KIiTUHM caM30B0i 0GOJOHKHM IIIYHKY # KHIIKHK ce-
KpPeTYyIOTh TOPMOHHU (TacTpUH, CEKPETHUH), 1[0 BIJIUBAIOTHL HA COKO-, }KOBUO-
BHIIJIEHHA PYXOBY aKTHUBHICTH TPaBHOIO KaHAaJYy.
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Imynna pezynayia 3nificHIOETbCA 3a y4acTIo alleHANKca, JiMpaTHIHUX
BY3JIMKIiB CTiHOK TPaBHOT'O TPaKTy M caMHX CEKPeTiB CJAMHU, IIJIYHKOBOIO
COKY, »KOBYi, KUIIIKOBOT'O COKY.

30BHIIIHI YMHHMKM BiIPi3HAIOTHCS Pi3HOMAHITHICTIO COPHUATJIHBUX Ta
HecnnpuATAUBUX BIIuBIB. IIpupogaumu € abiotuuHi (cBiTJIO, aTMOCchepHUI
THUCK, TeMIlepaTypa cepeJoBHIlla, CKJaJ IIOBiTpA) Ta 6ioTuuHi (cuMmbioTruHL
B3a€MO3B’sI3KHU 3 BipycamMu, OaKTepiaMu, apxXesdMU, XapuyoBi MIPOAYKTH poc-
JUMHHOTO I TBApWHHOI'O IOXOJKEeHHS, OTPYHHI POCJMHHU ¥ TBApUHU TOIIO)
ynHHEHUKHK. ComniaJbHI YAHHUKY II0B’g3aHi 3 TeBHUM CIIOCOOOM KUTTH, Tpa-
OUIIAMU XapuyyBaHHA, JOCTYIHICTIO MEAUUHHUX IOCJIYT, PO3YMiHHAM JIOIH-
HU CBOIX IHAMBIAYaAJIBHUX OCOOJUBOCTEH TOIIO.

Bionoria + ®isuka @ Haseimv memod docai-
O0XMCeHHS OpzaHié mMpasaeHHs Y A00UHU 3 00NOMO2010
@i3uuH020 CUNL06020 NOLA Ma padioxX6ub:

A endockonis

b sondysanus

B penmeenozpagia

I' maznimno-pesonancna momozpagia

AKi NpUYUHM 3aXBOPIOBAHb OPraHiB TPaB/€HHA?

XBOpoOM OpraHiB TPaBNeHHs — ue NOpYuleHHSA HOPMAAbHOL Hummeodisiib-
Hocmi opzaHiamMy NOOUHU Yepe3 BUHUKHEHHA 6i0xuseHb | 6ydosi ma pyHK-
yisix opearnie mpaeroi cucmemu. Ha cborogai xBopodbu opraHiB TpaBJIeHHA
B CTPYKTYPpPi IIOIMIMPEHOCTL cepel yciX 3aXBOPIOBaHb B YKpalHi IIOCiZalOTh
TpPeTe Miclie IIicJis ceplleBO-CYJAMHHUX XBOpoO Ta XBOpoO OpraHiB AUXaHHA.

Y mepunuHi, 3rigHo 3 MixHapodHolo kaacugikauyicto xeopobd lecamo-
20 nepezasdy, po3pobieHo0 BcecBiTHBOIO OpraHisalieo OXOpPOHU 3J0pPOB’ A
(BO0O3), xBopoOu opraHiB TpaBJIeHHs IIOiJIAIOTHCA Ha Irpynu: 1) xBopobu
IMOPOKHUHU pOTa, CAUHHUX 3ajio3 Ta mieiyen (kapiec, napodoHmos3, cmo-
mamum); 2) XBOpoOH cTpaBOXOAy, IIIJIYHKa Ta ABaHAAIIATUNAIO] KHUIIKU
(eacmpum, supaska WaAYHKY, 6upa3ka 06aHAOUAMUNALOL KUWKU); 3) XBO-
pobu ameHaukca (aneHduuyum); 4) rpuxki (nynkosa zpuixca, zpuixca yepes-
HOi cmiHKku); 5) HeiH(eKIiitHI XBopoOM KHMIOK (eHmepumu — 3allajieHHSA
CJAM30BO1 000JIOHKU TOHKOI KHIIKH, KOoJlimu — 3alaJleHHA CJIN30BO1 000JI0H-
KH TOBCTOl KHIIKM); 6) iHIII XBOpoOM KUINOK (3akpen, 3a60pom KUULOK);
7) XBopoOU UepeBHOI IIOPOKHUHU (nepumonimu — 3anajleHHs OUYepPeBUHH);
8) xBopobu neudiHKU (4upo3); 9) XxBopodbHU *KOBUHOT'O MiXypa Ta HiJIIJIyHKO-
BOI1 3a/103U (#0B8YUHOKAM SHA X680po6a, XOJeUyUCmum, NAHKPeamunt).

TpaBHa cucTeMa JIIOJUHHU CTpa’kJaa€ Bif 6araThboX UMHHHUKIB, IO CY-
MIPOBOKYIOTh CydacHe >KUTTsA: HeCIPUATJIMBI eKoJIoTiuHi BOJaWBHU, He3ba-
JlaHCOBaHe XapuyBaHH#A, TilogWHaMis, cTpecH, HaJAMipHI HaBaHTa)XeHHd,
BiJICYTHICTH BiJIIOUMHKY TOIIl0. XBOPOOM OpraHiB TpaBJeHHs BHHUKAIOTh
yepes HeJOTPUMAaHHA PeKUMY XapuyBaHHsSA, VKUBaHHA 19Ki 31 MIKiJIMBUMHA
Xap4yoBUMHU Ao0aBKaMH, IIBHUAKe CIIOKUBaHHA 1)Ki, HeoOI'PYHTOBaHe BiKU-
BaHHA JIIKiB, HeraTHUBHI eMoI[il, TIOTIOHONAJiHHA, BXXKMBaHHA aJIKOTOJbHUX
HAaIIOlB TOIIO.

XapuyoBi po3naau — nopyuleHHsA 0islbHOCMI MPABHOL cucmemu — 6UHU-
Kawomb nid uac 8HUBAHHA HEAKICHOL ixi, Wo micmumb ompyiHi peuosu-
HU, WKiOAUuBi MiKpooOpzaHiamMu abo 3apaxeHol napasumuiHuMU iepeamu.
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Ilo XxapuoBUX pO3JiaJliB HaJeXXaTh XapuoBi OTPYEHHS, KUIIKOBI iH(peKii Ta
TJIMCTSAHI XBOpoOU (I‘GJIBMIHTOBI/I) Ix cnpuuuHEAIOTH BipycH, XBopoGOTBOpPHI
OakTepil, Mapa3suTUUYHI UepBU, OTPYHHI poCcJAUHU ¥ rpubu Ta iH.

Xapuosi ompyeHHs BUHUKAIOTh 3a TAKUX INPUUYUH: CIIOKUBaHHA HECBI-
KX UM 3apa’KeHHUX IPOAYKTIB (HAIpHKJAaZ, OTPYEHHUX TOKCHUHaAMHU CaJlb-
MOHeJIN), OTPYHHUX pocJUuH (AypMaH, 6JexkoTra) uu rpubiB (61iga moranka),
BHUKOPHCTAHHA BOJH, 3a0py/AHEHOI IIperapaTraMy Mo0yToBol XiMil uM xXimiu-
HUMH IIpellapaTaMHi 00poThOM 31 MKiJHUKAMH.

I'nucmsani x6opobu cUpUYMHEHI MapasUTUYHUMMU dyepBaMu (reJbMiHTa-
MH), SKHUX HaMbiJbIe cepel IJIOCKMX UepBiB (IeUiHKOBUII CHCYH, IIill AK
CBUHAYMM, €eXiHOKOK) Ta HeMaToJ (ackapuaud, TOCTPUKH, TPUXiHesda). 3a-
pa'keHHsA TeJIbMiHTaAMM Big0yBaeThbcs IIii Yac CIOKWUBaHHSA 3apakeHOTo
JUUYUHKaAMA uM diHaMu M’sica Ta cMpoi BOoAM, HEMHUTHUX OBOUYIB, ATiA, PpPYyK-
TiB, uepes 3abpyaHeHi pyku. IlapasuTi 3HMKYIOTh iIMYHITeT, CIPUUUHAIOTH
anepriuni peakmnii. IIpogykTi oOMiHY peuyoBMH TIeJbMIHTIiB BIJIMBAIOTh Ha
HepBOBY CHCTeMYy, OpraHHd KPOBOTBOPEHHHA, 3MiHIOIOTh CKJIaJl MiKpoOioTu
KMIOKH. ¥ XBOPUX BHUKYETHCA aleTUT, BifOyBailoThcA 3aTPUMKa pOCTY,
BificTaBaHHSI Y PO3YMOBOMY PO3BHUTKY, CIIOCTepiraioThcA IIBHIKAa BTOMA,
TOJIOBHUH 0i/1b, MOPYIIEHHS CHY TOIIO.

OcHOBHUMH 3axojaMH HOpoQiJIaKTHKHU TJIMCTAHUX XBOpoO € BeTepH-
HapHUH KOHTPOJb SIKOCTiI M’sica, OUMIIleHHS BOJAM, 3aXHCT BOJIOMM BijJ 3a-
OpyAHEHHS HEUMCTOTAMM, CaHITApHHHA KOHTPOJL 3a CMITTE3BAJIHIIAMH,
CHUCTEeMATHUHI BeTepHHAPHI OIJIAAM XBOPHUX TBaApHMH 1 Jiojei, 3HHUINEHHS
MIPOMIiKHUX XasdaiB Tomlo. OcobamuBe 3HaUeHHS MaOTh JOTPUMAaHHA ITPaBUJI
oco0ucToil ririeEu, BXKHBaHHSA MUTHX OBOUiB Ta QPYKTiB, TepMiuHa oOpoOKa
M’sica Ta pubu, IpaBUJIbHEe 30epiraHHA IPOAYKTIB XapuyBaHHSI.

Kuwkoei ingexyii — 3aXBOpPIOBaHHSA, COIPUUYMHEHI TOKCUYHOIO JIi€l0 Mi-
KpOOpraHi3MmiB, 1[0 IOTPaNUIu A0 TpaBHOTO TpakTy. lle dusenmepis, xoune-
pa, caibmMoHenbo3, bomyaism Ta iH. HalimomupeHIIINMI O3HaKaMHU TaKUX
OTPYEHBb € IIPOHOCH, JUXOMAaHKa, 03HO0O, 0iJb V »KUBOTi, IOJIOBHUH O6ijb,
3aIlaMOpPOYeHHA. YCHOiX 0opoTh0M 3 KHINIKOBUMH iH(MEKIiaMU 3aeXKHUThb
BiJi JOTpPUMaHHA caHIiTapHOI KYJBTYpH. AJKe 3 JaBHiX-JaBeH KHUIIKOBI
iH(eKIlil Ha3MBalOTh XBOpoOaMM OpPYJAHHX PYK. SBiJicM BHUILJIMBA€E IIPOCTeE
IIPaBUJIO: Nic/lsa noeepHeHHA 0odomy 3 pobomu Hu 3 NPoYaAHKU, neped
npuiiomamu ixci, nicas zpaHHA 3 MeapuHamu, nicas 6ideidysanHa myadJe-
my eumuiime pyku 3 MuJoM. A TaKOXX yKHBaHTe JHUIIIe
KHII’A4eHi MOJIOKO Ta BOAY, YVTPUMYy#Tech Bi KYymiBii
XapuoBHUX IIPOAYKTIB, IO Peai3yIOThCA 3 MOPYIIEeHHAM
TeMIIepaTyPHOT'O peXUMy 30epiraHHs, CIIIKYHTe 3a Tep-
MiHOM BIIOJKMBaHHS IIPOAYKTIiB.

Likaeo! @ B mini n00unu opiyiilHo 6usHAHUMU €
79 opearnis. llikaeéo, CKiIbKU O0Op2ZaHi6 pO3PiI3HAIOMbL Y
mpaeHriit cucmemi?

AIKi OCHOBHI HaNpPAMKMU Cy4aCHUX AOCAiAXKEHb npoue-

CiB TpaB/eHHA?

IIporiecu TpaBJIeHHSI € IIPeIMETOM JIOCIil»KeHb OaraThbox OiOJIOriuHHMX Ta
MeIWYHHUX HayK, cepell AKUX (pisiojorisg, racTpoeHTepoJIoris, maTodisioorisa.
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CyuacHi (isiosoriuni mociaifkeHHA TpaBHOI CUCTEMU Ta i1 AisAJIbHOCTI
Bi/Ipi3BHAIOTHCA CIIPSIMOBAHICTIO Ha IMi3HAHHA MeXaHiI3MiB peryadariii pyHK-
Ii#f TpaBHOIo KaHaJly, CEKpellii TpaBHUX COKiB, B3a€MO/Jil TKAHUHHHUX I'Op-
MOHIB TpPaBHOI CHCTEeMH Ta NOBEIiHKH Ha MOJIEKYJIAPHOMY Ta KJIITUHHOMY
piBHaAX. Tak, BIAIKPUTTA rOpMOHY I'peJiH (iioro imje Ha3WBalOTh «'OPMOHOM
roJIOAY») € BaXXJIMBUM JIJIsI PO3YMiHHS PO3YMOBOI afanTallil 1o 3MiH HaBKO-
JUIIHBOT'O cepeJOBUIA 1 JJIA Ipollecy HaBUaHHA.

I'acTpoeHTepooria — po3aiy MeIUIIUHHA, 1[0 BUBUYA€E OyAOBY i (pyHKIIIL
TPaBHOI CHUCTEeMHU JIOAWHUA B YMOBaxX HOPMH i IaToJOrii, IpUYMHU Ta Me-
XaHi3MH PO3BUTKY Pi3HUX 3aXBOPIOBAHL OPraHiB TpaBJIeHHS Ta Po3pobJise
HOBi MeTOAM AiarHOCTUKU, JIKYBaHHSA i MpodilaKTUKMN IIUX 3aXBOPIOBAHB.
IIInpoko 3aCTOCOBYIOTHCA B [1arHOCTHUIII 3aXBOPIOBaHb OPraHiB TpaBJIeHHSA
YJIBTPa3BYKOBIi HocaimkxeHHsa (¥ 3]1), sacHoBaHiI Ha IPUHITAIIAX eXOJOKaIrii,
MeTOJi eHJOCKOIil (BBeJleHHA eHJ0CKOoIla yV MOPOKHUHY MIJIYHKY 1 ABaHAa]-
MATATAN0I KUMKW AJIA Bi3yaJIbHOTO OTJIAAY), peHTreHorpaditHuii MeTo.
HoBi MOKIMBOCTI )i BUBUEHHS OPraHiB TpaBJeHHS 3 ABUJIACH 3 PO3BHUT-
KOM pajJioeJIeKTPOHIKM Ta 3acCTOCYBaHHAM KallcyJ 3 MiHiKaMepaMu IJis
OTpPUMaHHs 3HIMKIiB.

Bionoria + Ximia @ PenmzeHonoziune 0ocaidnceHHA w2t
. AR
mpaeHozo KaHaay 30illcHIOEMbCA 3a 00NOMO020iI0 Memody ; .
wmyuHux Koumpacmie. [[ansa yvozo niddocaidHomy npono-

HYemMbCca «KOHMpAcmHuUill HanoeHlosauw» — cycnernsiio Ba-

pia cyavgpamy. Braawcimv gpopmyny. v .'
A BaSO, B NaSO, q-gj
B CaCO, I' KPO,

AianbHicTb

HasuaavHe 3a60anns. AKi ocodauBocTi TpaBiaeHH JoaUuHU? Modenio-
eanHs 3micmy memu. TPABJIEHHHA JIFOIWHMN.

PoszsusanvHe 3aedaHHs. UM 3ajJIe:KHUTh TpPaBJeHHA JIOAWHH BiJ
30BHIIIHIX BIuIMBiB? KoHcTpyroBanHs oHJIaiiH-TecTiB (B cepBici Online Test
Pad) Ha Temy: «BniauB eKoJIOTiUHMX UMHHUKIB Ha TpaBJIeHHS JIIOOUHU» .

I[inHicHe 3a60aHHA. IIpOEKT Ha OAHY i3 TeM: IIpPO BILJIUB AOCATHEHD
IIPUPOSHUUYNX HAVK i TeXHIKHM Ha JoOpPoOyT i 3M0poB’d JIIOAUHH.

PesyabTaT

OuikyBaHi pe3ynbrati HaB4YaHHA (Y4eHb / y4eHuus...)
* Y3aeanbHroe 3HaHHs ma ¢hopmyritoe sucHosok: npo TPABJIEHHA NIOOAWHA

* 3acmocosye Hasu4ku IHPOPMYBAHHA ma xoHcmpyroe: iHdorpadiky npo 3actocy-
BaHHA HayKOBUX AOCNiMKEHb OpraHiaMy nonHNU

* Busiensie cmaeneHHs Ha pieHi iHOuUgIOyaribHOCMIi ma Cmeopoe: NPOEKT Ha OCHOBI 3HaHb
Npo opraHiam NguHW, iHpopMaLUinHO-KOMYHIKaLINHUX YMiHb Ta LIHHICHUX ysiBNeHb Npo
AOOBPOBYT NKOOAUHU

Camopo3BUTOK

Camoouinwearrna. Ikl Mol pe3yJbTaTH HaBYaJbHOl XiAJIBHOCTI?
Hiaznocmysaavre 3aedanns. TPABJIEHHSA JIIOITVHNA.
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| \ Tema 6. AUXAHHS

Yeecb cnadok xxumms - 3Hat npo ye - OUXAHHA.

lai3 lWupazekuti (1325-1390) - €
nepceKuli i MaoXukceKut noem

1

§ 6.1. AMXAHHA NIOAUHU

Mosa aymka! «3MiHOI0UYM AMXaHHA, MU MOXKE€MO 3MiHUTH CBi#l eMomifiHm
cTaH, Te, AK MU AyMaEeMO i AK MU B3a€MOJI€EMO 31 CBIiTOM» — rOBOPATH IICH-
xoJioru. Yu moroisKyeTech i3 UM TBEPIKeHHAM?

3MICT

fAKe OCHOBHe 3Ha4YeHHA ANXaHHA ANnA opral-lismy III'OAMHH?

IlnxaHHsA, pa3oM i3 XapuyBaHHSM i TpaBJIeHHAM, € eTalloM OOMiHY pe-
YOBHH, eHepril Ta iH(popmMallii, Ha SKOMY OpraHi3M JIIOJUHU OTPHUMYE BcCi
HeoOXifHI peuoBHHM. XapyuoBi IPOAYKTH HAAXOAATH i3 1Kel0, CKJIQAHI IIO-
JKHUBHI CHOJIYKHM PO3IIEIIIOIOTHECA Ta BCMOKTYIOTHCHA, a KpPoB i Jimda mo-
CTaBJAIOTHL 1X 0 KJiTMH. A mo gani? KiaitTmHaM AI8 XKHUTTEAiATBHOCTI
notpiobna EHEPT'IHA. I ocs came Ha miit cramili 1 BUABIAETHCA CYTHICTH
JIUXaHHSA, OCHOBHA POJIb AKOr0 MOJATae y BUBIJIbHEHHI eHeprii MOKMUBHUX
PEYOBHH 3a JOIIOMOTI'0I0 KUCHIO.

IMinicHuit mporec AUXaHHA YMOBHO TOJiJISIIOTH Ha TPU e€TAIU: 30BHIiII-
HE TUXaHHSA, TPAHCIIOPT Ta3iB i BHYTpiNIHE AUXaHHSA. 306HIUWLHE OUXAHHA,
abo raszoobMiH, — 1e 0OMiH rasiB Mi’K opraHidaMoM i HaBKOJIMIIIHIM cepeno-
BUIIleM. 3aBIAKU (Pi3MUHHM IIpollecaM Ha I[bOMY eTalli OpraHisM JOIUHUA
OoTpUMye KHceHb 1 mosbaBiderbea Bif CO,. [lpyruii etran — mpawncnopm
za3ié B opragismi. Moro zabesmneuyiorh piuHU Tila JIOOUHKE — KPOB, JIIM-
da 1 TkaHMHHA piguHa. ['asy po3UMHAIOTHCS B ILJIa3Mi ab0 cIIoJIyyaroThes 3
reMoryio0iHOM KpOBi §i TPaHCHOPTYIOTHCA 0 KJIITHH. BHympiuwne duxanns
BimOyBaeThbes Bike B KiiTuHaX. IIpocTi mo’KuBHI peuoBMHH (aMiHOKHCJIOTH,
JKUPHI KHCJIOTH, IJII0OKO3a) 3a JONOMOTIOI0 (PepMeHTIB KJITHHU PO3IIENJIo-
IOThCA O BOJAM M ByTrJeKHcJjoro raszy. IIpm nmpoMy ¥ BUBLIBHAETHCA TaKa
HeoOXximHa mna »kurrenisabHocTi opranisamy EHEPTIA. 1 came pna mboro
notpiber KUCEHD, 1o 6epe yuacTs y XiMiuHUX peaKIiAX OKUCHEHHS.

AKi npouecn € OCHOBOIO AUXaHHA?

AK BuU 3posyminu, AuxaHHA € (isioso- [lereHeBa
riuHom (pyHKI[I€I0, OCHOBY KOl CTAHOBJIATH
¢ismuuHi i1 xiMiuHi DpolecHu.

Hanxomxenna kucHio Ta BuBegeHHa CO,
3 opra"iamy 3a0esneuyioTh Taki QisumuHi
nporecd AK AUdysia i KoHBeKIisa. Jugy-
3ia — TacuUBHe IepeMillleHHS MOJeKYJ IHU-
XaJlbHUX Ta3iB uepes KJIITUHHI MeMOpaHH 3
MiNSHOK, Je IXHS KOHIeHTpallid € 0iJbIolo, BeHosHa kpoB

o OIiISAHOK 3 MeHINOI0 KoHIleHTpaItien. KoH- In. MocnidosHicms rpouecie
8eKuis — aKTHUBHe NepeHeCeHHS NUXaJlbHUX AUXaHHS
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rasiB cepeoBHUIIeM, 1o pyxaerbes. Ilig wac quxanua O, i CO, mepeHOCATEH-
cs IOBITPAM IO JiereHb, a BCepeJuHiI OpraHiaMy — KpoB’i0.

B ocHOBi guxaHHS — 6i0N102i4uHe OKUCHEHHA, IO 3OiHCHIOETHCA B KJIi-
TuHaxX. OKUcCHeHHsA — 1ie XiMiuHi peaKIlil po3mienjeHHsa COOJAYK 6e3 yuacTi
KHCHIO (aHaepoOHe nuxaHHA) abo 3a JOIMMOMOT0I0 KHCHIO (aepobHe fUXaHHS),
[0 CYHPOBOJKYIOThCA BUBLJIbHEeHHAM eHeprii. KiHIleBUMU npoaykKTaMu
KHCHEBOI'0 OKHMCHEHHA € BoJa i ByrJieKucaui ras. Exdeprisa, 1mo BUBIJIbHSA-
€ThCs IIPA OKHMCHEHH1 B KJIiTHMHaX, akymyJaeTrbess B AT® (cmonyka, 1o
BHUKOHYE (DYHKIIII0O aKyMyJIATOpa eHepril B KJIiTHHAaX).

dizionoriuni, gisuuHi # XiMiuHI Ipollecu NUXaHHA BiIOYBalOTHCHA IIO-

CJIIIOBHO: .

1) eenmuaayia nezewv (aKTHBHe IlepeMi- OcHoeHi NPoueE MnaHHg
IeHHS IMOTOKY MOBiTps B JIeTeHi 3aBHs- 1. BeHTUnsLis nereHb
KM KOHBEKIIii); 2. [a3000MiH B nereHsx

2) zazo006min 6 nezensax (macuBHe mepeMmi- |3. [lepeHeceHHs rasis
IeHHA Tras3iB Misk moBiTpAM i KpoB’io |4.[a3000MiH B TKaHWHaX
MIIAXOM nudysii); 5. KnitTuHHe guxaHHs

3) mpaHcnopm duxanvHux za3ieé (AKTUBHE
IepeMillleHHA Ira3iB IOTOKOM KpPOBi 3aBIAKH KOHBEKIIil);

4) 2a3000MmiH 6 mkaHUuHaXx (IIaCUBHE IIepeMillleHHA rasiB MiK KpoB’i0 i TKa-
HUHHOIO PIIMHOIO IIJIAXOM AUQY3ii);

5) kaimunHe duxaHHA (BUBLIbHEHHS eHepril 3 MOKHUBHUX CIOJYK ILIIXOM
OKHMCHEHHA).
Biosoria + ®isuka @ EHepzia He suHUKAE 3 HiY020 i He 3HUKAE 8 HIKY-

ou, a moxce auule nepemeopoeamuce 3 odniel gopmu Ha inwy. Hasusarw
yell ynieepcaavHUll 3aKOH npupodu

AKi 0c06/UBOCTI AUXAHHA NOAUHU?

lNereHeBe AuxaHHA — ue JuxaHHsa 3a 00NOMO20I0 6HYMPIULHIX Op2aHiE
2a3000MiHY, AKUMU Y A00UHU € aezeHi. Takuili TUIO AUXaHHA Iependauae
TiCHUH B3a€MO3B’fA30K AUXaJIbHOI CHCTEMHU 3 KPOBOHOCHOIO, OIIOPHO-PYXO-
BOIO Ta PeryjJsiToOpHUMH cucreMaMu. OKpiM Toro, AUXaHHS JIIOJUHHU Mae
PAL ocobJIMBOCTeM, 1[0 BU3HAUYAIOThCA 11 6i0coIiaJIbHOIO IMPHUPOIOIO.

B 3B’sA3KYy 3 IpAMOXOAiHHAM I'pyJHa KJIITKa V JIOJAUHHU CILIIOINEeHa cIle-
peny Hasal, IO CYTTEBO BIJIMBae Ha NuUXaHHA. BecTaHOBIEHO, 1[0 BepXiBKa
JereHb y 3B’SI3KY 3 MaJIOI0 PYXOMICTIO BepXHiX pebep BeHTHJIIOETHCA HeJO0-
CTaTHbO, a HUKHI YaCTKU JIeETEHb 3aBAAKU CKOPOUeHHIO Aiadparmu 3abes-
MeYyIOThHCA IIOTOKOM IIOBITpA AKHaWKpaine. B 3B’A3Ky 3 mMuM y JIOAUHHA
BUMIJAOTH TPU TUNU NUXAHHA — 2pYOHULL, Yepe6HUll Ta amiwanuill. 'pynue
IUXaHHS BU3HAUAETHCA MiKpeOepHUMHU M’s3aMU, yepeBHe — AiadparMaib-
HHUM, a 3MilIaHe — 3a0e3leuyeThbcsd CKOPOUEHHAM MiKpebepHUX M’A3iB i
miapparmu. IlepeBaskaHHSA TOro UM 1HIIOTO THUIIY AUXAHHS 3aJI€XKUTh BiJ
craTi (v *KiHOK 37e01JIbIIOoro rpyaHe), BiKky (Vv HOBOHApO/KeHUX UepPeBHUM
TUIO OIUXaHHA, V OiTeld 2 pokiB — 3MimiaHe, y 3—7 POKiB — I'pyAHUM), IIpO-
(ecii (v aromeit GpizuyHOI IIpalli nepeBakae YepeBHUUN TUIll nuxaHHa). Haii-
CIIPUATAUBININM AJIsI BEeHTHUJAIII JereHb € 3MilllaHU# TUIO TUXaHHS!

HailiiHTeHCcuUBHIiIlle CIOXKUBAIOTh KHCEHb KOpa BeJIMKOrO0 MO3KY, CepIle,
MMeviHKa 1 HUPKHU, TOMY I[i OpraHd NOTPedyIOTHL MOro IMBUIKOI0O JOCTaBJIeH-
HA Y BIiAIIOBiHOCTi 3 moTpebaMu.
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Y noamHEN ayke noOpe po3BHMHEHI MeXaHi3MH peryJsallil IuxXaHHs, 0CO-
6JMBO Ti, I[0 3MiMCHIOIOTHCA 3a yYacTH KOPH BEJHKOI'o MO3KYy. Bucokuit
PiBeHBb 3aJIe’KHOCTI AUXaHHS BiJi KOpPHU HiBKYJIb OOYMOBJIEHUH ydacTiO OH-
XaHHA y 3[ilicHeHHI MOBU, siKa 3a0e3IleuyeThCs MOBJIEHHEBHUM allapaToM.
Coocrepiraerbca B3a€MO3B’A30K AUXaHHA 1 3 IMMO3UTHBHUMH Ta HeraTHB-
HuMHU emoIliamu. Tak, raubOoke uepeBHe NUXAaHHSA 3acCIIOKOIOE JIIOIUHY, a
THiB UM CTpecoBa CUTyallisl COIPUUYMHIOE Iepexia Ha
rpyaHe TUXaHHI.

Bionoria + Tino nwguuun @& Ileit m’a3o086uii op-
2aH Hasusawombv dpyzum cepyem. Koau 6iH ¢yHKUio-
HYE npasunvHo, 6i06ysacmuvcsa oHo8AeHHA 75—80 %
06’emy nosimps nid wac xkoxucrHozo eduxy. Hasuasaio

opzan. [T T T TT] T“T [ ]

KopoTKo npo rosnoeHe

»  OUXAHHSA — cykynHicme npouyecie, wo 3abesnedyroms Ha0X00XeHHS KUCHIO 8 opea-
Hi3M, (020 8UKOPUCMAHHS KlimuHamu 05151 ompuMaHHs eHepeail | eudaneHHs 3 op2aHis-
My 8yalieKucrio2o 2asy.

> [OuxaHHsi — CyKyMHICTb cknagHux gisionoriyHux, isnyHuX i XiMi4HMX Npouecis.

) [duxaHHs nioguHu Mae psia ocobnuBocTer NoB'A3aHUX 3 NPSAMOXOAIHHAM, CYCMiNbHUM
crnocoboMm XUTTH, MOBOK Ta eMOLliISMW.

AiAAbHICTD

HasyanvHe 3a60aHHs. ¥ UoMy cyTHicTh nuxaHHA? OnopHa cxema. J[IU-
XAHHA JIDIUHNA.

Possusanvrne 3asdarnusa. Aki ¢isuuHi Ta XiMiuHiI mMpolecu € 0CHOBOIO
OIUXaHHA JIOOUHU? [HmenexmyanvHo-po3susaibHa énpasa. IlocailoBHIiCTh
Ta 3B A30K IIPOIECiB AUXaHHA.

I[inHicHe 3a680aHHs. UM icHye 3B A30K Mi IMXaHHAM JIOINHM Ta 11
cBoOoaorw? Bnpaea das eusnauerHHs. [1lo Take cBoboga «CBOBOIA»?

PesyabTar

OuikyBaHi pe3ynsraTyv HaB4YaHHSA (Y4yeHb / yyeHuus...)
* BusHa4ae: ocHoBHe noHaTTa AUXAHHA NKOOWHA

*  Yceidomrioe nizHasanbHy cumyauito: ans OBIPYHTYBAHHS 38'sisky Mix cpisionoriy-
HUMM, PIBUYHUMK Ta XIMIYHMMK NpoLecamMmun ANXaHHA

* BusHa4ae cymHicme UiHHicHOI kameaopil: CBOBOOA NKOAUHAU

Camopo3BUTOK

Camoopezanizayia. Kpeamuene 3aedannsa. Bubupaio TeMy IJIsl CTBOpPEH-
HA Ta Ipe3eHTallil (3aXMCTy) HaBYAJBHOI'O IIPOAYKTY Ha MiJICYMKOBOMY
ypoIii (IUB. JOJATOK [0 IMiPpYUYHUKA).

Camonasuanus. OcobucmicHe 3asdanHsa «Baacmueocmi xapakmepy».
TecT Ha BHYTPIIIHIO ¢cBOOOAY (32 OMUTYBAJIBLHUKOM «f i cBiT»).

Camoouyinoeanna. Tecm-npozHo3yearnua. Jluxanua TBapuH.
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Dum spiro, spero
(lMoku duxato, cnooisarocy).

Osioiti ((43p.00oH.e.— 6. 18p. H.e.) -
pumcekuu noem

§ 6.2. AUXA/IbHA CUCTEMA NIOAUHU

Oue nuTtaHHA! Icaye poszgin foru (xarxa-iiora), 110 3 JOIO-
MOT0I0 Pi3HUX II03 (acaH) Ta coeliaJbHUX AUXaJIbHUX BIpPaB
(npaHasiMa) HaBYa€ PO3BHBATU 1 MOJIIIIIIYBATU MOXKJIMBOCTI
Bchoro opraHismy. «Mora icHye y cBiti, ToMy mjo Bce B3a-
€MOIIOB’sI3aHO» — SIK BHCJIOBHBCS OJMH 13 MyJpeIliB. A uu
icHye B3a€EMO3B’ 130K OPraHiB AUXaHHA 3 CBOOOI0IO JIFOJUHU ?

3MICT

AKi GyHKLUiT BUKOHYE gUXa/bHA CUCTEMA NIOAUHN?

ONXAJIbHA CUCTEMA 1OQUHU yTBOpPeHa NOGIMPOHOCHUMU WAAXAMU
i nezenamu. Ii ocHOBHUMHU (DYHKIIAMHU € IpOBeJeHHS IOBITpA 3 KUCHEM,
BUJaJIeHHA JEeTKUX IMPOAYKTIB oOMiHY Ta (PpYHKIiAg ra3zooOMiHy HOBITpsa 3
KpoB’10. TicHUII B3a€MO3B’sI30K OpraHiB AMXaHHsS 3 OpraHaMH OIIOPHO-PY-
XO0BO1, KPOBOHOCHOI, TPaBHOI, CECHCOPHHUX Ta PeTryJATOPHUX CHUCTEM PO3IIH-
PIO€E IepeJiK (PYHKI[IN JUXaJbHOI CUCTEMH.

Il1a npoBeJleHHs IOBITPA (nogimpoHocHa QYHKYisA) OPraHU NUXaHHA U
CTiHKH IIOBITPOHOCHUX HIIIAXIB moOyJZOoBaHi 3 OMOPHUX eJIeMeHTiB (KicTKH,
XpAIli, 3B’AI3KH), 3aBAAKM SKHNM BOHH He CIIQJaloThCA 1 IMOBiTpPA BiJIBHO
IUPKYJII0E OpH BUAUXY i BAuXYy. Hanmpukian, B yTBOpeHHiI HOCOBOI Iiepe-
ropoIKH OepyTh ydacTh pellliTuacra, IifHeOiHHI KicTKM Uepena, KapkKac
Tpaxel YTBOPEeHHUH TiaJiHOBUMH XpAniamMu. BHYTpimHA ciamu3oBa 000JI0HKA
MOBITPOHOCHUX IMIJAXIB MICTHUTh CJAM30BI 3aJI03U, CEKPeT AKUX 3BOJIOKYE,
oOBoJIikae i BUAaNAe MUIWHKHU 3 IMOBIiTpAM (3axucHa (pyHkKuig). ¥ CTiH-
KaX MOBITPOHOCHUX NLIAXiB poaTamioBaHa JiiMdoinHi yTBopu (6poHXO0aco-
niioBaHa JgiMdoigHa TKaHWHA), 10 3aXUIAIOTh OPraHi3M BiJi aHTUTEeHiB
(imynHa ¢pyrkruis). HocoBa mOpoKHMHaA MICTUTH HIOXOBI pellelTOpPH, IO
CIIPUIIMAIOTh Ta IlepelalTh iH(popMaIlilo o0 KOpH IIiBKYJb, e (DOPMYIOThCS
HIOXOB1 BifiluyTTa (vymmesa QpyHKuyif). ¥ ropTadHi pos3TallloBaHUN I'0JIOCO-
BUI amapaT, KW y cIiBOpamni 3 A3MKOM, rydbaMu, IIIOKaMH, I'OJOBHUM
MO3KOM, 3a0e3mneuye MOBJEHHS JIOAUHU (36YKOYmMeEopweansvHa (PYHKUIA).
A TicHI KOHTaKTH OpPraHiB IUXaHHS 3 KPOBOHOCHUMU CYAUHaAMHU 3YMOBJIIO-
IOTh y4acTh AUXAJbHOL cUcTeMHd y (Di3WUYHIA TepMoperyndnil (menJsaopezy-
AAYilHA PYHKYIA).

Ta6nuusa. ®YHKUIT AUXANbHOI CUCTEMMW NIOOUHU

Ha3Ba 3micT
[losimpoHoCHa MNpoBefeHHs NoBITPSA ANsi ra3000MiHYy B fiereHsx
BudineHa BuganeHHa 3 KpoBi B npoueci ra3oobMiHy BYrfeKUCnoro rasy

@yHKYis 2a3006MiHy | LLIBUaKu obMiH KUCHEM i BYrMEeKUCnMM rasom MiXK NoBiTPSAM i KpOB't0

TennopeeynsuitiHa | Perynsuis TemnepaTypu Tina Yyepes BunaposyBaHHA BOAW 3 NOBEPXHI
nereHb
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3axucHa Cnua, BiNKoBMIA eniTenin guxanbHUX LWNAXIB 3aTPUMYOTb Mun,
3BOSOXYHOTb NOBITPS

IMyHHa JlimpoigHa TKaHMHa OuxanbHUX LWINSXIB 3axXMLLaloTb OpraHiam Big
MiKpoopraHi3miB

Uymmesa B HOCOBI NOPOXHMHI MICTATLCA HIOXOBI XeMopeLenTopu

3sykoymeo- lopTaHb MICTUTbL ronocoBui anapar, Lo 3abe3nedye 3ByKU Mpu

prosasnbHa BUAMXaHHI NOBITps

flka 6ygoBa Ta PpyHKLii NOBITPOHOCHUX WAAXIB?

MoBiTpOHOCHI WNAXM NoAinAThCcA Ha BepxXHi (Hocosa nopoxwHuHa i
eaiomkKa) Ta HUXKHI (2opmaHns, mpaxes 1 6ponxu). CTIHKH opraHiB yTBOpPeHi
TpbOMa OOOJIOHKaMM: CIOJYYHOTKaHMHHOIO, M’S30BOI0 Ta cJam30Boo. [lo
BEPXHIX JUXaJbHUX ILIAXIB, AKI NepIIMMHU CIPUMMAalOTh HOBITPA i3 Ha-
BKOJIMIIIHBOT'O CepefOBUIIla, HAJIeKaTh HOCO8A NMOPOMCHUHA 1 z10mKa.

Ta6nuus. BYAOBA TA ®YHKUII NOBITPOHOCHUX LWINAXIB

Hasea Bynosa DPyHKUIT
Hocosa |Mae HocoBi xoau, NPUHOCOBI Nadyxu, Y CrU30BiIi | 3irpiBaHHS, 3BOMOXEHHS,
nopox- |0DOMOHLI HIOXOBI peuenTopu, CrU30BI 3arosu, | OYULLEHHS, 3HELLKOIKEH-
HUHA BiiKOBUM eniTeniin i rycty citky kaninapis. Cnua |HA nosiTpa. CnpunHATTA
MICTUTb Ni3ouum 3anaxis
Mmotka | JlinkonodibHuin yTBip, Mae oTBopK (XoaHu), Wo 3’ea- | [oBITPOHOCHA, 3axX1cHa
HYIOTb 3 HOCOBOK NMOPOXHUHOK, Ta MUrOANUKA
lopTaHb |[MapHi Ta HenapHi XpsLi, pyxoMo 3'efHaHi 3B’A3Ka- | [TOBITPOHOCHA, 3aX1CHa,
MW, rONOCOBUIA anapar 3 rofloCoOBMMU 3B’A3KaMu YTBOPEHHS 3BYKIB
Tpaxes | Tpy6konoaibHum yTBip 3 16—20 xpsoBux Haniski- | [OBITpOHOCHa, 3axmUcHa
neub, CN1M3oBa 3 BIMKOBWUM eniteniem i nimcosya-
nuKkamm
BpoHxu | lonoBHI OpoHXM 3 XpAWOBUX Kineub posranyxy- | [oBiTpOHOCHa, 3axucHa
loTbCsl 0 BpoHXioNn 3 yTBOpeHHAM 6poHXianbHO20
depesa

Bionoria + /latuHa @ Yeidnosio-
Himb no3HaueHi cmpykmypu 3 ix Jaa-
MUHCbKUMU Ha3eamu: cavitas nasi,
pharynx, laynx, trachea, bronchos,
pneumon (pulmones), diaphragma.

Aki ocob6/uBocTi 6yg0BU NereHb?
IlereHi — 11e mapHi BHYTpPIiIIIHI acumMe-
TPUUYHI OpraHM: IIpaBa JiereHs CKJaja-
€ThCA 3 3 YaCTOK, JiBa — 3 2. 330BHI
JieTeHi BKPUTI nJseaporo, Aka Mae 2 JIUCT-
KU: 8HYMPIiWlHill JTACTOK 3POIIeHUN 3
JeTeHsIMHU, a 308HIiUlHill — 13 CTIHKaAMH
TpyAHOI TOopoXHUHM. MixK JaucTKa- _
MU B3HaAXOQUThCA BY3bKa MNOPOMCHUHA In. CmpykmypHo-ghyHKUiOHanbHa
nJaeepu 3 pifiuHOIO (IIOJIeruiye KoOB3aH- OOUHU,“‘? negeHb: 1 Mgy
HA JINCTKIB ILJIEBPHU IIiJ Yyac AUXAJIbHUX apmepis; 2 — neseHeea eeta, 3 —

XiB) 1 HeraTuBHHM THcCKOM (Ha 6—9 SARDERG CIRIGE i = a/Tha8a/w, G
py anbeeonsipHULl MilueYyok; 6 — duxarb-

MM PT. CT. HUKYMI Bif aTMOCQEPHOro). . 6pOHXIONU; 7 — KiHueea 6poHXiona
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Ha BHyTpimHi#l moBepxHi JereHb po3pi3HAIOTH 8opoma JezeHig, depes AKi
BXOJIATHL OPOHXH, JIeTeHeBa apTepisd 1 HepBU, a BUXOAATH — JIBI JleTeHEeBl BeHU
1 mimdpaTnuHi cyauHHu. JlereHi y JIOAMHM, K 1 Y BCiX ccaBIliB, MalOTh aJibBe-
OJIIPHY OYIOBY. A/nb8eosiu — 1ie JereHeBi nmyxupii giamerpom 0,15 MM, aki
€ BUIIMHAHHAMHU aJIbBeOJAPHUX MimieukiB. CTiHKM ajibBeoJl CKJIaJaloThCs
3 OTHOIIIAPOBOTO ILJIOCKOTO emiTeNilo i TOHKOTOo IIapy eJIacTUYHUX BOJOKOH
Ta BKPUTI CiTKOI0O KPOBOHOCHHMX KaIlJapiB. BHYTpiNIHA ITOBEePXHS aJIbBEOJI
BUCTUJIAETHCSA ILUIIBKOIO 3 OCOOJIMBUX PEeUYOBHUH — cyp(aKTaHTiB, IO IIOJIEr-
mMyoTh Audysio rasiB, mepelrrkoiKaTh iX 3JUIaHHIO Ta 3aXHIAIOTh Bif
MikpoopraHidmiB. KinbKicTh anbBeos B 060x JereHax 300—-350 miaH, iXHA
3arajbHa nmoBepxHsA mepeBuinye 100m?, To6To B 50 pasiB Gijbla 3a MoBepx-
HIO IIIKipH, Ifo 3abe3meuye Ay»Ke INIBUAKHWII ra3000MiH B JereHsaXx.

Bionoria + Mucreyteo @ Hasgimbv ai-
doMux YKpaiHCbKUX ma 6cec8imHbo8idoMux
cnieakie. Ax eu dymaeme, uu 0O0CMAMHBLO
auule 8podiceHUx ocobausocmeil 2010C08020
anapamy, w06 cmamu 2apHuUMU cnieaxkamu?

['onocosi 3B'A3KM

B PO3iIMKHYTOMY B 3iIMKHYTOMY

KOPOTKO I'IPO roZ10BHe CTaHi (MOBYaHHA)  cTaHi (MOBMEHHS)

» OUXANbHA CUCTEMA NOOUHU — ue cykynHicTb opraHis, Wo 3abeane4yoTb Haa-
XOMXKEeHHA KUCHIO, rasoobmiH 1" BUOanNeHHA BYIMeKUCnoro rasy.

» TOBITPOHOCHI WNSAXM — Lie OpraHu AuxanbHOI CMCTEMU, NPUCTOCOBAaHI 10 NpoBeaeH-
HA, 3BOJTOXEHHA, 3i|'piBaHH$l Y OXOJIOOXEeHHA, OYNLLUEHHA i 3HEeLUKOOXeHHSA I'lOBiTpFI,
AKE Ma€ noTpannuTy 40 NereHb.

» JlereHi — ue napHi BHYTPILLHI opraHy rpyaHoi NOPOXHUHU, MPUCTOCOBaHI 0 BUKOHAHHA
ra3oobMiHy.

AifAAbHICTD

HasuanvHe 3agdarHsi. Yu icHye B3a€M03B’I30K OYJIOBM OpPraHiB JUXaH-
HA 3 iIXHiMH dyHRIiaMu? Onuc 3 donomozoro mabauui «Bydosa ma pyHk-
uii». IUXAJIBHA CUCTEMA JIFO[IUHNA.

Pozsusanvre zasdarna. SIk pyHKLiA ra3000MiHy mo3HavYaeThesl Ha OyIOBi
JereHb? [HmenekmyaavHo-po3sueasvHa énpasa. 'azoodMiH Ta Oy0Ba jJereHb.

I[inHicHe 3a60aHHA. YN BiIpi3HAETHCA 3a OyIOBOIO I'OJIOCOBHH amapar
BHIATHHX clliBakiB? Bnpasa dasa cnpuiimanua. IEAuBifyanbHi 0cOGJIUBOCTL
OyZ0BH rOpTaHi.

PesyabTaT

OuikyBaHi pe3ynsratu HaB4aHHA (Y4yeHb / y4eHuus...)
» Onucye: ocobnueocti AUXANbHOI CUCTEMU NIOAUHU
*  @opmynioe oyikysaHi pesynbmamu: ons OBrPYHTYBAHHSA B3aemo3sg'sisky Oygoeu ne-
reHb 3 yHKUIE0 ra3oobMiHy

* Busiensie cmasieHHsI Ha pigHi cripuliMaHHs ma 8UC/108/1H0€ MIipKygaHHS: Npo BionoriyHy
iHAMBIAYanbHICTb rofI0COBOro anapary JSIo4VHKU

Camopo3BUTOK

CamonasuanHns. Peeynamuene saedannsa. I'padiunnuii opraniszarop. Ta-
onunsa «BynoBa Ta QyHKIII».

CamoouinweanHnsa. 3aedanHsa 0as posnizHaeanHs. Tecr. JluxanbHa cu-
cTeMa JIIOIUHU.
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3 nosimpsa sumkaxa ce0600a N0OUHU.

Opidpix Hiywe (1844-1900) -
HimeybKul ¢hinocogh, ncuxonoe, inonoz

§6.3. 30BHIWIHE ANXAHHA

MeTtukyemo! IloBiTpa — npupojHa cyMmimn En. 0,03 % CO,
rasis, 3 AKHUX CKJIaJacThcsa aTMocohepa 3eMJi. 1
OCHOBHUMM KOMIIOHEHTaMM IIOBIiTpPA € a3om

Bn.79 % N,

(78,09 % 3za o6’emom) i Kucens (20,95 %),
a TaKOoX 6yz/leKucaull za3, BOJAHaA mapa Ta
iHepTHI rasu (aproH, HeoH Toilo). Yomy came
KHCeHb BUKOPUCTOBYETHCA MJIsA AUXAHHA, a
He as3oT, AKOr'o y moBiTpi Habarato Ginbime?

3MICT

Ak Big6yBa€eTbCA BEHTUAALIA /I€reHb | AUXanbHi pyxu?

Ilepmium eTamnoM 30BHIIIHLOIO JUXAHHA € 00MIH NOBIMPA MiH 306HiUL-
HiMm cepedosuuiem i anb6e0lAMU Je2eHb, ULO0 00CA2AEMbCA PUMMILHUMU OU-
XaavHuMu pyxamu — eduxom i euduxom, ab6o BeHTUNALUIs nereHb. OcKiTbKHU
JleTeHi He MAalOTh BJACHUX M’ fA3iB, TO IXHIO BEHTUJIAIIIO V JIIOAWHU 3iii-
CHIOIOTh: a) IPyJHAa KJITKa i3 30BHINIHIMHU i BHYTPIIIHIMHU MiKpeGepHUMU
M’sI3aMU, IKi IPUBONATE 1i B pyX; 0) miadparma; B) IOTMOMiKHI M’ A31 BIUXY
(rpynHi, Tpamnenienoxi6HUNA); T') TOTIOMiKHI M’ a31 BUAUXY (UepeBHi).

OuxanbHi pyxu — pummiyHi npoyecu, @
wo 3abe3neyyoms 00 MiH nosimpsa Mixc
306HIUWLHIM cepedosuULeM | ANb8EONAMU
JezeHb. B ambBeosn JiereHb aTrMocdep-
He NOBITpA HaJXOJUTh 3aBAAKU BIUXY, g
a BUXOIWUTH i3 HUX i3 3MiHEeHHUM CKJia-
JIOM 3a JIOIIOMOI'0OI0 BUIUXY.

Baux — akTUBHUN IIpollec, IO 3a-
Oesmeuye 30iJIbIIeHHA I'PYAHOI KJIITKH.
Ilix uac cHokifiHOroO BJIMXY MiXKpe-
OepHi BOBHIIIHI M’3M CKOPOUYIOTHCSH
U migHimMailoTh pebpa, amiadparma cko-
pOUYYEThCHA, CTa€ ILJIOCKINIOI Ta OIy-
CKAETBCSA NOHU3Y. IIpm IBOMY 00’eMm In. [QuxansHi pyxu moduHU:
IT'PYAHOl1L TIIOPOMHHUHHU 361JII>IIIy€TI>CH, 1 —80ux; 2 — esudux
TUCK y JIETeHAX CTa€ MEHIIHM 3a arT-

MocdepHUil i mMoBiTpA moTpamnise A0 JereHb. Ilim uac rambGokoro BAUXY
BiiOYyBaeThcA OJHOUAacHe CKOpPOUEeHHA MixKpebepHUX M’ dA3iB, miadparmm, a
TaKOK JeAKHUX M’ A3iB IPyAHOI KJIITKM Ta ILJIEYOBOI'O IIOACY.

Buaux — nmacuBHUII Ipoliec, AKHH IPUBOAUTH IO 3MEHINEHHA I'PyAHOL
kaiTku. Ilig yac cmokiiiHoro BHAMXY MiKpeOepHi 30BHIIIHI M’A31 poscJa-
OsroloTheA 1 pebpa omycKaloThes JOHU3Y, Oiadgparma pos3ciaabiaioeTheA Ta
CTa€ OMYKJOI0. 3aBAAKH IILOMY 00’€M I'pPyAHOL KJIITKHU 3MEHIIYETLCSA, TUCK
y JlereHdX cTa€ OLABIINM 3a aTMocepHHH i MOBiTpA BUXOIUTH 3 JIeT€Hb.
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Ilix wac ramboKOro BUAMXY, AKHI € aKTHBHUM IIPOIlecOM, BiiOyBaeThcs
CKOpPOUYEeHHs BHYTPINIHIX MiKpeOepHUX M’A3iB i M’ s3iB UepeBHOI CTiHKU.

Biosoria + ®isuka @ IIfo asase cobow dugy3zia?

Ak Big6byBaeTbCA ra3oobmiH B ereHAax?
BouxyBaHe mOBITpPA MicTUTh Maiiike
21 % xwucHio, npubausao 0,03 % Byriekuc-
Joro rasy u 6amspko 79 % asoTy, Boay Ta
iHepTHi rasu. Ilicia rasooOMiHY B JiereHsx
CKJIaJ, BUAUXYBAaHOI'O TOBITpsA BiKe Oyae iH-
mM: KucHio 16,3 %, BYIJIEKHCJIOIO Trasy
4 % 1 79,7 % asory, Bofa Ta iHepTHi rasu.
PizHuii BMiCcT KHCHIO 1 BYIJIEKHCJOIO rasy y
BAUXYBAaHOMY 1 BHUIMXYBAHOMY IIOBITpi ITO-
SACHIOEThCA OOMiHOM rasiB y JIeTeHsX.
Fa3006MiH B nereHsix — 06min O, i CO, wns-
xom Ougy3ii MiH anvb8eosAPHUM NOBIMPAM i
eeHo3HoM0 kpos’io. 11i mponecu BigOyBaloThCA
B ajJbBeoJsiaX 1 HaMOIMKUUX O HUX OpOH-
xiojyiax. ¥ IIOBiTpi, 10 AOro BAMUXAE JIIOJUHA, In. Fa3006miH & anbeeonax
KHCHIO MicTuThes Oisblle, HiK y BeHO3Hiil NeeeHb | & KnmuHax mina
KpOBl, II[0 HaAillljga B JiereHeBl Kamijadapu.
Tomy KuceHB y peadyJbTaTi Audy3il BiJIbHO NPOHUKAE KPi3h CTIHKM aJibBe-
0JI 1 KamiigapiB y KpoB. BojHouac ByrJekucINi ras y pe3yabTaTi Audysii
NPOHUKAE 13 BEeHO3HOI KPOBI B aJIbBeOJIIpHE IIOBITPA HM IIiI Yyac BUAUXY
BHUBOJHUTLCA 3 OpraHiamy.

Biosoria + MeaguyuHa & B ymosax 3 po3pidsceHum nogimpsam ma no-
HUNCCHUM AMMOCPEPHUM MUCKOM Y JI00UHU PO3BUBAEMbCA BUCOMHA XB0-
poba. AKki 03HAKU Yb020 NOPYULEHHAL

AKi OCHOBHI NOKa3HUKMU 30BHILUHbOIO AUXAHHA?

Ina mocimiyKeHHS BeHTHUJAIIl JIeTeHb Ta OTPUMaHHA iH(opMaIllii mpo
¢isuuHMUI cTaH OpPraHi3My 3acTOCOBYIOTH MeToJ cIriporpadii. 3a mgomomo-
rolo MeTONy BH3HAUAIOTh TaKi MOKa3HUKU, AK:

*  XBUJAUHHUIL 06’em JUXaHHA

(XO/[l) — KinpKicTh HOBITpPA, IO 60\:)8”) i
BAUXA€ETbCA 1 BUAUXAETHCA IIPO- P A

TAMOM OJHiel XBHJIWHU (HAIpHU- 50001 EMHiCTbT Tm,mesa
KJaJ, SIKII0 Y CIOKIMHOMY cTaHi PezepBHuiA BOUXY EMHICTb 3aranibHa
JoAuHA pobuTh 16 muxambHUX ~ 4000]{00'€M BANXY E#e*;gz
pyXiB 3a XBUJIMHY 1 II0pasy AvxanbHui

BAUXa€ ¥ Buamxae npubimano 30001 _

500 ma moBiTpa, To XOII = 0,5 1 x LM
x 16/xB = 8 11/xB); 20001 pe3eppHuit 06'em

(DyHKuTonaana

» 3aNMLKoBa
« JduxaavHuil o6’em (I[O) — o0’em 1000 Bmawxy EMHICTb
. . : &
IOBITPA, AKHUHU JIIO',EEI/IHa BIUXac 1 JaNVLIKOBHIi 06'em
BHUAUXAa€E IIPH CIIOKIMHOMY JUXaH- v

Hi (6msbko 500 mui);
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« dodamrosuit 06’em ([IT10), abo pesepsHuil 06’em 60uxy — MaKCUMAIb-
HHUI 00’eM MOBITPA, AKe MOXHa BAUXHYTH ITicjsd 3aKiHUeHHA CIOKIAHOTO
Bauxy (6auspko 1500—-2000 mi);

«  pesepeHuill 06’em euduxy (POBun) — makcuMaabHUN 00’€M IOBITpPA, IO
BUAUXAETheA Hicad crnokiiHoro Buauxy (1000-1500 mu);

«  XuTTEBA EMHicTb neredb (WKEJI) — Hallbinvwuili 06’em nosimpsa, axKuil aio-
JuHa modxce suOUXHYmMuU nicas Halleaubwozo eduxy (FAEJL = 10 (0,5 n) +
+ I10 (1,5-2 n) + POBug (1,5 x1) = 3,54 x). JKEJI 3anexkuts Bing:
6iky, cmami (y »kiHOK — 3—3,5 1, y 4onoBikiB — 3,5—4,5 1), ppizuurozo
pozeumky (y TpeHOBaHUX Jwofeit — 6—7 1), nosomenus mina, pocmy
TOIIIO.

Bionorisa + CnopTt & ®Ppudaiieine (8invHe NipHAHHA) — Ye
cnocib nideodH020 3aHYPEHHA, AKUL 6a3yembcsa HA 3aMPuUM-
yi duxamHa 0o eéuxody Ha nosepxHio. Pi3ion0zi1HOI0O OCHO-
6o 3ampumku JuxaHHA (anHoe) € nipHAJbHUL pegeKc.
Ifikaso, aki 3MiHU 6 OpzaHi3Mi 00380aAI0Mb CNOPMCMEHAM
sampumyeamu ouxaHHa 6iavue 10 xa?

KopoTKo npo ronosHe

»  BEHTUNAUIA NEFEHb 30ilcHioembcs 3ag0sku duxanbHUM pyxam — eouxy i euduxy,
WO NocmitHo i pummi4HO 3MiHooMb 0OUH 0OHO20

» [a3000MiH B nereHaXx — CyKynHicms npouecie, 3asdsKu sSKUM 8EHO3Ha Kpoe rnolbas-
N1IEMbCS 8Y2I1eKUC/I020 2a3y U Hacu4vyemsbCs KUCHEM, NepemeoprorHUCh i3 8@HO3HOI
8 apmepiarnbHy.

»  OCHOBHVMMU MOKa3HWKaMWN BEHTUNALIT NereHb € XBUNUHHUA 06'eM AVUXaHHS Ta XUTTEBa
EMHICTb NereHb.

AiaAbHICTD

Hasuanvhe 3a60arHs. YoMy BEeHTHIAIIA JIeTeHb € eTaloM 30BHIIlIHBO-
ro nuxaHHa? [losacHenHs 3 eukopucmauHam gpeiny «Tpu xwoarvopu». 30B-
HIIMTHE IUXAHHSA.

Poszsusanvhe 3asdarHs. Ik mochaigmyroTh 30BHiIIHEe muxanusa? ITPAK-
THYHA POBOTA 6. CniporpamMa Ta IOKa3HMKH 30BHIIIIHBOIO JUXaHHA.

I]innicHe 3a60aHHA. SIK KACeHb Ta BYIJIeKHCJIUN ra3 MOKYTh BILIMBATH
Ha caMoOIIOUyTTA JoaguHu? Bnpasa dasa peazysanHA. BIIINB ByIJIeKUCJIOTO
rasy Ta KMCHIO Ha I'OJIOBHUH MO3OK JIIOAUHH.

PesyabTaT

OuikyBaHi pe3ynsraTyv HaBYaHHA (Y4yeHb / yyeHnus...)
* [osicHroe: ocobnueocti 3SOBHILWWHBLOIMO AUXAHHA NKOAUHA

* OpeaHizosye: OBINPYHTYBAHHSA B3aeM03B’A3Ky NMOKa3HMKIB 30BHILLHBOIO AUXaHHS i3
i3NYHUM CTAaHOM OpraHiamy

* Busiensie cmaenieHHs Ha pigHi peasyeaHHs ma MOSICHIOE: 3B'A30K 30BHILLUHLOIO ANXaHHSA
i3 OISANbHICTIO rOSTOBHOIO MO3KY

Camopo3BUTOK

Camonasuannsa. Komynikamusene zasdanns. TecT-BinmoBigHicTs. JlaTu-
Ha OpraHiB AUXaHHI.

CamoouinweanHns. Penpodyxmuene 3agdanns. Tect. 30BHINIIHE AUXaHHA.
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KuceHb - ye 8icb, Ha8K010 AKoOI
o6epmaemoca 8ca 3eMHa Ximis.

€Hc Akob bepuyeniyc (1779-1848) -
weeocbKul XimMik

§ 6.4. TPAHCNOPT AUXA/IbHUX TA3IB

AHanizyemo! BueHi BusBMIM, II0 KPOB TBapMH MOKe OyTH pi3HOro 3a-
O0apBiaeHHsaA. 11lo BU3HauUae KOJIip KPOBi Yy TBapuH i JIOAUHU?

( Femorno6iH || FemouiaHiH | XnopokpyopuH (FemepuTpUH |

DOBS

YepBoHa kpoB || BnakuTtHa kpoB | 3eneHa kpoB | Dionertosa kpos
(xpebeTtHi) (naByku, paku, (okpemi (nnevoHori
roroBOHOri KinibMakm, MOJITHOCKHN)
MOJTHOCKHN) n’siBKA)

3MICT

fK BigbyBa€EeTbCA TPAHCNOPT AUXA/IbHUX rasie?

TPAHCMNOPT OUXAINBbHUX TA3IB B opraHiamMi JIOOMHH 3IiMCHIOETHCS
KpPOB’I0, IKA PYXA€THCA 3AMKHEHON KPOBOHOCHOW cucmemoio. Ilo merene-
BHUX apTepifAX MaJoro KoJjia KPpOBOOOITy [0 JereHb HaJAXOAUTh BEHO3HA KPOB
3 CO,, a 1Mo JereHeBUX BeHaX BiJl JiereHb y>Ke Teue apTepiaJbHa KpOB, Ha-
cuYeHa KHcHeM. BoHa HaAXoAuTH [0 cepld i 3BIATA — OO0 BEJIMKOTO KoJa
KPOB000iTry, AKUM NMEepPeHOCUTHLCA N0 TKAaHWH. ¥ TKaAHWHAX KPOB Bifmae Ku-
ceHb, npuiimae CO,, mepeTBOPIOETHCA ¥ BeHO3HY. [lai KpOB HAAXOAUTH 10
cepiid i CIPAMOBYEThCS Y MaJIOMYy KOJIi 3HOBY /0 JereHb. JluxanbHa QyHK-
I[id KpOBi peajidyeThCsA 3a y4acTI0 €PUTPOIUTIB, AKI MicTATH 0coOJIUBUI
0iJIOK.

I'emorno0iH — AuUXaJbHUK 3aJIi30BMICHHMH CKJIAZHHHA O1JI0K, IIO CKJIa-
IaEeThcsA 3 OPraHiYHOIO KOMIIOHEHTa (z2ema ) i 6inK0OBOI yacTUHHU (22100iHY ).
Heb6inkoBa rpymna mae ioH @epyMmy, II0 € MiclleM NpHUB’ A3YBaHHA KHUCHIO.
Byriekucanit ras ajada TpaHCIIOPTYBAaHHS 3B’fA3YEThcA 3 OiJIKOBOIO YaCTH-
HOIO i He KOHKYpPYE 3 KHMcHeM 3a Micile. TakuM UMHOM, reMOTJIOOiH 3/IaTHUH
TpaHcnoptyBatTu O: i CO,. Cmosnyka reMorjyiobiHy 3 KHMCHeM Ha3MBa€EThHCS
oxcuzemoeno6in (HbO,) i Mmae AcKkpaBo-uepBOHHUHN KOJip, a CIOJYKa IeMor-
no6iny 3 CO, — kapb6ozemozno6in (HbCO,) TemMHO-uepBOHOTO 3abapBJIEHHS.

Biosoria + Ximia @ Yaduuii 2a3 — 6e3bapsHuil, dyxe ompyiHuil za3
b6e3 3anaxy, Yymeopwemuvcs 6HACAIOOK HeNno8H020 320pAHHA naauea. Ilo-
mpanJisoyu 6 OpzaHi3m Ymeopre CmMIillKy Cnoaiyky 3 zemozaobiHom (kap-
bokxcuzemozn00iH ), AKUll nicas ubozo eémpaiae 30amHicmyv nepeHocumu
KuceHnv. Aka ximivHa popmyara yvozo nidcmynHozo zasy?
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AKi 0C06AMBOCTI TPAHCNOPTY KMCHIO Ta BYI/1@KMCAOro rasy Kpoes’to?

KpoB opranismiB ¢hopMyBajiacad B IIpolleci eBOJIIOII K piguHa Tija IJida
TPAHCIOPTY AMXaJbHUX ras3iB i IMOXKMBHUX peuoBUH. I[bomy cnpudAioTs ii
OCHOBHI BJIACTHUBOCTi: mekyuicmy, 6’ a3kicmo (y 4,5—5 pasiB Oiyblna, aHiXK
y Boam), caabkoayxna pearuyia (pH = 7,35-7,45), axka migTpuMyeThCs
oygepHumu cucmemamu (rizporeEkapboHaTHa, reMorJio0iHOBa), ocMomuy-
Hull muck (3yMOBJIEeHUH KiJIBKICTI0O PO3UMHEHOI PEUYOBHMHHU YV PO3UYUHHUKY)
TOIIIO.

Tpancnopm KucHo BiJ JereHb 10 TKAaHUH 3AIMCHIOETHCA IlepeBaK-
HO OKCHreMorJyiobiHOM epuTponuTiB KpoBi. [ly'ke HezHauHa uacTka O,
(6uspko 1 % ) TpaHCOIOPTYETHCA YV PO3UMHEHOMY B TIJIa3Mi CTaHi, OCKiJb-
KM PO3UMHHICTL KMCHIO V BoJl HeBequka. OIUH rpaM reMorjiobiHy Moke
npueaHatu 1,34 MJ KHUCHIO. ¥ TKaHMHAX KHCEHBb BiJ’€IHYEThCS BiJ re-
MoTrJIo0iHY i cmocoGoM audysii HaAXOAUTE Y TKAHWUHHY PiAUHY i mami go
JKUBUX KJIITUH.

Tpancnopm eyznrexucnozo za3y Bii TKaHUH [0 JereHb 3[iMCHIOETHCA
TpboMa cmocobamu: 1) B posunHeHoMmy cTaHi — 10 % ; 2) y Buriasagi kapore-
moryio6iny — 10 % ; 3) y Buriani kapoonatiB — 80 % . PosuunHicTs CO, ¥
BOJIi OiJIbIlIa 3a PO3UMHHICTE KMCHIO, TOMY H OiJIbIIIa YacTKa BYTJIEKHCJIOTO
rasy II€epeHOCHUThCS IIJIa3dMOI0 KpoBi. HacTwmHa BYIJIEKHCJIOTO I'a3dy 3B’A3Y-
€ThCS 3 reMOrJobiHOM 3 yTBOpeHHAM KapOoremoriobiny (HbCO,). Pemra
CO, B3aeMojiie 3 BOJOIO IIIa3MH KPOBi, YTBOPIOIOUM KapOOHATHY KHCJIOTY
(H,CO3). I1a kuciora oapasy poanagaetrbed 3 yrBopeHHaM Hatpiro i Kamiro
rizporeakapbonartiB (NaHCO; i KHCO;). V JjereHsax Ii coJi JHUCOIIIOIOTH
1 3BIJIbHEHMI BYIJIEKHCJHI ra3 HaAXOJAUTh B aJbBEOJU JJd BHIAJIEHHS 3
opraHiamy.

Bionoria + Ximia @ Oxcuzen — HaiinowupeHiwuil XiMiYHUL eleMeHm
Ha 3emai. Ha iiozo wvacmry npunadae 47 % macu 3emuoi kopu, 85,7 % macu
eidpocgpepu, 23,15 % macu ammocgepu i 25,6 % y xusiit npupodi. Ilo se-
as€e coborw OkcuzeH 3 nozanady ximii?

flke 6io/10riYHe 3HAYEHHA KUCHIO 1 BYT/1I€KUC/10TO rasy AA8 OpraHiamy?

Kucens, 1110 BAuxae JIloJJuHa, BUKOPUCTOBYEThCA [IJIS peaKIliii OKHUCHEH-
HdA Ta OTPUMAaHHSA eHepril y KJaiTuHaxX. Ileil mpoiiec Ha3suBaeTbCA KJAIMUH-
Hum JuxaHnHAM. JlocTaTHIA piBeHb KHUCHIO B KPOBi € JKHTTEBO BaKJIMBUM
niasi opraHismy. CraH, KOJHM KOHIIEHTpAIlid KHCHIO 3HH)KYVETHbCA HHXKUE
HOPMAaJILHOTO PiBHA, HA3WMBAETHCH 2iNOKCi€l0. 3a HU3BKOI'0O PiBHA KOHIIEH-
Tpallil KMCHIO B KPOBi HacaMmIlepe] CTpakJa€ IoJJOBHUN MO30K, ceplle, HU-
pku. Hebesnmeunum [Jig opraHiaMy € i ImiiBHIINeHa KOHIEHTpAaIlid KHUCHIO B
opraHiami — rinmepokcisg. Hafiuacrinie Take mopyIlleHHA Mae MicIie Yy IIOIIi-
HOBYBAaUiB JalBiHI'y, aKBaJIaHTiCTiB.

Byraekucnuii ras, Ak He JUBHO, HeOOXiAHUM opraHisMy He MeHIIe, HixXK
Kucenb. CIIONIYyKa € peryJasaTopoM AWXaHHSA, BILIMBAE Ha KOPY T'OJIOBHOTO
MO3KY, 3abesmeuye TOHYC CyAUH, OpOHXiB, 6epe ydacTh B 0oOMiHi peuoBUH
Ta eHeprii, cekpeIllil ropMoOHiB, MiATPUMY€E cKJaJ i BIacTUBOCTiI KpoBi. Bes
IPUCYTHOCTI BYIJIEKHCJIOTO ra3y He Bif0yBaeTbcAd BUBLIBHEHHS KHUCHIO 3
OKCHUI'eMOrJIODiHY, II[0 COIPUYUHIOE KHCHeBe IoJloAyBaHHSA HaBITh 3a BUCO-
koro Bmicty CO,; B KpoBi.
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Ilix yac iHTEHCMBHUX 3aHATH CIIOPTOM B KPOBi cImopTcMeHa 30iabIIy-
€ThCsA BMiCT BYIJIEKHMCJIOTO Trazy. BusBiIsgeThca, [0 KOPUCHUI edeKT pis-
HUX PYXOBUX BUJIIB CIIOPTY, 'NMHAaCTHUKH, (Ppi3MUHOI poOOTH 3YMOBJIEeHUH He
30iJIbIIIEHHAM BMICTY KHCHIO, a caMe ByTrJeKucjoro rasy. IligBuineHHsa piB-
HA JiIOKCcHUIY KapOOHY CIIpUAE PO3NINPEeHHIO APiOHUX apTepii i 30iIbIIeHHIO
MO3KOBOI'0O KPOBOTOKY.

Bionoria + TexHika @ Camypauia KucHio 8 Kposgi —
ye eidcomox okcuzemozniobiny 0o 3azanbHOl KOHUeHmpa-
uii 2zemo2n06iny 6 kposi. Akuwo camypauis KUCHIO 8 Kpo8i
3HUMCYEMbCA, Ue 03Ha4ae, uLo opzamHiam cmpaxcoae 6id 2i-
nokcii. Ak Hasueaemvca npuaad, U0 6U3HAYAE KilbKicmb
KUCHI0 8 KPOBi uepe3 WKIpY naavysi wu eyxa?

KopoTKo npo ronoeHe
» TpaHcnopT rasiB KPoOB’K0 — ghi3ionoaivyHa CyKyrnHicmb rpoyecie nepeHeceHHs1 Kpos'to
O, 8i0 nezerb 9o KnimuH i CO, 6id KnimuH 00 feaeHsk.

»  KuceHb i ByrnekMcnui ras TpaHCnopTyTLCA KPOB'I0 MO Pi3HOMY, OCKINbKUA PO3YUHHICTb
LUUX AnxanbHUX rasis pisHa.

» bBionoriyHa ponb KUCHIO ¥ AWXaHHI BUSHAYaETbCH MOro y4acTio B peakLiiX OKUCHEHHS

Ta BMBINbHEHHA eHeprii, a BYrMeKUcrioro rasy — y 1Moro perynodiin yHKUIT pisHMX
BaXXNUBUX NpoLECIB XUTTEOIANBHOCTI.

AlIA/NbHICTb

HasuanvHue 3a6dannsa. SIki 6iocdisuuni Ta 6ioxiMiuHi Impouecu € ocHo-
BOIO TpaHcmopTty ra3iB? CamocmiilHe nepemeopeHHsA 3HAHbL 6 2zpa@iuHy
¢opmy. Knanorpama. TPAHCIIOPT NIUXAJIbBHUX T'A3IB.

PoszsusanvhHe 3aedanns. SIK KpoB TpaHcHopTye rasu? Inmesexmyav-
HO-po36ueanlbHa énpasa. BiacTuBoCTi KpoBi i TpaHCIIOPT rasis.

I[innicHe 3a60aHHs. Ik BiAOGyBa€eTheA perynfaiisg TUXaHHS 3a JOMOMO-
rol0 BYIJIEKMCJOro rasy? Bnpasa 0aa nepexorHaHnocmi. I'yMmopaibHa pery-
adamnia puxawHa ta CO,.

PesyabTaT

OuikyBaHi pe3ynbratu HaB4YaHHSA (Y4eHb / y4eHuus...)
* AHanisye 3HaHHsi: npo ocobnusocti TPAHCMOPTY IF'A3IB KPOB’KO B opraHiami nioam-
HK
* AHanisye pesynsmamu: OBIrPYHTYBAHHSA B3aeMo3B'A3Ky BnacTUBOCTEWN KPOBi 3 ii gu-
XarnbHOK YHKUIE

* Busiensie cmaeneHHs Ha pieHi nepekoHaHocmi ma obrpyHmosye: BaXnUBICTb CBIKOro
NoBITPA ANSA ANXaHHSA

CamopoO3BUTOK

Camonaevanusa. IlisnasanvHe 3asdanns. IlpaBuno-opieatTup «IH(porpa-
dikar.

Camoouinweanusa. IlpodyxkmueHo-koHcmpykmueHe 3a80aHHA. Tecm-
KoHcmpyloeaHHs. TpaHciopT AUXaJIbHUX rasiB.
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BueHi He 3a8x0u moxxymb nepedbayumu, Kyou noseode ix dopoaa,

i He 3aeéX0u MoXxxymb nepedbaqyumu, akumu 6yoyme nn1o0u iXHeol npayi.
Ane... came mak i 8i06yeaemeca cnpaexHil npozpec.

Bineam Kenin (monodwuti) - npoghecop meduyuHu

§ 6.5. BHYTPILLHE AUXAHHA

OuiHoemo! HobGesriBebKy mpemito y 2019
poui orpumanu B. Kemin, II. Perkiaidd
ta I'. CemeH3a 3a BiIKpUTTSA MeXaHi3My
aganTamnil KJIITUH O0 rinokcii. BueHi mo-
CJHIIIUIN TIPOIECH Peryadilil KJIITHHHUX
reHiB 3a yuactio OiakiB HIF (Hypoxia
inducible factor). A siKke mpakTHU4YHe 3Ha-
YeHHS IILOT'0 BiAKpPUTTA?

3MICT

Ak BigbyBa€eTbCA ra3006MiH B TKaHMHAX?

MNa3o006miH B TKaHuHax BigOyBaeThcAd TaKOXX BHACHifoK audysii. ¥V ap-
TepiaJbHIA KpOBiI KamijadgpiB KpoB, IO HaAidNLIa IO CYAWHaAX BEJIIMKOTO
KoJla KpoB0o00Oiry, MicTuTh Oijbllle KMCHIO, aHi’K TKaHWHHa piguHa. Tomy
KHCeHb y pe3yabTaTi nudysii BiIbHO NPOXOAUTH Uepe3 CTIiHKM KaliJsapiB ¥
piaAuMHY, 3 AKOl IIPOHUKAaE B KJITUHU I olpa3y BCTYIIae B peaKI[il OKMCHEH-
HdA. BogHouac ByrJileKHCIUM ra3, AKUH OPH I[bOMY YTBOPIOETHCH, TAKOXK B
pe3yabTaTi 1Udy3il IPOHUKAE 3 KJIITHH B TKAHUHHY PiAUHY 1 JaJll Y KPOB.
TakuM UYMHOM, 3HAUeHHA ra3000MiHYy B TKaHMHaX IIOJIITA€E B TOMY, IIO: a)
apTepiajJibHa KpPOB IIOoCTauae KUCHEM KJITHHM i mo30aByde IX BiJl ByTrJeKHcC-
JIOTO rasy, IIepeTBOPIOIYNCEH IIPU [IBOMY YV BeHO3HY; 0) HiATPUMYEThCS CTa-
JUH CKJIaJ TKAHWHHOL PiAWHU, IO Ma€ BeJIMKe 3HAaUeHHS IJI TOMeocTasy.

Bionoria + ®isuka @ IIJo make napyianrvruilt muck?

LLlo Take BHYTpILIHE AUXAHHA?

ITlo:xMBHI peuoBUHM AJIs KJIITHH — Ile aMiHOKHUCJIOTH, *KUPHI KHUCJIOTH M
TJIIOKO3a. ¥ KJIITHMHHU I[i PeUYOBHMHU HaAXOIATH 3 KPOBi 3aBAAKM KJIITHUHHUM
MemOpaHaM. ITepexid pisHOMAHIMHUX PEYOBUH, Yepe3 KAIMUHHY Membpa-
HY HA3UBAEMbCA MeMOpPpAHHUM mpaHcnopmyeaHHam. Mani Mosiekyniu Ta
MOHU MPOXOAATH KpPidh MeMOpaHU 37e0iJIbIIIOro MIJIAXOM IIACHBHOIO TpaH-
cropTy 0e3 3aTpaT eHeprii, a mepeHeceHHsI MaKpPOMOJIEKYJI BUMAarae eHeprii
1 3IiMCHIOETHCS 3aBAAKM aKTUBHOMY TPaHCIIOPTY.

B kiaiTuHax IOKHBHI PeUYOBHHM CIIOUYATKY PO3MIEILIII0ThCA 0e3 ydacTi
KUucHIO (aHaepoOHUI eTall), a MOTIM y MITOXOHAPiAX IX HNPOMIiKHI NPOAYK-
TH BCTYHNAaIOTh Y peaKIlil OKMCHEeHHA 3a y4acTio KUCHIO (aepoOHHUII eTtar).
AepobHe OKUCHEHHS — HAHJOCKOHATIIINI croci6 oTpuMaHHsa eHeprii. Moro
eHepreTuuHui edekT nmpubausHo B 20 pasiB OinbpImnmii, Hi’k Vv aHaepoOHOTO
POBIIeIlJIeHHS.

KinnmeBuMu IpoayKTaMM OKHMCHEHHS € BYIJIEKHCJIHM ras i Bojga. fKi
HaAXOAATh 3 KJIITUH Y KPOB AJII BUAAJIEHHA a00 BUKOPUCTAHHSA JJIA II0Tped
OopraHisamy.
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Cran opraxiamy, mijJ yac AKOro TKAHUHHU i OpraHU HEeJOCTATHHO «IIOCTAa-
YalThCAd» KUCHEM, a00 KMCHIO BUCTAUaE, ajle HOoro He 3aCBOIIOTH TKAHUHU,
Ha3WBAa€EThCsA KMCHEBUM TOJIOAYBAaHHAM, abo rimokciero. Po3pisHATH ABa
BHUJM T'iNIOKCii: eK30reHHY Ta eHJoreHHY. Ex302eHHa 2zinokcisi pO3BUBAETHCS
mijg Jac migifiMaHHS Ha BHCOTY, Je aTMocdepa po3piikeHa, 1 mapiiiaiab-
HHUH THUCK KHCHIO y IIOBITpi, IO BAMXAa€EThCs, 3HMKeHUU. HallTumoBinmmm
NPHUKJIAIOM € ripcbKa XBopoba. EndozeHHa zinokcia Mo)Xe BUHUKaTH 3 Oa-
raTboX IPHUYMH: BHACJIIIOK 3aXBOPIOBaHHSA JiereHb, cepIls 1 KPOBOHOCHHUX
CYIWH, IOPYINeHHS (PYHKIII AMXaJbHOrO IeHTPY, KPOBOBTPAT, OTPYEHHS
YyaJHUM T'a30M, aBiTaMiHO3aX TOIIO.

Biosoria + KaituHa @ Ak nasuseaemocsa opeanena ey-
KapiomuuHux KAIMUH, Wo 30ilcHI0E KAiMmUHHe OUXAHHA?

AK pery/0eTbCca AUXaHHA AOAUHU?

Perynaiiro nuxaHHA 3A1HCHIOIOTH Hallpis-
HOMAHITHINII 1HTerpaTHMBHIi, IOMeOCTaTUYHI,
aJanTHBHI Ta 3aXHCHI IpollecHu, iK1 Ha piBHI
opra”iaMmy (opMyIOTbh HEpPBOBY, I'YMOpaJbHY
Ta iMYHHY JIJaHKH.

Hepeosa pezynayia BinOyBaeTbcA 3a
yuyacTio OJuxa/lbH020 UeHmpy, IO CcKJajaa-
€ThCs 3 KiJIBKOX BiJAiJIiB, po3TalioBaHUX B
cToBOYpi rosioBHOro MO3KY (MicT Ta moBrac-
TUA Mo030K). [lo BigminiB AuMXaJlbHOTO IIEH-
TPy HAAXOAATHL IMNOYJbCH BiJi pENenTopiB
JereHb, MixKpebepHUX M’A3iB, aiadparmm.

3ane)kHO Bim 1iel iHdGopmMmalii AUXaIbLHUHR In. Hepeosa peaynauis
IIeHTp IIPUCKOPIOE abo CIOBiILHIOE AUXaHHsA, OUXaHHS. 1— Kopa nieKkynb, 2 —
BILIMBAIOYM HA YaCTOTy AMXANbHUX pyxiB.  6/00i1U OuxanbHO20 UeHmpy;
MumosinvHa Hepeosa pezynauis Bif0yBaeThb- 3 — Hepeosi winsxu do Oia-

hpaemu; 4 — Hepeosi wnsaxu 6o
MixpebepHux m’asie;

5 — diagppaema; 6 — mixpebepHi
M’si3U; 7 — Hepeosi Wisixu eid
mixpebepHux m’sisie, Oiaghpae-
MU | ne2eHb

cs 3aBAAKH agmomamii JTUXaJbHOIO IIeHTPY,
AKUHA 3abe3neuye pUTMiuHY 0e3yMOBHO-
pedQJIEKTOPHY AiAJBHICTH, a d08ilbHA HeEpPE8Oo-
8a pezynAuis KOOPAUHYEThCA HeHUpPOHAMHU
KOPH IIiBKYJIb BEJIMKOTO MO3KY.

I'ymopanena pezynayia BU3HAUYAETHCH
BmictoMm CO, B KpoBi Ta 1Oro BIINBOM Ha HeWpOHHU. FIKINO B KPOBi, KO-
Tpa OMHBAaE AUXAJbHUN HEPBOBUM IEHTP JOBracTOro MO3KY, € HAIJIHIIOK
CO,, 30ymIMBiCTh AUXAJBHOTO IEHTPY 3POCTa€ i AUXalbHI PYXH CTAIOTh
vactimumu # raubmumu. koo sk CO, B KpoBi Mano, To BigOyBaeThCs
raJlbMyBaHHA auxauHda. Ilig gyac ¢GismuyHHX HaBaHTa’KeHbL M A3H BUKOHY-
I0Th IIocuJIeHY poGoty i kinekicts CO, B KPOBi 3poCTaE, II0 CTAE OAHIEIO 3
NPUYUH IIOINHUOJIEHHS i MOCUJIeHHS AJUXaJlbHUX PYXiB.

Benunky poJb y 3MiHI JuXaJpbHHUX PYXiB BigirparmThs 3axucHi 6e3yMoBHi
Juxaavhi pegpaexcu. Ilicasa moapasHeHHs PeleNTOpPiB CIMU30BOI 000JOHKU
MOBITPOHOCHUX HIJIAXiB MUJIOM UM CJIM30M CIOCTepPiralThCcs YXaAHHA 1 Ka-
wenb — 3axXmcHI peduiekcH, IO MEePeNIKOAKAaI0Th ITOMaJaHHI0 CTOPOHHIX
YaCcTOK B JIET€HI Ta JAomoMararmTh i1X BUAalleHHIO. IleHTpU uxaHHA i KaILIiO
TaKOK 3HAXOAATHCA B IOBracTOMY MO3KY.
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Imynna pezynayia TicHUM YHHOM IIOB’f3aHa i3 CIM30BOI0 0G0JIOHKOIO
IUXaJlbHUX NUISAXIiB Ta JlereHeBUMHU cypdakTaHTaMu. B ciin30Biil 000JI0HITL
dbyHKIiIOHYe niM@oinHa TKaHUHA, acolliioBaHa 3 HOCOIJOTKOKI (MUIAaJIH-
Ku JiMmdoraoTkoBoro Kiabnsa Banbaeepa-Iluporosa) i 6porxamu (Jaimdgo-
By3au). 1i peuoBMHH (IizormuM, iHTepdepoHHM) Ta KIiTHHE (ITiMdomuTn)
3a0e3meuylOTh I'YMOPAJIbHY i KJIITHHHY iIMYHHY BiAIIOBiE Ha 4YYIKOpimHi
aHTurenu. IMmynHa QyHKIIiA cypdaKTaHTy BU3HAYAETHCSA OCOOJIMBUMU Oi-
KaMH, III0 3B’A3VIOTh MiKpPOOPraHi3MH Ta IIOMiUalTh iX JJd 3HHUINEeHHS
3aXMCHUMH KJIITHHaAMH-(aroiuTaMu.

Bionoria + MyabTUKU @ V ececsimubvo gidomiil kasuyi
«BinHi-ITyx ma iozo dpy3i» € maxi padxu: «— [Japyii meHi,
ITywe, ane s maku He uxana. Adxe He MONCHA UXHYMU U
He 3namu, wo mu uxuHys. — Takx camo He MO} HA 3HAMU,
Wo Xmochb YXHYE, KOIU HIXMo He uxasé». A w0 make dux?

KopoTKo npo ronosHe

» TA300BMIH B TKAHUHAX — 06miH O, i CO, wnsixom Augbysii Mix apmepiansHOK
Kpoeg'to Kaninspie i mKkaHUHHOK pIOUHO, Skull 30ilCHI0EMbCS 3a805KU PI3HUUI napyi-
anbHUX MUCKI8 KOXH020 3 QuxalibHUX 2a3is.

) BHyTpiwHE AMXaHHA (KNITUHHE OMXaHHS, TKAHWHHE AWXaHHA) — Le CYKYMHICTb
npouecie 6ioNoriYHOr0 OKUCHEHHS MPOCTUX NOXUBHUX PEYOBWUH 3 BUBISTbHEHHSIM XiMiY-
Hol eHeprii, Wo akyMynoeTbea B ATO.

b [uxaHHs 5K oOHa 3 HaWBaXXNUBILLWUX XUTTEBUX PYHKLIA opraHiamy nepeabavae HasB-
HICTb HafiMHUX HerporyMmopanbHUX MexaHiamis perynsuii.

AiAAbHICTD

HasuanvHe 3a60anHA. ¥ TOMY CYTHICTh IMXaHHA B KJIiTHHaX? Ouinio-
BAHHA 3HAHb 3 8uKopucmaHHAM ¢peimny «Tpu rkoavopu». BHYTPIIIHE
JUXAHHAA.

Poszsusanvne 3asedanHs. SIKk BinOyBaeThcA NMOCTAaUYaHHA KHUCHIO TKaHM-
HaM? IHmenexkmyanvHO-po36éu6albHa énpaéa. lIpyunHN KHCHEBOI'O I0JIO-
LyBaHHS

I]innicne 3a80anHsA. SIke 3HAUeHHSA KHMCHIO OJA KMTTA? Bnpaea 0as
@dopmysanus eubipkogocmi. MexaHisM TepMiHOBOI ajamnTanil JIOAUHU A0
HecTaudi KHUCHIO.

PesyabTar

OuikyBaHi pe3ynksTaTv HaB4YaHHSA (Y4eHb / yyeHuus...)
* QuiHroe 3HaHHs: npo BHYTPIWWHE ANXAHHA NOOWHW
* OuiHtoe pesynbmamu: OBI'PYHTYBAHHS npuyuH KucHeBoro ronoflyBaHHsA TKaHWH

* Busensie cmasneHHs1 Ha pieHi eubipkosocmi ma OUiHKE: 3HaYeHHsI HerporyMmoparnbHoT
perynsuii Ans aganTadii opraHiamy B yMoBaXx rinokcii

Camopo3BUTOK

Camonasuanus. [[iHHicHO-emoyiliHe 3a60aHHA. IK TpaBUJIbHO AUXaTU?
Camoouyinweanus. Ilpodyxmueno-meopue 3asdarnns. Tect. BHyTpiniae
JIUXaHHA.
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€0uHa Kpaca, AKy A 3Haio, - ye 300pos’1.

leHpix leure (1797-1868) -
gudamHul HimeybKuli noem-aipux

§6.6. AMXAHHA TA HAYKOBI ,l],OC/IIﬂ,)KEHHFl :

NMNoscHwemoO! «Bes n1000Bi HeMae mjacTs, 6e3 macTa HEMOMK-
JUBe XKUTTA» — Ile Kpeao HauBimomimioro tBopy I'. I'eitne —
36ipku gipuuHux BipiriB « KHuru micenb». ¥ moera € i 6araro
Bimomux agopusmiB, cepel SKuX: «JII0JMHA € XBOPOIO, SKIIIO
He pajii€e IPOMeHsAM COHIIH, [0 TPOHUKAIOTh Yy il skuTio». I1i-
KaBo, UM Ma€ AKHIiCh BIJIMB Ha JUXaHHA COHAYHe CBiTJIO?

3MICT

AKi YAHHMKM MAIOTb BU3HA4Ya/IbHUWA BN/IMB HA AUXaHHA?

I3 mpoiieHoro MaTepiasy cTae 3po3yMiJIUM, IO MPOIleCH NUXAHHSA JIIO-
OUHU Ta OTPUMAaHHSA eHeprii AJasd »KUTTeAiAJTbHOCTI 3ajiekaTh BiJl 6araTbox
MPUPOAHUX Ta COIliaJIbHUX UMHHMKIB. AJle BU3HauaJbHe 3HAUEHHS MAae€ Ta-
KHUHA abioTUUYHUNA YMHHHUK SK IOBIiTps: HOro cKJaj, TeMIlepaTypa, BOJIOTIiCTh
Tomto. CyTTeBe 3HaUeHHA AJIA AUXaHHA MalOTh BIJIMBH BipyciB Ta MiKpoop-
raHi3sMH, fAKi € Yy IOBiTpi 1 MOXKYTh HNOTPAILJIATHA B OPraHi3M pasoM i3 HUM.

3axBOpPIOBaHHS OpPraHiB JUXaHHS MOKYTh OYTH CIpHUUYMHEHi iHQeKIin-

HUMHU 30yZHUKaMHu (BipycaMu, XBOpPOOOTBOPHUMH OaKTepiAMH) Ta HeiH-

deKitHNMHA YNHHUKaMHU (TIOTIOHOBUM JUMOM, YaJHUM Ia3oM, IIOOYTOBUM

MMUJIOM, IIHJIKOM POCJIMH TOIIO).

IH(pekniiHNMHY 3aXBOPIOBAHHAMU IUXAJIbHOI CUCTEMH € zpun, dugme-
pis, mybepkyavos, zailmopum, 6poHxim, NHe8MOHIA, aHz2iHaA, Kip, KPACHY-
xa Ta iH. ¥ OuUXaJdbHIN cHUcTeMi 3aBXKJAU € Pi3HI MiKpopraHiaMu, aje ixX
XBOPOOOTBOPHUII BIJIMB IPOABISEThCS JHUIIE B pasi piskoro ociaabieHHS
opraHiamy (IIepeoxXoJIOJKeHHs, MepeBTOMa, JAellpecis) 1 3HM)KeHHiI HOoro
3aXWCHUX CHJI.

o HeiHGeKMiNHUX 3aXBOPIOBAHL OPraHiB IUXaHHA BiJHOCATHCA XBOPO-
01, AKi BUHMKAIOTh BHACIIJJOK MeXaHIUYHUAX IIOIIKOAKEeHb (nHeemomopakc),
[ BOJIMBOM II€eMEHTHOro Huay (cusnikosu), ByrinbHOro nuiny (anmpako-
3u), a3becToOBUX YacTUHOK (a3becmo3u), 1110 MIiCTAThCA B IOBITPi, a TAKOMXK
ajiepriuHi (6ponxianvHa acmma, anepzivHUil puHim) i OHKOJIOTIUHI (pak
JIe2€HD).

Y BigmoBigHOCTI 10 OCHOBHHX CKJIaJHHUKIB 370pOB’d MOKHA Ha3BaTH
PAn peKoMeHaIlii I[o/1o MpaBUJIbHOI opraHisariii fuxaHHd Ta 00’eIHATH iX
AK maM’aTKy «KyabTypa JUXaHHS»:

1) opranisyiTe mpaBuUJbHe AUXAaHHA: IPaKTUKYUTe AUXaJTbHi BIIpaBW, BAU-
XaliTe uepes Hic, BUAUXaNTe Uepe3 PoT, HABUIThCcA AiadhparMaibHOMY JIU-
XaHHIO;

2) opranisyiiTe cmoci6 JKUTTsS: 3arapToByBaHHs, (isuuHe HaBaHTaKeHHS,
IIPOTYJIAHKM Ha CBi’KOMY HOBiTpi, KalopiiiHe 30a1aHCOBaHe XapuyBaHH,
BiJICYTHICTh IMIKiJJIMBUX 3BUYOK;

3) CIiAKyWTe 3a CTAHOM IIOBITPA Y CBOEMY CepeAOBHINl IIPOKHBAHHA: IO-
TPUMaHHS YUCTOTH Ha pobouoMy MicIii, 60poTsba 3 IIUJIOM B KUTJIOBHUX
NPUMIIIeHHAX, BUKOPUCTAaHHA KIMHATHUX POCJIHH;
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4) opraHi3yiTe MeIWUHi IMOCTYTHU: IIPOBEeJeHHSA BaKIWHAIlil, JOTPUMYBaHHA
nmpaBUJI OCOOUCTOI TririeHM, cUCTEeMAaTUUHUNA MeAUUHUN orisan (diroopo-

rpacgiuHi obcTekeHHs) TOIIO.

Bionoria + lNpakTuka @ I[Toxaadimv 00HY pyKy Ha 2pydu, a iHWY Ha
aeueim i duxailme MaKcumaabHo 2aAuboKo mak, wob Ha e0uxXy Hueim Ha-
dyeascs, a zpydHa kaimka He pyxanacs. 3po6ime 6id 10 do 20 eduxie.

AKi cyvyacHi meToAu A0CANIAXKEHHA OPraHiB AUXaHHA?

Ilns olliHIOBaHHSA CTAaHY OpPraHIB AMXaHHA, IPodiJJaKTHKHU Ta BUYACHO-
Iro BUABJIEHHS 3aXBOPIOBAaHb CHOTOJHI 3aCTOCOBYIOTHCA Pi3HiI MeTomu, aje
HaWIomupeHimMmuMu € duarooporpadis, KoM’ roTrepHa ToMmorpadia Ta cmipo-

rpadisda.

dnrwopozpadia — HociiKeHHA opra-
HIiB 3a [JOIIOMOIOI PeHTIreHiBCBbKHUX IIPO-
MEeHiB, II0 IPOHHKAaIOTh Kpi3hb TKaHUHU
1 ImepeHOCATH 300parKeHHA Ha IUIIBKY 3a
JIOTIOMOTroi0 (JII0OPECHeHTHUX MiKpouac-
TUHOK. IlepioguuHicTs #0Oro mnpoBeaeH-
HA — He uyacTinre, Hi’k 1 pa3 Ha pikK.

Tomozpagia — metTopn IOCHiJKeHHH,
Y pes3yJbTaTi SAKOro OTPUMYVIOTH 300pa-
JKeHHS OKpPeMHX ILJIacTiB JOCTiIKyBaHO-
ro o6'exkta (opraHa um opraHiamy). ¥Yci
cyuacHi BuAu Tomorpadii (peHTreHiB-
CbKa, MAarHiTHO-pe3OHaHCHa, eMiciiiHa)
BiAITBOPIOIOTH 300parkeHHs Ilepepisy 3
JIOTIOMOT'0I0 KOMII I0TepiB, TOOTO € KOMII f0-
TEPHUMU.

Cnipozpagia — pociilXeHHsA JereHb
IIIJIAXOM peecTpaillii ix o6'emy mig yac gu-
xaHHA. OCHOBHUM NOKa3HUKOM cCITiporpa-
diuHUX [OocCIiKeHb € XXHTTEBA €MHICTBH
JIeTeHb.

flke 3HAYEHHA HAaYKOBUX AOCANIAXKEHb
ANXaHHA?

Y cyuacHHUX yMOBax KHUTTA JIIOAU-
HHU aKTyaJbHUMH € HOCIHiJKeHHA BIJIH-
BY €KOJIOTIUHHMX YHMHHHKIB Ha KHUTTEBI
¢byHKIII Ta IpUCTOCYBaHHA OpPraHisMy
10 3MiH y IPUPOJHOMY # COI[iaJIbHOMY
cepemoBuii. Taki pgociaimxeHHA 3Hiic-
HIOE eKO0NoziiHa (pidionozia nwdunu. Ile
pos3nin ¢isiosorii, 0 BMBYAE BILJIMB Ha
byHKII] JIOAUMHY YMOB KHTTEIIAIBHOCTL
B pisHUX (QisuKo-reorpadgiuHUX 30HAX, Y
pisHi mepiogu poKy, JOOH TOINO, a TAKOXK
(disiosmoriuni ocHoBM ajamTariii g0 TpPH-

In. Maz2HimHo-pe3oHaHCHUU
momozpag

In. CyyacHul yugbposul
cnipoepacgh
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poaHuUX YMHHHUKIB. EKojsoriuna ¢isiosoris TicHo moB’si3aHa 3 €KOJIOTI€lO,
¢iziosoriero TBapmMH, KJimMaTodisiosoriero, (isiosoriero mpami Ta CIOPTY.
HocinigxeHHA TUXaHHsA IIPOBOAATHCA Ha yCiX pPiBHAX opraHisaillii i € ocHo-
BOIO MIJIsI NIPaKTUUYHUX PeKOMeHJaIlili IIoJ0 IPOKUBaHHSA JIIOJAUHU B €KcC-
TpeMaJIbHUX YMOBaX BHCOKOTrip’d, IIycTelb, XOJOAHUX paiioHiB APDKTHKH #
AHTapKTHUKH, JiKyBaHHS 3aXBOpPIOBaHb (TillOKcid, rilmepokcis, ripcbka Ta
KecOHHa XBOpoOu).

Poszgin MegunuHM, 10 BUBUAE 3aXBOPIOBAHHA OpPraHiB AMUXaHHS Ha3U-
BAETHCHA NYAbMOHONOZiEW. JIiKapi-IyJIbMOHOJOTH CIelliaJli3yloThca Ha Ji-
arHOCTHIIl Ta JIKyBaHHI psAAy 3aXBOpPIOBaHb, cepe]l SKMX acTMa, OpPOHXIT,
IMHeBMOHifA, BUBUAIOTEL IIPob6JeMH, OB A3aHi 31 3HMMKeHHAM (QYHKIII Jere-
HiB, BHACJiOK BipycHUX Ta GaKTepianbHUX iH(eKIIi#i, KypiHHA, 3a0pyn-
HEeHHSA IOBITpA.

Ba)xknmnBe 3HaueHHsA [Jid PO3YMIHHA AUXaHHA MAalOTh JOCTiIKeHHS i
BiIKpUTTA y Oioximii. HobGesiBchbKMMU NpeMiAMU Bifi3HaueHi BiAKPHUTTS
eHepreTnuHoi QpyHKILI AT® y oOMiHi peuoBHMH, MexXaHi3MiB aHaepoOHOIO
Ta aepoOHOro OKHMCHEHHA Ta iH.

Bionoria + Ximia & «Xmo icmv sabayka,
moit nezwe duxae» — cmeepixHywmys HAYKOBUI
i 06r'pyHmMoBYIOMb €c80i BUCHOBKU HAABHICMIO Y
naodax simaminie A ma C, u,o € aHmuokcudaH-
mamu. Ilixaeo, a AKi we KOPUCHI PeUOBUHU € Y
Abaykax, wo enaueamsv Ha OUXAHHA?

AifaNbHICTD

HasuaavHe 3a80aHHs. $IKiI 0coO0JHMBOCTI IMXaHHA JoOUHH? Modeaio-
eanHa 3micmy memu. JUXAHHA JIOAUHH.

PoszsusanvHe 3a80anHa. YU BIIIMBAIOTH 30BHIIIHI YMHHHUKH Ha OUXaH-
HA? Koncmpyweanhs onaaiin-mecmis (B cepBici Online Test Pad) na Temy:
BriuB eKoJOrivyHMX YMHHUKIB Ha JUXaHHS JIIOOUHH.

IJinHicHe 3ae0aHHs 1IpoeKT Ha OXHY i3 TeM: IIpPO eMOIlifiHO-IIiHHiCHE
COPUNHATTSA IPUPOAU IJA YCIIIITHOTO KHUTTS B COIiOIIPUPOJIHOMY CEpeJio-
BUIIIi.

PesyabTaT

OuikyBaHi pe3ynsratv HaB4aHHA (Y4eHb / y4yeHuus...)
* Y3aeanbHioe 3HaHHS ma ¢ghopmyrioe sucHosok: npo AUXAHHA NKOOWHA

* 3acmocosye Hasu4ku OBIPYHTYBAHHA ma xoHcmpytoe: iHorpadiky npo Bnnus
30BHILLHIX YYAHHUKIB HA ANXaHHS NIOAUHN

* Busiensic cmasneHHs Ha pigHi iHOugIdyanbHOCMI ma CmeopHoe: NPOEKT HA OCHOBI 3HAHb
npo AWXaHHA MoAuHWU, YMiHb OBr'pyHTOBYBaTU Ta LjiHHICHMX ysaBneHb npo CBOBOOY
NOOUHU

CamoOpoO3BUTOK

CamoouinweanHsa. SIki Mol pe3yabTaTH HaB4YaJbHOl IisgiabHocTi? [ia-
zHocmyeaavHe 3aedanus. JIUXAHHSA JIOJIWUHUN.
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§7.1. TPAHCNMOPT PEHOBWUH NIOAUHMU

o

Mpuragyemo! ¥V cBoiii npani « AHaToMiuHe JOCJIifKeH-
HA NIPO PYXHM cepld i KpoBi y TBapuH» ['apBeii IOBiB,
III0 KPOB He BUHUKAaE B MeUiHIIl 3 I’Ki 1 He 3HUKA€E B pis-
HUX opraHax Tijia B IIpolleci »KUTTEIisAJIbLHOCTI, K BBa-
skanu panime. KpoB BinTikae Bif cepnsa uepes3 aprepil
1 MoBepTa€EThCs 10 HHOT'O BeHaMH, 0e3lepepBHO IIUPKY-
JII0I0Yd B cyAuHax. Ile 6y10 BUHATKOBUM BiIKPUTTAM.

IlikxaBo, womy?

3MICT
flke 3Ha4YeHHA TPaHCNOPTY pe4o-

BUH B OpraHiami n1oguHu?

XapuyBaHHA, TPaBJIeHHSA ¥ JUXaH-
HA 3a0e3meuyioTh HaIXOIKEeHHS B Op-
raHidM JIOIUHN TOKUBHUX PEUYOBHUH i
KHMCHIO, III0 HeoOXigHiI AJd HOTo >KUT-
TeNiANBHOCTI.

Ha wmonexkyasipHOMy DpiBHi TpaH-
CIOOPT PEeYOBMH BH3HAYAETHCA 3HAU-
HOI0O Mipol0 BJIaCTHBOCTAMH BOAU, V
AKI PpO3UYUHSAIOTHCA IIPOCTI IIOXKUB-
Hi peuoBMHU Ta AUXaJbHI rasu i ska
3aBIAKH CBOIA IIJIMHHOCTI IIEPeHOCHUTH
ix cymuHamu. KuceHn i ByrieKucauii
ras TPaHCHIOPTYIOThCA 3a yUacTi reMor-
J00iHYy.

Ha piBHI KJITHUH TpaHCIOPT peyo-
BHH TIOB’SI3aHUII 3 KJITHHHUMHU eJie-
MeHTaMHd KpoBi Ta Jaimdu, AKi 3a
CBOIMH OCOOJHMBOCTAMH € TKaHWHAMH
BHYTPIIIIHBOT'O CepeloBUIIA.

B opramiami JgioguHM TpaHCHOPT
pedyoBHMH Oepe ydacTh y 3AiHCHEHHI
pAny GYHKILIH, 1110 peali3yioThCs 3aB-
IAKHU OiITBHOCTI TaKUX CHUCTEM opra-
HiB, AK KPOBOHOCHAa Ta JiiM@aTHuHa.
Paszom BOHM yTBOpPIOIOTH CEPIEBO-CY-
JIUHHY CHUCTEMY.

Tema 7. TPAHCIOPT PEHOBUH

s kpannuHka Kpoei mo 3’aenanacs, mo 3Hukana,
30aeanocs, Konueanace mixx 6ymmsam i npipeoio,
i ye 6yno oxepeno xumms. BoHa yepeoHa! BoHa nynecye. Lje cepye.

Bineam [apeel (1578-1657) -

aHeniticekul nikap i npupo0do3Haseyb, 3CHOBHUK Cy4yacHOI hizionoeil

In. TpaHcrnopm pe4oeuH 8 opaaHiami
NoOuHU: 1-4 — yomupukaMepHe cepue;
5, 12 — apmepii, AKUMU Kpo8 meye 8id
cepysi; 6 — KPOBOHOCHI Kaninspu, y Kux
8i0bysaembCsi mpaHcropm pe4yosuH
Y MKaHUHHY PIOUHY; 7 — mKaHUHHa
piduHa; 8 — nimgbamuyHi Kaninspu, 8 siKi
8i0bysaembCcsi mpaHCropm pe4yo8uH i3
mkaHuH; 9, 10 — nimgpbamu4Ha cucmema,
11, 13 — 8€HU, SIKUMU Kpo&
meye 0o cepus
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Ta6bnuus. SHAYEHHA TPAHCNOPTY PEHOBWH

DyHKUINA CyTHiCcTb
TpodivHa HapxomkeHHs 40 KNiTUH NOXUBHUX PEYOBUH
[OuxanbHa [MepeMillleHHs KUCHIO 0 KNITUH i BYrneKucnoro rasy Big KNiTvH
PerynatopHa |[llepeHeceHHs B opraHiaMi YMHHUKIB perynsauii dyHKUin
3axucHa TpaHcnopT 3aXUCHUX PEYOBUH i KNITUH
BuainbHa MepeMilieHHs NpoayKTiB 0OMiHY ANs BUAANEHHSA 3 OpraHiamy

Ak BigbyBaeTbca nimdpoobir?

TpaHCcIOpT pPeuOBHMH B OpPraHi3Mi JIIOAWHU 3a0e3MeuyIOTh TPU PiAUHHU:
KpoOB, JiMda i1 TKaHUHHA piAKUHA.

JIimcoobir — 1me moctiitHa MUPKYIANiIA JiMpHU cyIuHAMHU, IO YTBOPIO-
I0Th JiMmdpaTuuHy cucremy. [lo ckiagy cucTreMHd BXOAATH: a) JiMdbaTUUHI
cynuuu; 6) siMdoBYy3aIM; B) IUPKYJIOIOUA TPaHCHIOPTHA pigmHa — jaimda.
JIimdoobir BUKOHYE JeKiTbKa BaXXKJIUBUX (GYHKI[IA: GanaHc pifuH BHYTPIIII-
HBOTO CepeNoBUINA, TPAHCIIOPT *KUPHUX KHCJIOT Ta KMPIiB BiJ TpaBHOI cHc-
TeMH, TPAHCHOPT IMYHHUX KJIITHUH.

Jlimpa yTBOPIOETHCA B JAiM@pPamuuHux Kaniaapax 3 TKaHUHHOL pigu-
HU, AKi YTBOPIOIOTH I'YCTY JAiMpamuyHy cimKky B opraHax i TkaHuHax. Bifg
ciTok JaiMmda BiATiKae JiMPaAaTHUYHUMHU CyAMHAMH, XapaKTepPHOK O3HAKOIO
SKUX € HaABHICTH [IBOCTYJKOBHUX KJamnaHiB. Ha cBoemMy maAxy cyguHH
nnmepepuBalThca B JiMpaTruuHux Bysaax. Ilicia kackanay BysiiB Jgimdgocy-
JIUHU 3JIUBAIOThCH 3 YTBOPEHHAM JiiM@aTHUYHMUX cTOBOYpiB. Big pisumx mi-
JAHOK Tija JiiMmda morpanyise y ABi JiM@aTUUH] IIPOTOKHU, AKi BIajgaloTh B
CHUCTEMY BepXHBOI IIOPOXKHHUCTOI BEeHH.

Y nmimdaruuHi cucTeMi, AKa Ha BiAMIHY BiJi KPOBOHOCHOI € BiJKpH-
TOl, JimMda pyxXaeTbcsa ay:Ke moBiabHO (27-30 cM/XB), OCKiIbKH HeMAae
IeHTpaJbHOro opraHa JiMdoobiry. Ii ogHOCTOpOHHI# MOTIK y HAIpPAMKY
cepa 3ab6e3MeuyioTh TaKi YMHHUKHA: 1) TUCK JiM@HU, 10 ITOCTiAHO YTBOPIO-
€ThCs 3 TKAHUHHOI PifNHN; 2) CKOPOUEHHS CKeJIeTHUX M :3iB; 3) CKOpoUeH-
HA CTiHOK BEeJUKHX JiM(MaTUUYHUX CYAUH.

Aki ocob6/nBOCTi KpOBOOGIry Nt0AUHK?

KpoBoobir (mar. circulatio sanguinis) — 1le MOCTIMHUI PyX KPOBi Kpo-
BOHOCHUMHM CYJAUHAMHM 3aBAAKHU PoOOTi cepisa aja 3abesleueHHA BCiX JKHUT-
TEBO BaXKJIMBUX (PYHKIIINA opranizmy. @iziosoriuna cucreMa, 1Mo 3/JiHCHIOE
KPOBOOOITr JIIOAWHU, — IIe 3aMKHeHa KpPOBOHOcHa cucteMa. Jlo ckiaany 1iei
CHUCTEMHU BXOJAATH: a) IMUPKYJIO0Ua piiuHA — KpoB; 0) opraH pyxXy KpoBi
(uoTupuKaMepHe ceplie); B) KPOBOHOCHI cyAMHHU (apTepii, BeHU, KamiadapH).
3 KpoB00OiroM HepoO3pMBHO IOB’A3aHi PYHKIIII TKaHUHHOI piAUH | diMdn.

KpoB mig uac KpoBooOGiry pos3moAildeThcsa MiK yciMa YacTUHAMHU Ta
opraHaMH Tijia, ajle OKpPeMi CTPYKTYPHA OTPUMYIOTH il B OiJIBIIIA Ki1JIBKOCTI
aHi»x iHmi. Haiikpale mocrauamThcs KPOB’I0 caMe ceplie, TOJIOBHHI MO-
30K, NeUiHKa Ta HUPKHK. B opranHiszmi HasgBHI opranu, sSKi Ha3HMBalOThL «Jie-
mo-KpoBi». BoHM 31aTHI 30epirat y ¢BoiX cyAHHaX BEJHUKHUH 00’€eM KPOBI,
a 3a moTpeOM aKTHBHO BHBOJSATHL il 0 KPOBOHOCHOIO pycJa. ¥ JIOAWUHU
TaKHMH OpraHaMM € ceJie3iHKa, IIeUiHKa, JereHi, IKipa, 10 MOKYThb YTPH-
myBaTu g0 50 % yciel KpoBi opranismy.
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CucreMa KpoB0O0Oiry jaaji moAildeThcs Ha JBa OCHOBHHUX Kojla — Malje
KOJIO KpOBOOOITry Ta BeJIMKe K0J0 KpoBoobiry. CyauHM Majioro KoJja 3abesIre-
UYIOTH JezeHeauil KpoBoobir, a BeIMKOT0 — cucmeMHUil, 10 3MiHCHIOE KPO-
BoIlocTauaHHA opraHiB. Cepuesuil (kKopoHapHUil) Kpo8oobiz — 11e KPOoBOOOir
V CYAMHAX, W0 YKUBJIATH cepiieBuit Mm’a3. I1i KpoBoHOCHI cyauHu (BiHIIEBi
aprepii, BeIuKa i1 Maja BeHU cepIA Ta iH.) YTBOPIOIOTH mpeme (cepuyese)
K0J10 Kp0o6000izy, 1110 NOUNHAETLCA BijJi aOpPTHU 1 3aBepIlIyeThcA Oesmocepes-
HbO Y npaBoMy nepeacepii. Moskosuil (uepebpanvHuil ) Kpo6oobiz — 1ie PyX
KPOBi cyauHaMu, IO >KUBJATHL MO30K. KpoBomocrauanHsa nepegHbOI YacTH-
HH MO3KY, OpPraHiB 30py 3[IiHMCHIOIOTH COHHi apTepii, a 3aJHLOI — XpebeTHi.
BiaTik KpoBi BiiOyBa€eThcA IpEMHUMH BeHaMH, IO BIaJalTh Y BEPXHIO IIO-
poskHHCTY BeHY. llikaBi Ta moBYaJibHiI 0COOJMBOCTI PO3KPUBAIOTHCHA, AKIIO
BHBUYATH NEYiIHKOBUU, HUPKOBUL YU NJAAUEHMAPHUL Kpoeoobizu.

LUikaBo! @ I'ososHe cepye socbMuHOza cKIAdAEMbCA
3 wayHouka ma 06ox nepedcepdv i eidnogidae 3a nepe-
MiujeHHA KPOoGi no écvomy miny. [[ea iHwux cepusa — 34-
bposi il eidnogidaiomv 3a nepexkaiyeaHHs Kposei uepes
3a6pa. [[na 1020 60coMUHO2Y aXc mpU cepusé

KopoTko npo rosnoeHe

» TPAHCIOPT PEYOBWH - ye cykynHicmb npouyecie 3 d0rnoMo2oto Kposi, mKaHUHHOI
piduHU ma nimgbu Onsi NePEHEeCeHHS PI3HUX CrionyK ecepeduHi opaaHi3my.

)  TpaHCnopT peyoBUH B OpraHiaMi noguHu 3abeanevyoTb: KpoB, flimda, TKaHWHHa piguHa.

») KPOBOHOCHA CUCTEMA — cykynHicmb opeaaHie U mKkaHUH, siKi 30iliCHIOIOMb mpaHx-
Criopm pe4vo8UH Mo 3aMKHEHIU cucmeMi cyOuH 3asdsku pobomi cepus.

AifanbHicTb
HasuanvHe 3a60aHHA. Y womy cymHicmb mpPaAHCnoOpmy pPevo6UH AK
¢isionoziunoi ¢pynkyii? Onopua cxema. TPAHCIIOPT PEHOBHH.
Poseusanvhne 3asdanns. Yomy nimpamuiny cucmemy o6’ cdnyoms 3
KPOBOHOCHOI cucmemoro Yy cepyeéo-cyounny? Ingopmauiiino-nowyrxosa
enpaea. ByoBa 1 3HaueHHA CepIleBO-CYIMHHOI CUCTEMHU JIOAUHMU.
Ilinnicne 3agdanna. Llikaeo, 4u 6i0pi3HAEMbCA MPAHCNOPM PELO6UH
Yy 006poi arwdunu? Bnpasa das eusnavenna. 1o take JOBPO?

PesyabTar

OuikyBaHi pe3ynbratyv HaBYaHHSA (Y4eHb / y4eHuus...)
* Bu3sHa4ae: ocHoBHe noHaTTa TPAHCIMOPT PEHOBWH NKOOWUHUA
» Yceidomnioe nizHasanbHy cumyauito: ana IHOOPMYBAHHA npo yyacTb piguH BHy-
TPiLLHbOro cepefoBuLLLA Y TPaHCNOPTi pe4oBUH

* Bu3sHa4ae cymHicmb yiHHicHoi kameeopii: JOBPOTA JTIOAWHWU Ta doopMynioe BUCHO-
BOK PO 3B'A30K €MOLil 3 TPaHCMOPTOM pPeYOBUH

CamMmopo3BUTOK

Camoopzanisayis. Kpeamuene 3aedanns. Bubupaimo TeMy A4 CTBOpeH-
HA Ta [pe3eHTanii (3axHcTy) HaBUAJIBHOI'O HPOAYKTY Ha HiICYMKOBOMY
ypoIii (IUB. TOoJaTOK [0 IIiJpYyUYHHUKA).

Camonasuanhns. OcobucmicHe 3a80aHHa «Baacmueocmi xapakmepy».
Tect «JlizHalica npo cebe».

CamoouinweanHna. 3a60annsa 0aa npozno3yeanHnsa. Tect. TpancoopT pe-
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Kpoe, nompi6Ho 3nHamu,
ue ocobnusuli cik...

WozarH Bonbghearz poH lfeme (1749-1832) -
HiMeUybKulU noem, Haykoseuyb

§7.2. KPOB. IIM®A

Bupaxoeyemo! B opraHiszmi JI0AWHE KPOB CTaHOBUTH O0JaHM3bKO 7 % Macu
Tijla, TKaHWHHA piguHa —15 % i mimdpa — 4 % . CKiabKH piIfvuHN YV BHYTPilI-
HBOMY CepeIoBHIII MOro opraHizmy?

3MICT

Yomy KpoB - TKaHMHa BHYTPIlLHbOro cepegoBuLla?

Y nmMoauHEM Ha KpPoB mpunajgae 6amsbKo 7 % 3arajbHOI Macu Tija, IIMo
IJIsE TOpocJol JIIOAUHM Macoi 70 Kr cTaHOBUTH OJM3BKO 5 J. ¥ miTeit ii
KiJIBKicTh 3HAUHO OiJbIIa: Y HOBOHapoOIKeHUX O0am3bko 15 %, a y omHo-
piuHux giTeir — 6au3bko 11 %. VY kiHOK 00’eM KpPOBi TPOXHU MEHIIHH, HixX
V UJOJIOBiKiB i cTaHOBHTH 0Jau3bKO 6 % Macu Tijna.

Y cranHi (isiosorivHOIO CIIOKOIO
II0 KPOBOHOCHUX CYAHMHaxX IUPKY-
JII0€ JIUIIe IIOJIOBMHA Bciel KpoOBi, a
pelliTa MiCTUTBECS B JeI0 KpPOBi — Iie-
yiHIi, ceyje3iHIll, JlereHAX, CYIMHaX
mikipu. O6’eM KpoBi JOCHUTH CTaJIHUHA
i mpu KpoBoTeuax INBHUAKO BiJHOB-
JIOETHCSA BHACJHIIOK BUXOJY PiAUH 3
MiKKJITHHHOTO IIPOCTOPY B KPOB.

KpoB MmicTuTh miaasMy B SKOCTI
Mi’KKJITHUHHOI pPEUYOBHHHU Ta KJIi-
TUHU, AKUMH € (opMeHi eleMeHTH

Eputpountn Tpombouutn  Jlenkouut

In. ®opmeHi
enemMeHmu Kposi

KPOBIi.
Tabnuusa. CKINAQ KPOBI
Mnasma (50-60 %) dopmeHi enemeHTH KpoBi (40-50 %)
HeopraHiyHi cnonyku: OpraHiyHi cnonyku: Eputpouutu
Boga (90 %), 6inku (7-8 %), (4epBOHI KPOB'AHI TiNbLS)

rmiokosa (0-162 %), (6ini KPOB'sIHI TiNbLS)

MPOAYKTV OOMIHY TpombBounutn
(KpOB’SIHI NNaCTUHKN)

KpoB € pigkoo TKaHMHOK BHYTPIIIHBOIO cepeloBHIlla TOMYy, IIO:
a) MICTUTh BEJHUKY KiJBKIiCTh MiKKJIITUHHOI PEeUYOBHHHU i € PO3UMHOM Ppi3-
HHUX CIIOJIYK; 0) Mae 3JaTHICTh A0 pereHeparii; B) MiCTHUTh pPi3HI KJITHHH,
III0 BUKOHYIOTh Ba’KJIMBI [IJI opraHiamMy (PyHKIIiI.

Jo dopmMeHHX eJleMeHTIB KpOBi HajleKaTh €PUTPONUTH (BiL I'p. epu-
mpoc — UYepBOHUM, yumoc — KJIITHUHA), JeHKOIUTH (Bif rp. Jeiitkoc — 0es-
6apBHUU, yumoc — KJiTHHA) 1 TpoMbouuTH (Bix jaT. mpomboc — 3TYCTOK,
yumoc — KJITHUHA).

117

issuu-downloader.com



Taonuua. POPMEHI ENEMEHTU KPOBI

O3Haku Eputpouutun NenkouuTtn TpomGouuTu
OcobnusocTi | bes'aaepHi, ABOBBIrHYTI | AaepHi, HenocTiHa bes'apepHi, okpyrni
BynoBu avckonoAaibHi, dopma, oo 20 MKM ABOSAKOBUMNYKNI, A0
KMITUH 0o 7-8 MKm, 3 2—4 MKM

remorno6iHom
Micue KicTkoBUIA MO30K KicTKoBWUIA MO30OK, KicTKoBUIN MO30K
YTBOPEHHS TUMYC, cenesiHka,

niMcoBy3anu

TpuBanictb 100-120 gHiB Big 1 nobu no 10-12 pni6
KUTTS 0ECATKIB POKIB
Bwmict B 1 Mm3 | 4,5-5 MmnH 6-8 Tnc 250-400 Tnc
QyHKUT TpaHcnopTHa 3axucHa 3cigaHHs KpoBi

Likaeo! @ V3naiidenoi e Kam6odxci neabu Chiromantis
samkosensis nposopa ulKipa, 4epe3 AKY Npoceivye 3eJie-
Ha kpos. Ile nos’szano 3 niemenmom 6inigepduHom, w0
YMeopoembvcsa 8 newiHyi AK NPoMidHUl npodykm posna-
0y 2emo2n100iHY, i came 8iH dae 3eneHUll KOMIP.

AK ¢yHKLiT KpoBi NnoB’A3aHi 3 ii ckaagom?

Kpos B mporeci eBosonii (popmyBasiacsa AK piiuHa BcepeauHi Tina ajsa
3[IilicCHeHHA TPaHCIIOPTY peuoBHH i eHepril. Tomy II pyHKIII OyAYTH IIOB’ -
3aH1 caMe 3 IlepeMill[eHHAM HOHiB, peUOBMH, KJIITHH, TeIlJa TOIIO.

Huxanvha yHnkyia onAarae y nepeHeceHHI KUCHIO BiJ| JlereHb /10 TKa-
HHUH i BYIJIEKHCJIOTO ra3y BiJl TKAHWH [0 JiereHb. B KpoBi 1i rasm 3B’a3y-
I0ThCA 3 TeMOTJIO0iHOM epUTPOIIUTIB ab0 pPO3UUHAIOTHCA Y ILJIa3Mi KPOBI.
Ioscuena pyHryia nonArae y nepeHeceHHI aMiHOKHCJIOT, TJII0K03H, CKJIAJ-
HUX JimigiB Bij TpaBHOro KaHaay A0 KJIITHH, SKi BUKOPHUCTOBYIOTH IX AK
J)KepeJio eHeprii uM MaTepiany Aasa moOyAoBU BJIACHUX CKJIAJOBUX eJleMeH-
TiB. Budinvha pyHKyia 3a0e3meuye TPAaHCIOPT Bi/l KJIITHH 10 OPraHiB BU/i-
JleHHA (HUPOK, JIereHb, IIKipH) PO3UMHHUX Y IJIa3Mi KiHIeBUX NMPOAYKTiB
00MiHy, HaJJIUIIKY cojieii TOIIOo. 3axXucHa QYHKYiA 30iHCHIOEThCA JIEKO-
nuTaMu (3HEMIKOM»KeHHsA O0aKTepiit, BipyciB), TpoMbonuTaMu (3anobiranss
BTpaTaM KpOBI IIpM MNOINKOJKE€HHI CyJWH), PeUOBHMHaAMM y IJIa3Mi KpOBi
(aHTHTiNA). Pezyaamopha pyHKyia NIOoNATaE y IepeHeCeHH] peryJIaTOPHUX
CIIONYK (FrOpMOHM, BiTaMiHH) 1O KJITUH i opraHiB. Tepmopezynamophy
¢Pynkyio 3abe3nevye njaasMa KpoBi, AKa IePEeHOCUTH TEILIO II0 BChOMY Op-
ra”isMi g mDiATPUMAaHHSA IIOCTiMHOI TeMmepaTypu Tija. 'omeocmamuuna
(YyHKYia noaAarae B TomMy, I1o0 3a JONOMOIOI0 NepeMilleHHA HOHiIB, pedo-
BUH IIiITPUMYEThCSA CTAJiCTh INMOKA3HUKIB BHYTPIIIIHLOI'O cepeloBHUINA, AK
To pH, ocMoTHUHMII THCK, TeMIepaTypa Tijia TOIIO.

AKuA ckaag Ta yHkuii nimdpu?

Jlimdpa, AK 1 KpoB, € TKAHUHOIO BHYTPIIIHLOI'O cepelOoBHUIIa OpPraHiaMy
gdoguan. Ckiaagaetrbesa JdiMda 3 aimgonnazmu Ta GOopMeHUX esleMeHMIiE.
Jlimdonnazma BiIpiBHAETHCA Bii MI»’KKJITHHHO] PiIMHHA 1 KPOBi JHUIIle MeH-
II0I0 KOHIleHTpalliclo 0inKkiB. B miMdi malizke HeMae epUTPOIUTIB, ajle 3aTe
e O6araro JgdimponuriB (o 90 %). Crnax nimdu He MOCTIHHUM i 3aIeKUTh
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BiZl opraHa, 3 AKOT0o BoHa BUTikae. Tak, mimpa, mio
Bi/ITiKae BijJi TpaBHOro TPaKTy BMIiII[ye OaraTo >KH-
piB, Bij meuiHKM — GiaKiB.

YTBoproerbes JiMda i3 TKAaHMHHOL piguHH. Y
Mipy 306inblleHHsa 00’eMy TKaHWMHHA pigwHAa, II0
YTBOPIOETLCSA IIOCTiMHO 3 KpOBi, (PIIBTPYETHCA Y
JiMdaTUuHI Kanoijagpu i mepeMimgyerbes 1o JiMda-
TUUYHUX CyAHHaX. 3aBASKHK HasABHOCTI B HUX KJIa-
MaHiB BifIOYBa€ThCA OJHOCHIPAMOBAHMUN pPyX JiMdbu
M0 CyAMHAX Y HAIPAMKY cepiisd. SMIIIyeThbes JiM-
(¢ha 3 BeHO3HOIO KPOB’I0 V HMiK/JIIOUNUYHNUX BeHaX. ¥ _
JIOWHA 3a 06y YTBOPIOEThCSA OIM3bKO 2 71 mimpu. M- YMEOPEHHs nimabu
fAxe x sHaueHHa aiMpu? OcHoBHUME ii (ymKIi- 3 [MKaHUHHOI piduHU &
AMHU € 3axucHa (3a ydacTio JimM@oIuTiB BinbyBa- siMpamuHoMy Kaninspi
€ThCA 3HEIIKO*KeHH:A MiKpoopraHiamiB), mpaHcnopmHa (IepeMillieHHA 10
BeJINKUX BeH Pi3HUX PEUYOBUH) i zomeocmamuyHa (perysoe ob6’eM i ckJaf
TKaHUHHOL PiIAHU).

KopoTKo npo rosnoBHe

» KPOB - pidka mkaHuHa 4epeoH020 KO/bopy, sika € YaCMUHOK 8HYMPIlWHL020 cepe-
dosuwa, nepemiulyemscsi rno 3aMKHeHIl KpOBOHOCHIU cucmemi | 3abeaneqye mpaH-
criopm ped4osuH U eHepeaii 8 opaaHiami.

» KpoB cknagaeTbes 3 nnasmu i GopMeHUX efneMeHTIB.

» JNIM®A (Big nat. lympha — yucta Boaa, Bonora) — pidka 6esbapeHa criony4Ha mka-
HUHa, fiKa € 4aCmUuHOK 8HymMpIWHbLO20 cepedosulya, nepemilyyemscs rno HesamkHe-
HIl niMgbamu4HIlti cucmemi ma 8UKOHYE 3axuCHy, mpaHCrnopmHy ma 20Meocmamu4Hy

QPYHKUIT.
AiAAbHICTD

Hasuanvhe 3aedanns. Yomy kposé — ye pidxa mrarnuna? Onuc 3 euko-
pucmanHam ¢ppeimy «Tpu xoarvopu». KPOB.

Poszsusanvhe 3aedanusa. Ax doeecmu 63aemo3e’a30k ckrady i Qynryiil
kpoei? IABOPATOPHA POBOTA 7. MikpockoniuHa 6y/oBa KpOBi.

Ilinnicne 3aedannsa. Yu icnye 36’a30x mine dobpumu 64uHKAMU
nodunu ma pynrkyiamu aim¢u? Bnpasa das cnpuilimanus. Jlimda Tta ii
byHKII.

PesyabTaTr

OuikyBaHi pe3ynbrati HaB4YaHHA (Y4eHb / y4eHuus...)
* Onucye: ocobnusocti KPOBI
*  Qopmynioe ovikysaHi pesynsmamu: IHOOPMYBAHHA npo B3aemMo3B’si30K cknaay Ta
yHKLUI KPOBI
* Busiensie cmaeneHHs Ha pieHi cripuliMaHHs ma UCII08/M0E MipKy8aHHSs: Npo B3aeMo-
3B’A30K OYHKLiN NiMcKn Ta NoOBeAbIHKN NIFOONHN

Camopo3BUTOK

CamonaeuarHs. Pezynsmuene 3asdannsa I'padiuauii opranizarop. Cxe-
ma «lepapxia».

CamoouinweanHsa. 3aedanns 05 posnisnasanusa. Tecr. Kpos i nimpa.
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B opaaHi3mi ntoOuHu anmuzeH 2pynu Kpoei i ahmumina
00 Hb020 HIKONIU He CnigiCHylOMb.
Kapn JlaHowmetiHep (1868-1943) — ascmpitcekudi nikap, imyHonoz

§7.3. TPYINU KPOBI. KPOBOTBOPEHHA. 3CIAAHHA
KPOBI

3actocosyemo! K. Jlanamreiinep B3AB KpoB y cebe Ta B
I’ATHU CBOIX CIiBPOOITHUKIB, BiAAIJIWB ILJIa3MYy BiJl epPUTPO-
IUTIiB 1 3MillIaB ePUTPOIIUTH 3 ILJIA3MOIO KPOBi pi3HMUX ocib.
3a HaABHicTIO ab0 BiJICYTHiICTIO CKJIEIOBAHHSA €PUTPOIIUTIB
y pi3HUX 3pasKax MOMiJIUB KPOB Ha TPYIH KPOBi CHUCTEMU
ABO. ¥ 1930 pomui Jlaggmreitnepy O0yio npucyaxeso Ho-
OeJliBCBKY NpeMilo «3a BiIKPUTTA IPyIl KPOBi JIOAUHU».
fke mpakTHYHe 3HAUEHHA IIBOTO BiAKPHUTTA?

3MICT

3a AKMMU O3HAKaMM PO3PIi3HAIOTb FPYNU KPoBi?

FPYNWU KPOBI — ue cnadkosi 03-
AHTUreHn

HAKU, W0 He 3MIHIOIMbCs Ynpodosik | [pyna ) AHTHTING B
Ha membpaHi

sacummasa arwdunu. Y 1901 pori, Koau | kposi = nnasmi
K. Jlanmmreiinep omyOJiKyBaB pe- bbbl
3YVJIBTATH CBOIX JOCHiKeHb, OyJIO
3aII0YaTKOBAHO BiIKPUTTA CHCTEM . ‘ Y Y y
rpyn kpoBi. Crorogni ix Bimomo Bke | O (') _ O —
MMOHAJ TPUANATEL: cucrteMa ABO, pe- Hemae RETHIGNG i Al
3yc-cucreMma, cucremu laddi, JIsio- K18
ic, Kemn, Kign Ta iH.

I'pynm kpoBi 3a cucmemoro ABO A ) ‘ A y
BU3HAUalOThCA HAABHICTIO B €pH- !

AHTUTING

TpouTax aHTHUreHiB A 1 B (ar-
JIOTHHOT€HH) Ta CIOJNYK ILJIa3MH

KpPOB1I — aHTHUTLJI o1 B (arnaoTHUHIEK).
3a KoMOiHallielo IMUX PEeYOBHH BHJI- B () }’ \‘

asa0Ts 4 rpynu Kposi: 1 (0), II (A),

AHTUreHn A

AHTUTING O
IIT (B) ra IV (AB). CkieroBaHHA AHTUreHU B
(armroTUHAIiA) EPUTPOIUTIB Bindy-
Ba€ThCA B'pGSYJII:TaTll peakiiii aHTH- ——
TeH-aHTUTiJIo, TOOTO KOJU aHTUTEH AB ) iy
A 3ycTpiuaeThcda 3 aHTUTiLJIaMU o, a ui aHTTin B
aHTureHu B — 3 aHTUTINNAMU [. AHTvreHn A i B

3a CcTaAaTUCTHUKOI HaWNOIIHUpeHi-
mioio € I (0) rpyna kpogi (33,5 % =Ha-
cesJleHHdA), a HaiiMmeHII nomuperHoo — IV (AB) (5 % HacenenHs). Posmoain
JIO0Jel 3 IeBHOIO I'PyIol KpoBi 3a cucreMoio ABO Mae cBol BiZMiHHOCTI y
pisEux KpaiHax. Tak, B yKpaiHIIiB HalmoInupeHinioo € apyra rpymna (A) —
40 % . Hani #igyte I (0) — 37 %, III (B) — 17 %, IV (AB) — 6 %.
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3a pes3yc-cucmemolo BUAINAIOTH JIBi IPyOHA KpoO-
Bi: pesyc-mosutuBHy (Rh*KpoB) Ta pesyc-HeraTuBHy
(Rh kpoB). B epurporurax 6inbmrocti gtozeii (85 % )
€ aHTUreH, BuABJeHun Bruepiie K. Jlangimreiinepom 4
ta P. Binepom B 1940 pori y kpoBi makak (Macacus /
rhesus) i Tomy HasBaHU#l pesyc-¢paxmopom. Bincyrt-
HicTh oro BusiBieHo y 15 % mromeii. Aximo Rh'-
KDOB IepeuTH JIOAUHI 3 E{h -KpoB’10, TO y Hel In. BUHUKHEHHS] pe3yc-
yTBOopooThecA Rh-aHTUTina #I BUHMKHe pe3yc-KOH- KOHPITIKMY 8 MI0OUHU
¢uixT. IToBTOpHE BBefleHHA Takiil groauuai Rh'-kpo-
Bl MOJKe COPUUMHUTH Ba)KKi ycKJIaaHeHHs. Pesyc-(hakTop Mae 3HaUeHHs He
TiILKH IIPM IIepeJIMBaHHI KpoBi, a i mpm BariTHocTi. Koo y Rh™-xkimknu
dopmyerbea Rh'-mrizm, To #ioro KpoB BUKJIWKae YTBOPEeHHS B KpPOBi MaTepi
Rh-aaruTin. ImyHisania BigOyBaeTbcAa HOBiJIBHO, TOMY B II€pIIOl AUTHHH
nopyileHbs HeMae. [Ipu moBTOpHilM BariTHOCTI aHTUTLJIA IPOHUKAIOTH Yepes
ILIAIEeHTY i CIPUYMHIOITh VCKJIaJHEeHHA.

Bionoria + Cumeoaika & Ha uecmv Kapaa JIano-
wmeilHepa Hidepaandcvrkuii YepeoHuil xpecm 3acHYy-
eas medanv 3 desizom «Sanguine sanguinem sanfyti».
3a AKi 3acayzu Hazopodxicyiombv Uyiel 8i03HAKOI0, WO
03HAYA€E JAMUHCLKUIL 6UCNi8 | YoMy Ha medani Kyie-
pasuilt neaikau (Pelicanus dalmacius)?

Ak i ge BigbyBaETbLCA KPOBOTBOPEHHSA NOAUHU?

KPOBOTBOPEHHS (remomoes) — npouec ymaopeHHs, po3sumiy it do3pi-
6AHHA KJAIMUH Kpoei. ¥ JIOAUHM Ileil mpolec BigOyBaeTbcA B KPOBOTBOP-
HUX OpraHax, AKUMHU € KicmKo8Ull MO30K, ceNe3iHKa, JiMpamuyHi ey3au i
sunoukosa sanosa (mumyc). IllounHaeTbcss KPOBOTBOPEHHSA Y JIOAUHU IIfe
HaIIpUKIiHIl APYroro TUKHA PO3BUTKY 3apoaka. Ha 5-mMy TuKHI IleHTpoM
KPOBOTBOPEHHS CTa€ MeuiHKa, a Ha 12 THXKHI — KiCTKOBHUHA MO3OK.

Ha croroani B Haylli 3araJlbHOBU3HaHOIO € TeOpPisi KPOBOTBOPEHHA, 3Tij-
HO 3 SIKOIO BCi KJIITUHU KPOB1 PO3BUBAIOTLCA 13 co80Yyposux KALMUH KPOEi
yep8oHoz0 Kicmkogozo mo3ky. Ilicna mopminy cToBOYypoBOiI KJIITHHH OJHA
3 YTBOPEHHUX KJITHH-IIONEPeNHUIL AIJIUTHCA 1 Jae IIOYATOK ePUTPOIUTAM
(epuTpomnoes), JeiikonuTaM (Jeiikonoes) i TpoMboIUTaAM (TPOMOOIIUTOIIOES).
JlommoMisKHY POJIb Y KPOBOTBOPEHHI Bifirpae xosmuil kKicmkoeuil Mo30kK,
SIKUU TIepeTBOPIOETHCA HAa KPOBOTBOPHUM B YMOBaX Ha/3BHUANHOTO CTpeCY.

Ha kpoBOTBOpeHHS BIJIMBAIOTH N'OPMOHU-TeMOmOeTHHHU. [[ia mmx rop-
MOHIB ITiICHJIOETHCHA 1HIMUMH TOPMOHaM# (cTaTeBUMH TOPMOHaM#, TOp-
MoHOM pocty). Tak, BigmiHOoCTi B
KiJIBKOCTI €epHUTPOIUTIB YOJIOBiKa
Ta XiHKH 3YMOBJIeHI THUM, II[0 YO-
JIOoBiui cTaTeBi TropMoHHU (aHAPO-
reHy) MOiJCUJIIOITH €PUTPOIoe3, a
JKiHOUl (ecTporeHu) — MOro rajb-

Eputpountn

KpoBOTBOpHI

MyOTh. [0 UMHHHKIB KpPOBOTBO- cTOBOYpOBI

. . . Q&ﬂ
peHHs HaJexkaTh BiTaminu (B;,, C), KNITUHK 7
MmikpoenemeHTu (Pepym, Kobansbr, DX

Kynpym). KpoBorBopenna wmoxe M. CXema kpogomeopeHHs TpeMbali
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3MiHIOBaTHCSA Uepe3 HENOBHOI[IHHEe XapuyyBaHHSA, IIiJI BIJIMBOM HOHi3yI0UOl
paziariii (CIpUYMHIOE IPOMEHEeBY XBOpPOOy) TOIIO.
AKi OCHOBHI eTanu 3cigaHHA KpoBi?

3CIOAHHA KPOBI — 3axucHa peakuyia opzaniamy, u,0 nonepediae empa-
my Kpoei npu nowkodxceHHi cyduHn. Y mpoleci 3cifaHHA KpoBi 06epyThb
yuacTh pidHI UMHHUKHM 3CilaHHA: depMeHTH, 0iJIKHY IJIa3MH KPOBi, BiTaMiHHU
(Bitamin K), coni Kasnbiito Toro. BinbimicTh 3 HUX CUHTE3YETHCA B KJIITH-
HaX MediHKMH (remaTornuTax). 3ciJaHHA KPOBi po3MOUMHAETHCS OApPas3y Iiciisd
TpPaBMHU CTiHOK CYAUH 1 3aKiHUYeTbCA YTBOPEeHHAM TpPoMOy uepes 3—5 XB.

¥ nponeci 3cijaHHA KPOBi BUALIAIOTh TPU OCHOBHI eTanu. Ha nepwomy
emani pyAHYIOTbCA TPOMOOIIUTH i BUBIIBHAETHCA TPOMOOMIJIACTUH (TpUBAE
3—-5 xB, y Toil uac Ak ABa HacTynHi — 2-5 c). Ilix yac dpyzozo emany
PO3UMHEHHUH y IJIa3Mi KpoBi MpoTpoMOiH IIiJl i€fo TPOMOOILJIaCTUHY Ta Ho-
HiB Kasnbmniro neperBopioeTbea Ha TpoMOiH. T pemiili eman 3cifjaHHA KpPOBi
OB’ sI3aHUH 13 MepeTBOPeHHSAM PO3UYMHHOIO Y I1JIa3Mi KpoBi (piOpuHOTrEeHy Ha
HEPO3UMHHUNA BOJOKHHCTUH Oijlok — (i6puH. Hutku ¢idpuny mepernriTa-
IOThCA, Mi}K HUMH 3aTPUMVIOTHECA KJIITHUHM KPOBi, (DOPMYETHCA KPOB’ THUM
3rycToK (Tpom0), 1110 IIiIBHO 3aKYIOPIOE paHy ¥ NPUOMUHAE KPOBOTEUY.

IIponiec yTBOpeHHA (IOPHMHY BpPiBHOBaKYETHCA YTBOPEeHHAM II€BHOI
KinbKocTi ¢ibpuHOIiduHY, 1[0 po3unHsae Tpombu. KpiMm Toro, B opraniami
JIIOAVHU iCHYe ¥ MpOTHU3CifaibHA CUCTEeMa, OCHOBOIO AKOI € 2enapun.

KopoTKo npo rosoeHe

»  ['pynu KpoBi BUAINSAIOTL 32 HAABHICTIO 4 BIACYTHICTIO Y epUTpouuUTax Ta nnasmMi NneBHUX
aHTUreHiB Ta aHTUTIN.

» KpoBOTBOpPEHHS € AiyXe CKnaHUM NpoLecoMm 3a y4acTo cToBOYpoBUX KNITUH KPOBI, Ha
KV BNMBAE PSL 30BHILWHIX Ta BHYTPILLIHIX YAHHUKIB.

» B opraHiami nioanHu yHKLIOHYIOTb CUCTEMU 3cigaHHs KpoBi (pibpuH), npoTuscigans-
Ha (renapuH) i @ibpuHoniTUYHa (PiIBPMHONI3MH), LLIO € BUSBOM 3aXUCHUX peakLin.

AifanbHICTD

Hasuaavhne 3a6dannus. SIk yrBoproeTbessi KpoB y JoaguHu? OnopHa cxe-
ma. KPOBOTBOPEHHS.

Posgusanvrne 3aedanns. SIk BimdyBaeTrbes 3cifaHHA KpoBi? IHgopma-
YillHo-KOMYHIKaUillHa énpaséa. 3cilaHHA KPOBI.

I]inHicHe 3a60aHHsA. UM BIJIMBA€E rpyna KpPoBi Ha XapakTep JHOJIUHH?
Bnpasa dasa peazyeanHsA. XapaKkTep i I'pynu KPOBi.

PesyabTaTr
OuikyBaHi pe3ynbraty¥ HaB4YaHHSA (Y4eHb / yyeHuus...)
* [losicHroe: ocobnueocTti KPOBOTBOPEHHA NIOAUHU

* Opeanizosye: IHOOPMYBAHHSA npo mexaHiam 3cigaHHsA KpoBi
* Busiensie cmaeneHHs Ha pigHi peazyeaHHsi ma 8UCIIOBITIE MIPKY8aHHS: PO MOXUBUI
3B'AI30K IPyn KPOBi 3 XapaKTepoM JTHANHU

Camopo3BUTOK

CamonasvaHHA. KomyHikxamueHe 3aedanHA. Kpocsopn «TpaHcmopT
PEUYOBHUH».

CamoouyinweanHa. Penpodykmuene 3asdanHA. Tecm-eidmeopeH-
Ha. KpoBOTBOpeHHA Ta Ipynu KPOBI.
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Lljo moxe 6ymu wkionueiwe 3a N10OUHy, Kompa 80/100i€ 3HAHHAMU
HAUCKNAOHIWuX HayK, ane He mae 006po20 cepyA

lpueopiti Casuy Ckosopooa —
YKpaiHCbKul npocsimumens, ¢inocogh i noem

§ 7.4. CEPLIE IIOAUHM

AHanizyemo! CxoBopoja — aBTOp CBOepigHOI (dinocodii cep-
nd i ¢imocodii cBobogu. ¥ Gararbox CBOIX TBOpax BiH mosc-
HIOBaB, II[0 TI'OJIOBHUII OpraH JIOAUHU — Ile ceple: «I'onosa
8cb020 8 NI00UHI € cepue awdcvke. BoHo i i € cama dilicHa 8
A100uHi n0duHa, a éce iHWe € 30Kianf..», «Cepye — KOpPiHb
dFcummas ma obumenv ozHio i 110606i», «KoxucHuil € mum, yue
cepye 6 HiM. Y Ko0z0 c8uHsAYe cepye, moil c6UuHA. Y K020 se8u-
He, moil ne6...». To AKUHN Bce-TaKMW OpraH JIOAUHU HalBaKJINA-
Biluii — cepiie, roJIOBHUH MO30K, ILJIYHOK..?

SMICT
flka 6yaoea Ta PpyHKuUii cepua y AnroguHn?

Cepre JIOOAWHHN pO3TaIllOBaHe B TPY/[-
Hilf TTOPO’KHUHI MiXX JIereHsAMH, Oesmoce-
peaHbO 3a rpyauHoio (memio 3;aiBa). Maca
cepua y JjgwoauHu craHoButh 220-300 r
(0,42 %). 330BHi cepile BKpUTE HABKOJLO0-
cepyesorw cymkow (1), y DOpoKHUHI AKOIL
€ HeBeJIMKa KLJIbKiCTh piiIMHU, IIIO 3MEH-
IIyEe TepTsd cepls IIiJi Yac CKOPOUYEHb.
CriHKa cepld yTBOpPeHA TphbOMa IIIapaMH:
306HiwHin (emikapn) (2), cepednim (Mio-
kapna) (3) i eHympiwnim (eagoxapn) (4).
JIiBa i mpaBa yacTHUHU PO3/iJIeH] cepues0io
nepezopodkoi (5). Ceplie JIOOZWUHU CKJa-
IaeTbesl 3 4 KaMep: ABOX Ilepefcepib Ta
IBOX IIAYyHOUKiB. Mi)k JiBUM mepejacep-

IAM 1 JIIBUM IITIJIYHOYKOM € aeocmymcoeuli In. Eydoea cepuys JT0OUHU

kaanaH (6), a Mi’k TpaBUM TepeAcepAsiM

i IpaBUM LIJIYHOUKOM mpucmyakosuil kaanaw (7).
B aopri i1 1ereEeBoMy cTOBOYp1 po3TallioBaHi nigmi-
cauesi (kuuweHvkosi) kaananu (8). HaaBHicTs kia-
naHiB 3abesneuyye pyx KpoBi B OJHOMY HaOpAMKY.
3 JiBOro HIJIYHOUYKAa apTepiajibHa KPOB HAAXOIUTh
B aopmy (9), a 3 IpaBoro mjayHOUKa BEHO3HAa KPOB
IIOCTyHAa€E y JIeTeHeBU CTOBOYD, 10 PO3TalyKY€ETh-
ca Ha JsezeHesl apmepii (10). [lo cepisa KpoB Teue
110 BeHax, 110 BOAJalOTh y IlepelAcephsd: y JiiBe Iie-
pelcepasa IOCTYIa€ apTepiajibHa KpPOB BiJ JiereHb

In. KnimuHu miokapOa —
kapdiomioyumu — Mic-
msame Oekineka s0ep,

no sezeHesux eeHax (11), a y mpaBe mepejcepas 6azamo MimoxoHApill
BEeHO3Ha KPOB BiJi OpraHiB HAAXOAUTH MO HUMCHIil i 3’eOHaHi Mix cob0r0
(12) i sepxrniii (13) noposcHucmux eeHax. duckamu
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OcHoBHa QYHKI[IA ceplilsa — Iie 3abe3meueHHS KPOBOOOIry 3aBIAKH CKO-
poueHHAM cepireBoro Mm’siza (miokappa). Ileit ocobiuBuit M’s3 yTBOpPEeHUM
IIOCMYTOBAHOIO CEPIIEBOI0 TKAHWHOIO, eJIeMeHTaMM AKOl € KapJAiOMiOoIlUTH.
PoGoTy cepna BH3HaualOTh TaKli BJACTHBOCTi, AK 30yIJIHBiCTh, CKOPOTJIH-
BiCTh, IIPOBiJHICTH, aBTOMATIiA (3JaTHICTh ceplld CKOPOUYBATHUCSA IIiJ] BILJIH-
BOM IMIyJIbCiB MOT'0 IPOBIHOI CHCTEMH).

Bionoria + /latuHa @ Akxa ramulcvka Ha3ea cepusa?

Yum 3ymoB/eHa BUCOKa npaue3aaTHicTb cepua?

Cepiie JIOAUHH CKOPOUYYETHCA OJMUBBKO
100 000 pagiB Ha 00y i mepekauye IIpA IILOMY
6inbire Hixk 10 Tuc aiTpiB kpoBi. Taka Buco-
Ka Horo Ipaile3/laTHiCTh 3yMOBJIeHA KiJIbKOMa
npuunHaMu: 1) puTMiuHicTIO pob0oTH, IO 3a-
6e31meuyeThCcsl BJIACHOIO IIPOBiTHOIO CHCTEMOIO
cepIis, B3IaTHOI TeHepyBaTH 30yIKeHHS;
2) mocuJIeHUM KPOBOIIOCTAYaHHAM i HasdgBHicC-
TIO BJIACHOT'O ceplieBoro (KOpoHapHOro) KoJa
KpoB000iry; 3) BUCOKUM piBHeM O00OMiHY pedo-
BHUH Ta BEeJHKOIO K1JIbKICTIO MITOXOHPiil B KJIITHHaAX MioKapja.

CepueBui UMKN — ye y3zo00aceHa pummiiHa 3MiHA CKOpoueHb nepedcepdv,
CKOpPOYeHb WJAYHOUKIB I 3azanibH020 po3caabaerHHsa cepuys. Ceple Ipaiioe
PUTMiIUHO, HOT'0 CKOpPOUEeHHA (CHCTOJIa) UepryeThesa 3 poaciablieHHaM (mia-
crosa). OQUH IOBHUM CEPIeBUN IIUKJ CKJAJAaeThCcAd 3 TPhOoX (ha3 i TpuBae
o6aussko 0,8 c.

In. ®a3u cepueso2o YuKny:

1 — diacmona; 2 — cucmona

nepedcepdsb; 3 — cucmorna
WIyHOYKig

Tabnuusa. ®PA3N CEPLEBOIO UUKNY

| pa3a - ckopoueHHs | Il pa3a — CKOpOYEHHA llligraisel = posEian
O3Haku nepeacepab WwnyHOYKIB NeHHA nepeacepAk i
LWNYHOUKIB
Tpusanicte |0,1c 0,3 ¢ 0,4c
CraH CTynkoBi knanaHu CrynkoBi knanauu Crynkosi —
Knanasis BiAKPUTI 3aKpUTi, KWLWEHBKOBI — | HANIBBIOKPWTI,
BIAKPUTI KMLLIEHbLKOBI — 3aKPUTI
Tuck 8-10 Y nisomy —120, Bnunsbko 0
(MM pT. CT.) npasomy — 25
Pyx kpoBi 3 nepeacepab Y B aptepii kin KpoB y cepue
LUTYHOMKM KpoBoObiry

PoGora cepia 3amoBOJIbHsE ITOTpeOM OpraHisMy 3aBAAKM MeXaHizMaM
caMoperyJsilii, HepBoBoi Ta rymMopaJibHOl peryisainii. Camopezyaauis cep-
1A 3a0e3IeuyyeThbesA HOro IMpoBifHOIO cucTeMol. Hepsosa pezyansauis 3miiic-
HIOETHCA CHMIATUUYHUMH (30i7bIIYIOTH YACTOTY 1 CHJIY CKOPOYEHb Ceplid)
i mapacUMOaTUYHUMU (CIOBINBHIOIOTHL YACTOTY i CHUJIy CKOPOUEHL CepIis)
HepBaMu. lleHTp cepleBol AifAJBHOCTI PO3TAIllOBAHHU B JOBracTOMYy MO3-
Ky. I'ymopanvry pezyanayiio cepld 3AIHCHIOIOTE adpeHalin, itonu Kaavuyio
(mocu0ITh 1 IPUCKOPIOIOTH CKOPOYEHHHA Ceplifd), auemuaxoliH Ta UOHU
Kaanino (3BMeHIIYIOTHL YAaCTOTY 1 CUJIY CKOPOUEHb CEepIis).

Bionoria + 3apy6ixHa niTtepatypa @ Biavan lexcnip nucas: « MiyHi
HO2U PAHO YU Ni3HO NOYHYMb CROMUKAMUCH, BUNPAMICHA CNUHA 3izZHeMmb-
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csa, 4opHa 6opoda nocusie, Kyvepasa zoaoea o06.JUCIE,
npeKpacHe 06auUYYsA 6KPUEMBCSA 3MOPULKAMU, 2AUGOKUIL
nozas0 oveil nomvMsHie, ane dobpe cepue nodibHe COHY,

B0HO BUNPOMIHIOE ACKPABE C8LMJIO0, HIKOJLU He 3MIHIOEMb-

ca i 3aexmdu dompumyemuvcs npasunvHozo waaxy». To
3MIHIOEMbCA YU Hi cepye A0JUHU Ynpodox: iummsaé

AKi NOKa3sHUKU XapakTepusyTb pob6oTy cepuysa?

OcHOBHI IOKa3HUKHU POOOTH cepiisd, oro PyHKIIOHAJIBLHOIO CTaHY:

« Yacmoma cepuyesux ckopovenv (HCC) — me KinbKicTh yaapiB cepid y
XBUJUHY. ¥ HOPMi, B CTaHi CIIOKOI0 UaCTOTa CEPIEBUX CKOPOUEHBb KO-
guBaetbesa Bix 60 go 80 yxa./xB. IIpore 3 BikOM i mpu OesIKHUX 3aXBO-
PIOBaHHAX Iled NMOKa3HUK MoO’Ke 3MiH0OBaTHcA. [Ipu Oinbnl moBiJibHOMY
puTMi — 6padurapdii — yacToTa cepreBux ckopouedb 40-50 ya./xB, npu
yacrimomy — maxikapdii — nepesunrye 90—100 yz./xs.

* Cucmoaniunuil 06’em kposi (COK) — me 06’eM, 110 BUIITOBXYE ILJIYHOUOK
ceplid 3a ofHe cKopoueHHS (671. 70 Mur);

« XeuauHHnuit 06’em kpogi (XOK) — KiZbKiCTh KpPOBi, SAKY BUIITOBXY-
I0Th OIJIYHOYKH 3a 1 XB. Hampukian, 3a 4acTOTH CepIleBUX CKOPOUYEHb
72 yn./xB xBUMTUHHAHN 00’eM KpoB cTaHOBUTE: XOK =COK xYCC=70x 72 =
= 5 000 mi/xB, abo 5 j1/XB.

KopoTko npo ronoBHe

» CEPLE - ue nopoXHUCTUIN M'A30BUIA opraH, Lo 3abeaneyye KpoBooobir
» Bwucoka npauesfgaTHicTb Ta HEBTOMITHOBAHICTb cepLs 3yMOBMEHi pUTMIYHICTIO poboTu,
BMacHUM KpPOBOMOCTa4yaHHAM Ta eheKTUBHUM OOMIHOM PEeYOBUH.

b [MokasHukamu poboTK cepLs € YacToTa CKOPOYeHb, CUCTOMIYHWUIA Ta XBUNTMHHUIA 06’eMU
KpOBI.

AifAAbHICTD

Hasuanvhe 3asdanns. ki ocobmuBocTi 6ynoBu cepusda droauau? @peiim
«Tpu xoavopu». CEPIIE.

Possusanvre 3aedanns. Ik npamioe cepie moauau? IIpaxkmuyna enpa-
ea. BumiproBanua YCC.

I[inHicHe 3a8daHHA. «[[o6po 6avume minvku cepue. HailzonoéHiulozo
ouuma He nobayuuwry (A. de Cenm-Ex3stonepi). SIki UNHHMKH BILJIMBAalOTh Ha
poobory cepua? Jomawrili npaxkmurxym. CaMmococTepeskeHHA 3a YaCTOTOIO
ceplleBUX CKOPOYEHb y Pi3HUX CHUTyallidX.

PesyabTaTr

OuikyBaHi pe3ynbsraTu HaBYaHHA (Y4yeHb / yyenHuus...)
» AHanisye: ocobnusocTi 6yaosu i cyHkuin CEPUSA noamHu
» Ananisye pesynsmamu: IHOOPMYBAHHSA npo poboty cepus

* Busiensie cmaeneHHs1 Ha pigHi nepekoHaHocmi ma obrpyHmosye: BNivB YUHHUKIB Ha
po6oTy cepus Ta 3B'A30K poboTn cepus 3 kateropietro JOBEPOTA NIOOAUHA

Camopo3BUTOK

Camonaevanns. IlisnasanvHe 3aedanHns. IIpaBuno-opieHTHp «Odopm-
JIeHHA MAaJIlOHKiB».

Camoouinwearnhs. IIpodyxmusro-koHcmpykmueHe 3asdarHHs. TecT-KOH-
crpyioBaHHA. Ceplie JIOAUHH.
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Yce meye, yce 3miHIOEMbCA.

lepaknim Ecpecokuti (544-483 0o H. e.) -
2peubkul ginocogh

§ 7.5. KPOBOHOCHI CYAUHU

ModginocopcrByemo! Bigomi ycim cioBa I'epakiita 36e-
pir pna ictopii ¢imocod Ilnaron: «Ieparaim zogopumv,
wo ece pyxaemuvcs U Hi40z20 He cmoimb HaA Micyi, i, npu-
pieHwO0OUU icHYlOUe 00 meuii pivku, 0onoeHioe, L0 08iyi
gégillmu 6 00HY il my camy piiky Hemoxcauso». Yu moxkHa
«JIBiUi BBIiTH» B «UEPBOHY PiUKY» CepIleBO-CYJUHHOIL CHUC-
TeMU JIIOAUHA?

3MICT

AKi 0co6/1BOCTi 6Y40BM KPOBOHOCHUX CYAUH?

CepIiieBo-cyIMHHA CHCTEMa JIIOAUHU, KPiM cepIisd, Ma€ KPOBOHOCHI cyau-
HU, 10 SKUX PYXaeThcA KPoB. ByJloBa KPOBOHOCHUX CYAMWH TiCHO B3aEMO-
noB’A3aHa 3 IXHIMUA QYHKIIAMH.

Aptepii — KpoBOHOCHI cyOUHU, NO AKUX
Kpo6 pyxaemucs 6i0 cepuys 0o opzaHie i mra-
HuH. CTIHKH apmepid MaloTh TpU 0OOJIOH-
KU i pi3HATHCA TOBIIUHOIO i eJJacCTUUHICTIO,
OCKiJIbKHY IM OBOAUTHLCSA BUTPUMYBaTHU Be-
JUKHUHA THUCK 1 INBUJKICTH KPOBi. S08Hil-
HA 000J0HKAQ CTiIHOK apTepiii mobyaoBaHa In. KposoHocHi cyquu.'

3 IIIJIbHOI BOJIOKHHCTOI TKAaHUHH. Cepedns | — aPMepil; 2 — apmepionu; 3 —
000/10HKA CKJIAJAEThCA 3 TJIAAKUX M’ A3iB kaninspu; 4 — eeHynu; 5 — eeHu
1 eJJacTUYHUX BOJIOKOH. 3aBOAKH M’ sI3aM

apTepil 3MiHIOIOTH JlaMeTp U peryJjoITh Teuilo KpoBi, a eJJaCTUYHI BOJIOK-
Ha HaJaloTh IM IpysKHOCTi. BrympiwHnAa 06010HKa yTBOpeHa OCOOJIHUBOIO
TKAaHUHOIO (EHJOTEJIiEM), KJIITUHU AKOl MAlOTh I'JIaJKi IOBEPXHI, IO CIIPH-
sie pyXy KpoBi. ApTepil po3raiyKyoOTbCA Ha apTepiojid, IO IepeXoadATh ¥
Kamijgapu.

Kaninsapu — HailOpi6Hiwi Kpo8OHOCHI cyduHU, AKi NOEFHYIOMb MidC CO-
6ol apmepil i 6eHuU ma 3abe3neyyromsb 0OMIiH pevoBUH Mix Kpos&'ilo i mka-
HUHHOIO0 pidunoto. IX CTIHKM yTBOpeHi OHUM IIapoM KJiTHH, TOMY IO THCK
KpOBi He3HAUHHNI, a INBUJAKICTh KPOBI — HallMeHIIa cepef] ycix cyauH. Pis-
Hi opraHu MaroTh pi3HUI piBeHb PO3BUTKY KallijndapHol ciTku. Hanpukian,
y mKipi Ha 1 MmM? € 40 xkaninapis, a B M sa3ax — 6iusbpxko 1000. Kpos i3
KalllJapiB HaAXOJUTh Y BeHYJH, 1 JaJjl V BEeHH.

BeHu — KpoBOHOCHI cyduHU, NO AKUX KpO8 pyxacmbuvca 6i0 opzaHise i
mraHuH 0o cepus. CTiIHKM BeH MaloTh Taky caMy OyIoBy, SK i aprepii, aie
3 TOHIOIHMH 000I0HKaMH. Ile 3yMOBIeHO HU3BKHUM THCKOM 1 JIe11o GiJIbIIoI0
mBuAKicTI0O KpoBi. Ille oxHiero ocobimBicTIO OyAOBH BeH € HAsIBHICTH KH-
IIeHbKOBUX KJAaIlaHiB, AKi IIepenIKo KaloTh 3BOPOTHOMY PYXY KPOBI.
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flke 3HaYEHHSA Ma/0ro Ta Be/IMKOro Kisn KpoBoobiry?

KpoBoHOCHI cyAUHU yTBOPIOIOTH MaJie
1 BeJIMKe KoJia KpOBOOOIry.

Mane (nezeneeée) Kono Kp0o60006izYy
IIOUMHAETLCS 3 IIPAaBOro IIJIYHOUKA Jeze-
HesuM cmosOypom, IO PO3TATYKYETHCH
Ha JBl JiezeHesi apmepii, 1110 HeCyTh Be-
HO3HY KPOB 10 JiereHb. JlereHeBi aprepii
BXOJATh Yy JIeTeHI M po3Traly’KyIOThCs Ha
JlezeHesl Kaninapu, y SKUX BeHO3HAa KPOB
MepeTBOPIOETHCA Ha apTepiaibHy. Big ka-
MiJIApPiB HmOUYMHAIOTHCA ApPiOHI BeHH, IO
VTBOPIOIOTh YOTUPU JezeHesi 6eHu. Ili
CYAIWHU HEeCYyTh apTepiajbHy KpOB i BHa-
JIaloTh y JiBe mepefcepasa. TakuM YUHOM,
y MajJoMy KOJIi KpOBOOOiry .sezeHeagi ap-
mepii Hecymb 6C€HO3HY KpO8, A Je2eHEesi
eeHu — apmepianvHy. OGir KpoBi mo Ma-
JoMy, abo JiereHeBOMY, KOJII KpPOBOOOiry
3aificHioeTheA 3a 4—5 c. Illaax kposi 6id
npaeozo WJaAYHOYKa uepe3 JezeHi 00 J1i6o-
20 nepedcepds HA3UBAEMbBCA MAaNUM KONOM
KpoBooGiry.

In. 52. Cxema kpoeoobiay nrodu-
Hu: 1 — mane Kono kposoobiay;

Besnke K010 KPOBOOOII'y MIOUNHAETHCA 2= fiigo nepeOcepdﬂ; 3 - nisuu
p y WInyHO4Y0K; 4 — gernuKke Koso KpoO-

3 JIIBOro ILJIYHOUKA, 3Bi,Z[R}/I apTepiaJbHa 8006i2y; 5 — Mpasull WiTyHOYOK:
KPOB NOTPAaIUIA€ B AOPTy # uepes cucTe- 6 — npase nepedcepds

MYy apTepiii i KamiaapiB HaAXOAUTE V pis-

Hi gingaxu Ttina. Kaminapu moeTymoBo 31mBaioThesa v BeHu. Haiib6inpmri 3
HUX — 8EPXHA ¥ HUMCHA NOPOMHUCMI 6eHU — BIaJalOTh y IIpaBe Ilepejce-
pas. Pyxaiouuch BEIUKUM KOJIOM, KPOB PO3HOCUTH KHCEHBb i MMOXKUBHI pe-
YOBUHU JI0 KJIITHH, 3a0Upae BiJi HUX BYIJIEKHUCJIUHN ra3 1 IpoAYKTH OOMiHY,
BiIOyBa€eThCA IIepeTBOPEHHS apTepiajbHOlI KPOBi V¥ BeHOo3HY. O0ir KpoBi mo
BEeJIMKOMY KOJIi KpoBooOiry 3milicHioeTrbca 3a 20-23 c. Ilaax kposi 8id
Ni6020 WAYHOUKA Yepe3 MKAHUHU U opzaHu miaa do npaeozo nepedcepds
Ha3u8aemuvcsa BEeNMMKUM KONIOM KpoBOOGiry.

AK pyxa€eTbca KpoB cyguHamu?

OcHOBHUMHM UMHHUKAMHU KpPOB00Oiry € kposg’sHuii muck (P) Ta weud-
kicmbv pyxy xposi (V).

Kpos’sanuit muck — THUCK Yy CyAWHaX, 3YMOBJIEHUNA PUTMiUuHOIO pobo-
TOI0 YOTHPHUKaAMEPHOI'o cepld. 3ajie’KHO BiJ THUOY CYAHWH, PO3Pi3HAITH
apTepialbHUN, KaOilApHUN Ta BeHO3HUH Tuck. Haiiinerime BuMipaATH ap-
TepianbHUN THUCK. [lleudkicmv pyxy Kpoei BU3HAUAEThCA SAK BiJCTaHb,
[0 11 IPOXOAUTHL KPOB 3a OJAUWHHUIIO 4Yacy (y caHTHMeTpax 3a CeKYHIY).
Pyx KpoBi B pidHHX cyamHax BigOyBaeThcs 3 pi3HOIO IBHAKicTio. BoHa
3aJIe’KUTh BiJl PiBHHUIIL THCKY y II€BHIM YacTHHI CYJAMHHOI CHMCTEeMH i1 BiJ
3araJIbHOI ILJIOIIi mepepisy cyamH. Yum OGinbIIa ILJIOIIA, THUM IIOBiJIbHiIIIe
PyXa€eThcsa KPOB.
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JlomoMiKHUMU YMHHUKAMU KPOBOODITY €: CKOPOUEHHA CKeNlemHUX M S-
3i8, HaAABHICMb KJIANAHIB § 6CHAX 34 MeYiel KpPOoBL, elaCmMU4HL CULU CY-
JuH, AKi 3anacarwmbv eHepziio nid 1ac cKopoueHb cepys.

Tabnuua. OCOBJIMBOCTI PYXY KPOBI MO PIBHUX TUMAX KPOBOHOCHUX

CyOouH

CyaviHu Ocob6nuBocCTi pyxy KpoBi
Pyx kposi no | Tuck kposi Hanbinbwwuit (= 120 MM pT. CT.) | HaWBinbLa WBUAKICTL i pyxy
aprepisix (= 0,5 mlc).
Pyx kposi no | TUCK KpOBi MeHLIUn 3a cepefiHin piBeHb (= 20 MM pT. CT.), HaWMeHLLa
Kaninspax |wWwBKAKICTb pyXy kposi (= 0,5 MMm/c), OCKinbkM cyma nonepe4yHmx pospisis ycix
kaninsapie 6inbw sk y 500 pasie nepeBuLLye AiaMeTp aopTu
Pyx kpoBi no | TUCK KpoBi HalMeHWu (= 2-8 MM pT. CT.), ane WBUAKICTb T pyxy
BeHax no BeHax 30inblwyeTbca (gocarae 0,2 M/c), OCKINbKW: a) 3aranbHUN
AiaMeTp 3MeHLUyeTbes; 6) BNNUBalOTb CKOPOYEHHS CKeNeTHUX M'A3iB i
NPUCMOKTYBanbHa Aif rpyaAHOI KNiTKX; B) € NIBMICALEBI KranaHu.

Bionoria + Mcuxoaoria & Yomy, koau awdurni cmpauwio, mo 6aidHe
wkipa?

KOpOTKO npo ro/1I0BHe

» KPOBOHOCHI CYOAUHWU — enacmuyHi mpy6ku, no sKux Kpo8 mpaHcrnopmyemscsi 00
YCix opaaHie | mKkaHuH, a nomim 3Hosy 3bupaemscs 00 Cepys.

» Manum Konom KpoB Bif cepLs HaaxoauTb [0 nerexb, Ae BObMpae kuceHb i Binaae Byr-
nekucnui ras. Benvkum konom KpoBooOiry BiabyBaeTbCsi TPAHCNOPTYBAHHS KUCHIO i
NPOCTUX MOXUBHUX PEYOBUH A0 KMITUH Tina i Byrnekucnoro rady Ta NpoaykTiB 0bMiHy
BiO HUX.

» BbyagoBa cyauH noB’sidaHa i3 iXHIMK YHKUIAMU | 3anexuTb, 3aebinbLioro, Big LWBWAKO-
CTi Ta TUCKY KPOBI.

AifanbHicTD

Hasguaavhe 3a80anHs. YUM cyIMHHM BipisHAIOTHCA MiK cob6or? Omnop-
Ha cxema. KPOBOHOCHI CY/IMHMN.

Pozsusanvhe 3agdanns. YoMy Malie Ta BeJMKe K0JIa KPOBOOOIry IMOIH-
HAIOThCH 13 IIIYHOUKIB ceplid, a 3aBepIIyIoThcA nepeacepasaMu? [ngopma-
yiliHo-nowykoea énpaea. BynoBa cepnsd 1 kKojla KpoBoooOiry.

I]inHicHe 3a60aHHs. YoMy THCK i IIBUAKICTh PYXY KPOBi BiIpi3HAETHCA
y pisHHX THNax cyauH? Bnpaea dasa eubipxosocmi. 3aKOHOMiIPHOCTI pPyxy
KPOBi.

PesyabTar

OuikyBaHi pe3ynksTaTyi HaB4YaHHA (Y4eHb / yyeHuus...)
* QujiHroe: ocobnusocti 6ynosu Ta dyHkuin KPOBOHOCHUX CYOWUH
* Qujirroe pesynemamu: IHOOPMYBAHHA npo kona kpoBoobiry B opraHiami nioganHu

* Busiensie cmaerneHHs Ha pigHi 8ubipkosocmi ma OUJHIOE: NOKa3HUKKU pyXy KPOBI CyanHa-
MW OpraHiamy Ta BU3Ha4ae OCHOBHY 3aKOHOMIiPHICTb

Camopo3BUTOK

Camonasuanus. I]inHicHo-emouiiiHe 3aedanns Ton-5 @paseosorizmu i3
CJIOBOM «CepIie».

CamoouinweanHs. IIpodyxkmusro-meopue 3agdanHs. Tecm-cmeopeHHs.
KpoBonocHi cyauHn.
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JlloduHa, oceiveHa cnpasXHbOI HAYKOIO, HIKO/IU He NOYyB8AaE CUMOCMI 8 CBOEMY
CNi3HABAHHI i He nepecmace Hikonu e4umucs, Xo4 6u doxuna do eiky Mamycaina. q‘

®eoghaH lMpokonosuy (1681-1736) —
YKpaiHCbKuli 6020C/108, NUCbMEHHUK, noem

s

§7.6. TPAHCIMOPT PEHOBWUH TA HAYKOBI AOC/I A XK

Mpuragyemo! «3ipxa summsa» — e CUHA IMIECTUIIPOMEHeBa
3ipKa 3 6iJ10}0 OKaHTOBKOIO, B IIEHTPi — 0ini mocox AckJjemnis,
JaBHBbOI'pellbKoOro Oora JikyBaHHs. Ilocox cMMBOJII3yE 3B’ 30K
i3 3emiero (3MisI) i MmaHApPYBaHHA JiKapsa (mmocox). Em6iaemoro
AKOI MeJIUUYHO-CaHITaApHOIL CIYKOU € «3ipKa KUTTA» 7

3MICT

AKi YUHHUKM BNAMBAIOTb HA CEpLEBO-CYAUHHY cUcTemy?

I1ss HOpMaJbHOro (DYHKI[IOHYBaHHA cepld I KPOBOHOCHUX CYAHH IIep-
IITOYeproBo MOTPiOHI cBiXKe MOBiTPsA, pallioHaJIbHe XapuyBaHHA, peryjaapHi
¢isuuHi BOpaBH, BiICYTHIiCTh HaJAMIpHMX MCHXOJOTIUHMX HaBaHTa)KeHb i
cTpeciB. UMHHMKaMU, M0 HETAaTUBHO BILIMBAIOTh Ha PoOOTY cepIiieBO-CY-
OIUHHOI CHUCTEMU €: zinoduHamis, WkKidiuei 36uyYKuU, eMOUuiilHi cmpecu,
0MCUPIHHA, 3a6pYydHeHHA dosKkiaas. HemmpaBUIbHUM cmocib KUTTA Ta Hesa-
JOBiNMBHUN CTaH MOBKIIISA MOMKYTh OYTH IIPUUUHOIO CEPIEBO-CYIUHHUX 3a-
XBOPIOBaHb, AKi HAa CHOTO/JHI € HANMOIMIUPEHINNIUMU cepeji PpiBHUX XBOPOO ¥
BCiX KpalHax cBiTy. fIKmio paHiiire 11i XBopoOu OyJIM IpUTaMaHHI IIepeBak-
HO JIIOAAM JIITHBOTO BiKy, TO Tellep NOPYILEHHA CepIeBO-CYAUHHOI CUCTEMH
CIIOCTepiraroTh yke i y aiTeii. CeplieBo-cyANHHI 3aXBOPIOBaHHA MOA1IAIOTH
Ha TaKi rpynu: xéopobu cepys (iHpapkT Miokapna, cTeHOKapZis, apuTMii,
BpoZyKeHi 1 HaOyTi Bagu ceplif), xgopobu apmepii (OUCTOHiA, iIHCYIbT),
x60po6u 6eH (BapUKO3He DO3IINPEeHHA BeH, TpoMbodiebit). BuszHauaab-
HUMHM YMHHUKaMU PHUBHUKY IUX 3aXBOPIOBaHL € apTepiajbHa TrinepreHsis
(BacTapisiuii TepMiH rilepToHisA) Ta aTePOCKJIEPO3.

ApmepianvHa zinepmeHn3ia — NOPYILIEHHs, 1110 XapaKTepU3y€EThCA CTiN-
KHM MOiJBUIIeHHSIM apTepiaJbHOro THUCKY B CyJHMHAX BEJMKOIO KoJia Kpo-
BooOiry. IIpuumnHOIO CTaHY € CTifiKe MiIBUINeHHS TUCKY B apTepisax (BHUIle
140/90 MM pT. €T.), III0 BUHUKAE Uepe3 MOPYIIIeHHA I[IJICHOCTI CTIHOK I[UX
CYIWH i BTpaTy HUMHU ejacTUUYHOCTi. Taki 3MiHM MOXYTh BUHHUKATH y CV-
JIWHAX TOJIOBHOT'O MO3KY, Ceplisd, HUPOK i 4acTO € IPHUYMHOIO iHCYJIBTY,
iHdapKTy MiokapAy, HUPKOBOI HEJJOCTATHOCTI.

Amepocknepo3 — NOpPYIIeHHs, 110 XapaKTepU3yeTh- NS
CcAd BTPATOI €JJaCTUUYHOCTI CTIHOK apTepiii, 3BY)KEHHAM | :
IXHBOT'O IIPOCBITY 1 YaCTMM YTBOPeHHAM TpPoMOiB. 3MiHa /88
CTiHOK apTepiii cIpUYMHeHa BiAKJIaJaHHAM XOJeCTeph- [
HOBUX OJANIOK 3 HACTYOHUM IX CKJepo3om (po3pocTaH-
HAM CIIOJIYYHOI TKAaHUHU) 1 KaabyuHo30M (IIPOCAKAHHAM
cosmaMmu Kanbiiioo, yepe3 110 CyAUHM CTAIOTh KPUXKHMHU
1 TBepauMu). [IpuunHEN PO3BUTKY aTepOCKJIEPO3Y: BILIUB

EHHA

; o AL

HIKOTHHY, BiJICYTHICTH TPeHYBaJbHOIO (Pi3KYJIbLTYPHOIO In. Apmepis,
BILJINBY, HaJMipHI eMOIiliHI IepeXUBaHHsA, CIIOKUBaHHSA ypaxeHa
SKHpPHOI 1ki, IyKpoBuii giabeT TOIIO. amepocK/iepo3om
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BunukHeHHsA rinmepTeH3il Ta aTepocKJiepo3dy Moske OYTH CIIpUUYHHEHe
po3aajgaMi HEPBOBOI I r'yMopasibHOIL peryaamnii cyauH. HepBoBy peryisiiiio
CYAWH 3AiMCHIOE aBTOHOMHAa HEpBOBa CHUCTEMAa: CUMNAMUYHI 8NJAUBU € CY-
IUHO3BY}KYBaJIbHUMHU, a NAPACUMNAMUYHI — CYAUHOPOIIMIHUPIOBAIbLHUMU.
IlenTp perynanii gigabHOCTLI CYyAUH B JA0BractoMy Mosky. I'ymopanvHa pe-
2ynauis 301NCHIOETBCSA TOPMOHaMU i HeiipoMeiaTopaMu: adpeHaliH — 3BY-
JKY€ KPOBOHOCHI CYIWHU, AUEMUNXO0NIH — IX PO3IITUPIOE.

AKi € TUNKU KpoBOTEY?

Ilicna ymkomKeHHS KPOBOHOCHUX CYJIUH MOXKYThH BUHHUKATH KPOBOTEe-
gi. 3 moraAaAy MeJUIIMHHU 1X KJacH(piIKyOThL Ha 30BHIIIHI (KamiJsgpHi, Be-
HO3Hi, apTepiayibHi) Ta BHYTPIIIIHi.

RKaninapna kposomeva — Iie KpoBOTeua BHACJIIJIOK IOIMKOMKeHHHA
IpiOHMX CYAMH IIKipHW, MiAMKipHOI KJIITKOBMHMA i M a3iB. ¥ IIhbOMY BH-
maJKy KPOBOTOUUTH yCA MOBepXHA paHH. Kosip KpoBi mig uyac KamiJgdgpHOIL
KpPOBOTeUi TeMHO-UepBOHUI, BOHA BHUTiKa€ IOBiJIbHO, 11 JIETKO 3YIIMHUTH.
Ilepmioro momoMoroo IpHM TaKMUX KPOBOTeUaX € 3HesapaskeHHS MicIld IIo-
paHeHHsA TiJ[poreH mepokKcuoM abo HOJHOI HACTOAHKOI Ta HaKJaJaHHS
YUCTOL IMOB’ABKU.

Beno3na kpoeomewa — 1le KpoBOTeUa, 110 BAHUKAE MiCJIA YIIKOAKEHHHA
noBepxHeBUX BeH. Ilig uac BeHO3HOI KpOBOTeUi KPOB TeMHiNla, BHUTiKae
OesmnepepBHO i piBHOMipHO. Haganua gomomoru moJssirae B ToMy, 100 paHy
3He3apasuTH, HAaKJIACTH THUCHYUYY HOB’SIBKY HuMcue 8i0 Micus NOPaHeHHA U
HalpaBUTH IIOTEPHiJIOro A0 JIiKapHi.

Apmepianvhna Kpoéomewa — Iie KpPOBOTeua, M0 BUHUKA€E IpPH IIO-
HIKOM»KeHHI aprepiii. O3HakaMM IIUX HaNHOILJIbIIT Hebe3IMeUyHUX KPOoBOTeU
€ SCKpPaBO-UePBOHHUI KOJIip KpPOBi, BUTiKAHHA NOYJILBCYIOUUM CTPYMEHEM,
IIOCTYIIOBe IIPOCOYEHHS IOB’A3KH HA paHi IOCTpakJajioro TOII0. 3TiIHO
3 aaroputmMoMm MARCH, mio BimoOGpa’kae MmoCaiIoBHICTE 3aXO[iB HaJaHHS
MeJHUUYHOI JOMOMOTr#d B 0OOMOBHMX Ta IUBLIBHHUX eKCTpeMaJbHUX CUTyaIliax,
MMepIIOYeproBOIO Ai€i0 € IMBUAKA 3YIUHKA ITUX 3arPO3JUBUX KpoBoTeu. [[J1sa
IIbOTO 3aCTOCOBYIOTH [JKI'YTH/TYypHiKeTH, OuMHTHU, OaHgaki Tormio. [[»KryT
JIJIsi 3YyIIMHKY KPOBi HakKJalalTh Ha 5—8 cM suwe 8id panu. Miciie HakJa-
JaHHA 3aXHIal0Th BATHO-MapJjeBoI0 II0B A3K00. fIKII[0 KpoBOTeUy 3yIINHE-
HO, cJIii 000B’A3KOBO 3allMCcaTH TOUHHMH Yac HaKJIaJlaHHA O0e3locepeqHbO Ha
TYpPHiKeTi abo iHIIIOMY BHAUMOMY MiCIIi.

Brympiwni kpoéome4i — Iie KpOBOTeUl B YepeBHili, I'PyJHIA YU de-
perHiil mopoXHUHAaX. BUABIAOTE BHYTPINIHI KPOBOTEUl 3a 30BHINIHIM BH-
TJISALOM JIOAUHU: palToBe 30JIIIHEeHHA, XOJIOAHI KiHI[IBKHM, IIOYaCTilIaHHSA
1 mocnabieHHA MYyJLCY, 3allaMOPOUYEHHA, IIIYM YV ByXaX, XOJOAHHHN miT. ¥V
pasi HalMeHINNX MiJ03p IIUX KPOBOTEY CJiJ HeraiHO BUKJIUKATH «IIBUJIKY
JIOTIOMOT'Y», O 11 mpHOyTTsA IIOTepIIiJioMy 3a0e3neuyioTh I[IJIKOBUTHM CIIO-
Kiit, a 1o ¥MOBIpHOTO MicCI[I KPOBOTeUi MPUKJIAJAAIOTH XOJOAHUM KOMIIpec.

Bionoria + TakKTM4Ha MegULUMHA @ AHeano-
MoeHUlL axponim MARCH posswugpposyembves sAK:
M (Massive bleeding) A (Airway Management)
R (Respiration) C (Circulation) H (Head injury /
Hypothermia / Hypovolemia). Ilepexaadarw mepmiHu
ma nponoHyo YKparHoMoBHUIlL éapiaHm abpesiamypu.
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flke 3HA4YEeHHA HAYKOBUX AOC/IAXKEHb CepLeBO-CYAUHHOI cucTtemu?

3HaHHS CcepIleBO-CYJMHHOI CHUCTeMH € BaKJMBOIO CKJIAJOBOI CBIiTOIJIA-
Iy KOYKHOI JIIDJAUHM, 3aCTOCOBYIOThCA Y MeIUIIMHI IJA JIIKyBaHHA ceplie-
BO-CYIMHHMUX 3aXBOpPIOBaHb, y CIOPTI — JJfA opraHisalil TpeHyBaJILHOI'O
pe:xxkuMy. Bzaemonia Mixk eMomigaMu Ta JiAJbHICTIO CHCTEMHU € TEMOIO JIOCJIi-
IKeHb IcuxoJorii. OTHMM i3 HanpAMKIiB JocTai»KeHb KOCcMiuHOI 6ioJiorii €
BHUBUYEeHHS BILJIMBY MiKporpasiTallili Ha poOoTy cepiis il cyIuH.

Posgin meaunuHM, 1[0 BUBUYAE CEPIEBO-CYAMHHY CHCTEMY JIIOAUHHU Ta
cepleBO-CYAUHHI 3aXBOPIOBAHHSA HABUBAETHCA Kapdionozielo. Y MPAKTHUKY
JiKyBaHHS Ta AiarHOCTUKHU XBOpPOO cepIsd i CYyAMH BTiJIOIOThCSI HOBI MeTO-
I4 i3 3acToCyBaHHAM 0i0XiMiuHUX, eJIeKTPO(}i3ioJdOTiUHUX, YJIBTPa3BYKO-
BUX, PEHTTeHOJOTIUHMX Ta IHNIUX JocaigkeHb. IIpoGreMmu mepenmMBaHHS
KpOBi BUBUae mpaHc@pysionozisa. IlepeanBaHHA KPOBi 3TrigHO i3 cydacHHU-
MH peKOMeHJalliIMH, 3MiNCHIOEThCS 3 ypaXyBaHHAM MeBHHUX II0J0KEHb:
a) IJ1A mepeJIMBaHHSA BUKOPUCTOBYIOTH JIUIIEe OAHOTPYIIHY KPOB; 0) V AeAKUX
Bunagkax JjgmoauHa 3 IV (AB) rpymnomo KpoBi Mo)Ke CTaTU YHiBepcaJlbHUM
JOHOPOM IIJIa3MH, OCKLJIBKH B 11 KpOBI HeMa€ aHTHUTLJI; B) He CJiJ KOPHUCTY-
BaTHCh KPOB'I0 OJIHOTO i TOT0 K /IOHOpA MiJl Yac MOBTOPHOI'O IIepeJuBaHHA,
TOMY II[0 060B’sI3KOBO BiOyZeThcs iMyHizaImis Jo ofHIi€l i3 cucTeM KPOBi;
I') HaKpaniuM JOHOPOM € JIIOAWHa, siKa caMa JJsd cefe MoKe 37JaTU KPOB
(zazpainerigb). ChorofHi AJisl IepeMBaHHS BUKOPHUCTOBYIOTH IIIJIBHY KPOB
(pipime), KOMIIOHEHTH KPOBi (epuUTpomuTapHa Maca, JIEMKOI[UTapHa Maca,
TpoMOoIlUTapHa Maca, IIJladMa), KPOBO3aMiHHUKM (IIOJIIJIIOKiH, »KeJIaTH-
HOJIb, COJILOBI PO3UMHU Ta iH).

AiaAbHICTD

Hasuanvhe 3a80anns. SIKi 0co0OJMBOCTI TPaHCIIOPTY PEYOBHH Y JIIOIH-
HU? Modenweanusa smicmy memu. TPAHCIIOPT PEHOBUH JIIOOIWUHU

Possusanvie 3a60anHsA. SIki YMHHMKHM BIIMBAIOTh Ha TPaHCIOPT pe-
YOBHH B opraniami mroguHH? KoHcTpyoBaHHA OHJIaWH-TecTiB (B cepsici
Online Test Pad) ma Temy: BniauB eKoJIOTiUHHUX UMHHMKIB Ha TPaHCIIOPT
PEeUYOBUH JIIOIUHH.

I]innicHe 3a60anHsA. IIpOEKT Ha OJIHY i3 TeM II[O/O OIiHIOBAHHSA BILJIUBY
JIOCATHEeHb MPUPOAHUUUX HAYK Ha HOOPOOYT i 3M0pOB’sa JTIOAUHUA.

PesyabTaT

OuikyBaHi pe3ynbratn HaBYaHHA (Y4yeHb / yyeHuus...)
* Y3aeanbHioe 3HaHHS, hopMyrntoe sucHosok: npo TPAHCIMOPT PEYOBWH NIOOUHA
* 3acmocosye Hasu4ku IHOOPMYBAHHA ma koHcmpyroe: iHdorpadiky npo 3actocy-
BaHHA HayKOBUX AOCHIMKEHb TPAHCMNOPTY PEYOBUH B OpPraHiami JTIl0guHu

* Busiense cmaeneHHs Ha pigHi iHOUgIdyarnbHOCMIi ma Cmeoproe: NMPOEKT Ha OCHOBI 3HaHb
npo TpaHCNOopT pevYoBUH, iHPOPMaLINHO-MOLLYKOBUX YMiHb Ta UiHHICHUX YsiBNEeHb Npo
OOBPOTY NIOOAUHU

CamMoOpoO3BUTOK

CamoouyinweanHnsa. SIki Mol pe3yJbTaTH HaBUYaJbHOl AiAabHOCTI? /[ia-
eHocmyeaavHe 3aedanus. TPAHCIIOPT PEHOBUH.
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Tema 8. PYHKUIOHYBAHHA WKIPMU.
TEPMOPEIryAauia. BMUAINNEHHA

Lkipa - ye opzaH, 3a CMaHOM K020 MOXKHA BU3HAYUMU
300po8’s i Hagime Xxummeay icmopito 1I0OUHU.

Binveenom BiHmepHiy (1835-1917) -
ascmpiticbkul nikap, 3acCHO8HUK ¢hbisiomepanii

§ 8.1. LUKIPA

Mipkyemo! 3 2015 poxy B YKpaini rpomagsaam odi-
iiftHO Imouasii BHAAaBaTH O0iOMETPUUYHI IacrmopTu. ¥ JO-
KYMeHTi BOYyZIoBaHUH clielliaibHUI MiKpodiln, 1m0 oKkpim
OCHOBHHUX JaHUX MOKe MicTuTH QoTorpadiusHe 3o006pa-
JKeHHA BJACHHUKAa Iaclopra, 300pakeHHs paiayKHOol
000JIOHKH OKa Ta BigOMTKM mayabniB. IlikaBo, umM 3y-
MOBJIEHA VHiKaJbHICTEL IIAIIiJIApPHOro BidepyHkKa?

3MICT

flke 3HAYEHHSA LWKipU 4NA OPraHiamy A0AUHKU?

Oco06auBOCTI IIKipH (POPMYIOTHCA IIle B 3aPOJKOBOMY IIepio/li pO3BUTKY
1 He 3MiHIOIOThCA VIIPOJAOBIK KUTTsA. BisepyHKHU naJbIliB, JOJOHD 1 Ii0OIIOB
€ IHAUBiAyaNbHUMH, JIETKO KJacu(@iKyoThes i BiirpamoTh poab HaLiHHOTO
i JocToBipHOTO MOKasHMUKA CTAaHY OpraHiaMy JoAuHM. BcTaHoBJIEHO, ITIO
a)k 43 reHeTUUYHI OIISHKHU 3aJIy4eHi 10 (pOpMyBaHHSA IIKipHOTO Bi3epPYHKY
JUIle Ha KiHUMKaXxX MaJbIliB.

IIkipa moguuau 6epe ydacTh y 3AiACHEHHI BasKJIMBUX MPOIECIB XKUTTE-
JigabHOCTI SKMMHU € OOMiH peuOBUH, TEPMOPEryIdllisd, TUXaHHS, BUILIEH-
HA, IIOAPa3JInBiCTh, KPOBOOOIr, iIMyHHAa peryiadilid.

Ta6nuus. @YHKLII LLUKIPU

Ha3Ba XapakrtepucTuka

3axullae Big HECNPUATANBUX 30BHILLUHIX YNUBIB 3aBAAKM LLINbHUM psifiam
POroBMX JyCOYOK i KUCMiN peakuii noty (pH=5-6,5), wkipHoro cana
EkckpemopHa |3 noToM, LWKipHUM canoM BUAANSETLCA CEYOBMHA, Ce4OBa KUcroTa, coni Ta iH.
3anoaun LWKipy (NOTOoBI, carnbHi, MOMOYHI) NPOAYKYOTb CEKPETH, Lo BepyTb

Bap’epHa

CekpemopHa ot :
y4acTb Y BOAHO-COMbOBOMY 0OMiHi, TepMoperynsuii, BUrogoByBaHHI MansaT

EHOOKDUHHa AaunouunTn Binoro xupy npodyxyiomb _eopMOHonodib'Hy crionyky — nen-
MmuH, wo bepe y4acme & peaynsayii 0bMiHy pe408uH

IMyHHa Hepma MicTUTb iMyHOUUTK (NiMdounTn Ta Makpodaru), SKi eusensome

ma 3HUWYoMb iHebeKUitHI azeHmu

Tepmo- Y WKipi € apTepionu i NOTOBI 3aM03u, WO 3AINCHIOITL ePeKTUBHY Tennosia-
peaynauyitiva | aavy (6nvsbko 80 % Tenna nepexoauTb Y 30BHILLHE cepefoBULLE Kpisb LUKIPY)
JenoHysanbHa | Y cyanHax Lwkipu Moxe 3HaxoauTuck Ao 20 % 3aranbHoi KinbKOCTi KPOBi
HAuxaneHa 1% rasoobMiHy 3iINCHIOETLCA Yepes Kaninapw LWKipy

MemaboniyHa |B KniTMHax poCTKOBOrO LWapy CUHTE3YETbCS MefaHiH, rmnikoreH, BitamiH D;
PeuenmopHa | Peuentopu WKipu 3abeaneyyoTb A0TUK, BIQYYTTSA Xonoay i Tenna, 6onto
3anacanbHa | ligwkipHa XupoBa KNiTKoOBUHA € Aeno 6inoro n 6yporo xupy nioguHu
Amopmu3sy- »KnpoBuii npoLlapok BHYTPILLUHIX OpraHiB 3axuLUae ix Bi4 MexXaHiYHUX ynnu-
gasibHa BiB
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flka 6yaoBa wKipu a0guHn?

HIkipa y mogueu Mae mwiomy 1,5—-2,5 M2, macy — 2—-3 kr (5 % Bix macu
Tina), ToBmuHY — 2—5 MM. Ii pyrKOii mos’asani 3 6ygoBoio.

30BHIMHIN mIap MKipu — enidep-
mic (Hadwkip’a) — yTBopeHU Garato-
OIAPOBHUM ILJIOCKHM eIliTesnieM. BepxHi
IJIACTU HOIapy CKJIAZAIOThCA 3 MEePTBHUX
3pPOTrOBLINX KJITHUH (pozosuii npouwla-
POK), 110 3aXUIIAIOTh BiJl IOIIKOIKEHb
Ta XBOPOOOTBOPHOTO BIIJIMBY MiKpOOp-
ra"iamiB. ['subire posTamioBaHi KUBi
KJIITUHU, AK1 IDOCTiAHO AIIATHCA M 3a-
0e3meuyioTh BiJJHOBJEHHS eIigepMicy
(pocmkosuit npowapor). Cepen HHUX
3ycTpiualoThess 0coOJaMBI  mirMeHTHI
KJITUHU (MesaHoyumu), 110 YTBOPIO-
I0Th MeJiaHiH. Ili TeMHO-KOpHUYHEB] IIir-
MeHTHU 3a0apBJIIOIOTH IIKipy, BoJoccd,
panays>KHY 000JIOHKY OKa. Bimomo, 1Mo

In. Bydosa wkipu: 1 — enidepmic; 2 —
depma,; 3 — ainodepma,; 4 — cmpuxeHb
80/10CUHU; 5 — Kaninspu,; 6 — M’sa3-ni-
diimay 80M10CUHU; 7 — callbHa 3a/03a;

MeJIaHiHH TaKO0)X BHKOHYVIOTh (PYHKIIiIO 8 — KOpiHb 80M1OCUHU; 9 — HEPEOEi
3axuctry Bijf Y@-ONpOMiHEHHA. 3akiHdeHHsi; 10 — momosa 3anosa; 11 —
Ilin elrrigepMicoM pPO3MIIIIeHWM Ha- apmepionu u 8eHyrnu

CTYIIHUM Imap — JaepMa (BJlacHe IIIKi-
pa). ¥ Hi# aBa IIpoIIapKHu: cocoukosuil (yTBOPIOE BUCTYIIM) 1 cimuacmuil
(MicTUTH eJIaCTHMUYHI Ta KoJareHOBi BOJIOKHA). ¥ JepMi posrallioBaHa IIe-
peBakHa OIJBHIICTh CTPYKTYP IIKipH, IO BUKOHYIOTH il BasKJIMBI QYHK-
I[ii: Hepeosi 3aKiHueHHA Ul peyenmopu, KPOBOHOCHI Ui nimgpamuuni cyouHu,
CaJbHi iL NOMOoEi 3a103U, 80J0CAHI CYMKU U M’ A3U 80JIOCUH.

Hayirnmubmuii map mKipu — rimogepma (OifmikipHa sKUpoBa KJIITKOBU-
Ha) — CKJAJA€eThCA i3 CIHOJYUYHOI TKAHWHHU Ta BEeJIMKOI KiJTBKOCTi XUPOBUX
KJIiTUH (adunoyumis), M0 YyTBOPIOIOTE 6ifly Ta Oypy *KuUpoBYy TKaHUHY. Lli
BasKJIMBI KJITUHHU OepyTh yuacTh B OOMiHi >KHpiB, YTBOPEHHI TelJja, ajal-
Talii o 3MiHU TeMIlepaTypH cepeloBHIlla, eHIJOKPHUHHINA peryJdirii.

Bionoria + Mikpockonia & KaimuHnu 6ypozo xupy mic- F
msambv YucleHHi Kpanji ma marnomb 6elUKly KiAbKicmb Mi-
moxondpiil. I[ixaeo, axa ixHA 0OCHOBHA QYHKUIA?

flke 3HaYeHHA NOXigHUX WKipu?

Kpim camol mikipu B opraniaMmi € ii moxijgHi: HIrTi, Bojocecs Ta IMKipHI
3aJI03U.

HirTti — pozosi ymeopu y euzasdi naacmuHok, w0 Micmambvbes HA Naib-
uax. KiHUMKM manpIliB MaioTh 0e3J1iU UYTJIMBUX HEPBOBHUX 3aKiHUEHB, IO
poOuUTHL iX OJHi€I0 3 HANBAMKJMUBIIIMUX CHUCTEM CHPUHUHATTS iHMoOpMAIrii.
I came HirTi 3axuiarnTs iX Bif 30BHINIHIX ynauBiB. BoJoces — sudosiceni
ymaeopu, u,0 6UKOHYIOMb Menaope2yniayiilny, 3axXucHy ma Yymauey QyHk-
yii. Y BOJIOCHHI PO3Pi3HAKITH KOPiHb (CXOBaHUM y BOJOCAHUN MIIIEUOK —
BOJIOCAHY IUOYANHY, abo (oaiKkys) Ta cmpusiceHsv (Ha IIOBepXHeIo IIKipH).
Bojocea 30epirae Terio it 3axmIlae IIKipy I'OJIOBH BiJ CIEeKH Ta XOJIOAY,
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a oui, Hic, ByXa — Big muiay, omaaiB. B ocHOBI KO)XHOI BOJIOCMHU € KPH-
XiTHUM M’ A3-ImigiiMad, a MiXK M dg30M Ta (hoJiKyJIoM — cajibHa 3aJo03a.
OcHoBHHUM Oy[iBeJJBHUM MaTepiaJioM BoJioccs € 0iJToOK KepaTHH, a Moro 3a-
OapBJIEHHS 3aJIe’KUTH BiJl pI3HOBHUY MeJIaHiHiB.

IIkipHi 3am03u — ymeopu wripu, wo 3d0amHui cmeoprweamu i eudiaimu
negHi cexpemu. Ilo miel rpynm 3ajsos3 HaJjeKaTh IIOTOBi, cajJbHI I MOJIOY-
Hi. I[Tomosi 3a2103u BifirpaloTh Ba:KJIHUBY POJIb V BOJHO-COJLOBOMY OOMIiHIi,
BHJiJIeHH]1 3 OpraHiaMy OpoAYKTiB o0OMiHy, Temoperyiaanii. Caavri 3an103u
posTanioBaHi MaiKe IO BCifl NIKipi, 3a BUHATKOM JIOJIOHbL Ta IIiJIOIIIOB.
Haii6inb1re ix y mkipi o6auuusa i ronoBu. CanbHi 3271031 BUALIAIOTH WKID-
He cano (6ausbko 20 r 3a mo0Oy), 110 3MaIlye IIKipy i Bosoccs Ta Hagae im
eJIacTUYHOCTi, oOepirae BiJl BoJIOoTrH, BUCYIIyBaHHA. lleli cekpeT Mae KHUCITY
peakrito (pH 5,5) i 6akTepuniuaui BaactuBocTi. Moaouri 3an03u — 11e map-
Hi 3aJ1031 30BHINIHBOI cekpellil, oHa i3 BTOPMHHUX CTATEeBUX O3HAK.

Bionorisa + YKpaiHcbKa moBa @ B ykpainyis € ¢gpaseono-
2izm «Boaocea dubku cmaano». Ilfo o3navae yeil eupas i AKUM €
itozo GionoziuHe nidrpynmaé

KopoTKo npo ronoeHe

> WKIPA — 308HiWHIl nokpue mina noduHU, Wo eUKOHYE byHKUiI Onsi 36epexeHHsI 20-
mMeocmasy eHympilwHb020 cepedosuwia, 3axucmy ma adanmauji 00 ymoe Q08Kisss.

» Lkipa noguMHu cknagaeTbes 3 enigepMu, gepmMu Ta rinogepmu.

»  [oxigHi WKipn — HirTi, Bonoccs Ta LWKipHi 3ano3n — 6epyTb y4acTb y Tennoperynsuii,
BUAOINEHHI, 3aXUCTIi, IMYHHIA perynsuii, noapasnuMBocTi opraHiamy.

AifanbHIiCTD

Hasuanvhe 3aedarnnsa. ki ocobauBocTi opraniszanii mkipu? Onopra
cxema «lepapxia». IITKIPA.

Pozsusanvrne 3asdanns. SIki disiosoriuni ¢yHknii BigdOyBaroThca 3a
yuacTio mkipu? IIpo6aemuo-nisnasanrvHa énpasa. BygoBa mkipu y B3ae-
MO3B’A3KY 3 QVHKIiAMH.

I]inHicHe 3a6danHs. Ha woMy I'PYHTY€EThCA Hallla TToBara 1M HemoBara
no mkipu? Bnpaea oasa eusnauennsa. lllo take «IIOBATA JIOIWUHW »?

PesyabTar

OuikyBaHi pe3ynbrat¥ HaB4YaHHA (Y4eHb / yyeHuus...)
¢ BusHayae: ocobnusocTi LUKIPW JNTKOOAWHA

* Yceidomnioe nizHasanebHy cumyauito: ans PO3B’A3AHHA NMPOBIEMMU woao npuyunH
BaraTtodyHKLUiOHaNbLHOCTI LWKipK

* BusHavae cymHicme yiHHICHOI kameeaopii: MOBATA NOOAWHW

Camopo3BUTOK

Camoopzanizayis. Kpeamuene 3aedanHs. Bubupaio TeMy IJIsi CTBOPEH-
HA Ta IIpel3eHTaIlll (3aXHCTy) HABUAJBHOT'O MNPOAYKTY Ha MiJJCYMKOBOMY
ypoIli (IUB. HOJATOK [0 MiIpyUYHUKA).

CamonasyuaHHa. OcobucmicHe 3as8dann. Ilcuxosoriuaa rpa-rtecr.
IITo Take droAchbKa moBara?

CamooyiHoeaHHA. 3a80aHHA 0N NpoeHo3y8aHHA. IIoOKpUBU TBapUH.
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JIio608 noyuHaemoca 3 nogazu 00 camozo cebe.

OHope Oe banv3ak (1799-1850) -
(hpaHuy3bKUli NUCbMEHHUK

§ 8.2. PYHKLIOHYBAHHA LWKIPU

Yceigomawemo! V 1831 porri mob6auns cBiT poman «IllarpeHeBa mikipa»,
AKUUN npuHic Banb3akoBi cnpaBikHIo ciaaBy. Illarpers — 1ie paHTacTUUYHA
IIKipa BicJIIOKa OHarpa. 3araJJKOBUi aHTUKBap gapye roHaky Padaento mia-
rpeHeBy mkipy. Hanmc Ha uapiBHI# IIKipi moscHIOBaB, IO yci OakaHHA
i1 BiacHHUKa OyAyTh BHKOHYBaTHCHA, ajie Ijopa3y IIKipa Oyae 3MeHIIyBa-
THUCA, AK 1 JKUTTA Liel monuHU. Padaens 3barauyerbesa, ajle pa3oM 3 TUM
po3MipHu Horo mikipu KaTtacTpo(diuHo 3MeHIIyIOThCSA. OCh TAKHUM € CIOXKeT
poMaHy. A UM icHye HacIpaBli 3B’SA30K Mi’K TPHBAJIICTIO XUTTS JIIOAUHU
Ta OioJorivHMMHU GYHKIIAMU IIKipu?

3MICT

Y yomy cyTHicTb 6ap’epHOi PYHKUiT WKipn?
Cepen ©OaraTboxX BaKJIUBUX (QYHKIiH
MIKipy BUAiNfAeThCA Gap’epHa. 11 CTPYKTYpHI
YTBOpPHU 3amofirarmThk IMIKiJJUBUM BILIMBaAM
30BHIIMHIX UMHHUKIB MOBKLJJA Ta BTpaTaM

BHYTPIIIHIX pecypciB opraHiamy (HamIpu- 2

KJal, Bonau). Po3pi3HATE YOTHUPHU OCHOBHI

BUAU IIKipHOro Oap’epy: dismuHmMi, Ximiu-

HUM, IMyHOJIOTIiUHUHN i MiKpPOOHUIA. 8
DisuuHult 6ap’ep GQYHKIIOHYe 3aBAd-

KH POrOBOMY IIpOILIApKy emilepMu, AKHH Y

JlopocJIol JIOAWHU yTBOpeHHMir ak 3 15—20

nIapiB BiAMepJauX KJITUH-KOPHEOIIUTIB Ta JIi-

mifiiB B mpoMi’kkax Mik HUMHA. [i kiaiTuHM 4

MaIOTh BUIVISAM INIOCKUX JIYCOK, IT030aBJIeHUX 5

AApa Ta opraHeil. ¥YTBOPIOIOThCA 3 XHUBHUX 6

KJIITUH-KepPaAaTUHOIUTIB, IIOCTYMOBO 3JIVIIY-
IOThCS, 4 Ha 1X MicIle IPUXOAAThL HOBI KJIITH-
HH. 3 BIKOM OHOBJIEHHS KJITHH Bil0OyBaeThCHA In. Cmpykmypa enidepmicy:
pigmie i mikipa moumHae crapitu. BaxkauBy 1 — kopHeoyumu; 2 — Kkepa-
POJIb YV 3aXHCTi MalOTh MOJIEKYJIHU JimifiB (ke- muHoyumu; 3 — 0eHOpumHa
paMifin), [0 YTBOPIOIOTH BOJOHENpOHMKHmit KIMUHE; 4 — dymuea KnimuHa
b0ap’ep, 3amobiraroTs BTpaTi BOAH. 5 - menaxoyum; 6 — cmoebypo-
XimiyHuil 6ap’ep UIKipu OB A3aHUN 3 aRauning
MOJIOUHOIO KHCJIOTOI0 CEeKpeTy IIOTOBUX 3a-
JI03, MOJIEKYJIaMM aHTUMIKPOOHUX MHEeNTHAIB Ta BIJIBHUMU pafuKaaMH,
SIK1 3aXMINAl0Th OpraHi3M Bif iH(@ekIii. {1 peyoBUHU yTBOPIOIOThHCA Kepa-
THHOI[UTAMHU Ta IMyYHHUMH (JeTPUTHUMH) KJIITHHAMM IIKipH.
ImyHonoziunuilt 6ap’ep POPMYyETHCA 3a yUacTIO KJIITUH i peUOBUH Y Bij-
MMOBi/Ib Ha BILIMB XBOPOOOTBOPHUX BipyciB, 6akTepiif, TOKCHMHIB, a TaK0OMX
3J0AKiCHUX KJITHUH. IMYHHMX KJIITHH B IIKipi B JecATKH pasiB Oijblile,
Hi’2k B KpoBi. lle — pisHi BuUAM JIENKOIUTIB, AeHAPUTHI KJIITHHH, TJIafKi
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KJIITUHU-MacTOUTU Ta iHIIi. BoHU po3mi3dHAIOTH Ta 3HUMIVIOTH YYXKOPif-
HUHA MaTepiaj. 3a BiIKPUTTA AeHAPUTHUX KJIITHH Ta IXHBOI pPoJi B iMyHi-
TeTi aMepukaHcbKUM imyHoJsior Panbd CreiitEMan oTpuMaB HobeniBecbKy
npeMiro 3 ¢isiosorii 1 megunuau (2011).

MikpobHuii 6ap’ep noB’sA3aHUI 3 KUTTENIANBHICTIO MiKpobioMy IIKi-
pu. Bipycu, 6akTepii, rpubononiOoHi opraniamu, ApiKAKoBi rpubu, oKpeMi
IIpeJCTaBHUKMU TBAapPUMHHOTIO CBiTY (HaOpHKJIAJL, AecMOJOBi KJiMli) yTBOpIO-
IOTh I[LJIICHY €KOCHCTeMY i3 pi3HMMH CHMOiOTHUHMMH B3a€MO3B’sA3KaMH.
Cepen HUX HagBHI BUAU-MYTYaJlicTH, KOMEHCAJIHA Ta Iapa3suTH, AKi KUBYTH
Ha IIOBepPXHi IMKipH, V BOJOCAHUX ITUOYJIMHAX, IOTOBUX i caJlbHUX 3aJI03aX.

Bionoria + ®isuka & Ax wkipa 3axuwae opzanizm 6i0 HopcmKozo yab-
mpaghionemy?

Alka po/b WKipU y CNIPUUHATTI NOApasHeHb?

3IaTHICTh BilUYBATH 30BHIIITHE cepegOBUIIe
Ta aJalTyBaTHUCS 0 HbOT'O € BaXKJIUBOIO JJIST BHU-
JKMBaHHA BcixX opraHismiB. I y nmpomy mnepiiio-
PAIHY POJIb Bifirpae mikipa.

IIIkipHa pelemnirisa 3abe3meuyeTbCs PEIENnTo-

paMu, sIKi MalOTh BUIJIA] BiJIbHUX HEepPBOBHUX 3a-
KiHUeHb, KallCyJIbOBAHMX UM HEKAaIlICyJIbOBaAaHUX
Tijelpb v popMi AuCKiB, Koy0. MexaHiuHi BILJIH- In. Peuyenmopu wkipu:
BU crpuiiMaioTe domukosi (Tinbua MeiicHepa, 1 — 6ifbHi HEPBOSI 3aKIHYEHHS;
tinbua @arepa-Ilavini, gucku Mepkens), Tero 2 — minbus MelicHepa cripul-
# xoson — memnepamypHi (kondbu Kpayse, Tiib- Marome muck; 3 — minbys
g Pyddini) a 6yas-axkuit HagMipHUAI BILIUB — 60- Kpayse — xoro0; 4 — minbys
Ab06i peuenmopu (BiJIbHI HEPBOB1 3aKiHUEHHHA). Jgﬁfj;;’: g;i’ﬂg’ 6"5:"‘3:'1’_"2"59
Vei mi PenenTopu CIpPUHMAIOTE TOJPA3HEHHA, TR o
MepeTBOPIOIOTh 1X yV HEPBOBI iMIIyJbcH Ta Ha-
CHJIAIOTH JIO IeHTPaIbHOI HepBOBOI cucTeMi. BOHHM € YacCTHHOIO COMAaTUUHUX
CeHCOPHUX CHCTEeM, 3 SKUMU HOB’sA3aHe BUHUKHEHHS BifuyTTiB. ¥ HAIIOMY
MOBCAKAeHHOMY KUTTI MU cOpuiiMaeMo IIi BilUYTTA AK HaJle)XKHe, aje AK
BUHUKAKIOTh iMIIyJIbCH, I[00 MOKHAa OYJIO CIpUAMATH, TeIJjo, XO0JIOH, TUCK?
Ha 1me nurasHA ganau BignmoBigb jJaypeatd HobGesniBebkoi mpemii 2021 poky
H. Mexyaiye i A. IlaranyTaH, AKi BIIKPUIN OCOOJIUBI MOJIEKY/IN B KIITHH-
HUX MeMOpaHaX IIKipHUX peleNTopiB. [XHe BiIKPUTTHA BUKOPUCTOBYETHCH
1715 pOo3pO0OKH MeTO/iB JIIKYBaHHA 0araTboX 3aXBOPIOBaHb.

Aki ocobamnBoOCTI WIKipHOT cekpeuii y nlognHn?

IIle oxmmiero BaskiamMBOIO (DYHKI[i€I0 IIKipu € cekperopHa. Illkipa mae
3aJI103M, 1[0 YTBOPIOIOTH KUTTEBO Ba)KJUBI NpoAyKTU-cekpeTu. IloToBi 3a-
JIO3U CEeKPeTyIOTh IIiT, cajbHi — IIKipHe cajlo, a MOJIOUHI — MOJIOKO.

ITim — cexkpeT IIOTOBUX 3aJ103 Ma€ Boxy (97—99 %), He3HaUHY KiJIBKiCThb
coJiel 1 opraHiuHHX KHCJOT (ceuoBa, MOJIOUHA) Ta MIKPOKIJIBKOCTI >KHPiB
i OiMKiB (HaOpUKJIa[d, AepPMUNUIUH 3 aHTUMiIKPOOHMMM BJIACTUBOCTSIMM).
IliT € ckJIAAHUKOM OJIHOT'O 3 MeXaHi3MiB TepMoperyJadllil (BUIIapoByBaHHA),
3axXMINae IMKipy BiJ iHQeKI[i Ta BUCUXaHHS.

IIlkipHe cano y CBOEMY CKJIAaJl MICTHUTBH IepeBa*KHO KHUPHI KHUCJIOTHU Ta
gimigu. Ii cmonyku MarOTh BOAOBiAIITOBXYBaJbHI BJIACTUBOCTLI ¥ yTBOPIO-

issuu-downloader.com

136



IOTh TOHKY ILTiBKY Ha IOBepXHi IIKipM 3 KHCJIOI0 peakili€lo (KHCJIOTHA
MaHTis). BcraHoBieHo, 1o ifleajbHe 3HaueHHsA pH nna mKipm JoOIuHEN
cTaHOBUTSH 4,7. IlIkipHe canmo momM’AKNIIYE BoJOCCA Ta MOBEPXHIO IIKipu, 3a-
XHUITa€e MIKipYy Big MUY Ta MIKPOOPTraHi3MiB, MeperIkoaKa€e 11 BUCUXaHHIO.

I'pyone monoxo — ceKpeT MOJOUHUX 3aJio3, IO BUPOOIAETHCA Yy IKi-
HOK VIIPOAOBXX II€BHOIO IIepioAy AJA BUIOJOBYBAHHSA HOBOHAPOIMKEHHUX
miteii. CekpeT MiCTUTH BOAY, IIOKHWBHI peUOBMHH, BiTaMiHH, MaKpo- Ta
MiKpoeJIeMeHTH, aHTUMiKpPOOHI peuyoBMHM, IPOTHU3allaJbHI CIOJYKM 1 Ha-
BiTh IMYHOKOMIETEHTHI KJITMHHU Ta cUMOioTH4YHiI 6aKTepii, IO COIPUAIOTH
¢dopMyBaHHIO IMYHHOI CHCTEeMH Ta MiKpoOioMy KUIIKiBHUKa AuTuHHu. [lo-
CIIJHUKHU CTBEPKYIOTh, IO I'PY/AHE MOJIOKO CJIiJ BBaKaTH 0COOJIMBOIO TKa-
HHUHOIO, AK KPOB UM JiMdpa.

Biosoria + KocmeTuka @ Yomy 6 nidaimkosomy i
IOHAUbLKOMY 8iuyi caid obepexcHo cmasumucs 0o KocMemu-
Ku 0asa doeaady 3a wkipow miaa, eonoccam i Hizmamu?

KopoTKo npo rosnoeHe

» LWkipHuK 6ap’ep — Ue CYKYMHICTb LUKIPHMX YTBOPIB Ta MPOLECIB, WO 3axuULLaTb Op-
raHiam BiZl HECMPUATNUBUX BMNMMBIB cepefoBULLa Ta 3anobiraioTb BTpaTtamM KOPUCHUX
pPEYOBUH.

» LWkipHa peuenuia — cyKynHicTb npoLecis, Lo 3abe3neyyioTb CIPURHATTA MeXaHi4yHKX,
TemnepaTypHux Ta 6onboBUX BNIUBIB cepeaoBuLLa.

» LkipHa cekpeuis — Le YTBOPEeHHS Ta BUAINEHHS LWKIPHUMW 3ano3ammn cneundgiyHmx
NPOAYKTIB-CEKPETIB, HEOBXIAHWUX ANS XUTTEAISNLHOCTI OpraHiamy.

AiANbHICTD

Haesuanvhe 3a60anHsa. ¥ 1oMy cyTh (DYHKIIiOHAJIbHOI opraHisamii mki-
pu? Onuc 3 eukopucmaHHam cxemu «DPyHrxuionyeanua». ®YHKIIIOHY-
BAHHAA IIKIPH.

Pozsusanvhe 3aedanHsa. Aka posb MIKipHM B cpHHHATTI iHdopMamii?
IIpobaemuo-nizHasaavra enpasa. llIkipHi penenTopu Ta iHdopmarlida.

IlinnicHe 3a60dannA. SIki 3HAaHHA MKiPpHOI ceKkpelii HeoOXixHI AJIA qOTJIA-
Iy 3a BJacHOI mKipow? JomawHiii npakmukym. BusHaueHHA TUNY IIKipH
Ha pPi3HUX OiJAHKaX 00JMYYA Ta BiANMOBIAHMUX IpaBHJI JOIJISAY 3a HEIO.

PesyabTaT

OuikyBaHi pe3ynbsratu HaB4aHHA (Y4yeHb / yyeHuus...)
* Onucye: ocobnueocti ®YHKUIOHYBAHHSA WKIPU NIOOAVHA
*  Qopmynioe odikyeaHi pesynbsmamu: ans PO3B’A3AHHA NMPOBJIEMW npo ponb LKipy
y npouecax 0bMiHy iHcpopmaLyii
* Busensie cmaeneHHs Ha pieHi cripulMaHHs ma 8UuC/108/TH€ MipKy8aHHS: NPO 3Ha4YyLLICTb

3HaHb ANA opraHisauii 4ornsay 3a LWKipok Ta 3B’A30K MK cTaHoM wWwKipyn n MOBATOKO
noguHU

Camopo3BUTOK

CamonasuanHs. Pezynamuene zasdanns. 'padiuauii opraniszaTop
«T-cxema».

CamoouinweaHHA. 3a80aHHA 018 po3nidHasaHHi. PDyHKITIOHYBaH-
HA IIKipH.
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Tenno i xonod - ye 08i pyku npupodu, AKUMU 80HA 0d€ Mmalixe ece.

(OpeHcic bekoH (1561-1626) —
aHeniticekul ¢pinocog

§ 8.3. TEPMOPETY/ALIA

3acrocoByemo! ¥V cyuacHoro moera i Omorepa Cepris YijamiBCBKOIo €
PAIKH:

I eice dasHo 6, mabymo, 3emas 3omaina,

Bce 3 nopoxom 6 muHyne giditiuno.

Ta miavku Ha 3emai npucymHue duso,

I nasueaemuvcsa 60HO «1100CbKe MeEnJao».

AKX HapOIKYETHCA TEILIO JIIOACHKOTO Tija 1 un
BIIJIMBAE «JIIOJACbKe TeIlJIo» Ha TepMOpPeryJAalliio
JIOOUHA?

3MICT

AKi npouyecu nigTpumMyoTh TEMNEPATYPY TiNa AOAUHK?

JItonuHa pasoM 3 IHOIMMU cCCABIOAMH 1 ITaXaMWd HaJEXUTh [0 Te-
IJIOKPOBHUX (FOMOMOTEPMHHX) OpraHiaMiB, 3/[aTHUX MiATPUMYBATH CTaly
TEeMIIEPATYPY Tijla He3aJIe’KHO BiJi TeMOepaTypH 30BHIIIIHBOTO CEPEeIOBHUIIIA.
ITocrifiHicTh TeMIepaTypH Tijla € pe3yJIbTaToM B3aeMoil pisMUHMUX Ta Xi-
MiYHHX TIpoIleciB, AKi 00’e€AHYIOTh V ABi I'pyIH: TeIJIOYTBOPEHHA 1 TeIIo-

Bigmaua.
Tabnuus. TEPMOPEYNAUIA NKOOUHU
TennoyTBOpPEeHHA TennoBipaava
XimiyHa TepMmoperynsuis ®di3MyHa Tepmoperynsauis

Lle peakuii OKACHEHHSI 3 BWAINEHHAM |Lle YoTUpKU OCHOBHUX MeXaHi3Mu, Lo

eHeprii, 6rimabko 50 % sIKOT iMae Ha Tenno. | BigbyBarTbCs, NEPEBaXHO, Yepes LLKIpY:

BinbysatoTbcs y KNiTUHAX CKENETHUX M'A3IB | * KOHBEKUIS — Biaaadva Tenna vyepes nositps;

(70%), nediHkn (20%), mMo3Ky (GNMU3bKO |* BUMPOMIHIO8AHHS — Y BUTNAAI

16 %), cepusa (6nuabko 11%). Ha yactky | iHdpayepBOHWNX NPOMEHIB;

WKipK Big 3aranbHOi  Tennonpoaykuii |« mennonposedeHHs — Tennosigaada npu

npunagae ycoboro 2%. LBMAKY AocTaBKy | i3MMHOMY KOHTaKTI MiXK Tinamu;

KUCHIO ANsi OKUCHEHHS BYINEBOAIB | XUPIB |+ 8unMaposysaHHs — TENNOBTPaTH 3 NOBEPXHI

3abeanevye apTepianbHa KpoB. Tina B Npoueci NepeTBOPeHHNA BOAMW B napy.
Y mennoymeopeHHi BUOKPEMJIIOIOTH [JBa OCHOBHI MeXaHI3MH: CKO-

pomauee (MUMOBiJIbHE CKOPOUYEHHsS CKeJIeTHHUX M A3iB) i Heckopomause

menJaoymaeopeHHs (30iNbIlIeHHs iHTEeHCUBHOCTI peakKIliit okucHeHHs). Oco-

O/IMBe 3HAUEHHA Y TeILJIOYTBOPEHHi Bimirpae 6ypuil xsup, pos3TallloBaHUI

y ZlopocJiol JIIOAWHU MiXK JiomaTkaMu, Ha mui. Ila ocobimnBa TkaHMHa Mae

BEJINKY KiJIBKiCTh MITOXOHJIPi# B KJIITMHaAX Ta iCHYE JIMIIe JIJIA BUPOOJIEeH-

HA TeIlia.

Y mennoeiddaui opraHizMmy JIIOAUHH OCHOBHY POJIb BiZirpae mikipa. 3a
JOIIOMOI'OI0 KOHBEKUil Ta 8UNPOMIHIO6AHHA IIIKipa BUJAJISAE TEIJIO § KOM-
(bopTHUX TeMIepaTypHUX yMOBax. A 3 HMiABUILeHHIM TeMIIepaTypHu cepeno-
Bumga noHaa +30 ‘C TemoBiggada yepes IIKipy BigOyBaeThCA BiKe ILIIAXOM
6UNAPOBYBAHHA 1 NOMOBUIINIEHHA.
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Biosnoria + Ekosoria @ Pawniwe esajxcanocs, u,o Ko-
Mapi 6U3HAYALU JHepmey Julle 3a memnepamypor miaia
i 3a 6UOUXYBAHUM 8Y2]leKUCIUM 2030M. AJle 8UABAAEMbCA,
ix npueabnie i nim awduHu. HewodaseHni docnidmcenus
84CHUX NOKA3aJU, W0 HIOX08i peyenmopu Komapie, nosu-
MUBHO peazyiomsv Ha XiMiuHi peakuyii 6 nomy awduHu. /e
Yy Komapie poamaulo8ari ui peuenmopu?é

flka Temnepartypa Tina y AvoguHu?

Temneparypa Tijia € 3araJbHUM IIOKa3HUKOM TeIlJIOBOT'O CTaHY Ta rome-
OCTa3y OpraHiaMy JIOAWHH. ¥YCIO AUHAMIKY MOKJIMBUX 3MiH TeMIlepaTypH
Tijla JIOZUHMW ALJIATH Ha Aialla30HU: 3MiHM y Me)KaX HOPMHU — Hopmomep-
Misf, HIJKUYUX 32 HOPMY — zinomepmia (IIif 4ac OIPHPOLHOIO UM IITYYHOI'O
OXOJIO/I?KeHHs), BUIUX — zinepmepmis (HAaIpUKJIAMA, il dac JIUXOMaHKH).

Y opranismi JIOIMHH YMOBHO PO3Pi3HAIOTH JBI TeMIlepaTypHiI 30HH —
00070HKY 1 Aapo. OO0JIOHKY YTBOPIOIOTH IIOBEPXHEBO pO3TallloBaHi opra-
HU — IIIKipa, opraHd 4YyTTiB, AApPO — KpOB, JiiMmda, BHYTPiIlIHI OpraHu.
Temmnepatypa Ajapa BHUINa, Hi’K TeMIepaTypa 000JOHKH, BiJTHOCHO CcTabiIh-
Ha i craHoBuUThL 36,5—37 ‘C. TeMmepaTypa 00OJIOHKH HH)KUa TeMIlepaTypH
anpa Ha 5—10 °C i HeogHaKoOBa y pidHUX AiJIAHKAX Tija, [0 MOB’A3aHO 3 1X
KPOBOIIOCTaYaHHAM, TOBIIMHOIO MiAIIKIPHOTO XUPOBOrO IIapy TOIIO.

Y OinpmocTi Jgrogeit moOpe BHUpakeHi H000BiI KOJHBaAHHA TeMIIEepaTypH
Tiza y gmiamasoHi 0,1-0,6 'C. HaiiBumia TemmepaTypa Tijia BizHaudaeTbCs
y IPYri# IOJIOBHUHI AHA, HaWHMKYa — BHOUYi. BifsHauaioTh 1 ce30HHI KOJIH-
BaHHS TeMIlepaTypH Tija: yiaiTky BoHa Ha 0,1-0,3 °C Buima, Hi’k V3UMKY.
Y KiHOK BUpParKeHUN TaKOK MiCAUYHUN PUTM 3MiHM: IIiJ] yac oBYJIAIil BoHA
migsuimyerbesa Ha 0,6—0,8 °C. IligBumieHHA TeMIepaTypH Tijla BigsHaua-
€ThCA ITiJ] yac iIHTEHCUBHOI poOOTU M’A3iB, eMOI[IMHUX NepekuBaHHAX. (s
BUMipIOBaHHSA TeMIepaTypd Tijla BUKOPUCTOBYIOTH 0e3pTYTHI CKJSAHI (3a-
IOBHEHI1 Oe3lleUyHMM rajJliHCTaHOM, a caMe CIIJIaBOM MeTaJIiB: rajiiro, iHAiio,
0JIOBa 1 IIMHKY), €JIeKTPOHHI Ta iH(ppauepBOoHi TepMoMeTpH. A OCh BiJ CKJIfA-
HHUX PTYTHUX, IO € HaibOinbllle HeOe3IIeUHMMH Uepes3 IXHI0O KPUXKICTH Ta
TOKCUUHICTL PTYTi, caif BigmoBaaTucsa. 3 01.01.2024 poxky YkpaiHa noy-
yusiaca o MiHamaTcbKol KOHBEHIII1 Ipo pTyTh (3akoH YkKpainu «IIpo mpu-
eqHaHHA YKpalHu 1o MiHaMaTchKOl KOHBEHIIil IIpo pTyTh» Bix 29.05.2023)
1 pPTYTHI TepMOMETpPH JJIsI BAKOPUCTAHHSA 3HAXOAAThCA IIiJ 3a0opoHoi0. Bu-
MipIOIOTh TeMIepaTypy TijJa y PisHHUX [OiIAHKaxX. 3a3BuUYail, y IIaxXBOBiH
sanaauHi (36,6—36,7 ‘C), porosiii noposxxkuuHi (36,7-36,8 'C) Ta y npsamiii
gumi (6auseka g0 37 'C). OcraHHI JoCHi»KeHHs IIOKa3yoTh, 110 CepelHs
HOpMaJibHA TeMIlepaTypa IJs 3J0POBUX JOpOcCIuX cTaHoBUTHL 36,8 C, a
HOpPMaJbHMH Aiala3oH 3HaueHb — 35,5—38 “C.

fIK pery/1l0€TbCA TemnepaTypa Tina AguHu?

Tepmoperyasailiss 3abe3nedyyeTbcd IMIepeBa’kHO HEPB080OK cucmemor i
3ailicHI0OeThCA 6e3yMOBHOpPe(dIEKTOPHO 3a yUacTIO HePBOBOI'O UeHMpPY mep-
Mopezyaayil B rimortajsamMyci. ¥ HBOMY BHUALIAIOTH [Bl JIJIAHKHU: IeHTP
TeIlJIOYTBOPEeHH Ta I[eHTP TellJIoBiaaaui. Peryisifisa TernyJioyTBopeHHs OB’ 5I-
3aHa 3 BIJINBOM HA OKUCHEHHA IIOKMBHUX PEUYOBUH, PO3MIEIJIeHHA Oyporo
JKHUPY, APUKAHHS CKeJIeTHHUX M a3iB. Perynsdrnisa Temnaosiggaui 3pificHio-
€ThCS Uepe3 PO3IINPEeHHA KPOBOHOCHUX CYJAMUH, MOTOBUIJIEHHS, IPUCKO-
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peHe NUXaHHS, MOBEeAiHKOBI peakiIiii Tomto. IIpoiecum TenjaoyTBOpeHHSA #
TeILIOBi[laul B3a€MOIIOB’A3aHi: Ha XOJIOJA1 HMOCHJIIOETHCA TEILIONPOAYKIIis
1 raIbMyeThcd TeIJIOBilaua, a B YMOBaxX MiJBUINeHOI TeMIepaTypH, Ha-
BIaKu. Y MOBHOpPedJIEKTOPHA PeryJsAllis BiiOyBaeThcA 3a3BUUal MpoABaAMU
TeMIIepaTypPHOI MOBEAiHKM 3a JOIMOMOIOI0 KOPHU BEJIMKUX IIiBKYJb.

Ha TepMoperynsiiiio BIIJIMBAIOTh TAKOXX eHOOKPUHHA Ta iIMYHHA cucme-
Mmu. 'opmoHHU rinmodisy peryjmoioTh aKTHBHICTH HIUTOIIOAIOHOI, HAJHUPKO-
BHX Ta CTAaTeBUX 3aJI03, a UYepe3 HUX 1 HA 1HTeHCUBHICTH TeIlJIOYTBOPEHHS.
A JIeMKOIUMTU 3JaTHI YTBOPIOBATH PEUYOBUHU (JIEHKONipOTreHH), IO HiJABHU-
IIVIOTh TeMIlepaTypy TiJja IJd 3aXHCTY BiJ BipyciB Ta MiKpoopraHisMiB.

CraHOBJIEHHA TepMOpPeryJdalil y JIoJUHU 3aBEPIIVEThCA Ha KiHEIb JApY-
roro POKY *KHUTTA.

Bionoria + Ictopia @ Jlodosixo Cgopya Ha npizeucvko
«Mopo» — zepyoez Minana 3 dunacmii Cgopua. ¥ 1646 poui
6 Imaanii y 3amky uvozo zepyoza 6idéyaacey ypoiucma npoue-
cisl, AKY 040N106A8 «30JI0MUIL XJONUUK», UL0 YJ0Cc00.1108A8 «30-
aome cmoaimmsa». Tino xaonuuka 6yno noéHicmio expume
3on0omoro gapborw. Ilicaa npouecii 6uiL6UNOCH, WO «30JI0MULL
XJAONYUK» nomep. 3acmocyilme 3HAHHA QYHKUILL WKIpU i no-
SACHIMb MOMCAUBY NPUYUHY 3azubesl «30J10M020 XJONYUKA».

KOpOTKO npo ro/ZIoOBHe

»  TEPMOPEIYNAUIA — 30amHicmb mennokposHux opaaHiamis nidmpumysamu cmary
memrepamypy mina He3anexHo &i0 3MiH memnepamypu HaeKoNUWHbL020 cepedosulla.

) HopmanbHoW TemnepaTtyporo Tina nioguHu 3a octaHHiMn gaHumm € 35,9-37,2 °C, a
cepefHe 3Ha4yeHHs TemnepaTyp obonoHKM Ta sapa fae «3onoTy cepeauHy» 36,8 °C.

» TemnepaTypa Tina niaTpUMYeTbLCA Ha cTabinbHOMY piBHI 3aBAAKU HEWPOryMopanbHUM
MexaHiamam perynsjii.

AifaAbHICTD

HasyanvHe 3a60auHs. ¥ 40My CyTHicTh TepMoperyafaunii? IloscHenns 3
eukopucmaHHam cxemu «Pynryionyearnns». TEPMOPET'YJIAIIIA.

Pozsusanvhe 3a60annsa. YoMy TeMmnepaTypa Tija JIOQMHH MOXKe Bipis-
HATHcA? [IPAKTHYHA POBOTA 8. $lk npaBuJIbHO BUMipIOBaTH TeMIlepa-
TYpy TijIa MeJUYHUM TepMOMETPOM?

IlinHicHe 3ae0arHsA. SIK IMIKipa NMPHCTOCOBYETHCHA 0 BILNIMBY TeMIIe-
paTyp 30BHIIIHbOIO cepeaoBumia? JomawHiit npaxkmukym. JocaigxeHHA
TeMIlepaTypPHOIl ajalTallil perernTopiB IIKipH.

PesyabTar

OuikyBaHi pe3ynbsTaTyv HaB4YaHHSA (Y4eHb / yyeHuus...)
+ [osicHioe: cyTHicTb npouecis TEPMOPEIYNALI
* Opranisosye: gianeHicte ana PO3B’A3AHHA MPOBJIEMW npo npu4vHU MOXNUBUX
BiAMIHHOCTEN TemnepaTypu Tifa NgauHu

» Busiensie cmaeneHHs Ha pieHi peazcysaHHsI ma MNosICHIOE HacmaHosy: Npo iHAUBIAyanb-
HICTb NpoLeciB Tepmoperynauii Ta iXHir 3B’A30K 3 Takow UiHHicTo sk MOBAIA

Camopo3BUTOK

Camonasuanns. KomyHikamuene 3aedanns. T-cxema «3a i mporTu».
KocmeTuka Ta mikipa.

Camoouinwearnnsa. Penpodykxmuerne 3asdanns. Tect. TepMmoperyiaiis.
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byOe-akut icHyro4uti nopsadok 0osodumbscsa 6e3nepepeHo Hasooumu.

Bnaoducnas Mxezopyuk (1905-1981) -
NOIbCbKUL NUCbMEHHUK

§ 8.4. BUAI/IEHHS

AHanizyemo! IIporonedpunii IJIOCKHUX
YyepBiB, MeTaHe@pHAil KiJIbUYacTHX UYepBiB,
MIKipHI 3aJl03W HEMAaToJ, 3eJieHi 3aJI03U pa-
KOOOAiOHUX, MaJbIirieBi TpyGouKM KoMax,
HHUDPKH XpebeTHHUX. YoMy opraHu BHUIiJIeHHSA
TBAapUH TakKi pisHOMaHIiTHI?

3MICT

flke 6ios0riyHe 3HAYEHHA NpoueciB BUAINEHHA?

YHaciigok oOMiHY peyoBHH Ta eHeprii B opraHisami 3’sIBJAIOTHCS 3aiBi
JIJIsI HBOT'O CIOJYKM, AKUMU €: 1) KiHIeBi IIPOAYKTH PO3IIeIlJIeHHS IIOKUB-
Hux peuoBuH (CO,, H,O, XoBUHi IIirMeHTH, ce4yOBHMHAa, ceuyoBa KHCJIOTA,
aMOHiaK); 2) HaJAJHUIIIKOBI cmoJyKH (coji, Boza); 3) UYyKOPiAHI CIIOJNYKH
(comi BaxKKUX MeTasiB); 4) OTPYHHI cIONYKHU (aMOHiaK, alleToOH, TiIpoTeHy
IMepOKCUJ Ta iH.).

Y BupmiJieHHI HeOOTPiOHUX CIIOJNYK y JIOAWUHU OepyTh yUYacTh: JezeHi
(CO,, H,0, amneroH), wkipa (y ckaaai nmoty BuganaioTbea H,O, coui, mo-
JIOUHA KHUCJIOTa), mpasHa cucmema (HelepeTpaBJyieH] PeIITKH, COJi BaXKKUX
MeTaJliB, XOJecTepos, *KOBUHI IIIrMeHTH), ceuosudisivHa cucmema (Ce40BU-
Ha, HaJJIUIIIOK coJieil, ceuoBa Kucjgota, H,0).

Buninennsa BigOyBaeThbcA BHACHIZOK pi3HMX (PIBUUYHHX Ta XIMIUHHX
nporieciB. Tak, oTpyHHHI aMoOHiaK XIMIiUHMM UYHWHOM II€PETBOPIOETHCH B
CEeUOBUHY, III0 PO3UMHSAETHCA B IIJIa3Mi KpPOBi, TPAHCIOPTYETHCA 3 KPOB’IO
10 HUPOK, (PiJIBTPYETHCA 3 YTBOPEHHAM ceui ¥ BHUAAJAETHCA 3 OPraHi3aMy.
IlekTHHOBI peuoBMHH, IO BXOIATH M0 CKJaAy (PPYKTIB Ta OBOUiB, 3JaTHI
3B’3yBaTH Ba)KKi MeTaJIM 1 paJiOHYKJIOH 3 YTBOPEHHSIM KOMILIEKCiB, IIO
BUIAJISIIOTHLCA 3 OpraHisMy uepes3 TpaBHY CHUCTEMY.

PesyabTaTomM mpoieciB BHILJIEHHA € HHM3Ka BaXJIMBUX [JIS OpPraHiamy
byHKLiN: sudaneHHa KiHYesux npodykmie o6 MiHY peuosuH IJiA 30eperkeH-
HfA piBHOBaru o60pOoTHUX GiOXiMiUHUX peaKIliii; 3Hew K KodH eHHs OMPYUHUX
npodykmie o6MiHY pewoeéuH AJiA 3amobiraHHA 3arudesii KJIITUH; pezynauis
cKaady pevosuH 6 OpzaHi3mi AJA MiATPUMAaHHS TOMEOCTasy.

flka 6yaoBa 1 PpyHKLUIii ce4OBUAINBHOT cUCTEMU?

Binsia vacTuHA KiHIEBUX IPOAYKTIB oOMiHy (6am3sko 75 % ) Buains-
€TBCSA caMe 4epe3 ceyosudilbHYy cucmemy, 00 CKIany AKOlL BXOAATh: HUPKU
(1), ceuoBomm (2), ceuoBuit Mixyp (3) i ceuiBHUK (4).

Hupxu — napHi opzanu 4epe6HOl NOPOICHUHU. ¥ AOPOCJIOl JIOJUHHA Maca
OIHiel HUPKU cTaHOBUTH 6siu3bko 120 r (0,43 % Bix 3arasbHOI Macu Tina).

Hupxku, kpiM cBoei ocHOBHOI 6udinbHOI pYHKUII, BAKOHYIOTH PSAJ BaXK-
JauBUX iHMUX QYHKIiK. I1[i opranu 37aTHI BUAIIATH ceuy 3a HAAJIUIIKY
YM HecTaui BOAM B OpraHiaMi i miATpUMYyBATH ONTHUMAaJbHY KOHIIEHTPAIlilO
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MiHepaJlbHUX PEYOBUH B pilMHAX BHYTPIiIITHBOTO cepe-
nosuina (ocmopezynayis). Hupku 3abesneuyioTs pery-
aamnio o6’eMy BoAU B opraHismi (gosomopezynauis).
3arpumyroun neBHi #HoHu (Na*, K') abo mocmiroioun
iX BHUBeJIeHHA 3 OpraHiaMy, HUPKH BiJirpaloTh I'OJIOB-
HY POJIb B nidmpumaHnHi loHHoz0 2omeocma3sy. Hupkn
3/laTHi 3MiHIOBATH KOHIEHTpAaLilo ioHiB aMmoHilo NH *
i rigporeny H' Ta 3abe3neuyioTh pezynsauilo Kucaom-
HO-0CHO8HO020 6aJiaHcy BHYTPIIIHBOTO CepeIoBHUIIA.
Tako)x y HUPKaX YTBOPIOIOTLCS PEUOBUHH, IO pery-
JIOI0Th apTepiaJbHUU THCK (peHiH), KPOBOTBOPEHHSA
(epurpomoeTuH), oOMiH coJseii (aKTUBHa (opMa Kab-
nmudeposny) (6HympiuwlHboceKpemopHa GYHKYis).

330BHI HUPKM BKPHTI CHOJIYUHOTKAHMHHOIO KAaICYJOI0 3 IPONIapKOM
JKMPOBOI TKAHWHH, IO 3aXUINIa€ I1X Bifi MeXaHiUHMX BIJIUBIB Ta TeMIlepa-
TYPHUX IlepenajiiB, YTPUMYe y IIeBHOMY IoJoxKeHHi. Ha yBirHyTomMy Kpato
HHUPKU pOSTaH.IOBaHl HHPKOBI BOpoTa, AKMMHU IIPOXOINATH CEe4YOBiJ, KPOBO-
HOCHi ¥ JriMmpaTuuHi cyguHu, _HepBH. 3aB-
OAKU HUpKosuM apmepism ¥ HUPKOBUM
éeHaM HUPKHU JIOAUHU Oy>Ke Io0pe 3a-
OesreuyioThbcsa KpoB’10. BoHU oTpUMYIOTH
O6ausbpko 1,5 s/xB, mo y 4—5 pasiB 0iib-
IIe, Hi’K ceplie Ta MO3OK.

OCHOBHOIO CTPYKTYPHOIO 1 (yHKIIi-
OHAJIbHOIO OJWHUIEI0 HUPOK JIOAUHH €
Hedpon. Kamcynu HedpoHiB (GopMyIOTH
V HHUpPKax 30BHINIHIO KIPKOBY PeY0BUHY,
a iXHI 3BUBHCTI KaHAaJBI[l Ta ceyo30ipHi
TPYOKM YTBOPIOIOTH HHPKOBLI HIipamigu B
CKJIaZIl BHYTPIIIHBOI MO3K080L peuOBUHU.
Bepnimau HUPKOBUX mipaMil BigKpHBa-

In. Bydoea ce4yosu-
QinbHOI cucmemu
NIOOUHU

In. Bydoea Hupku: 1 — ce4o8io; IOTBCA YV HUPKO8i YauWlKU, AKi IepexXoJsaTh
2 — HUpKosa eeHa,; 3 — HUpKosa y Hupkosy mucky. Becli ni axHaTomiuHi
apmepisi; 4 — HUpKO8a MUCKa, yTBOpU 3a0e3IeuyloTh IIBHAKe 30HMpaHHSA
5 — Kancyna HUpKu; 6 — Kipkosa ceui Ta ii moTpamnsHHA y ceuoBomu. Ce-
Ppe408UHa, 7 — HUPKOSI HalKu, 406i0 — MapHUH oprad y BATJIALl TPYOKH,

8 — Hupkoei nipamidu, w,o ymeso-

1o 3abe3meuye BiflBeeHHS cedi 3 HUPOK
PHOOMb MO3KO8Y PEHOBUHY

y cewosul mixyp. lle HenmapHUii opras,
1[0 € pe3epByapoM JiA HarpoMmakKeHHs cedi. MicTKicTh HOro CTaHOBHUTL
0,5-1,01. Ha Mexxi i3 ceuiBHMKOM € KOJIOBHH M’ A3-chiHKTep, 110 3amobirae
MHMOBIJIbHOMY ceuoBHuIiNeHHI0. Cedi6HUK — HellapHUI TpyOuacTuii opras,
yepe3 AKUU ceuya BiJ] CeYOBOr0 MiXypa BUIIIAETHCA HA30BHI.

Bionoria + XapuyBaHHAa @ KyxoxHa cinv € Hail-
dagHiwomw i3 cneuiil, ii eukopucmosyioms K CMAKO-
6y peuosuny. Jo6oea HopMa CNOWUBAHHS CONi 0N
aodunu 4-6 zpamie. Yomy 6e3 KYXOHHOL cONi Hcum-
ms N100UHU € HEMONCAUBUM | YOMY 6 HAOIUULKY B80HA
wridauea?
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AIK yTBOPIOETbCA Ta 3HELUKOAXKYETbCA AaMOHIaK B OpraHismi alognHu?

Awmoniak (NH;) — HeopraHiuHa peuoBUHa, [0 A00pe PO3UUHAETHCA Y
Boli. B opraHiami JIOAMHHN YTBOPIOETHCA fAK KiHIEBUH NPOAYKT OOMiHY
aMiHOKHMCJIOT, OiJIKiB, HYKJIEIHOBHUX KHCJIOT Ta IPOAYKT OKHCHEHHsA aMi-
HOKHUCJOT OakTepiaMu. Ile ToOKcHuYHa cHojJyKa, 0COOJMBO IJd KJITHH IO-
JoBHOro Mo3Ky. KiHIleBe 3HeIIKOIKeHHA BiJOyBaeThbcsaA B IIeUiHIl, e
IIepeTBOPIOETLCS HAa HETOKCHUUHUU IIPOLYKT — ceuoBUHY. lle mepeTBOpeHHA
BifIOyBaeThCca y (hopMi IIMKJIY CeUOBMHU, AKHUNA Bieple onucaau I'. Kpebe i
K. Xencena#iT me y 1932 poii.

Bionoria + 3gopos’a @ CevosuHa sk ximiuHa cno-
AYKa mae 01 opzaniamy A00UHU UL KOPUCHE 3HAYEHHA.
Koau nwoduna nimHie, vacmuHa nomy 6unaposyemucs,
a ce408UHA 3AJUULAEMbCA HA NOBEPXHL WKIpU ma 3a- ®
xuwae it 6i0 nepecuxaHHs, cnpusie npyxicHocmi. Tomy
uys peuosuHa exodumbe 00 ckaady kKpemié 01sa WKIpU,
wamnyHia, gapb 0 onoccs, i Hagimv zizieHivHuUx 3yoHux nacm. Aki i
XiMiUHI enacmueocmi ce406UHU 6U3HAYAIOMD il KOPUCHE 3HAYEHHSA?

KOpOTI-(O npo ro/10BHe

» BUWAINEHHA (EKCKPEUIA) — npouec eudaneHHs 3 opaaHiamy HernompibHux npooyk-
mie 06MiHy pe4osuH ma Hadnuwky eodu U coned.

» CEYOBUAUIbHA CUCTEMA — cykynHicmb opaaHie, wo 3abesne4dyombs YmeopeHHSs
ma sudasieHHs1 3 OpaaHi3my ceyi.

» bBionoriyHa HeobXigHICTb BUAINEHHS Monsirae y 3AQiNCHEHHI 8udifibHOI, 3aXUCHOI, pe-
2ynsImopHOI, 8HYMPILUHbOCEKPEMOPHOI QOyHKUIU, 3aBAsKA YoMy 30epiraeTbca rome-
ocTas.

AifAAbHICTD

HasuaavHe 3a80aHHA. ¥ UOMY CYTHicTh BHUAiINEeHHS AK ¢isiomoriunoi
byHkuii? Onopua cxema «Iepapxisa». BUIIJIEHHSA.

PossusanvrHe 3aedarns. [le i AK 3HENIKOIIKYETHCS aMOHIaK B OpraHismi
Jroauau? Ilpobaemno-nisnasanvra enpasa. CedoBUIiIbHA cUCTeMa JIIOAU-
HH 1 aMOHiaK.

I]inHicHe 3aedaHHsA. YoMy HHUPKH 3acCIYyTOBYIOTH OCOOJHMBOI IOBaru?
Bnpasa 0asa nepexonanocmi. 30OpoBU#A cIOCiO YKUTTSA i HUPKH.

PesyabTar

OuikyBaHi pe3ynbTati HaB4YaHHA (Y4eHb / yd4eHuus...)
» Ananisye 3HaHHs: npo ocobnusocTti BUAINEHHA B oprariami nognHn
*  AHxanisye pesynsmamu: PO3B’A3AHHA MPOBJIEMMW wono 3HewWwKooKeHHS aMoHiaKy
B OpraHiami

* Busense cmaeneHHs Ha pigHi nepekoHaHocmi ma o0brpyHmosye: BaXxImnuBicTb 300pOBOro
crnocoBy XUTTS SK BUsiBY ocobnueoi nosarn 4o HUPoK

CamMoOpoO3BUTOK

Camonaeuaunnsa. IliznHasaavne 3asdanHs. llpaBmiao-opieHTHD
«DopMyII0OBaHHSA IIPOOJIEMHU » .

Camoouyinweanua. IlIpodyxmueHo-KoHCMpPpYKkmueHe 3a60aAHHA.
Tectr. Buninenns.
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OQizionozisa - Hayka npo 300poeée Xumms 100uHU.

OnekcaHop LLlymnaHcekud (1748-1795) -
00UH i3 3aCHOBHUKIB 8IMmYU3HAHOI 2icmosioail

§ 8.5. CEHOYTBOPEHHA

OuiHwemo! BeecBiTHil eHb HUPKH Big3HAUYa€TLCH
3 2006 poKy KOKHOTO Jpyroro ueTBepra OepesHd i
MIPOBOAUTHLCA IOPOKY B moHaa 120 kpaiHax cBiTy.
¥ 2024 poiri ToJI0OBHHHA JIeBi3 3aXOOiB — «3/I0pPOBi
HUPKU IJid BciX. PO3BUTOK cipaBeJIMBOTO JOCTYIY

JI0 IOTJIAAAY Ta MIpaKTUKHU JiKyBaHHA». IKe 3HAUeH-
HA IS JIIOAUHU Mae o0i3HaHiCTh 3 OY/I0BOIO Ta PYHKIIIOHYBAHHAM HUPOK?

3MICT

Lo € oguHuueto 6yaoBKu Ta QyHKL i HUPOK?

CTpyKTYpPHO-(pYHKIIIOHAJIBHOIO
ONUHUIIEI0 HHUPOK € HedpoH. IX y
KOXKHIM HUPIIL Ay:Ke 6araro, 0OJIM3BKO
1 maH. ¥V Ko:KHOMY He(PPOHi1 OCHOBHH-
MU eJIeMeHTaMu OyIOBU € HUPKOBe
TiJIBIIEe Ta CUCTeMa KaHAaJBIIiB.

Hupxoee minvye (Tinbme Maib-
I1iri) yTBOpeHe ABOCTIHHOIO KANCY1010
(rkamcyna  IllymiasHcbkoro-Boywme-
Ha), BcepeluHi SAKOI MiCTUThCA Ka-
NiAAPpHUL KAYO0UOK 3 NPUHOCHOIO

(6inpmuit  kamibp) Ta BUHOCHOW
(meHIIM# KaJiOp) apmepioramu.
BunHocHa KiayOouKoBa aprepioja

YTBOPIOE KaIllIApPHY CiTKY (nepumy-
byaapHa mepedca), M0 T'yCTO OOILIi-
Ta€ KaHaJbIli.

Cucmemy xananvyié HeppoHA
VTBOPIOIOTH MNEPEUHHUL KaHaleub,
nemasa IeHae, 6MOPUHHUIL KaHa-
Jeub, AKUN BIIKPUBAETHCA B 30ipHY
mpybouky.

Bina HUPKOBOIoO TiJbIld BTOPUH-
HHUI KaHajlelb YTBOPIOE BaKJIUBY
CTPYKTYPY — HOBKOJLOKAYOOUKOBULL
anapam (roKcTarJoMepyJIsapHUAN
komimiekc). Ila yactuHa HedpoHa
BiZlirpae Ba’KJIMBY POJIb Yy IIpoIecax
caMoperyJsallili HUpoK.

In. Cmpykmypa HeghpoHa:

1 — kancyna,; 2 — kaninapHull Kry6040K;
3 — nepsuHHUl KaHaneyb,; 4 — binskny-
6oykosull anapam; 5 — nemns exHne;
6 — nepumybynsapHa Mepexa;

7 — 8MOPUHHUL KaHaneup, 8 — MpUHOCHa
apmepiona; 9 — aUHoCHa apmepiona;
10 — 36ipHa mpyboyka

Bionoria + MeguumuHa @ Ak Haszueaemvcs mMeduuHa 2aly3b, U0 8Uu-

8uae (pyHKUil ma xeopobu HUpoOK?
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Alk BigbyBa€ETbCA CEHYOYTBOPEHHSA B HUPKax?

CEYOYTBOPEHHA (OIYPE3) — ye npouec ymeopeHHs cedi, w0 6idoysa-
emvca 6 He@)poHax HUPOoK. BUAINAIOTE ABa eTallll CEUOYTBOPEHHA: YTBOPEH-
Hs IEPBUHHOI ceUi Ta YTBOPEHHS BTOPHHHOI ceui. OCHOBOIO CeUOyYTBOPEHHS
€ TPH MeXaHi3Mu: (pigbTpalisa, peabcopObiia Ta cexkpelrisd.

Tabnuusa. ETAMNMU YTBOPEHHA CEMI

Etan CyTHiCcTb
| etan — ymeopeHHs | BinbyBaeTbcs B Kancynax HedpoHiB WNSXoM ¢hinbsmpauii 3a
Neps8uHHOI cevi paxyHoK pi3Huui Tucky (70-80 mm pT. cT.). 3a cknagom nepBuMHHa
(150-180 n dinbTpaTty | ceya Bigpi3HAETLCA Big Nra3Mu KpPoBi BIACYTHICTIO BENMUKNX
3a noby) Mornekyn 6inkie Ta ninigis

BinbyBaeTbcs B 3BUBMCTUX KaHanbUAX Ta NeTNAX HepoHiB
LwnsixoM peabcopbuyii (3sopomHuli nepexio i3 cevi 8 Kpos
nompibHuUXx opaaHi3My 2/1H0K03U, aMiHOKUCIom, 800U, UoHig
coned) y neputybynsapHy mepexy. OkpiMm Toro, BigbyBaeTbCs Lue
N kaHanbueea cekpeuyisi (0o0amkose sudasneHHsI 3 Kpoegi y cedy
WIKIONUBUX pe408UH, WO He 8idghinbmpyeanucsk y Kancynax).
YTBOPIOETLCH BTOPUHHA ceYa, B CKNafi Kol ce4oBMHa, ceyoBa
KuUcnoTa, HaaSIMLWKOBI COSli TOLLO.

Il etan — ymeopeHHs
8MOPUHHOI cedi
(1,5-1,8 n /noby)

QdinbTpauis

KaHanb_ueBa
cekpeuis

KaninapHuia
KrnyBo4ok

Loy -
f’ J\
Kancyna HedpoHy Z f\) : E;SQMHHa
/ { \

MeTns HepoHy
l || |

lNepsuHHa ceva BmopuHHa ce4ya

In. Emanu ce4oymeopeHHs

Biosoria + ®isuka @ IIJo makxe gpinvmpauis sk pizuune seuue?

AK BigbyBa€eTbCA pery/aauyia ceHoyTBOPEHHA Ta Ce4OBUBEAEHHA?

Perynsania ceyoyTBOpPeHHs 3[iMCHIOETHCA 3a JOIIOMOI'0K0 HEPBOBO-I'YMO-
palbHUX MexXaHi3MiB. IHQopMallia Ipo cKJaj IJasMHU KPOBi CIPpHUAMAETHCS
XeMopeIlelITOpaMH, AKi po3TalloBaHi B KPOBOHOCHHX CyAHHaX. 30y KeHHs
BiJl WX YYTJIMBUX YTBOPIiB HAAXOAUTHL B YCHMP CELOYMBOPEHHS Y IIPOMiXK-
HOMY BiZifiijIi TOJJOBHOI'O MO3KY.

Hepeosa pezyaauis 30IMCHIOETHCA 32 PaXYHOK aBTOHOMHOI HEPBOBOI1 CHC-
TeMH: CUMIATHYHI HEPBU IOJAIOTh CUTHAJU JJIA 3BYKEHHS IIPUHOCHUX ap-
TepioJi, BHACJIIJOK YOr0 3MEHINYEThCA IIPUTIK KPOBi 0 HUPOK i, BiAMOBigHO,
yTBOpeHHA ceui. ['ymopaavHy peeyaayilo 3abe3nedyioTh: gasonpecuH (abo au-
mudiypemuyHuil 20pMOH ) — IIPU TIOCUJIEHI#N ceKpellii TOpMOHY CeY0yTBOPEH-
HsI 3MEHINYEThCSA, a IPU MOHMIKEHill — HaBHmaKU; anbdocmepoH — TIOCUIIIOE
BCMOKTYBaHHs MOHIB HaTpiio, KaJito. IMyHHa peryJsiida nos’s3aHa 3 QYHK-
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IIOHYBAaHHAM TeMaTopeHaJbHOro 6ap’epy MiK KPOBOHOCHHUMH CYAMHAMU Ta
HUPKaAMH, MiCIIeBUM iMYHITETOM CJIM30BUX 000JOHOK TOIIO.

CeuoBuBeleHHA — CKAAOHUl pepeKmOpHUL axm, AKUll 30illcHI0E 8U-
daneHHs ceui i3 ceuos0z0 mixypa. BropuHHa ceua 3a paXyHOK CKOpPOUYE€Hb
TJIaJKHUX M’ A3iB CTIHOK CeY0oBO/iB HaJAXOAHUTh Y CEUOBHI MixXyp Oe3mepepB-
HO 3 mBHaKicTio 50 Mu/ron. HamoBHeHHsa Mixypa BeAe A0 HiJBUIEHHSA
TUCKY 1 PO3TATrHEHHS HOro CTiHKHM, IO CIPUUYUHIOE IIOJpasHeHHA MeXaHo-
perienTopiB Mixypa. IMIyiabcu Bif IIMX KJIITHH IO HepBaX HAJAXOAATH 0
yeHmpy ceuo6ueedeHHs B KPUXKOBOMY BiJlili CIUHHOTO MO3KY. ¥ IBOMY
eHTpi iHdopmMallia aHaldisyeTbesa i hopMyeThesA BiANMOBiAbL, AKA Y BUTJIAIL
HepBOBUX IMIIyJbLCiB HAJIXOAUTHL A0 pobounx opraniB. BigmbyBaeThcsa cKoOpo-
YeHHS CTiHOK CeuoBOro MixXypa i posciabiieHHS KOJOBUX M’sI3iB C€UOBOTO
Mixypa i ceuiBHuKa. JlogmHa MoO’Ke JIETKO TaJlbMyBaTH IIO3UBHU JO CEUOBU-
BeJleHHA, TOMY III0 Ha poaciabiieHHs M’ s3a-chiHKTepa ceuiBHMKA BILJIMBAE
KOopa BeJIMKUX IiBKYJb I'OJIOBHOTO MO3KY. ¥ JiTeli paHHBOTO BiKYy KOPKO-
BUHA KOHTPOJIb 3aTPUMKM CeUOBHBeJeHHS BiJCYTHIMA.

Bionoria + /latuHa & Busxauaio ykpaiHcvKi Ha36u opzaHie: ren ureter
vesica urinaria, urethra.

KOpOTKO npo ro/10BHe

» HedpoH — CTpyKTYpHO-(PYHKLIOHaNbHA OOUHULIS HUPOK, Y SIKOMY PO3Pi3HSAOTL HUPKO-
Be TifbLle | KaHanbLUeBUin anapar.

» Ce4yoyTBOpEHHS € CKNaaHUM MpoLEecoM, OCHOBY SIKOro cknagatoTh (insTpauis, peab-
copbuis Ta cekpeuis, Wo BiabyBarTLCA Y HEPPOHAX.

» Perynsauis gisnbHOCTI HUPOK BiAOyBaeTbCA 3a y4yacTo MexaHi3MiB HepBOBOi, ymMo-
paneHoi Ta camoperynsuii.

AifanbHIiCTD

Hasuanvhe 3aedanusa. lke 3HaUeHHs ceuoyTBOpeHHSA? OuiH0B8aHHA 3
surkopucmanHuam cxemu «Dopmynra Keinminiana». CEHOYTBOPEHHA.

Poszsusanvhe 3agdarnns. Iki ocodauBocTi 6ymoBH He(poHIB 3a6e3meuy-
I0Th YTBOpeHHA ceui? [Ipobaemno-nizHasanvHa énpasa. Bynosa HedpOHIB
y 3B’A3KY 3 IpollecaMi Ce4OyTBOPEHHd.

I]inHicHe 3asdaHHsA. UM MOKe ypUHOTepallisd Mepe3amyCcTHUTH IMYHHY
CUCTeMY Ta TOKpAIUTH 370poB’A 3aramom? Bnpasa das eubipkosocmi.
IIpaBga Ta micu mpo ypuHOTEpPATiiO.

PesyabTaT

OuikyBaHi pe3ynsTaTyv HaB4YaHHA (Y4YeHb / yyeHuus...)
* QujHroe 3HaHHS: npo ocobnueocti CEHOYTBOPEHHA NKOAWHA
* Ouinroe pesynsmamu: PO3B’A3AHHA MNMPOBIIEMU npo B3aemo3B'a3ok BynosBu Ta
dyHKUi HedpoHIB
* Busiensie cmaeneHHs Ha pigHi eubipkogocmi ma oyiHioe: nikyBanbHi BNacTUBOCTI YPUHO-
Tepanii
Camopo3BUTOK
Camonasuanusa. I[inHicHo-emouiiihe 3a80aHHA. «Il[o mae 3Hamu
KoxcHa AtdHal..» BupaBa «...Ipo KYXOHHY Ciab?»

Camoouinwosanus. IIpodykmueHo-meopue 3asdarHHA. CedoyTBO-
PEeHHs Ta OpraHu BHUIiJIEHHA.
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Ak 6e3 Kpun nmaxam 6yea 200i nonemimu,
mak i 1oAam 6e3 HaAyK makox He 3axumu.,

Muxatno KozayuHcekut (1699-1755) -
YKpaiHCbKUl nedazoe, NUCbMeHHUK, opamamype.

§ 8.6. LUKIPA, TEPMOPEry/Aauia, BUAINEHHA
TA HAYKOBI AOCNIAXKEHHA

MoacHwemo! Illkipa — a3epkaso 37A0poB’A oOp-
rafismy Ta #oro opradiB. Hampukmaanm, Taki o3-
HaKM SK CcyXicTb, 3MiHa KOJIBOPY, HAaOpAKH IIiJ
oumMa, BiJIKJaJaHHA CcOJIel KaJbI[ilo ITiJ MIKipoio
0i1a JIKTHOBUX UM KOJIIHHUX CYIJIOOIB y JIeAKHX
BHUIIaJKaX MOKYTh OYTH CBiITUEHHAM IIOPYIIEHb Y
(¢yHKIIIOHYBaHHI HUpPOK. I[ikaBo, AKMM UMHOM po0OTa HUPOK IIO3HAUAETH-
cd Ha GYHKIIAX IMIKipH i UM icHYe 3BOPOTHUI 3B’ A30K?

3MICT

AKi YUHHUKM BNAUBAOTb HA PYHKLiOHYBaHHA WKipu?

BaxknuBe 3HaueHHA IJA 3M0pPOB’A IIKipM MalTh COIiaJbHI YMOBHU Ta
ocobucCTicHe cTaBJeHHSI, OCHOBOIO AKOT0 € PO3YMiHHS 3HAUYIIMOCTI IIIKipu
Ta B3a€EMO3B’A3KY 11 (hpYHKIIIOHYBaHHA 3 MPOIlecaMU KUTTENIATbHOCTI opra-
HizaMy. Cepell OCHOBHUX IIpaBUJ AOTJANY 3a MIKipoI0 HAyKOBIIi Ha3WBAIOTh
JOTPUMaHHA IIpaBUJ OCOOMCTOI TirieHu, 3arapTyBaHHA 3 JOIIOMOI'OI0 COH-
I, IMOBiTPsA ¥ BOJAH, CHCTeMaTHUHi 3aHATTA (PIBKYJIBTYPOIO, NPaBUJIbHUNI
PEXKUM XapuyBaHHA.

BaraTo 3axBoproBaHb IIKipH — JepMaTO3iB — € pe3yJbTaTOM /il 30BHIIII-
HiX IIPUPOAHUX UMHHHUKIB: MiKPOCKOMNiIUHiI I'PpUOKH CIPHUUYMHIOIOTL MiKO3H
(empuzyuutt auwail, kandudosu, napwa (abo ¢gasyc)), cradiTOKOKOBLI
CTPEIITOKOKOBi 6akTepil — 2HillHUYKO06] 3aX80PIOEAHHA, TBADUHU-IIaPA3UTHI
(kopocTAHMI KJIiI, BOIIa JIOACBKA) — Kopocmy, neduKkyaivo3, Bipycu — 6o-
podasku, zepnec. llIKiginBe BUTPOMiHIOBaHHSA MOYK€e CIIPOBOKYBAaTH J00poO-
SAIKICHI Ta 3JI0OAKiCHI MyXJAWHU (MelaHOMa W kKipu), HagMipHa BUCOKa YH
HU3bKa TeMIlepaTypa — OniKu 4Yu 06 MOPOM#EeHHSA, KUCIOTH YU JYTU — XiMiy-
Hi oniku.

Jlo BHYTpIIIHIX YMHHUKIB BifflHECEMO TeHETUUHi 0coOJIMBOCTI Oym0BHU
NIKip¥u, HEPBOBOI, eHJOKPUHHOL Ta IMYHHOI peryJisilii, ImpolieciB TpaBJIeHHs
TON[0. 3aXBOPIOBAaHHSA BHYTPIIIHIX OpraHiB MOXKYTh CIPUUMHIOBATU ajiep-
riu"i xBopoOM IIKipu — Kponue sHKY, exk3emy Ta iH. Panx 3axBopioBaHb
3YMOBJIEHA! IOPYIIeHHAM (PYHKIIifI HepBOBOi cucTeMu (Heilpodepmim, nco-
pia3), eHIOKPHUHHOL cucTeMu (cebopes). lucbaxTepio3 Ta 3MiHU CKJIAAYy
KHINKOBOI MiKpo0ioTH MOPYINYIOTh TPaBJeHHs, 1[0 II0O3HAYAEThCA Ha MIKipi

Ta il DOXigHUX.
Bionoria + Meguuuna @ Kponus'auka 3ailmae ‘ \.J;;
. - J
mpeme micye 3a NOWuUpeHHAM ceped alepzitHux 3a-
X680pl06aHb Niclsa ajepeil HA JiKapcvKi npenapamu |
ma 6poHxXialbHOl acmMmu. 32i0H0 3 OAHUMU cmamuc-
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MukKu, 61U3bK0 weepmi HaceJeHHS NepeHocumsb Kponue' sHKY uoHailMeHuLe
00uH pas y scummi. AKi YUHHUKU MOMCYMb CIMamu NPULUHOW 8UHUKHEHHS
Kponue’aHku?

AKi YWHHUKU BNAUMBAIOTb HA 4iA/bHICTD CEYOBUAINBHOI cucTemu?

BusnauanpHUMHU BHYTPINIHIMU YUHHUKAMHU AJA QYHKIIOHYBAHHS Op-
raHiB CEUYOBHUJIJIeHHA MAalOTh BIJIMBH HEPBOBOI, €HJAOKPHMHHOI, iMyHHOI
Ta KPOBOHOCHOI cucteM. HalilBa)XKJIUBIIMUMU cOialbHUMH YMOBaMHU 30-
POB’S CEUYOBHUIIILHOI CHUCTEMU € pauioHalbHe Xapyye8aHHA, CB0E€UACHE
NIKYBAHHA 3ax60preaHb 3ybie, opzaHié mpaseleHHs, 3a2apmosyE8aHHA
opzaHizmy, wodeHHa ocobucma ziziena. llIkigTuBUMM UYUHHUKaAMHU, IO
CIPUAITH PO3BUTKY 3aXBOPIOBaHb OpPraHiB CeUOBHUIIJIEHHA, € nepegmoma,
nepeoxonodxeHHs, 6UCHANHEHHSA, 2iN08IiMAMIHO3U, 3AX60PIO6AHHS OP2AHI8
cmamegoi cucmemu, 3J08HUBAHHA ALKOZOAbHUMU HANOAMU, 20CMPUMU
cmpasamu Ta iH.

11 mpaBUJIBLHOIO AOTJIAAY 3a CTAHOM CEeUYOBHUIIJIBHOL cucTeMHU (paxiBIii
cchopMyIIOBaJIN IIPOCTI IOAEeHHI IIpaBuJa.

Bydeme akmueHuMmu, OCKiNbKY (PiBUUHI HaBaHTa*KeHHS IOMOMAaralmoTh
HOpMAaJIi3yBaTH apTepiaJIbHUNA THCK, NOKPAIIUTH IUPKYJIAINiII0 KPOBi B HU-
pKax.

ITuiime docmammuio kinvkicmev godu. PignHa BUKOPUCTOBYETHCA HUPKA-
MU A opMyBaHHA cedi, OCMOperyJAllii.

ITpudinsiime yeazy opzanizauii ceéozo xapuyearnns. Hagmuiiok coii, ro-
cTpi crerlii, HecTaua YMd HAAJUMIIOK BiTaMiHIB MOKYTh MOPYHIUTH IPOIlecH
peryJdainii MOHHOTro roMeocTasy

He 3nosxmcueaitime ankozoivHumu Hanoamu. ETuUioBUil cnUpT IUX Ha-
IMOiB — Ile OTpyTa IJsA KJITHH He(dpOHIB, eIliTeslil0 HUPKOBUX YaIllOK Ta
Mucok. Moro pyHHIiBHUII BIINB BUKJIUKAE 3allajJleHHd HUPOK, a60 Hed)pUTH
(rs1oMepyIoHE()PHUTH YparkaloTh HUPKOBi KJIYO0OUKH, IIi€JJOHe(PUTH — 3ala-
JIEHHSI HUPKOBUX MHUCOK). IIpoMikHI IPOAYKTH po3Iaay €THUJIOBOIO CIIUPTY
MOXKYTh CIPUUMHUTH IIYXJUHHI 3aXBOpOBaHHA HHUPOK. OcobimuBo Hebes-
NeYHUM YHMHHHKOM JJIsI OpraHisMy HiJJIITKiIB € B:KMBaHHSA IIuBa. PyiHIBHO
Jlie COUPT, IO MIiCTUTHCA B IIHUBi, & TAKOXK CIIOJIYKU Ba)XKHUX MeTaJiB (Ha-
npukiaazn, Kobanery, Kagmio). OkpiM TOro, mMBO MiCTUTH OCOGJIMUBI peyo-
BUHU ((piTOeCTporeHn), KOHIIEHTPAI[iA AKUX B 1 JiTpi MUBa MOKe IOCATaTH
0,15 mr. Iliel KiABbKOCTI JAOCUTH AJIA IIOMITHOIO HOPYIIeHHA TOPMOHAJb-
Horo OajaHcy JoauHH. CamMe TOMY UYOJOBiKHM, SAKi 3JOBKHBaIOTh IIIHHUM
HAaII0EM, TTOCTYIIOBO CTAIOTh CXOXKMMH Ha >KiHOK: Ha CTeTrHaX BiKJIagaeThcs
JKHUp, 3’ABIAEThCA «IIUBHHUI» JKMBIT, PO3IIMPIOETHLCA Ta3, 30iILITYVIOTHCH
TPYAH TOIIO.

BukopucroByiiTe a1da npodijlaKTHKHM HHPKOBHUX 3aXBOPIOBaHb JIIKY-
BaJIbHI BJIACTHUBOCTiI pocyuH. Yali 3 JMMOHOM, i3 XBoIlla IIOJIBOBOT'O YH
JIUIIOBOIO IBITY IOKpalllye€ AiAJBHICTH HHUPOK I ceuoBoaiB. BigBap kpo-
Iy T'OPOJAHBLOI'0 3aCIIOKOI0€E HAPKOBI cIa3sMH, po3uMHsAE KaMeHi. B:kuBanua
AT »KypaBJIMHHU OOJIOTHOI 3HiMae 3allajieHHs, BOMBae MiKpoOM i BUMMBAae
BCl HMIKIAJIMBI PeYOBMHU 3 HUPOK. AJle HAWBIZIOMIIIUM y IIifl I'pyHi POCIHH
€ KaByVH.

Cepen 3aXBOpIOBaHb CEUOBUAIJIBHOI CHCTEeMHM HaluyacTille TPargioThCA
Habymi xeopobu, 30KpeMa 3alajieHHsa HUPKU (Heppum), ce4oBOTO Mixypa
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(yucmum) i ceuiBaUKa (ypempum). llomupeHoio B YKpaiHi ocTaHHIM yacom
cTajia cevoxkam’sHa xeopoba — 3aXBOPIOBaHHA, 1[0 XapaKTepPU3YEThCSA YTBO-
PeHHAM KaMeHiB y opraHaxX Ce4oBUJiJbHOI CUCTeMM: HUPKaX, Ceu0oBOJax,
CeY0BOMY MiXxypi. 3a CTAaTHCTHUKOIO, BiJl Hel OJHAKOBOIO MipOI0 CTPa*kIalTh
IIpeICTABHUKU Pi3HUX cTaTell Ta BiKOBHUX KaTeropiii. IcHy1oTh i 8podaceni
3aX60PIO6AHHS, IIIO0 MOXKYTh CYIIPOBOXKYBATHCH BTPATOO (PYHKIII HUPOK i
PO3BUTKY HUPKOBOI HeIOCTATHOCTI (0JHAa HUpPKA, IIOJBOEHA HUPKa, 3pollle-
Ha HHUpPKAa Ta iH.).

IIpuunHaMM 3aXBOPIOBAHHSA OpPraHiB CEUYOBHUIIJIBLHOI CHCTEMH 4YacTo €
iH(pekmii: Hu3xigHa (uepes KpOB IIiJ yac aHTiHM, 3aXBOpPIOBaHbL 3y0iB, po-
TOBOI MOPOXXKHUHM) Ta BUCXiAHAa (Ii yac 3aXBOpPIOBaHb HUPOK i CTATEBUX
opraHiB). Hupkmu, oco6amBo B AiTeil Ta MiAIiTKiB, Ay»Ke UYTJAWBiI g0 pis-
HUX TOKCHHIB i 3a0pyAHIOBaUiB HaBKOJUIIHBOTO cepefoBUIIla. AJKOTO0Jb,
HiKOTUH, OeH3eH, IMeCTUIIUIN TOI0, HOTPANHUBIINA B KPOB, MOPYIIVIOTEH Ji-
SJBHICTH HUPOK. UMHHMKAMHU PU3UKY JJA 3aXBOPIOBAHbL OpraHiB CEeUOBH-
IiJIeHHA € IYKpoBUil Aiabet, mociadyieHa iMyHHa cucTeMa, CUAAYUIN cIIocid
IiANBHOCTI, AesAKi JiKapchbKi 3acobu (HaIpuKJaaa, aHTUOIOTUKH).

Bionoria + ®itoTtepania & Bidomuii amepu- p
KaHcvokuill diemoaoz Ilonv Bpez nucas: «Ceped |
06804i68 ma QpyKkmie HeMmae epeKmueHiUL0z0 3aco-
6y Oas pO3HUHEHHA Mma 6UuBedeHHs 3 JHICbK020
Op2aHI3MY HEOP2AHIYHUX MIHepaJis, AHIH COKO8U-
ma M’ axkyul KaeyHis..». I[ikaeo, AKi peuo8uUHU &
cKkaadi KaBYHI6 6U3HAYAMb IX MmepanesmuiHe
3HaveHHA?

AKi OCHOBHiI HAaNPAMKM AOCAIAXKEHDb TAa 3aCTOCYBAHHA 3HaHb NPO LWKi-

Py Ta Ce4OBUAiINEHHA?

3aKOHOMipHOCTi Oy0BU Ta (DYHKI[IOHYBaHHS NIKIpHA Ta OpraHiB CeUYOBH-
JiJIeHHA € IpeaIMeTOM HOCIifKeHb aHamoMmili AoduHu, (izionozii n100uHU
i meapun. PDizioJOTiYHI OCHOBHU ajamTalliii IIKipA Ta CEUYOBUIIIBHOI CHUC-
TEMU 0 MIPUPOJHUX UMHHUKIB BUBUAE eKosoziuHa ¢hizionozia. 111 HayKu €
TEOPEeTUUYHOI0 OCHOBOIO JJIS 3aCTOCYBaHHS 3HAHb Y MEAWUIIMHI, IICUXOJIOTi],
CIIOPTi, KOCMeToJIoTil, AJIs opraHisalii BiAMOYMHKY, BUPOOHHIITBA OIATY
Ta B3YTTA.

Pozngin memunuaU, 10 BHBUYae OyAoBY W (DYHKIIOHYBaHHA INKIpHA Ta
11 moXigAHUX, a TAKOX BIUJIMB Ha 11 CcTaH Pi3HUX UUHHHUKIB cepeaoBHUIIa
HasuBaeTbcad depmamonozieto. Halibinpll axkTyaJlbHMMH HalpAMKaMHU
IOCTiI»KeHb € depmamoxocmemonozia (YCyHeHHS NHIKipHUX TOpPYINeHb 3a
JOTIOMOT0I0 KOCMETOJIOTIYHUX IIpolLleAyp), depmanamonozis (BUBUEHHS
MIKIpHUAX 3aXBOPIOBaHb Ha MOJIEKYJIAPHOMY Ta KJIITHHHOMY PiBHAX), mpu-
xoJ02is (JIIKyBaHHSA IIOPYIIeHb, IIOB’sI3aHUX 3 BOJIOCAHUM IIOKPHUBOM), iMYy-
Hodepmamoaozis (JiIKyBaHHA iMyHOOIIOCepPeJKOBAHUX 3aXBOPIOBaHb LIIKipH)
Ta iH.

Hegponozia — ne po3fin MeIWIIMHU, 0 BUBYae OyAOBY Ta (PyHKIHii
HUPOK, a TAKOK IPUUYMHYN BUHUKHEHHS iX IIOPYIIeHb, JiKyBaHHA Ta IIpodi-
JaKTHKY 3aXBOpPIOBaHb. I'aJy3h TicHO IOB’si3aHa 3 YpOJIOTi€lo, ssKa BABUYAE
3aXBOPIOBAHHS CEYOBUBIJHUX NMIIAXiB. Ba)KJIMBUM HAIIpAMKOM € i AUTAYA
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HedpoJorisg, amke B mepiog pocTy AUTUHM HUPKHU BiUyBalOTh HaBaHTA-
JKeHHHA 1 yacTo miggaroThcAd HEeTaTUBHUM BILJINBaM.

Bionoria + ®isuka & Ak nHazusaemuvcs zany3v 6iono-
2il, Axa 3aimaemves docaidiceHHAM Oiocucmem pi3HO20
pieHs opzaHizayii nid dielo Hu3bKux memnepamyp?

KopoTKo npo ronosHe

» Lkipa — ue NokpuB opraHiamy, SIKM NOCTINHO 3a3Hae BNUBY NPUPOLAHMX Ta coujianb-
HUX YMHHWKIB cepedoBULLa.

» OpraHu ce4oBUAINEHHS BUKOHYIOTb HU3KY AYXe BaXKMUBUX ANA opraHiaMy yHKLUIN i
IXHil cTaH Ta (PYHKLiIOHYBaHHS 3anexuTb, B NepLuy Yepry, Big cnocoby XUTTa NioauHU
Ta il cTaBNeHHs 40 BMacHOro opraHiamy.

» [o nepeniky Hayk, WO BUBYAIOTL LLUKIPY Ta HUPKWU, HanexaTb aHaToMmis, disionoris Ta
MeauYHi Hayku, cepea KX aepmaronoris i Hedpponoris.

AifanbHIiCTD

Hasuanvhe 3a80anHsa. SIk opraHizoBaHa gisabHicTh mKipu? Mogeiio-
BaHHA 3Mmicty. DYHKIIIOHYBAHHSA IMIKIPU. TEPMOPETVJIAIIIA.

PosgusanvHe 3agdaHHsA. SIKi YMHHUKH TOPYUIYIOTh (PYHKI[iOHYyBaHHSA
IIKipH Ta ceYOBHILIbHOI cucTeMUu? KoHempyoeaHHsi OHAAUH-ONUMYBAHHA
(B cepBici Online Test Pad). IIpodinakTuka 3aXxBopOBaHb IIKipH i ceuoBHU-
J1IBbHOI CUCTEMH.

I]inHicHe 3a80aHHs. IIpoeKT Ha OofHY 13 TeM: JJIsA BUABJIEHHA NOIIUTIIHU-
BOCTi i IIi3HABaJILHOI'O iHTepecy [0 IIPUPOJHUUYHUX IIpoOJieM, IIMBiJIi30BaHOIL
B3a€EMO/il 3 IPHUPOAOIO.

Pe3sy/bTar

OuikyBaHi pe3ynbsratv HaB4YaHHSA (Y4eHb / yyeHuus...)

* Y3azaneHroe 3HaHHAa ma chopmynioe eucHosok: npo ®YHKUIOHYBAHHA LWKIPWU, TEP-
MOPEIYNAUIO TA BUONEHHA B OPFAHI3MI NKOOUHA

* Possusae meopui yminHs ghopmynosamu NMPOBIEMY ONA PO3B’A3AHHA s 3+Halio-
Mil cumyauii: Npo BNAWB YMHHUKIB, IO CMPUYUHIOIOTL MOPYLUEHHNA AIANbHOCTI LWKipK,
CEeYOBUAINbHOI CUCTEMMU | TEPMOPErynaALito.

* Busienisie cmaeneHHs1 Ha pigHi iHOuUgidyanbHOCMIi ma cmMeopHoE: NPOEKT HA OCHOBI 3HaHb
npo dyHKUIT LWKipK, TepMoperynsito, cedoBuaineHHs, npobneMHo-nisHaBanbHUX yMiHb
Ta UiHHiCHUX yaeneHb npo NMOBAIY

Camopo3BUTOK

CamoouinwearHs. SIki Mol pe3yabTaTH HaB4YaJbHOI misgabHocTi? [[ia-
eHocmysaavHe 3a6danna. PYHKIIIOHYBAHHSA IIIKIPU, TEPMOPETY-
JIALIA, BUOIJIEHHSA.

Bionoria + BugaTHi XiHKM-HayKOBULi + AHr/ilCbKa
MmoBa @ S3Haillommecwv, Pozanind Eaci @panrxain (1920-
1958) — 6pumancvka 6ioi3ukuHsa, yus poboma 6yaa eu-
piwaavHolo yacmuHow Yy eidkpummi cmpyxkmypu [HEK.
«Hayky i noscakxdenHe xummsa He MOMNCHA i He nNompibHO
posdinamu (Science and everyday life cannot and should
not be separated) — cmeepdicyeana HAYKOBUYA.

150

issuu-downloader.com




, \ Tema 9. IMYHHA PEFYAALIA

Imynimem - ye oueHuti ceim!
CnpaexHitli Bcecaim 8 mexax Hauio2o opzaHizmy!

Janiene M. [Jegic (1970) — npoghecop imyHon0zii, asmop HU3Ku
ue, ceped AKux «[eH cymicHocmi», «TaemHe mino», «[Jugo-imyHimems»

§9.1. IMYHHA PETYAALIA

NepekoHyemocs! «Iloxu mu 3ailimaemocs pymur-
HUMU O@ICHUMU Cnpaséamu 4u 2Yasiemo NapKoM,
cvopbarwiu kasy, idemo 6 Mempo HYu nNPuMipse-
MO 0082 Yy maza3uHi, écepeduti Hac, 2auboxko nid
WLKIpOl0, MoYambvCsi CRPAsHcHICIHbKL 6amadii.
MinviioHu KpuxXimHux opeariamie 0iaamuvbcs, CKOPO-
yylomoucs, 6opromuvces i emupaome 3apadu Hac. Came
mak npayoe 6iH — JUB0BUNCHUIL Mma HAJ38UYAUHO 8ANJIUBUIL NIOOCLKUIL
iMmyHimem.» (3 a”HoTallll 4O KHHUIHU). ¥ UYOMY K AUBOBUKHICTH Ta 3HaUy-
IIicTh IMYHITETY JIIOOTUHU?

3MICT

flka ocHOBHa 0c06/UBICTb iIMYHHOI peryasauii?

B mporeci eBosrolrii gioquuau chopMyBaaucs pisHi MexaHismMHu, AKi Ha-
TifHO 3aXUINAIOTh 3[JOPOBUM OpraHidM BiJi HeCIIPUATJINBUX BILJINBIB (pi3nUU-
HHUX, XiMiuHMX a60 6ioJoriyHMX UMHHHUKIB cepeloBHIIA. Ix mominsioTs Ha
Tpu TUOU: 1) Mopgonoziuni (Giosoriuni 6ap’epu, pereHepaliss KJIiTHUH ypa-
JKeHOl TKaHUHU); 2) @izionoziuni (akTUBaNigd oOMiHHUX IIpolleciB, YTBO-
PeHHA HOBUX (pepMeHTiB); 3) iMyHono02i4Hi (KJIITUHHHUMA YU TI'yMOpaJbHUU
iMmyHiTeT). 3 yCiX IIMX TUIIB HaAWOiIBII BasKJIUBUMH € MeXaHi3MU iMyHHOI
peryJsimii.

IMYHHA PEMNYNAUIA — ye peeynauyia 3a yuwacmio XiMiYHUX CNOMYK UL KJi-
MUH, WO NOWUPKIMbCA 8 0P2aAHi3Mi piOUHAMU BHYMPIULHbOZ0 cepedosu-
wa oas 3abe3neyeHHA 3axucHozo eénauey. Ha BigMiHY Bij HepBOBOi Ta
ryMoOpaJbHOI peryiadilii, Aki BU3HaAUaoTbh MOpPQOJIOriuHy Ta (isioJoriuny
CTaJIiCTh, IMYHHA pezYNAuii 3aXUWAE 2eHeMUYHY cmaaicmb opzariamy. Ile
3aXMCT BiJl yChOTO UYKOPiAHOTO, TeHETUUHO BiJIMiHHOTO, M0 MOTPAILJIAE YN
YTBOPIOETHLCA B OopraHisami goauHU. B cyuacHiit iMmyHosorii moHATTA iMy-
HiTeTy BU3HAUYAEThCA SAK 3JaTHICTH OPraHI3My pPO3Ii3HABATH 1 3HUIIYBATH
caMe Ile¥ uyskopigHuit matepian. Ilig uyXuUM po3yMiioTh He TiJTBKH XBO-
poOOTBOPHiI BipycH, MiKpoOopraHisMu, TOKCHUHU, MEPEJUTY KPOB UHU IIepe-
caJykeHi TKaAaHWHU, a ¥ reHEeTUYHO 3MiHeHi (MYTaHTHiI) KJIiTHHU CBOTO XK
opraHismy.

Biosoria + Ximia © Hasusaw XxiMiYHY peuos8uHYy, Yy MOAeKYLAX SAKOL
36epizacmvca cnadkoea iHgopmayis opzaHiamie

AKi pe4oBUHM OpraHiaMmy MalTb 3aXUCHi BAaCTUBOCTI?
ImyHHa peryasdmis moeqHye 3aXHCHI MexaHI3MH Ha yciX piBHAX opra-
Hizamil JI0JAChKOIr0 OpraHiamy, ajie BU3HaYaJlbHY POJib BiAIirpailoTh CKJIA-
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HUKKW MOJIEKYJISAPHOTO PpiBHA, AKi Ha3MBaIlOTh

2ymopaibHUMU iMyHHUMU YuHHUKkamu. 1le Haii- 1
pi3HOMAHITHINII iIMYHOJIOTiYHO aKTHUBHI MOJIEKY- 2

JH, cepel HUX, IIepIl 3a Bce, peUyOBHHHU 0iJIKOBO1

OpUPOAN — iMYHOIJIOOYJIiHM (aHTUTLIA), JI130IIUM, 3
cUcTeMy KOMILJIEMEeHTY, iHTepdepoH. 4

Imynoznobyninu — ye 6inK06i MONEKYAU-AH-
mumiJa, uL0 Yymaeoprnmbscs 8 0OpzaHi3mi Ha 0il0 aH-
MmuzeHis i Mawmb elacmusicms ecmynamu 3 HUMU
y 63aemodito. 'omoBHA 0COOIUBICTE ITUX 3aXUCHUX
MOJIEKYJ — cllelludiuHicTh, TOOTO 3[aTHICTL 3B’ A-
3yBaTH JIMIIe MeBHUH aHTUTeH. ImyHOTIIOOY TiHKI o M
yTBOpPIOIOThCA B-miMmdoruramu i 3a ocobamuBoCTs- 3 MAMOSE: 4— LUl
MU CcKJIaay Ta PYHKIIN IX DOAiNSI0Th Ha 5 KJaciB: aHmu’eeH
IgG, IgA, IgM, IgD i IgE. BHacrmigok KOHTaKTy
aHTUTiLNIa 3 BiJANOBIAHUM aHTUI€HOM YTBOPIOETHCA KOMILJIEKC aHTUTeH—
aHTHTLJIO, B AKOMY aHTHUIeH BTpauya€ CBOl BJIAaCTHUBOCTi, HeHTpaJi3yeTbhbcd
a0o0 3HUIIYETHCA.

Jizoyum (Mmypaminasa) — 6i70K-(pepMeHT, AKUl PYHHYE KJIITHHHI 0060-
JIOHKH OaKTepiil, 0i0ILIIBKM, Ma€ IIPOTHBIpYCcHY Hiro. BiH micTuThCca B 6i-
Ky KypdadYoro suns, B CJHHI, CJIb03aX, B CKJIaJl KHUIIKOBOI'O COKY Ta €
YacCTHUHOIO BPOJXKEHOTI'0 iIMYHITeTY.

Cucmema komnniemenmy — rpyna 0OiJKiB, 110 6epyTh y4acTh Y I'yMOpab-
HOMY 3aXHUCTi. BisnbIricTs 6i7KiB 1miei cuctemu (a ix 6inbine 20) 3HaXOAATHCA
B ILTa3Mi KpOBi B HEAKTUBHOMY CTaHi Ta aKTHUBYIOTHCS IicJd KOHTAKTy 3
b6akTepiaMu uu Bipycamu. OCHOBHUMHU (PYHKI[IIMH CUCTEeMH € PYMHYBaHHSA
KJITUH OaKTepiil, cTUMYJIIOBaHHA (aroiuTo3y Ta yUacTh V 3allajieHHi.

Inmepgepornu — e 3axucHi 6iJIKH, 1[0 YTBOPIOIOTHCA IPOTH Bipycis.
IaTepdepoHn He MalTh OGe3mocepelHBOI MPOTUBiIPYCHOI Jil, BOHU CHHTE3Y-
IOThCA Bipyc-iH(QiKOBaHMMU KJITUHAMH, HAAXOJAATH N0 iHINIUX KJITHH Ta
AKTHUBVIOTH B HHUX NIPOTHBipycHIi MexaHi3Mu saxucry. IHTepdepoHHn Haje-
’KaTh 0 BEJHKOI'O KJjacy OiJIKiB-IIUTOKiHIB, AKi 3a0e3meuyioTh 3B’ 30K MiXK
KJITHHaMH, 110 0epyTh y4yacTh y peaJisanii (pyHKIi# iMyHHOI CUCTEMH.

In. Cxema ymeopeHHs
KOMINEKCY «aHmuaeH-
aHmumino»: 1 — aH-

Bionorisa + «<MeguuuHa TBapuH» & Jomy ncu 3a-
AU3YIoMmbs paHu?

AKi KAITUHM 34ilCHIOIOTb iIMYHHY peryasuiio?

BesnocepenHiMu BUKOHABIAMU IMYHHUX peaKIiil € JeHMKOIMTH (aHIJI.
white blood cells), Aki po3ni3HAOTh, 3HENIKOJKYIOThL Ta 3amaM’ ATOBYIOTh
Yy)KOpPiAHI pedyoBUHU Ta KJIITUHU. 11 xkaimuHHI iMYHHI YUHHUKU 30aTHIL
MPOHMKATH Uepe3 CTIHKHM KamijaApiB 1 mepeMilyBaTucsa MixK KJIITHHaAMHU 3a
JOIIOMOTI'0I0 PifIMH BHYTPINIHBOTO cepeloBHUINa, TOMY IX MOYXHa BUSBUTH
IPaKTUYHO B OYAb-AKiHM YacTUHI opraniamy. MicmeM yTBopeHHA BCiX iMyH-
HHUX KJIITHH € YepBOHHUM KiCTKOBHM MO30K. 3piii JeHKOIUTH 00’ e JHYIOTh ¥
rpynu, cepeln Akux Jaimgpouyumu (T-nimbonuru, B-nimponuru, NK-kaiTu-
HU) Ta MOHOUUMU.
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JIiMd)oyumu — Pi3HOBHJ JEeHMKOIUTIB, AKi BigmoBigarTh 3a HaOyTHIA
imyHiTeT. IX moginaroTs Ha B-mimdponuru, T-mimdormT, TpupoaHi Kije-
pu. B-nimgoyumu 3paTHI posli3HaBaTH PO3UMHHI aHTUIeHHU, YTBOPIOBATH
iMyHOrIOOYJIiHM Ta 3JAificHIOBAaTH crellu(diuHUN TyMopaJbHHI iMyHiTerT.
T-nimgpoyumu BiAOoOBiAaOTh 3a coenUu(piUHNI KIITUHHUHN iMyHiTeT. JliTepa
T y Ha3Bi o3Hauae THMYyC — OpraH, V IKOMY BiZOyBaeThcs IXHE JO3piBaH-
HA. OcHOBHUM npu3HaueHHAM T-TiM@OIHUTIB € 3HHUINEHHS UYKHX KJIITHH
(31oakicHO TpaHchopMOBaHUX, iH(QIKOBAaHMX BipycaMu, MYTAaHTHHUX KJIi-
TUH ToIo). ITpupodri rinepu (NK-rJIiTHHM) BifirpaoTh Ba*KJIHUBY POJIb Y
3aXMCTi OpraHiaMy BiJ BipycHUX iH(eKIifi Ta € HeBiJ’€MHOIO CKJIaJI0OBOIO
NPOTUNYXJHUHHOTO iMyHiTeTy. BOHHM 31aTHI yTBOpIOBAaTH pPEYOBMHH, IO
OPUMVINYIOTh UY»K1 KJIITHHU 'MHYTH.

Monoyumu — 6eauxi pyxauéi KAIMUHU iMYHHOL cucmemu 3 6UCOKOI0
3damuicmio do ¢pazoyumosy. IloTpannaAaouyn B TKAHUHU, BOHU MTEePETBOPIO-
I0OThcA Yy Makpodaru, gki 3gaTHi 70 MOTJIMHAHHS BEIUKHUX UYKOPITHHX
YacTOK 1 KJIITUH.

KopoTKko npo ronoBHe

» IMyHHa perynsuis € CUCTEMOI0 3aXUCHUX peakuiil opraHiamy, cnpsaMoBaHUX Ha nia-
TPUMKY reHETUYHOT CTarnocTi OpraHiamMy, CTanocTi MOro XiMi4YHOro Ta KiTUHHOIo cKnaay.

» ['ymopanbHMMM IMyHHUMMW YUHHWKaMK € 34e6inbLuoro GinkoBi Cnosyku — iMyHornoobyri-
HU, Ni3oUuM, cucTemMa KOMMNEMEHTY, iHTepdepoHU TOLLO.

b KRITUHHAMUN IMYHHUMW YUHHUKaMK € NenKounTn, cepeq Skux simgpoyumu (T-nimdoum-
!, B-nimdountn, NK-kniTUHK) Ta MoHoyumu.

AiAAbHICTD

Hasuanvue 3asdanns. SIki ocobamBocTi iMmyHHOI peryasaunii? Onopha
cxema «lepapxis». IMYHHA PEI'YJIAILIA.

Poszeusanvie 3asdanHHa. SIki 0coO0JIMBOCTI JeHKOIMTIB BH3HAYAIOTH
iXHI0 yJYacTh B iMyHHIi# perynsaunii? InmeanexmyanvHo-po3susaivHa eénpa-
s8a. JlefikonuTH, iX 0cOOJIMBOCTI Ta pi3HOMAaHITHICTSG.

I[iHHicHe 3a80aHHs. YoMy peuoBHMHH i KJIITHHM iIMYHHOI cHCTEeMH He

3HUINYIOTHh BJIACHI TKAHWHU OpPraHiamy JwauHu? Bnpasa 014 6u3HAYeHHSA
«IITo raxe TOJIEPAHTHICTD»?

PesyabTar

OuikyBaHi pe3ynbratu HaBYaHHA (Y4yeHb / yyeHuus...)
* BusHayae: ocobnusocti IMYHHOI PErYnaull
*  Ycsidomnroe nisHasansHy cumyauito: ans OBI'PYHTYBAHHSA B3aeMo3s'sisky 6y108m
Ta hyHKLiA NenKoumnTiB
* Bu3sHa4ae cymHicme yiHHicHoi kamezaopii: TONEPAHTHICTb NKOOWHA

CamMmopoO3BUTOK

Camoopzanisayis. Kpeamuene saedanns. Bubuparo TeMy AJA CTBOPEH-
HA Ta MOpeseHTallil (3aXMCTy) HaBUYAJbHOTO IPOAVKTY Ha MOiJICYMKOBOMY
ypolli (AUB. JOAATOK [0 IIiApYUYHUKA).

CamonaeuarHs. OcobucmicHe 3a80anHHA «Baacmuseocmi xapaxmepy».
Tomn-5. Pucu ToJepaHTHOI 0COOHCTOCTI.

CamoouinweanHsa. 3adaHHa 0as npozHo3ysaHHs. Tect. Perynsamia
(GyHKIiH TBapHUH.
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One sometimes finds what one is not looking for
(IHO0i MOXHa 3HAUMU me, 4020 He WyKaeuW).

AnekcaHoep OnemiHe (1881-1955) — aHenilicokuli mikpobionoe, naypeam
Ho6eniscbkoi npemii (1945) «3a 8iokpumms neHiyuniHy»

§9.2. IMYHHA CUCTEMA N10AUHU

Yceigomarwemo! Jlizsonum Bigkpus it onuca Ausekcangep PieMiHr e y
1922 poni. Bin BUABJIAB Ji30IIMM YCIOAH 1 IPaKTUYHO V BCiX JKHMBHUX opra-
Hi3MiB: B CJOMHIi JIOAWHU # TBapHH, iKpi IIYKH, *KiHOYOMY MOJIOIi, cTebaax
Ta JUCTKAaX POCJIHH, 1 HAaBiTh BcepeAnH] JeHKOMUTIB. YoMy JIi30IIUM € KOM-
MMOHEHTOM IMYHHOI cCHUCTEMM ?

3MICT

fAlke 3HA4YeHHA IMYHHOI cucTemu?

ImyHHa cucTema JIOIUHU € CKJIALHOI Ta Oararto-
KOMIOHeHTHOoI0. [l1a Hel XapaKTepHi iepapXxis piBHIB
opragisamii, go il cKJaJay BXOAATHh Pi3HI peuoBHUHU
(n1izomuM, iMyHOrJIOOyJIiHM, cUcTeMa KOMILIEMEeHTY,
iHTepdepoHHU TOIIO0), KIITHHHU (JIiM@POIIUTH, MOHOI[H-
TH Ta iH.), TKaHUHU (JiMdoingHa) Ta oprasu (IepBUH-
Hi Ta BTOpuHHi). OCHOBHMMH (HYHKI[IAMH IMYyHHOI
CHUCTEMH €:

— zomeocmamu4Ha (BU3HAUAE TeHETHYHY CTAJICTh
opraHismy);

— 3axucHa (po3mizHaBaHHs, HeWTpaJsisamia Ta
3HEIIKOI)KeHHA UYKOPiIHUX PEeUYoBUH Ta KJIITHUH,
MoaAu(iKOBAaHUX KJITHUH, 3HUINEHHS IIOMIKOIKe-
HUX BJIACHUX KJIITHUH);

— pezynamopHa (YyTBOpeHHs peUOBHH, 10 6epyTh
y4yacTh B IIpollecax 3allajleHHsd, pereHepaillii (Ha-
NIpUKJaa, MUTOKiIHIB, MeliaTOpiB 3anaJieHHA);

— adanmueéna (BU3HaUa€e MOBiUHY, TpHBaJy adbo Ko-
POTKOUYACHY CTiMKiCTh 10 1H(EKIIii). In. ImyHHa cucmema
IMyHHA cucTeMa € OCHOBHUM 00’€KTOM HOCHiMKeH- JMOOUHU. 1 — Mu2da-

HA iMYHONO2ii. 3acCHOBHUKaMHU Hayku Oyinu Enyapn NUKU; 2 — mumyc;

Hxennep, Jlyi Ilacrep, Inna Meunukos, Emines ¢on 3 — cenesiHka; 4__

Bepinr, Ilayas Epnix. Cepen BugaTHUX YKpPalHCBKHUX nlmcpamuqmvey - )

; . s ; 5 — Kicmkosul MO30K;

imynosoris [I. 3a6omoruuii, M. I'amamia, O. Boromo- 6 — aneHOuKc; 7 —

JeTb. IMYHOJI.OI‘HE[.— e Ta Ta’Tysh 610110.1*11, AKA MA€  pivichamuuni gyanu

HaWbinbImy KinbKicTh naypeatiB HobGemiBchKoi mpe-

mii 3 ¢isiosorii Ta MeIUIIUHU, cepell AKUX BCECBITHBO

Bigomi I. I. MeunukoB, K. Jlaggmreitnep, ®. Beprer, II. MenaBap Ta iH.

Cepen mamiBaxkauBimux BigkpurtiB XXI cr., Bigznauenux HobesiBebKoro

npeMi€eo, Ha3UBAIOTh BIAKPUTTA JeHAPUTHUX KJITHUH Ta 1X 3HAUEHHS IJd

amantuBHOoro imysitery (P. Creitiman, 2011), mexaHi3MiB iMyHoTepaiiil
paky (T. Xanaswo, . Enxicorn, 2018), sBaknua npotu COVID-19 (K. Kapi-

ko, II. Baicman, 2023).
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Bionoria + BigkputTa @ BcmaHosaiol 38’130K Midic
JaMUHCvKOI0 Ha360i0 koposu, E. J[icennepom ma eaxuyu-
Hamu?

Aki ocobaueocTi AimpoigHOT TKAHUHK?

s mo3HaueHHA iIMYHHHX CTPYKTYP, B SKHMX BiOyBa-
€ThCS YTBOPEeHHS JIiMGOIUTiB, B iMyHoJIOTii icHye 30ipHUI TepMiH «im-
¢oidna mranuna». Ii ocHOBY ckiajgae oco6IMBMII DPi3HOBHJ CIIOJIYYHHUX
TKAHUH, YTBOPEHUX PETUKYJIAPHUMU KIITHHAMH Ta BOJIOKHAMHU — pemu-
KYJLApHaA cnoayyHa mrkaxHuHa. JliMmpoigHa TKaHWHA JIOAUHU CTAHOBUTH
61u3pK0o 1% Baru Tina i € oHMM 3 HaWBaAKJIUBIIMHUX KOMIIOHEHTIB JIiM-
¢oigaux opradHiB (adiMmdaTUdHI BY3JIU, CceJe3iH-
Ka, TUMyc, Murjgaauku). Ha cborogHi mpuitHATO
BUIIIATA OKpPEMi YacTHHHM JiM@POImTHOI TKAaHWHU.
Hanpukinan, zimgoiona mrkaHuHa, acouiiiosanHa
3l causzosumu obononHkamu (TpaBHOTO KaHaIy,
IUXaJbHUX ILJIAXiB, OpraHiB ceuoBUIiJIeHHS) YU
AimgoidHa mrkaHuHa, acouiilosaHa 3i WKIporo.

JlimpoizHa TKaHWHA Iy’Ke UyTIHMBAa HO 30B- [ PemukynspHa crionyy-
HimHix i BHyTpimmix Bmausis. Tak, mixm mieio Ha mKaHUHa
PEeHTreHiBCbKUX IPOMEHIiB JiMdonuTu ImMBUAKO IMHYTh. Ilig miero ropmo-
HiB IMUTONONIOHOI 3aJ103M, HAAHUPKOBHUX 3aJ103 JiM@oigHa TKaHUHA MOXKe
po3pocTaTUCH.

Bionoria + AHraiicbka moBa @ Ilepexnadar awHzaillcbKY HA38Y
«reticular connective tissue».

AKi opraHu imyHHOT CUCTEMU € NEPBUHHUMM, A AKi — BTOPUHHUMK?
Opranu iMyHHOI CHCTeMHU MOAINAIOTHCA Ha nNepeuHHi (OpraHu, y AKUX
YTBOPIOIOThCA JiMMOIIUTU) Ta 6MOPUHHI (OPTaHU, YV AKUX JiMPOIUTA QPYHK-
MioHYIOTH). [l1d HUX BIACTUBUU TiCHUU CTPYKTYPHUI Ta QYHKI[IOHAJTIBHUMN
3B A30K MiXK c000I0 i 3 iHIIIMMU TKAaHUHAMH OpPraHisMy 3a JOIOMOI'0X0 Kpo-
BOHOCHHUX ¥ JiM@PATUUYHUX CYAUH, AKUMU IepeMilyIOThCA JIeHKOI[UTH.
IlepBUHHUMU opraHaMM IMYHHOI CHCTEeMH € TUMYC Ta KiCTKOBHMI MO3OK.
Tumyc (3arpyguHHa 3ano3a) — JIM(QOILHHUNA oOpraH, y SAIKOMY YTBOPIOIOTBH-
ca T-nimponuru. Takok B il eHJOKPUHHINA 3aJ1031 BUPOOJIAIOTHECSI I'OPMO-
HU (Mumo3uH, mumonoemuHr), siKi 3a0e3NeuyioTh J03piBaHHSA Pi3HUX BUIB
T-nmimdonuTie. HaBiTe y moxuaomy BiIi JiM@oigHa TKaHMHA TUMYCY ITOBHI-
CTIO He 3HUKAE, 3aJIMIIAa0YNCh ¥ ()OPMi OCTPIBI[iB, OTOUEHUX KHUPOBOIO TKa-
HuHOI0. Kicmkxoeuill mo3ox — 1e J1iM@pOifHUI KPOBOTBOPHUI OpraH, y SsKOMY
MiCTATBCSA CTOBOYPOBI KJITHHM, IO JAIOTh IIOYATOK YCIM iMYHOKOMIIETEHT-
HUM KJiTuHaMm. Ileit opran € miciiem yrBopeHHa B-imimdornutiB. B opranis-
Mi JopocJiol JIOAUHU PO3Pi3HAIOTHL UEPBOHUM Ta YKOBTHIl KiCTKOBUM MO3O0K.
Maca KicTKOBOTO MO3KY CTaHOBHUTH 4 % Macu Tijna, To0TO 61M3bKO 2,6 K.
Ilo BTOpUHHUX OpraHiB iMyHHOI CUCTEMM HaJleXKaTh cele3iHKd, aneH-
dukxc, muzdanruku, aimgpamuyni eysau. Cenedinka — HemapHUii simdpoin-
HUMA opraH, pPO3MIiIeHUM y JIiBill BepXHifl UacTUHI UepeBHOI MOPOKHUHMU.
Ak opraH iMyHHOI cHCTeMHU ceJie3iHKa BHUAaJsde 3acTapiji dopmeHi ele-
MEeHTH KPOBi, BUpPOOJsAe aHTUTIIa. AneHduKc — UepBOMOAiOHUI BiJpOCTOK
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CJIiIMol KWINKWA JIOAUHU. ¥ HBOMY BeJIMKa KiJbKiCTh
JiMaTUUHUX BY3JIMKIB, AKi 3aXUNIalTh Bij iHdeKIlil
Ta OHKOJIOTIUHMX 3aXBoploBaHb. Jlim¢pamuuni eysnu —
nepudepuuHi JiM@oigHI opraHm, po3TallloBaHi II0 XOmy
adimparuuHux cyauH. HaiiOinpmni cKynmueHHA Ha IOHi,
B Iaxy, CTiHKax TPaBHOIO TPaAKTy ¥ AUXAJIbHUX IILJIs-
xiB. Jlimda, 1110 TPOXOAUTE KPi3k BY3JIHM, T030aBIAEThCA
CTOPOHHIX 4YacTOK (6ap’eprHa ¢yHkuyisa). Y naimdoBysiax
3aTPUMYIOTHCS Ta 3HENIKOIKYIOThCA IIPOHUKAIOUi 3 JiM-
doro BipycHu, MiKpoopraHiaMu, OYyXJIUHH] KIITUHK (Pine- 1. JlimgpamuyHul
mpyeanvHa QYHKUYis), YTBOPIOIOTHCA iMyHOTJIOOYIiHA i 8y3o7n
aiMmponutu (iMyHHa QYHKUYIAL), YUHHUKH, 1110 CTUMYJIIOIOTH eMolioe3 (pe-
eyaamopHa @pyHkuyia). Muzdaaruku — miMmdoigHi opraHu, posTalioBaHi y
raoTii. Po3pisusaioTs 6 MUrgaaukiB: aBa migHe6iHHUX (T1aHmM), ABa TPYO-
Hi, TIOTKOBUM, A3WKOBUI. IMyHHI KIITUHU MUTJATHUKIB «3HAHOMJIIATHCS»
3 OCiJIMMM Ha CJIM30Bili 000JIOHIII BipycaMu, OaKTepissMu, ajiepreHamMu i
nepenanTh OTPHUMaHy iHdGopMallifo A0 iHNIMX IMYHOKOMIIETEHTHHX oOpra-
HiB, 3HUOIYIOTH MiKpOOpraHiaMH, AKi DOTPalJIAOTh ¥ POTOBY HOPOKHUHY
3 IIOBITPSAM Ta I’Kelo, a TAKOYX YTBOPIOIOTH aHTHUTLIA.

KopoTKo npo ronosHe

> IMYHHA CUCTEMA — cykyrnHicme pe408uH, KNimuH, mKaHUH ma opaaHis, uw,o 3abes-
rnevyome 20MeocmamuyHy, 3axXucHy, peaynsimopHy ma adanmueHy ¢hyHKUii.

> JlimdoigHa TKaHMHa — CYKYMHICTb CTPYKTYp, LLO YTBOPIOKOTL NiMAOIHI opraHu iMyH-
Hol cuctemu. OCcHOBY cknagae peTUKynspHa crnony4yHa TKaHuHa.

»  OpraHu iIMyHHOT cMCTEMM NOAINAITb Ha NepPBUHHI (TUMYC, KICTKOBUIA MO30K) Ta BTOPUH-
Hi (cenesiHka, aneHauKc, niMcoBy3nu, MUrAANNKK).

AifanbHICTD

Hasuanvhe 3adanns. SIk opranizopana imyHHa cucrema? Onuc 3a ma-
oauyerw «Bydosa ma ¢pyuryiir. IMYHHA CHUCTEMA.

PoszsusanvhHe 3a8danHa. SIk HoBecTH B3a€EMO3B’A30K iMyHHOI CHCTEMH i3
KPOBOHOCHOIO Ta JiM@aTuuHow? [HmenrexkmyaibHo-po36u6albHa 6Npasa.
BynoBa Jsim@gaTuuHOro By3Ja.

I[innicHe 3a60anHs. [le po3dTamoBaHi raadau? JomawHiil npak muxkym.
CamocnocTepeXeHHsI Ta ONHC HMigAHeOIHHNX MHUTJaluKiB.

PesyabTaTr

OuikyBaHi pe3ynbratv HaB4YaHHSA (Y4eHb / y4eHuus...)
«  Onucye: ocobnueocti IMYHHOI CUCTEMU NIOANHU

+  Q@opmyrnioe odikysaHi peaynsmamu: nns OBI'PYHTYBAHHSA 38'a3kiB iMyHHOT, KPOBOHO-
CHOI Ta niMmcaTuyHoi cuctem

* Busiensie cmasneHHs Ha pigHi cripuliMaHHsi ma 8UC/I08/10€ MIPKYy8aHHS: NPO 3HAYEeHHSA
MUraanukie AnNa opraHiamy foauHU

Camopo3BUTOK

Camonasuanus. Pezynamuene 3asedanuns. I'padiurnuii opranisa-
Top. Cxema «JlepeBo».

CamoouinweaHHs. 3a60aHHA Ha po3nizHasaHHA. IMyHHa cucTeMa.
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OpzaHizm mae neeHi 3acobu, 3a 00nomMo02010 AKUX peakyis imyHimemy,
mak nezko eupobneHa ecima sudamu KnimuH, nepewiKooxae
0ilf npomu enacHux enemeHmie opz2aHiamy.

Mayne Epnix (1854—-1915) — sudamHud Himeybkuti 6ionoe,
0O0UH i3 3aCHOBHUKiI8 iIMyHOM02ii ma ximiomepanii

§9.3. IMYHITET

Kutteei Komnpomicu! Lnns Meunukos ta Ilayas Epiix cranu 8 1908 pomi
naypeataMu HobGesiBebkoil nmpemii 3 ¢isiosiorii # MegUIIMHA 3a JOCJIiIKeH-
HA iMyHiTeTy. MeUHHKOB BBakaB, II[0 3aXHCHY (DYHKILiI0O OpraHismy 3iii-
CHIOIOTH JIeMKOIUTH (KJITHHHaA Teopisa imyHiTery), a EpJaix moBoauB, IIo
3axucT 3a0e3IeuyIioTh aHTHUTiNIA (rymMopajbHa Teopid iMyHiTeTy). Ane, AK
3’scyBaJIoch 3ro/I0OM, B OpraHi3Mi 3aXxMUCcHY (pYHKIi}0 BUKOHYIOTH 1 KJIITUHH,
1 peuOBUHH.

3MICT

Aki € cTpaTerii imyHiTeTy?

ImyHiTeT 3abe3meuyeThbesa OararbMa (pisioJOTiYHMMH cHCTEeMaMHU »KHBO-
ro opraniamy. Hampukmaana, mikipa, emitesidi AuxajJbHUX HNIJIAXiB, CJIU30Ba
000JI0HKa TPaBHOI'O KaHAJIy 3aBAAKU OCOOJIUBOCTAM OYI0BU € HEIIPOHUKHU-
MH OJs MiKpoopraHiaMiB. 3axMCHY (PYHKILI}0 BUKOHYIOTH CEeKpeTHu 3aJjio3,
[0 MicTAThL OaKTepHUIIMAHI PeYOBHMHH — XJIOPUAHA KHCJIOTa IIJIYHKOBO-
ro COKy, JII30IIMM CJIi3, MOJIOUHA KHCJIOTAa IOTy. BaK/inBe 3HAUeHHS Mae
ceplieBO-CYAUHHA CHCTEMAa Ta PiAMHU BHYTPIIIHLOro cepegoBuina. OgHak
roJIOBHY POJIb V IMYHHOMY 3aXHCTi Biflirpae iMyHHa cHcTeMa, SKa Mae€ II0-
BCIOJHe TOINUpPeHHA B opraniami. I[ikaBo, 110 Bce X TaKH, iCHYIOTh Op-
raHv, [0 AKUX iMyHHa cucrteMa Mae obMmekeHuit moctyn. Ile Tak 3BaHi
iMyHOITpUBisefioBaHI opraHM — TOJIOBHMH MO30K, O4i, ILJaleHTa, ciM’ aHH-
KH, S€UHUKH.

3arajibHOI0O MeTOI0 yCiX B3aXMCHHUX IMYHHUX MeXaHi3MiB € po3nisHa-
BAHHA YYdHcOpiOHOz0 Mamepiany, Mmobinizauis 3axucHux pecypcie ma
weudke 3HeuwlkodxenHsa. IInsa IBOTO KMUBI OpraHisMHM BOJIOAiIOTH JBOMA
cTpaTeriamMu: HecrenugiuHUM (BpoAskeHUil) Ta crieniudiuyEnil (afalTUBHUI)
IMYHITeT.

HaykoBi TaHgemu @ Ak Mmopcvki 3ipku «donomo-
eau» MeuHukosy cgopmyarrweamu KAIMUHHY MmMeopiio
iMyHimemy?

AKi ocHOBHI MexaHi3mu HecneyudpivyHoro imyHitery?

Crpareria HecnenudivHoro iMyHiTeTy Mae sudosuil (OJHAKOBUH y BCixX
IIpeICTABHUKIB OJHOTO BUAY), 8po0dxceHull (IMyHHI peakIlili IpOABIAIOTHCA
oIpasy IIiciia HapoIKeHHA), cnadkoasuil (BU3HAUYAIOThHCSA FreHAMHU Ta IIepeja-
€ThCA BiJ 60aThKiB Hamagkam) xapakTep.

Hecnienudiunuii (BpoakeHU) iMyHITET (DOPMYIOTh TYMOPAJIbHI Ta KJIi-
THHHI IMyHHI peakIiii, copsaMoBaHi IpPoTH OYIb-AKUX UYKOPIIHUX peuyo-
BUH i KJiTUH. BoHN 3a6e3meuyioTh CTifIKicTh OpraHi3sMy Ha paHHIX eTamax
Moro micjisseMOpioHAIBHOTO PO3BUTKY, KOJIU cIellu@iuHUM iIMyHITeT IIle He
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copmyBaBcsi. B «apceHasi» Bpo/KeHOro iMyHiTeTy OiosoriuHi Gap’epw,
cucTeMa KOMILJIeMeHTY, (aromuros.

Biosoriuni 0ap’epH NepelIKOKalOTh IOTPAIIAHHIO UYXKHUX KJIITHUH
Ta PeYoBHH B OpraHiaM. 30BHIIIHI MexaHiuHi (mIKipa, cJIM30BI 000JIOHKH
TPaBHOI'O TPaKTy, AUXaJbHUX Ta CEUOBHUAILIBHHUX IJIAXIB) Ta XiMmMiuHi (3a-
XWCHI peYyoBUHHU IOTY, CJIi3, CJIMHH, IIIJIYHKOBOI'O COKY, »KOBUi) Oap’epu
CTBOPIOIOTH IIEPIIHA piBeHb HecHenu@iuHOro iMyHHoro 3axmucrty. Hacrtym-
HUHA piBeHb (OPMYIOTH BiKe BHYTPINIHI XiMiuHiI OGap’epH, II0 IepeIIKo]-
JKaloTh NONIMPEHHIO Ta 3HUIYIOTH UYKOPiAHUN MaTepiaj, 10 MOTPAIUB B
KPOB uepe3 MIKipy, CTIHKU OopraHiB AuUXaHHA ¥ TpaBieHHs. OCHOBHA POJb
B OpraHisalliil Takoro 3aXWCTy HaJIeKUTh CUCmeMi KomniemeHmy, ysB-
JIeHHA Opo AKY 3amodaTkyBaB Ife y 1899 poni Ilayns Epnix. Binkwm miel
Ba’KJINBOI CUCTEeMHU OpPraHi3oBYIOTH (PAroluTo3 (II03HAUAIOTh YYXKi1 KJIITUHH,
AKI MaroTh OyTuU 3HUINEHI daromuramMu), (GopMyioTh
MeMOpaHHUUA aTaKyoOUU KOMIJIeKC (PYHHYEe KJIITUHHI
YyKUX KJIITUH, 1[0 CIPUUYUHIOE IXHe 3arubesb), aKTU-
BYIOTH pPeakIlil 3amajeHHs.

[lo Hecmemmu@piuHOro iIMyHiITeTy HaJjIeKaTh TaKOX
iMYHHI peakIlil 3a yuyacTio JleMKonuTiB, Bigkpurti I. I.
MeunukoBuM. lIpomec moramHaHHA Ta IlepeTpaBJIeH-
Hf JeMKOIIUTaMM MiKpOOpraHi3MiB HasWBalOTh (pazo-
yumosom, a KIITUHU — ¢azoyumamu. Haubinbity |5 @azoyum noxu-
daronuTO3Hy aKTHUBHICTHL BUSABIAIOTH TaKi pi3HOBUAU pae 6akmepito
JEeUKOIIUTIB AK MOHOI[UTH Ta HeUTPOMDian.

Bionoria + Mowyk iHpopmauii & Ha incmpayii
MYYHi kaimuHu, eidkpumi ma onucani I1. Epnixom y 1877
poui. 3a cyvacHuUMU YABAEHHAMU Ue IMYHHI KAIMUHU, W0
gidizparomv 6aXHUBY POLb Y 3ANANEHHI, ANEPZIYHUX PeaK-
yisix, ymeopeHHi KPOBOHOCHUX CYJUH, pezeHepauii KAIMUH
ma zomeocmasi. [x 6azamo y cnoiyYHUX MKAHUHAX Ma
CcAU308UX 000JIOHKAX OpP2aHiE, W0 KOHMAaKmyomo i3 308HiWlHIiM cepedosu-
wem. Y ixHill yumonaaami éeauka KilbKicmb epaHyl, Wo Micmams zicma-
MiH ma zenapuH. I]ixaeo, axa izionoziuna poawv zicmaminy?

AK popmyeTbca cneymndpiyHui imyHitTer?

Crpareriga cnenudivyHoro iMyHiTeTy (hopMyEThCA JIUIIIE MicJs B3aeMOJil
3 uyskopiguuM aHTUTeHOM. CrnenudiuHuit iMmyHiTeT Mae iHdugidyanvHuil
nHabymuil Hecnadkrosuil Xapaxkrep. Moro 3abesnmeuyiors T-mimbonuTn (Kii-
TUHHAUA iMyHiITeT) Ta aHTUTiNa B-mimdonutis (rymopajabHUNA iMYHITeT).
HociaMu Takux 4y»KOpiIHUX PEeUOBHUH € BipycH, IIpo- ¥ eyKapioTUUHI KJIi-
TUHU, TPAaHCIJAHTATH, NYXJUHHI KIiTuHU. HalilxapakTepHiNIUMU BJIACTH-
BOCTAMU AHTUTEHIB € MeHeTUUHA UYKOPiAHICTH, MAKPOMOJIEKYJISPHICTL Ta
crnenuPivyHIiCTh.

T-1iMporuTH YTBOPWIOTHCA V TUMYCi, ToMy iX HasBagm T-iaiMmdorura-
MH. 3yCTpiBIIHCh 3 aHTUIeHAMH, BOHH «3allaM’ ATOBYIOTh» IXHIO OYIOBY i
IMOYMHAIOTh AINTHUCE. AHMuzeHu — Ie YyKopiaHi 6inku (abo moaicaxapu-
1), OI0 IMOTPAaIlJIAIYMA B OPraHidM, BUKJHKAIOTh YTBOPEHHA cIlelU(piuHUX
agTuTii. HocisMmM TakMX 4YyKOpPiJHUX PEeUYOBUH € BipycH, IIpo- ¥ eyKapi-
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OTHUYHI KJITMHM, TpaHCILIAHTATH, NYXJHUHHI KIiTuHu. HalixapakTepHimri
BJIACTUBOCTI aHTUTEHIB — Ile TeHeTHYHAa UYKOPiJHICTh, MaKpPOMOJEKYJIApP-
HicTh Ta cIelu@iuHiCcTh.

B-inimdonuTtu, mo yTBOPHIOTHCSA B KICTKOBOMY MO3KY, BHPOOJISIOTH
aHTUTLIa. ARmumiaa — 1e OiJIKOBI peyoBHMHM, CHHTE30BaHI OpraHi3aMoM
y BigmoBigpr Ha uyKopimHi Oinmkm. Yei amTuUTina — e iMyHOrJIOOyIiHEM 5
KJaciB, AKi 3a0e3meuyloTh 3aXHCT, 3B A3yIOUM aHTUreHU. [Ipn mepimomy
KoHTakKTi B-miMdonura 3 aHTHIeHOM 3JiMCHIOETHCA «3allaM’ ATOBYBaHHS»
aHTUTEHY 1 ImoAia KJiTHMH. Binbina vacTuHa yTBopeHUX B-mimMdonuTis oci-
Jae B JiM@oIiaHIA cucTeMi opraHiaMy i ImepeTBOPIOEThCS Ha IIJIa3MOIIUTH,
K1 IPOAYKYIOTH AaHTHUTILJIA.

OcHoBoI0 crieniudiHOTO IMYHITETY € peakllil aHTUTeH-aHTUTijIo. Bsae-
MOJisA aHTUTeHIB ¥ aHTUTIN BifgOyBaeThcsA Mi’K PO3Ii3HABAJIBHOIO I'PYIIOIO
aHTUTLIa (pelenTopoM) Ta JeTepMiHaHTHOIO T'PYIOI0 aHTUTeHY (eImiTomoMm),
[0 I'PYHTYEThCA Ha BUCOKIN BiAMOBiAHOCTI (KOoMILIeMeHTapHOCTi). BHaci-
JTOK KOHTaKTy aHTHUTiJIa 3 BiANOBIIHMM aHTUIe€HOM YTBOPIOEThCA MiITHUI
KOMILJIEKC aHTUTeH-aHTUTLJIO, B AKOMY aHTUIe€H BTpauya€e CBOl IIaTOreHHi
BJIaCTUBOCTL, HEUTPAJIByEThCA Ta 3HUIYETHCS.

KopoTKko npo ronosHe

» IMYHITET (nat. immunitas — 3BinbHeHHs Bif, Oyab-4oro) — 30amHicme opaaHiamy po3-
nizHasamu 4YyxopiOHul mamepian ma mMobinizyeamu KnimuHU U pe408UHU Ha Weudke
lio2o sudaneHHs.

» HecneuudivyHun iMyHiTeT — ye iMyHimem, skud 30iUCHIOEMbLCS pe4yosuHamu ma Krii-
muHamu Ha eci Yyxi BifKu, eipycu ma MIKpoopaaHi3Mu, He3anexHo eid IxHbOoI npupodu.

b CneundiyHmn imyHiTeT — ye imyHimem, skull 30iliCHOEMbCS iMyHOKOMMNEMEHMHUMU
peyvosuUHaMu ma KrnimuHamu, wo 0iloms | 3HUWYIOMb minibKku nesHul eud Yyxux binkis
YU MIKpOOp2aHi3Mis.

AiAaAbHICTD

Hasuanvue 3aedanns. Ak dopmyerbes imyHiTer? IlosicHeHHA 3 6uKo-
pucmannam cxemu «lepeeo» . IMYHITET.

PoszsusanvHe 3as8danHs. flke 3HaUeHHA OJA IMYHITEeTY Ma€ 3JaTHIiCTh
JdedKoMTIB no pyxy? IIPAKTHYHA POBOTA 9. Cnocrepe)XeHHS 3a py-
XOM JIEMKOIIUTIB B KPOBI.

I]innicHe 3a60aHHA. UMM BpoaKeHUH iMyHIiTeT BiIpi3HAEThCA BiX agan-
TUBHOTO? Bnpaea dasa peazysanns. MexaHizsMu iMyHiTeTy.

PesyabTaT

OuikyBaHi pe3ynbsraTu HaBYaHHA (Y4yeHb / yyeHuus...)
* [losicHroe: ocobnueocTi popmyBaHHsA IMYHITETY
« OpaaHizosye: OBIPYHTYBAHHS cyHKLUii NeikounuTie 3 IXHLOK 3AaTHICTIO A0 pyXY
» Busense cmaeneHHs Ha pieHIi peazgysaHHs ma MOSCHIOE. iHOUBIQYyanbHICTL cTpaTerii
iMyHITETY
Camopo3BUTOK

Camonasuanhns. KomyHikamuerne 3asdanns. Tect. HobeniBcbka npemisa
3a BIIKPUTTA ajIepriyHuX peakIliid.

CamoouinweanHsa. Penpodyxkmuene s3asdaunusa. Tecr-BigTBopeHHA. IMy-
HiTeT.
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ImyHimem € peakyieto opaaHizmy, ujo cnpamoeaHa Ha dugpepeHyiayito
8Cb020 «CB8020» 8i0 BCLO20 «YYXHKO020»,

OpeHk MakgapneiH bepHem (1899-1985) —
ascmpaniticekud gipyconoe, naypeam Hobenigcokoi npemii.

§ 9.4. IMYHHA BIAMNOBIAb

AHanisyemo! V¥ cBoiit HobemiBcrkiii smeknii II. MegaBap i ®@. BepHet Bu-
3HAYAIOTh iIMYHHY TOJIEPAHTHICTE AK «cmaH 6aildyxcocmi abo eidcymnocmi
peakxuyii Ha pevoeuHy, AKA, AK NPABUN0, BUKIUKAE IMYHHY 6i0nogidv». A
AKi Ile peuyoBHHH i IO TaKe iMyHHa BigmoBign?

3MICT

LLlo Take imyHHa BignoBigb?

ImyHHa BiAIIOBilb PO3BMBAETHCS BHACJIJIOK 3JiHCHEHHA I[1JIOr0 KOMII-
JeKcy Heclenu}pidyHUX Ta cHenUuPiuHUX IMYHHUX peakuiii. Po3pisHAIOTH
BPO/ KeHYy Ta aJalTUBHY JaHKU IMyHHOIL BigmoBimi. ¥ KoKHIiH JIaHI[l iIMyH-
HOI1 BifimoBiZli 6epyTh y4yacTh PeYOBUHU (I'yMOpaJbHUA KOMIIOHEHT) Ta KJIi-
TUHHU (KJIITHHHUN KOMIOHEHT).

BpomxkeHa iMyHHa BigHOOBiAb — 1 » 2 3 4 . 5
7 1 K$ samtink o
ye cyrynuicmo HecneyugivHux r.«. P, # 5 %( 5 e{“;
IMYHHUX peakuili 0as 3axucmy )\QI 3 : 3 A
opzamizmy 6i0 308HIULHIX UYNCO- A B TARR Taans

pidHux aumuezenie. Ila imynHHaA

BiAMOBiAL BiOyBaeThcA 3a ydacTio  Ir1. BpodxeHa iMyHHa 8idnoeidb: 1 — po3-
6ap’epis, cucmemu KomnaemeHmy [i3HA8aHHSI CUCMEMOIK KOMMIeMeHma Yu
Ta KJIITHH-QAronuTiB (MoHoyumu, aHmMuminamu (A) aHmuzeHis (B); 2 — onco-
Heiimpogiau, npupodni Kaimu- HISAUIS; 3- Hgampamsaum; 4 — aznomu-
Hu-kinepu). OCHOBHUMHU 3aXHUCHU- Hayis; 5 — gpazoyumos

MU peakKI[iiMU Ha IILOMY eTalli € peakuil oncoHizayii (MapKyBaHHA UYKUX
KJITUH [OJA 3HUIIEHHA), Helumpaaizayii (4y>KopifHi Tina 3B A3ylOThcd i
BTpadyalOTh CBOI TOKCHUUHICTbH, ¢pazoyumos3y (DOTrJIMHAHHA KJIITHHaAMU 4y-
JKOPiHOTO MaTepiajy 3a ydyacTiO BII’sUyBaHHsS MeMOpaH) Ta 3anaeHHA.
3amajleHHsS — Ile BpoOJ’KeHa 3axMCHa peakKIlisg, I[0 3alro0ira€ po3IIOBCIO-
JPKEeHHIO B OpPraHi3Mi aHTHUIeHIiB Ta IXHbOMY 3HHIILEHHIO.

AnanTuBHaA iMyHHa BiJANOBiAb BiOyBaeThcs 3a y4YacTiO KJIITHH (IeH-
aIpuTHi KiaituHU, T-KaiTuEH Ta B-KiaiTuHU) Ta peyoBUH (IMyHOIJIOOYJIiHHU,
MUTOKiHM). AHTUTeHU PO3Mi3HAIOTHCA JEHAPUTHUMU KJIIITUHAMHU Ta Ipe3eH-
TyioThbedA Ayasa T- 1 B-kaiTule iMmyHHOI cucteMu. Iliciasa yoro it 3amycKaeThbes
miaui Kackaj IMYHHHX peakmiii. B-mimdomuTy mpoaykyioTh crerudiuHi
aHTHUTLIA. 3a XapaKTepoOM BIIJIMBY PO3Pi3HAIOTH Pi3HI I'pynu aHTUTLI: aH-
mumiia—azamuHiHu 3YMOBJIIOIOTH CKJICIOBAHHS UYKOPIAHUX UYACTOK ¥
TPYAOUYKU (pearuii azniomuHayil); anmumina-1i3uHu 3A1UCHIOIOTH pO3Iie-
IJIEeHHA KJIiTUH 3a 000B’sI3KOBOI y4yacTi KOMILJIEMEHTY (peakuyil nizucy); aH-
mumiaa-npeyunimuHy oCalXyIOTh KOMILJIEKCA aHTUTe€H-aHTHUTLJIO (peakyii
npeuunimauir).

Cepen T-kaiTHH po3pi3HAITH CcyOmomyadnili 3 pisHUMH (GYHKIIAMMH:
T-kinepu 3a y4acTIO PeUOBUH 3a0e3I1eUyIOTh PO3MIEIJIEHHS YYKHUX KJITHH,
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T-xeanepu — 3a y4yacTiO IUTOKiHIB CTUMYJIOIOTh aKTUBHiCTh B-KiIiTUH, pe-
eyaamopHi T-kaimuHu — TiATPUMYIOTh TOJIEPAHTHICTH /10 BJJACHUX KJIITHUH.
Ilimx yac mOBTOpPHOro NMPOHMKHEHHA UYKMX aHTHUIeHIiB iMyHHa BiJNOBiJb
BifOyBaeThcA INBUAIIE I edeKTHUBHIiNIe 3aBIAKH (opmyBaHHIO T- i B-KJi-
muHr nam’ami (BTOpUHHA iMyHHa BiJAIIOBiABb).

HaykoBi TaHgemu @ IlioHepom 6uKOpUCMAHHS
AiKyeaavHux cupoeamok 6ye anaypeam Hobenigcvroi
npemii 1901 pory Eminv ¢on Bepine (1854—-1917),
AKUL 8UKOPUCMOBYBAB MOPCLKUX CBUHOK OJas 8UpPOO-
Huymea yux npenapamis. A w0 make cuposamka?é

Aki € bopmu imyHHOI Bignosigi?

Kaimunnuil imyHimem — iIMyHHa BiANOBiAb, 3yMOBJIeHa 3POCTaHHAM
KIJIBKOCTI KJITHUH, 3JaTHUX [0 pearyBaHHs Ha JaHui aHTtureH. Ilicasa pos-
Mi3HaBaHHA YYXKOTo aHTUTeHY T-IiMponuTu AudepeHIlilol0ThCA, PO3ZMHO-
JKYIOThCA ¥ 3a0€3MeuyIoTh KJIITHHHI iMyHHI peakIrii

I'ymopanvruil imynimem — iMyHHa BiJIlIOBi/lb, 3yMOBJIEHa YTBOPEHHAM
peuoBHH B opranismi. IIpy KoHTaKTi 3 aHTUIeHOM YTBOPHOOThcA B-mimdbo-
IMUTH, AKi CUHTe3YIOTh cnenudiuHi aHTHUTINIAa 1 BUAINAIOTL IX B KpoB abo
TKaHUHHY PiIUHY.

Imynonoziuna nam’ams — iIMyHHAa BiIOBib Y BUIJIAJl YTBOPEHHSA JJOB-
rokuByuux T- i B-kaiTuH nmam’aTi, AKi IpH DOBTOPHIiHM 3ycTpiui 3 aHTHUIe-
HOM 3JaTHiI Jo MIBUAKOI i cuabHOI BigmoBixi. Hampukiazn, 3aBIAKH IIUM
KJiTHHaM OpraHi3M JIOAWHHU 30epirae iMyHHY mam’saTh Ha aHTUI'eHU IIpaB-
g go 10 pokis.

Imynonoziuna monepanmuicms — BUOIpKOBa BiICYyTHICTH BifiTOBi/i Ha
JaHWHA aHTUTeH IIPHU IIOBTOPHi# 3ycrpiui. Tak, miyg yac BariTHocTi po3BHUBa-
€ThCsA IMYHOJIOTiUHa TOJIEPpaHTHICTH MaTepi A0 miaarneHTH # miaoxay. Ilopy-
IIeHHs Iliel BJIACTHUBOCTI M0 BJIACHHX AHTUTEeHIB NPHU3BOAUTH 0 PO3BUTKY
aBTOIMYHHHUX 3aXBOPIOBaAHB.

AKi ocHOBHi BUAM aganTtusHoro (HabyToro) imyHiTeTy?
PozpisHAOTE NPUPOAHUHA i INTYYHUHA IMYHITeT i KOKeH 3 HHUX B Telle-
PiIIHIM yac IpUNHATO MOJIJIATH HAa aKTUBHUM Ta MacUBHUMA.
) Hpupoa.nuu. anmgen%u imy- IMYHITET
Himem (nicafingerxuyiliHuil) BUpPO-

- ; Hecne- CneundpiyHunmn
OsIeTHCA B mporieci JKUTTA Micss UMdbiuHMiA (ananTUBHUIA, HaByTUI,
nmepeHeceHHA m(percgmHMx 3aXBO- (BPOIPKEHMIA, iHAVBIAYanbHUIA)
poBaHb. IlepexBopiBIIM Ha KO- cnapkoBWi, | Mpupogrui | LUTyuHMit
KJIOII, Kip, BITpAHY Bicmy, JIOAUHA, BUOOBUA) | AxTuBHMIA AKTYBHUNA
3a3BUUaii, He XBOpie Ha IIi XBopooOu TSeUBENH ST
IIOBTOPHO.

IIpupodnuii nacusenuil imynimem (mamepuHcbKuil) aHTUTiNA 34ATHI
NPOHHKATH Uepes3 ILJIalleHTapHUH Oap’ep BiJg opradiaMy MaTepi OO0 ILIOAY
(myameHTapHMUi) a00 3 MOJIOKOM MaTepi 0 HOBOHAPOI»KeHUX HeMOBJAT (ce-
KPeTOpPHUI) Ta BU3HAUYATU HECIIPUMHATIMUBICTL 0 KOHKPETHOI'O 3aXBOPIO-
BaHHA.

IImy4unuil akmuenHul imyHimem (nicia6aKyUHALIbHUI) BAHUKAE BHAC-
JioK mpo@iJIaKTHYHOTO wenaeHHsa (BakKIuHAIll) — BBeJeHHsS B OpraHisMm
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BaKIUHU (ocaabseHol abo BOUTOI KYJIbTYPU MiKpOOpraHiaMiB), Ha Jif0 AKOI
BHPOOJIAIOTBCA aHTUTiNIa. Hanmpukia, micasa IelJieHHA OpraHi3M JIIOAUHHA
VCIILIITHO IIPOTHUCTOITh TAKHUM XBopobam, AK AudTepid, TyOepKyJIb03, IOJi-
oMieJiT Ta iHmIi. AKTUBHUHM iIMYHITET TpuBa€e 6arato pokKis.

HImy4nui nacuenul imynimem (nicasiacu6opomrkoguil) BUHUKAE MiCIA
AiKY8aJbHO020 UlenJeHHs — BBeJeHHA B OpraHi3M CHpPOBAaTKH, AKa MIiCTUTH
roToBi aHTHTINA. I1 BBOZATH TOi, KOJM IOTPiOHA HeraiiHa momomora. Ilpm
BBeJleHHi JIiIKyBaJIbHUX CUPOBATOK aHTHUTiJIa B OpraHiaMi He yTBODPIOIOTHCH.
Takwuit iMyHiTeT Hie HemoBro — KiJbka MicdAliB. JIiKyBaJbHY CHpPOBaTKY
OJIEPKYIOTh 3 IJIa3MHM KpPOBI TBapMHHM abo JIOAWHU, AKi IIepexXBOpijIm Ha
BiAmoBimHYy iH(eKniiiHy XxBopoby. Ha kanb, iMyHITET YTBOPIOETHCA HE 0
Bcix xBopo6. Ha Taki xBopo6u, K aHriHa, OPOHXIT JIOAM MOXKYTEH XBOPiTH
GaraTo pasis.

KopoTko npo rosnoeHe

» IMYHHA BIAMNOBIAb — cykynHicmbe HecneyugidHUX ma cneyughiyHux iMyHHUX peak-
uil, Wo 8UHUKaOMb 8 opaaHiami y eidnoeiob Ha YyXopiOHUl mamepiarn.

»  OcHoBHMMUK chbopMamM iIMyHHOI BiANOBIAI OpraHiamy NMIOAVHU € KNITUHHWUI IMYHITET, ry-
MoparnbHUW IMYHITET, iIMyHOMOriYyHa nam’aTb Ta iIMyHOMOriYHa ToNepaHTHICTb.

» Habytun (aganTuBHWUIA) IMYHITET NOAINAIOTL HA BUAW: NPUPOAHUA aKTUBHUIA, Npupoa-
HWA NacUBHUI, LUTYYHUA aKTUBHUI Ta LUTYYHUA NAaCUBHWUIA BUAM IMYHITETY.

AiaAbHICTD

HasuanvHe 3a60anus. Ak opraHiaM 3aXmmaeThea BiJ TyKOpPiIHUX pe-
Y0BMH # KIITHH? CamocmiiiHe nepemeopeHHA 3HAHbL Y cxemy «[lepego».
IMYHHA BIIIIOBIIb.

PoszsusanvhHe 3asdannsa. YoMy 3amajieHHs € 3aXHCHOIO peakiierw? IH-
meJeKmyaJibHo-po368Uu8aJvHa énpasa. 3anajieHHa AK HecrelnudiuyHa 3aXuc-
Ha peakIlis opraHiaMy JIIOJHUHHA.

I[inHicHe 3a80aHHA. YUMM BiApisHAIOTHCA NPHPOIHUH TAa INTYIHHH iMy-
HiTeTu? Bnpasa 0aa nepexonaHocmi. AHTHUTiNIa Ta iMyHOJIOTiUHA ToJe-
PaAHTHICTE.

PesyabTaT

OuikyBaHi pe3ynbrat¥ HaB4YaHHA (Y4eHb / y4eHuus...)
* AHanisye 3HaHHs: npo IMYHHY BIAMNOBIAb opraniamy nogmHun
*+ Amnanizye pesynsmamu. OBI'PYHTYBAHHS sananeHHs sk HecneuudidHOI 3aX1MCHOT
peakuii
* Busiensie cmasrneHHs1 Ha pieHi nepexkoHaHocmi ma obrpyHmosye: BigMIHHOCTI NPUPOAHO-
ro Ta LWTYYHOro iIMyHITETY

CamMmopoO3BUTOK

Camonasuanus. Iliznasaavne 3asgdarnus. Ilpasuno-opieatTup «00-
I'PYHTYBaHHSA» .

Camoouyinweanusa. IIpodykmueHo-KOHCMPYKMuUBHe 3a480AHHA.
ImyHHa BigIOBIgH.
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Akwo Hebe3neKy xeopobu susHayuUMu KinbKicmio xepmes, mo mybepKynoo3 sanuwiume
daneko no3ady Hagime maki HaucmpawHiwi Hedyau, AK Xonepa i 4yma.

Pob6epm Kox (1843-1910) - HimeybKul 84eHUU,
OO0UH i3 3aCHOBHUKIB cy4yacHoi bakmepionozii ma enidemionozii

§9.5. TPOTUIH®EKLIMHUU IMYHITET

OuyiHweEmMO! «3pobuswu mas3ok JezeHe80i MKAHUHU
Ha npedmMemHOMY CKeabUl, HAYKOBeUb 8UCYLUE 11020
I nomicmué Yy po3iuH CuHbozo b6apsHuka. Pozznanye
nid mikpockonom i no6auué MiH KJAIMUHAMU JlezZeHe-
601 MKAHUHU 6azamoyuceibHi MOHEHbKL NAAUYKU Mi-
Kob6axmepiii». Tak 24 Gepesna 1882 poky Bigbyaocsa
BIIKPUTTSA 30yAHWUKa CMepTeJbHOI HeAyTU TyOepKy-
JbO3Y, 3a II0 e HiMenbKuii BueHU PobepT Kox orpmmaB HobGeimiBchbKy
npemiio (1905). YoMy Tak BaKJIMBO 3HATU NMPUUUHY 3aXBOPIOBAHHS?

3MICT

Aki ocob6auBocTi npoTuiHdekyiiHoro imyHitety?

IEQeknia — me cyKyHOHIiCcTh peaKIlii opraHiaMy, II[0 BUHHUKAIOTh y pe-
3yJbTaTi Horo B3aeMoMil 3 XBOpOOOTBOPHMMH opraHiamMaMmu. BioJsoriumi
areHTH, SKUM BJIACTHBa 3JaTHICTh COPUUMHIOBATH 3aXBOPIOBaHHA, Ha3H-
BaIOTh namozeHamu, abo iHgexuitHumu azeumamu. 1le MOXKyTh OyTH ey-
KapioTtu (rpubm, OJHOKJIITHHHI eyKapioTu, 4epBU-TeJIbMIHTH), IPOKapPioTH
(6akTepii), HeKJiTUHHI opMu KuUTTA (Bipycu), 6inku (mpionu). Cepen 3a-
XMCHHMX peaKIliii IpoTH MUX areHTiB BU3HAUYaJbHY POJIb BiirpaioTh iMyHHI.

MPOTUIHOEKUIMHUWM IMYHITET — cykynhicmb 3axXucHuUX iMYyHHUX peak-
uiit npomu pisHux namozeHris. IHpeKIiiH]I aTeHTU BiIPi3HAIOTHCA MiK c000I0
3IaTHICTIO IIPOHUKATH B OpPraHiaM, BUPOOJIATH OTPYHHI pPEeUYOBHHU-TOKCH-
HH, [0 IIPUTHIUYIOTH OIIipHICTh OpraHiaMy XassiHa, CKJaJHicTioO OyJ0oBU Ta
(GVHKI[IA, 0COOJUBOCTAMH PO3MHOXKEHHS TOII0, TOMY IIpPOTHiH(peKIiiTHuNI
IMYHITeT KJacu@iKyOTh Ha IPOTUBIpYCHUM, NMpoTUOaKTepiaJIbHUM, IIPOTH-
rpuOKOBUI, HIpoTUreJbMiHTHHII. Ko)XHUH i3 BHAIB Ma€e CBOI 0OCOOJIMBOCTI.
Hanpukiaaa, ocHOBHAM MeXaHi3MOM aHTHOAKTepiaJbHOI'0 3aXHUCTY € (hbaromu-
TO3, 3aXMCHI peakKIlii opraHiaMy IPOTH BipycCiB CIIpAMOBaHi Ha 3HENIKOI KeH-
Hf K caMHUX BiIpYyCHHX UacCTOK, TaK 1 3apakKeHHX HUMH KJITHH.

IIpoTuindeKIiAHUNA IMYHITET € IIPOABOM
cTparerii cnernudiyHoro iMmyHiTeTy i 00’efHYye Ha-
OyTi 3aXMCcHI peaKIlil Ha KOHKpPeTHOTO 30yTHHUKA.

Haykoeui TaHgem @ Aky poav 3iepaau )
kypu y eidkpummi Jlyi Ilacmepom memody 3a- ~
nobidHUX ujenjieHv?

AKi 03HAaKM Ta Pi3SHOMAHITHICTb iHpeKLIMHUX 3aXBOPIOBaHb?
IHOEKUIAHI 3AXBOPHOBAHHSA (Bix naT. infectio — 3apasxkeHHA) — ue 3a-
XB0PIOBAHHSA, W0 BUKAUKAMbCA U NIOMPUMYIOMbCA NPUCYMHICMI0 8 opza-
Hi3Mmi xe80po6omeopHozo uyxopidnozo 36ydnuka. lleit iHperIiiiHMIT areHT
BCTyllae y CKJAAHY KOHKYPEHTHY B3a€MOJil0 3 MaKpoOpraHiaMoM, II0
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OPU3BOAUTE M0 iHQeKIiilHoro mnpoiecy, a
3roJIoM JI0 3aXBopiloBaHHA. HaaBHicTE 30y1-
HHKa, IUKJIIUYHiCTh mepebiry, dopmMyBaHHSA
crenu(pivyHOro iMyHIiTETY B MAaKpPOOpPraHi3aMiB
y BiANIOBib Ha NPOHUKHEHHA — OChb Ti OK-
peMi O3HaKHU, IO BiApPi3HAIOTH iHQeKIiNiHi
3aXBOPIOBAHHA BiJ| iHIIIUX XBOPOO.

Ha crorommimuiii JeHbL HAYIL BiZloMO

O3Haku iHheKLinHnX
3axBOpHOBaHb

1.HasBHiCTb naToreHHoro
MiKpocKkorniyHoro 36yaHuKa

2. CXMnbHICTb 4O LUMPOKOrO
enigemMiyHoro noLnpeHHs

3. LUMKniYHICTb NpoTikaHHS
(nocnigoBHa 3miHa nepioais)

4. AMOBIPHICTb PO3BUTKY
3aTSHKHUX Ta XPOHiYHUX bopM

5. ®DopMyBaHHS iIMYHITETY B
MakpoopraHiamis

6.3aaTtHicTb nepegasaTUcs Big
XBOPOro 310pOBOMY

oinpme 1300 iH(peKHiAHMX B3aXBOPIOBAHb
Ta 1X KiJbKicTh 30inbmiyeTbesi. Cepell HHUX
€ 0cobaueo Hebe3neuri ingeryii. 1lle rpyna
3aXBOPIOBAHB JIOJWHA, SKi MOXKYTh PAlITOBO
BUHUKHYTH, IMIBUAKO IIOIIHUPUTUCHL V BUTJIA-
Ii emigemiii yM maHaeMiil 1 MAcoBO OXOIIUTH
HaceJeHHs, a TaKOoXX XapaKTepu3yIOThCd TSAKKHM IepebiroMm i BUCOKOIO
cMmepTHicTO. [lo rpynu Hane)kaTh: uymMa, Xojiepa, HaTypaJjbHa Biclia, XBO-
pobu, AKi COpUUYMHIOITH Bipycu EbGosa, 3ika, BUCHIHHH 1 IIOBOPOTHHUM
g, rpun, noaiomienir, CHIJ, cubipcbka BUpa3Ka, KOPOHOBipYyCHi 3aXBO-
pIOBaHHSA Ta iH.

3a npupozoo 30yZHUKIB po3pisHAWTH: 8ipycHi ( Kip, rpun, CHII, Bi-
pPYCHi remaTuTu), npionHi (¢ataibHe ciMmeiiHa Oe3coHHA, rybuacra eHIle-
(anonarisa), 6axkmepianvHi (xonepa, yyMa, AU3eHTepid, cTadiioKOKOBa i
CTPENITOKOKOBa iH(eKIlil, calbMOHeNbo3), 2pubkosi (enigepmodiTisa, KaH-
JIU03, MYKOPOMiKO3) 3aXBOPIOBaHHS.

AKi OCHOBHI WAAXU 3apa)KeHHA iHpeKyinHuMuU 36ygHMKamu?

Ilepemaua 30yAHUKIB BijJi XBOPOro opraHiamy
MoOKe BigOyBaTucA Pi3HHUMHU IILJISIXaMH 3a ydac-
TIO Pi3HHX UYMHHHKIB. Ile moBiTpsa, Boga, xapuo-

Lnsaxu nepegadi iHekuii
AniMmeHTapHUn

Bl IIPOAYKTH, I'PYHT, IpeIMeTH BXKUTKY, >XHUBIi BoaHuit
nepeHocHuKHu. LUnsaxu nepepauyi iHdekuii — uye [€MOKOHTaKTHMiA
YUHHUKU, WO 3ab6e3neyylomv NEepPeHeCceHHs iH- MoBiTpsAHWIA

(exuyiiiHozo azenma 6i0 x60p0z0 OopzaHi3My abo KoHTakTHO-nobyToBuit

6id opzaHizma-Hocisi 0o 300p060zo.

AnimenmapHuil wlaax BUSHAUAETHCA 3apa’KeHHAM 30yIHUKaMU iH(pekK-
Iili Yepe3 XapuoBi IMPOAYKTU. Hepe3 MOJIOKO ¥ MOJIOYHI IIPOAYVKTHU mepera-
I0ThCA AIYP, TYOEPKYJIbO3, UepeBHUU TU(d, dyepe3 M’ sICHI NPOAYKTH, AU,
puby — 30yAHUKU caJlbMOHEJIbo3y, 00TYJIi3My, Yepe3 0BOUi, (PPYKTHU — KUII-
KOBI iH(eKITii.

BodHuil wnax 3apakeHHs BJIACTUBUM [Jis1 30yAHUKIB 3aXBOpPIOBaHb Op-
raHiB IIJIYHKOBO-KHIIIKOBOI'O TPAKTYy (XoJjiepa, YepeBHUU TUD).

I'emokoHmaxkmHuil wasx IIOB’SA3aHUN 3 IOTPAILIAHHA iHpEeKIIHHUX
areHTiB y BHYTPIIIIHE cepeJOBHILle OPraHi3aMy Xa3sdlHa yepe3 YKYCH TBapHUH,
paHu, IiJ yac cTaTeBUX KOHTAKTiB BesnocepeHBO Uepes I'PYHT BiOyBa€eTh-
cdA 3apa)keHHsA 30yJHUKaMHU OpaBlid, ra30Bol raHrpeHHu. JXuBi IepeHOCHUKHU
(Bommi, KJIiImi, MOCKiTH, KOMapi, IITaxy) MOIIUPIOIOTh 30YAHUKIB KJIiNIOBO-
ro eHuedaJsity, ITAIIXHOTO T'PUILY, »KOBTOI rapA4Yku. KoHTaKTHO-cTaTeBUM
IMIIAX XapaKTepHUui nnsa 30yaHukis repmecy, BlJly, ckasy.
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ITogimpanuili wasx 3apakeHHsI XapaKTepHUH IJisl maToTeHiB, M0 ypa-
’KalOTh OpraHU AWXaHHsA (rpul, Kip, Kalljiok). B opranisam BoHU IoTpa-
IUIAIOTh 3 KpalJIMHKaMHU CJIU3Yy YU pa3oM i3 ITUJIOM.

Koumaxmuuilt waax nependbavae npAMHUN KOHTAKT 3 XBOPMMM OpraHis-
MaMH Ta IIOTpaIlIAHHA B OpPraHisaM uUepes3 IIOMIKOMKEHHI AIIAHKH IIKipH
UM CJAN30BUX 000J0HOK (rpubKoBi iH(ekKIlii, mpocTuii repnec, Bipyc E6osa).

KopoTKko npo ronoBHe

»  MPOTUIHOEKLIMHUKU IMYHITET — cyKynHiCTb 3aXMCHUX iIMYHHWUX peaKLiiii NpoTH pis-
HUX NaToreHiB.

» [OnoBHO BIAMIHHICTIO iIHEKUINHUX 3aXBOpIOBaHb € Te, LWo BesnocepeqHbLOK NpUYK-
HOM X BUHUKHEHHS € MOTPansHHS NaToreHHUX 36yAHUKIB O MaKpoopraHiamy, sikui
Npv LUbOMY CTae [)KepernoM 3apaXeHHs i NowmnpeHHs iHdbekuii.

b |HdeKUinHI areHT MatoTb 34aTHICTb NPOHUKATM B OPraHiam NignuHN PI3HUMK LLNSXaMu
Ta BUBIPKOBO ypaxkaTu NeBHi TKAaHWHU 1 OpraHu.

AiANbHICTD

HasuanvHe 3a60anHs. Ik opraHiaM JIOOMMHH 3aXHIIA€EThCS Bin iHdek-
uiin? OuiHvweaHHA 3HAHL 3 6uKopucmanHHaAm cxemu «epeeo». ITPOTHU-
IHO®EKIIIMHAM IMYHITET.

Pozeusanvie 3asdanns. SIki ocoOJIMBOCTI Ma€ NMPOTHBiIipycHMH iMyHi-
TeT? IHmenexkmyanrvHo-po3susaivHa énpasa. PopMyBaHHA iMYHITEeTY IIpo-
T KopoHOBipycy SARS-CoV-2.

I[inHicHe 3a80aHHA. SIK IOTPAIIAIOTH B OPraHi3M 30yIHMKH iH(peKIii-
HUX 3axXBoprwoBaHb? Bnpasa dasa ¢opmysanus eubiprosocmi. MexaHizmu
3apakKeHHdA U IJIAXU HepelaBaHHA 1HQEKIil.

PesyabTar

OuikyBaHi pe3ynbrati HaB4YaHHSA (Y4yeHb / ydyeHuus...)
* QOuiHroe 3HaHHSA: Npo ocobnuBocCTi NMPOTUIHO®EKLIAHOIO IMYHITETY
* QuiHtoe pesynsmamu: OBI'PYHTYBAHHSA npo ocobnvBocTi NPOTUBIPYCHOTO iMYHITETY

* Busiense cmaeneHHs1 Ha pigHi eubipkogocmi ma OUIHIOE: 3HaYyLLICTb 3HaHb NPO Mexa-
Hi3MW 3apaXxeHHS iHdeKUieto ans 30epexeHHs 300poB'sA

Camopo3BUTOK
Camonasuanusa. IlinHicHo-emouiitHe 3aedanHs. «II]o mae 3Hamu
KoxcHa nduHal..» PpeiiM «...IIpo KOpoHaBipycHY XBopooy 2019».
Camoouinweanua. Ilpodykmueno-meopue 3asdanHs. TecT-cTBO-
peHHA. IH(deKIifiHi 3aXBOopIOBAHHA.

Bionoria + BugaTtHi XiHKU-HayKoBuULi + AHrAaiu-
CbKa MoBa @ 3Hallommecvb, Ppancyasa bBbappe-Cinycci
(1947) — naypeamrka Hobeniecvkol npemii 3 ¢pizionozii
abo meduuunu (2008) «3a idkpummas s8ipycy imyHode-
divumy awdunu (BIJI)». «Mu He pobumo Hayky O0as
Hayku. Mu po6umo Hayky Ha 6.aazo awdcmea» — gidmiva-
aa ¢ppanyysvka Haykosuys. (We are not making science
for science. We are making science for the benefit of
humanity ).
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TexHonozii po3po6Ku 8aKyuH CMeopIoMb 0CHOBY
015 NPohiNaKmMu4H020 KOHMPOJIH0 NPAKMUYHO
8cix iHgheKyilIHUX 3axe0pI08aHb HOOUHU.

Mopic Paneg XinnemaH (1919 -2005) -
amepuKkaHcekul mikpobionoe, akuli po3pobus noHao 40 8aKYuH.

§ 9.6. IMYHHA PErY/ALIA TA HAYKOBI 4OC/IAMKEHHSA

Mpuragyemo! IllopiuHO OCTAaHHLOIO THIKHA N

KBiTHA BifgsHauaeTbca BeecBiTHiNE THXIeHB i WY e .
imynizanii (World Immunization Week). I1po- IMM‘l,JvN(i;hI?rION
rOpiuyHOIO TEeMOIO THKHSA OyJya Tema «J/Iwdcvki WEEK 2024
Modcaueocmi: iMyHizauyisa 0aa ecix». AKTUB- o ' Don
Ha iMyHisamis samobirae Big 2 go 3 MiJbio- EXSe

HiB cMepTel IIOPOKY 1 mpHu3Bejia A0 3HAUHOTO

BHUJKEHHSA 3aXBOPIOBaHb, IKUM MOJKHa 3aIlobirTu 3a JOIOMOTOI0 BaKIIWH:
my6epKkyavo3, nosiomienim, zenamum, 2pun, Kip, KpacHyxa, #xoema JAuxo-
MaHKa, npaeeusb, dugpmepis, kawniok tomio. [Ilo Take imyHizamia?

3MICT

AKi YUHHMKM BNAMBAKOTb HA IMYHHY peryasayito?

Posain imyHoJOrii, 110 BUBYa€ BIJIMB UMHHHUKIB (Pi3MUYHOI0, XiMiUHOTIO
Ta 0i0JIOTiUHOIO IOXOMKeHHs Ha IMYHHY CHCTEeMYy Ha3HMBaEThCS €KOJIOTiu-
HOIO IMYHOJIOTI€IO.

Cepen isMUYHMX YHWHHUKIB CJ1J BiAMITHTHU BILJIMBH 10HI3YIOUOI'O BH-
npoMmiHioBaHHA (anbga, OGera-, raMma-IIpOMeHi, PEeHTreHiBCbKe BUIIPOMi-
HIOBAaHHfA), AKe 3arajJioM € IIKiJJUBHM i HeOe3IeuHHUM [JA KHUBHUX ICTOT
Yy 3HAUYHUX [03aX, ajle MO)Xe MaTH KOPHUCTh Yy HeBeJIUKHX KIiJbKOCTAX.
Hait6inpnr HecIpUATIUBUMHU HACJIIKaAMH BIJWUBY i0HI3yIOUOTO BUIIPOMi-
HIOBAHHSA Ha iIMYHHY CHCTEMY € YpPa’KeHHS KiCTKOBOTO MO3KY, 3arubeib
T- i B-mimdomnuTiB, mopyineHHsa MeXaHi3MiB BiJJHOBJeHHS MOMIKOIKeHUX
KJITUH, BTpaTa 3JaTHOCT1 3HUINYBAaTHU NYXJUHHI KJIITHHU Tomio. [liro io-
Hi3yIOUMX BUIIPOMiHIOBaHb Ha JKHBI OpraHidaMu Ta iX yrpyloBaHHA BUBUAE
paniobiosorisa.

Cepen XiMIiUYHHUX YMHHUKIB HeOe3NeUHMMHU [JIs IMYHHOI CHUCTEMH € OT-
pyTH, sAKi 3a meBHUX YMOB («ao3a-edeKT», «J03a-uac», CTaH OpPraHisaMy)
MOKYTh BHUABJATH IIKIiJJIWUBHI BILIUB Ha Jiojgeil i TBapuH. Hampukian,
HITPUTH IIOPYINYIOTH YTBOPEeHHA JIEMKOIMTiB, XiMiuHiI ajepreHu (0apBHH-
KH, alleTOH, aHTHOIOTHKH TOII0) — HPOBOKYVIOTh HAAMiIpHY iIMYHHY Bigmo-
BiJlb, KaHIeporeHN (IecTHIIUAU, (popMaJbAeriJi, MUII SK TOIIO) — MOMKYTb
3IificHIOBATH NpAMUE abo olmocepeKOBaHMH BIIJIMB Ha KaHIeporeHes. [o-
CHI»KeHHAM XiMiuHMX BILJIMBIB Ha opraHiaM saiMaioTbcs (papMaKoJorisfd,
TOKCUKOJIOTid, OHKOJIOTid Ta iH.

Hecnpuaraupi BnamMBM 6ioJOriyHMX UMHHHMKIB IOB’A3aHi 3 TOKCHUHA-
MU, BipycaMu, XBOpOOOTBOPHUMHU OakTepissiMmu Tomio. Hampukiaana, TOKCH-
HM IMapa3’sUTUUYHUX UepBiB Ta rpubiB ocyabiol0Th iIMYHHY CHCTeMY, Bipyc
iMmyHOIEeDIUTY JIOAUHU MTOMIKOMXYye T-imimMdoruTu, yHaCJAiIOK YOro Imo-
ciaabJoeThed KJIITHHHUN iMYHiTET, 30iMBIIYEThCA PUBUK iH(peKNid i myx-
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JUHHUX HOBOYTBOpPEeHb. BIIIMBH TOKCUHIB Ha OpraHisMM € MOpeaMeToM
JocCJIi»KeHb BipycoJiorii, 6akTepiosiorii, reJIbMiHTOJOTi1.

Ha cran iMmyHHOI cHcTeMH BIIJIMBAIOTH i 6araTo pisHMX cOIiaJIbHUX UMUH-
HHUKIiB: pe;KHM XapuyBaHHS, AKIiCTh i TPUBAJIiCTh CHY, CTpec, HasgABHICTEL abo
BificyTHicTh (pi3MUHMX HaBaHTaKeHb, INKIAJIMWBI 3BUYKH, IICUXOeMOIlifiHAa
oO0cTaHOBKA B ciM’l 1 B KOJIEKTUBi, HeOOI'PYHTOBaHe B)KUBAaHHSA JiKapChKUX
npenapariB

Biosnoria + /latuHa @ PocauH, AKi cmumMyawmoms
iMyHimem, Ha ceimi 6azamo, i 6 YKpaini ix mex He
6paxkye. Hasueaw 300paxeHy pocAUHY, JAMUHCLKA
Ha3ea axol Echinacea purpurea.

AKi 0c06/MBOCTi IMYHHUX 3aXBOPIOBAHDL?

IMyHHi 3axBOpHBaHHA KJacU@iKyIOTh Ha TpPynu: iMyHodediuumHi
(moB’s13aHi 3 HEJOCTATHLOIO AKTUBHICTIO iIMYHHOI BiAMOBiAi), iMyHONpoie-
pamueéHi (XxapaKTepHa 3J0AKicHa 3MiHa KJITUH iMyHHOI CUCTEMH), aymo-
iMYHHI 3ax60poeaHHs (PO3BUBAEThCA IMYHHA BiIIIOBi/Ib Ha OiJTKU BJIacCHOTO
opraHiaMmy), aJepeii (BUHUKAIOTh YVHACHIJOK IiJcUJIeHOl iMyHHOI BigmoBiai
Ha CTOPOHHi 0inku), 2emonimuuna xeopoba Ho8oHapodydceHux (3yMOBJIEHA
IMYHHUM KOH(}pJIIKTOM OpraHiaMmiB mMaTepi 1 mioza).

Imynomedinur — ye cnadkose abo Habyme iMYyHHE NOPYUleHHS, CNPU-
yuHeHe HedocmamHicmio iMYHHOL 8i0noeidi Ha 0il0 neeHUX YUHHUKIE (2i-
noimMyHHa 6ionogidv). Y BUNAaAKy HaOyTUX iMyHOHedinuUTiB, 110 € OijbII
MOIIMPEeHUMH, IMYHHI HOPYIIEHHA PO3BUBAIOTHCA BOPOAOBK KHUTTA. Oc-
HOBHUMU NPUUYMHAMU HaOyTHUX iMyHOIedinUTiB MOKYTh CTaTH:

— NOpPYUleHHA PAylOHAJbHO20 XAPUYBAHHSA | BUCHANCEHHA OP2AHI3MY;

— XpOHiuHI iH@eKUil ma napa3umapHi xeopobu, 110 TPU3BOAATH A0 TPHU-
rHiYeHHA (PYHKII1 KPOBOTBOPEHHSA, OTPYEHHS OPraHiaMy, IIiJBUINeHHSA
YYTJIMBOCTI 10 Pi3HUX aHTUTeHiB;

—  eeJuKi empamu Kposi, oniku abo 3ax60pH06AHHA HUPOK, IPDA AKUX BTpa-
YaloThCA 3aXUCHI OiaKy;

—  8aiXKiI mpasmu ii onepauyii, 10 CYIPOBOIKYIOThCA MOPYIIeHHAM OOMiHY
PEYOBUH Ta BUJIJIEHHAM BeJUKO1 KiJBKOCTI TOPMOHIB HAJHUPHUKIB, AKi
IPUTHIUYIOTh IMYHHY CHCTEMY;

— eHOokpuHHi nopyuieHHs (IyKpoBuUil miabeT, MiKcemeMma) BeAyTh OO 3HH-
’KeHHsA IMYHITeTy 3a paXxyHOK IIOpYIIeHbL OOMiHY pPEeUYOBHUH;

—  YHUBAHHA PIZHUX JNIKAPCOKUX npenapamié i HapKomuiHux 3acobie, 110
MOXKYTb BUSIBJIATH IIOOIUHY Mif0, MPUTHIUYIOUM iMYHHUH 3aXUCT.

Ilo HaiilloBHiIlle BHBUEHMX HAOYTHUX iMyHOAe@iIlMTIiB BiJHOCATH CUH-
dpom nabymozo imynodepivumy (CHII) nronurn. IIpuunaoro xBopobu €
sipycu imynodegiyumy awduxnu (BLJI). IIi PHK-BmicHi Bipycu mapasury-
1oTh B T-nimbponurax. Huni Bitomo Tpu tunu 30ygauka: BIJI-1 ta BIJI-2,
nomupeHi y 3axigHin €spomi, Ta BIJI-3, Ha AxkUit cTpakJaloTh ITepeBaskHO
aMepHMKaHI[l Ta appUKaHIII.

AJeprid (Big rpern. asnoc — 3MiHeHUH CTaH Ta ep2oH — peaKIlid) — IMYHHe
NnopYyuleHHsa, CNPUYUHeHe He8UNPA80AHUM NiOBUUWEHHAM IMYHHOL 8i0no8idi
Ha 0dilo neéHuUx YUHHUKI8 (ezinepimyHHa 8i0nosidv ). Hayka mpo anepriusi
3aXBOPIOBaHHS Ha3WBAaE€ThCA anepzonozierwo. HaliBifomimi ayeprigHi 3sa-
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XBOPIOBAaHHA: OpPOHXiANbHA acmMma, anepzivHuil punim (HeXUTh), aaepziu-
Huil depmamum. A 11e xapiosa anepzisi, anepzis HaA JiKU, 66CHAHA aAJlepzis
(moniHO3) Ha nuJaok BiJl AKUX IIOTEepPHalTh ChOTOJHI MiJBAOHM JIIONEH.

PeuoBuHH, 1110 BUKJIHMKAIOTh ajIepriio 3/e0iJbIIoro MamoTh 0iJIKOBY IIPH-
poAy 1 Ha3WBAIOThCA ajlepreHaMU. S06HIUWHIMU AJlepZeHaMU € [esIKl Xap4do-
Bl IPOAYKTH (1IIOKOJIaJ, IUTPYCOB1), 3anaxu (KBiTiB, napdyMiB), JiKapchKi
nIpenapaTry; 8HYmpiwHiMuU — BJIaCHI TKAHUHU OPraHiaMy 3 BHI03MiHEHUMU
BJIACTUBOCTSAMHU (HANPUKJIAM, IPH OIiIKaX OMEpTBijJi TKAHWHHU CTAlOTh Uy-
JKOPIIHUMU JJIA OpraHiamy). AJiepreHd MOXKYTh IOTPAIJIIATHA B OpraHi3M
Kpish IIKipy ¥ cJaIM30BiI 000JI0HKKU a00 HAAXOAWTH B KPOB 3 BOTHUII 3ala-
gdeHHaA. [IpuuuHOIO ajeprii € zicmaMmih, IO BUAIISETHCA JIEMKOIITUTAMH,
KOJIM ajiepreH moTpamnjse B opraHisM. MoJsiekyau I[iel pedOBUHU Y BeJIUKiH
KiJTbKOCTiI BUKHMIAIOThCA B KPOB, i AK pes3yabTaT — ajepriuni peakiii. IIpo-
SABIAETHCSA ajleprid PO3IIHUPeHHAM CYIWH, IOUEePBOHIHHAM IIIKipH, BUCUIA-
MU Ha IKipi (KPONMUBHUIA), 3BY)KEHHAM IUXaJbHUX IJIAXIB YHaCIiJOK
po30yxaHHA iX cJIM30BUX 000JOHOK, HaOpsAKaMu, HEXKUTTIO, YXaHHAM, 3a-
najleHHAM CJHM30BOl 000JIOHKHM oKa Tolno. CXMJIBHICTE M0 ajeprii mepejna-
€ThCs B CIIaJIOK. SIKIIO oAuH 3 0aThbKiB cTpaskJa€e Ha aJjiepriio, MIMOBIpHICTH
TOro, 1[0 i y AUTHUHU CTaHEThCs Ile IOPYIIeHHs, cTaHOBUTH 25 %. Ilpm
ajieprii IMiJBHUIIYETHCA CTOMJIIOBAHICTh, IIOCHUJIIOETHCA IPaTiBJIHUBICTh, 3HH-
JKYyeThbca iMyHiTeT. I'oJIOBHe IJIs JIIKYBaHHSA aJjiepril — BUABUTH TOH aJiep-
reH, AKUHM i BUKJIUKAaE He3QY KaHHI.

Bionoria + Ictopia @ HaiusnameHumiwum anepei-
Kom 6ys ¢gpanuyysvrkuil imnepamop Hanoneon I Bona-
napm (1769-1821 ). 3a ceidueHHam icmopukia, Hanaod
«BECHAHOL Helcumi» HA NUJOK POCAUH MPANUBCA 3 HUM
nid uac sHameHumoi it supiutanvHol daa nepiody Hano-
JleOHiBcbKUX BillH 6umeu npu Bamepaoo. A ak meduxu
HA3UBAIOMb «BECHAHY HEHUMb»?

Alke 3Ha4YeHHA MaE imyHi3auia?

IMyHizauia (BakIUHAIisA) — cnoci6 saxucmy 6id iHgekuill wasxom see-
JeHHs 8 Op2aHi3mM aHMUzeHi8 Yu aHmumin 0asl GoOpMYSaHHA 3AXUCHOL
imyHHoOL 8idnosidi. Ha chorogHinHiil feHb iMyHi3alid € ofHUM 3 HaliedeK-
THUBHIIINX MeTOAiB O0poThOM 3 IpaBIeM, AU(Tepiero, remaTUTOM, KalllJIio-
KoM, IToJioMmieisriTtom Ta iH. ImyHisamiss 3abes3meuye aKTHBHY Ta IIaCHUBHY
0ioJIoriuHy CTilKicTh OO iH(}eKI[IMHNX 3aXBOopioBaHb. AKTHBHA iMyHi3amisa
nepenbavae IienJjeHHs, a IIacBHaA — BBe-
JIeHHsI CHPOBAaTKOBHX IIpelapariB. ¥ 0ijb-
IIoCTi BHIIAAKIB iMyHisalia BigOyBaeTbcs
3a jgomomoroio iH’ekmii. IIpemapar, 10
BBOJATH HA3MBAETHCS BaKI[MHOIO. ¥ BaK-
IIWHI MicTHTBCA HeBeJHMKa KiJbKiCcTh ocJa-
6s1eHUX abo MepTBUX MiKpPOOpPraHi3MiB uu
BipyciB, I1I0 BUKJIHMKAIOTH 3aXBOPIOBAHHI.
Takoil KiJIbKOCTI HeJOCTATHBO JJIs PO3BUT-
Ky 3aXBOpPIOBaHH#A, aJjie ii I[iJIKOM BHCTauae
st popMyBaHHA IMYHHOI BiJIIOBifi.

In. AkmueHa iMyHizauyis y euansioi
iH'ekuit
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Xoua iMyHizamiag € AOoCUTH 0e3MeUYHUM MPOIecOM, BUHUKHEHHA I100iu-
HUX peakIliii yce X TakKM MOXXJMUBo. Haliuacrinie Mo)XHa cIIOCTepiraTu
He3HauHe IIiJBUIIeHHA TeMIlepaTypH, 0inb y Micii iH’eKmii, ajepriuni pe-
aknii. II1o6 yHUKHYTH TIOAIOHUX YCKJIaAHEeHb, CJiJ IIPOBOAUTHA BaKIIMHAIIiIO
npaBuabHOo. Ilepenycim nrogmHa Mae OyTu abcosifoTHO 3mopoBoro. Ilepen
KOXHHUM IIellJIeHHAM HeoOXiTHWHA orydAjn Jikapsa, sKAH BUMipIoe TeMIlepa-
TYpy Tija, orJisglac MOPOKHUHY poTa, ropJia, IpPocyXoBye JereHi. Tinbku
MicJIsI BCHOTO IIHOT'O BUJAEThCS HAIIpaABJIeHHS Ha IIPOBeJIeHHS BaKI[MHAIILii.

KopoTko npo ronosHe

» Ha iMyHHY cucTemy BNNuBatTb 30BHIWHI ((Pi3nyHi, XiMidHi, GionorivyHi) Ta BHYTPILLHI
(ropmoHanbHUM GanaHc, MikpobioTa LWKipyU Ta TPaBHOro TPaKTy) YUHHWUKW.

» IMyHHi 3axBOprOBaHHA — BpoXeHi abo HabyTi xBopobKu, CNpUYMHEHI NOPYLLUEHHAM
YHKUIOHYBaHHSA IMYHHOI cUcTeMM.

» ImyHi3auia gonomarae 3axucTutu niogen Big iHMEKUIMHUX 3axBoptoBaHb, a TaKOX
Cnpusie 3HWKEHHIO NOLLUMPEHOCTI 3axBoptoBaHb | 3anobirae enigemii.

AiANbHICTD

HasuanvHe 3a60anns. ki oco6auBocTi iMyHHOI peryJsiii opraHiamy
aoguau? Modenweannus amicmy menu. IMYHHA PETYJIAIIIA.

PossusanvHe 3aedanHsA. SIKi UMHHUKH cepeloBHINA BILIMBAIOTH Ha
imyHRy peryasmiro? Cxema «/[epeeo». IlpuponHi Ta colfiajibHi UYMHHUKHA
iMyHHOI peryasaiii.

ITinnicHe 3aedanHs. IIpoekT Ha OAHY i3 TeM: IMOAO IiHYBaHHA 3400VT-
KiB YUeHUX-IIPUPOJHUUYHUKIB 1 BUHAXiTHUKIB, 3alliKaBJeHICTh Yy IMOIYyJsd-
pusariii HayKu piJJHOI0 MOBOIO.

PesyabTar

OuikyBaHi pe3ynbsraTv HaB4aHHA (Y4yeHb / yyeHuus...)
*  Y3azanbHioe 3HaHHsS ma GhopMYIIoe 8UCHOBOK: Nnpo ocobrnmeocti IMYHHOI PErYnALUIl
» 3acmocosye Hasudku OBI'PYHTYBAHHSA ma po3eusac meopyi yMiHHS eu3Hadamu
Hoei gbyHKUIT 06°exkmig/asuly: Ha NPUKNagi 3acTOCyBaHHSA 3HaHb IMYHHOT perynsuii
* Busensie cmaerneHHs Ha pigHi iHOuesidyaribHOCMIi ma Cmeoproe: NPOEKT Ha OCHOBI 3HaHb

npo iMyHHY perynsuito, yMiHb 0BrpyHTOBYBaTK Ta LiHHICHUX ysBneHb npo TOJIEPAHT-
HICTb NKOOWHW

CamMoOpoO3BUTOK

CamoouyinweanHsa. SIki Mol pe3yabTaTHM HaBUYaJbHOl AiAabHOCTI? /[ia-
eHocmyeaavHe 3a6danna. IMYHHA PETVJIAIIA.

Bionoria + BugaTHi XiHKU-HAayKOBMULi + AHI/iCbKa
MoOBa @ 3Haliommecw, Pozanin Cacmen Anoy (1921-2011 ) —
aMmepukaHcvbka Haykosuuys, Jaypeamka Hobeniscvkol
npemii 3 hizionozii abo meduyuHu (1977) «3a po3eumok
padioimyHonoziuHux memodié 6u3Ha4eHHA nenmudHUX 20p-
MOHi6». «EOuHa pizHUUA MiH YoJso8iKaMu ma HiHKamu 6
Hayui nonszae 8 momy, wo x#inku maromov dimeit» (The only
difference between men and women in science is that the women have the
babies ). I]ixaeo, Ax HA3UBAEMbCA HAYKA, ULO BUBUAE 20PMOHUY?
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Ycim opzaHam ma knimuxHam
NnpuUMAamMaHHa eHOOKPUHHA hyHKYiA.

OnekcaHop bozomoneuyp (1881-1946) -
84eHUll, 0CHOBONOJIOXHUK YKPAIHCbKOI WKO/1IU @HOOKPUHO/102iT

§10.1. EHAOKPUHHA PETY/ALIA

HoBuHU Hayku! I'pyna aMepuKaHCHKUX YUEHUX

pospo§m1a BAKIUHY TIPOTH OXKUPIHHA. l'Ipepa- MpeniH - [
paT MIiCTUTH IMyHHI aHTHTLIA, [0 HEUTPATI3Y-  nideuwye . 3HUKYE
I0Tb TOPMOH 2pefiH, SAKHUU peryJioe BIAUYTTA  anemum anemum
roJofy. ¥ TBOPIOETHCA TI'PEJIiH IepeBaKHO KJIi- ¥ 3
TUHAMU IIJIYHKY @ TOBCTOI KHMIIKH. YoMy Iei
OPUKJIAJ € MPOABOM €HAOKPUHHOI peryiadArlii, a
He IMyHHOI? LnyHok >KupoBa TkaHvHa

3MICT

AKi 0c06/MBOCTI eHAOKPUHHOI peryAasauii?

EHgoKpHUHHA pPerysdllid € Y4acTUHOIO I'yMOopaJbHOI peryasdanii i mae cBoi
0COOJIMBOCTI Ha KOXXKHOMY 3 PiBHIB oprasisaiii.

Moanexkynapruil pieenvb. EHIOKpUHHA perysslliio 3AiMCHIOETHCA 3a ydac-
TIO XIMiYHUX CUTHAJIB — 20PMOHiI6 Ta 20pMOHONOJi6HUX pewosun (abo
ropmonoiziB). Ili GiogoriuHo aKTHUBHI PEUOBUMHU MOXKYTh YTBOPIOBATHUCSH
CIIeI[iaJIiB0BAHMMHU €HJOKPUHOIIUTAMHU Ta HecleIliajli30BaHMMU KJIITHHAMU
0araThboX TKaHWH ¥ OpraHiB.

Kaimunnuil pieens. Tunosuii crioci6 nepenaui ingopmarnii Mixk KaiTuHa-
MU — Ile eHOOKPUHHA CUzHANi3ayis 3 BAKOPUCTAHHAM PiIUH BHYTPIIIIHHOTO
cepenoBuina. ToMy KIITUHH-YUACHUKH MalOTh IIPUCTOCYBaJIbHI 0cO0JIHBOC-
Ti Oy/IOBU [JIs1 YTBOPEeHHsA, PO3IlidHABaHHA, COPUMHATTSA CUTHAJIIB.

TrkanHunHuil pieeHb. OCHOBOIO €HIOKPUHHOL peryidAllil € 3ano3ucmuil
enimeaiii, a TakoX HepBoBa (y BUNAJKy HelpoceKpellil) Ta CIOJyUYHi TKa-
HUHU (KpoB, JiiMmda, KUpoOBa).

PiseHv opzanie. BinplllicTh TOPMOHIB CHHTE3YEThCA €HOOKPUHHUMU 34-
Jo3amMu, AKi, Ha BIIMiHY BiJ 3aJ103 30BHIIIIHBOI ceKpellil, 1mo30aBjieHi BH-
BiIHUX IPOTOK, MalOTh HAJA3BHYANHO I'yCTYy CiTKY KPOBOHOCHUX CYJAUH Ta
BHUIITAIOTH CBOI CeKPeTH Y PiAMHUA BHYTPIIIHBOTO CepeOBHUIIA.

CucmemHuil pieenv. KIiTUHM Ta opraHu, 3[aTHI O YTBOPEHHHA Ta ce-
Kpellil TOpDMOHIB Ta TOPMOHOMOAIOHUX PEUOBUH 00’€IHYIOTHCA B eHOOKPUH-
HY cucmemy.

Bionoria + ®paseosoriamu @ I'penin 3d0amuuil
cmumyanweamu KozHimueHi @QYHKYIl, noeé’a3aHi i3
cnpuiiHammam, 3bepexceHHamM ma nepedayelo iHgopma-
yii (nam’amv, mucaenus, yeaza ). Ilepedbavaemocs, uo
Ha6YaHHA HaAlUKpauie 6i006y6aemuvcsa HA NOPOXCHIL WAY-
HOK, OCKIJIbKU 6 yell uac pieeHb rpeniny Hallbinavw eucoxuil. Hasedimov
npuxkaadu @pai3eonoziamia, uio nidxpinawms ye meepoieHHA.
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AKi 0c06/UBOCTI KNITUH, 34aTHUX YTBOPIOBAaTU FTOPMOHK?

Cekpelliga ropMoOHIB — € (PYHKIIi€lO
clelfiajJidoBaHHUX KJITHH, IO MAalOTh
pan ocobauBocTed. PosrasgHemo ixX Ha
NPUKJIaLl eHJOKPHUHOIIUTIB 3aJI03UCTO-
ro emitemito. Moro KJIITUHM IIilBHO
MPUJIATAIOTE OJHA A0 OJHOI, PO3TAIIIO-
BYIOThCcs Ha 6asanbHit mMemOpani. Bifg
IHIIUX KJITUH IX MOXKHaA BiApi3HUTH
MOJAPHUM pO3TalllyBAaHHAM OpTraHeJ,
HasIBHICTIO CeKpeTOpHUX rpamyJ. [lia
MO3HAUeHHS KJITUH eHJOKPUHHUX
3aJI03 YKUBA€EThCSA TepMiH eHJOKpU-
Hoyumu. Ix ocobauBocTi 6yzoBHU B3ae-
MOIIOB’sI3aH1 3 (DYHKILI€0 BHYTPiIIHBOIL
cekperlrii. Tomy B muTomiaasmi eHJO-
KPHMHOIIMTIB HasIBHI J00pe poO3BHHEHi
opraHejii: eHJIOILJIa3MaTHYHa ciTKa
(cuHTe3ywThCca OLJIKH, JIIigu, ByrJe-

. In. CxemamudHa 6ydosea eHOOKpU-
BOJiN), KomILTeKke [Nonbaski (yTBOpeHHA Houuma: 1 — KnimuHHa MeMBpaHa;

CeKpPeTOPHUX MYXMUPIIiB), pudocomMu 2 — ceKpemopHi Mixypui; 3 — Mi-
(cunTes 6inkis). [Ipomecn cekperrii mo- MOXOHApII: 4 — komrnexc MonbAXi;
TpeOyoTh 3HAUHOI KiJIBKOCTI eHeprii, 5 — ETIC; 6 — 6asanbHa membpaHa;
TOMY B KJiTHHAX BeJIMKa KiJIbKicTh Mi- 7 — Hepesosi 3aKiHYeHHS; 8 — Kpos8o-
TOXOHAPi. ¥ eHJOKPUHOIIUTIB JOCHUThH HOCHI CyOuHU

TOHK1 KJIITHHHI MeMOpaHU, IO CIOPH-
A€ BHUJaJIEHHI0O TOPMOHIB i3 CEeKPETOPHHUX MiXVPI[iB YV TKaHUHHY pPiAUHY.
Ilopyu 3 muMH KJIITHHaAMM 3aBKJH PO3TAIllOBaHI TOHKOCTiHHI KPOBOHOCHI
CYIWHU, IO HOTJINHAIOTH I'OPMOHAJNbHI NPOAYKTH MHJIs
TPaHCHOPTYBaHHA [0 KJIITHUH-MinleHell. EHJOKpUHOIIUTH
MalOTh TiCHi KOHTaKTH 3 HEPBOBUMH 3aKiHUeHHAMH, IO
OB’A3aHO 3 YyYacTIO HEPBOBOI CHCTEeMH V PperyJdirii ix
ITiAJIBbHOCTI.

Bionoria + Migonoria @ YV Cmapodasniii I'peuii
6oz2uns npasocydds Pemida 306paxeHa i3 3468’ A3AHUMU
ouuma it i3 sazamu y pyui. Yomy?

Il

fIK pe4OBUHU BM3HAYAIOTb €HAOKPUHHY peryasauito?

I'opmonu (abo cnpaBKHi TOPMOHM) — Ye 6i0N102i4HO AKMUBHI PeYOBUHU,
w0 8upobaAIOMbCA eHOOKPUHHUMU KAimuHamu abo 3anroszamu. I1i curaarsb-
Hi MOJIEKYJIH NOTPAIJIAIOTH Y KPOBOHOCHI CYAWHU, HepeHOCAThCA CIIelli-
albHUMHU TPAHCIOPTHUMHU OiTKaMHU i Ail0OTh Ha BiggajaeHi opraHu. [lo miei
rpynu Hajle)kaTh M'OPMOHHU: rimorajiamyca, rinmodgisa, emigisa, muTomnoaio-
HOI 3aJ103M, MapallUTONOAIOHUX 3ajI03U, eHJAOKPUHHUX KJIITUH MiAIIyH-
KOBOI 3aJI031, KOPKOBOI YaCTUHY HAaJHUPHUKOBHUX 3aJI03, CTaTeBUX 3aJI03.

I'opmononodibni pewosunu (zopmonoidu) — ye 6ios102i4HO AKMUBHL pe-
YOBUHU, AKI YMEOPIWMbCA 6 PisHUX KJAIMmuHax ma opzaHax miaa nw0ou-
Hu. Ha BimMiHYy BiJ copaB:KHiX I'OpMOHIB IIi 0ioperyiasaTopy BILIMBAIOTL Ha
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KJIITUHU-MilIeH] mig yac 6e3mocepeHBOT0 KOHTAKTY 3 HUMHU ab0 Ha He3Ha-
4yHi# BificTaHi. [lo yTBOpeHHA TOPMOHOIOAIOHMX PEUYOBUH 3[aTHI KJIITUHU
JKMPOBOI TKAaHUHM (JenTHuH), JdiMdornuTu (IUTOKIHU, JeMKOTPi€HU), TPOM-
6onuTH (TpoMOOIMTAPHUN UMHHHUK POCTY, TPOMOOKCaHM), HepoHU (Helpo-
TOPMOHH TiIoTajlamycy, HelipomeniaTopu) Ta iH. B eHIOKpUHHIN peryisamii
0epyTh yuacTh ILJIYHOK (YTBOPIOE acTpUH, I'PeJIiH), TOHKa KHIIKa (ceKpe-
THUH), NeuiHKa (iHCcyJiHOMOAIOHI YMHHUKHU POCTY), ceplile (HAaTpiiypeTUUHUA N
TOPMOH), HUPKHU (€pUTPOIIOeTHH, PeHiH), IJaleHTa (ecTporeHu), mepemami-
XypoBa 3aJio3a (TeCTOCTEPOH, IPOCTATJIaHAUHM) Ta iH. YCI0 CYKYIIHICTb ITUX
PEYOBHH, KJIITUH Ta OPraHiB 06’ eAHYIOTh ¥ OUPY3HY eHOOKPUHHY cucmemy.

KOpOTKO npo ro/10BHe

» EHOOKPWUHHA PErynsaulfa — ue yvacmuxa 2ymoparnsHoi peaynauil ¢pyHkUil opea-
Hi3Mmy, sika 30ilcHIOeEMbCS Yepe3 pIOUHHI cepedosuwa 3a OONOMO20I0 20PMOHI8 ma
20pPMOHOIDis.

»  OcHOBOI 325103 cekpeLlii € 3ano3nucTui enitenin, KNiTMHKM SKOro NPUCTOCOBaHI Ans ce-
KpeLil rOpMOHIB.

»  EHOOKPUHHY perynauito 3AiNCHIOTL Pi3HOMaHITHI FOPMOHU Ta ropMOHOMNOAIGHI peyo-
BUHMU.

AianbHICTb

Hasuanvhe 3a60anta. IKi 0cO0JMBOCTI eHIOKPUHHOIL peryidnii? Onop-
Ha cxema «lepapxia». EHIOKPUHHA PEI'YJIALIA.

Pozsusanvhne 3agdarnHs. UM icHy€ 3B’SI30K MiK OyZ0BOI0 Ta (PYHKI[iAMH
eHJOKPHMHOUMTIB? IHgopmayiiiHo-nowykosa enpasa. OcobauBocTi OymoBU
€HJOKPUHHHUX KJITHH.

I]iHHicHe 3a80aHHs. YN clIpaBeNJIMBHM € PO3MOIiJ 000B’A3KiB iMyHHOI

Ta eHJOKPUHHOI peryJasAailii B opraHiami JioguHu? Bnpasa 014 6u3HaueHHA.
IITo rake CIIPABEIJIMBICTLH?

PesyabTar

OuikyBaHi pe3ynbraty¥ HaBYaHHSA (Y4eHb / yyeHuus...)
* Bu3sHayae: ocHoBHe noHaTtTa EHOOKPUHHA PEIYNALUIA

* Yceidomnioe nisHasanbHy cumyauiro: ons IHGOPMYBAHHA npo ocobnusocTi bygosu
€HOOKPUHHUX KNITWUH

* BusHa4ae cymHicmeb yiHHicHOI kameeopii: CMIPABEQJIUBICTb

Camopo3BUTOK

Camoopzanisayisa. KpeamueHe 3aedanns. Bubuparmo TeMy A1d CTBOpeH-
Hs Ta IIpe3eHTAIlil (3aXUCTy) HaBYAJBHOTO NPOAYKTY HA IIiJICYMKOBOMY
ypori (IUB. IOJATOK M0 IMiAPYyUYHUKA).

CamoHasuanHsa. OcobucmicHe 3aedarHus. Tect. Yn € y MeHe MOUYTTA
cupaBeIJIuBOCTi?

CamoouinwearnHs. IIpozHo3ysasvHe 3a80aHHA. 3aJI03U CEKPeIlii.
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Hawum minom, Hawum Hacmpoem, Hawumu 6axxaHHAMU
Kepyomb Kpuximsi ycrooucyuji MoneKkynu — 20pMOHU.

Po6epm EnwmedlH (1953) -
amMepuKaHcbKul NCuxosoe

§10.2. TOPMOHU

Yceigomatwemo! Onez Toprnukxesuw (1926-2020) —
aBCTPIiACBKUHA HEBPOJOTr YKPaiHCBKOIO IOXOMIKeHHS.
3IiicCHUB BiIKPUTTA IIPO Te, IO OCHOBHOIO IIPUUYUHOIO
xBopobu IlapkiHcoHa € HecTaua HelipoMmeniaTopa mgoda-
MiHY B TOJIOBHOMY MO3KYy. MoJieKyau Iliel pedyoBUHU
BiZirpaloTh KJIOUOBY POJIb V KOHTPOJi pyXiB M’aA3iB i
il HecTaua NPHU3BOAUTH IO «TPEMTJIHUBOIO Imapajiuy». A
yomy JodaMiH Ha3MBalOTh T'OPMOHOM?

3MICT

Aki BAacTuBOCTI Ta PYyHKL il rOpmMOHIB?
FOPMOHMWU — ue 6ionoziuHo akmueHi peios8uHU, W0 Hadxodimb 3 eHdo-
KPUHHOL 3a103U abo cneyianizosanux eHOOKPUHHUX KAIMUH Y KPO8, AiMpy
ma Jaikeop i 30ilicHOMb c6ill 6naué Ha gidcmari 6i0 micys YymeopeHHA.
IIi ximiuHiI MeceHI KepHu pPeryJi0Th OOMiH pe4yoBUH Ta eHeprii (THPOKCHUH,
iHCyJIiH), Ipollecy POCTY i PO3BUTKY OpraHiB (ropMoOH pOCTYy), cTaTeBe IO-
3piBaHHA I PO3MHOKeHHA (cTaTeBi TOpMOHH), peaKIlilo opraHiaMy Ha cTpe-
coBi curyaiil (agpeHaliH, KOPTH30JI), BU3HAUAIOTh (DOPMYBaHHA BiAUYTTiB
(rpenin, JenTUH) Ta NCUXIYHUX ABUI (godaMiH, cepoToHiH). [lo OCHOBHEX
(YHKIII} TOPMOHIB HAJIEXKHUTH 1 PeryJsallia AiAJbHOCTI eHIOKPUHHUX 3aJ103.
B opranismi agoauHM HeMae 3KoaHOl disiosoriunol GyHKII, AKa 6 He me-
pebyBaJjia i BIJIMBOM I'OPMOHIB, Mil0 AKMX BU3HAYAIOTh I1X BJIACTHUBOCTI:

— 8ucoka 0ion0zivHa aKmMuéHicmb — BU3HAUAETHCS 3JATHICTIO M'OPMOHIB ¥
Ny’Ke HU3bKHX KIJBKOCTAX BUKJIWKATHU 3MiHM IIPOIECiB B OopraHismi;

— cneyugiynicmyv 0ii — TOPMOHU 3[aTHI B3a€MOJiATHA 3 MeBHUMHU KJiTHHA-
MU-MillIeHAMH 3aBAAKY HAaABHOCTI Y HUX MOJIEKYJI-PeIlelNTOpPiB;

— JducmaHmHicmoe 0ii — IPOAB Ail TOPMOHY CIIOCTepiraeThbes y KJIiTHHAX-Mi-
IIeHAX, PO3TAlllOBAaHMX HAa BiJCTaHIl BiJ 3aJ103WU;

— @i0HOCHO nocmiilHuil emicm Yy Kposi — IicJsA BUKOHAHHA CBO€l (DYHKILil
TOPMOHM HNIBHJKO iHAKTHUBYIOThCA B MEUiHIli, HUPKaX, TPABHOMY KaHaJi
a00 IepeTBOPIOIOTHLCA B iHINL CIIOJIYKH;

— noaApHicme 0ii — TOPMOHH 3MIiHIOIOTH JifJILHICTHL OpraHiB, 30y[Kylouu
abo raJbMyroud iXHIO poboTy (iHCYJIiH 3HMIKY€E piBeHBb IIYKPY B KpOBi, a
IJIIOKaAroH — IiJIBUIIYE).

Biosnoria + MeaguuuHa & Ppedepixk Banmune i
Hrncon Makaneod 3dilicHuau odHe 3 HalUbiavw eaic-
ausux gidkpummie XX cm., 3a wo ompumaau Ho-
beniscoky npemiro y 1923 poui. JIwdu 3 uykposum
diabemom ompumalu WAHC NPOHCUMU Waciuee ma
doeze amummasa. Haseimv z2opmoH, axuil eidkpuau
HayKosui.
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AK KNacuPikyrOTbCA TOPMOHU?

Haymni Bigmomo morHaja 100 pedyoBMH, AKHM IIpUTaMaHHI IOpMOHAaJIbHI
BaacTuBocTi. OgHUM 13 mepminx OyJo BiAKPUTO iHCYJIIH, a yV TPyIi HOBO-
BiIKPUTUX — IIeNTHAHI ropMOHHU 0iJiol »KHMpPOBOI TKAaHMHHU — aJAHUIIOKiHH,
cepell AKNX T'OPMOH «T'0JIOAY» JIeITUH. 'opMOHN MO’KHa KJaacu@iKyBaTH 3a
X1IMIYHOIO IPHUPOJ0I0, AKa BU3HAUAE 1XH1 BJAaCTUBOCTIL, (PYHKIIII Ta MeXaHi3-
MU gii. 3a UM KPHUTEPieEM BHALISIOTH YOTHPHU I'PYIIHA I'OPMOHIB: IIeNTHIHI,
CTepoifHi, MOXiAHI aMiHOKHCJIOT Ta IIOXiJHI *KUPHUX KHUCJIOT.

ITenmudHui zopmoHu — uuMcesibHa i HaWOiNbII pidHOMaHiITHa rpymna rop-
MOHAJIbHUX CIOJYK. CHHTEe3YIOThCA IIi TOPMOHHU 3 aMiHOKHCJIOT B KJIITUHaAX
€HJJOKPUHHUX 3aJi03aX (20pMOH pocmy, iHCYAiH, 2AI0KA20H, OKCUMOUUH) Ta
HecTel[iaji3oBaHUX KJIITUHAX OpraHiB Tina (zpeniH, JAenmuH, 2acCmMpuH).
3aBIAKH BOJOPO3UMHHOCTI 3[JaTHI IMepeMillyBaTics B KPOBi y BiibHIi# ¢op-
mi. Ha KaiTUHHU-MiIlIeHI BOJIUBaIOTh UYepe3 pellelNTOPHU I[UTOILIa3MaTUUYHUX
mMeMOpaH.

CmepoidHi 20pMOHU YTBOPIOIOTHCA i3 BTOPUHHHUX CIUPTIB CTEpPOIiB,
1[0 BU3HaAYalOTh iXHi rigpogo6Hi BiaacTuBocTi. CHHTE3yIOThHCA TOPMOHHU B
KJITHHaX cTaTeBUX (aHOpozeHU, ecmpozeHU) Ta KipKOBOI pPeUYOBMHHU Hal-
HUPKOBHUX (2/10KOKOpMUKOiOU, MiHepasokopmukoiou) 3ajo3. ¥ KpOBi ix
TPaAaHCHOPTYIOTH NPOCTi OiJIKH, a Ha KJIITHHHU-MillleHi BIINBAalOThH Uepe3 BHY-
TPINIHBOKJIITUHHI peleNnTopH.

IToxioHni amiHOKUcC/OM YTBOPKIIOTHLCA 3 OKPEMHUX aMiHOKHCJOT. ¥ IIii
rpymni okpeMi ropmoHu emidisy (meramonin), rinmoranamycy (dogpamin),
HaJHUDPKOBUX B3ayio3 (adpeHasiH, HopadpeHasiH), IIUTONOAIOHOI 3a03uU
(mupoxcun). Cepel HUX € BOJIO- Ta XUPOPO3UYUHHI CHOJYKH, AKi A1I0OTh Ha
KJITUHHU Yepes 1X 30BHIIHI UM BHYTPINIHI pelrenTopHu.

IToxidni mcupHnux kucaom (efiKo3aHOIW) MAalOTh JINigHY NPHUPOAY. Ix
mepioji MiBXKUTTA HaA3BUUYAWHO KOPOTKUI, TOMY CBOI eeKTU UUHATHL AK
«TOPMOHHU MicreBoi fii». ¥ rpymni npocmazaaHduHu, JneilkompieHu, mpom-
b6oxcaHu, acnipun.

3a xXapaKTepoM il TOpPMOHM HOALJNAITH Ha TPONHI (pPeryiarolTbh Aidlb-
HiCTh €eHJOKPUHHUX 3aJi03) Ta e(eKTOPHi (peryiaolTh >KUTTEBI QPYHKILIL).

Bionoria + Nlitepatypa @ [Jauconaman Ceigpm y ceoiil
ececeimHuvogidomiii kHu3i «Mawndpu I'yanieepa» onucye npu-
200u cydHnogozo nixkapsa Jlemioeasa I'yanieepa, axuii nompanJase
Yy kpainu aiainymie ma eenemtise. I[ikaeo, a AKUil 20pMOH
b6e3nocepedHbo nos8’A3aHuil i3 pocmom opzaHizmy AIUHUZ

AKMI MmexaHi3m aii ropmoHiB?

YTBODPIOIOTECA TOPMOHHM B KJIITUHAX, CEKPETYIOThCA Y KPOB, JiMdy, TKa-
HUHHY UM COWHHOMOBKOBY PiIUHY, HOCTaBJAITHCA A0 OpPraHiB, /e KOH-
TaKTYIOTh 3 IMIEBHUMH KJIITHHaAMHU-MinieHAMH. ['OpMOHM po3mi3HAIOTH iX 3a
3a y4yacTio crnenudidyHUX penentopiB. KoXHoOMYy TropMOHY BiJOOBiJalOTh
«CBOI» pelenTopu KJIITHUH-MillleHell B KOHKPEeTHUX opraHax 1 TKaHUHAaX.

3rifHo 3 cydacHUMHU YABJIEHHAMHU, Jiss TOPMOHIB 3yMOBJIeHA CTHUMY.JIS-
i€ abo NPUrHiYeHHAM KaTaJIiTUuHOl (pyHKI[II (bepMeHTIiB Yy KJIITUHaX-Mi-
meHax. lleit edekT MoKe JocAraThcsa ABoMa MIaAXaMHu: 1) B3aeMOJi€ro
TOPMOHY 3 pelleITOpaMM IIOBEPXHi KJIITHHHOI MeMOpaHM 1 3amycKy JiaH-
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mora 0ioXiMiYHUX TepeTBOpPeHb y NUTOMJIa3Mi (TrizpodisbHI TOpMOHHU);
2) IpOHUKHEHHAM TOPMOHY Kpi3b MeMOpaHY i 3B’si3yBaHHSA 3 pellelTopa-
MM IUTOIJIAa3MHU, IIiCJIA YOro IOPMOH-PellelITOPHUN KOMILJIEKC IPOHUKAE B
ANPO KJIITHHH, e 1 peasidye CBill peryJsaATOPHUH edeKT IIJIAXOM CHHTE3Y
HOBUX (pepMeHTIB (rigpodgobHiI TOpMOHH).

Bzaemonisa ropMoHiB 3 pelnenTopaMu 3MiHIOE KJIITUHHY aKTHUBHICTH 1
MIPU3BOAUTH A0 30iJIbIIIeHHs abo 3MeHIIIeHHA (isiosoriuHoro mpoiiecy B op-
raHismi.

Biosnoria + Midonoria & Pozé’sasyw anazpamy i 0i-
3HalCA, K Ha3usaemuvcs 60z cmpaxy Yy 0a6HbOZPeUbKiil
Migonozil.

CO®POB

KopoTko npo ronosHe

» OcHOBHUMW OCOBNUBOCTAMU FOPMOHIB € BUCOKa BionoriyHa akTUBHICTb, crneuudiy-
HICTb, UCTaHTHICTb, KOPOTKOYaCHICTb, MOMAPHICTb Aii.

»  HannolwwmpeHiwoo Knacudikauiero ropMOHIB € IXHil Nogin Ha rpynu 3a XiMiyHow npu-
pogoto: NenTuaHi, CTepoiaHi Ta NoXigHi aMiHOKUCIOT.

»  OCHOBHMMW MexaHiaMamu Aii rOpMOHIB Ha KNITUHU-MILLEHI € B3aemMopisi i3 30BHILLHIMK
Ta BHYTPILUHIMKX peuenTopamMu KniTUH.

AifAaAbHICTD

HasuanvHe 3aedanns. YoMy TOPMOHH — 0ioJIOTiYHO aKTHBHI pev1OBH-
HU? Onuc 3 eukopucmaHnHuam cxemu «Tempada». TOPMOHHN.

PoszeusanvHe 3asdanns. Aki npuuuHEN pisHOMaHITHOCTI TOpMOHIB? [H-
gopmauiiino-nowyrose 3aédarHs. OCHOBHI Tpynu TOPMOHIB.

I[inHicHe 3a80aHHs. CIpaBeqJIMBicCTh — MoOpaJjbHa AKiCTh Ta IeCHOTAa,
1[0 MOBHMHHA CTBOPIOBATH PiBHI MOKJIMBOCTI AifsabHOCTi Ta mpaBa. Yomy
OJHi TOPMOHH MOKYTHh IIPOHMKATH B KJIITHHY, a iHmI — Hi? Y1 «cnpasen-
JMBMM» € TaKHMH PO3IMOIiJI MOKJIHBOCTell ropMoHiB? BropaBa gnaa copuii-
mMaHHdA. [liss rOpMOHIB Ha KJIITUHH.

PesyabTar

OuikyBaHi pe3ynbrati HaB4YaHHA (Y4eHb / y4eHuus...)
* Onucye: ocobnueocti FTOPMOHIB
*  @opmynioe oYikysaHi pesynsmamu: onsa IHGOPMYBAHHA npo nprynHy pisHOMaHITHO-
CTi FOPMOHIB
» Busiensie cmasneHHsi Ha pieHi crpuliMaHHs ma 8ucsios/iioe MipKyeaHHs: Npo BionoriyHe
3HAYEHHS PI3HUX MEXaHi3MiB Ail ropMOHIB

CamopoO3BUTOK

Camonasuanus Pezynamuene 3aedannsa I'padiunuil opraHizaTop.
Cxema «TeTpanma».

CamoouyinweaHHA. 3a860aHHA HA po3nidHa8aHHs. 'opMoOHH.
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Kox«eH opzaH noduHu sudinse cekpem, wjo niompumye 300pos’s.

Teogin e bopoe (1722-1776) -
¢paHuy3ekul nikap, gpinocog, noem

§10.3. EHAOKPUHHA CUCTEMA

3acrocosyemo! OpgHuM i3 HaiiBifoMiIUX BUAaHb, IIPU-
CBAUYEHMX aclleKTaM JisIJIbHOCTI eHJOKPHMHHOI CHCTEeMH,
e miapyuyHuk «EHmoxkpuHoisorisi» 3a pen. Komicapen-
ko FO. I., Muxanpummun I'. II., ake BUHINIO y CBIT
y 2024 pomi. IlikaBo, yoMy Ha OOKJIagMHIII MeIUUHO-
ro miApyuyHUKa (pparmMeHT KapTuHHU JleoHapao na Birui
«Manonna Jlitta» (1490-1491)?

3MICT

AKUIN CKNA[ €HAOKPUHHOT CUCTEeMU?

Y ckiaanl eHIOKPHMHHOL CHCTEMHU
OpraHiamMy JIOAWHHN €HJOKPHUHHI 3a-
JIO3M, €HJOKPWHHI KJITMHMH, TKaHU-
HHM Ta opraHu iHImMuX QisiodorivHux
CHUCTEM.

Ilo meHTpaJJbHUX OpraHiB Haje-
JKaTh zinomaaamyc, zinogis, enigis,
do nepugpepiliHux — wumonodi6-
Ha, npuwumonodibHi, HadHUpPKOSi,
nidwaynkosea U cmamesi 3aJ03U.
OpraHu IIeHTPaJbHOTO BiAAiJy TicHO
MOoB’si3aHi 3 HEPBOBOIO CHUCTEMOIO i
KOOPAUHYIOTH JiAJBHICTh IHIIUX JIa-
HOK eHJIOKpPHUHHOI cucteMu. OpraHu
nepudepiiHOTO BigAiNy 3[1HCHIOIOTH
peryJamiiHuiA BILIUB Ha OpPraHism:

IIOCHUJIIOIOTE a00 MmocJIabJIoIoThL IIpo- In. 105. EH@OKPUHHa cucmema:
IecH >KUTTENIAIBHOCTL, 3aJIeKHO BiJ 1 — einomanamyc; 2 — enicpi3;
YMOB cepeJIoBHIIA. 3 — einoghi3; 4 — wumonodibHa 3asno3a,

Vei eHIOKpHUHHI KJIITUHH, AKi 5 — npuwumonodibHi 3anosu; 6 — mumyc;
3HaAXOdAThCA 3a MeXKaMUu eHJ0- 7 - HaaHUpKOBi 3ano3u; 8 — nidwnyHKoea
KPDUHHHAX 34703 y CKJAAi opra- 3ano3a; 9 — se4yHuku; 10 — sie4ka
HiB ¥ TKaHWH, PO3IJISNAIOThCHA, AK
Jdugpysna endoxpurHa cucmema. CekpeTH IIiel cucTeMu 37e0iJbIIOrO €
TKaHUHHUMH TropMoHaMu. Tak, HUPKHU BUIAIJISIOTH B KPOB pPeHiH, KJIiTH-
HU INJYHKY — racTpuH. EHIOKpHMHHY (QYHKIIiI0O 3QiMCHIOIOTH I HEpPBOBI
KaiTuan. Hanpukiana, HeHpoHH rimorajaMyca yTBOPIOIOTH Ba30NpPECHH
Ta OKCUTOIIUH.

Bionoria + NMpucais’a & ¥ noecaxdennomy mos.nenri do-
cumov yacmo 8xcusaemo npucnie’a: «Con — Hallkpauwyi AiKU».
«AKwWo xoueuw 300po6’sa mamu, Mycuul paHo écmasamu, a 3
seuopa aszamu», « MiyHuil con — 3anopyrka 390opos’sa». Bu-
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ABNAEMBCA, U0 | COH 3anenumbv 6i0 eénausy 20pmoHie. Ak Has3ueaemwves
20pMOH enigi3y, wo pezyrre pummu coH-6advopicmu?

Ak opraHisoBaHa gifA/bHICTb @éHAOKPUHHOT CUCTEMU?

HiganpHICTh €HAOKPUHHOI CHCTEMH OpraHi3oBaHa 3a MeBHUMU IIPUHILU-
maMu.

ITpunyun esaemodii BKa3ye Ha Te, IO €eHAOKPUHHI opraHu (yHKILio-
HYIOTh He i30JIbOBaHO, a TOB’sA3aHi V CBOIN OifJBLHOCTI B €IUHY CHUCTEMY.
Tax, ropMoHHM rimodiza BHIMBAIOTL Ha POOOTY ITUTONOAIOHOI, ITiIIIYVH-
KOBOI, HaJHUPHUKOBUX Ta CTaTeBUX 3aJI03, I'OPMOHHU CTaTeBUX 3aJI03
BILIMBAIOTh Ha Po0OOTY IIUTOIMOAIOHOI 3a103M, a TOPMOHU IITUTOHOMIOHOI —
Ha cTaTesi.

IIpunyun iepapxiuHocmi TOJArae y TOMY, 10 BHYTPIIIHBOKJIITHHHI
Ipollecy HiANOpsAJAKOBaHI peryJisaiil Ha piBHI opraniB. Hanpukaan, ocHOB-
Ha Bich HeHpOryMopaJbHOI PeryJjsllii Mae TaKWP BUIJIAN: TimoTajaMycC —
rimodiz — eHIOKPHHHI 3ajl03U — KJIiTHHH-MilIeHi. «Koopampaiiiinum
IEeHTPOM» €HJAOKPHMHHOI peryisdllil € rimorajaMyc, HEeMPOHHU SAKOI'O CeKpe-
TYIOTh PAJ PeryJATOPHUX HelporopmoHiB (n1ibepunu). 1li ropmoHu uepes
NMOPTaJbHY CUCTEMY KPOBOHOCHUX CYJAWH HaAXOAATE y rinmodis Ta CTUMYJIIO-
IOTH CEeKpeIlil0o TPOIITHUX I'OPMOHIB.

ITpunyun 360pomHoz0 36’A3KY BKa3ye Ha 3BOPOTHY [il0 pe3yJIbTATiB
peryaanii. Tak, AKII0 B KPOBi JIIOAWHU 3POCTa€ piBeHb I'JIIOKO3U, TO BUIi-
JeHHA 1HCYJIIHY 301JbIIIYEThCH, AKIINO X PiBeHb I'TIOKO3U 3HUKYETHCA, TOI1
K oflpasdy 3HUIKYEThCSA BUJIJIEHHS 1HCYJIiHY.

IIpuHuun 63aemo38’A3KY i3 308HIULHIM cepedo8ullem TIOJIITA€E B TOMY,
[0 MpoIlecH EHAOKPUHHOI peryJjsllil 3MiHIOTbBCSA BiJAIIOBIHO A0 3MiH
30BHIIIHBOTO cepeloBUINla. Tak, BIJHUB XOJOAY, CTPECOBUX CHTYyaIliii
CIIPUUYMHIOE CTAH €eMOI[ifHOI HaIlpyru, 3a SAKOIo aKTHUBYETBLCSA CeKpeIis
aJpeHaJIiHy.

Bionoria + MeguuuHa @ Bepnapdo Ycail (1887-
1971 ) — apzenmuHncvkuil ¢izionoe, axkuit ompumae Hobe-
aiecvky npemiro 3 meduyurnu y 1947 poui «3a eidkpummas

poJli 20pMmoHi6 2inogizy 6 memaboaniami earoko3u». Hoemo-
ca npo ARTT, abo...

flke 3HA4YEHHA eHAOKPUHHOI CUCTeMMU B peryasauyii yHKL i opraHiamy?

Ilix ynamBoM eHJOKPHMHHOI CHCTeMH Ta i1 T'OPMOHIB IepeOyBalTh Ti
MpoIlecu OpPraHidMy, AJsA Peryiadllil AKUX ITOTPiOHI XBUJIWMHMU UM TOAUHH.
Ile Tomy, 110 eHAOKPHHHA CUT'HAJIi3allisg, Ha BiAMiHY BiJl mepeJaBaHHA He-
PBOBHUX iMITYJIbCiB, 3A1HCHIOEThCA B JeCATKHU pa3 HoBLIbHIiIIe. Perynamiiai
BILJIMBY €HJIOKPUHHOI CHCTeMHM IIOB’sA3aHi 3 OaraTbMa NpPOsABaMHU »KHUTTEII-
SIJIBHOCTI JIIOJAUHMU.

IToeedinka. 3aBosAKM B3aEMO/il 3 HEPBOBOIO CUCTEMOIO eHJOKPUHHA CH-
cTeMa 3JIiMICHIOE PeryJadAmilo NCUXiuHOl AiAJIbHOCTI (HAIIpUKJak, Ha PO3BU-
TOK €MOI[i¥l BIJIMBAIOTHL eHA0opdiHNT).

Memab6oniam. PerynaropaMu oOMiHY pPe4OBHUH € TOPMOHM IIUTOIIONiO-
HOI 3aJ103u. 3aJie’KHO BiJl IXHBOTO OajlaHCy B KpOBi, MeTabosisMm MoKe 6yTHu
MPUCKOPEeHUHN UM CHOBiJIbHEHUM.

¥
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I'omeocmas. OcHOBHUMH TIpoIlecaMi roMeocTasdy € OajlaHc piguHH, pe-
TYJAINiA BMIicTy HOHIB, TepMOperyasiis, AKi TaK0oK peryIioloThCcsa TOPMO-
HaMH, cepell AKUX BasolpecuH, MiHEPaJOKOPTUKOIIH.

Jaxucm opzanizmy. EHNOKPUHHI 3a71031 ()OPMYIOTh Ta MiATPUMYIOTH
peakiii iMmyHHoI BiamoBiai. Hanmpukaan, TumMyc BifAmoBifgae 3a audepeHIri-
amiro T-mimdonuTis.

Adanmayia. TopMOHA HAJHUPKOBUX 3aJI03 — I'IIOKOKOPTUKOIAN — IiJ-
BUIIYIOTh CTiAKiCcTh OopraHiamy Jo BOJIUBY cTpecopiB. Ili Mosiekyau mpmu-
CTOCOBYVIOTH OPraHi3M [0 HECHPUATIHUBOIO BILJIMBY CepeloBHIIA i TOMY iX
IIle Ha3WBAlOTh aJalTUBHUMHU TOpMOHaMHU (aApeHaliH, KOPTHU30JI).

Penpoaykuis. Perynsamniio penpoayKkTuBHol GyHKIL, (JopMyBaHHA IIep-
BUHHUX I BTOPDUHHUX CTAaTE€BUX O3HAK BiJIOYBAaeThCS 3a yUacTIO CTaTeBUX
TOPMOHIB.

Bionoria + ETuka @ Ax ¢popmyarwemoses 3010me npasusio mopani?

KopoTKo npo ro/soeHe

» EHOOKPUWHHA CUCTEMA - cykynHicmb opaaHie ma KnimuH, Wo ymeoprwms 20p-
MOHU U 20pMOHOIOU ma 3abesneqyyromb eHOOKPUHHY peaynsayito xummeoisneHocmi
opaaHi3amy.

b [ianbHicTb eHOOKPUHHOI CUCTEMU OpraHi3oBaHa 3a NpuHUUnamu B3aeMofil, iepapxiy-
HOCTi, 3BOPOTHOrO 3B’AI3KY, B3aEMO3B'A3KY i3 30BHILLHIM cepeoBULLEM.

) OyYHKLUIOHYBaHHA eHOOKPUHHOI CUCTEMU Yy B3aeMOAii 3 HEpPBOBOIO Ta iIMYHHOK € OCHOB-
HOIO YMOBOIO XUTTERIANBHOCTI OpraHiamy

AifanbHicTb

HasuanvHe 3a60anns. SIke 3HaUYeHHA eHIOKPUHHOL cucTteMu? I1oscHeH-
HA 3 6ukopucmaHHaMm cxemu «Bydosa ma ¢pyuruyiir». EHIIOKPUHHA CH-
CTEMA.

PossusanvhHe 3asdanns. UM B3a€MOIIOB’A3aHA €HAOKPHHHA cCHCTeMa 3
immuvMu cucremamMu? IHgopmauiiino-nowykoea enpaea. B3aeMo3B’a3KU
€HJIOKPUHHOI CHCTeMHU 3 iHIMMMH CHCTeMaMU OPraHi3My JIIOJUHU

I]inHicHe 3a60anns. ¥ 2012 pomi cniBpo6iTHMEM KioTchkoro yHiBepcHu-
TeTy ONMyOJIIKYBaJil CTATTIO PO B3a€MO3B’SI30K PiBHA CEPOTOHIHY 3 MOUYT-
TSAM cIpaBeXauBocTi JroguHu. IlikaBo, AKMM YMHOM rOPMOHHM BILITMBAIOTHh Ha
JoJchKi emonii? Bnpasa das peazysarts. CepoToHiH Ta MOBeJiHKA JIOAUHHA.

PesyabTaTr

OuikyBaHi pe3ynbratv HaB4YaHHA (YyeHb / yyeHuus...)
« [osicHioe: ocobnueocti EHOOKPUHHOI CUCTEMMU NIOAUHMU

* OpeaHizosye: IHPOPMYBAHHA ons noBeaeHHs B3aeMO3B'A3KY €HOOKPUHHOI CUCTEMM
3 iHWKUMK didionoriyHMMK cuctemamm

* Busiensie cmaeneHHs Ha pieHi peacyeaHHs ma rosiCHIOE 3Ha4eHHS eHOOKPUHHOT cucTe-
MU Yy perynauii NoBeaiHK1 NioanHn

Camopo3BUTOK

Camonasuanna. Komynikamuene 3asdanHs. IrpoBa BupaBa. KpocBopn
«'opmoHM» .

CamoouinweanHns. Penpodykmuene 3aedanns. Tect-BinTBopenHa. EH0-
KpHUHHA CHUCTeMA.
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Finoghi3 € 00HUM 3 Haliea)knusiwux op2aHie y pe2ynayii o6miHy
peyo8uH i yeHmpom eHOOKPUHHOI cucmemu.

bepHapoo Ycau (1887-1971) -
apzeHMUuHcbKUU ¢hizionoe, naypeam Hobeniscokoi npemii (1947)

tA

§10.4. EHAOKPUHHI 3A/103U

AHanisyemo! ¥ cBoiit HoberiBerkiit ekiii B. Vceit Bigmiuas: «He minvku
cexpeuiss KOMCHOL 3a103U pezysioemyves 8i0nogidHo 0o opzaHiyHUX nompeb
KOJXMCHO020 MOMEHMY, e MAKON} ICHYE PIBH08A2A MINHC CEKPeUielo PIBHUX 3a-
1103. PigeHb UYKPY 6 KPOBi... nidmpumyromuvbcs 6 MeHax HOPpMU, MOMY ICHYE
pieHo8aza Mmixc 3a103aMU 6HYMPIUWLHBLOL CeKpeuil, AKI 3HUMYIOMmb pi6eHb
UYKpY 6 Kposi (nidwaynkoea 3anosa ), i mumu, aki itozo nidsuwyroms (ne-
pedHiil zinogis, Ha0HUpHUKU, WumonodioHa 3ano3a mowo)». IlikaBo, AK
€HJJOKPWHHI 3aJI03U TaK y3TO’KE€HO CIiBIIPAIIOIOTH?

3MICT

AKi 0co6/MBOCTI 322103 BHYTPILLIHbLOI CeKpewii?

EHOOKPUHHI 3ANO3U (mar. glandulae endocrinae) yTBOpeHi eHJO-
KPUMHOIIUTaAaMUA a00 HeHMpPOeHJOKPUHHUMHM KJIITHHAMH, MalOTh I'YCTY CITKY
KPOBOHOCHUX CYAHH, 6araTo HepBOBHUX BOJOKOH. Ile rinmodis i emidis, mu-
TONOJi0OHA Ta MPHUIIUTONOAIOHI 3a103M, THUMYC Ta HaJHUPKOBi 3a03u. Yci
BOHM MAalOTh TiCHI 3B’A3KM i3 HEpPBOBOIO Ta iMYHHOIO CHCTeMaMHU 3 YTBO-
pPeHHAM (GYHKI[IOHAJIBLHMUX CHCTEM Jd HaJifHOI peryJdiii romeocrasy, 3a-
XMCTY, ajamnTailii, moBefiHkM Toimo. Hampukiaja, rimoraimamyc, rimodis,
HaJHUPHUKU YTBOPIOIIOTEH CTPec-peaji3yiouy CUCTEMY.

Bunium 1eHTPOM eHJIOKPUHHOI CUCTeMH, AKUH KoopAuHYEe (PYHKITIOHY-
BaHHS €HJOKPUHHUX 3aJI03 Ta 00’€IHYE eHAOKPUHHI MeXaHisMM peryasamii
3 HEepPBOBUMH, € rimorasamyc. CBol 3B’A3KM 3 €HJOKPHUHHUMM 3aJI03aMH
el BiAAis MPOMiXKHOTO MO3KY peaJidye uepes3 JABa BUAU HEHPOTOPMOHIiB:
cTaTUHU (IPUTHIYYIOTh BUJIIJIEHHA IHIIUX F'OPMOHIB) Ta JibepuHU (IOCUIIO-
IOTh IXHIO JIi10).

flke 3HaYeHHA 32/103 BHYTPILLIHbOT CeKpeLii?

rnodisz (HUKHiT MO3KOBUI MPUAATOK) — Henap- « 2 .
Ha eHOOKPUHHA 3aJ03a, pO3MAaulo8aHa 1 20J08HO- \\1 - pf
my mo3xy. lle HeBenukuili yrBip, macow go 0,5 r, z J o
Ma€ TPU YacTKU: nepedHio, NPoMi’HYy Ta 3adHIO. < ,aé‘

Ilepenusa uwacTka rinodisza BHUpPOOJsIe TOPMOHH, A

AK1 peryJjmIOTh piCT JIOAWHU (20pMOH pocmy) Ta o o
BILJIMBAIOTh Ha J1AJBbHICTH IHIINX €HAOKPHUHHHUX 3a- bﬁ A Pog ‘~f"
J103 (mponHhi zopmonu). CepejHa yacTKa BUPOOIIAE ' d "‘
MeNLaAHOMPONiH, 10 CIPUAE CUHTEe3y MeJIaHIHY WU _ )
3YMOBJIIOE KOJIip HIKipu. 3agHsa dacTKa rimodisza In. Tinogpiz —

UeHmparsbHa aHKa

BHKOHYVE HKIIIO «Jerno» I'OPMOHIB, AK1 CHHTe3yV- . -
¥e QL A P : y €HOOKPUHHOI peaynsyii

IOThCA B TrimoTajJaMycl — éa3onpecuny i oxcumo-
yuny. BazonpecuH 3MeHITye BUBeJeHHA cedi, MiIBUINYE KPOB’AHUN THUCK,
a OKCUTOIIUH PEeryJiioe MeBHI penpoAyVKTUBHI GYHKIII (mosoru, JakTalliio).
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Eniciz (mmumkonoai6bHa 3ayos3a, BepXHiil MO3KOBHA

MIPUJATOK) — HeNnapHa eHOOKPUHHA 3aJ03a, W0 pPOo38U-
eaemuvcs AK eupicm npomidxcHozo mosky. Maca ioro y
nopocyaol moguHu — 100—-200 mr. Yepes opranm 3opy
emmiisz oTpumye cBiTJIOBY iH(popMallifo IIpo 30BHINIHE
cepemoBHIIe i 3abe3neuye MisAIbHICTL «0ioJIOriYHOTO Iro- :
IVUHHHUKa». B enidisi cuHTe3yeThCcs TOPMOH MeJIaTOHiH, In. Enighia noduHu
SAKMUH 3amobirae nepeguyacHOMY CTaTeBOMY PO3BHUTKY,
Oepe ydacTh y 0i0JIOriUHMX pPUTMax opraHiamy Ta iH. CBiTJIO 3[iMCHIOE Iajb-
MiBHUII BILIMB Ha aKTHUBHICTHL eImriciza, a TemMpaBa — crtumyaioroumii. Ilix
BILTMBOM COHSYHOTI'O CBiTJIa B emii3i BUpPOOJISETHCA CEPOTOHIH, a B HiUHUIA
yac — MeJaToHiH. B ocTaHHi poku i3 MenaTOHiHOM IMOB’A3YIOTH TAKOXK CIIO-
BiIbHEHHSA ITPOIECiB CTapiHHA U IMOAOBXKEHHSA TPUBAJIOCTI KUTTHA JIOAWHHA.

LLluTonogibHa 3ano3a (TupeoifHa 3aj03a) — Henap-
Ha eHOOKPUHHA 3a]03a, pO3MAUL08AHA HA nepedHiil
nogepxHi wjumonodiéHozo xpaw,a zopmati. Bona npu-
KpillIloeThbcsl 0 Tpaxel i ropraHi IIiJIBHOIO BOJIOK-
HHCTOI0 TKAaHWHOKI M CKJIaJaeThcAd 3 IIpaBol i JiBol
IOJbOK, 3’eqHaHUX mnepemwuiikom. Ile HaitbinbmIa
3 eHJOKPHHHUX 3aJio3, Maca AKol o0amspko 30-60 r.
IIMutonoxnibua 3ax03a BUJ1JNSE HOLOBMICHI I'OPMOHH
mupokxcun it mpuilodmuporHiH Ta TOPMOH mupeo-
kaavyumoHii. TUPOKCHUH 1 TPUAOATUPOHIH CTUMYJIIO-
IOTh picT i PO3BUTOK OpraHiB i TKaHWH, OCOOJIHBO
KicTKOBOI Ta HepBoBOi. KpiM TOro BoHM IPHCKOPIOIOTH OOMiH pPEeUOBUH
BUALIeHHA eHeprii. TupeoxkanbluToHiH peryaioe BMmict Kanbilito B KpoBi
CcIIpusi€ ioro 36epeXeHHI0 B KiCcTKax.

MpuwuTonoaibHi 3ano3un — napHi eHOOKPUHHI 3aN03U Y 6U2AA0i MaALEHb-
KUXx mineub, 3aHYPeHUX Y MKAHUHY wumonodioHol 3ano3u. Ilpuimurormo-
ni6HiI Ta muTOomOAiIOHA 3a/103a BKPHUTI CIILJIBHOIO BOJIOKHHCTOIO KAaIlICYJIOHO.
3arajbHa Maca IIUX HaWapiOHinmmX 3amo3 6amsbko 0,3 r. KiaiTuHmM 3a7103
CHUHTEe3YIOTh napamzopmoH, SKUi peryiaioe oomin Kainbiiiio.

Tumyc (3arpyauHHa, abo BUJIOYKOBA 3aJI03a) — HenapHa eHdoOKpUHHA 3a-
n03a, pozmauwosana 3a zpyoduroro. I1a 3anmosa ckagaeTsecsd i3 3aI03UCTHX
KJITHH, K1 YTBOPIOIOTE Bl YacTKHU, II[0 HAragyioOTh BHU-

Jouky. Maca i po3Mipm 3aJ031 3MIHIOIOTHLCA 3 BiKOM. N
Y HOBOHApPOMKEHOI'0 BOHA BaXUThL OMU3BKO 12 T, B iy

In. UlumonodibHa
i npuwumonodibHi
3arno3u nduHU

51
51

migyiTkoBoMy Bimi — Osgmspko 40 r, a micias craTeBo-
ro AO3piBaHHA Maca 3aJI034 MOCTYIIOBO 3MEHIIIYETHLCH,
3aMINYEThCA KMPOBOIO KJIITKOBHHOI M Y IIOXUJIOMY
Bimi Maca 3ay103¥ cTaHOBUTHL 0Ju3bK0 14 r. Tumyc Bifmi-
rpa€e OCHOBHY DPOJIb V PO3BHUTKY KJIITUHHOI'O iMyHiTe-
Ty. JloBeleHO Ba)KJIUBY POJIb I[i€l 3aJI03W Y pPeryiadairii
AaKTUBHOCTI HAJHUPKOBUX 3aJI03 Y BCi mepiogu KUTTA
aoauau. OCHOBHMM TOPMOHOM 3aJIO3W € MUMO3UH,
AKUM BnauBae Ha audepeHnianio T-aiMmporiuTis.
HagHupkoBi 3ano3n — napHi eHOOKPUHHI 3an03U,
posmawosaHi Had Hupkamu. HaJHUPKOBI 3ayo3u

In. Tumyc noduHU

In. HadHupkosi
3an03u nouHU
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CKJIAJAEThCA 3 JIBOX INIApiB: 30BHIIIHHOT'O KOPKOBOTO i BHYTPIiIIHEOTO MO3-
KOBOIo, AKi (YHKI[IOHYIOTh He3aJIeKkHO OJWH Bij omHOro. Pazom i3 HUp-
KaMHi HaJHUPHUKHK PO3MiIlleHl B KMPOBIiHA KaIlcyJii I BKPHUTI HHUPKOBOIO
daciiiero. IIpaBuit HaAHUPHUK Ma€ TPUKYTHY POPMY, JiBUH — IiBMIiCAUHY.
Y mopocsol JOAUMHN Maca HagHUPHUKIB nocsarae 10—14 r. KopkoBuii map
BUAPOOJIAE T'OPMOHU KOPMUKOCMepoidu, fAKi peryaioloTh BOJHO-COJIbOBUI
o0OMiH Ta 00MiH OiJIKiB, >KHpiB i ByrjeBoAiB. Mo3KOBHH IIap BHUILJISIE IOp-
MOHU adpeHalin Ta HOpadpeHalin, 10 3abe3leuyloTh HeraiiHy Mo0iriza-
IIil0 pecypciB opraHiamMy, aKTHUBi3aIlilo (OyHKIII# opraHiB, CIIpsSAMOBaHY Ha
BHJKMBaHHSA OPraHi3My B CTPeCcOBHX cUTyalliax. DyHKII] HaJHUPKOBUX 3a-
JIO3 CKJIAJIHI ¥ pi3HOMAHITHi: BOHM peryJiiloTh 00OMiH pedoBUH, TUCK KPOBI,
TOHYC M’s3iB, cTaH iMyHiTeTy Ta iH.

Bionoria + Mucteyteo @ Jupuzenwm (nam. dirigio —
cnpamosy) — JawduHa, Axa 3abe3neuye nidzomosky
meopy 00 8UKOHAHHSA Ma Kepye 8UKOHAHHAM MEOpPY op-
Kecmpom, xopom, ancambaem. Yomy zinogiz Ha3usawmo
dupuzeHmom opKecmpy 3an03¢

Aki ocob6/mnBOCTI 332103 3MilLaHOT ceKpewii?

3aJio3u 3MimaHol cekpelil (abo rerepoKpuHHI 3a103M), 3JaTHiI IO 30B-
HIIIHBOI Ta BHYTPiIIHBOI cekpenil. [lo HUX HaJeXkaTh IIAIIJIYHKOBa 3a-
Jlo3a, cTaTeBi Ta cJAMHHI 3a03u. Taki 3a/103M MalOTh B CBOIHl CTPYKTYpi
€HJOKPUHHI KJITUHHU, AKi IIPOAYKYIOTH 'OPMOHHU Ta N'OPMOHAJIbHI pPEeUYOBH-
HHY, a TaKOoX KJITHMHHU, AKi BUALIAIOTH cekpeTu. Hanmpukiaan, cIMHHI 3a-
JIO3H CEeKPeTYIOTh CJIMHY Ta YTBOPIOIOTH iHCYJiHONONIOHHMHA UMHHUK POCTY.

MiawnyHkoBa 3ano3a — ye HenapHa 3a.J03a, KA 8Upobase MPABHUIL CiK
(306HIWHA cexpeuis) ma 2opmoHU (6HYmMpiwHa cekpeyis). Ila TpaBHa 3a-
Jo3a po3TallloBaHa I03aJy IILJIVHKA, CKJIAJaEThCSA
3 TOJIOBKHM, Tijma i xBocta. IligmayHKoBa 3ajiosa
Ma€ BUIJISAA BHUIOBXKEHOI IipaMiKM 3aBIOBXKKH
20 cM. 'opMOHM OiAIMJIIYHKOBOI 3aJI03U — IHCYNiH
1 2110KA20H — peryamioTh ooMiH ByrieBomiB. Ilin-
BUIIIeHHA ceKperllii iHCYJIiHY Belle 0 30inbIIeHHS
NOTJIMHAHHA IJIIOKO3Y KJIITHHaMU 1 BiAKJaJaHHA B
MeviHIi Ta M’s3axX IJIIKOreHY, 3HMKEHHS KOHIIeH-
Tpalil I'JII0Ko3W B KpoBi. I'JIFOKaroH i€ mpoTujiex-
HO iHCYJIiHY — CTHMYJIIOE PO3Iell/IeHHA [JIiKOreHy In. MidwnyHkoea
10 TJIIOKO3H. 3a/iosa

CrarteBi 3ano3n — ye napHi 3a103u, AKi 6upobaAIOMb cmamesi KAIMUHU
(306HiWHA cexpeuisn) i cmamegi 2opMoHU (6HYmMpPIiwWHA cekpeyis ). HonoBi-
YMMHU CTATeBUMH 3aJI03aMH JIOJAUHHU € A€UKa, a KiHouuMHu — aeuHuku. Cra-
TeBi 3aJI031 Pa30M 3 IPOAYKI[IE€I0 CIIePMATO300HIB 1 ANIEKJIITUH BUALIAIOTH
V KpPOB cTaTeBi ropMoHU — aHdpozeHU i ecmpozeHu. O6UABi rpymnu ropMo-
HIiB YTBOPIOIOTBECA SK Y UYOJIOBiUMX, TaK 1 B ’KIHOUMX CTaTeBUX 3ajlo3ax.
OnHak y 40JOBiKiB IlepeBa’kaloTh aHAPOTeHU, a B *KIHOK — ecTporeHu. Haii-
AKTUBHINIIMMH cepejJi aHAPOTEHIB € TECTOCTEPOH, a cepejl eCTPOTeHiB — ec-
Tpagios Ta nporectepoH. CraTeBi TOpMOHU IIOUMHAIOTH BUPOOIATHCA IIe B
3apOJKOBOMY IIepio/li, BOHU KOHTPOJIIOIOTh YTBOPEHHSA I picT yciX opraHiB
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yoJI0Biuol Ta KiHOUOI cTaTeBUX CHUCTEM,

BHU3HAUAKTh THUI CTATYpPHd i 0cOOJIMBOCTI (QF
OyIoOBH KiCTKOBO-M’s30BOro amapary. ¥ _‘)?
mmepioJi cTaTeBOro NO3piBaHHA BOHHU Bil- ‘l‘\/),

MMOBijal0oTh 3a ()OPMYBAaHHA BTOPHUHHUX

MiH peuoBUH, (pi3sMUHHM Ta NCUXIUYHUN
PO3BHUTOK. In. Cmamesi 3ano3u

Bionoria + MeguuuHa @ V uiil 3a103i 6ausvko 1 man
ocmpieuié eHOOKPUHHUX KJAIMUH, WO YmeEoplowmb iHCY-
JAiH, 2/II0KA20H, ZpesiH, comamocmamuH ma desaki iHwi pe-
yosunu. Ix enepue eidxpue ma onucae we y 1869 poui
Himeuvkull anamom Ilayav Jlanzepzanc. Bukopucmaiime
3anponoHo6aHi ckaadu ma 3anuuilimes JAMUHCLKY HA38Y
3an03U, Y AKLUL po3mauloéaHi yi ocmpieui.

CRE PAN AS

KopoTko npo rosnoeHe

»  EHOOKPUHHI 3ANO3W — ye 3an103u eHympiuwHb0I cekpeuyii, aKi He Maomb 8UIOHUX
MPOMOK, ymeopHKMb 20pPMOHU ma CEKpemyroms iX y Kpos, nimgby ma rikeop.

» o 3anos BHyTPILWHbOT cekpeLii Hanexartb rinodis, enigis, wmrtonogidHa, NnpuLMUTONO-
AiBHi, TUMYC, HAAHWPKOBI 3ano3u.

» [do eHOOKPWUHHOI cucTeMu Hanexartb U eHOOKPWUHHI KIITUHU 3ano3 3MillaHol cekpedLii:
NigLWNYyHKOBOI, CTaTEBUX, CIIMHHUX.

AifanbHICTD

HasyaavHe 3a60aHHA. SIka NMpHYMHA Pi3SHOMAHITHOCTI eHIOKPHMHHHX
3an03? CamocmiilHe nepemeopeHHA 3HAHbL Y 2pagiunHy ¢gopny. EH]IO-
KPUHHI 3AJIO3H.

Pozsusanvne 3asdannsa. SIKk «cHiBIpamooOTh» €HIOKPHHHI 3aJ103H7
IIPARTHYHA POBOTA 10. I'imoranamo-rinogizapHa cucTeMa.

I]iHHicHe 3a80aHHA. UH icHY€E 3B’A30K MiK €eHIOKPHHHHMH 3aJ103aMH
Ta cupaBenJuBicTtio? Bnpasa dasa nepexkornanocmi. CraTeBi TOpMOHU Ta pe-
IIPOAYVKTHUBHA CIIpaBeIJIUBIiCTh.

PesyabTaT

OuikyBaHi pe3ynksTaTyv HaB4YaHHA (Y4eHb / yyeHuus...)
* AHanisye 3HaHHs: npo ocobnueocti EHOOKPUHHUX 3AJNTIO03
*  AHanisye pesynemamu: IHOOPMYBAHHA npo B3aemopito eHOOKpUHHUX 3anos3

* Busiense cmaenieHHs1 Ha pieHi nepekoHaHocmi ma obrpyHmosye: 3B’A30K FOPMOHIB i3
couianbHUMK SBULLLAMA

Camopo3BUTOK

CamonaeuanHnsa. Iliznasanvie 3asdanns. IlpaBumo-opieHTup «J[HcKy-
cisg».

CamoouinweanHs. [IpodykmueHo-KoHcmpykmueHe 3aé6danH . TecT-KOH-
cTpyoBaHHA. EHJOKPpUHHIL 3a/1031.
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Cmpec - ye apomam i cmak xxumms.

laHc Cenbe (1936-1989) —
KaHaocekul 6ionoz, asmop meopii cmpecy

§10.5. CTPEC

OuiHweEMO! Mu 3BUKJIM BBaXKaTH, [0 CTPEC — peaKIlid
OpraHiaMy Ha Jil0 HEIPHEMHOI'O UM IIKiJJHMBOIO UMH-
HUKa. Ane ¢ismuHi HaBaHTa*KeHHS U 3aHATTA CIOp-
TOM — Ile YUHHHUKH, 1110 MAIOTh KOPHCHEe 3HAUEeHHS IJIS
aoauHA. YoMy i 3a AKUX YMOB I[i YAHHUKHU MOKYTh
CTaTU CTPECOBUMMU?

3micT

3a AKUxX ymMmoB YNHHUKU Ha3UBAKOTb CTPECOBMMM?

CTPEC (Bim aHIJ. stress — HaIlpyXXeHHf) — Hecneuyu@iiHa Heupozymo-
paavHa 6idnosgidv, wo euHukae nid diew 6ydv-AKUX CULLHUX NOOPA3HUKIE
(cmpecopis ) i cnpamosana Ha adanmauir opzaHidmy. TepmiH «cTpec» y
HayKy Bruepiie BBiB y 1932 pori ¥. B. KeHHoH y ¢B0oiX KJIacHYHUX poboTax
3 YHiBepcaJIbHOI peakIiii «0opoTucs 4m BTikaTtu». 1A JOAUHU cTpecopa-
MH MOXKYTh OYyTH TpHBaje TOJOAYBAHHA 3 METOI0 CXYAHEHHA, HaJMipHAa
KiJBKiCTh 12Ki 1 IMTTHA, IOCTiMHA CAMOTHICTH UM IIPUCYTHICTH 1HIIMX JIIO-
e, BIIUBU KOH(JIIKTY UM JIOBrooUYiKyBaHe HapOIKeHHsA NUTUHHU. Byab-
AK1I 3MiHM B KHUTTI JIOAUHU, 110 3MYHIIVIOTH OpPraHi3M HaOpy:KyBaTHCH,
roTyBaTHCA A0 Aill Yy HOBUX YyMOBax, OyAyTh cTpecopaMu. AJie TOJIOBHOIO
03HAKOIO0, III0 BU3HAUAE CTATyC CTpecopa, € IMOPYyIIeHHs roMeocTasy.

3a NIpHUPOJOI0 BIIMBY UMHHHUKU CTpecy JIOAWUHU IOJAiIAI0TH Ha TpPy-
nu: ¢i3uwHi (creka, XoJoJ, BiTep), XimiuHi (BILJIMBU BYIJIEKHCJIOTO rasy,
TOKCHHIB, coJieii), 6ionozivri (iHpeKIiliHiI 3aXBOpIOBaHHA, HecTaua 4 HaJ-
JIMIIOK 1K1, BIIJIMB IIapasWTiB) Ta coyianvHi (cTpaxX, HeOesneka, KOHQIIIK-
TH). 3a BUXiTHUM IXKepeoM BILIMBY CTPECOPU MOXKYTH OYVTH 306HIiULHIMU
(ex30zenHumu) (HampuKIajz, TpaBMU) U eéHympiwHimu (eHdozeHHUMU)
(HanpukJajg, 6i1b).

Bnoaus cTpecopiB 3aj1eKUTh BiJl iIXHbOI iIHTEHCUBHOCTI ¥ TpuMBaJocTi Aaii,
(piBMYHOr0 I IICUXOJOTIYHOI'O CTaHy OpraHiaMy. Tak, IMO3UTHUBHI eMOIIil Mo-
JKYTh 3MEHIIUTUA HeTaTUBHUM TpUBaJIUil BILIUB TPUBOI'U I Ilepe’XMUBaHb, a
HeraTUBHI — IMOCUJUTHU MOit0o Ha opraHism. Ciig 3a3zHAUUTH, 10 He KOXKeH
BILJIUB BUKJIMKAa€E cTpec. CiabKi BIJIMBYU He IPUBOAATE A0 cTpecy. I1la Bigmo-
Bilb BUHMKAaE JIHIIE TOJi, KOJH BIJIHB cTpecopa (He3BHYHOIO IJIS JIIOAUHHA
o0’ekTa, ABHUIIA 200 AKUX-HeOYAb iHIMNX (aKTOPiB 30BHIIITHLOTO cepeOBH-
I11a) IepeBepIllye 3BUYalHi IIPUCTOCYBAJIbHI MOKJIMBOCTi OpraHismy.

Bionoria + 3popos’a & Hedocmamuicmv adanma-
yii abo il 6i0xXUNEeHHA MOHce cmamu NPUYUHON NCUXiy- [ |
H0z0 po3anady, AKUlL HA3U6AIMb CUHOPOMOM pearyii v/
Ha cmpec. Oyinimb 3HAYEHHA PI3UYHUX HABAHMANCEHD
0ns 3anobizanHsa «posaadie adanmauii».

AKUIA MmexaHi3M BNAUBY CTPECOBUX YMHHMKIB?

Ilisg cTpecopiB IOYMHAETHCA 3 NOPYILEHHA IoMeocTa3dy. 3MiHM HOro Ia-
paMeTpiB (HaIpHUKJIaJ, TEMIEPATyYPHU TijIa YA BMICTY cOJiell ¥ KPOBi) CTAIOTh
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CUTHAJIOM [JI aKTUBAIlil BUIMUX PeryJATOPHUX IEeHTPiB HEPBOBOi, eHO-
KpuHHOI Ta iMmyHHOI cucteM. Ile wopa nisxyav, zinomaaamyec, 2inogis,
AimbivHa cucmema, pemukyaiapHa gopmayis, mumyc. Ilig ixHiM BOIUBOM
BiZiOyBaeThCcA afanTalisd QYHKIIOHAJIbHUX CHCTEM Ta aKTHBAIlid CTpec-CHcC-
TeMHu. li cKIIafHUKU OPraHiB3OBYIOTh Hecneyu@iuHy adanmueHy 8i0noeiodv.
Crpec-cucTeMa TakoX MOOLII3ye (pyHKI[IOHAJNBHI CHCTEeMH, BiAIOBiJaIbHI
3a cneyugiuHy adanmueHy 6idnoidv 10 KOHKPETHOTO cTpecopa.

OCHOBHUM pe3yJbTATOM aKTHUBAIlil cTpec-cUCTeMH € 30iJbIIIeHHS ce-
Kpellil TJIIOKOKOPTHUKOINIB Ta aJpeHasiHy — TOJIOBHHUX CTpec-TOPMOHIB,
[0 COPHAITH MOOigizaIlii aganTuBHUX (PYHKI[IH opraHiB i 3a0e3meuyroTh
30inbIIeHHA 1X eHeprosabesneueHHsa. OJHOUACHO cIlocTepiraeThbes i 36iab-
IIeHHA ceKpellil coMaTOTPOIIiHY, III0 aKTUBYE OOMiH pPeUyOBUH.

flke 6io/s0riyHe 3HaYE€HHA CTpec-peakuin?

Y BigmoBinp Ha [il0 CTpecopiB B OopraHidaMi BHHHKAaIOTh CTpec-peakIlii,
10 € CKJIAZIOBOIO 3a2aNbH020 adanmauiilHozo cuHopomy.

3aranbHMA aganTauilHMA CMHOPOM — CYKYnHicmb adanmueHuUX peak-
yiit, w0 uUHUKaOMb 6 opzaHizmi N0JuHU npu 0ii cmpecopis i cnpAmMoBaHi
Ha nidmpumarHs zomeocmasy. Jjis po3yMiHHS POJi IILOTO CUHAPOMY B
ajanrTalii opraHisMy cJji 3BepHYTH yBary Ha II’fTh aJalTUBHHUX e(eKTiB:
1) 30inbIIeHHA KOHIIEHTpAILll B IIUTOILJIa3Mi YHiBepcaJbHOIo MoOijizaTopa
(byHKIOIA — KaJdbIlil0 Ta aKTHUBAIlil KJIIOUOBUX PETryJIATOPHUX (epMeHTiB —
npoTeiHKiHa3; 2) akTuBallid MeMOpaHHUX OiJNKIiB 3aBAAKH 30iJBLIIEHHIO
aKTUBHOCTI Jiinas i ocdoirinas; 3) Mobiizallisa eHepreTUYHUX i CTPYKTYP-
HHUX pecypciB opraHiamMy, M0 BUpPaKaeThcAd B 30iJbIIIeHHI B KPOBi KOHIIEH-
Tparii IIIOK03H1, JKUPHUX KHCJIOT, aMiHOKMCJIOT; 4) clipaMoBaHa Iepeaaua
€eHepreTUYHUX 1 CTPYKTYPHUX pecypciB
v (YHKIIOHAJIBHY CHCTEMY, IO 3Ailc-

HIOE JaHy ajanTalliiiHy peakiiito; 5) ak-
THBAI[ld CHHTEe3yY HYKJEIHOBUX KHCJOT i
0iJIKiB y pi3HHX opraHax.

ApanTaniiiHuii CHHIPOM IIPOXOJUTH V B;;’Sﬂ:“ﬁ
TPH CTazii. Cmadia mpueozu (a_uIapM-pe- pnoqanf; ------------------------ e
aKIlisg, KOPOTKOUacHa ajJanTallisa) 3abe3-  snausy
meuye HeTaWHy MoOijgizallifo 3aXMCHUX
cun opraHiamy. Tak, mij BILIMBOM TIoOp- T
MOHIB V JIOAUHHN 301JBIIVETHCS YacTOTa
1 cuJla CKOpPOUYeHb cepld, MiABUINYETHCA
apTepialbHHHA THUCK, PiBeHb TI'JIIOKO3W B KpPOBi, PO3IINPIOIOTHCA OPOHXH,
3BYIKYIOThECS KPOBOHOCHI cyguHH Tomlo. Cmadis onipnocmi (LZOBrocTPOKO-
Ba ajalTallisg) XapaKTepHU3yeEThCA BiJHOBJIEHHAM IIOPYIIIEHOTO I'OMeOoCTasy
1 miABHINIEHHAM CTIMKOCTI He JuIlle A0 Ail BUXiZHOro cTpecopa, ajle M J0
IHIIUX CTPecOBUX YMHHUKIB (IIepexpecHa CTiliKicTh). CHHTe3yI0ThCA 0iJIKKN
M’sA3iB, YTBOPIOIOTHCS €PUTPOIUTHU IJIA 3a0e3leueHHA N0JaTKOBHUX IIOTPeb
V KHCHi, 30iJIbIIYEThCA KiJbKicTh (hepMeHTIB AJs CHHTe3y OiJNKIB B pobo-
YHUX OpraHax, 3pOCTa€ KiJbKiCTh aHTHUTIJ, IO MiJABUIIYE IMYHITET TOIIO.
Cmadia éucHal)ieHHA IPU3BOAUTH 10 BHUUYEpPIaHHA Pe3epPBHUX MOKJIHBO-
cTeit opraniamy. Ha 11i#t cTazii cTpec i3 M0o0iIi3y0U0oro KOpUCHOTO eycTpeca
MMePeTBOPIOEThCA Ha IMIKIIIWMBUN BHUCHAXKYyIOUU#A mauctpec. [[uctpecu cyipo-
BO/KYIOThCA THUIIOBMUMH 3MiHaMH B OpraHisMi, sIKi HasWBalOThCA TPiagoio
Cenbe: 1) pospocTaHHA KOpPU HAJHUPKOBUX 3aJ103; 2) 3MEHIIIeHHS TUMYCY;

\ ’ "

4 Crapgia Crapin
TpuBoru BUCHa-
PKEHHA

Crapin
aganTauii

In. Cmadii cmpecy 3a I. Cenee
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3) mosiBa KPOBOBUJIMBIB B CJAM30Biil 000/JI0HIII TpaBHOTO KaHany. SIK cTBep-
mxyBaB I'anc Cenbe «..iuwe dekinvka o3Hak OillcCHO Xxapaxkmepusylomb
0y0v-aKYy KOHKpPEemHYy Xx60polby, Oiavllicmb He CUMNMOMIE € CRiAbHUMU
0as 6azamvox pidHUX X80pP00 » .

Y pesyabTaTi B3aEMOil cTpec-cUCTeMHU W (DYHKI[IOHAJIBHOI CUCTEMH J0-
cATraeThesd BiAHOBJIEHHA romeocrasdy. lle peasisyeTbesa TiIBKM Yy BUIIAAKY,
AKIO cuJja M TpUBaJicTh Ail cTpecopa moMipHi. HagmipHuit i TpuBaamui
BIJIUB CTPECOPiB BUKJIMKAE IIePETBOPEHHS aJalTHUBHUX edeKTiB B IIKij-
JUBi, IO IIPU3BOJUTL OO0 IOPYUIEHHS (PYHKIIIM 1 MOIIKOIKeHbL OpraHiB i
TkaHUH. llomKomKyBaHMMHU e(deKTaMH cTpec-peakIiii MOXXyThb OyTu: Ie-
peBaHTakeHHA KJIiTHH Ca’" i 'KMpHUMH KMCJIOTaAMH, II[0 IIPU3BOAUTH [0
MMOIIKO/JKeHHs KJIITHHHUX MeMOpaH, BUCHA)KeHHS eHepreTUYHHUX i CTPYK-
TYPHUX pEeCcypciB opraHiamy, HeperyJjJbOBaHUI KJIITHHHUU picT Ta iH.

Bionoria +3apyb6ixHa aitepatypa @ OdHnum i3
nposaeié cmpeco6ozo cmarny AwduHu € cmpax. Y Illek-
cnipa € maki padxku: «Hailbinrvwe caid xeopobu cme-
peemucsa. O6auna 6yodv; HAlAINWUL cMOpPOXN — CMPax»
(TF'amanem, npuny Jamcovruil ). Ilfo maxe cmpax? Yomy
cmpax € HAuAinuwum cmopojcem opzariamy?

KopoTko npo ronosHe

» CrtpecoBi YMHHMUKMK, abo cTpecopu — ue byOb-ski 00cmamHbO CurbHI 8nnueu nodpas-
Hukie cepedosuwja, 30amHi Cripu4UHUMU MNOPYWEHHS 20Meocmasy.

» Crpec-cuctema — Lie CyKynHiCTb LeHTparnbHUX i nepudepuyHuX CTpyKTyp, Lo opra-
Hi30BYIOTb agarnTUBHY BiAMNOBiAb OpPraHiaMy Ha MopyLeHHA romeocTasy.

b [MosuTuBHa ponb cTpec-peakuiin nonsarae B akTuBi3auii NPUCTOCYBarbHUX 3aXUCHUX Me-
XaHi3MiB Ta niaBULLEEHHI ONiIPHOCTI opraHiaMy LoAO BMfVMBY CTPECOpIB, a HeraTuBHa — €
OCHOBOIO 1151 PO3BUTKY 3aXBOpPIOBaHb 3a YMOBW CUMbHOTO, TPUBANoro BrfuBy CTPECopIB.

AiaAbHICTD

Hasuanvhe 3agdanHs. UYn MOKIMBE KHUTTA JIOOHUHH 0e3 crpecy? Oui-
HI0BAHHA 3HAHb 3 euKopucmaHuam cxemu «Xmaprwa mepminie». CTPEC.

PoszsusanvrHe 3asdanHus. Illo BinOyBa€eThcs B OPraHi3Mi JIOJIUHHU ITiJX Yac
ctpecy? IngopmauiiiHo-nowykoea eénpaséa. Bniaus cTpecopiB Ha opraHisMm
JIIOJAVHMN.

I[inHicHe 3a60aHHsA. UM TOTOAMKYETECh BH 3 PO3POOJEHHMH «aHTHCT-
pecoBUMHU» pexkoMeHAaniaMu? Bnpaea das eubipxosocmi. PekoMmeHgamii
070 3amobiraHHsa AUCTpecY.

PesyabTaT

OuikyBaHi pe3ynbTaTi HaB4YaHHA (Y4eHb / yd4eHuus...)
* QuiHroe 3HaHHs: npo CTPEC
* QOuiHroe pesynsmamu: IH@OPMYBAHHA npo Bignosigb opraHiamy Ha BNivMB CTPecopis
* Busiensie cmaeneHHs1 Ha pieHi 8ubipkogocmi ma OUJHKE: 3Ha4YeHHs 3HaHb Ans 3anobi-
raHHsi AUCTpECiB

Camopo3BUTOK

CamoHaseyaHHA. [[iHHicHO-emouillHe 3a80aHHA. «IIlo Mae 3HATU KOXKHaA
mopuHa?..» Ppeilim «..npo cmpax».

Camoouinweanusa. IIpodykmueHo-meopue 3aedanHs. TecT-cTBOpeHHS.
Crpec.
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MeduyHi 0ocnioxeHHA MOXymb 3anponoHyeamu /I00UHiI
wacnuee ma npodyKmueHe Xumms.

Epn Cazepneno (1915-1974) -
amepukaHcbKul hapmakosioz ma bioximik, naypeam Hobenigcokoi npemii (1971)

§10.6. EHAOKPUHHA PETy/AALIA TA HAYKOBI

AOCAIAXKEHHA
3acToCOBYEMO 3HaHHA! CazepieHA OTPHMAaB IpeMil0 «3a |l
BiIKPUTTA MeXaHi3My il ropmoHiB». CyTHicTh Yy TOMy, IO o

il BOIJIMBOM I'OPMOHIiB, III0 € IePBUHHUMMU MeCCeH/I’KepaMu,
B KJITHHHHX MeMOpaHax KJITHUH-MillleHel, YTBOPIOETHCA
peuoBuHa (mukgaiuHuiit AM®), 00 € «BTOPUHHHUM IIocepes-
HUKOM». | meil HoBMiI 0ioJIOTiYHMI NPUHIIUI € 3arajJlbHUM
MexaHidMoM il 6araTbox ropmoHiB. IlikaBo, y uoMy 3Hauy-
OIiCTh I[LOI'O BiIKPHUTTS.

3MICT

AKi YAHHUKM BU3HAYAKOTb HOPMA/IbHY AiA/NbHICTD Ta NOPYLUEHHA eH-

AOKPUHHUX 3a/103?

OCHOBHOIO YMOBOIO ONITUMAJIbHOI AiAJBbHOCTL eHIOKPUHHUX 3aJI03 € VIIO-
PAIKOBaHICTE 11 B3a€MO/Iil 3 HEPBOBOIO Ta IMYHHOIO cicTeMaMi. BaKJIuBicTh
IUX 3B’A3KIB IiATBepJ’KeHa YHCJIEeHHUMH IOCJiJKeHHAMHU: Timoragamyc
CHHTe3ye I'OPMOHH, II[0 BILIMBAIOTh Ha AiAJbHICTH rimodisa, mocepegHHUKa-
MM IMYHHOTO BIJIUBY Ha €HJIOKPHUHHY CHUCTEMY € IIeNTHAU THUMYyca I IIHUTO-
KiHM, IIpOSBU BHINOI HEpBOBOI JiAJBHOCTI IIOB’A3aHi 3 JIi€l0 CEepPOTOHIHY,
enpopdiniB. Big craHy mux B3aeMo3B’sA3KiB Ta opraHiB eHJOKPHUHHOI CHC-
TeMHU ¥ 3aJIeKUTh, UM OyJe JIIOAUHA 30poBa abo Oyae cTpaskaaTH Big rop-
MOHAaJBLHOTO 30010.

IIprunHaMu eHJOKPUHHMUX 3aXBOPIOBAHb MOXKYTh OYTH IIPUPOAHiI # co-
1miaJbHi, 30BHINTHI (€K30TeHHi) I BHYTPIiIlIHI (eHAOTeHHi) YMHHUKU (IUB.
Ta6I).

Tabnuus. NPUHUHU EHOOKPUHHUX 3AXBOPHOBAHDb
Kareropii Mpuknagu
LKianmBi 3BMYKK, HEMpaBUbHE Xap4yBaHHS, HaaNULWKOBa Maca,
Cnoci6 »xumms AucTpec, NopyLUeHHs puTMy coH-6aabopicTb, WKIANUBI yMOBU npaLi,
rinognHamis Ta rinokKiHesis.
@i3nyHi (MexaHiyHi TpaBMH, LWKIANUBI BMITMBU BUNPOMIHIOBaHHS),

HaskonuwHe ol T Sl . i g
cepedosuue XiMiYHi (Yy>XopiaHi peqoBUHU-KCEeHOBIOTUKK), BionorivHi (Bipycw,
XBOpo6OTBOPHI 6akTepii, TBapUHMU-NapasnTm)
BikoBi 3MiHM Ta npouecu cTapiHHSA, cnagkoBi XBopobu HEPBOBOI,
: TpaBHOI, KPOBOHOCHOI cucTeM, HabyTi Ta BpOAXKeHi aBTOIMYHHI
Cnadkosicmb P P i POAX y

3aXBOpPHOBaHHA, ClaKoBa CXWUITBbHICTb A0 NEBHUX eHOOKPUHHUX
3axXBOpHBaHb

HeedeKkTnBHICTb NpodinakTuyHmx 3axodiB. Hu3bka skicTb MeauyHux
nocnyr. HeobrpyHToBaHe BXUBaHHSA NikapCbKUX nNpenaparis

OxopoHa 300poe’s
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Tak, 10 BHYTPiIIHIX NIPUPOSHUX UNHHUKIB Hajle)KaTh MyTallil reHiB, 1110
MOXKYTh CTaTU IPUUYMHOIO rinepiuiasii 3ayio3 (po3pocTaHHA B 00’ e€Mi), TOABHU
NyXJWH, HaJMipHOI U1 HeJOCTaTHHOI (PYHKI[INA OKpeMHUX UK 6araTbox 3aJI03
Toio. IcHye cnmagKkoBa CXMJIBHICTH 0 IIYKPOBOro Aiabery, IopylleHbL pobo-
TH IIUTONOAIOHOI 3a/I03U. ¥ AeAKHUX BHNAJAKaX iIMyHHa cHUCTeMa OpraHiaMy
MOKe IIOMMJIKOBO aTaKyBaTH CBOI BJIACHI 3aJI03U, IO MOXKe IIPU3BECTU IO
iX 3amaJjieHHd, rimep- abo rinogyHKIi#A (HanpukJag, xBopoba XalimMoTo).

Bionoria + OxopoHa 3g0poe’s @ Hod Heobxidnuil nio-
JuHi npomszom Ycvozo Humms, a ilozo Hecmaua 6 op2aHi3Mi
npuzeodumv 00 3ampumku pocmy y Oimeil, nOpYyuleHHs po-
3Yymoeoi akmueHocmi it o6MmiHY peyosuH y dopocaux. Haii-
npocmiuto npoginraxkmuxoin depiyumy itody 6 opzaHizmi €
CNOMUBAHHSA 110008AHOL CONi, HACUYEHOL UUM MiKpoesleMeH-
mom. Jlnsa wozo n0duHi 100?

AKi OCHOBHI rpynu eHAOKPUHHUX 3aXBOPIOBaHb?

Y MixuaponHiit knacudikanii xBopod (MKX-9) eHoKpuHHI 3aXBOPIO-
BaHHA pas3oM i3 HNOPYHIEHHAMM iIMYHITeTy, XapuyBaHHA Ta OOMiHY pedo-
BUH IIOTPaANUIMU y TPeTiit po3xis. 3arajoM eHAOKPUHHI po3Jagyl MOXKHAa
PO3AiNUTU Ha ABi rpynu: rimodyHKIiA (rimocekperlis, Mio NPpU3BOAUTH 0
HecTaudi TOPMOHIB), rinmep@yHKI[iA (rinepcekpelisd, nio Ipu3BOAUTH 10 HaJ-
JIMOIKY T'OPMOHiIB) €HAIOKPHUHHUX 3aJ103.

EHnOokpuHHi nopywenHs zomeocmasy 2110K03U

Hyxpoeui diabem — 1e rpylia MONIUPEeHUX eHJOKPUHHUAX 3aXBOPIOBaHb,
[0 XapaKTepHU3yIThCA CTIHKUM BUCOKUM piBHEM IJIIOKO3U B KpoBi. [liabeT
BUHHKAa€E yepes Te, II0 MiAINIJIYHKOBa 3aji03a He BUPOOJAE JOCTAaTHBO iHCY-
JiHy, abo KJIITMHHU OpraHisMy IepecTaioTh pearyBaTH Ha BILJIUB I'OPMOHY.
OcHOBHUMHM THOaMHU [AiabeTy € IIyKpoBui1 maiaber 1-ro (roHanbKHil aiaber,
1[0 € aBTOIMYHHUM 3aXBOPIOBAaHHAM) Ta 2-ro TUy (Aiaber mopocaux). Cra-
HoM Ha 2021 pik 6;1u3bk0 537 MinbilOHIB JIIOfell Y BCbOMY CBiTi cTpakaaau
Ha IIyKpoBUii niabet, mo cranoButs 10,5 % mopocsoro HaceleHHs, TPUYO-
My miabeT 2 THUNY cTaHOBHUTH 0auM3bK0 90 % yecix BUmagkis.

EHndokpunHi nopyuweHHA wumonodibHol 3anio03u

306 — Ile IpUOYXJicTh Ha IIKi, AKa BUHHKAE BHACJIJOK 30iJIbIIIeHHSA
niuTonoAioHol 3amo3u. ¥ BehoMy cBiTi moHanm 90 % BumaakiB 300a cupuuH-
HeHi medimurom ioxy. EHaeMiuHMi 300 — 3aXBOpPIOBaHHSA, AKe XapaKTe-
pPU3YeEThCA 30iNBITEeHHAM IITUTOIOiI0HOI 3a/1031, YacTilne 6e3 mopyIneHHSA i1
¢GyHKII] i BUHUKAaE B IIeBHUX MiCII€BOCTSAX.

I'inepmupeo3 — 1e crTaH, AKHI BUHUKAae uyepe3 HaJMipHe BUpPOOJIeH-
HA TOPMOHIB IMIUTOIONiIOHOI 3aymo3u. [IpuunHOIO Takoro crany y 0inbmiocTi
BUIIAJKiB € HaAXOMKeHHA HAAMipHOI KiJIBKOCTI THPOKCHHY /0 KpPOBi, IO
MIPU3BOJUTH A0 OTPYEHHA OpraHi3My Ta PO3BUTKY IOpYIIeHb, AKi HasuBa-
I0Th 06a3edoeorw xeopobor (xeopoba I'peiieca, dugysnuilt morxcuyHuil 306).
CuMnTomMaMud € HaJAMipHUN OOMiH peuYOBMH, BUPAYKYBATICTh, APAaTiBJIIH-
BiCTh, IpPMIKaHHA KIHI[IBOK, CXYJHEHHS TOIIO.

I'inomupeo3 — 1e craH, AKUIl BUHUKAaE Yepe3 HeJOCTAaTHE BUPOOJIEeHHA
TOPMOHIB NIUTONOAIOHOI 3a7103U. AKIMO rinmoyHKIiA BUHUKAE V JUTAYOMY
BiIi, To po3BUBaEeThCA KOMILIEKC O03HaAK cuHdpomy Koxepa—/le6pe—Cemena-
Hsa (rimepTpodia HM)KHIX KiHIIBOK, IX M’d30Ba rimeprpodis, CIM3UCTUHI
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HaOpak (Mikcenema), HUBbKUM 3picT, KOTHITUBHI mopyineHHsA). Hecraua
TUPOKCHUHY Y JOPOCJOMY BiIli IPU3BOAUTE A0 M’A30BOI BTOMH, CYJIOM, He-
IIepeHOCUMOCTi (pi3BMUYHUX BIIpPaB, IMiABUILEHOI YYTJIUBOCTL 4O XOJOAY TOIIO
(cundpom I'ogpmana).

Endoxpunhi nopywennsa zinogisy

l'nodyHKIiA 3agHBOI YacTKM rimodi3y Ta HegoCTaTHA KiJbKicThL Ba-
30IIpeCHHY € IIPUYHNHOIO HEIYKPOBOro AiabeTy — PiAKiCHOIO eHJOKPHUHHO-
ro 3aXBOpPIOBaHHA, CUMIITOMAaMM SKOIO € HeBraMOBHA cIIpara Ta HaJMipHe
ceuoBHIiIeHHA. ['imep@yHKIig mepelHbLOl YacTKM rinmodisa Ta HaIJIUIIOK
TOPMOHY POCTY Y AUTAYOMY Billi € NPUUYMHOIO TiraHTHU3MY. 3PiCT XBOPHUX
JiTell 3HAQUHO IEPEeBUIIYE 3PiCT OJHOJITKIB, 1 B IOHOMY Billi BOHU MOKYTh
mocAraTH ABOX MeTpiB. AKnio rinepdyHKIiA IMepeJHBbOI YacTKU rimodisa
PO3BUBAETHCA Y IOPOCIUX, TO B HUX HiOM BiHOBIIOETHCA picT. IIpu mpomy
30i1bOIYyIOThCA TiJIBKU Ti YacTWUHU Tija (PpyKU, HOTU, A3UK, Hic, IIeJIenH),
sIKi He BTpaTHJM 3[aTHIiCTh POCTHU. 3aXBOPIOBAHHA Ha3WBaIOTh aKpoMera-
aiero. IIpu HemocTraTHI KiJIBKOCTI 'OPMOHY POCTY V [AiTel PO3BUBAETHCS
KapJIMKOBICTBH (HAHi3M ).

IlopymienHa cekpellil TOpMOHIB KOpHM HaIHUPHHUKIB BUHHUKAaE OpPOH30-
ea xsopoba (xeopoba Addicona). Ile aBTOiMyHHe 3aXBOPIOBAaHHA 3a AKOTO
mKipa HaOyBae OPOH30BOI0 KOJILOPY Ta PO3BUBAETHCA HUPKOBA HEJOCTAT-
HicTh. KpiM Toro, jJioguHa XyaHe, BTpauae Ipales3faTHICTE Uepe3 po3Jjagu
HEPBOBO-M’fI30BO1 CHUCTEMH.

IlopymenHusa cexperlii craTeBUX OPMOHIB 3YMOBJIIOE PO3JIaJli CTATEBOTO
po3BUTKY. lle Bpom:KeHi cTaHU, M0 BIIMBAIOTh Ha PENPOAYKTHUBHY CHUCTE-
MY i HOPYLIYIOTE PO3BUTOK XPOMOCOMHOI, TOHaJAHOI abo aHAaTOMIYHOIL cTaTi.
VYV mi#t rpymi Taki mopyIiieHHA SAK 080mecmMuKyJAAPHUL cuHdpom (JTOIUHA
HAPOIKYETHCA 3 TKAHUHOIO A€YHUKIB Ta I€UOK), cuHOpom Kaaiingenvmepa
(Bpo»keHUH CTaH YOJIOBiKa, 3yMOBJIEHUU OJHI€I0 UM JeKiJIbKOMa HaJIUIII-
koBUMHU X-XpomMocoMaMu), cuxdpom TepHepa (BpomXeHUH cTaH KiHKH,
sIKa HapoJuJjacs JuIlle 3 OJHi€0 X-XpOMOCOMOIO).

s nmpodilakTUKKA eHJOKPUHHUX 3aXBOPIOBaHBb CJIiJ] BECTHU 3[0POBUIA
crioci® KUTTHA, AKUH Ilepeabadae He JHUIIIe JOTPHMMaHHS PeXUMY IIpalli Ta
BiJIMIOYHMHKY, a ! pallioHa/IbHe XapuyBaHHs, HOPMaJbHY IICHXOJIOTIUHY 00-
CTaHOBKY B CciM’l I KOJIEKTHUBI.

Bionoria + CumBoAika @ /[ana aK020 eHOOKPUHHO20 3aX80PI0-
BAHHA [ HOMY CMBOPEHO YHIBEPCANbHULL CUMBOJ CUHBOZO KOLA?

flke 3HaYeHHA goC/iAXKEeHb eHAOKPUHHOI peryasuii?

Hayka npo 6ygoBy Ta QyHKILII eHAOKPUHHUX 3aJ7103, TOPMOHU Ta TOPMO-
HaJIbHi peuyoBUHHU, iX Ail0 HA OpraHiaM, a TaKO)X 3aXBOPIOBaHHS, MOB’A3aHi
3 MOpyUIeHHAM (DYHKIIil 3a7103, BUBUYAaE eHOOKPUHONOZiA. BaxkiuBUMHU Cy-
YacHUMM HaIIpAMKaMU JOCJIi}KeHb I[iel HaYKU € iIMyHOeH/IOKPUHOJIOTid Ta
HellpoeHJOKPHUHOJIOTiA.

ImyHoeHdoKkpuHOIOZiA € HOBOIO NUCIUILIIHOKO. IK caMocTiiiHHI HayKo-
BHI HaIpaAM LA rajaysb 3HaHb chopMyBajacsd Ha OCHOBI ()aKTHUUYHOI'O MaTe-
piany, 10 CBiIUHUTH IPO HAABHICTh TICHUX B3a€MO3B’fA3KiB eHJOKPHUHHOIL Ta
IMyHHOI cucTeM. AyTOiMyHHa IaTOJIOTisA eHJOKPUHHUX OpPraHiB € O4HIEIO 3
Halo0iapm BuBUeHNX. OCcTaTOUHO JOBeeHO, II[0 OCHOBOIO BCiX ayTOIMYHHHUX
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eHJIOKPMHHHNX 3aXBOPIOBaHb € PO3BUTOK iMYHHOI BiITOBi/Ii Ha BJIacHI aHTH-
reHU 3aJI03 BHYTPIIIHBOI ceKperrii.

Heiipoendokpuronoziss BUBUa€ YTBOPEHHA HEMPOrOPMOHIB Ta 1XHIO POJIb
Yy B3aeMoOJil IleHTpaJIbHOI HEPBOBOI cHUCTeMHU 3 eHZOKpHUHHOW. [Ipukaazom
HeNpOoeHAOKPUHHOL CUCTEMH € TilloTajaMo-TrinogizapHo-HaJHUPKOBa CHUCTe-
Ma, 3HAHHA fAKOl € [y’Ke Ba'KJUBHMHU [JIsI PO3YMiHHA OOMiHY peUYOBHUH,
PO3BUTKY, PEIPOAYKTUBHUX (DYHKI[IN.

KopoTKo npo ronosHe

» EHOOKpUHHA cucTteMa € isionoriyHo CUCTEMOI, LLO AYXe YyTnuBa A0 BNNMUBIB Npu-
pPOAHUX Ta couianbHUX YAHHUKIB.

» EHOOKPUHHI 3aXBOPHOBaHHA (ropMoHarnbHi MopyLIeHHS) — ye xeopobu, Wo eUHUKa-
rome y pasi nopyweHHs GisnibHocmi eHOOKPUHHUX 3a7103 U KrimuH ma ainep- abo aino-
cekpeuii 20pMoHis.

» Hayka npo eHOOKpPUHHY CMCTEMY Ta €HAOKPUHHI 3aXBOPHOBaHHSA HasnBaeTbCs €eHOO-
KpUuHosozi€to.

AiAAbHICTD

Hasuanvue 3a6danns. AKi 0cOOIUBOCTI eHIOKPUHHOI PeryJIsilil JIoau-
HU? Modenweanusa smicmy memu. EHIOKPUHHA PETVJIAITIA.

Poszeusanvhie 3asdanns. ki yMOBM € BH3HAYAJbHUMHM A €HIOKPHH-
HOl peryaaunii? IHgozpagika. BniuB YMHHUKIB cepeOBUIIa Ha €eHIOKPHUH-
HY peryJsdiliio.

I]inHicHe 3a60aHHs. IIpoeKT Ha OHY i3 TeM: IIIO/O0 OI[iHIOBAHHS BILJIUBY
JIOCATHEHb MPUPOAHUYUX HAYK 1 TeXHIKM Ha JoOpoOyT i 310pOB’A JIIOAUHUA.

PesyabTaTr

OuikyBaHi pe3ynbsratm HaB4YaHHA (Y4yeHb / ydyeHuus...)

* Y3azanbHiwoe 3HaHHSI ma ¢hopmyritoe eucHoeok: npo EHOAOKPUHHY PEMYINALUIKO NKO-
OUNHU

» Possusae meopyi yMiHHS yceiGomMnoeamu CymHicmb NPUHYUNie opeaHisayii seuwy. Ha
npuknagi Baaemogii cepegosullia 1 eHOOKPUHHOIT perynsiuii opraHiamy foanHn

* Busiensie cmaerneHHs Ha pigHi iHOugidyasbHOCMIi ma Cmeopoe: NPOEKT Ha OCHOBI 3HaHb
Npo eHOOKPUHHY perynsuito, iHpopMauinHO-NOWYKOBUX YMiHb Ta LiHHICHUX YSIBMeHb
npo CNPABEOAJIUBICTb

CamopoO3BUTOK

CamoouinweanHsa. SIki Mol pe3yabTaTH HaBUYaJbHOI AifAabHocTi? /[ia-
eHocmyeaavHe 3aedanns. EHIOKPUHHA PEI'YJIAIIA.

Bionoria + BugaTHi XiHKM-HayKoBMLI + AHr/iACbKa
mMmoBa @ 3railommecw, Kepon I'peiidep (1961 ) — amepukaHcvka
MOJleKYaapHa b6ionozuna, naypeamka Hobeniecvkol npemil 3 ¢hi-
3ionozii abo meduyunu (2009 ), aka € cnisasmopom idkpumms
MexaHizmie 3axucmy xpomocom. «Illo inmpueye maxux @QyH-
dameHmaJbHUX 6YCHUX, AK S, MAK ye me, Wo wopasy, Koau
MU npog8oduMo cepilo eKcnepumMeHmia, 3’ A6AAmvbcsa Mpu-4omupu
HOBUX 3aNUMAaHHA, AKI UHUKAIOMb, KOAU 6u dymaeme, w0 8i0nosisiu Ha
odHe» — 3ayeaxcysana Haykosuusa. (What intrigues basic scientists like me
is that any time we do a series of experiments, there are going to be three
or four new questions that come up when you think you’ve answered one ).
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, “\ Tema 11. HEPBOBA PEI'WIHIJ,IFI

Y ssuwax xusux icmom € Wjocb make, Wo HeMOX/IU80 NOACHUMU
38UYAlIHUMU MeXaHiYHUMU, (hi3UYHUMU YU XiMIYHUMU 3aKOHAMU.

Emine [Jlobya-PetimoH (1818-1896) -
HimeuybKul ¢hi3ionoe , 3aCHOBHUK ennekmpodizionoaii

§ 11.1. HEPBOBA PEry/AL 1A

Likaso! Ilepmri BifoMocCTi PO «TBApPUHHY €JIeKTPUKY»
oTpuMaHi itanifickkuM (pisurkom JI. 'anpBaHi e B 1a-
Jexomy 1791 pomi. A mpupony eJeKTPUUYHUX iMIYJILCiB,
1 Te, AK BOHU BUHUKAIOTh, onucaau juimie y 1952 poky
Bigomi HaykoBmi A. Xomxkin, A. Xaxkciai Ta B. Kari.
IlikaBo, a B YoMy BiJMiHHICTH €JeKTPUUHUX ABUII] He-
JKMBOI Ta XUBOI Ipupoaun?

3MICT

Yomy 36y4KeHHSA B HEMPOHaX € 6i0e/1eKTPUYHUM ABULLEM?

EnekTpuuHi ABUIIA B IIPUPOJL CNPUYUHEH] 63AEMO0IEI0 eleKMPUYHO 3a-
pAadaiceHUx mia abo eleKmpuyHo 3apA0HeHUX YACMUHOK peyosuHU. SIKIIO
Taki SBHIla BUHHKAIOTh V KJIITHHaxX OpraHiaMiB, 1X Ha3MBalOTh OioesekK-
TpUYHUMH. Taki ABUIIAa € OCHOBOIO 0araTbox 0i0JOTiYHMX IIpOIleciB, cepe]
AKUX 1 30yA’KeHHd B HEpBOBill cucremi. 30ymMKeHHA — aKMUBHUIL Hepeo-
8ull npoyec, 81acmMugicmio AK020 € 30amMHiCMb NOWUPIOEAMUCS HEPEOBUMU
B60JIOKHAMU Y 6Uu2na0i Hepsosux imnyavcié. 3aBOAKU HAYKOBUM HOCJIi-
MPKeHHSAM CTaJI0 3pO3yMiJMM, 1[0 BUHHUKHEHHSA 1 IOIMUpeHHS 30yIKeHHS
OB’ siz3aHi i3 3MiHOIO €JIEeKTPUUHOIO CTaHy KJIITHHHOI MeMOpanu. Mem6Gpana
HeHMpPOHIiB y cTaHi CIIOKOIO i3 30BHIIITHLOT0 OOKY 3apsaKeHa IMO3UTHUBHO 3aB-
IAKUA MoOHaM KaJjlilo, a 3 BHYTPIIMIHLOTO — HETaTHUBHO 3aBASAKU MOHAM XJIO-
py. Ilig yac 30ymkeHHA 30iBITYEThCA MPOHUKHICTh KJIITHHHOI MeMOpaHHU
i1 MoHiB HaTpito. BoHM IMBUAKO HAAXOAATH B KJIITHUHY 1 3AiliCHIOETHCS
«Iepe3apAIKaHHA» KJIITHHHOI MeMOpaHM: BHYTpPiIHI# 6iK 3apAmKaeTbesa
MO3UTHUBHO, a 30BHIIIHIA — HeraTuBHO. Taki nepeMillleHHs eJIeKTPUUYHHUX
3apAIYKeHUX YaCTOK XapaKTepU3YEThCA AK HEPBOBUM iMITyJbc (IIOTeHILias
Jii) Ta € OioesekTpUUHUM ABUNIeM. [IpoBeseHHA 30yAKeHHA BiApPOCTKaMU
HeMpPOHIB Ta MiK HeHpOHaMHU 3J1MCHIOETHCSA TAKOK €JIEKTPUUYHUM IIJISIXOM.
OcHOBHUMH yUYacCHUKaMU BUHHUKHEHHS 30yIKeHHA y HelipoHaX € KJiTHHHAa
memOpana, onu Na', K*, Cl, TpancnoprHi 0ifKku (HOHHI KaHanau i HoHHI
nomnu) Ta AT®, mo Bignosigae 3a eHepreTuuHe 3abe3neueHHA IIPOIIECiB.

flke 3Ha4YeHHA HEMPOHIB Ta HeUporii?

HepBoBa TKaHMHA CKJAJa€ThCA i3 B3a€MO3B’A3aHUX KJIITUHHHUX elle-
MeHTiB: Hepéoéux kaAimuH (HeilpoHiB), 3JaTHHUX CTBOPIOBAaTH HePBOBe
30y/I>KeHHs Ta IIPOBOJUTH HEPBOBUU iMIIyJIbC, Ta JOMOMIKHUX KJITUH Heu-
poznii, mjo 3abe3euyloTh OIIOPHY, TPOQiUHY, PO3MeKYyBaJIbHY, CEKPETOPHY
Ta 3aXUCHY (PYHKIiI.

3a cBoiMU QYHKIIAMU HEMPOHU MOAINAIOTH Ha rpynu: 1) uymausi (pe-
I[ENTOPHi) — IepeTBOPIOIOTE MOIPa3HEHHA Y HEPBOBI iMITYJILCH Ta IIePeIaloTh
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no ITHC; 2) ecmasHi (mpomikHi) — me-
pefarmTh IMIYJIbCHA MiXX HeWApoHaAMH B
mexkax IIHC; 3) pyxoei (epekTOopHi) — 1e-
penaroTh HepBoBi iMnyabcm Big IITHC no
pobounux opraHiB. [JomoMi*KHMUMHU KJIITH-
HaMU HEHpOrJiil € acTpPOIUTH, OJIroJeH-
IPOIIUTH, EIeHJAMMOIUTH Ta MiKporJiid.
Acmpoyumu MaoOTh BeJHUKY KIJIbBKICTh
BilpocTKiB Ta (OopMyIOTH reMaToeHIeda-
Jiuauit 6ap’ep, Akuii 3amobirae 10 HEPBO-
BOl TKAHWHU IIKiJJIUBUX CIOJYK 3 KPOBi.
AKIo K 4yKOpiHI peuoBUHU 4YM iH(]EK-
MifiHi areHTH NTepeTHHAIOThH Ieil Oap’ep,
iX B3HEIIKOMKYIOTh KJIITUHU MiKpo2Jil.
e MO3KOBi iMyHHi KJiITMHU, 37aTHI 10 . .
garonnToay. BOYHI/I 0epyTh yq;lCTIf[; y Hp'?/l- iz Op eazHlsau.lﬂ i QHC:
. : 1 — HelpoHu; 2 — Mikpoenisi; 3 —

6HpaHH} Heno'rp16H1§x a60. YIIKOIKEHUX  a0mnouum: 4 — oni2odeHIpouum;
HelipoHiB 4K cuHaIciB. Ozizodendpoyumu 5 — kaninsip; 6 — eneHOUMOyUUM
YTBOPIOIOTh HABKOJIO aKCOHIB MieJiHOBY

000JI0OHKY, II[0 BU3HAUa€ IMIBHIKe IPOBeJeHHs iMIyJabciB. Enendumouumu
BHUCTEJISAIOTH IIJIYHOUYKHM TI'OJIOBHOI'O MO3KY, KaHaJl CIMHHOIO MO3KYy Ta Oe-
PYTh y4acTh B pPeryJaAlil cKJIaay JiKBOpY.

Biosoria + MeguuuHa @ YmeopeHHs HellpoHie ma KAimuH Helpozail 8
MO3KY 30illcHIOIOMb HeUPOHANbHI cmo6ebyposi kaimunu. Yum yi kaimuru
gidpizHAOMbCA 6i0 iIHWUX HellpoHie?

Ak BigbyBa€eTbCA B32aEMO3B’A30K HEPBOBOI, EHAOKPUHHOI Ta iIMyHHOT
peryasauii?

HepBoBa cucrema pasoMm i3 eHJO-
KPUHHOI0O Ta IMYHHOIO BH3HAUYalOTh
Tpiaay HeNpPOoiMYHOEHJAOKPHMHHHUX B3a-
€MOJiN, e KOXHa cHUCTeMa BILJIMBAaE€E i,
BiITTOBiIHO, 3HAXOJAUThCA IIiJ BILJIUBOM
aBox iHmMX. ToMy Bci opraHM mMuUX CHC-
TeM MaloTh J00pe PO3BUHYTY CiTKY KpO-
BOHOCHHUX CYJIMH Ta HEPBOBUX BOJOKOH,
rapHy iHHepBallilo Ta KPOBOIOCTAUYaHHA,
1[0 3YMOBJIIOE MOJKJIMBICTH IIBUAKHUX
B3aeMo/Iiii. B3aeM0o3B’A30K Mi’k opraHa-
MU IUX cUCTeM 3abe3medyeTbcs ABOMA
OCHOBHHMM mnuiAxaMu. [lepmuit murax —
yepe3 KpoO8 3a ydacTi0 HelpOropMOHiB.
Ile GiosioriuHo aKTWMBHI pPEeYOBUHH, IO

In. Bydosa XxiMi4HO20 CuHarcy:

BUPOOJIAIOTHECA OCOOJIMBUMH HelpoHaMH 1 — cuUHanmuyHa 6nswKa: 2 — Mi-
Ta CEKPeTYIThCA B KPOB, TKAHHHHY pi- MOoXoHApIs; 3 — Monekynu media-
AUHY. Y JIIOJUHU [0 YTBOPEHHS HEUpo- mopa; 4 — cuHanmu4Ha WinuHa;
TOPMOHIB 30aTH1 rimmoTaanamMyc, CIIMHHUA 5 — membpaHHI KnimuHu; 6 — pe-

MO30K, MO3KOBa peUYOBHHA HAAHUPKOBUX  yenmopu; 7 — CUHanmuy4Hi Mixypui 3
3amo3. Ipyruii miaax — uepe3 cuHancu mediamopom; 8 — MiKpokaHarnbui
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3a ydacTio HelipoMeaiaTopiB (HeliporpaHcMiTepiB). Ile 6iosoriuno akTUBHI
PEUYOBUHMU, IO BUPOOJIAIOTHCA HEHPOHAMU NIJd MepelaBaHHA eJIeKTPUUYHOTO
IMIIyJIbCY Uepe3 cHHAaIICH Jo iHmmX KJIiTnH. HelipomeniaTopm MicTATbCS
B MaJIeHBKUX MillleuKaX, AKi Ha3MBaKlOThCA CHHAITUYHUMU BE3UKYJIaMWH,
1 BUBIIBHAIOTHCA B CUHAITUYHY MIIJUHY OIIAXOM eksonuTosdy. IloTim mi
MOJIEKYJIHU 3B’A3YIOThCS 3 pellelITopaMi HelpoMeZiaTopiB Ha IIOCTCHHAII-
THYHIA MeMOpaHi iHmKUX KJiTuH. IIpollec cIpUHHATTA I103aKJIiITHUHHOIO
CUTHAJy KJITUHOIO Ta HACTYIHI BHYTPINIHBOKJITHHHI peakIlil Ha HaHUM
CUTHAJI HA3UBAETHCA CUZHAJAbHON mpaHciykyielo. Bigkpurra mboro me-
XaHi3My poboTu cuHaIciB 0yJio BinsHaueHe HobeniBecbkoio mpemiero 2000
POKY, AKY OTpUMaB aMepUKaHChbKUNA Helpobiosor Epik Kenpgeir.

Biosnoria + BugatHi HaykoBUi @ Imaaiiicokuil zicmoaoz
Kaminno Ionvdxci, naypeam Hobeniecvroi npemii 1906 poxy,
cmaeopue memod wopHoi peakuil (imaan. la reazione nera). Ile
Memod 3 BUKOpUCMAHHAM Bixpomamy kKaailo ma Himpamy cpi-
6aa 0na papbyearHHs HelpoHi8 | MeMHO-LOPHUL KOoJAip, 3au-
wamnyu HABKOAUWHI KAimuHu nposopumu. Yomy ueit memod
cmae 8Uu3HaYHOI0 nodielo 8 CMAHO8JEeHHI Hellponozii?

KopoTKo npo ronoeHe

» 30ymxeHHA HEMPOHIB — HEPBOBUI NpoLec, Lo Mae BioenekTpuyHy npupoay, ocKinb-
K1 y oro chopMmyBaHHi 6epyTb yyacTb Ta B3aeMOLj0Tb 3apsKeHi YaCTUHKW.

» HepBoBa TKaHMHa — CyKYMHIiCTb cheuianizoBaHuX CTPYKTYp (HEMPOHW Ta Henpornis),
LLIO CKnajaltoTb OCHOBY HEPBOBOT cucTeMU Ta 3abe3neyvyioTb HEPBOBY perynsuito.

» B3aemo3B’si30k HepBOBOI, EHAOKPUHHOT Ta iIMyHHOT perynsuil BiabyBaeTbcs 3a y4acTio
HeWporopMoHIB Ta HelipomefiaTopiB.

AiAAbHICTD

Hasuanvue 3asdanns. SIki ocodbamBocTi HepBoBOl peryasauii? Onopua
cxema «lepapxisy. HEPBOBA PETI'YJIAIIIA.

PoszsusanvHe 3agdanus. UYn icHye 3B’A30K MiK OyZ0BoIO Ta QYHKI[iAMH
HepBOBOlI TKaHMHU? [JocaidHuyvka eénpasa. BynoBa HepBOBOI TKAaHUHU Y
B3a€EMO3B’I3KY 3 (PYHKIIIAMH.

I]inHicHe 3a60anHs. HepBoBa, eHIOKPMHHA Ta iMyHHa peryJjsfalid €
¢dbyHIZaMEHTOM IPOIECiB JKUTTEXIAIBHOCTI, a GPYHITAaMEHTOM JIOJCBKUX I[iH-

HOCTeil — MyJpicTh, CIIpaBeIJHUBICTH i ToJiepaHTHiCTh. Bnpasa dnsa eusna-
yenusa. lllo xx take MYIIPICTB?

Pe3syabTaT

OuikyBaHi pe3ynbsratv HaB4YaHHSA (Y4eHb / yyeHuus...)
* Bu3sHayvae: ocHoBHe noHatTa "HEPBOBA PEIYNALIA"
*  Yceidomnioe nizHasaneHy cumyauiro: ans QOCHNIIAXXEHHSA B3aemo3s’sisky Oynosu Ta
dYHKUi HEpPBOBOT TKAHWHU
* BusHayae cymHicme yiHHICHOT kameeopii: MYOPICTb JNTIOAUHA

CamopoO3BUTOK

Camoopzanisayis. Kpeamuene 3aedanns. Bubuparmo TeMy AJId CTBOpEH-
HA Ta IIpe3eHTallil (3axXxHCTy) HaBYAJBbHOI'O IIPOAYKTY Ha MOiICYMKOBOMY
ypoIii (IUB. IOoJaTOK [0 IiJpPYYHHUKA).

CamonasuanHs. OcobucmicHe 3aedanHs. TecT HA epyAHUILiio.

Camoouinweannsa. IlporaosyBajibHe 3aBjaHHda. HepBoBa peryadainid.
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lonosHul ma cnurHUl MO30K CKNA0aomecs 3 He3liYeHHOoI
KinbKocmi oKpeMuXx (pyHKYioHaNnbHUX 00UHUYb,
wo marome enacHull yHikansHul Habip Hepeosux eidpocmkie.

CaHmeszo PamoH-i-Kaxane (1852-1934) -
icnaHcekuli Helpobionoe, naypeam Hobeniscokoi npemii (1906)

§ 11.2. HEPBOBA CUCTEMA

Ak rapHo ckasaHo! «Ak enmomonoz, wo nepecnidye
AcCKpaso 3abapeneHozo mMemeaurka, i noiweas 6 Ka3Koeo-
MYy cady cipoi pevoBUHU 3a HeUPOHAMU 3 IX eJlezZAHMHUMU
¢popmamu, wo Hazadyseaiu MaeMHUYUX MemeaukKie dyuli,
MpPinoOmiHHA KpUuieyb AKUX — UYLAKOM MOMCAUBO, KOJUCH —
Xmo 3Ha€? — Modce NPOACHUMU MAEMHUUIO OYULeBHO20 C8i-
my» — nucas PamoH-i-Kaxans. A AK opranizoBaHHU Iei
Ka3KOBUU cajJi HEPpBOBOl1 cUCTeMuU?

3MICT

flk opraHisoBaHa HepBOBa CUCTEMa NOAUHU?

HepBoBa cucTemMa cKJIagaeThbcAd 3 HEWPOHIB Ta KJIITUHHUX e€JIEeMEHTIB
Heliporuii. Kpim Toro, B oprasHiami Jaopocjoi JIOAUHU MICTUThCA OedKa
KiJIBKiCTh HellpoHanvbHUX cmosbyposux KJAimMuH, 0 3a6e3meuyioTh YTBO-
PeHHA HOBUX KJITHH Ha 3aMiHY HOMIKOoMXeHUM. Biamsbko 100 minbApais
3ipuacTux, BUJOBKEHHUX, MipaMiflaJbHUX, OBaJbHUX, KYOIUHUX KJITHUH
0o0’emHaHl MiXK co000 3a IOIIOMOTOI0 HEPBOBUX 3aKiHueHb. Ili posranykeH-
HA BipOCTKiB cnpuiiMalpTh iH(popMalrio i3 cepegoBuiia, 3’ € IHYIOTh Helipo-
HHU i IlepealoTh iMIyJIbcH Ha pobOoui opraHm.

OpraHu HepBOBOI cuCTeMH IIOOy/0BaHi i3 cipoi Ta 6iy01 peuoBuH. Ckyn-
YeHHA MiJ HelpoHie ma ix KopomKux 6i0pocmkKie Yy mexnax UeHmpaabHOL
Hepeosol cucmemu (L[HC) yTBOpIOE Cipy pe406uHYy, a CYKYNHiCMmb [XHIX
doszux seidpocmkie — 6iny pewosuny. HelipoHn cipoi pe4OBUHU YyTBOPIOIOTH
HeWpOHHI MepexXi naa aHamidy iHdopmarii, a 6i1a peuoBuHa (OpMy€E IIpoO-
BigHI muaxm ana iMmoyabciB. 3a meskamu [THC HepBOBa TKaHMHA YTBOPIOE
Hepe6o6i 6y3nu, AKi 3abe3neuyioTh OOpOOKY ¥ Iepepo3IOfiJ iMIyJbCiB.
Ilnsa mBUAKOTO MPOBENEHHA iMOYJIbCIB Ta MOENHAHHA HEPBOBUX IEHTPIB
3 OpraHaMH i TKaHMHAMH HepBOBa CHCTeMa Ma€ Hepéu. 1X MOoJiIAIoThL Ha
pyxosi (MiCTATH PYXOBi BOJIOKHA), ¥yymJausi (MalOTh YYTJIUBI BOJIOKHA) Ta
3amiwaHi (ModyaoBaHl 3 YYTIUBUX 1 PYXOBUX BOJOKOH).

AKi OCHOBHI NpUHUMNKU PyHKLiOHYBaHHA HEPBOBOI CUCTEMMU?

3HauyIIicTh HEPBOBOI CHCTEeMM JJIsI OpPTraHi3My BHM3HAuUaeThcA il Hesa-
MiHHOIO ydYyacTiO B opranizamii moToky iHdopmarii. HepBoBi cTpyKTypH;
OTPUMYVIOTH il 3 HABKOJIMIIIHBOT'O CepeOBUIIA 3a MOIIOMOIOI0 Pi3HHUX CEeH-
COPHHUX PpeIenTopiB, MepeTBOPIOIOTHL MMOJApPasHeHHA Y HepPBOBi iMIyJIbCH Ta
HaJcUIaloTh iHGoOpMAaIiiiHi CUTHAIX Y IeHTPaJbHY HEPBOBY CHCTEMY. ¥
roJIOBHOMY Ta CIIMHHOMY MO3KY iH(opMallid iHTerpyeTbcs, 0OpPOOJIAETH-
cs, 30epiraeTbcsa Ta BUKOPUCTOBYEThCA s (popMyBaHHA Bigmonini. Ilicas
IBOTO0 HaJICUJIAETHCA IO IIeBHUX KJITHH B CKJIaJl OpraHiB Ta 3aJio3, AKi
peasidyioTh ii y opMi IIeBHUX IiH.
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OCHOBHUH TPUHIUI AiAJBbHOCTI HEPBOBOI CUCTEMU — pe@aeKmopHUll.
Byab-aka GyHKIIA UM Aid opraHisaMy BiJIOYBaeThCcA AK peakKI[id opraHiaMy
Ha [[i}0 MOJpa3HMUKIB 30BHIIIHBOIO YM BHYTPIIIIHBOI'O CEpPEeNOBUII Ta 3/ific-
HIOETBLCSA 3a y4acTIO HepBOBO1 cucTeMu. 1 KoskHOro pedJeKkcy y HepBOBii
cucTeMi OpMy€eThCA CBOS pedpaekmopHa dyza. J1o Ba’KJIUBUX OIS PO3YMiH-
HA OPHUHIUIOIB (pYHKIIOHAJILHOL OpraHisallii HepBOBOl CHUCTEMHU HAaJIEKHUTh
npuHyun cmpykmypHocmi. KoxxHuil nponec »XUTTEAIAILHOCTL Bif0yBaeTh-
cd 3a y4acTIO HePBOBHUX IIEHTPiB, PO3TAIIOBAHUX Y IIeBHUX BiAfiJiaX MO3KY.
Hanpuknan, BAUX i BUAUX PeryJOIOThCA 3a YUYACTIO AUXAJIbHOTO IEHTPY YV
JOBracToMy MO3KY, YV PeryJsilil mpormeciB oOMiHy pedoBHH OepyTh yuacThb
IMeHTpH Trinoranamycy. IIpoaBoM npuHyuny cucmemHocmi € peryisamiiiHa
B3a€EMO/Iiss HEPBOBOI CHUCTEMH 3 €HJOKPHHHOIO Ta iMYHHOIO CHUCTEMOIO IJIS
3JIaTOo/IKeHOoro Ta e(peKTUBHOTIO 3[iICHEeHHA *KUTTEBUX (PYHKIIN Oopra”HiamMy.

OcHOBHUMU (PYHKI[IAMH HepPBOBOI CHCTEeMHU B OpraHisMi JIOAWHU € iHTe-
rpaTUBHa, TOMeOCTATUUHA, afalTalliiHa Ta 3aXHCHA.

Ta6nuus. ®YHKLUII HEPBOBOI CUCTEMUW B OPIFAHI3MI NNKOOUHU

DyHKUiA CyTHiCTb
- AHani3 Ta cMHTe3 iHopMauii, KoopauHaUis XUTTEBUX DYHKLINA
IHmeepauyitiHa . thopmaLl PA H yHKU
opraHiamy
Perynsuis npouecis, O NiATPUMYIOTb CTanicTb BHYTPILLHLOIO
Tomeocmamu4Ha PR NpOLy tHo MATpuMy yTP
cepefoBuLLa
- MpuctocyBaHHA XUTTEBMX PYHKLIM Y BiANOBIAHOCTI 40 3MiH YMOB
AdanmauilHa PRI ¢hyHKUift y BIANOBIA A y
JOBKINns
SaxucHa KoopauHauia 3aXMcHUX peakLUiin opraHiamy Bif, HECMIPUATIUBUX BNNUBIB

Aki € Bigginn HepBOBOI cUCcTEeMU?

3 MO3UIiffi CTPYKTYPHOCTI HEPBOBY CUCTEMY JIIOIU-
HU TOMiJIATh Ha IeHTPaJbHY 1 mepudepuyuHy.

LleHTpanbHa HepBoBa cucrema (UHC) — ocHoseHa ua-
cmuHa Hep8oesoi cucmemu, o ckaady AKoi 6xX00amb 20-
N06HUUL ma cnuHHuUl mo3ok. 3HaueHHA IIHC moasarae
y 3OilicCHEeHH1 CKJIagHUX ped@eKTOPHHUX peakmii, dAKi
3a0e3I11euyOTh MisJIbHICTL OpPraHiB i cHUCTEM OpraHis-
my. Mo Toro »x ITHC 3abesneuye 3B’A30K opraHismy 3
HaBKoJauirHiM cepemosunieMm. Bigninu ITHC mobynosa-
Hi 3 6isoi # cipoi pe4yoBUHU.

MepudpepinHa HepeoBa cuctema (MHC) — uacmuna -
Hep80B80L cucmemu, U0 po3maulo6arHa no3a 20J06HUM
i cnuHHum Mmo3xom. OCHOBY IIBOTO BiJJiJly CKJIaJaiOTh -

HepPBU, HepPBOBi BY3Ji4, HEepBOBi ciieTeHHA. OCHOBHOIO = N
dbyukniero ITHC € nmepemaua HepBOBUX iMITYJIBCIiB IIO In. Hepeosa
BcboMy opraHismy. Hepsu IIHC nmopinaroTs Ha cOouH- cucmema noduHU

HOMO3KOBI Ta 4epelrHOMO3KO0Bi. CHIMHHOMO3KOBI HepBU

€ 3MilllaHUMH, 1X y JIoAuHA 31 mapa i BOHA iHHEpPBYIOTh ycCi AIJISHKHU Tija
JIOAWHHA, PO3TallloBaHI HUKUe IMui. YepenmHOMO3KOB1 HEPBU BiAXOOATH Bil
TOJIOBHOT'O MO3KY 1 MOXKYTh OYTH UYTJIMBUMH, PYXOBHMH i 3MilllaHUMH.
Ycboro uepenmnHOMO3KOBHX HepBiB 12 mmap i BOHM iHHEpPBYIOTH OpPraHU YYTTS
i mesaki m’a3H.
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3 morasanay (QYHKIIOHaNIbHOI opraHisallii HepBOBY CHCTEMY IIPUUHATO
MOMiJIATA Ha cOMaTUUYHY i BereraTuBHy. CoMaTWuHa HepBOBa CHCTeMa 3a-
Oesmneuye AiAJBHICTh CKeJETHUX M’ sI3iB, OpraHiB 4yTTiB, 3a/103 30BHIiIIHBOI
cekpellil, IMKipHd, a BereraTuBHA HepBOBa CHCTeMa BiJIOBizae 3a AiAab-
HiCTh BHYTPIIIHIX OpraHiB, 3aJI03 CeKpellii, KPOBOHOCHUX CYIHH.

Bionoria +MucteuyrtBo @ «My3uka, cmeopeHa GeAUuKUMU
KomMnosumopamu, mae uinwy cuny. Ax Jaiku 6i0 20106H020
6onto npononywmeca «BecHaHna nicHa» Mendeavcona, «I'ymo-
pecku» J{eopamcara. Pomanmuyna mysuxa Illy6epma, Illlymana,
Yaiikoecvkozo, Jlicma cmeopioe 8iduymmas 6iJlbH020 NPoOCmopy.
Por-mysurxa 6 cmuani Eansica Ilpecni, «Ponnine cmoyH3» 6 He-
B8eNUKIU KIAbKOCMI MONHCE 3HAMU Hepeoae i M 13068€ HANPYHEHHA. Ale Hall-
yyododitiHiwumu 0na Hepeosoi cucmemu € menodii y Moyapma...». L{ikaeo,
AKUM YUHOM MY3UKA 6NAUBAE HA Hepeos8Yy cucmemy?

KopoTKko npo ronoeHe

» HEPBOBA CUCTEMA - ue cykynHicmb cmpykmyp, 5iKi 30iUCHIOIOMb CripuliMaHHS,
36epexeHHs, aHani3 i nepedady iHgbopmauii Onsi 3abesnedeHHs XummeoisinbHOCMI op-
2aHiamy.

» HepBoBy cucteMy YMOBHO MOAINAKTb Ha LEHTparibHy, 40 AKOI BXOAATb CMUHHUMA | ro-
NOBHUIA MO30K, Ta NepudepinHy, KKy YTBOPIOKOTbL HEPBOBI CTPYKTYPU 3a MeXaMu LieH-
TpanbHoI.

»  OcHOBHMMM NpUHUMNAMU pyHKLiOHaNbLHOT opraHisalii HepBoBOT cUCTEMM € pedrnekTop-
HUW, NPUHLMN CTPYKTYPHOCTI Ta NPUHLUMN CUCTEMHOCTI.

AifanbHICTD

HasuaavHe 3a60anHsA. SIke 3HaUeHHA HEPBOBOI CHCTEeMH [JS OpraHis-
my? IlosacHeHHA 3 suKopucmaHHam cxemu «Pynkuionysaunsa». HEPBOBA
CUCTEMA.

PoszsusanvHe 3a80aHHA. ¥ YOMY CYTHiCTh 0e3yMOBHO-pe(JIeKTOPHOIO
NPUHIMUIY XissJbHOCTI HepBoBOl cucremMu? I[Ipakmuuna enpasa. Ilocii-
I:KeHHd 0e3yMOBHHUX pedJeKciB.

IlinnicHe 3a60aHHA. «¥Y MPUPOJi Bce MyIPO NMpoaAyMaHe i yJallTOBaHe,
yCcsK ITOBHMHEH 3aiiMaTHCS CBOIM JiJIOM, i B I[ilfi MyApocTi — BHIIla cIIpaBe/I-
JauBicTh kuTTA» (JI. 1a Binui). ¥ yomy «MmyapicTs opraHisamii» HepBOBOi
cucreMu? Bnpaea 0asa cnpuiimannsa. Binginm HepBOBOL cUCTEMH.

PesyabTaT

OuikyBaHi pe3ynbTaTi HaB4YaHHA (Y4eHb / yd4eHuus...)
* Onucye: ocobnueocti HEPBOBOI CUCTEMM NIOONHU
*  @opmynioe ovikysaHi pesynemamu: ana QOCIIIMKEHHA 6e3ymoBHuX pednekcis

* Busiensie cmaeneHHs Ha pigHi cripuliMaHHs1 ma eUC/108/1H0€ MIPKy8aHHS: NPO «MyaApIiCTb»
opraHisauii HepBOBOI CUCTEMU NMOAUHN

Camopo3BUTOK

Camonasuanhns. Peeynamusne 3agdanns. I'padiunumii opranisarop. «Jli-
arpama BeHHa».

CamoouirnweaHHA. 3ae0anHsa 0asa posnisnasanHs. Tect. HepBoBa cucte-
Ma TBapHWH.
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Mo3ok Hibu 3a4aposaHuli mkaybKuli gepcmam, 0e MiNblioHU Mu2omnu-
8UX YOBHUKI8 m4ymb po3pusHUll 8i3epyHOK, 3a8X0U 3HaYyuwul, ane Hiko-
Jlu HenocmitHudl.

Yapn3z Ckomm LLleppiHzmoH (1857-1952) -
6pumaHcekuli 84eHul 8 2anysi ¢hizionoeii' i Hetipobionoaii.

§ 11.3. LEHTPA/ZIbHA HEPBOBA CUCTEMA.
CMUHHUA MO30OK

3acrocoByemo! Tpu BenuKi BIIKPUTTS MOKHA PO3TJISANATUA AK €TANU PO3-
BUTKY Heifpodisiosgorii: BifkpuTTa 6ioeJeKTPUUHOI IIPUPOAH HEPBOBOTO iM-
nyabcy (E. [Hio6ya-Peiimon), BigkpuTTa pyuKIlid HelipoHiB (Y. Illepiarrox,
E.Enpian, HobeniBcbka mmpemis, 1932 pik ) Ta BiAKPUTTA QYHKIIIA HEpPBO-
Bux BosiokoH ([I. Epnanrep, I'. 'accep, HoGemiBcbka npemis, 1944 pik). A
110 BUBYa€E Helpodizioaorisa?

3MICT

AKi oco6auBOCTi LeHTpaabHOT HepBoBOT cuctemu (LLHC)?

LEHTPANNTbHA HEPBOBA CUCTEMA (sat. systema nervosum centrale)
KOOPIUHYE OifAJBHICTH Ta B3aEMO3B’A30K YCiX IHIIMX OpraHiB Ta CHCTEM
opraHiamy. ¥ Hill HasgBHI CTPYKTYPH, 1[0 iHTErpyIOTh, KOHTPOJIOIOTH Ta KO-
OPAUHYIOTH YCi MpoIlecH KUTTEAIANbHOCTL []e roloBHUN Ta CIUHHUN MO30K.

l'omoBHUE MO30K MiCTUTHCA B IMMOPOKHUHI Uepena, a CIMHHUN — YV CIOHUH-
HOMO3KOBOMY KaHaJi BcepeauHi Tina xpebmiB. Ili Biggisiu BKpUBaoThL MO3-
KOBi 000JIOHKH (JIaT. meninges): TBepla, MaByTUHHAa Ta M Ka. OcHOBHA IXHA
dyukIiia — 3axuct [[HC Big XiMiyHO aKTUBHUX PEUOBUH, PO3UMHEHUX Y KpO-
Bi, UYy»KOpilHUX areHTiB, M0 MOTpalWJIU Y KpoB. BcepeauHi roJIoBHUM Ta
COMHHUNA MO30K MalOTh IIOPOKHUHU, V AKUX IIUPKYJIOE ocoOJIMBa piguHa —
JikBop. [i yTBOPIOIOTH KIITUHH Heifporiii (eleHIOIMUTH) A1 aMOPTH3AIlii Me-
XaHIYHUX BILIMBIB, TPAHCIOPTY IIOKMBHHUX PEUYOBHUH Ta IIPOAYKTIB OOMiHY.

IlepenaBanHa iHdGopMmanili y IIHC sxailicHIOIOTE Hepeo6i 6onokHa. lle
JIOBI'i BiI[pOCTKH HEPBOBHUX KJIITHH, OTOYEHi Mi€JiHOBOI MeMOpaHOIO 3 BH-
COKMM BMicToM JinmigiB. PospisHsioTh MieniHOBI i 6e3MmieniHOBI HepBOBi
BoJIoOKHA. Besmieninosi eonoxHa TOHKi (miamerp 1-4 MKM), 3 BiJHOCHO
HU3bKOI IIIBHUJKICTIO ITPOBEeHHA HepBoBUX immyJasciB (0,5—2 m/c). Xa-
paKTEepHOIO 03HAKOIO € Te, M0 AaKCOHU MPOTHUHAIOTH MieJiHOBY MeMOpaHYy i
3aHYpIOIOThCA B Hel. Mieninosi Hep8osi 6os0KkHa ToBCTi (giametp Big 1 mo
20 MKM), MIBUAKICTH, HPOBeJAeHHA iMITyJbciB Moske gocAratu 120 m/c.
MieniroBa MeMOpaHa 06ropTae yTBOPIOE aKCOH
IeKinbKoMa IIapaMu Ta (GopMye MieliHOBY
000JIOHKY .

OcroBHUMH KoMmmoHeHTamu Oyaosu IITHC e
6ina Ta cipa peuoBuHH. Bina pewoeuna (nar.
substantia alba) yTBOpeHa mIydyKaMH MieJIiHO-
BHX BOJIOKOH, fKi IlepefaioTh iH(popMaIrilo Mix
PIBHMMHU AlIAHKaMHU cipoi pewosunu. Ha Bifn-
MiHY Bifg 0inoi, y ckJajai cipol peuoBuHHU (JIar.

In. beamieniHosi (1) ma mieni-
Hosi (2) Hepeosi 80/10KHa
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substantia grisea) mepeBaykalTh Tijla HEHPOHiIB, MeHAPUTU Ta Oe3MieJriHOBI
BoJiokHa. OcHOBHUMH (popmamu opranisariii cipoi peuoBunu y IIHC e HepBo-
Bl Aapa, Kopa Ta peTHUKYJIApHaA (popmallid.

s spilicHeHHA peduiekciB Ta peryianii pisHux ¢yHKIin y IHHC
¢GopMyIOTECA HEPBOBL IIeHTPHU Ta Anpa. HepBoBUM IeHTp — Ile CYKYIHICTH
HeWpoHiB, poaramoBaHux Ha pisHux piBHAX IIHC (manpukiazn, nesTp Au-
XaHHsA, CYUYOyTBOPEHH:A), a HEPBOBIL Alpa — Ile CKYIIUeHHs HellpoHiB, 3aHY-
peHux y 0isy peuoBUHY (HAIIpUKJIaJ, UePBOHE AAPO CEPeIHLOI0 MO3KY AJIsd
peryaailii pyxis).

Bionoria + HelipoHayka @ Axe npaxmuute 3Ha4eHHA HellpoaHamMoMii?

Aki ocob6/uBOCTi 6y40BM CMMHHOrO MO3KY?

CnMHHUM MO30K pO3TalllOBaHUU y KaHa-
Ji XpebTa, 1[0 YTBOPEHUH AyramMu XpeoOIliB.
Mae Buraang Taxka mgoBkHMHOIO 41-45 cwM,
miamerpoM O6JM3BKO 1 ¢M i Macom OGJIM3BKO
40 r. CouHHUN MO30K BKPHUBAIOTh TpHU 00O0-
JJOHKH: TBepJa, NIaByYTUHHA 1 M’ AKa.

YcepenuHi cToBOypa CIIMHHOTO MO3KY €
cipa pewosuHa, 110 Ma€ BUIJIAL MeTeJUKa i
YTBOPIOE MapHI BHUCTYNH — POTH. SOBHIIIHSA
bisa pewo8uHa yTBOpPeHa MIE€JIiIHOBUMU 60.10-
KHamu, 10 (OpMYyIOTh KaHATUKHN CIIMHHOI'O
Mo3Ky. CIIMHHUHA MO3OK CKJaJaeThbca 3 31
cerMeHTa, 00’e€eTHAHUX Y BiAmiam: wuilHuil,
2pyOdHUll, nonepekosuil, Kpuiosuil, Kynpu-
kKosuii. BiJl KOMXHOTO CermMeHTa BiIXOAATEL [51. 80. Bydosa CUHHO20 MO3KY:
HepBOBi KopiHIi. Yymausi (3adHi) KOpiHUi 1 — 6ina pedyosuHa; 2 — cipa
MpPOBOAATH iHGOpMAaIlilo Big mKipu, M’ A3iB pevosuHa; 3 — yymnusuli
Ta BHYTPIIIHIiX OpraHiB /o0 COMHHOIO MO3KY, KOPiHeyb,; 4 — ey30/1 4ymnueo2o
TOMY NOGY[0BaHI 3 YYTJMBHX BOJOKOH. I[i  KOPIHUS, 5—C”UH"_’OM03_K03UL7
KOpIHI BiZpisHAEThCA HeBeIMUKHM moToB-  HEPS, 6 — pyxosul KopiHeub,
IMeHHAM — 8Y3J0M YYMmJu6020 KOPiHUA, B 7 — nionasymurHuU ApaGIp;

. A 8 — meepda oboroHka,

SIKOMY CKYHUYYIOThCSA Tijla YYTJHUBUX HeHpo-

g . 5 i 9 — nasymuHHa 060/10HKa;
HiB. A pyxosi (nepedni) xopiHui 3abesmeuy- 0. si'cia DEORELES

IOTh HaJXOJ KeHHs BIANOBLAL BiJ LEHTPIB 10 11 — yeHMpanbHUll KaHan:;
pobouux opraHiB. ¥ MikxpeOIeBOMYy OTBO- 12 — nepedHs 6oposHa

pi pyxoBi # UyTJIHBI KOpPiHIII 3JHMBAIOThLCH,

YTBOPIOIOYH 3MIiIlIaHl CNUHHOMO3K06i Hep8u. BiiNIoBiAHO 10 K1JIBKOCTI cer-
MEeHTiB cOMHHUM M0o30K Mae 31 mapy HepniB. Ilicia Buxomy i3 cmMHHOrO
MO3KY KOXKeH HepB rajy3uThcsa Ta 3abesmeuye iHHepBairito opraHiB. Haii-
OiIBOIMM 13 TAaKMX HepBiB € crerHoBuii. IlepenHs i 3a7Hsa COIMHHOMO3KOBI
00pO3HU MOAIIAIOTH MO30OK Ha JIBi CHMeTPUUYHI MOJIOBUHKH.

Y yomy CyTHICTb QYHKLIN CMMHHOTrO MO3KY?

CImHHHMHA MO30K MICTHUTHL HEPBOBL IIeHTPH, ILI0 3a0e3leuyioTh podoTy
cepiis, NIIYHKa, IeUiHKH, HUPOK Ta 0araThboX 1HIOIMX >KHUTTEBO BaKJIMBHX
opratiB. 3 MOro JOIIOMOI'OIO IIOJAEThCA IO I'OJIOBHOTO MO3KY MaliKe BcA 1H-
¢dopmMaIlia npo BOJIMB TeILJIa i X0JOAY, JOTUKY I TUCKY, PO3TATHEHHA i1 00JIi.
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Pegrexmopha pyHKYia COHHHOTO MO3KY IIoNATae B 3/lificHeHH] pediek-
ciB, mOB’sI3aHUX i3 POOOTOI CKEJEeTHUX M’ fA3iB (comamuuHi pegiekcu) Ta
peryisailiero (yHKIIA BHYTPIIIHIX OopraHiB (6ezemamusHi pegpaexcu). Yci
i peakIil 3/IiiCHIOIOTHCA 3a YUacTIO cipoi peuOBUHU MO3KY.

Ilo comaTnyHUX pedJieKciB HaJlexKaTh pyxo6i (KOJIHHUM, JIIKTbOBUM), pum-
MmiyHi (pedekcu M’sI3iB-3TMHAUIB i M’A3iB-pO3rMHAYiB KiHIIIBOK), MOHIUHI
(muitauit). ¥ COMHHOMY MO3KY PO3TAIllOBaHi IIeHTPU BereTaTUBHUX pedJiek-
CiB KPOBOHOCHUX CYJHH, CEUOBH/IJILHOI CHCTEMHU, IIPAMOI KHIIIKH, CTATEBUX
byHKIIN. Yei mi peakIril 31ACHIOIOTECA 3a YUaCTIO Cipol peUOBUHU MO3KY.

Inmoo BakIMBOIO (PYHKIIIE€I0 CIMHHOIO MO3KY € NpPO06i0HUK06a, IIOB’ -
3aHa 3 JisJIbHicTIO 0inol peuoBuHaA. BucxidHi wasxu TPOBOAATH HEPBOBI
IMIOyJIbCA Mal»Ke yCciX BH/IB UYTJHBOCTI Uepe3 CIMHHUU MO3OK 0 T'OJIOB-
HOTO MO3KY, a HUBXiHI IMJIAXXU — BiJf TOJOBHOTO MO3KY JI0 CKEJEeTHUX
M’s13iB, 3abesmeuyioun AoBinbHI pyxu. IIpm TpaBMax CIMHHOTO MO3KY IIi
NPOBiJHI TPAaKTH MOXXYTh PYHHYBaTHCA i TOAI JIOAMHA BTpadya€e YyTJIHUBICTH
1 31aTHICTH A0 PYXiB.

KopoTko npo rosnoeHe

» UEHTPAJIbHA HEPBOBA CUCTEMA (nar. systema nervosum centrale) — ue yacmu-
Ha Hepe8oeol cucmemu, sika ckrnadaembCsi 3 MakKux HepP8o8UX CMPYKMypP Sk 20/108HUU
ma CrnuHHUU MO30K.

» CMWUHHUWN MO3OK — ye 6iddin LIHC, wo euKoHye pechrieKmopHy i npoesidHUKosy
QOyHKUIL.

AianbHICTD

HasyanvHe 3a80aHHs. UMM IleHTpallbHAa HepPBOBa cHCTeMa BiJpizHA-
€ThbeA Bix nepudepiitnoi? IloscHeHHA 3 6UKOPUCMAHHAM cxemMu «[[epeso».
IIEHTPAJIBHA HEPBOBA CUCTEMA.

PozsusanvHe 3a80aHHsA. ¥ YOMY B3a€MO3B’A30K OyJI0BH Ta (DYHKI[iH
cunuHHOTO MO3KY? JIABOPATOPHA POBOTA 11. [ociaigkeHHsa OyaoBU
CIIMHHOI'O MO3KY.

I]inHicHe 3a80aHHA. «MyapicTh — 1ie JepeBo, sAKe Ja€ TPH BUIHM IJIOIiB:
Iap moope aymMaTH, Jap JIoOpe roBopuTH i map moope giatu» (/demokpir).
Yu icHye 3B’I30K I€HTPAJbHOI HEPBOBOI CHCTEMH i3 UMM «JapaMH» JIO-
nuHu? Bnpaea 0asa peazyeanwns. MynapicTs gioAuHU Ta QYHKIIOHYBaHHA
ITHC.

PesyabTaT

OuikyBaHi pe3ynbratv HaB4YaHHSA (Y4yeHb / y4eHUus...)
* [losicHwoe: ocobnueocti CMMHHOIMO MO3KY NKOAUHU
* Opeanizosye: QOCNIMKEHHSA B3aemo3B’'a3ky OyaoBu Ta oyHKLiA CIMHHOIO MO3KY

* Busiensie cmaenieHHs Ha pigHi peaaysaHHs ma NosICHIE HacmaHosy: NpPo 3B’A30K CMWH-
HOro MO3Ky 3 Takoto ocobucTicHoto UiHHicTio sk MYOPICTb

Camopo3BUTOK

Camonasuanus. Komynikamuene 3agdanusa. Tect. Jlatuna HepBo-
BUX CTPYKTYP.

Camoouinweanns. PenpodykmueHe 3asdarHHs. CIUHHUNA MO30K
JIIOTUHMU.
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Kpauwe posymitHa Mo3Ky npueede noduHy 00 21ubwo20 po3ymiHHA cebe,
€80IX 6/1UXKHIX, cycninecmea i ycb020 ce8imy 3 Lio20 npobnemamu.

JIxoH Ekknc (1903-1997) -
ascmpaniticekuti Helipogizionoz, naypeam Hobenigcokoi npemii

§ 11.4. TO/IOBHUN MO30OK

AHanizyemo! Jlaypearamu HoGeniBchbkoi mpemii 3 (isiosorii Ta mMemuiiu-
HU y 1963 poui cramu »xon Erxkic, Anan Xomxkkin ta Exgpio Xakcii
«3a eidxkpumms, Wo cmocyrmbvbcs UOHHUX ;

MexaHizmie 36Yy0drHceHHA U 2aNbMYBAHHA Y
nepugepiitlHux ma uyeHmpaavbHux OiJsaH-
Kax Hepeosux kaimuwn». llikaBo, AK mocCIIi-
I>KeHHS MO3KY JIOIIOMOXKe JIIOAWHI raubiie
3po3yMiTu cebe? | TN

3MICT

flke 3Ha4YeHHA ro/IOBHOroO MO3KY AAA opraHismy?

Fon0BHUU MO30K (11aT. encephalon) AK HiAKa iHIIa HEPBOBA CTPYKTY-
pa BimoGpaskae GiocolliaJbHY CYTHicTBH doguHH. Voro ocob6iamBocTi 6ymo-
BU Ta (YHKIIi}I BU3HAUAIOTHL IICUXiuHI Ipolecu, popMyBaHHS OCOOMCTOCTI,
NPOsABU BPOJKeHOol Ta HaOyTol moBediHKM JoAuHH. [locaimxeHHaM Oy1oBHU
MO3KY 3aliMa€eThbCA HelpoaHamoMmisi, a QYHKIINA — Helpogiszionozis. Cere-
brum hominis micTutes noHan 86 MinTbApAiB HeMpoHIB i MpHUOJIMU3HO CTiJb-
KM K TJIiaJdbHUX KJIITHH. I Ko)KHUM HelipoH Moxke yTBopioBatu o 10 000
CUHATIICIiB Ta OTPUMYyBaTH i mepeTBopioBaTu iHdopmanio Big 1000 iHmmx
HelpoHiB ogHOYacHO. «Ileped 3a80aHHAM NOBHO20 3’ACY8aAHHA pobomu MO3-
Ky A100UHU Has8imb ysea 6UAB]AE€ Hepiulyiicmb» — TaK OXapaKTepU3yBaB
HeNMOBIpHY CKJIaJHiCTh MO3KYy Tou camuii [I. Exkiec.

Y mepiiri poKu JKHUTTA TOJOBHUM MO30K iHTEHCHBHO pocCTe, ajie TiIbKH
I0 25 poKiB gocArae cBoel ocraTouHol BenanmuunHH. CepelHA Maca MO3KY
mopocoi groguEr — 1300-1500 r, a me 6amspko 2 % Big macu Tina. He-
3Ba’Kalouy Ha BITHOCHO He3HaUHi po3MipH, MO30K 3 HOI0 HeHMPOHHOIO opra-
Hizalli€elo € IeHTpaJbHUM OPraHOM HEepPBOBOI CHCTEeMH Ta HaWBaKJHUBIIINM
OpraHoM opraHiamy JoauHK. ke X 3HaueHHA Ma€ I'OJJOBHHUI MO30OK?

T'onoBHUIT MO30K MICTHUTHL HEPBOBI IIeHTpU 0e3yMOBHHUX pedJieKciB, IO
3I1MCHIOIOTL MHMOBIiJIbHI BpoJ KeH1 Ail KOBTaHHS, NIUXaHHS, CepleOuTTs,
TpaBJeHHA. A B KOpi MiBKYJb GYHKIIOHYIOTh IIEHTPHA YMOBHUX pedeKciB,
110 3a6e3MmeuyoTh HA0YTYy MOBeAIHKY JIOAUHUA. 3aBAAKU IITUM peaKI[isiM Bij-
OyBaeThcA HEPBOBa PeryJAIlid roMeocTa3y, MOBEAIHKU, 3aXUCHUX peaKIiit
Ta IIPUCTOCOBAHOCTI A0 YMOB cepemoBumia. Ilig wac 3xiiicHeHHA pedJeKciB
Bii pobouux opraHiB [0 TOJOBHOTO MO3KY HAAXOAATH CUTHAJH BiJJHOCHO
eekTUBHOCTI peakilifi. CyYKyIIHIiCTh HEPBOBHX IMJIAXiB — pedJIeKTOPHOI
OYyrd Ta IIJIAXiB OTPUMaHHSA 3BOPOTHOI iHpopmaillii — yTBoproe pedJiek-
TOpHEe Kijblle. Pe3yjlbTaToM TaKOro KOHTPOJIIO € HOBI IIpHCTOCYBaJbHi Ail
(pezynayiina pynryia).

Y ros1o0BHOMY MO3KY (DOPMYIOThCS BiIUYTTs, II[0 € OCHOBOIO CIPHUIIMaH-
HA HaBKOJHMIIHBOT'O CBiTY, HallMX YABJIEHb IIPO MOro o0’€KTH Ta SBHUIIA.
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Jlo HbOTrO HAaAXOAUTh yCs cCeHcOpHa iHdopMallis Bif opraHiB 4yTTiB, AKa
3abe3mneuye BioOpakeHHS HABKOJIMIIIHBOI'O CBITY Ta MOro mocJiJgoBHi eTa-
OU: BIiJUYTTA — CIHOPUUHATTA — YABJEHHA — MUCJIeHHA. Y IIbOMY CYTh iH-
popmayitinoi pyHKyii.

l'oroBHUIT MO30K € ocepeakoM euuioi Hepsosol disaavrocmi (BHII), 3as-
ISAKU AKIHA JIIoAMHA Ma€ IepeBard HajJ «pO3YMHHMM» TeXHIUHUMM CHCTeMa-
MH 1 BiIpi3HAETHCA BiJl TBAPHUH 3 eJIeMEHTAPHOK PO3YMOBOIO IisIJIBHICTIO.
JllofuHa MOXKe TBOPHUTH, CMiATHCH, IJIaKaTH, PaJiTH, CIiBYYBATHU TOIIO
caMe 3aBAKM HAIIOMy I'oJIoBHOMY MO3KYy. Ileil Bigain mae AinAHKH, 110 iH-
TEerpyloTh iHpoOpMaIlito Ta cyMicHO 3a0e3meuylOTh Mi3HABaJIbHI (CIIPUITHAT-
TS, VABJIEHHS, MUCJEHHsI, MOBJIEHHS, IaM’fATh) Ta €eMOIliifHO-MOTHBAIiHL
(emorii, MmoTuBaIii) nmponecu (inmezpayiina GYHKyYia).

Bionoria + IHXeHepia @ Heipokomn'tomepruii inmep-
gelic — cucmema, cmeoperHa 0 OOMIHY iHpopmauyie Mix
MO3KOM Ma NeGHUM eleKMpPOHHUM npucmpoem. Lle edxce pe-
anvHicmv 4u 6auU3bKa nepcnexmusa?

Aki ocob6/mnBocTi 6ys08BU Ta PYHKL i rONOBHOIO MO3KY?

T'onmoBHUM MO30K BKPUTUH 3 MO3KOBUMH O0OJOHKAMU — TBepPJOIO,
M KO 1 MaBYTHHHOIO, IO 3MiMCHIOITH 3aXMUCT Ta OOMiH pe4yoBHH. ¥ TIO-
JIOBHOMY MO3KY, SK 1 B CHHUHHOMY, € 0ijla i cipa peuoBuHa. AJle cipa peudo-
BHHAa IOJIOBHOT'O MO3KY po3MilleHa Ha
nepudepii, a 6ima — B riImOuHi.

Po3spizHaoTe 5 OCHOBHUX BiJJiliB
TOJIOBHOMY MO3KY JIOAUHHN: Jdoszac-
muil M030K, 3a0Hill M0O30K (Mmicm i MO-
3040K ), cepedHill MO30K, NPOMINHCHUIL
MO030K Ta eeaukuilt mo3ok. CepenHin
MO30K, MiCT i JOBracTuii MO30OK YTBO-
PIOIOTH CMo8OYp 20/106H020 MO3KY.
Yepesd HBOT0O MOPOXOAUTH cimuacmuil
ymsip (peTurynasdapHa ¢dopmallisa), mio
posnofijige iHdopMarlito Ta HTiATPUMYE 1. Biddinu 201108H020 MO3KY NHOOUHU:
touyc Biaminie IITHC. Bixm crtoBOypa 71— eenukul MO30K; 2, 3 — NPOMKHUU
BigxonaTe 12 nap uepenHo-moskosux  MO30K; 4 — CEPEOHIl MO3OK, 5 — micm;
Hepegie, HAMOINBIIUM 3 AKUX € OJyKa- 6 — MO3040K; 7 — Oog2acmull MO3OK
IOUHH HepB.

Benuxuii mo30x 1oAlIeHUN Ha
npaBy # JIiBy HiBKyJi, 3’€¢IHaHi MoO-
30JuCTUM TinoM. Brputi miBkymi ci-
pOI0 PEYOBUMHOIO, IO YTBOPIOE KOPY 1
migkipky. XapaKTepHOI OCOOJIUBiCTIO
MiBKYJIb € cKJaadyacma noeepxHs 3
6azamvma 6Gopo3HamMu U 36UBUHAMU.
Ha moBepxHi miBKyJb € TpU HAWOiIb-
mi Gopo3Hu: ueHmpaavHa (1), OivHa
(2) i nomuauyno-mim’ana (7). Born
BHOKPEMJIIOIOTh V KOXHIA MiBKYJIL

In. Bydosa nigKynb 20/108HO020 MO3KY
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4 OCHOBHUX 4YacTKU: 10608y (4), mim’any (5), nomuauuny (6) i ckpoHesy
(3). Benrukuit MO30K BU3HAUa€ MOBEAIHKY JIOJAUHU, 11 MUCJIEHHSA, MOBJIEH-
Hs, CBiOMiCTb.

ITpominchuii mo30Kk pO3TAIllOBaHUU BHIIle BiJ cepeJHbOI'O MO3KY 1 Mae
JIBi CTPYKTYPH: TajlaMycC Ta rimorajgamyc. TamamMmyc BBasKaiOTh BHUIIUM IIeH-
TpoM 0O0JIbOBOI UYTJIMBOCTI, a rimorajaMyc — BHIIAM II€EHTPOM peryJsalii
BereTaTUBHUX (PYHKIL[IM: TepMoperyadilii, peryasdailii oOMiHy peduoBHH, CTa-
JIOCTi BHYTPIiIIHLOI'O cepefoBUIla OPraHi3My TOIIO.

Cepednili M0O30K PO3TAIIIOBAHUI Mi’X MOCTOM i IPOMiXKHUM MO3KOM ma
Ma€ OB YACTHMHHU: YOTUPUIOPOMKOBE TiJIO M HiKKH MO3KY. ¥ cepeIHLBOMY
MO3KY MiCTHUThCA HU3Ka Ba)XKJIUBUX HEPBOBUX I€HTPiB, 30KpeMa IMEepPBUHHI
IIeHTPH 30pY, CIAYXY, M’ S30BOTO TOHYCY TOIIO.

3a0HiU MO30K YTBOPEHUHN MOCTOM TO MOo30ukKoM. HasBa micm moB’sizaHa
i3 TUM, IO I CTPYKTYpa CKJIAMAEThCA MepeBa*kKHO i3 MPOBIAHUX IIJIAXiB.
Mo3soyox Bifirpae Ba’KJUBY POJb Y KOOPAHMHAILII pyXiB i migTpMMyBaHHI
TOHYyCY M’ sI3iB.

Jloézacmuili m030K € TIPOLOBKEHHAM CIMHHOTO MO3KYy. lle eBosomii-
HO HalJaBHiIlla YacTHUHa T'OJIOBHOI'O MO3KY, V SKill 30cepemKeHl1 >KHUTTEBO
Ba’KJIUB1I HEpBOBI IEHTPU AUXaHHA, TpPaBJeHHA (CIMHOBUIIJIEHHHA, COKO-
BHUiJIeHHdA, *KyBaHHsA, KOBTaHHA), a TaKO)X HEPBOBlI IEHTPU B3aXUCHHUX
peduiekciB (MUraHHSA, KaIlJllo, YXaHHA).

Biosnoria + MNcuxonoria & Amepurkarncvkuil Haykxoseyb
Jloypenc Kamuy po3pobue ocobausy zimHacmuky 015 36UGUH
I MO3KY — HeUpOobiKY, AKA MPEHYE MONCAUBOCMI KOHCHOL Ni6-
KyJai, noainwye nam’amv, cmumynioe iHmeaexkm. Llixaso.
Aki enpasu cnid sukoHysamu 0151 Ubozo?

Ak opraHisoBaHa KoOpa MO3Ky?

KOPA NIBKYNNb BENMMKOIO MO3KY
wiap cipoi pe1o8uUHU HA NOBEPXHI NI6KYJIb
geaukozo mo3ky. ToBIIUHA KOpH 3—5 MM,
a Ii saramspHa miaoma 2000-2500 cm>.
Kopa miBKysnb, He3Ba)kalouud Ha He-
3HAUYHY TOBIIHHY, Ma€ CKJAAHYy OyIOBY.
HeilipoEu Kopu Imipo3Aiad0ThCA Ha IBa
OCHOBHHUX TuUnu: nipamidanvui (61m3b-
ko 80 % Bcix KJIITHMH KopHM) i 3ipuacmi
(61u3sko 20 %). Benuki mipamizanbi
KJIiTHHU (KJIiTUHU Bera) BiAKpUB yKpa-
incekuil BueHnit B.O. Ber (1834-1894).
HeiipoHu yTBOpPIOIOTH HEUPOHALbHI KOJOHKU, IIIO € OCHOBHOIO CTPYKTYD-
HO-(PYHKI[IOHAJIBHOK OAWHUIIEI0 HOBOI KOPU MiBKYJIb JIOAUHU. 3arajoM y
KOPpi MiBKYJIb JIIOAAUHU HaliuyeTbed 6m3bK0o 2x108 Takux KosoHOK. KoJoH-
KM IIOEJHYIOThCA Mi’X cO000I0 IOPH30HTAJIBHUMHU 3B’SA3KaMU U yTBOPIOIOTH
HelpoHHI ancambai Ta yumoapximekmoriuHi noas. Ilpoetip mMixk Tinamu i
Bi[poCTKaMM HEePBOBHUX KJIITHH KOPHU 3allOBHEHHI HEHpPOrJi€lo 1 Kamijaspa-
mu. Cipa peuoBHHA KOPH IIiBKYJIb Ma€ CBOE NPOJOBKEeHHA Y HUKHINA Oinii
peuoBUHi. CkynueHHA cipoi pevo8uHU Y 0inill, W0 € e80NIUIIUHO CMapuiLoio

In. HelpoHu kopu: nipamidansHi
(3niea) i 3ip4acmi (cnpaea)
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YACMUHOI NiBKYAb 8eAUK020 MO3KY, Ha3usaemuces miakipkoio. Ilo migkip-
KOBHUX CTPYKTYP BiflHOCATH 0aszajibHI A/pa, PeTUKYIAAPHY opMaIlliio, JiM-
O0iuHy cHCcTeMy Ta iH.

Bionoria + Maogn @ Bxcusauns emicmy naodié éo-
JOCbK020 20pixa cnpuse O0isAAbHOCMI 20106H020 MO3KY, ma
it cami cim’sa0oni HACIHUH Malomb noepxHio i3 6azamvma
36usuHaMu i 6oposHaAMU, AK 6eAUuKUX niekynav. I[[ikaeo, ik
Hasueaembvcs naid yiel pocauru 32i0Ho i3 6omaHivHow Kla-
cugirauiern?

A sz00a B eopix B ricmanxka T abayko

KopoTko npo rosoeHe

» TFONOBHWUWN MO30K — Buwwmit Bigain LIHC, posTtaluoBaHuii y NOpoXHWHI Yepena, Lo
€ «LIeHTPOM KepyBaHHSI» YCIX XXUTTEBUX (DYHKLiIA OpraHiamy.

»  OcHoBHVMMWU BigZinamu ronoBHOro MO3KYy €: BENUKUIA, NMPOMDKHUIA, cepeHii, 3adHin Ta
AOBracTuii MO30K.

» KOPA MNIBKYINb BENUKOIO MO3KY — wap cipoi pe4o8uHU Ha No8epxHi niekyrnb ee-
JIUKO20 MO3KY, W0 € ocepedkom 0b6pobku iHghopmauir.

AifanbHIiCTD

Hasuanvue 3a6danns. Illo cmiibHOro Misk CIHHHHM Ta TOJIOBHHM MO3-
koM? CamocTiiiHe IlepeTBOpPeHHs 3HaHb y cxeMmy «Tpu xoinsopu». 'OJIOB-
HU MO3OK.

Poszsusanvne 3agdanns. YoMy roJIoBHHI MO30K — I€HTPAJbHHH BiImiJja
HepBOBOl cucreMu? IIpaxkmuyuna eénpasa. JlociaigxeHHs OyL0BUA I'OJIOBHOTO
MO3KY.

I]inHicHe 3a80aHHA. «Hikoau He 3a6yBaiiTe mpo MaJieHbKi cipi KIiTH-
HM, Miii apy:ke!» — moBToproBaB Epkroas Ilyapo, yaro6aeHui JdiTepatyp-
HU nmepcoHask Aratu Kpicri. IlikaBo, womy? Bnpaea daa nepexoHaHocmi.
Kopa miBKyJab BEeJIMKOTO MO3KY.

PesyabTaT

OuikyBaHi pe3ynsraTyv HaB4YaHHA (Y4YeHb / yyeHuus...)
* AHanizye 3HaHHS: npo ocobnueocTi opraHizauii FTONTOBHOIO MO3KY noguHu
* Ananisye pesynsmamu: QOCINIOAXXEHHA B3aeMo3s’'s3ky 6y10BU Ta hyHKLUiN rONOBHOMO
MO3KY

* Busiensie cmaeneHHs Ha pigHi nepekoHaHocmi ma obrpyHmosye: BU3Ha4ansHy ponb
KOpW y OisinbHOCTI NoanHK Ta 11 3B'A30K 3 kateropieto MYAPICTb

CamMmopoO3BUTOK

Camonasuanus. IlisHasanvHe 3asdarHs. llpaBuno-opieHTHp <«Kog
IIBUAKOL BiAmoBigi» (aHTJ. quick response code).

Camoouyinweanusa. IlpodyxkmueHo-koHcmpykmueHe 3aédanHs. TecT-KoH-
cTpyioBaHHA. ['OJIOBHUM MO3BOK.

issuu-downloader.com

202



Hepeu siomeopioromb kapmuHy Oii pe4o8uH.
Ommo Jlegi (1873-1961) — Himeubkul ¢papmakosoe

§ 11.5. NTEPUOEPIMHA HEPBOBA CUCTEMA

OuiHoemo! HoGeniBcbka npemia 3 disiomnorii Ta me-
aunuaEn 1936 poky Oyia npucyaskeHa cepy O. Jlesi
ta I'. [leiiny «3a BiAKPHUTTs, IOB’A3aHI 3 XiMiuHOIO
nepenadyeo HEPBOBUX iMIyJabciB». SIKe 3HaueHHA Xi-
MiUHMX PeUYOBHH y IepelaBaHHI iH(popMmallil nepude-
PUUYHOIO HEPBOBOIO CUCTEMOIO?

3MICT

flke 3HaYeHHA nepudepinHOT HEPBOBOI CUCTEMMU?

NEPU®EPINHA HEPBOBA CUCTEMA (ITHC) — uwacmumna Hepeosoi cuc-
memu, wo 30ilicHie 38’a30k Mmix eiddinamu IJHC ma opeanamu mina.
OCHOBHMMH YyYaCHUKaMHU IIPOBeIeHHsI
HepBOBUX iMmyabciB 3a Mexxkamu ITHC
€ HEpPBU Ta HEPBOBi BY3JH.

Hepr (;1ar. nervus) — Ie HepBOBa
CTPYKTypa 3 HEepBOBUX IIyUYKiB, cIIO-
JYYHO-TKAHUHHUX OOOJIOHOK, KpPOBO-
HOCHUX CYAWH, IO 3[ifCHIOE mepeaauy
HepBOBUX immyabciB Big i mo ITHC.
3a 0coOJIUBOCTAMHU OYAOBU HEPBH IIO-
IiNAI0TE HaA: pyxosi (MICTATHL PyXoOBi
BOJIOKHA), uymJausei (MaoTh YYyTJIUBIL
BOJIOKHA) Ta 3Mmiwari (3 4YYTIUBUX i
PYXOBHUX BOJIOKOH). 3a MicmeM BiJgxo-
JM>KeHHA PpO3PiSHAKTHL UepermHOo-MOo3- " i
KOBI Ta CIMHHO-MO3KOBI HEpBH. 1—Hepeoe_uu OYS0N; &~ GImat- -

. i HO-mKaHUHHI 060MI0HKU; 3 — HEPBODS§I
Yepenho-mo3K06i Hepeu 6i0xo0amb 80/10KHa; 4 — KDOBOHOCHI CYOUHU
8i0 20/106H020 MO3KY ma iHHep8YIMmb
opzaHu zos06u i wui AoduHu. Y ndoauHU 12 map TakMX HepBiB, IX IMo3Ha-
YaTh PUMCLKUMHU IUMPaMH y HOPAAKY PO3TAIIyBAaHHS i KOXKHHUHA 3 HUX
Mae BJaacHy HasBy. Hampukiaazn: 1 mapa — HioxoBi HepBH, Il mapa — 30poBi
HepBH, X apa — OJyKaroui HepBH, 1[0 € HAWJOBIIMMHA HEpBaMU BereTaTHUB-
HO1 HepBOBOi cucreMu. CRUHHO-MO3K06L Hep6U — NAPHi HepeuU NI0OUHU, UL0
8UX00AMY 3 KONHCHO20 cezmenma cnuHHozo mo3ky. 11i HepBuU 3mimaHi, TOMy
[0 MIiCTATH PYXOBi Ta UyTIMBI HepBOBi BoJIOKHA. Ix y mioguaH 31 mapa.
Kinbka cycifHIX CIIMHHO-MO3KOBUX HEPBIB YTBOPIOIOThH HepPB08i CnemeHH s
(muiiHe, IJIeuoBe, MOMepeKOBe, KPHUKOBe), a IOTIM PO3Taly:KyeThbCA Ha
nepudepuuHi HepBu. HalibinpIIM HEpBOM B OpraHi3Mi JIIOAUHU € CiIHUY-
HUU HepB 3 KPUKOBOro cilleTeHHdA. HepBoBuii By30J (s1atT. ganglion) ckyn-
YeHHA TiJ HelipoHiB mo xonay HepBa. Ili HepBOBI yTBOpeHHA IepenaroTh
imnyabcu 3 IIHC B opranm i TkaHmHKU. BoHM posramioBaHi Ha mepudepii
3a mexxamu IIHC, 3maTHI peryaioBaTu (PyHKIIi1I BHYTPIIIIHIX OpraHiB He3a-
JIe}KHO Bij Hel.

In. Bydosa cruHHO-MO3K08020 Hepea:
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LikaBo @ Haildoswum HepeoMm 8ezemamuaHol Hep8o8oi cucmemu € 6.1y-
Kawduil Hepe (nam. nervus vagus ). Illikaso, vomy iiozo mak Haszséaiu?

flke 3HaYeHHA BereTaTMBHOI HEPBOBOI cUCTEMU?
Ilepudepiiina HepBoBa cUCTeMa IIOJIIAETh-

cs Ha BereTaTHUBHY I coMaTHUHY. BereratuBHa

HepBoBa cuctema (BerHC) — ye vacmuna I1HC,

wo 3abesnevye iHHepeauio 6HYMpPIULHIX op2a-

Hie ma eHdokpuHHUX 3an03. CucTeMa Ma€e pAn

0ocoO0JIUBOCTEH, IO BiApi3HAWOTH 11 Bif coMma-

THUYHOIL:

— HepBOBi IeHTPH PpO3MillleHi B cTOBOypi ro-
JIOBHOT'O MO3KY i CIIMHHOMY MO3KY;

— HEepBOBi BOJIOKHaA IIepEPHUBAIOTHCA BY3JIaMH,
TOMY PYXOBi ILIAXH CKJAJalOThCA 3 2 HeH-
POHIB (neped- i nicaasysnosozo );

— HEepBOBl BOJIOKHA TOHKi Oe3MiesIiHOBI 3 He-
BHCOKOIO INBHUAKICTIO IIPOBeJeHHA IMIYJIb-
ciB — 3—10 m/c;

— BHIIUM BIiAAiJIOM peryaarii migabHOCTL €
OPOMIMKHHUNU MO30OK Ta IMiAKipKa;

— TIOMINAEThCA HA ABa BiANIiMNA: CUMIATUYHUNA
i mapacuMOaTUYHHH.

BayTpiniHi opraiu ofHOYaCHO iIHHEPBYEThCA CUMIATUUYHUMHU 1 TapacuM-
MIaTUYHUMU BoJIOKHaMU. e ABuUllle Ha3WBaeThCA NOJGIULHOI0 iHHEPBAYicT0.
CuMnaTUYHHNI BiAJiJl BUKOHYE eHepreTHuYHy (PYHKIiI0, IOXKBaBJIIOIOUN [i-
SIIBHICTHL OpraHiB B eKCcTpeMaJlbHUX yMoBax. IlapacumMmatuuHmii Biamin
3ilicHIoe TpodiuHY (PYyHKIiIO, 3a0e3meuyoun BiIHOBJIEHHA MOKJIHUBOCTEN
OpraHiB IiJ Yac BiANOYMHKY. BIJIuMB BereraTHBHHUX HEPBiB Ha poboui op-
raHW BU3HAUAETHCSA [i€I0 PI3HUX PeYOBHH, IO IepelaloTh IMIYJILCH Uepes
XiMiuHIi cuHaIncu. AIleTUJIXOJIIH € OCHOBHHM HellpoMeAiaToOpoM IlapacuMIIia-
TUYHOL HEPBOBO1 CUCTEMH, aJPEeHAIIH — CUMOATU4YHOl. XIMiUHlI CHHAIICH He
00MelKyIOThCs Tepeaueio JuIle 30YIKYIUNX CUTHAJIIB, BOHU IIPOBOAATH i
raJbMiBHI BILIMBH.

Bionoria + MeguuuHa @ Kypape — HaillcuavHiwa i3 poc-
AUHHUX Ompym, AKY OmMpumyloms 3 Kopu pocaurHu Strychnos
toxifera (CmpixHoc ompymoHOCHUIl) i 3acmocosyombs Yy Me-
JuyuHi Ona poscaabreHHs mMyckyramypu (okpim cepuesoi)
nid uac onepauiil. Ak 6id6ysaemocsa 610Ky68aHHA nepedaii im-
nyavcié 0o m’a3i6 3 Jonomozol0 uiel peiouHU?

In. BeeemamusHa Hepsosa
cucmema: A — cuMnamu4Ha;
b — napacumnamu4Ha

Alk BigbyBaEeTbCA pery/auyia pyxoBoi akTUBHOCTI N0A4UHN?

ComatuuyHa HepBoBa cuctema (ComHC) — ye vacmuHa nepugepiiiHoi Hep-
60801 cucmemu, w0 3abeaneuye iHHepPBAUil0 ONOPHO-PYX068020 anapamy,
wkipu U opzanie wymmas. OcoOIUBOCTAMHU Ii€l cHCTeMH € Te, II0: &) PY-
XOB1 HEPBOBi BOJIOKHA He IepepUBalOThECA HEPBOBMMU By3JjaMH; 0) pPyxoBi
HepBOBi BOJIOKHA MAalOTh BiJHOCHO BeJUKHI JiaMeTp; B) MIBUIKICThL IIpOBe-

JIeHHs iIMIYyJIbCiB II0 TAKHUX BOJIOKHaX cTaHoBuTh 30—120 m/c.
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ComaTnuHa HepBOBa cUcCTeMa KOHTPOJIIOE yCi MOBiJIBHI pyXH, M0 BiOy-
BalOThCA 3a YUacCTIO CKeJIETHUX M’ d3iB. ¥ il cKJIa/l € HEPBH, II10 IIepelaloTh
ceHcopHY iH(dopmartito o ITHC Tta mpoBogATk iMmysibeu no M’ s13iB. HepBoBi
IeHTPH AOBLIBHHUX PYXiB pO3TAlllOBaHl yV pYyxo8uXx noasx KOPU BEJIMKOIO
mo3Ky. KomaHza, mio BUHMKAaE y I[iH OiJAHII, HDepefaceThbcAd 0 PYXOBHUX
HEeMPOHIB B CKJIaJi CHHMHHOMO3KOBUX HEPBiB. ¥ JNIOJUHU CKOPOYEHHA CKe-
JIeTHHUX M A3iB € HeipOreHHUMHU, OCKIJIbKHU NOTPe0yIOThH aKTUBAIlil 3a ydac-
TIO HEIPOTOPMOHIB, cepeJi IKUX BU3HAYAJILHUMU € BILJIUBU AUCMUJLXONIHY.

KopoTKo npo rosnoBHe

» TMEPU®EPIMHA HEPBOBA CUCTEMA yTBOpeHa LUMPOKOK Mepexelo HepBiB, By3nis
Ta cnneTeHb, 3a gonomoroto akux LIHC otpumye iHbopmalliio Wwoao ctaHy A0BKINNA Ta
3abesneyvye QiSNbHICTb BHYTPILLHIX Ta 30BHILLHIX OpPraHiB.

) BereratuBHa HepBOBa cCMCTEMa 3[iMCHIOE MNOABINHY IHHEPBaL0 BHYTPILLHIX OpraHiB
3a y4acTio CMMNAaTUYHOro 1 NapacumMnaTU4YHoro BiaAinie Ta 3abesnevye 3MiHU AisiNbHO-
CTi, cnpsiMoBaHi Ha 36epeXxeHHsA romeocTasy.

» ComatuyHa HepBOBa cucrtema 3abesneyye iHHepBaLid ONOPHO-PYXOBOro anapary,
LLUKIpW 1 opraHiB 4yTTS.

AifaAbHICTD

Hasuanvhe 3asdanus. SIKk opraHisoBaHa mnepudepiiiHa HepBoBa CH-
crema? OuiHWBAHHA 3HAHL 3 BUKOPUCMAHHAM mabauyi «IIopiéHAHHA».
I[IEPU®EPITHA HEPBOBA CHUCTEMA.

Poszsusanvhe 3asdanna. Ik nepemaerbea iHgopMallis y HepBoOBiil cuc-
TeMi? Jocaidnuuvka enpasa 3 inocmpauieio. PediekTopHi 1yru comaTud-
HOI'O i BereTaTUBHOI'O pedJieKcy.

IJinnicHe 3aedanHs. BereraTMHBHa Ta coMaTHYHAa HepBOBa cHcCTeMa
3MiliCHIOIOTHh iHHepBallil0 BHYTPillIHIiX Ta 30BHIiIIHIX opraHiB. Yu MaloTh
MPOSIBH I[i€l peryasanii iHauBiAyadsHM xapakrtep? [JomawHiilt npaxmu-
Kym. BusHaueHHS BJIACHOT'O THUITY BeTe€TATMBHOI HEPBOBOI CHCTEMH.

PesyabTaTr

OuikyBaHi pe3ynbratu HaB4aHHA (Y4eHb / y4eHuus...)
* OuiHroe 3HaHHS: Npo NEPUPEPINHY HEPBOBY CUCTEMY

* OuiHroe pesynsmamu: OOCNIAXEHHA ocobnuBocTeil npoBeaeHHA 30yMKeHHs Bere-
TaTUBHOK Ta COMaTUYHOK cUCTEMaMu

* Busensie cmaeneHHs Ha pigHi subipkosocmi ma ouyiHroe: BionoriyHy iHOWBIAyanbHICTb
nepudepiiHoi HepBOBOT CUCTEMU

Camopo3BUTOK

Camonasvanns. L]iHHicHO-emouyiliHe 3a60aHHs «Ll[o mae 3HamMu KoxiHaA
A00uUHA...2» . PDpedM «...ITPO HEHPOOiKy».

Camoouyinweanns. Ilpodykmueno-meopie 3aedaHHs. TecT-cTBOpeHHI.
Ilepudgepiiina HepBOBa cHCTeMa.
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One of the ultimate challenges of biology is to understand how
the brain becomes consciously aware of perception, experience and emotion.

Epik KeHoen (1929) -
amepuKkaHo-ascmpilcoKut HeUPOHAyKo8eub

§11.6. HEPBOBA PEIry/1aL14 TAHAYKOBI AOC/NIAXKEHHA

UikaBo! Jlaypearamu Ho6eniBcbkol mpemii
2000 pory cranu E. Kenpen, II. I'piarapx,
A. KapiccoH «3a gidkpumms, wo cmocyomo-
csa nepedaui cuzHaany Y HePBOGill cucmemi».
IlikaBo, sAKe NpakTUUYHe 3HaAUEHHSA MAalOTh
3HaHHA HepPBOBOI AiAJIbHOCTi?

3MICT

AKi Y4HHUKM nopyLwyOTb po60Ty HEepBOBOI CMCTEMMU?

IIprunHaMu IOpPYyIIeHbh HEPBOBOI AiAJBHOCTI MOYKYTh OYyTH 30BHIIIIHI Ta
BHYTPIilIHI YNHHUKH, cepeJ AKUX:

— OioJioriuHi: BipycHi iH(QeKIil (Bipyc Kopy, Bipyc moJiomiesniTy); GakTe-
pii (MEeHIHT'OKOKH, CTPENITOKOKH); OJHOKJIITUHHI eyKapioTUUYHi opraHisMu
(TOKcoILIa3Mu); ITapa3UTUUYHI YePBU M IPOAYKTU IXHBOI XKUTTEAIAIBHOCTL
(ackapupza JOJCbKa, €eXIHOKOK); CIIaJKOBI 3MiHM — MyTallil (3MiHHU IeHiB,
XpoMocoM abo KiJIBKOCTI XxpomMocoM); opMyBaHHS ayTOIMYHHHUX IIpoOIie-
ciB; mopyuieHHA oOMiHY peuoBHUH (0cO0JIMBO HETaTHBHO IIO3HAYAETHCA He-
cTaua KHCHIO, TJIIOKO3M, BiTaMiHiB rpynu B); cyAuHHI mopymieHHd, IO
PO3BUBAIOTHCA BHACJIIOK aTEepPOCKJIEPO3y Ta TilmepTeH3ii;

— XiMiuHi: OTpyeHHA (OTPYTHU, CIIUPTH, COJI BaXKKUX MeTaJliB, CipDKOBOJIEHb,
nectTunuau, 6apodiryparn);

— (isuyHi: MiKpoIyJbcallili MarHiTHOro moJjs 3eMJIi, BIJUB HOHI3YIOUOIo
ONMpoMiHeHHA (BUHUKAIOTH JileTeHepaTUBHI 3MiHM B KJIITHHaAX HeWpOTJIii,
BTpauyaeThCcAd Mi€JiH y HEpBOBUX BOJOKHaX, PO3BUBAIOTHCA NYXJUHHU);
MexXaHiIUHI TpaBMH, IpU AKHUX Bpa’kalOThCs HEPBOBi IIeHTPH UM HEPBOBI
IIJIAXHA.

Ily1s1 3armobiraHHsa IOSBi IMOpPYIIIeHb HEPBOBOL CHCTEMH HeOOXiJTHO IOTpH-
MyBaTHCA PEeXHMY IIpalli Ta BiAIIOYMHKY, 3aliMaTHCA (Pi3KyJILTYpoOlo, Iij-
BHIOIYBaTH 3arajbHy OIipHICTHL oOpraHiaMmy, ofOepiraTuch BiJi HeraTUBHUX
BILIMBIB cepeJloBUIIlA, 3amobiraTv (GopMyBaHHIO INKiJJUBHUX 3BHUYOK Ta iH.
IIpuumHOIO GaraTboX 3aXBOPIOBaHb HEPBOBOI CUCTEMU MOXKe OyTHU IOpPYIIIEeHa
ImocTaBa, B pe3yJIbTaTi YOro BUHMKAIOTh MeXaHiuHi BIIMBM HAa HEPBU H Cy-
JIUHU, AKi )KUBJIATL MO30K. J[y>Ke BaXKJIUBO JJIS 30POB’SA HEPBOBOI CHCTEMHU
OpraHi3oBYBATH ONTUMAJILHI YMOBHU AJ1A QYHKI[IOHYBAHHS T'OJIOBHOTO MO3KY:
VHUKATU CTPeciB, IIEPEBTOMU, HETaTUBHUX eMOIliil (cTpax, 3a3/apicTh, oOpa-
3a, 3JIiCcTh), 3a0e3mMeUnuTy MOBHOIIHHUI COH JJIs BiJTHOBJIEHHS MOYKJINBOCTEM
HeWpOHiB, pO3YMHO OpraHi3oByBaTH pobOTy 3 HOYyTOyKaMu Ta iH.

Bionoria + MeguyuHa @ Kaiwoeuil eHuepanim — iH-
pexyiilHe 3aX60PIO6AHHA 3 NEPEBAHCHUM YPAHCCHHAM 207106~
Hozo mo3ky. IIJo € 36ydHuKOM yiel xeopobu?
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AKi 0c06/MBOCTI HEPBOBUX 3aXBOPIOBAHbD?

HEPBOBI XBOPOBW — 3axe60prwe6aHHA Hep8080i cucmemu, W0 6UHUKA-
I0mob 8HACAI00K AHAMOMIYHUX YU PYHKUIOHAALHUX 3MIH HEPBO8UX CMPYK-
myp i Hep8osux npouecis.

HepBoBi XxBopoOU mOAiNAOTE Ha: cYOUHHI 3aX680PIOBAHHA MO3KY (MO3-
KOBHH iHCYJIBT, MirpeHBb), dezeHepamueHi x80pobu MO3KY, TOB’SA3aHUX 3
BTpaTol HelpoHiB (po3cigHuil cKJepo3, xBopoba IlapkiHcoHa, XBopobOa
Anpureiimepa), 3ax60p6aHHA nepugepiiiHoi Hepeogoi cucmemu (HeBpaJ-
rii, HeBpUTHU), iHPeKYillHi 3aX80PI06AHHA Hepe0o8oi cucmemu (eHIedariT,
MEHIHTIT, TOJIIOMI€EJIIT), 3aX60PI06AHHA 6e2emMamuUEHOl Hep8060L cucmemu
(BereraTMBHO-CYIMHHA OUCTOHiA), cnadkosgi 3ax80pHEAHHA HePB808OoL cuc-
memu (xopesa I'eHiHrTOHA).

Y CcTpYKTYypi CYAUHHUX 3aXBOPIOBaHb MO3KY IPOBiJlHEe MicIie mMociatTh
MO3K08i iHCYAbmMU, 3YMOBJIEHI MOPYIIeHHAM KPOBOIIOCTAUYAHHS TOJIOBHO-
ro MO3KYy ab0 KpOBOBUJIMUBOM B TKAHUHHU MO3KY. AKTyaJbHOIO IPOOJIEMOIO
cyyacHOI MeQUIIMHU € PO3CiAHUI CKJepo3 — ayTOIMyHHe 3aXBOPIOBaHHA 3
ypakeHHsaM 0ijiol pedyoBMHH T'OJIOBHOT'O Ta CIMHHOI'O MO3KY, HMOBipHOIO
NPUUYNHOI SAKOI'0 BBaXKalOTh PYUHYBaHHA IMYHHOKI CHUCTEMOIO Mi€JIiHOBOI
obosoHKH. CyuacHa MeguUIIMHA IIOKM II[0 He MOXKe BHJIIKYBaTH Xx80poby
Ilapkincona, cnpruunHEeHe NPOTPECYIOUUM PYHHYBaHHAM HEUPOHIB cepej-
HBOT'O MO3KY, AKi BUpP00JAI0ThE fodhaMiH. Ha 1m0 XBopoOy cTpaKIalTh IPH-
o6nusHo 1-2 % umiozeii BikoM moHaz 65 pokiB. 3axeopoeanta nepugepiilHol
Hepeosoi cucmemu cKIagaoTh 6au3bKo 50 % ycix 3aXBopioBaHb. 3aJI€XKHO
BiJl CTPYKTYP, 10 Bpa)XalThCs, BUALIAIOTE: padukyaim (ypa’keHHs CIIHH-
HOMO3KOBUX KOPiHIIIB), Heépaazii (yparkeHHA NepuepudIHUX HEpPBiB, IO
CYIPOBOMKYIOThca O00JsAMH, ajie iXHiI (QYHKI[II 30epiratoTbesi, HaOpHUKJIA,
MiskpebepHa HeBparia), Hegponamii (yparkeHHsA MepudepiiHUX HEPBIiB IO
CYIIPOBO/XKYIOThCA OOMAMM 1 MOPYINeHHAM 1XHiX (GYHKI[IH, HATpUKJIAJI, He-
BpoOIIaTisA CiITHUYHOIO HEPBY).

AKi OCHOBHI HAaNPAMKM Cy4aCHUX HEMPOHAYKOBUX AOCAIAXKEHDb?

KomMmninexkc HayKOBHX OUCIIMILIIH, K1 3aiiMalOThLCA BUBUEHHAM HEPBOBOI
CHCTEeMH Ha Pi3HUX piBHAX opraHizallii 00’eIHYIOTH TEpPMiHOM HeHpPOHAYKA.
CyuacHa HelipoHayka HaOyJia MidKIUCIIUILIIHAPDHOTO CTATyCy Ha IepeTHHi
6iosrorii, MmegumuHU, IIcUXoJjorii, ximii, GioiHKeHepii, iHpopMaTHUKHU, Ki-
OepHETUKU, MaTeMaTHKHU, eTOJIOoril, MOBO3HaABCTBa. Da3oBUMMU MTHUCITHILII-
HaMHU HeMpoOHayVKU € HelipoaHaToMisd Ta Helpodisiosorisa, 1o 3aiiMarTbCA
BUBUEHHAM Oy/0BU Ta (pYHKI[I!T HEpBOBOI cucTeMU. TiJlbKH JIOACBKUN MO-
30K MICTUTH OJM3BKO CcTa MiJIbAPAiB HEeHPOHIB i CTO TPUJIBIOHIB CUHAIICIB,
[0 YTBOPIOIOTH HAJCKJIaAHI HepBOBi Mepe:ki. [liAabpHICTE HEHUPOHIB Ta iX
XiMiUHI B3a€EMOJil € IpeaMeTOM JOCJIiJKeHb MOJIEeKYJIAPHOlL Ta KJITHHHOI
HelipoHayKu. Po3ymoBi 3mi0HOCTI JroguHM (MOBa, COIPUHAHATTS, IIaM ATh,
yBara, MOTHBallii, eMoIrii), 1o 3a6e3neuyyioTh IIisHaHHA, MalOThL 0i0JOTiUHY
OCHOBY 1 HOCJIiIKYIOTh KOTHITHBHA HelipoHayKa Ta HeliponcuxoJoris. Heii-
POEHAOKPHUHOJIOTiA Ta HEMPOIMYyHOJIOTisI BMBYAIOTH B3a€EMO/iI0 HEpPBOBOI,
€HJOKPMHHOI Ta iIMYHHOI PeryJaTOPHUX CHUCTEM.

Hesponozia 3aliMaeThbCcsl 3aXBOPIOBAHHAMU II€HTPAJIbHOI Ta mepudepii-
HO1 HEPBOBOI CUCTEMH, JOIIOMATra€e 3’ ICOBYBATU MPUUYUHU MCUXIUYHUX pPO3Jia-
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IiB, [0 BHBYAa€e ncuxiarpisa. @yHKI[] HeHPOXiMiUHUX PEeUYOBUH JOCJIiIKYE
Hellpoximis, opraHisalilielo HeipOHaYKOBUX JaHUX 1 3acTOCyBaHHAM oOuuc-
JIIOBAJIbHUX MoJeJiel 3aiiMaeTbcA HelpoiHgopmamuka. OJHUM 13 OCHOBHUX
3aBIaHb HelUpoiHJeHepili € BIZHOBJEHHA Ta IIOCUJIEeHHsA (QYHKIIN JIIOOUHU
MIJIAXOM IPSAMOI B3aeMOJil MiK HEPBOBOIO CHCTEMOIO Ta INTYYHHMH IIPH-
cTposaMU (HaIpPHUKJIAI, iHTepdeiicu MO30K-KOMII' IOTep, HelipopoTe3un).

Bionoria + AHrailicbka MoBa @ V mMo3Ky Mop-
cvkozo 3aiiys (Aplysia californica) eécvozo auwe
20 000 HelipoHis, ane, He 38axHaOYU HA Ue, MOJIOCK
3damHuil do HasuaHHA. Kenden mipkyeas, uio 6iH
Mox}ce sueiamu nam’amo, cnocmepizaliu 3a mum,
wo eidbysaemuvca 3 peyenmopHuUM ma pYXoeum
HelipoHamMu Y pepaexkmopHriii dy3i 6e3ymo6HO20 3a-
XucHozo pegaexcy 3 Hazeow Aplysia gill and siphon
withdrawal reflex (GSWR). Il]o ye 3a pegaexc?

KopoTKo npo rosoeHe
) [pakTu4yHe 3Ha4YeHHs 3HaHb NPO HepBOBY AiANbHICTL HeobxiaHe, neplu-3a-sce, ANA
3anobiraHHs HeraTUBHOMY BMIUBY Pi3HUX YUHHUKIB Ta YCYHEHHS MopyLUeHb.

» HEPBOBI XBOPOBMW — 3axBoptoBaHHA HEPBOBOI CUCTEMU, LLIO BUHUKAKOTb BHaACNiaoK
aHaTOMIYHMX YU (pYHKLOHANBHUX 3MiH HEPBOBUX CTPYKTYP 1 NPOLECIB.

) HenpoHayka — Ue KOMMNeKc pPisHUX AUCLUNIIH, WO BMBYaKOTb AiASIbHICTE HEpBOBOI
CUCTEMMU Ha Pi3HUX PIBHAX.

AifanbHICTD

Hasuanvhe 3a6danHsa. SIki 0co0JHMBOCTI HEPBOBOI peryasiii JIOIuHA?
Modenwsannsa smicmy memu. HEPBOBA PET'VJIAITIA.

PossueanvHe 3aedaHHsA. SIki YAHHUKH TOPYUIYIOTh HEPBOBY peryJis-
wiro? Ingozpagixa. BniuB YNHHUKIB cepeIOBUIla HA HEPBOBY PeryJsIliio.

I]innicHe 3a60aHHA. [IpOEKT Ha OHY i3 TeM: IMON0 BU3HAHHA icHYBaH-
HS PiBHUX AYMOK i MOTJIAIB Ha MpobaeMu, po3B’I3aHHA SKUX MOYKJIUBE 3a
JIOTIOMOT0I0 JOCJIiIKeHb HEePBOBOI CHCTEMH.

PesyabTaTr

OuikyBaHi pe3ynbraTtv HaB4YaHHSA (Y4YeHb / yyeHnus...)
* Y3aeanbHioe 3HaHHS ma ¢hopmynioe eucHoegok: npo HEPBOBY PEIYNALUIKO
* Po3ssusae meop4i yMiHHSI 3HaxoOumu criocobu pileHHs1 cknadHux 3aedaHb ma cmeo-
proe: iHporpadiky nNpo BNIMB YUHHWUKIB CepeoBMLLA HA HEPBOBY perynsiuito
* Busiensie cmaeneHHs1 Ha pigHi iHOuegidyanbHOCmIi ma Cmeopioe: NPOEKT Ha OCHOBI 3HaHb

Npo opraHiaMm nNAVHW, OOCAIOHULBKUX YMiHb Ta UiHHICHUX ysBneHb npo MYAPICTb
NKOAWUHA

Camopo3BUTOK

Camooyinweannsa. Ikl Mol pe3yJabTaTH HABYAJbHOL XisTJIbHOCTI?
Hiaenocmyeanvre 3aedanns. HEPBOBA PEI'YJIAIIIA.
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Hawi 8iouymmas - ye knasiwi,

Nno AKUX y0apsA€e HABKONUWHE cepedosuuye.
Heri liopo (1713-1784) -

hpaHuy3ekul ginocog enoxu lNpocsimHuymea

§12.1. CTPUUHATTA IHGOPMALII

lNnotesyemo! Ingopmayin (Bin nar. infornatio —
po3’sACHEeHH:) — BiloMOCTi mpo HABKOJHUIIIHIA cBiT. Op-
raHi3MM OTPUMYIOTH i1 i3 30BHINIHLOTO CcepefoBHUIIA,
BiZITTIOBiTHO pearyioTh 1 IPUCTOCOBYIOTHCA 10 MiHJIUBUX
YMOB JKUTTA. silMBa Ipupo/ia B IIPOIleci eBOJIIOIil CTBO-
puia HalpisHOMaHITHIINI npuiMaui iHdopmailrii. A gk
iH(opMarlia morparJige B Opradism JIIOJUHU?

3MICT

AKi 0ocob6/nBOCTI CNPUAHATTA iHpopMmaLii?

CMPUAHATTA IHOOPMALIl (mepuenmis) 3 BHYTPilllHLOTO Ta HABKOJIMIII-
HBOTO cepeloBHUINAa Bi0yBaeThbcA 3aBAAKU (PYHKI[IOHYBAHHIO CEHCOPHHUX
cucteM, abo aHaJIi3aTOpiB.

Bynb-axkuii YMHHUK cepeJloBHUINA, IO Ji€ Ha opraHiaM, Ha3UBA€EThCA NO-
opa3HukoMm, a Ais MOAPa3HUKA Ha OpraHiaM — nodpa3neHHaMm. 111l yMHHUKHT
mepealTh CBOI BIIMBHU 3a y4YacTiO pPi3HUX (opM eHeprii, TOMy 3a IIPUPO-
JI0I0 BILJIUBIB pPO3PI3HAIOTH TaKi IpylIu INOAPa3HUKIB: @i3uuHi (TeMIepa-
Typa, THUCK, CBiTJIO, 3BYK, JOTUK, €JIeKTPUUYHUU CTPYyM, MarHiTHe IIoJe),
ximiyHi (KUCJIOTHU, JIYTH, PEUOBUHU 1:Ki, OTPYTH, MPOAYKTU OOMiHY peuo-
BUH) Ta nNoOpa3HuKu 3miulanoi npupodu (3MiHa OCMOTHUUHOTO THUCKY, 3MiHa
PH cepepoBumia).

Moanexkyaapruit pieeHv. CHpUUHATTA iH(GopMallil 3AiHCHIOIOTH MO-
JeryJasapHi penentopu. Ile 0inKoBI MoJIeKyJIH, SIKi COPUHMAaIOTh BIJIUBU
NOAPa3HUKIB 1 IIepeTBOPIOIOTL 1X YV CHUIHAJH, IO 3MIHIOIOThH aAKTHUBHICTH
pelenTopHUX KJiTHH. Taki OinIKM 3HaAXOAAThCA Ha MOBEPXHI KJIITHHHOI
MeMOpaHH, KJIITHHHOL opraHejii abo B IIUTOILIa3Mi KJIITHUHH.

Kaimunnuil pieenv. KniTUHHEMU pelleITOpaMu, II[0 CIIpUIIMaioTh iHGOop-
Mallilo, MOKYTh OYTH cIlelliaJli3oBaHi eIiTe/JiONUTH Ta CeHCOPHiI HEeMpOoHH.
3a po3TalllyBaHHSAM DeNelTOPH NOAiNAThCA HA 306HiULHi, ab0 excmepope-
yenmopu (pelenTopu MIKipW, OKa),
Ta eHympiwHi, abo excmepopeuen-
mopu (pemenTopu M’si3iB, KPOBOHO-
CHUX CYAWH). 3a BIiAYyTTAMHU, II0
BUHUKAIOTh B KOpPi MiBKYJIb, IIi UYT-
JUBI yTBOPU NOMAIJNAITH Ha 30posi,
caYyxoei, HIOX08i, cmakosi, domuko-

6i, menoei, x010006i. _ In. Budu peuenmopie: 1 — ceimnosi;
TranuHHUl Disens. 3B A30K MiXx 2 — cnyxoeull; 3 — HroxosuLll; 4 — cMaKo-
CEeHCOPHHMH HellpoHaMH, BCTABHUMH sull: 5 — domukosi
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HelipoHaMu KOpHU, M’sI3aMU UM 3ajJI03aMU [IJd NepefaBaHHA iHdopMarlii 3a-
0e31IeuyIOTh TaKi I[IIMHHI KOHTAKTU AK cuHamncu. CeHCOpHI HeMPOHU MoO-
JKYTh 3’€IHYBaTHCA 1 Mi»K cobolo, II[0 ITOKpalllye BUKOHAHHS HHUMH CBOIX
byHKIIA.

Pigenv opeanie. CreljianizoBaHi opraHu, AKi 3a0e3ne4yOTh CIIDUUHATTH
ingopmairii, e opranu 4yTTA. ¥ IXHHOMY CKJIAJA1 HAABHi: 0ONOMIdHCHI cmpyK-
mypu (ZolroMaraioTh pellelITOpaM CIPUMMATHU IIOAPa3sHEHH:A) Ta peyenmopu,
SIK1 IIepeTBOPIOIOTH CUTHAJIM HABKOJIMIIHLOIO Y HEPBOBL iMOyJIbcH.

Cucmemnuil pieeHv. BuszHauaibHy POJb Yy COPUUHATTI iHpopMmalii Bi-
MiaJi3yOThCcA CeHCOPHI HeMpPOHW, UYTJHMBI HEpPBU Ta CEHCOPHI IOJISA KOPH
MiBKYJb BEJUKOr'0 MO3KY, K1 YTBOPIOIOTH CEHCOPHI CHCTEMU.

Biosoria + /laTuHa @ YeidnosidHioo JaMUHCLKL HA368U 0P2AHI8 Lymms
a0dunu (A—]/1) 3 sidnosidnumu inocmpauyiamu (1-5):

A nasus b lingua B auris I' cutis I oculus

AK BigbyBaeTbCcA NnpoBegeHHA iHpopmauii?

HepBoBe 30yI:KeHHA — aKTUBHUU (QisioJIoriuyHMi mpolec, SKHUM HepBO-
Bi KJIITMHHM BiAmoBimaioTs, Ha mnoapasHeHHA. Ilig uwac gii 30ymKyrouo-
ro moJApa3sHUKA HaA KJIITUHHY MeMOpaHy 3MiHIOEThCA 1i MPOHUKHICTH IJIA
MOHIB HaTpilo, KaJlil, XJIOPpY 1 BHUHMKAE HEPBOBMI HoTeHIlian xii, abo
HepBoBHii imnyibe. IloTeHmian Ail po3mOBCIOMKYETHCA Mi€JIiHOBUMU abo
0e3aMi€JTiHOBUMH BOJOKHAMH 1 3a JOMOMOTIOI0 CHHAIICIB HepemaeThcA Ha
1HIIII HEWpPOHH.

IIpoBeneHHs 30yKeHHs 110 HEPBOBUX BOJIOKHAX XapaKTEPU3YETHCA Psi-
JIOM 3aKOHOMipHOCTel, cepel SKHX: 3aJIe’KHICTh INIBUIKOCTI IPOBEIeHHS
iMIIyJIbCcy BiJ iaMeTpa HepBOBOI'O BOJIOKHA, MPaAaKTHUUYHA HEBTOMJIOBAHICTH
HepBOBUX BOJIOKOH, JBOCTOPOHHE IIPOBEleHHS 30y»KeHHA Ta iH.

Ae BigbyBaeTbcA KipkoBe popmMyBaHHA BiguyTTiB?

HinaHKY KOPHU MiBKYJIb BEJINKOTO MO3KY, e BifOyBaeThesa aHAaJi3 i CHH-
Te3 iHopMallili, Ha3UBAIOThCA CeHCOPHUMU (wymausumu ) noaamu. Came y
IUX AiNgHKaxX Kopu GopMyloThedA BifinoBifHI BiguyTTd. Biduymma — Le
BijjoOpakeHHs iH(popMAaIlil ITpo OKPeMi BJIACTHUBOCTI IIpeMeTiB UM ABUII Y
KOpi BEJIMKOT'0O MO3KY. ¥ JIOAUHU BiAUYTTA HaOyJIU 0COOJIUBOTO PO3BUTKY
1 € IepIIUM eTanoM Ni3HaHHA HaBKOJUNIHBOI peajbHocTi. Pi3HiI BiguyTTAa
€ JjKepeJioM 3HaHb, CIPHUAIOTH OIiHIOBAaHHIO Ta (OpMYyBaHHIO CTaBJIEHHS
0 IIpeIMeTiB Ta sBHUI IIPUPOAH, CIIOCOOIB opieHTAaIlil Ta CcHiIKyBaHHA. ¥
IICUXOJIOTil BHOKpeMJIoI0Th 11 BHAIB BiUyTTiB: 30p06i, CAYyxX086i, CMAKO8I,
H10X08i, domukosi, memnepamypHi, 601b08i, KiHecmemuiHi, cmamu4iHi, op-
2aHiYHI ma 6i0pauyiiiti.

Bionoria + ETonoria @ Kpyk — odux i3 Hailpo3ymHiwux nmaxia, 30am-
Hux oyiHweamu ceol dii, po3s’a3yeamu npobaemu, BUKOPUCMOBYy8amu 3Ha-
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paodda npaui. ¥ Hux yydosa nam’amv il KOHKpemHe
MucaeHns, maomos nonad 200 38ykosux cuzHanie 01
cniakyeanHus. Ilfo € ¢izion02iuHO0 OCHOB0I0 iX esleMeH-
mapHoil po3ymoeoi digabHocmi?

KopoTKoO npo ronoBHe

»  CMNPUUHATTSA IHOOPMALLII — cykynHicms npouecis, wo 3abesneqyoms ompumaH-
Hs1 ma eukopucmaHHs iHgbopmauii 3 8HympilwHb020 ma 308HiWHbO20 cepedosuwa orns
opaaHizauii npoyecie xummedisnsHocmi. Peuenuifa — crpuldHasmms i nepemeopeHHs
eHepell pi3HUX Noodpa3HUKI8 8 eNfeKmpUYHi YU XiMiYHI CugHarnu 3a y4acmio peuernmopis.

» TNpoBeneHHA HEPBOBOro 30yAKEeHHA — KOMMIIEKC NPOLECIB 3a y4acTo YyTNMBUX He-
PBOBUX BOMOKOH, LLO NepeaarTb 30yMKeHHS Bif peLenTopiB 40 KOpU NiBKYIb.

» KipkoBe popMyBaHHSA BiAvyTTiB — Lie CYKYMHICTb NpoLeciB, Lo BiabyBaloTbLCA B NeB-
HUX OiNsHKax Kopu NiBKynb Ta 3a6e3neyvyoTb (hopMyBaHHSA Pi3HUX BiAYYTTIB.

AifAAbHICTD

HasuanvHe 3a8danHs. SIKi RKIITHHE Ta opraHu 0epyTh YUacTh Y CIIPHIi-
HATTA indopmanii? Onopra cxema «lepapxia». CIIPUMHATTS ITH®OP-
MAIIII.

PoszeusanvHe 3asdaHHsa. SIka NMpUMUHHA Pi3HOMAaHITHOCTI pellenTopiB
aroauHu? IIpobaemuo-niznasasvHa eénpasa. Kiacudikaliisa penenTopiB Ha
IrpyIu.

IJinnicHe 3a60anHA. «IITaxu MarOTh KpHJIa, pUOH- IJIABIli, a JIOIU A
JKHTTSA Y IPHPOIl MaloTh MMi3HAHHSA, IIe iXHi kpuja» (Xoce Mapri). IlikaBo,
Y € Y TBAapHH Ii3HABaJbHi npouecu? Bnpasa dns eusnavenns. lllo raxe
INISBHAHHSA?

PesyabTaT

OuikyBaHi pe3ynbTaTi HaB4YaHHA (Y4eHb / yd4eHuus...)
 BusHayae: ocHoBHe noHATT CIIPUUHATTS IHOOPMALLI

* Yceidomnwoe nisHasaneHy cumyauiro: ons PO3B’A3AHHA MPOBNEMM woao npuynH
Pi3HOMaHITTS peuenTopis

* BusHa4ae cymHicmsb yiHHicHoi kameeopii: MI3HAHHA NKOOWHWA

Camopo3BUTOK

Camoopzanisauyis. Kpeamuene 3agdanus. Bubuparo TeMy A CTBOPEH-
HA Ta NOpes3eHTaIlil (3aXHCTy) HaABUYAJBLHOIO MNPOAYKTY Ha IMiACYMKOBOMY
ypoIli (AUB. IONATOK M0 MiApYUYHUKA).

CamonaeuaHHs. OcobucmicHe 3a8danHs. Tect. SIKMit y MeHe THII CIIpHA-
HATTA iHGopMaIii?

CamoouinwearHa. IlpozHo3zysaavHe 3aedanHs. Tect. OpraHu UYyTTiB
TBapuH.
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OO0Hi€lo 3 Haubinbwux 3a2a00K M10OCMBA € NUMAHHA NPO me,
AK MU 8i04y8A€EMO HABKO/IUWHE Cepedosuuje.

3 npomMosu Ha YepemoHii HazopoOXKeHHA

§ 12.2. CEHCOPHI CUCTEMU NIOAUHUA

Yceigomawemo! HobGesiBebka mpemia 3 ¢isioJio-
rii Ta megunuau 2021 pory orpumanm . Ixy-
adiyc ta A. IlaranyTsaH «3a BIIKPHUTTA PellelTOPiB
TeMIIEpaTypd Ta MOOTHKY». BiJ3HakKa IIPOJOBKYE
cepilo ImpeMiil 3a BHUBUEHHS YYTJUBOCTL JIIOJAWHH:
(disionorisa BectubyasapHoro amaparty (P. Bapani,

1914), mexaHiaMu COPUMHATTA IojapasHeHb BHyTpimiHIM ByxoMm (I'. Beke-
mi, 1961), sopoBi nponecu oka (P. I'panir, K. Xaprnaita, II. Boar, 1967),
opragisarnisa cucremu HiIoXy (P. Ekcein, JI .Bak, 2004). Yomy Taka nmujibHa
yBara 1o HayKOBUX JOCJi/I’KeHb CUCTEeM, II[0 CIPUMMAaIOTE iHGopMailliro?

3MICT

flke 3Ha4YEeHHA CEHCOPHUX cUcTem?

CEHCOPHI CUCTEMWU (Bimg iarT.
sensus — BiguyTTsa), abo aHanri3a-
mopu — CYKynHicmv cmpykmyp, AKiL
ompumymomy, nepedalomv ma aHa-
JAi3yome iHpopmMayin i3 308HIULHbO-
20 ma eHYmMpiwHvozo cepedosuuy. ¥
JIOOAVHU PO3Pi3HAIOTEL Pi3HiI CEHCOpHI
CHUCTEeMH, aJjie yCi BOHM CKJIaJaloThCs
3 TPhOX BiAmiJiB.

Peyenmophuil 6iddin mpencTas-
JeHUM HepBOBUMHU 3aKiHUEeHHAMHU
CeHCOPHUX (YYTJIMBUX) HEWPOHiB,
AK1 MaloTh peyenmopHi 6iiKu — Mo-
JIeKyJIu, 3JaTHI pearyBaTu Ha Ximiu-
Hi um ¢isuuHi noapasHeHHsA. Taki
O01JIKM posTaIlloBaHi Ha IIOBEepPXHi KJIi-
TUHHOI MeMOpaHU abo B IIUTOIJIAa3Mi
KJaiTuau. PenenrtopHi 0inku Iepe-
JaloTh CUIMHAJHW B KJITHUHY, [0 IPHU-
3BOJUTL [0 BUHHUKHEHHS IMIIyJbCiB
pPi3HOI YacCTOTH, TPHUBAJOCTI TOIIO.
TakuM UYMHOM, PeIeNTOPH IIepPeTBO-
PIOIOTH CUTHAJU B HEPBOBI IMIyJbCU
1 KOAyIOTh KiJIbKicHI Ta siKicHI 0co0-
JUBOCTI MTOJpasHeHH4.

In. CeHcopHi cucmemu noOUHU:
1 — cmakoee rnone; 2 — HKX08E rorse;
3 — none sHympiWwHix opeaHis; 4 — pyxo-
ge rione; 5 — rnone WkipHoi Yymmausocmi;
6 — 30pose rnone; 7 — criyxoee rnorne

IIposidnuroeuil 6i00din yTBOPIOIOTH TPU HEMPOHM: MepIIUil po3TamioBa-
HHUI Y COMHHOMO3KOBUX TaHIJIiAX ab0 By3JIaX UepelrHO-MO3KOBHUX HEpPBiB,
aIpyruii — y ckaaai npoBigaux mnaxis IITHC, i Tperiit — y Tamamyei, 3BiAKuU
nepenae iHpopMallio A0 AiJIAHOK KOPH BEeJIMKUX IIIBKYJIb.
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Mo3koeuii 6i00in TpelcTaBIeHUNA IEeHTPAJIbHUMH OCepeJlKaMUd aHa-
Ji3aTopiB, Je Bif0OyBaeThCA OCHOBHHUIU aHali3 i cuHTe3 iH(popmallii. Taki
JTIIAHKKA KOpPHM, B AKWUX pO3TallloBaHi IleHTpaJibHI BiAJijlNd aHaJi3aTopiB,
ONPUMHATO HA3UBATU CEHCOPHUMU NOJAAMU KOPU BeAUKUX NiéKyab. BoHH
MICTATH BeJIMKY KIJIBbKICTh BCTAaBHUX HEHWPOHIB—JEeTEeKTOpiB, IO cIellia-
JI3YIOTHCA y PO3IIi3HABaHHI Pi3HHX IIpeJIMETiB UM SBUI HABKOJIUIIHLOT'O
cBiTy. CeHCOpHI 30HM MaloTh IIeBHE PO3TAIllyBaHHA: pyxoge noJe i noJe
8HYMPIWHIX opzaHié — y JIOOOBiH YacTIli IiBKYJb, noJe WKipHO-M 130801
yymaueocmi — y TiM’AHi# dacTIi, 30po6e noJje — y MOTWIWYHINA UacTHi miB-
KyJb, CAYX08€, cMaKose il HI0X08e NnoJje — y CKPOHEeBil UacTIii.

3aBASAKU AiSJbHOCTI CEHCOPHUX CUCTEM Y JIIOAUHU (pOPMYIOThCA BigUyT-
TS, COIPUNHATTSA, VABJIeHHSA, MUCJIeHHS, CBioMicTh, HaOyBaeThcA MOCBij,
po3BUBaeThca po3yM. CeHcopHa iHgopMallisgs Mae 3HAUeHHS AJSA KHUTTEII-
SIJIBHOCTI, IMOBeJIHKHM Ta € BaXJIMBUM UYHMHHMKOM IIPHUCTOCYBAHHA Ta pPoO3-
BUTKY. KO0 oOMeXUTH HaAXOMKeHHA iHdopMarii, To cmocTepiraeTbcs
nopynieHHA (PisUYHOro ¥ INCUXiUYHOIo PO3BUTKY, iHTEJEKTY B3araJi.

Biosnoria + MeguyuHa & Y xocmonaemis, cneaeo-
N102i6, Ni0600HUKIE 6HACNIO0K 3MEHUWIeHHA KiabKocmi
ingopmayii, wo Hadxodumb uepe3 opzaHu uymmis,
MOJce 6UHUKAMU CeHCOPHUL 20100 (abo ceHcopHa Oe-
npueauis, anza. sensory deprivation), wo pi3ko 3HU-
JHeye QYHKUIOHANbHY aKMUBHICMb 6eJUK020 MO3KY.
AKi 03HAKU Yb020 NOPYULEHHAS

AKi BAACTUBOCTiI CEHCOPHUX CUCTEM NIOAUHU?
3arajabHOIO BJIACTUBICTIO CEHCOPDHUX CHCTEM € IXHA adanmayia — 30am-

Hicmb npucmoco8yeamu pi6eHb c80€l uymaueocmi nid enaueom dii nodpas-

Huka. IIpuragaiiTe, AK o4i MOCTYIMOBO 3BHUKAIOThH 0 TeMpsaABHU. Biojoriuna

poJab amamnTariii moaArae y sMeHINeHHI UM YCYHeHHI HeBa)KJIMBoO1 iH(popmMma-

mii. OKpiM 11iel BIaCTUBOCTI MOXXHa BUOKPEMUTH M iHIMi:

— CEeHCOpHI cuUCTeMU cneyiani3yromscsa Ha CIPUNHATTI NeBHOTO BUAY IIO-
NpasHeHb 1 hopMyBaHHI cnenudpiUYHUX BiAUYTTiB;

— CeHCOpHi cucteMu (KpiM 00JIbOBOI) ITiJ [i€f0 TPUBAJIUX BIOpPaB 3JaTHI mij-
BHII[yBaTU CBOI MO’KJIMUBOCTi, TOOTO énpaénanHa. Tak TpeHYIOThbCS Bil-
YYyTTA CIAYXY MY3HMKaHTIB, BiIUYTTA KOJbOPIB XYI0KHUKIB;

— ] CeHCOPHHUX CHCTeM XapaKTepHa 63ae€modif, AKa peayisdyeThcA Uepes
B3a€MO/il0 BiAUYTTIB Ha piBHI Kopu i migkipku. Tak, Impu scKpaBOMY
CBITJII Kpallle BifuyBa€ThcsA cCMakK 1XKi Ta iH.;

— CEeHCOPHI CHCTeMH 3[]aTHi JI0 KOMNneHcayil pyHKyiil, ToOTO BIAIKOAYBaH-
HA QYHKI[I oxHiel CeHCOPHOI CHCTEeMHM 3a pPaxXVHOK AKiCHOI mepebyIoBH
a00 IMOCHJIEHOTO BUKOPHUCTAHHA 30epeKeHMX (PYHKIIN IHIIUX CEHCOPHUX
cucrteM. Tak, y Jdiofieii, AKi BTpaTUJIH 31p, HOJIMIIYIOTHCA CIYX i TOTHKO-
Ba YYTJIUBICTB.

AIKi OCHOBHI C@HCOPHI cucTemu N0 A4UHU?

B opramismi JIOAMHKM PpO3pPi3HAKTL TaKli BHJIM CEHCOPHHUX CHCTEM:
1) ceHcopHi cucreMu, II0B’A3aHi 3 opraHaMu uyTTHa (3oposa, cayxosa, cma-
Koea, Hi0x08a, zpasimauiiina); 2) comatTuuHi (domukoea, memnepamypHa,
b6oavoea, nponpioyenmueéHa); 3) BicuepanabHa (iHmepouenmueéHna). Penen-
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TOPH OCHOBHUX aHaJi3aToOpiB po3TallloBaHi B opraHax UyTTs, a pelenTopHu
coMaTo-BicIepaJlbHUX CHCTEeM — II0 BCiii MOBepXHi Ta BcepequHi Tija.

Yci ceHcOpHI cHMCcTeMH MalOTh BHCOKY UYTJIMBICTH JO IIOAPasHHUKIB 30-
BHIIIIHBOI'O cepeoBHIIA, 3/aTHI aHaJizyBaTH iH(popMallilo Ha KOXXHOMY 3
BigaimiB Ta (pYHKI[IOHYIOTH B IIIMPOKOMY Jiala30Hi iHTeHCHBHOCTeH! il mo-
JIpa3sHUKiB.

Uikaeo @ V meapun opzanu
yymms po36uHeHi Habazamo Kpa-
we, HiKne y aiodeil. Y mout uac sk
Y O00HUX npedcmaséHUuKi6 ayHu
dob6pe pozeuHeHUll cayx, iHWi Mmo-
HCYMmob noxeanumucs vydoeum 30pom i 6e30ozaHHuM HI0OXOM. A uu yci mea-
PUHU Malomsv CEHCOPHI cucmemu?

KopoTKo npo ronoeHe

» CEHCOPHI CUCTEMMW 3a6esneuytoTb OTpUMaHHS iHpopMaLlii Npo BNNUBKU pPi3HUX NO-
APa3sHUKIB, LLIO € OCHOBO AN opraHisauii XUTTE4IANbHOCTI Ta NPUCTOCOBAHOCTI St0-
AVHW.

) HanhzaranbHilWKMMKW BNacTUBOCTSIMUM CEHCOPHUX CUCTeM € adanmauisi, cneuianizayis,
ernpas/isiHHsA, 83aeMo0isi ma KomneHcauis QyHKUIU.

»  OCHOBHVMMM CEHCOPHMMU cUCTEMaMK NMIONHU € 30p0ea, C/Tyxoea, CMakoea, HKX0ea,
epasimauiliHa.

AifanbHicTb

Hasuanvhe 3a80anns. SIk BindoyBaeTbesa cnpuiHATTA iHdopmanii? Onuc
3 eukopucmaHnHam cxemu «DPyunruyionyeanus». CEHCOPHI CUCTEMMU.

Poszsusanvhe 3aedanns. SIke 3HaUeHHA CEHCOPHUX CHCTEM JIJIA Ii3HAH-
HA? [Ipo6aemHo-nisHaséaslvHa énpaéa. BiracTUBOCTI CEHCOPHUX CHUCTEM.

IlinnicHe 3a60anHsA. «Hame misHaHHA NMOYMHAETHCHA i3 CIPUUHATTHA,
NepexXoaUuTh Y PO3YMiHHS, i 3aBeplIyeThCcA NPUIMHOIO» — ropopus 1. KaHT.
YuM BiIpi3HAIOTBCA CEHCOPHi cHcTeMHM y pisHMX Joaei? Bnpasa 0as
cnpuiimanns. IHAUBiAyanbHI 0cOGJIMBOCTI aHaIi3aTOPIB.

PesyabTaTr

OuikyBaHi pe3ynbrat¥ HaBYaHHSA (Y4yeHb / y4eHUus...)
* Onucye: 3HayeHHs CEHCOPHUX CUCTEM NOOUHU

*  Q@opmynoe ovikysaHi pesynsmamu: ans PO3B’A3AHHA NPOBJIEMW npo 3HavywicTb
CEHCOPHUX CUCTEM SIS NiZHAHHS

* Busiensie cmasneHHs1 Ha pigHi cripuliMaHHs ma 6UCIIO8/MI0E MIPKy8aHHS. Npo iHAUBIAYy-
anbHi 0cobnMBOCTI CEHCOPHUX cucTeM Ta X 38'A30K 3 MISHAHHAM

CamMmopo3BUTOK

CamonasuarnHs. Peeyrasmuerne zaedanus. I'padiurauii opra"izaTop. Cxe-
ma «Kiacudikairisa».

CamoouyinweanHnsa. 3aedanHs Ha posnizHaseanHHs. Tect. CeHcopHi cu-
CTeMH.
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Haw 3ip npaytoe 3a805Ku momy, wjo im0 HABKO/I0 HAC 8/108/TI0EMbCA
8e/IUKOIO KinbKicmio caimnovyymnausux KnimuH.

PazHap Iparnim (1900-1991) - r
weeoceKul gizionoe, naypeam Hobenigcokoi npemii (1967) _

-

§12.3. 30POBA CEHCOPHA CMCTEMA

3actocoByemo! Jlioacbke OKO OTPUMY€E
CBIiTJIOBY iH(opMaIlilo, a IOTIM Iepenae m -
11 B TOJIOBHUH MO30K JJIsI (DOPMYBAHHS  gomm Inm oonm 17

30pPOBHUX BiIUYTTiB. A fgKe CBiTJIO CIpUH-
il et
Ma€ OKO JIOJUHU? o b

3MICT

aOOnm/ \700nm
flke 3HaYEeHHA Ma€ 30pOBa CEHCOPHa -\/\/\/\/\ /\.

cucTema A4nAa A AUHU?

JIrogcbKe OKO 3JaTHE CIIPUMMATH JIUIIIE BUIHUME
CBITJIO 13 CIEKTPY eJeKTPOMArHiTHOIO BUIIPOMIiHIO-
BaHHA B AianasoHi xBuab Bixg 380 mo 770 maHoMeTpiB.
3a JIOIIOMOT0I0 30POBO1 CEHCOPHOI CHUCTEMH JIOAWHA
orpumye 6innie 90 % iHdopmalii Ipo HaBKOJUIIHE
cepenoBuine, 1o B 30 pasiB Oinbire 3a iHdopMailriio,
III0 CIIPUHAMAETHCA CJAYXOM. 30pOBa CeHCOPHA CHCTe-
Ma JIIOJMHU AOCKOHAaJiIa, HiK y 6araTboxX TBapHuH, In. Biddinu 30posoi
3aBAAKA PO3BUHEHIN KOpi MiBKYJb. 30POBi ocepeaKu CEHCOpHOI cucmemu
MalOTh Pi3HOMAaHITHI 3B’A3KM 3 iHIIUMHU CEHCOPHU- H0OUHU
MU, acol[iaTUBHUMHU Ta PYXOBUMHU IIOJISAMHU.

3a yJacTiO 30pOBOl CEHCOPHOI CHCTEMU BHU3HAYaIOTLCA BiJcTaHb, pPO3-
TanlyBaHHs, 00’€MHICTh IIpeaMeTiB, ()OPMYIOThCA 30POBi BigAuyTTdA, IO Bi-
no0pakaroTh KoJip, ¢opmy, po3Mmipu 00’ekTiB. 1li mMpoABU BUKJIUKAKIOTH Yy
JIOAWHU SCKpaBi Ta ruOoKi mepeXUBaHHA, KOJXA BOHA MUJIVEThCSA KPacoio
MPUPOAN UM BUTBOPOM MHCTEIITBa. 3a JIOIIOMOI0I0 30py (POPMYETHCS MOB-
JIEHHS JIOJUHA Ta 3a0e3IeuyeThCs CHiJIKYBaHHSI.

Ta6nuus. BIAAOITW 30POBOI CEHCOPHOI CUCTEMMU
Bigain Xapakrepuctuka
PeuenTtopHuin | @omopeuenmopu CiTKiBKM OKa, MICTATb 30p08I niaMeHmu

lMposiaHukoBuiA |MNpaBuiA | NiBUI 30p08i HepPeU, BONOKHA SIKUX NepexpeLuLyoTbea nepen
BXOZIOM Y MO30K

MoakoBui Ob6pobka 3opoBoi iHpopmauii BiabyBaeTbcs: a) y MiOKIpKO8UX UeHmpax
Tanamycy i cepeHboro Mo3ky: 6) 30posill 30Hi NOTUNNYHOT YacCTKU KopU
niBKyIb

Yu B3aemonos’a3aHi pyHKuUii Ta 6ygoBa oka?

Oko srofvHU Mae KyndcTy ¢dopMy, 1[0 clIpusAe Horo pyxam B MeKax
ouHOI AMKH uepena (opbitTu). Ckiamaerbcsa opraH 30py JIOAUHU 3 ABOX
YaCTUH: 04YH020 Abayka U donomixHozo anapama. OKO JIOIUHU MIiCTUTH
BcepeHnHIi 30poBi pelenTopu (doTopelentopu), Mio € eJleMeHTaMu Iiepude-
pPifiHOIro BiJJiJIly 30p0OBOiI CEHCOPHOI CHCTEMH.
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1 In. Bydosa o4HO20

15 a6r1yKa NoOUHU:
7 1 — KOH'IOHKMU8a;
14 3 2 — gillkosul M’si3;
3 — palidyxHa 060/10HKa,
4 — poeigka;
4 O — Kpuwmarnuk,
13 — : 12 6 — nepedHs kamepa,
5 7 - 3a0Hs kamepa;
5 8 — cyOuHHa 0b0oroHKa;
1 9 — cknepa;
7 10— 30posull Heps;
11 — cnina nnsma;
10 12 — ueHmparnbHa sMKa;
13 — xoema nnama,
9 14 — cknucme mino;
8 15 — cimkieka

OkpiM TOrO, OKO 3[iMiCHIOE Ta OpPraHi30Bye NpPOBeleHHA CBIiTJIOBUX IIPO-
MeHiB OO0 BHYTPIIIHBOI ODOJIOHKHM OKa — CIiTKIBKH, Jie pO3TallloBaHi TpH
TUIH 30POBUX UYTJHUBUX KJIITHUH: naauiku (6auspko 100 MJIH, MicTATH 30-
POBUII IIIrMEeHT POJOIICHH i BillTOBiIaloTh 3a YOPHO-0iIuil CYTiHKOBUM 3ip),
Konbouku (01u3bKo 6—8 MJIH, MalOTh HOJAONCHMHHM i BU3HAUAIOTHL KOJIipHUMN
8ip) Ta ceimaouymaugi zaHznio3Hi kKaimuHu (MaloTh MeJaHOICUH i Iepe-
IaoTh iHGopMalio Iad (opMyBaHHS IHUPKAaJHUX PUTMiB, OB A3aHHUX i3
3MiHOIO JHA 1 Houl). BakimBe 3HaUeHHA IJIs OKa MalOTh MOro 30BHIIIIHI Ta
BHYTPIilIHI M’s13u, M0 3AiHICHIOIOTH PYXU OYHOTO AOJIYKa, 3BYKEeHHSA 3iHU-
i, 3MiHY KPUBU3HU KPUIITAJIHKA.

Oxko 3abesmeueHe NOIOMIXKHHM arapaToM. 3aXHUCHY (PYVHKI[II0 BUKOHY-
I0Th 6posu i nosiku 3 8iaMuU, a TAKOXK CAi3HUlL anapam. BiH ckiafgaeTsed i3
CJIi3HOI 3aJ1031, PO3TAIIOBAHOI B 30BHIINIHBOMY KYTKY OKa, CJI13HOT'O MiIlIKa
1 HocociisdHoro kaHany. CiaisdHa piiuHa 3BOJIOXKYE ITOBEPXHIO OUHOTO s0JI1Y-
Ka, 3MHUBa€ CTOPOHHI YACTHUHKM i 3HEIIKO/KYe OaKTepii, 110 NOTpanuIu B
OKO, OCKIJIbBKM MiCTUTh OAKTEepHUIIUJHY PEUYOBUHY — JisonmuM. BHyTpimH:A
YacTHHA IIOBiK BKPHUTI CIIOJIYyUYHOTKAHMHHOI OOOJIOHKOIO — KOH IOKMUE010,
sIKa MICTHUTH LOJATKOBL CJIi3HI 3a103u. 3aBOAKH oKopyxosum m’asam (Io-
cMyToBaHi IpAMi i Koci) ouHe A0JYKO IOCTiiiHO pyXa€eThes.

OKO
OuHe a6nyko HdonomixHun anapart
Ob6010HKU BHympiwHe s:0po | Bposu

|. 30BHILLHSA 0BONOHKA: Kpuitanuk MoBiku

CKnepa, poeieka Bonora nepeaHbof i (BEPXHS 1 HIXKHS)
Il. CepenHs o6onoHka: 3aHbOI Kamep oKa 3 BisiMu

enacHe cyOuHHa 060r10HKa, patidyxka | CknucTe Tino CnisHui anapar

i3 3iHUUErO, silikose mino KoH’'lokTuBa
I1l. CiTkiBka (Mae xosmy U criny nnsmu) OkopyXoBi M'si3u
DYHKUII: 3aXUCT N XXUBNEHHA O4HOro QyYHKUIT: XVUBNEHHA Ta | @yHKUII: 3aXUCT Ta
sabnyka, cBiTnocnpuiMaHHs CBITNONpOBEAEHHSA pyxu oyen
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Bionoria + ®isuka @ IIJo make abGconlOmHO UOpHe
mino?

Ak BiAGYBAETLCA CNPUMHATTA CBiTA0BOI iHpopmauii y
NOAUHN?

Y noguHEM 6iHOKYAAPHULL (cmepeocKoniuHuil) KOAbOPOoBUll 3ip, AKHUU
3abe3mneuye cIpUMaHHSA CBITJIa ABOMAa OYMMAa OLHOYACHO AJIA COIPUNUHATTA
00’e€MHOCTi IIPOCTOPY Ta PO3Pi3HEHHA eJIEKTPOMarHiTHUX XBUJIb BUIUMOTO
CIIEKTPY, III0 BU3HAUAIOTh KoJbopHu. OKO JIOJUHU CIpHIIMAae CBITJIOBI Ipo-
MeHi, fKl BiIOMBalOThLCA BiJl IPeJAMETIB cepeloBHINA 3aBAAKH IIpolecaM
ONMUYHO020 CE8iMAONPOBEIeHH A, PCUCNIMOPHO20 CE8iMAOCNPUUMAHHA, HepEo-
6020 nposedeHHA 36Y0iweHHA, KipK08020 POpMYBaAHHA 8i0uymmia.

Onmu4ne ceéimaonpogéedeHna —
npouecu oka, uio 3abeaneyyomo Cnpsi-
MYy8aHHA eidbumux npomernie Ha
cimkierky. Jlo ckiagy I1iel OITUUYHOIL
CUCTEMH BXOHIATH pozieka —» 60J02a
Kamep oka —» 3iHUUSA — KPUWMAAUK
— ckaucme miao. PoriBka, BoJjiora kKa-
MEp OKa M CKJIHNCTe TiJio 3[iHCHIOIOTH
YacTKOBe 3aJIOMJIEHHsS IPOMeHiB. 3iHUIA, 3aBASAKU M’ s3aM, pedIEKTOPHO
3MIiHIOE CBif JiaMeTp i peryJiloe HaAXO[ KeHHS KIJIbKOCTI CBiTJIa Ha CiTKiB-
Ky, UMM 3arobirae ii momkomxeHH0. PoKycyBaHHA IIPOMEHIiB Ha CiTKiB-
KY 3A1MCHIOETHBCS 3MiHOIO KPMBU3HU KpHUIITaIuKa. CKOpoueHHA BIMKOBOIO
M’A3a 301JIbIITYE KPUBU3HY KPUIITAJTHKA i HOT0 3aJI0MJIIOIOYY CUJIY, po3cia-
OJIeHHsI — HaBIIaKM. 3aBAAKHN IILOMY OKO IIPHCTOCOBaHe 0 YiTKOTro OaueHHS
IpeaMeTiB, PO3TalllOBaHNUX Ha PiBHUX Biacrauax. I[a s3maTHicTh OKa Has3u-
BaEThCS aKOMOJAIli€lo.

Peyenmophe céimaocnpuiManHa — npoyecu nepemeopeHHs eHepzil
C8iMJa08UX NPOMEHI8 Y Hepe0si IMNnYyabcu, wo 30iilcHI0IOMb KAIMUHU cim-
KieKu. SaBIAKH IIbOMY B KJIITHHax

BAHHUKae 30y)KeHHA, SdKe IOPOIKYE OsHaku | Manuukn | KonGouku
diticne, 3meHuene i obepHene 306pa- |Kinpkicrs | PIM3PKO Brnsbko
100 mnH 7 MITH

JKeHHs IIpeamMeTa Ha ciTkiBmoi. CsiTiio- : -
cHpUilMaJbHAMHA KJIIiTHHAMY ciTkiBkm |IfMeHTM |PogoncuH | MoponcuH

i BITNO, WO
€ MaJIUYKU H KOJOOUKH. 56 » ,em Cnabke Ackpase
Hepeose nposeedenns 36ydncen- |>YPKY — ’
HA — Uue cykynHicme npouecie, AKi 3ip BeskonipHun | Konboposui

nepedaromv Hepgosi iMnyavcu Gid
KaAimuH cimkieku 0o Kopu nieky.Jab enurkozo mo3ky. lleit 30poBHH HIIAX
YTBOPIOIOTHh HEPBOBI BOJIOKHa KJITHH CITKIBKH B CKJIaJi 30pOBOTO HEpBa,
HeHUpPOHU cepeJHBOTO MO3KY Ta HEMPOHU KOPH. 3aBAAKHU 1XHIN B3aeMofil
iHgopMaIlisa, 110 IpAMYE A0 KopHu KIacudikyeThbesa i cTae GiabII AKiCHOIO.
Kiprxoee popmysannsa 6iduymmieé — ye cykynHicms npoyecié aHanLi3y
cunme3sy iHgopmauyii, wo 6idbysaomvca 6 30po0BUX 30HAX KOPU NiBKY.Jb
cnpamosari Ha QopmysanHs 3oposux eiduymmis. HepBoBi imnyiabcu
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BiJl CiTKIBKM HaAXOAATH CIOUATKY A0 IEePBUHHOI 30pPOBOI 30HU IMOTHJINY-
HOI YaCTKHU ITiBKYJb. ¥ IIi#A AidsgHNIi Big0yBaeTbca aHai3 iH(GopMalii Ta
dbopMyBaHHA NPOCTHUX 30pOBUX 00pas3iB. BropumHHaA 30poBa 30HA 3/iHCHIOE
CHHTe3 30poBol iHdopMaIllil Ta nmoeagHaHHA ii 3 oOpazaMu, 1[0 BUHUKAIOTH
i BIJIMBOM iH(opMaIlil Bif IHIIUX opraHiB 4yTTA. [[0 30pOBHX BiAUYTTiB
BigHOCATE giduymmsa ceimaa Ta siduymms koavopy. KomipHuii 3ip Jio-
JIUHU 30iHCHIOETHCS 3a JOIOMOI0OK KOJIOOUOK TPhOX THIIIB: K0J0OUuKH I-TO
THIIY — pearylmoTh Ha UepBOHHH KoJIip, Koabouku II-ro Tuny — Ha 3eJIeHHUN
KoJiip i koax6ouku III-ro Tuny — Ha cuHiN KoJip. BiATiHKMY Ta iHIOII KOJILOPH
CIIeKTpa CIPHIMAIOTHCA 3a PAXVHOK 30y KeHHsS KOJOOUOK y Pi3HHX CIHiB-
BimHOMIEeHHAX. BiMuit KoJip BUHUKAE IIPU OJHOUACHOMY 30V KeHHi KoJbo-
YOK TphOoX TUMiIB. Takmii MexaHi3M M03BOJI€ JIOACBKOMY OKY PO3Pi3HATH
o 10 MisBiIOHIB KOJBOPOBUX BiJITIHKIB.

Bionoria + ®paseonoriamu & Cmeepdacyiomo, wo oui —
dzeprano dywi. [JocmamHbo easHymu 6 o4i iHwillt A00UHI,
w06 3po3ymimu — yikaeéa 60HA YU Hi, NPUEMHA YU He éapma
do6pozo cnosa. A uu 8nau6aE Ha BHYMPIWHIL ceim A0OUHU
AKicme cnpulinammas c6imaoeoi iHgopmayii?

KOpOTKO npo ro/1I0BHe

» 30POBA CEHCOPHA CUCTEMA - ue ¢pyHKuiOHanbHa cucmema aHamoMi4HUX
ymeopis, sika crieyianiayembscs Ha cripuliMaHHi ceimnogux nodpasHeHsb i popmMyeaHHI
30posux gidyymmis.

»  OKO NNKOAOWHM (nart. oculus) — opeaH 4ymmsi, ocobriusocmi 6ydoeu siko20 3abesneyy-
romb cripuliHImmsi ceimroeoi iHgbopmauii.

»  CrnpunHaTTA cBiTnoBoi iHdopMmalii 3abe3nedyloTb Taki npouecu, SK: onmu4yHe ceim-
710MpoeedeHHs, peuernmopHe ceimiocrnpuliMaHHs, Hepsose rnPoeedeHHs 30yOXeHHS,
Kipkose ghopmysaHHs 8id4ymmis.

AifanbHiCTD

Hasuanvhe 3a80anHnsa. SIk cripuiiMaeThes cBiTJioBa iHdbopmaiia? Ilosc-
HEHHA 3 BUKODPUCMAHHAM 3 BUKOPUCMAHHAM cxeMu «DPYHKUIOHYBAHHA».
30POBA CEHCOPHA CUCTEMA.

Poszsusanvne 3aed0anns. Y 4OMYy B3a€MO3B’A30K CBITJIOBOI pellemlii Ta
oynosu oka? IIPAKTHYHA POBOTA 12. Bynosa ouHOro sg0JIyKa.

IlinHicHe 3a60aHHA. 3aBAAKYN YOMY JIIOAWHA 6auuUTh IIpeJMeTH Ha pis-
Hi# BiAcraHi? JomawHill npaxkmukym. BusHaueHHA akoMojaIlii oxa.

PesyabTar
OuikyBaHi pe3ynsraTyv HaB4YaHHA (Y4yeHb / yyeHuus...)
+ [osicHioe: ocobnmeocti 30POBOI CEHCOPHOI CUCTEMU NIOOUHU
* OpeaHizosye: PO3B’A3AHHA NMPOBJIEMMW npo B3aemMo3B'A30K PyHKLiA Ta ByqoBu oka

* Busiensie cmaeneHHs Ha pieHi peacysaHHs ma nosicHioe akomodauil ana NMISHAHHA
NOONHU

Camopo3BUTOK

Camonasuanunsa. Komynikamuene 3aedanns. Tect Ha THUn ocobucrocTi
3a KOJIbOPOM OYeM.

CamoouyinoeanHns. PenpodykmueHne 3asdanns. Tect. BynoBa oka JIIOIUHUA.
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Qui habet aures audiendi, audiat
(Tou, Xmo mae 8yxa, Hexat NOYYE).
€saHeenie 8io Mameis, 13.9.

§12.4. CAYXOBA | TPABITALIMHA CEHCOPHA CUCTEMA

AHanizyemo! Yomy npomumymarHuil zydokx, SKuil
yymu Ha 6azamo MuJab Y MOpi, NPAKMUYHO Hewym-
Huilt y katomi kopabas? Yomy npomusanHHs eyxa Yy
nayieHma 1acmo 8UKJAUKAE 3aNaMOPOYeHHA | empa-
my eiduymmas pieHoeazu? 1li 3anmuTaHHA CTaIU IIO-
YaTKOM JOCJIiI2KeHb, 1110 mpu3Beau A0 HobeniBecbKkux
npemiii: «3a pobGoTy 3 isiosorii BecTHOYJIAPHOIO
anapaty» (Pobepr Bapani, 1914) Ta «3a BIAKPUTTA MexaHi3My 30yIKeH-
HaA y 3aBUTHi» (['eopr ¢don Bekemi, 1961). Biagmosixi Ha cBoi 3anuTaHHA
HaAYKOBIIi BiIIIYKAaJM ITic/isi BUBUEHHA OyJOBU Ta IIPOIleciB BHYTPIiIIHBOTO
Byxa. To ByxXo JIIOAUHU — IIe OpPraH CJYXy UM piBHOBaru?

3MICT

AK ¢pyHKUiT opraHa cnyxy nos’sA3aHi 3 Moro 6yaosoto ?

Byxo nroauHu ckiIagaeThcsa 3 TPhOX UaCTHUH: 30BHIIIIHE, cepelHE Ta BHY-
TPillIHE BYXO.

30BHIIHE BYXO 3[iMCHIOE IIPOBEEHHS 3BYKOBUX KOJIMBaHL. ¥ HBOMY
PO3Pi3HAIOTH BYIIIHY PAKOBUHY, 30BHIIIHINA CJIYXOBHI Npoxix Ta 6apabaHHY
NepeTUHKY. BywHa Myw.ns BIOBJIIOE 3BYKOBI KOJMBaHHS Ta CIPSIMOBYE
iX y B0BHIIIHIM CJOYXOBHH IIPOXiJZ, IO Mae JOBXKHUHY o 2,5 ¢M, BUCTHJA-
€ThCs IIKipOIO 3 BOJIOCKAMH i 3aJio3aMHU, SKi BUALIAIOTL BYIIHY CipKy IJsd
3axmcTy Big nuay u Bogu. [loctymoBe 3By-
JKeHHS TPOXOAY Ia€ 3MOT'Y KOHIIEHTPYBaATH
XBUJ1 W OificuiaooBaTU 3BYK. bapabaHHa
nepemuHka — Il TOHKA CIOJYUYHOTKaHWH-
Ha MeMmOpaHa (ToBmuHa 0,1 MM), 330BHI
BKpHUTa IINKipolO, a 3cepefMHU — CJIM30-
Boio obosoHKOI0. Taka OynoBa 3abesmeuye
CIIpUMaHHs i ImepefaBaHHS 3BYKOBHX KO-
JIMBaHb Ha CJIYXOBl KiCTOYKH.

CepenHe Byxo ckJagaetbcsa 3 6apabaH-
HOI MNOPOX¥HUHU, 3aldOBHEHOI IIOBITPAM
(6mussko 1 cm?), cayxosux kicmouok Ta
cayxoe6oi (escmaxiesoi) mpybu. Ciryxosa In. ByOoea eyxa NtOOUHU.
TpyOa crnoayuae 6GapabaHHY IIOPOXKHUHY 3 Mﬁfuirfgl:u;e i{_f’;‘%;;fg&ﬁa_
HOCOTJIOTKOIO, 3aBAAKHM UOMY THCK IIOBi- ; .

. . 3 — bapabaHHa nepemuHka.
TpA 3 000x CTOP1H II€epeTHHKH [JOP1BHIOE CepeOHe 8YXO: if— 6apa6aHHa

atrmMocepHOMYy. ¥ cepefHBOMY BYyCi poO3- NOPOXHUHA; 5 — MOMOMOYOK;
TAalloBaHi TPH MOCHiJOBHO 3’€fHAHI CYI- 6 kogadesnko; 7 — CPEMIHUE;
mobamMu CIYXOBi KIiCTOUKHU (MOIOMOUOK, 8- criyxoea mpyba. BHympiHe
Koeadenko, cmpeminuye), AKi 3B A3YIOTh  8yx0: 9 — 3aeumka 3i cripansHUM
OapabaHHY HepeTUHKY 3 BHYTPIIIIHIM BY- opaaHom; 10 — criyxosull HEP8
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xoM. Ili kicTKOBiI yTBOpPU NIeperarOTh KOJUBAHHA, 3MEHIIIYIOUN 1X aMIIJi-
TYAy A 301JIbIITYIOUH CHUJIIY.

BryTpiniHe ByXo B JIIOJUHU po3TallloBaHe Y cKpoHeBil kictii. Ileit KicT-
KOBHUM YTBip Ma€ 3aBUTKY, fgKa 1 € OPraHoOM CJIyXy. 3aéumka — CIipaJbHO
3aKpy4YeHUH KaHaJ B 2,5 00epTH, 10 MICTHUTh BCepeAuHI 3aBUTKOBUM J1a0i-
puHT. Ha nepeTuHIi 116010 J1a0ipUHTY PO3TAIlIOBAaHUN 3BYKOCIIPUUMAJIbHUN
amapaTr — cnipaavHuil (Kopmiie) opzan. BiH MicTUTHL 3BYKOBl1 pelenTopu
(BOJIOCKOBI1 KJIITUHM), AKi IIepeTBOPIOIOTH KOJWBAHHA PiMHMU, 3yMOBJIEHI
Jiel0 3BBYKOBUX XBWJIb, HA HEPBOBi iMmnyabcu. Yepes 3a6umko6uil Hep8 iM-
OYJbBCH HaAXOAATH O CIYXOBUX IIOJIB KOPHU MiBKYJb. [HIIIa yacTHHaA BHY-
TPiIHBOTO ByXa — 6ecmubyrapHuill anapam.

Bionoria + ®i3uka & 3syx — KorusanvHUIlL pYx
YACMUHOK NPYIHO20 cepedosuwia, U0 Nouluplo-
emuvca Yy suzaadi xeuav y zasi, piduHi uwu meepdomy
miai. Biavwicmv s6uul y npupodi cynposodr yoma-
cs XapaxKkmepHuUMuU 38YKAMU, WO CNPUUMAOMbCA /\/W\
ma po3ni3Harmbsvcsi 6Yyxom A00UHU i cayzyomb 015

OpieHMYy6aHHA ma CnilKYyeaHHa. A aKi 36YyKu Ja100-
cbKe 8Yxo He cnpuilmace?

AK Big6yBa€eTbCA CNPUMHATTA 3ByKOBOI iIHpopmauii y AntoguHu?

JIronnHa cripuiiMae 3ByKOBI1 KoiuBaHHSA B giana3oHi Bix 16 mo 20 000 repig
(T'm), i gna Hel XapaKTepHU IPOCTOPOBU OiHaypaivbHuil cayx (cIpUMaH-
HA 3BYKIB IapHUMH OpraHaMu cayxy). A ochk iH(ppasByKHu (yacTtoTa MeHIIIa
Hi>k 16 I'm) i yapTpasByku (uactora Oinbina Hixk 20 000 I'm) n1a Hac He go-
ctynHi. CiiyxoBa CeHCOpHAa CHCTeMa cIpHuiiMae iH(GopMaIllilo Ipo HAaNpPAMKH
W JIsKepeJia 3BYKiB, JO3BOJISIE OPIEHTYBaTHUCA B IPOCTOPi Ta 3JilMcHIOE dhop-
MYBaHHA B KOpPi IMIBKYJb CAYX0BUX BifuyTTiB. CIyXoBi BiIUyTTA B mpolleci
PO3BUTKY JIIOAWUHU AyKe TiCHO MOB’A3aHi 3 MOBoIo. [IuTHHa, AKa BTpaTUjIa
cJIyX Y paHHBOMY BiIli (o TOro, AK HaBYMJIach TOBOPUTH), BTpadae it MOBHY
3MaTHICTH, X04a i1 MOBJIeHHEBUMN amapaT HeYIIKOIKeHUM.

Ta6nuus. BIOOINW CNYXOBOI CEHCOPHOI CUCTEMM

Bipain XapakrepucTuka
MepeTBOpEHHSA 3BYKIB Y HEPBOBI IMMYNbLCU 3AIACHIOITL hoHOopeuenmopu
(BOMOCKOBI KNITUHW) CnipanibHOro opraHy, po3TalloBaHOro B 3aBUTL
MpoBedeHHs1 iMMNyNbCiB 3MINCHIOTL NMpaBuin | NIBUA Cr1yxoei Hepseu B
cKragi NpUCiHKOBO-3aBUTKOBOI Napu YepenHo-mo3koBux Hepsis (VIII napa)
O6pobka cnyxoBoi iHdopmaLii BiabyBaeTbCH y C/1yX08UX M0/15IX CKPOHe-
BOI 4acCTKM KOpU NiBKYNb BEIMKOrO MO3KY

3BYKOBi XBWJIi, IOTPAIJIAIOUN 3a JOIMOMOI0I0 BYIIIHOI pPAaKOBUHM Yy 30B-
HIIIHI#A cHyXOBHI MNpoOXiJa, IiACHUIIOTHBCA B 2—2,5 pasu 1 CIPUUYHUHAIOTH
KOJIMBaHHA OapabaHHOI NIepeTWHKH. li Bibpamii mepemaroThcs Ha ciyxo-
Bl KiCTOUKH, IO AiIOTh AK Ba’Kejli, 3MEHINYIOUM aMILIITyAy KOJHBaHb 1
30inbImyoun ixHio cuiy (mo 50 pasiB). CTpeMiHIle moefHaAHe 3 MeMOPAaHOIO
OBaJILHOT'O BiKHaA ¥ 3[iliCHIOE Uepe3 Hel Ilepegauyy KOJIMBaHb Ha PiIUHY
KaHaJliB 3aBUTKU, AKa IIPOBOJAUTH 1X /10 OCHOBHOI MeMOpaHHU CIIipaJbHOTO
oprany. ycs I CYKYIHICTh IIPOIleciB Ha3MBAETHLCA MeXaHIUHUM 3BYKOIIPO-
BegeHHAM. [[ani BOJIOCKOBiI KJITHMHM CHOipaJbHOTO OpPraHy IiJ yac KOJH-

PeuyenmopHul

lpoeidHuKosul

Moskosuti
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BaHHA MeMOpaHM 30y/IKYIOThCA, I Y HUX BUHUKAIOTh HEPBOBi iMITyJIbcH.
BinbysaeTsca peyenmopre 3syxocnpuimanna. Jlajii HepBOBi CUI'HAIN Ie-
pelaloThbcA CIYXOBUM HepBOM (Hepeoeée npoeedenna 36ydiennsn). Indop-
Mallisg Ipo 3MiHHM B JOBKIJJIL HAAXOJAUTH 0 CJAYXOBOI 30HHU, J€ BiOyBa€ThCs
KipKoée (popMYyeanna cayxoéux 6iduymmie. 3BYKOBL KOJIMBaHHA HaJXO-
IATH 00 3aBUTKH TAKOXK Uyepe3 KiCTKHU depena. lleil maax cnpuiHATTA 3BY-
KiB MajoedeKTUBHHI, TOMY 3aCTOCYBaHHA Ma€ B OKpeMHUX BHHNajgkax. Tak
cCIpHUIMAalOThECA 3BYKH JIIOAMHOIO ¥ BoAl abo y Jilofei, 1[0 BUKOPUCTOBYIOTH
CJIYXOBi amapaTu.

Bionoria + MeguumHa & Ax Hasusaembvcs po3din meduyuHu, Wo 8u-
éuae 8Yyxo?

flke 3Ha4YeHHA Ma€ rpaeiTayiifHa ceHCOpHa cuctema?

I'pasirTarmiiiHa ceHcopHa cucreMa (abo ceHcOpHa cHUcTeMa PiBHOBAru)
CIIpUiiMa€ TMPUCKOPEeHHs, ITOJIOXKeHHA Tijla B MPOCTOPi, 3MIHUA MOJIOXKEeHHS
TOJIOBU ¥ TyJayb6a, KOOPpAUHYE PyXU Ta 30epirae piBHoBary Tija.

Ta6nuus. BIAAINW MPABITALIA6HOI CEHCOPHOI CUCTEMM

Biaain XapakTepucTuKa npouecis
PeuenTtopHwuit PeuenTopHi KNiTUHK, WO cCNpUiAMaloTb BNNMBW rpasiTadii, e BONOCKOBI
KNiTUHW BHYTPILLHBLOrO ByXa (2pasimauiliHa MexaHopeuenuyis)
MpoBigHukoBuiA | Hepeoee nposedeHHs 36y0xeHHS 30iNcHIoe secmubynapHull Hepe

Mo3koBui Kipkose ghopmysaHHs eid4ymmig BiAOyBaeTbCH 3a y4acTio MO304Ka,
cToBOYpa roriloBHOro MO3Ky 1 KOpu MNiBKyIb
Ilepmiuit eram COPUAHATTA — OsanbHui Kpyrnuia  BectubynspHuit
rpaBiTaIl[iiHy MeXaHOpeIemIlioo — MILLIEYOK MILLEYOK  Heps

31ACHIOIOTE BOJIOCKOBI KJITHUHH
(BecTuOyIApPHI pellenTopu), y AKUX
BUHUKae 30y)KeHHA Imicasa Mexa- [liBko-
HiuHOrOo ToOJpa3sHeHHSA PpiAUHOIO {(‘:ﬁ;ﬂw
BHYTPiIIIIHBOTO ByXa. BoJjocKkoBi

KJIITUHH omoJaimosozo anapamy,

Cnyxosui
HepB

3aBuTKa

: - R
[0 PpoO3TalloBaHI Ha BHYTPIIIHIX * R
IiNIgHKaX IIpUCiHKa, COPUUMAIOTh 1 o

NPAMOJIIHIHMHI IPUCKOPEHHS IIiJ Uac OpraH piBHOBaru
FOPU30HTAJLHUX 1 BepPTHUKAJbHUX
pyxiB. A B amnyJsax IOiBKOJOBHUX
KaHaJlaX, PO3TaIllOBAHUX B3aEMOIIEPIEHAUKYJISAPHO B 3 Pi3HUX ILJIONIMHAX,
MicTaATbea epebinyi. BomockoBi KJIITHHM IMUX YTBOPiB cIpHiiMaioTh obep-
TaJbHI PYXHY Tija A I'oJOBH.

Hepeosee nposedenns 36ydicenHa 3AiNICHIOETBCA TiIKOIO IPUCIHKO-
BO-3aBUTKOBOTO HepBa (BecTuOyjsipHuili HepB). I[H(QopMallis HaAAXOAUTH
Yyepe3 ciT4acTUil YTBip M0 MO304YKa MJis1 3abe3meueHHA ITi/ICBiIOMOI KOOp-
auHalii pyxis. HacTuHa cuUrHaJjJiB IOCTyIa€ 0 rimorajamyca, Ae dopmy-
€ThCs BiIUYTTsA 3aKauyBaHHA 1 0 KOPHU MiBKYJb, /e CTBOPIOIOThHCA CBijoMi
BiUYTTs IIOJOXKEHHS Tijla B IIPOCTOPi.

Kiprxose gpopmyeanna 6iduymmieé BiiOyBaeTbcAa B €QHOCTi i3 30poBHU-
MH, CJIYXOBHMHU Ta iHNIMMHU BIJUYTTAMHU M BiAirparoTh BaXJIUBY POJb Y
Mi3HaHHI JIOJUHOIO IPOCTOPOBUX BiHOIIEHb.

In. BecmubynsipHull anapam
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Bionoria + ®i3uka ¢ Xoodinnsa, izda Ha eeaocunedi,
cmpubaHHa, KamaHHA HA Ko83aHax, naaséaHHs, 6iz i na-
JiHHA 6yau 6 Hemoxucauei 6e3 uiei (isuyHol pyHOameH-
maavHol cuau. Hazeimw ii.

KopoTKo npo ro/soeHe

» Byxo nioguHu — ue opraH 4yTT4, Wo 3abesneyye criyx Ta piBHoBary.

» CINYXOBA CEHCOPHA CUCTEMA - ue cykynHicmb aHamoMi4HUX ymeopis, siKi 3a-
6e3ne4vyiome cripuliMaHHs 38yKOBUX KONUBaHb i (hOpMy8aHHSsI CIyXoeux eid4yymmis.

» TPABITALINHA CEHCOPHA CUCTEMA - ye byHKyioHanbHa cucmema, wo 30ilc-
HIOE cripuliHamms epasimauitHoi iHgbopmauii U chopmyesaHHs gid4ymmig pieHosaau U
MOMIOXEHHSI mina & npocmopi.

AifanbHICTD

Hasuanvhe 3a6danns. Ik cupuitMaeThesa 3ByKoBa iHgopmania? Camo-
cmiilHe nepemeopeHHs 3HAHb 3 BUKOPUCMAHHAM cxemu «DYyHKUiOHYBaH-
Ha». CIVXOBA ta TPABITAIIIMHA CEHCOPHI CUCTEMMU.

Poszsusanvne 3asdanHHs. ¥ YoMy B3a€EMO3B’A30K (YHKIiHH Ta OyI0oBM
Byxa moauHu? IIpaxkmuuna énpasa. ByjoBa BHYTPIIIHEOIO ByXa.

I]inHicHe 3a60aHHs. «BueHi MaHuYecTepChbKOro IEeHTPY ay/ioJorii i riry-
xoTu y Beaukiit Bpuranii BUABHIM 3B’SI30K MisKk mpobJeMaMH CcJIyXy Ta
piBHoBaru i Covid-19». IlikaBo, SKMM YMHOM BipycM MOIKYTh BILJIMBATH
Ha cJIyX Ta piBHoBary? Bnpaea 0as nepexoHanHocmi. 3B’SIB0K CJIYXY Ta
piBHOBATH y JIIOAUHHU.

PesyabTaT

OuikyBaHi pe3ynbrat¥ HaBYaHHS (Y4yeHb / yyeHUus...)
+ AHanisye 3HaHHs: npo CITYXOBY Ta MPABITALIAHY CEHCOPHI CUCTEMM nioanHu
* AHnanizye pesynsmamu: PO3B’A3AHHA NPOBIEMMU woao B3aemo3B'si3ky 6yaoBu Ta
doyHKUi opraHa crnyxy
» Busensie cmaeneHHs Ha pigHi nepekoHaHocmi ma obrpyHmosye: TBepXeHHs Npo 3B'A-
30K cnyxy i piBHOBaru 1a ix porb Yy Mi3HaHHI

CamMmoOpoO3BUTOK

CamonasuanHus. IlisnasanvHe 3asdarHs. IlpaBuno-opienTup. Ak mo-
KpalllUTH HAaBUYKHU ayAil0OBaHHA?

CamoouinwearnHs. [IpodykmusHo-koHcmpykmueHe 3a80aHHA. TecT-KOH-
crpyioBaHHdA. CiiyxXoBa Ta rpasBiTallilfiHa CeHCOPH1 CHCTEeMH.
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Vci xuei opzaHizmu moxxyme euaenamu ma ideHmudikysamu
XiMiYHi pe408UHU 8 HABKO/TUWHbLOMY cepedosullyi.
[pec-peniz Hobeniacbkoi npemii 3 ghizionoeii ma meduyuHu 2004 poky.

§ 12.5. HHOXOBA, CMAKOBA, COMATOBICLUEPA/IbHI
CEHCOPHI CUCTEMM

OuiHwemo! «Muwa mae He menwe 1000 pizHux
munié peuenmopHux KJAimMuH abo ceHcopis, AKIL
peazyrombv Ha pi3Hi 3anaxu. Y nwdeil desxi zeHu
dezeHnepyeaau, i mu moxcemo mamu auuie 350 mu-
nie cencopie. Hioxosuii ceim muwi 4u cobaku,
weudule 3a 6ce, HeCKiHUeHHO 6azamwiuil 3a HAWl
seaacHuil. Tum He MeHW, HAW HIOX 3HAYHO nio-
suwye Akicmv Hawozo xumms». ke 3Hauenna  JliHOa b. bak ma Pi4apd

CeHCOPHUX CHCTeM, II[0 OIiHIOITh XiMiuHi BrymBu AKCE/b — fiaypeamu npemir

cepeoBAIa? «3a 8idKpUMMs peuenmo-
pie 3anaxy ma opzaHi3auji
3IMICT HIOXOBOI CUCMeMU»

AK ¢pyHKLiOHYE HIOXOBA CEHCOPHA cucTema?

OpraHom HIOXY € Hic 3 HIOXOBUMHM HeMpPOHaMH, KiJBKIiCTh AKHUX IOCS-
rae 10 muH. PosramioBaHi 1i KJITUHU B emiTellil BepXHiX HOCOBHX XOIiB
1 3I1MICHIOIOTh HI0X08Y xemopeyenyito. OCKINTbKY KiJNbKiCTh HIOXOBHUX pe-
IenTopiB 3 BIKOM 3MeHINIYEThCA, JiTH 3a3BUUYall pO3Pi3HAIOTE OijbIlle 3ama-
XiB, aHi»K Jopocii. ¥ HepBOBOMY IIPOBeJleHHI 30yAKeHHA 0epyTh y4acTh He
TiIBKM BOJIOKHA HIOXOBOTO HEpPBa, a M BOJIOKHA TpiiiuacToro, siI3MKOTJIOT-
KoBoro i 6aykarwouoro HepBiB. ToMy HIOXOBi BiguyTTa 306epiratorbed i y
pasi nmopyiieHHsa QYHKILII HIOXOBOTO eniTesiro (HaOIpUKJIaJ, B pa3i HeXXKUTi).
KipkoBe opmMyBaHHA HIOXOBUX BiUYTTiB BiOYBaEThCA Y HIOX08UX NOJAX
CKPOHEBOI YacTKH IIiBKYJb, II0 Ma€ 3B’A30K 3 f6ararbMa iHIIUMU YYyTJIUBU-

MU JIISHKaAMH.

Hiox y J/I0QUHA PpO3BUHYTHH uw%l%aa:
Kpallle, Hi’K cMaK, — BiH Ja€ 3Mory
pospizaaTu Oinbme 10 000 pisHMX a'
danaxiB. OkpiM 3ailicHeHHHA iH@Op- 6"!-‘*
MayiitHol ¢pyHKuil, HI0OX Oepe ydacThb ﬂ :
B pezyaayii o6MiHY pevo8uH Ta no- - ‘
8ediHKU. ,
Ak BigbyBaeThca CHOPUNRHATTSA 36yﬂ)KeHHﬂ O[OPaHTHNX pe.uenTopIB

sanaxiB? KoXkHUI HIOXOBUIA HeHpPOH
Ha CBOIll IIMTOILIa3MaTHUUYHIA MeMO- .
paHi Mae JIiMIlle OJWH THUII HIOXOBHUX e G
penenTopiB. 1A KoayBaHHA cHaji-
KOBO1 iH(opMarii mmx 6111?;13 BH- Mu: 1— 0dopaHmHi peuenmopu;

KOPHCTOBYIOTBCA XK TPH BUICOTKH p _,0v06i HelipoHu; 3 — HOCOSUL enimenit;
Hamwux reHis. KosxeHn Takuil penemn- 4 — pewimyacma kicmka yepena; 5 — Kiy-
TOp MOsKe€ pearyBaTH 3 II€BHUM TH-  Goyku yubynuHu; 6 — MimpanbHi KnimuHu

In. OpeaHisauisi HLX080I CeHCOPHOI cucme-
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oM Maxyuyux peuoBuH. Ilicisa B3aeMofii «pedoBUHAa-pelenToOp» BUHUKAE
€JeKTPUYHUN CUTHAJ, 1[0 HAJXOAUTh Y HIOXOBY IuOyauny. 1la nmepBuHHA
HIOXOBa 00J1aCTh MO3KY MAa€ YiTKO BHU3HaUYeHiI MiKpPOALIAHKH-KJIYOOUKH, ¥V
AKUX iHpopMallisg 3 HIOXOBHX HEHPOHIB uepe3 CHHAIICH IepefacThbCs 0
MimpaavHux Heépeo6éux KaiimuH. Yepes 1IXHI aKkCcOHU iHpopMaIllisag Haaxo-
IUTHL J0 JIMOiUHOI CHCTEeMH i JaJli y KOpPY I'OJIOBHOI'O MO3KY.

Bionoria + Ncuxonoria @ 3anaxu nos’asani 3 emouiamu, 6naueams
Ha nosediHky, nokpawyioms nam’asms mowo. Hanpukaad, 3anaxu nraean-
du Odie 3acnokiiliugo, a 3anax m’amu nokpawye po3ymosy disanrvHicmo. Ak
MOJMCHA 6uKopucmosyeamu 3anaxu 04a NoLinuWeHHs AKocmi dummsa?

AK BigBYyBa€ETLCA CNPUMHATTA CMaKy B NI04UHA?

CMmakoBa ceHCOpHa CHCTEMa TaKOXX CIpUMMae XiMiuHI BIJIMBU cepe-
noBuia Ta GopMye cMAaKOBi BimuyTTs, Gepe ydacTh y peryadalii oOMiny
peuoBHH Ta moBeAiHKK. OpraHoM cMaKy B JIOAUHMU € A3WK, AKHI BU3HA-
yae cmakos8y xemopeuenuyito. CnpuiiMaHHA CMaKy 3yMOBJIeHEe CMaKOBUMH
OpyHBKaMM, KiJIbKiCTh AKUX — OJaM3bKO 2 THcAY. PosramioBaHi cMaKOBi
OpYHBKU Ha A3UIli, BHYTPIilIHI# NOBepXHi IMiK ¥ migHeOiHHA. IIposedeHH s
Hepe08020 36YdHceHHA, IO BUHUKAE V¥ CMaKOBUX pelenTopax, 3[iiCHIOITH
a'k 4 mapu HepBiB (TpiiuacTuil, JUIEBUA, I3UKO-TJIOTKOBUMA, OJIYKaIOUMIi).
HepBoBi BoJIOKHA IIUX HEPBiB Ha CBOEMY ILLJIAXY HPOXOAATH AJOBracTUH MO-
30K, TajlaMycC M rimorajamMyc IIPOMIi’KHOI'O MO3KY, IO IIOSICHIOE €MOI[INHY
3a0apBJyeHicTh BiguyTTa cMaKy. KipkoBe (popMyBaHHS CMaKOBUX BiJguyT-
TiB BiIlOyBa€ThCcA Yy CMaKOBHX IIOJIIX CKPOHEBOl YacTKH. BuuingmoTe 5
OCHOBHHUX THIIIB CMaKOBHUX BiIUYTTiB: BiIUYTTA COJIOHOI'0, KUCJIOTO, COJIO/-
KOro, I'ipkoro ta mikasuTHoOro (ymami).

flke 3Ha4YeHHA comaToBiCLepaZIbHUX CEHCOPHUX cUCTEM?

ComaToBiclepajibHa CeHCOpPHA CHCTeEMa — Ile KOMILJIEKC, V CKJaJi AKOTo
PO3pPi3HAITH cOMaTH4YHI (TaKTUJIbHA, TeMIepaTypHa, 00JbOBa, IPOIIpio-
IeNTHUBHA) 1 BiciepaJbHY (IHTepOIleIITUBHY) CEHCOPHI CUCTEMH.

TakTunbHa ceHCOpHa cuctema
MexaHopeLenTopu LWKipy (BiNbHI HEPBOBI 3aKiHYEHHSA, HeKarncynboBaHi
PeyenmopHull |AoTUKOBI HepBoBi Tinbusa (Tinbus MeicHepa), nnacTUHYacTi Tinbus
(Tinbust ®artepa-lladviHi) Ta iH).
lposiOHuUKosul |YyTnuBi BONOKHa CMIMHHOMO3KOBUX 3MilLaHWX HEPBIB
Monsi wWwkipHO-M’sA30BOT 4yTnMBOCTI (TiM'AHA 4YacTka), ge dopmMyroTbes
BiAYYTTA OOTUKY, TUCKY, BibpaLii (makmurnbHi 8id4ymms)
TemnepaTtypHa ceHCOpHa cucTema

Peyenmop+ut | Tennosi i XonofoBi peLenTopu LKipu
[MpoeidHukosul |YyTnuBi BONOKHa CMMHHOMO3KOBUX 3MilLaHUX HEPBIB
lMnotanamyc, nonsa LWKipHO-M'A30BOI YyTNMBOCTI (TiM'AHa 4YacTka), ae
dopmMyroTbCa memnepamypHi 8id4ymmsi

BonboBa (HouuuenTUBHA) CEHCOpPHa cucTtema
PeuyenmopHul | HouupeuenTopu LLKipK
lposiOHuUKosul |YyTnuBi BONOKHa CIMHHOMO3KOBUX 3MilLlaHWX HEpPBIB

Tanamyc, nons WKipHOT YyTnuBocCTI (TiM'AAHa YacTka), Ae dopmMmyoTbCA
bornbosi 8id4ymmsi

LieHmpanbHut

LieHmparnbHul

LieHmpaneHut
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PyxoBa (nponpiouenTMBHa) CEHCOpHa cucTema
.| MponpiouenTtopu (M'AA30BI BEpeTeHa, CyXOXMUINKOBI BepeTeHa Ta cyrnobosi
Peuyenmopruti | 1PONPioLeNTOp ( P y p y
peuenTopu)
, . |YyTnMBi BONOKHa 4YepenHo-MO3KOBMX W CMUHHOMO3KOBMX 3MillaHMX
lMposidHuUKosULI ;
HepBiB
UernmpaneHul | PyxoBa 30Ha (no6oBa 4yacTka), Ae (hopMyrTbCH KiHeCmemuyYHi 8id4ymmsi
IHTepouenTMBHa CEHCOpPHa cucTema
PeyenmopHuli | IHTepouenTopy BHYTPILWHIX OpraHiB, TKaHWH, CyauH
lMposidHukosul | YyTnuBi BONOKHa CNMHHOMO3KOBUX 3MilLlaHUX HEPBIB
IHTepouenTuBHa 3oHa (noboBa 4yacTka), Ae POpMyKOTbCS OpeaHidHi
LeHmpaneHul | 8id4ymms ronoay, cnparu, CUTocTi, BToMWU, 6aabopocCTi, 3MiH Y AiiNbHOCTI
LUMYHKa, NeYviHKK1, cepusa Ta iH.

KopoTKko npo rosnoeHe

» HIOXOBA CEHCOPHA CUCTEMA - uye ¢byHKuioHanbHa cucmema, wo 3abesneyye
CrpulHaMmS 8rnnusie XiMivHuUX nemkux rnoopasHuUKie i gpopMyeaHHs HIOX08UX 8i04Hym-

mis.

» CMAKOBA CEHCOPHA CUCTEMA - ue ¢pyHkUioHanbHa cucmema, Wo crnputmae
XIMi4HI nodpa3HeHHs ma ¢hopmye CMaKosi gid4ymms.

»  OcHOBHMM 3aBAaHHAM comaToBicLepanbHUX CEHCOPHUX CUCTEM € 3[IMCHEHHSA Mexa-
HO-, TEPMO-, HOLU-, NPONpIO- Ta iHTepopeLenLiii.

AiAAbHICTD

Hasuanvhe 3agdanns. Ik cnpuiiMaeTbes xXimiuna ingopmania? Ouino-
6AHHA 3HAHb 3 BUKOPUCMAHHAM cxemu «PyHkryionyeanna». HHOXOBA TA
CMAKOBA CEHCOPHI CUCTEMMN.

PoszeusanvhHe 3a6danHa. SIK BiOyBa€ThCA COIPUHHATTA JOTHKY, TeMIle-
patypu, 600 y doauHu? IIpo6aemHo-niznasarvia eénpasa. lllkipua uyr-
JUBicTh Ta OiosoTiuHAa iHAUBiAYaJIbHICTD.

I[innicHe 3asdaHHs. «IIpupona maja JOOWHI OMUMH A3MK i ABa ByXa,
o0 MU OijabllIe cayXaJM iHIIUX, aHik ropopuau cami» (Emikrer). Yu mo-
sKYTh 30POBi Ta HIOXOBi BiTuyTTA BINIMHYTH Ha cCMak IM ciayx? Bnpaea oas
subipkosocmi. BsaemMoid ceHCOPHUX CHCTEM.

PesyabTaT

OuikyBaHi pe3ynbratu HaBYaHHA (Y4yeHb / y4yeHuus...)

* OuiHIoe 3HaHHS: Npo ocobnueocTi HKOXOBOI Ta CMAKOBOI CEHCOPHI CUCTEM

* QuiHroe pesynsmamu. PO3B’A3AHHA MPOBJIEMU npo npuvynHKM iHOMBIAYanbHOCTI
COMATOBICUEPAJIIbHUX CEHCOPHUX CUCTEM

* Busiense cmaeneHHs1 Ha pieHi eubipkogocmi ma OUJHIOE: 3Ha4YEeHHA B3aemofii ceHcop-
Hux cuctem ansa MNISHAHHA NKOOWHA

CamMmoOpoO3BUTOK

CamonasuanHa. LliHHicHO-emouyiliHe 3a80aHHA. «II]Jo mae 3Hamu
KoMcHA N00UHA...2». DpedM «...IIpo Oiab».

Camoouinweanusa. IlpodykmuerHo-meopue 3aedaHHsA. TecT-cTBOpeHHS.
HroxoBa, cMakoBa, COMaTHUYHI Ta BicllepaJibHi CEHCOPHI CHCTEMH.
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Xmo eonodie ingpopmayiero, moii 8on00ie caimom.
Bincmon Yepyunne (1874-1965) -

6pumaxcekuli nonimuk, npem’ep-miHicmp Benukoi bBpumadii,
naypeam Hobeniscbkoi npemii 3 nimepamypu (1953)

§12.6. CMIPUMHATTA IHOGOPMALIT TA HAYKOBI
AOC/NIAMXKEHHA

LlikaBo! Benprificeki HeiipobGiosorm xoBenu, IO |4
HaBUaHHA e(eKTHBHiIlle y He3HalloMoMy Micmi.
HoBi ymMoBUY cnpudIOTE ceKkpellil nodamMiny, B JOIU-
HU IIOKpPAaIyeThCSA HACTPi#, MiABUIIYETLCA MOTHBA-
i, 3’ ABISAETHCA BilUYTTA 3aJ0BOJIEHHSA, TOJIOBHUH
MO30K IIBUANIe 00pobissge iHdopmarmiro. Ilikaso,
AKNM YWHOM Ileii TOpPMOH BIIJIMBA€ Ha (PYHKI[IOHY-
BaHHA CEHCOPHUX cucTeM?

3MICT

AKi YWHHUKMU NOPYLUYIOTb CNPUAHATTA iIHpOpMaLii B opraHismi nloguHu?
IlepeBarkHa OiJBHIICTH IIOPYIIIEHL 30py IIOB’sdA3aHa 3 HEJAOTPUMaHHIM

ririeHiYyHMX IIpaBHJI, TpaBMaMH OKa, HOPYIIeHHAM o0OMiHY peduoBuH. B

OCTaHHI POKM BiJiI3HAUAETHCA B3HAUHE «OMOJIO/JKEHHA» OUHHUX XBOpOO.

IIromy cnpusaoTh 6e3MipHe 3aXONJIEHHS KOMII'IOTEPOM # rajskeTamMu, He-

CIPHUATJIMBA €KOJIOTiYHAa CHUTyallid, «HEepo3yMHe» XapuyBaHHSA, KYpiHHA,

3JIOBJKMBaHHA INTYYHOI KOCMETHKOI0 Ta iH. Haluacrtime TpaniadioTbed

MMOPYIIIeHHSA 3aJIOMJIEHHSA CBiTJIa — KOpomKo3opicmb

i danexozopicms. 3oBHiMHAI YacTuHM oka goctymHi (1)

OesmocepeIHIM BIJIMBAM 30BHIIITHLBOTO cepeaoBHIINA,

IIT0 MOXKYTh CIPUUUHATH aCTUIMATU3M, KOCOOKICTB,

3amajJleHHs KOH IOKTHUBHU (KOH'roKmueim), POTiBKH

(kepamum ) Tomio. BikoBi 3MiHM 1 3arajbHiI 3ama-

JIeHHA MOXKYTbh MPUBOJUTH 10 IOMYTHIHHA KPUIIITA- ®

Jukra — kamapaxmu. IIpu nmopyineHHI HOpMaJbHOIL

OUPKYJIAINil piAMHM B OIli MO’Ke IIiJBHUIIYBaTHUCh

BHYTPIIIHLOOUHUMN THUCK i PO3BUBATHUCA 2]aAyKOMA.

Hecraua BiTamMiny A cnpuumHs€e 3HaAUHe IIOripIIIeH-

HA CYTiHKOBOTO 30pY, TOOTO TaK 3BaHY KYpAuY CJi-

nomy. IlopynieHHA KOJBOPOBOTO 30py HAa3WUBAEThHCH ®

danvmonizmom. lle mnepeBakHO poO3Jagu CIPUK-

MaHHSI YepBOHOI'0O M 3eJIeHOTO0 KOJILOPiB uepes BiJ-

CYTHiICTh TEeBHHUX THIIIB KOJOOUOK y CITKIBIII OKa.

IlanbTOHI3M € cIlafKOBUM NOPYIIEeHHAM 30py 1 He

BHHéROBYGTI’CH' 306paxkeHHs1 npo-

TpaTa CIyXy Moxe oyTH CTIpUYMHEHa HU3KOIO eedents ceimna: sa
YMHHHUKIB, 30KpeMa: chmagkoBicTio (cMHApoMm Aire- Kkopomkosopocmi (1),

pa), cTapiHHAM (HaIpUKJIaA, dYepe3 IOPYIIEHHA  HopmanbHul 3ip (2), 3a
pyxomoro 3’eIHaHHA CJIYXOBHUX KiCTOYOK), BILIHU- danekosopocmi (3)

In. CxemamuyHe
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BOM CHJIBHOTO IMyMy (aKyCTHUYHI TpaBMHU), AedKMMHU iH(peKIiaMuUu (Bipyc
KpacHyXxu, OakTepil cudiinicy), HeiHPeKI[IHHUMM 3axXBOpHOBaHHAMH (Iia-
OeT, rimepreHsisd, MeHIiHIIT), VCKJAJHEeHHAMHM IIiJ] Yac BariTHocTi (BHacJi-
JOK B)KHBaHHJA aJIKOIOJII0 Ta HAapKOTHYHHUX pPEUYOBHUH, 3aXBOPIOBAHHA Ha
KpacHyXy), TpaBMaMH (HaIIpUKJIaZ, MeXaHiuHe IIOIIKOIKeHHA OapabaH-
HOI MepeTHHKM), a TAKOXK IIeBHUMH JIIKapCHLKUMH IIpelnapaTaMu (acmipus,
CTPEMTOMIIIMH) UM TOKCUUYHUMHU peyoBMHAMHU (CBUHEIb, PTYTh). I3 XBOopoO
ByXa HaWuacTille 3ycTpiduaeTbesd omum. 3ajie’KHO BiJ Toro, AKHUN Bimmina
ByXa BpaKeHWUil, PO3PIBHAIOTh 306HIiWHIl, cepedHill Ta 6HYMpPIwLHil omu-
mu. llepemauya 3BYKOBUX KOJHBAaHbL MOJXKe IIOPYIIYBaATUCA Yepe3 BTPATY
PYXOMOCTi CIIYXOBHX KICTOUOK — omockaepo3. Brpara ciyxy Moxke Bi0Oy-
THCA i Uepe3 MOPYIIEeHHA IIPOBIAHOCTI CIYyXOBOTO HEPBY.

OcHOBHUMU NPUUYMNHAMHU PO3JAa[iB CMaKy Ta HIOXY € MeXaHiuHi TpaBMH,
BHCOKa TeMmepaTypa I3Ki UM MOBiTpsA, 1[0 BAUXaEThesA, iHGeKIil (Bipycu
rpumnty, COVID-19), niga TOKCHMYHUX pEeYOBUH, OTPYHHI CHOJNYKH, XiMioTe-
pameBTHYHI JiKapchbKi nmpenapaTtu, AedillMT BiTaMiHiB Ta MiKpoeJieMeHTiB
(Huek, Kynpym), TIOTIOHOIIAJIIHHA TOMIO.

Posznagu piBHOBaru Mo)XKyTh BUHUKHYTHU, KOJIU € IOPYIIeHHA OyAb-AKOI1
3 TaKUX CHUCTeM, I'paBiTalliiina, 30poBa 4M IponpionentuBHa. llopyienHa
(byHKIII1I piBHOBarm MOKYyTh COPUUYMHIOBATH 3aXBOPIOBAaHHA BHYTPiNIHBLO-
ro Byxa, HU3bKUU KpPOB AHHUN THUCK, NYXJUHU MO3KY, TPaBMHU I'OJIOBHOI'O
Mo3Ky. HaiiBigoMminium i3 mopyleHb piBHOBArd € MopchbKa XBopoOa — 3a-
XBOPIOBaHHA, iK€ BUHHUKAE B pe3yJbTaTi MOHOTOHHUX KOJHBAJIbHHUX PYXiB.
IIposaBisieThca BifAUYTTAM 3aKOJHUCYBaHHS, 3allaMOPOYEHHSM, HYIOTOIO,
BTPaTOIO0 aleTUTy, a B pasi Oinbin TAXKKOro mepebiry i1 GaroBanHAM. Ha
Hel CTpaKIaloTh He JIUINE Ti, I10 ITOJOPOXKYIOThE MOpeM, ajie ¥ maca*kupu B
aBTOMOOILNIAX, IMoTATax M JiTaxkax.

Bionoria + NMucemHicTb @ IIpouumaiime nogidomaerHus, wo nodaemo-
ca cumeonamu wpugpmy Bpaiins.
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AKi OCHOBHI HaNPAMKMU Cy4aCHUX A0CAIA}KEHD CEHCOPHUX CUCTEM /t0-

AUHN?

CeHcopHi cucremu, ix OygoBa Ta (PYHKI[IOHYBaHHHA, € MPeIMETOM JO-
CHi>KeHb He JIMINe ceHcopHOol ¢isiomorii. Metomu 6iodismkm Ta Gioximii
38CTOCOBYIOTHCA JJIA PO3KPHUTTA CYTHOCTI GisMUHMX Ta XiMIiUHMX IIPOIleciB,
III0 € OCHOBOIO IIepPeTBOPEHHS eHepril IMopa3HUKIB y HepBoBi iMmnyibeu. Mo-
JeKyJIIpHa TeHeTUKa Ta MoJIeKyJsdpHa 06iojiorisgd BUBUAIOTh 3aKOHOMipHOCTI
30epe)keHHA Ta peaJjisallii cmagkoBoi iHgopmallii mpo reHd ta OiJIKH-pe-
nentopu. Tak, BCTaHOBJEHO, II0 3a CIOPUHHATTA 3alaxiB BiAIIOBiJaIOTh
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1000 renis, Toai AK 3a 3ip — m’ATh, a 3a CIYX —
aumte nBa (JI. Bak, P. Excen). BuaBieno, mio
CiTKiBKa JIOAWHHU MICTUTH He JIUIIIe NaJIUUYKH ¢
KOJIOOUKH, a 1 (poTOopelenTOPHI raHIJII03H1 KJIi-
tuEn (C. Kydaep), mo MicTATP MeJIaHOIICHUH
(I. IIpoBaHcio). BizkpuTo HOBUII BUJ CMAKOBUX
BiguyTTiB ymami (K. Ikena), pernentopu Temiie-
parypu i gotury (. Ixyiaiye, A. Ilatanyran).
HoBiTHI pmochaifi;KeHHSI CEHCOPHUX CHCTEM
CIIPUSAIOTH ITIOCTIHHOMY PO3BUTKY MeEIUUYHUX
HayK, 30KpeMa O(l)TaJIBMOJIOI‘ﬁ Ta OTOJIapHuH- In. (Domopeuenmopu cimkia-
rosiorii. HalimepcrmeKTUBHIIINMY HaIpAMKaMU KU oka: 1 — eaHanio3Hi Krii-
Ta HOBUMH TeXHOJOTIAMH y HUX Taly3AX €.  muHu; 2 — nanuyku; 3 — mpu
2zeHomepanisa (3Miny abo 3aMiHY TeHiB y KJiTH- munu konbo4ok
HaxX JIIOAUHU AJd JiKyBaHHA abo 3amobiraHHA
CIIaJJKOBUX 3aXBOpPIOBaHb, HAIIPUKJIAJl, NaJbTOHI3MY), MKAHUHHA iH}CEHe-
pisa (HaOpHKJIaZ, TeXHOJIOTil CTBOPEHHA HITYYHOI POriBKHU YM CiTKiBKH, AK1
MOKHa IMIIJIaHTYBaTHA B OKO [JIA BiJHOBJIEHHS 30pY), OioiHiceHepisn (TeX-
HOJIOTisI KOXJIeapHOl iMILJIaHTallil IT0oJIiirae B IIPOTe3yBaHHI CJIYXOBOro aHa-
JisaTopa, NLJIAXOM BXKMBJIEHHS IITYYHOI'O €JIEKTPOHHOI'O ByXa; TeXHOJIOTil
3aCTOCYBaHHSA YJIbLTPa3BYKOBOro cKajbnensa B xipyprii JIOP-opranis).
IIpuanUnU opraHiszallili cCEHCOPHUX CHCTEM 3aCTOCOBYIOTEH B OaraThbox iH-
IIUX raay3sax. Be3poTOBl ceHCcOpHi Mepeici MOXKYTh BUMIpDIOBATA YMOBHU
HaBKOJIMIIIHBOTO CEPEeJIOBHIIA, 3aCTOCOBYIOTHCS MJIsI MOHITOPMHKY HAaBKO-
JUIIHLOTO CepeJoBHINa, BUABJIEHHS 3arpos.
CeHcoOpHI euMuKawi ma pezyasamopu BiKe Ma-
IOTh IIIMPOKEe BUKOPUCTAHHA V TEeXHOJIOTifAX
«pPO3YMHOMY OYAMHKY» UM «PO3yMHOI ep-
Mu». CeHcopHi npucmpoi BUKOPUCTOBYIOTH
I CUCTeMU MOHITOPUHIY 3I0poB’s (ceHco-
pu niasa enekTpomiorpadii, egeKTpokapmio-
rpadis, elsekTpoeHunedasorpadisa), TexHiuHI
CeHCOpHI cucmemu Ppo3pobisATbcA aad IH-
trepHeTy peueii (IoT). lanyssamMu BificbKoOBOro In. TexHonoaisi
sacrocyBaHHa IoT e: JsoricTmka, CcHCTEeMH «Po3ymMHul 6yOuHOK»
yIOpaBJiHHA BOIHeM, BilicbKOBa MiJATIOTOBKA,
MOHITOPUHT 3J0POB’fA, eHeproMeHeIKMeHT (PO3yMHi BilficbKOBi 6asu), pos-
Bigka. CeHcopHi ekpaHu 3a3BHYall 3ycTpiualoThcd B cMapTdOHAX, IIJIaHIIe-
TaxX, HOYyTOYKax Ta iHIIUX eJeKTPOHHUX IPHUCTPOAX. ¥ BilicbKOBi# rauaysi
BUKOPUCTOBYIOTh CEHCODHI aHaJsizaTopu (HaOpHKJaJ, TEIJOBi3opu), CeH-
COPHi cHCTEMHM IJA OTPHUMAaHHsS pPO3BifyBaJbHOI iH(opMaIllii (HampuKIam,
CeHCOpHa CHCTeMa BUSBJIEHHS BTOPrHeHL Ha moji 6o BAIS), cencopsi
TeXHOJIoTil Ta IpOHU, AKi OCHAIlleHl ONITUYHUMU, MATHITHUMHU Ta eJeKTpo-
MAarHiTHUMHU JaTUUKaMHM, JJIs BUABJEHHS MiH.

Bionoria + TexHoaorii @ IIJo make «InmepHem peueil»
(anen. Internet of Things, IoT )?
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KOpOTKO npo ro/s10BHe

b DYHKUIOHYBaHHS CEHCOPHUX CUCTEM 3aneXuTb Bi YNHHUKIB, LLIO € NoapasHUKamu Ansi
peuenTopiB, Ta YAHHUKIB, SKI MOXYTb Oy TU NPUYMHOKO NOPYLLEHb IXHbOT poboTH.

»  CyyacHi gocnipKeHHsI CEHCOPHUX CUCTEM BIAPI3HAIOTLCH 30CEepePKEHICTIO Ni3HaAHHSA
MOIMEKYNSPHUX Ta KNITUHHUX OCHOB NPOLECIB (PyHKLIOHYBAHHS.

b [HocnigpkeHHS CEHCOpPHUX CUCTEM 3HaxXoAsiTb BCE LUMPLUE 3aCTOCYBaHHS y TakuX ra-
ny3sax, sIK: OXOpoHa 3[0POB'A, TEXHIYHA AiANbHICTb, iHopMaLis Ta TenekomyHikauir,
CMOPT, QiANbHICTE JOMAaLUHIX rocnogapcTs, BiiCbKOBa MPOMUCIIOBICTb TOLLO.

AifaAbHICTD

Hasuanvhe 3as6danHA. SIKi 0COOJMBOCTI CEHCOPHHUX CHCTEM JIIOJUHM?
Modenweanns smicmy memu. CIIPUMHATTA ITHOOPMAIIII.

Poszeusanvhe 3asdanns. YoMy BUHHKAIOTH NMOPYII€eHHS POOOTH cCeHCOp-
HUX cucreM? I[Hgozpagika. BiiuB YMHHUKIB cepeJOBUIIA HA CIPUUHATTHA
iH(opMaIlii JIOIUHOIO.

IfinHicHe 3a60aHHsA. SIKe 3HAUeHHS 3HAHb IPO CIPHUHATTA iHdopMa-
uii? IIpoexkT Ha ogHY i3 TeM IIOAO OILiHIOBaHHA BILJIUBY JOCATHEHb IIPUPO/I-
HUUYUX HAYK 1 TeXHIKH Ha JOOpoOYT i 3/I0poB’s JIOAUHUA.

PesyabTaTr

OuikyBaHi pe3ynbTaTu HaB4YaHHA (Y4eHb / y4eHuus...)

* Y3aeanbHroe 3HaHHs ma ¢hopmyritoe sucHosok: npo CEHCOPHI CUCTEMM NOOAWUHU

* Possusae meopHi yMiHHS kombiHyeamu sidomi crnocobu PO3B'A3AHHA NMPOBJIIEM 3
HO8UMU ma cmeopioe: Tabnuuio Npo BNMUB YMHHUKIB cepefoBumLla Ha CNPUAHATTS iH-
dopmauii noagnHo

» Busiensie cmaeneHHs Ha pieHi iHOugidyanbHOCMi ma cmeoptoe: NPOEKT Ha OCHOBI 3HaHb
Npo CEHCOPHI cUCTEMU MOAUHU, NpobneMHo-Ni3HaBanbHWX YMiHb Ta LIHHICHUX YABNEHb
npo MNIBHAHHA NKOAUHA

Camopo3BUTOK

Camooyiniosanns. §lki Mol pe3yibTaTH HaBUYAJbHOI AisnabHOCTI? [Jia-
eHocmyeaavHe 3aedanna. CIIPUMHATTA THOOPMAIIIIL.
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Tema 13. BULLLA HEPBOBA AIA/1bHICTb
TA MOBE/IHKA

Bcakomy micmy - 3e6uyati i npaea
Bcaka mpumae ceiti ym 20106a...
I. Ckosopoda

§ 13.1. BULLLA HEPBOBA AIS/1bHICTb 10 AUHU

Berynaa BmpaBa IlpounTtaiiTe 3anmpomoHOBaHI pAAKU
i 3a 1 XBUJIUHY yV KOKHOMY 3 HUX 3HAUIITh 3aiiBe CJIOBO.

1. HeiipoH, HepBU, HEPBOBi BY3JIU, TOPMOH, CUHAIICHU.

2. MoJsoko, cup, cMeTaHa, HOrypT, caJjo.

3. Kpab, cynmak, KyMKa, By, IIyrau, i»kak.

YoMy posB’si3aHHS IBOTO 3aBJaHHA € pPe3yJIbTaToOM
BHIIOI HEPBOBOI AiAJbHOCTI?

3MICT

Aki 3HauyeHHa BHA?

Yea cyKYNOHICTEL IIpolieciB, 1o Bif0OyBaloThCcs 3a yyacTIO HEPBOBOI CHC-
TeMHu, Ma€ pedJeKTOPHUNA XapaKTep i 3abesleuye peaJisailiio ii saxXucHoI,
ajzanTaiiiiHoi, roMeocTaTH4YHOl Ta iHTerpamiiHol ¢GyHKIi#. OgHa rpyna
pedaeKTOpPHUX peakKIliii 3abesdmeuye peryisamnio @iziomorivHux GQGyHKIIN
opraHiaMy Ta Horo pyxoBol aKTHUBHOCTI (HUKYa HepBOBa AisAJIbHICTBH), a
iHIITa — peryJi€e B3a€EMOBIIHOCUHU I[1JIICHOIO OpraHi3My i3 30BHINTHIM CBi-
ToM (BHIIla HEepBOBa MiAJIbHICTB). Pi3i0N02i4HOI0 OCHOB8010 TIEPIIOTO0 BUIY
HepBOBOI [isJIbHOCTI Ha3MBalOTh 0e3yMOBHiI pedJieKcH, APYroi — YMOBHIi.
AJle HacmpaB/i Ile HepO3pHBHA €HICTh BPOJIKEeHHUX i HaOYTHUX peakIlii.

KoopauHaiia ycix HepBOBHX IIPOIleCciB BifjOyBaeThbcA 3a y4YacTIO I[€H-
TpaJlbHUX BiAAiJiB HEPBOBOI CHCTEMM — CHOHHHOI'O Ta T'OJJOBHOI'O MO3KY.
CmpyxkmypHo 0CHO06010 HUKUYOL HEepPBOBOI1 AiAJBHOCTL € CIMHHAN MO3OK 1
cTOBOYp rojioBHOTro MO3Ky, a niaa BH]I — Kopa BeJIMKHX IiBKYJb MO3KY i
IMiAKIPKOBL CTPYKTYPH I'oJIOBHOrO MO3KY. Ili HEepBOBi CTPYKTYypH 3aBASKU
CIILJIBHIN AisiIbHOCTI 00’€MHYIOTH Ta 30iHCHIOIOTH KOHTPOJL HEPBOBUX IIPO-
IeciB Ta € BHIIUMHU OcepeJKaMM yciel HepBOBOI AiAJIBHOCTI.

CnpamoseaHicmb HUKUYOI HEPBOBOI MiATBHOCTI OB A3aHa i3 3abe3meueH-
HAM 6p00dceHoi noedinKu, IPOSABU AKOL 3yMOBIIOIOThH (hisiosoriugi mpo-
Iecu >KUTTENIAIBHOCTI Ta 30epekeHHA (isMuHOTO 3/10pOoB’s (TpaBJIeHHA,
IUXaHHA Ta iH.). Buma HepBoBa AiAJBHICTH MOPOJKYy€e HabaraTo cKJa-
HiIlly CYKYIHICTH IpoABiB Habymoi noeedinku. Biosoriuni ocobiamBocTi
JIOACBKOIO ITi3HAHHS, MOBa, abCcTpaKTHe MUCJIeHHs, PO3YyMOBa AisAJIbHICTH
BH3HAUYaAIOTh KOZHiMUBHY nosediHkKy, 0araToBiKOBHUIl MOCBiJ KYJILTYpPHOIL
IiAJIBHOCTI — couiasvHy, a JIJACbKI nmorpedbu, eMmonii, 3gaTHICTh 10 TBOP-
yol AiAnAbHOCTI — ocobucmicHy nosedinky. BakiuBe 3HaueHHsa BH]II it y
aKTUBHOMY IIPDUCTOCYBaHHI /0 MIHJHMBUX YMOB cepeloBuUIla (adanmusHa
nosedinka). BusHauasibHa poJib V IIbOMY HaJIe?KUTh HEHpPOIJIACTHIHOCTI —
3IaTHIiCTH T'OJIOBHOTO MO3KY [0 aJallTUBHHUX 3MiH, IMOB’A3aHUX 3i CTPYK-
Typolo Ta (PYHKIIAMU HEHPOHHUX CTPYKTYP. ¥ JIIOAMHU HOBI HeHpPOHU
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MOCTiflHO YTBOPIOIOTHCA Ta iHTerpyoThes B AianbHicTs [ITHC, agantyioThesa
(G yHKI[IOHAIBHI BJACTUBOCTI HEPBOBUX MeEpeX Ta HeMPOHHUX aHcaMOJIiB.

AKi ocob6/nBOCTi 6€3yMOBHUX Ta YMOBHUX pedaeKciB?

BesyMoBHI peduiekcH € peaKIliiMHU, IO BUHHUKAIOTH Ha Jil0 >KUTTEBO-
Ba’KJIMBUX MOApasHUKIB (i’ka, mOBiTpsaA, BoAa, CBITJIO) — 6e3YyMOBHUX NoO-
opa3Hukie. YMoBHI pediekcu HaOyBaOThCA 3a IEBHUX YMOB Ta BUHUKAIOTH
yV BiAMOBiAL HA [Iif0 MOIIepeIHbO 0alAYKOTr0o MoApPa3sHNKa, 1[0 CTaB CUTHAJb-
HUM JJIs IIeBHOI peakKIlii.

Tabnuus. MOPIBHANbHA XAPAKTEPUCTUKA BE3YMOBHUX | YMOBHUX

PE®INEKCIB
Be3ymoBHi pednekcu YMoBHI pednekcu
OcobnuBocTi: Ocobnusocri:
* CurHanom € 6e3ymoBHMIA NogpasHUK * BuMHKMKaOTb Ha [il0 YMOBHMX NOAPa3HUKIB
* BpopxeHi, cnagkosi, NOCTiVHI, BUOOBI * Habyri, HecnagkoBi, TUM4acosi,
+ 3piNcHIoTLCA Yepes pedrekTopHi ayru iHAMBIAyanbHi

* HepBosi ueHTpu — B cToBbypi M i CM * B ocHOBI — TUMYacoBi (pyHKLiOHanbHi 3B'A3KM
* HepBOBI LEHTPU — B KOPI

Mpuknaau: AvxanbHi (YXaHHSA, Kalernsb), [Mpuknanu: BereTaTuBHi (Xap4oBi, AuXarnbHi,
OpieHTyBarsbHIi, KOMiHHWA, 3IHUYHWA, cepLeBO-CyANHHI) i coMaTopyXoBi,
XananbHun HaTypanbHi i WTYYHI Ta iH.

bionoriyHe 3Ha4YeHHs: 36epiraHHs LinicHocTi | BionoriyHe 3Ha4YeHHs: iHAMBIAyanbHa
opraHiamy, niAgTPUMaHHs romMeocTasy Ta|aganToBaHICTb 40 KOHKPETHUX YMOB;_
PO3MHOXEHHS; € OCHOBOIO ANsA (popMyBaHHs | 3abe3neyyroTb BiANOBIAb Ha NoApPa3HUK e
BaraTbox YMOBHUX pedreKciB. [0 no4atky roro Aii (curHanbHe 3Ha4YeHHs)

Biosoria + KiHo @ Axoce Yapai Yanain eupiwus dono-
Mozmu c8oemy 0pyzo8i Ha KOHKYpCi OYyxoeux opkecmpia: 6iH
cmae neped opkecmpomM-KOHKYpeHmom ma 6e3 emouyiil Ha 006-
AUYYi nouas icmu JUMOH. ¥ MYy3ukanmis novana eudinamucs
CAUHA | 3izpamu HA HAJEHHOMY PLEHI 60HU YHce He 3MO2J]U.
Axa pejpaexkmopHa disa maaa micye y uiil npuzodi?

Yum Bigpi3HAIOTLCA TUNKU BULLLOI HEPBOBOI AiA/IbHOCTI?

Tun BHUIMOI HEPBOBOI MiSAJBHOCTI — Ile CYKYIHICTH BPOIKEHHUX 0COOJIH-
BOCTeIl HEpPBOBHX IIPOIlECiB, IO XapaKTEPH3YIOTh BUIIY HEPBOBY HiAJb-
HicTh JIOAUHK. BUIinsaoTh Taki ocobiMBocTi 30yA:KeHHA Ta raJbMyBaHHS,
K CcHJIa, BPiBHOBaXKeHICTh 1 PYXJUBICTh:

— cuaa 36y0dxceHHs — 1e 3JaTHICTh HEPBOBUX KJITUH BiIMOBiIHO pearyBaTu
HaA CHJIbHI moJpasHeHHA 0e3 PO3BUTKY raJbMyBaHHS;

— cuJ]a 2anbMY6aHHS 3yMOBJeHA 3JATHICTIO HEePOHIB TpMBaJHUi dYac mif-
TPUMYBaTH CTaH aKTUBHOT'O IraJIbMyBaHHI;

— @pi6HoBaxMceHicMb Hepeosux npouecié — Ie 30aJaHCOBAHICTH IIPOIleciB
30yIKeHHS 1 raJbMyBaHHSA, II[0 CTBOPIOE OCHOBY AJIA OiJbIN ypiBHOBake-
HOI ITOBeI1HKH;

— pyxaugicmbv Hep806UX NPOYeEcié 3yMOBJIEHA IMIBUAKICTIO IEPEXONy HeHpo-
HiB BiJ 30y KeHHS 10 raJbMyBaHHI.

Ha migcraBi ysaB/IeHBb IIPO O0COOJHMBOCTI HEPBOBHUX IIPOIleciB BUAIIAIOTH
4 tunu BH]I: kxBaBuii, CIIOKiiiHU#, HECTPUMHHUH Ta CJIAOKHUMA.

Tunu BUMI0l HEPBOBOI AiAJBHOCTI 3piKa TPANJAAIOThCA B «UUCTOMY BU-
ragani». BineiriceTs Jozeit MaioTh pucH Beix il TuUmiB i3 mepeBakaHHAM
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onnoro 3 HuX. Tun BH]I € npupomkeHUM i cTaHOBUTH OCHOBY IICHUXidUHOI
MiATBHOCTI JIIOAWHU, 11 TeMmepaMeHTY, a TaKOXX Mae MeBHUM YIOJUB Ha
¢opmyBaHHS TUX UM IHIMIUX puc xapakTepy. Ase Tun BH]I B mpoiieci KuT-
TS IiJl BILIMBOM 30BHIIIIHIX YMOB MOJKe 3HAUHO 3MiHIOBATHUCH.

Tun BHAO Tun TeMnepameHTy OcobnuBocCTi HEpBOBUX Npouecis
YKBaBui CaHrBiHiYHUI CUNbHUIA 3piBHOBaXXEHUA PYXNUBUIA
CnokiinHum dnermatnyHUNn CUNbHUIA 3pIBHOBaXXEHWUIN IHEPTHWIA
HecTpumHW1iA XonepuyHui CUnbHUIA He3piIBHOBaXXEHWUIA
Cnabkun MenaHxoniyHuin Cnabki npouecu 30ymMKEHHA 1 ranbMyBaHHS

Bionoria + Mucteyrtso @ Ha intocmpayii aimoepagis
«Pyxu, wo pucyromov» (Maypiuy Kopreniyc Ewep, « Drawing
Hands», 1948 ). Qu icHye e3aemoss’a3ok min BH], npaso-
PyKicmio ma mo6ow 1i0durHu?

KopoTKo npo ronosHe

» BWUWA HEPBOBA [IANBbHICTb — cykynHicme pegpnekmopHux Oill, siki eidbysa-
rombcs 3a ydacmio euwux giddinie LIHC ma € 0cHO80 rnoeediHKU opeaaHi3my.

»  PE®NEKC - peakuist opeaHiamy Ha bydb-sike nodpasHeHHs, wo 30ilCHIeEMbCS 3a y4ac-
mio Hepeosol cucmemu. Be3ymMoBHI pedhnekcu — epodxeHi cmari peakuii opaaHiamy
Ha Oito nodpa3sHukie, wo 3abesnedyroms MPUCMOCco8y8aHHs 00 XUMMESO 8a)X/ueux
cmasnux ymoe icHyeaHHsi. YMOBHI pecdpnekcu — Habymi iHOusiOyanbHi peakuii Ha dito
nodpasHukie, Wo darome 3mMoay NOUHI NPUCMOocyeamucsi 3MiHHUX yMoe cepedosuya.

»  Tunm BH[ Bigpi3HsitoTbCs 0cOBNMBOCTAMK NPOLECIB 30YKEHHS Ta ranbMyBaHHS.

AifanbHiCTD

HaBuanpnae 3aBpanHda. Yum BH/I BigpisHA€THCA Bi HHUKI01 HEPBOBOI
misabHOCTL? Onopuuii koHcnekT. BUIITA HEPBOBA NIAJIBHICTD (BHI).

Poszsusanvne 3aedanns. YumM BiapisHAIOTBCA O0€3yMOBHI Ta YMOBHI
pedekTopHi aii? InmeaexmyanavHo-po3gueasvHa 6énpaéa. IlopiBHAHHA
0e3yMOBHHUX Ta YMOBHUX pedJieKCiB.

I[inHicHe 3a60aHHsA. ki npuuuHU iHAUBiAyaapHUX BigMinHocTeit BH/L
moauan? Jomawniit npaxkmuxym. Busnauenna tuny BH/I.

PesyabTaT

OuikyBaHi pe3ynbratv HaBYaHHSA (Y4yeHb / yyeHUus...)
* BusHayvae: ocHoBHe noHaTTa BULLA HEPBOBA OIANBHICTb IKOOANHA

*  Yceidomnioe nizHaeansHy cumyayito: ans OBI'PYHTYBAHHS oco6nusocTeil 6e3ymoB-
HUX Ta YMOBHUX pedfiekciB

* BusHayae cymHicmb UiHHicHoi kamezopii: MOBA NIOAWHN

CamMmopoO3BUTOK

CamoopzaHnisayis. KpeamueHne 3aedanHs. Bubupaio TeMy IJIsi CTBOpPEH-
HA Ta Ipel3eHTaIlil (3aXucTy) HaBUYAJBHOTO MNPOAYKTY Ha MiJICYMKOBOMY
ypomi (AUB. JOAATOK [0 MiApPYUYHUKA).

Camonasuanus. OcobucmicHe 3asdaHHs. Tect. IlocnifgKeHHS KOHIIEH-
Tpamii yBaru.

CamoouyinweanHs. Ilpozrno3ysanvHe 3aedaHHs. TecT-IpOrHO3yBaHHA.
T'omoBHUI MO30OK TBapHH.
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Y mipy po3sumky Kopu 20/108H020 MO3Ky NIaCmu4Ha ma Hae4yeHa nosediHKa
3HAYHOK MipOI 3amiHuna 6inew mexaHivHi, pikcosani moodeni Oill.
lMpec-peni3z Hobeniacobkoi npemii

§13.2. MOBE/AIHKA N10AWHU

Yceigomawemo! V 1973 poni Kapn ¢on Ppim, Koupax Jlopenr; i Hi-
kosaac TinGepren Oyam BingsHaueni HobGesiBcbKoro mmpemiero 3 (isiosorii
Ta MeJUIUHU «3a si0kpumms u,000 opzaHizauyil
ma euséneHHsA iHOUBI0YaAJLbHUX | COUIANbHUX MO-
deneilt nosediHku meapuH». §SIKe 3HaAUEHHA IUX
JOCJII»KeHb AJiA PO3YMIHHSA HOPOABIB IOBEAIHKHU
JIOOUHA?

3MICT

LLlo Take noBegiHKa?

IloBemiEKka JIOAWHU € CKJIAQJHOIO CYKYNHICTIO aKTUBHHUX il 3 psaAgoM
ocobJIMBOCTel, 3yMOBJIEHUX OiocoriaibHOIO ITpUpoaoo. JIroacska 6iosoriu-
Ha IIpUPOo/ia IPOABJIAETHCA YV BPOI KEHiH ITOBeIiHIIl, collialbHa — Y HAOYTiM.

DYHKYIOHANLBHOIO OCHO6010 TIOBEIiIHKHN € HH)K4Ya Ta BHUIla HepBoBa [i-
AJIbHICTh, pedJieKcH Ta 1X CHCTEMHI YTBOPeHHS — I1HCTHHKTH N JUHaMid-
Hi crepeorunu. Peasizaiia moBeiHKOBHX HPOABiIB BiJOyBa€eThcs 3aBASAKH
(YyHKIIIOHYBaHHIO OPraHiB pi3HUX (pi310JOTiUYHUX CHCTEM.

Pywitini wunnurxu. B 1porecli icTOpuYHOro pO3BUTKY (diJoreHesy)
CTAHOBJIEHHS NOBEAIHKU JIOAWHMN BiAOyBaJjiocs IIiJi BIJIMBOM NPUPOOHUX
(6opoTsba 3a icHyBaHHA, CIIaJKOBa MiHJIMBICTH, IPUPOAHUNA H00ip) Ta co-
yiaavrux (Opans, CyCIiJIBHUM CIOCi0 KUTTA, MOBa 1 MUCJIEeHHSA) YUAHHUKIB

Dopmyeanvii YuHHUKU. PO3BUTOK NOBEJiHKOBUX [ili JIIOAWHHU YIIPO-
JIOBJK IHAMBIIyaJIbHOTO PO3BUTKY (OHTOTeHE3Y) — Ile pe3yJabTaTOM B3aeMOMil
eeHomuny i ymos cepedosuuia, ToMy IUX IABi OCHOBHUX (POPMHU MOBEAiHKHU
HepO3pPHMBHO B3a€MOIIOB’ A3aHi.

OnHUM i3 BaKJIMBUX KOMIIOHEHTIB IMOBEeAIHKH, II[0 BU3HAYAIOTh 11 CTa-
HOBJIEHHA YIIPOJIOBXX OHTOTreHe3y, € IoTpedW Ta MotuBalii. biosoziuHi
nompebu (y mnoBiTpi, ixki, Bojai, pyXy, BiAIOYMHKY Ta CHY, Oe3lneku, Te-
ILJIOBOTO KOMMOPTY, IIPOJOBKEHHs POAY TOIIO) 3YMOBJIeHI HeoOXigHicTio
OiATPUMyBaTH IoMeocTa3 i BHHHMKAIOTh IicJA 3MiH y BHYTPIIIHBOMY ce-
penoBunii. CoyianvHi nompebu (moTpebu CIiIKyBaHHSA, B3A€EMOPO3YMiHHA,
CYCHiJIBHOI AifAJbHOCTI, caMopeaJiiszallii, TBOpPUOCTi, IIidHAHHS, CAMOB/IOCKO-
HaJIeHHs TOII[0) HOB’A3aHi i3 CYCIiJIBHAM cIIOCcOO0M KHUTTS Ta peasli3oBY-
IOThCA JIAIIE Yepe3 B3a€EMOJII0 3 IHINUMHU JoAbMU. Bionoziuni momueayii
(ronox, cripara, TeMuepaTypHi, cTpax, arpecifa, craresi, 6aTbKiBChbKi) cIIpsa-
MOBAaHi Ha 3aJI0BOJIeHHS ITPOBiAHMUX OioJioriuHUX moTped opraHismy. BoHn €
BPOJIXKeHUMH i OpPMYIOTHCA HA OCHOBI cIagkoBUX MexaHiszMmiB. ComianabHi
moTuBariii (mpodeciiiie BU3HaAUEHHA, CaAMOCTBEP/KeHHA, CAMOPO3BUTOK)
(opMyIOThCA YIIPOAOBIK KUTTA JIOAUHU i OB’ sI3aHi 3 YCBIJOMJIEHHAM CYyC-
MiJIbHOI 3HAUYIIOCTi AiAJBHOCTI, 3 MOUYTTAM 000B’ 3Ky, BilIOBiaIbLHOCTI.

JHa4venna. IloBeninkoBi mii, BpomaskeHi Ta HabyTi, MalTh aJalTUBHEe
3HAUEHHs [0 BILJIMBY NPUPOAHUX Ta COIiabHUX UMHHHUKIB.
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Aki 0co6/MBOCTIi BPOAXKEHOT NOBEAIHKU NHOAUHU?

BPOOKEHA NMOBE[OIHKA — CcYKYIHIiCTh CKJIaJHHAX BPOJKEeHHUX BUJIOTH-
IIOBUX IIOBEJiHKOBHX peaKIlili, MOB’A3aHHUX y CBOEMY BMHHKHeHHi 3 06io-
JIOTIYHUMHM moTpebaMu Ta HUKUYUMHU emolliamMu. Ili GiosoriunHi peakitii
3a0e3meuyTh AisJbHICTh BHYTPIIIHIX OpraHiB Ta € OCHOBOIO XapuyBaHHA,
NIUXaHHA, TpaBJIeHHs, TPAHCIOPTY PeYOBUH, PO3MHOYKeHHsA ToIo. AKi K
0CO0JIMBOCTI BPO/I3KeHOI IMOBEiHKH JIOAUHN?

1. ®yHKIIIOHAIBHOI OCHOBOIO BPOJKeHUX (opM MHOBeAiHKU JIOAUHU €
6e3ymosHi peppaexcu Ta iHcmuHkmu. IHCTUHKT (Big Jart. instinctus — cmo-
HYKaHHA [0 i) — epodicerHa npucmocysavHa Gopma nosedinku y euzaidi
cucmemu 6e3ymo8HUX peghaekcis, Wo 6UHUKAE Y 6i0nogidb Ha 308HIULHE
Yu 8HYMPpIiULHE Nodpa3HeHHs. 3aTaJIbHONPUNUHATUM B Teopil iHCTUHKTIB €
BHU/IiIeHHA TPbOX I'PYI iHCTUHKTIB. [X illle HasWMBaIOTH OCHOBHUMHU UM 6a-
soBuMu. lle incmunxmu camosbepescenna (000pOHHUM, OpPieHTYBaNbHUI),
iHCMUHKEMU JHcuénenHA (IUTHUH, XapuoBU) Ta iIHCIMUHKMU PO3MHONCEHHA
(6aThKiBChKHII, MaTepAHCHbKUI). OKpiM HUX AOCUTH UACTO HA3WBAKOTH IIe
couianvHi iHCMUHKMU, IHCMUHKMU cAM0800CKOHANAeHHSA (IOCIiITHUIIBKUA,
irpoBuit) Ta iHcMUHKMU 6HYMPIiWHbO8UA0B0L azpecii (IHCTUHKT 60POTHOM).

2. IlpossBu BpO/?KeHOI IMOBEMiHKM BUHUKAIOTH IIPU BiANOBIAHUX 6i0/10-
2ivHux nompebax (Hudiux momuéayiax), mo HeoOXinHi ana xurra. Lle
noTpeba B 1»ki, V Boji, Oes1elri, craTeBa mmorpeba ToIlo, AKi i1 6yaIyTh MOTH-
BamiitHuMu curHanamMu. Tak, SKINO BUHUKAe moTpeba B ixki, 3’ABAseThCA
BiJUYTTS TOJOAY i JIOAMHA MOUMHAE aKTHUBHO JOCIiJKYBATA HABKOJHUIIHE
cepenoBuirie. lle nowyrosa pasa noseninkosoro akty. Came Ha il crazgii
y JIIOAUHU [0 11 MpUPOAHUX ITOBEJIiIHKOBHUX peaklI[iil JmoxarThesd HabyTi pe-
akKIlii, 110 MOJININYIOTh pe3yJbTar.

3. BpoakeHa moBe[liHKa BUCOKOAJANTUBHA 1 He nompebye nonepedHvo-
20 HayuinHA. Tak, cTpax Nepej 3MiAMHU € IIPOABOM iHCTUHKTY camMo30epe-
JKeHHdA. JIIoAuHY HIXTO He BUNUTH, IK pearyBaTH, HecHoJiBaHO ITOOAUUBIIHU
rafiloky Ha KaM’ SsHHUCTOMY OGepesi piuku.

4. BpoasxkeHa moBeJliHKa sudomunosaa, ii mIpoABU OJHAKOBI Yy BCiX Ipejn-
cTaBHUKIB BuAy. Tak, oTHAKOBUMHU € iHCTUHKTUBHI PYXW M’ S3iB »KiHKHM Tifg
yac MoJIoriB, MiMiuHI BUpasu obJauuusd Jiofeil y cTaHi T'HiBY.

5. BpomxeHi peakI1lii reHeTUYHO 3amIporpaMoBaHi # ()OpPMYIOThCA B OHTO-
TreHe3y He3anexHo 8id doceidy nwduru. 11a ocobIUBiCTh YiTKO IPOABIAETD-
cA B PeakIifaX 3aéepulanvhoi pa3u MoBeJiHKOBUX aKTiB, [0 BUPI3HAIOTHCA
CKJIAJIHICTIO, He3aJIe)KHICTIO BiJ YILIUBIB cepenoBuina. IloBeiHKOBI TposABU
i€l cTaaii 3aBKAM BiIOyBaeThcA Y BU3HAUEHOMY HOPAIKY.

6. OcHOBHiI HEHTPH, IO KOHTPOJIOITh, BUHUKHEHHS NPOABIB BPOKe-
HOI MOBeIiHKHU, PO3TAIIOBaHiI B IIPOMiKHOMY MO3KY, JiMOiuHill cucTeMi Ta
cToBOYpi romoBHOro Mo3Ky. Ili cTpyKTypu 6epyTh yU4acTh y peryJisAIlii Bere-
TaTUBHOI NiATBHOCTI OPTraHidaMy Ta BUHUKHEHHI HUMCYUX 8DOONEHUX eMOo-
yiiz (pagicts, 3AUBYyBaHHSA, I'Ope, OTUja, I'HiB 1 cTpax).

7. BpomxkeHa JrofchbKa IOBeJiHKa € CIAJAKOBOIO, ajle Ha BiIMiHY Bif
TBapuH, JIOAUHA 3damHa eudosmiHweamu ii, BpaxoBYIOUHU ITOTPedH iHIITUX
aogeii. Tak, cnoKHMBaHHA JIIOAUHOIO 1)Ki 3a rapHO CepBipOBaHHUM CTOJIOM
I'PYHTYEThCA He JIMIIle Ha IHCTHUHKTI »KHBJIeHHA. Ti Bpo/J»KeHi XxapuoBi pe-
akKIlii, 110 BUHUKAIOTh Ha 13Ky, Y3TOJKYIOThCA 3 IIPpaBUJIAMHU €TUKETY.
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Bionoria + N'eomeTtpia @ B odHiilt i3 Haykoso-nony-
AAPHUX cmamell npo iHCMUHKMU HANUCAHO: «3anumy-
eamu, 8i0 1020 3aaexumbsb 8podixieHa nogediHka JIIUHU,
8i0 zeHomuny Yu ymoe cepedosuuia, — ue ece o0HO, W0 3a-
numyseamu, 6i0 4020 3aJexums naou,a 2eoMempuiHol gi-
2ypu, 6i0 008HCUHU YU 6i0 WUPUHU». 3acmocyiime 3HAHHA
npo 6UMIPIOBAHHA NJAOULL 2e0MempuiHUX Qizyp i dogedimuv
cKJla0Hicmb 8po0dieHol nogediHKu J100UHU?Z

AKi 03HaKM Ta 3Ha4YeHHA HabyToi NoBeAiHKMU NIOAUHN?

HABYTA MNOBEAIHKA NWOOUWHU — cykynhicmev ckaadHux Habymux iH-
oJueidyanvHux noeediHKo8UX peakryill, noeé’A3aHUX | CE0EMY BUHUKHEHHI
3debinvwozo 3 coyianavbHuMu nompebamu ma suwumu emouiamu. SAKi x
0co0JIHBOCTiL HaOyTOI OBeJiHKM JIIOAUHUA?

1. ®OyHKIiOHANBLHOIO OCHOBOIO HaOyTOlI NMOBENIHKU JIOJWUHU € YMOBHI
pepaexcu Ta OJuHaMiyHi cmepeomunu. [uHamiyHuA cTepeoTun — ck.aad-
Ha cucmema nocnidoéHUx cmabilbHUX YMOBHUX pegaekcis, IO IoJier-
nIye BUKOHAHHS 0araTopasoBO IOBTOPIOBAHUX AiM. IcKpaBUM IpHKJIaIOM
OIVHAMIiUYHUX CTEPEOTHIIIB € pi3HOMAaHITHI pyXoBi HaBUUKH: XOoanba, Oir,
IJIaBaHHS, KaTaHHA Ha JIM)KaX, r'pa Ha MY3WYHUX IHCTPYMeHTaX, YMiHHSA
nucaTu Ta iH. [[MHaMiuHI CTepeoOTHUNH MAOTh 3MOTY JIIOAWHI BUKOHYBATHU
nmeBHiI Aii 6e3 3HAUHOTO HANPY)KEHHA HEPBOBUX IIEHTPIB KOPHU BEJIHKOIO
MO3KY.

2. IIpoBifHY poJib YV BUHAUKHEHHI IIPOsABIiB HaOyTOl IOBEeAiHKHU BiAirpa-
I0Th couiaabHi nompebu (8uwi momusauii) (morpedbu B Oesmelri, J000Bi,
BHU3HaHHI, caMOCTBEP/I>KeHHi1 Ta iH.).

3. Habyra moBeninka nompebye nonepednvozo HayiinnA. Haywinna
AIO0UHU — Ye cnocobu HakonuieHHa indusidyaavHozo doceidy. OCHOBHUMHU
BUJaMH Hay4YiHHA € 3BUKaHHs, HacJiAyBaHHA (colliaibHe Hay4diHHA), 3a-
KapOyBaHHA, HAYUYiHHSA IIJIAXOM CIPO0 Ta IIOMUJIOK, OCASIHHS, BUPOOJIeHHS
yMOBHUX pediekciB Ta iH. Bumomo ¢opMoro HayuyiHHA Yy JIOAUHU € ni3Ha-
sanvHe (KOZHiMu6He) HAY4UiHHA, AKe POOUTH MOYKJIMBUM HPOTHO3YBAHHSA
pe3yJabTaTiB Hiil.

4. HabGyTa moBeninka inHdusgidyasnvHa, ToOTO Mae HaOyTi peakIiii, Iio €
PiBHUMM Y BCiX IpeACTaBHUKIB BHUAY.

5. HaGyTi peakIii ¢popMyIOThCA B OHTOTE€He31 3a.exicHo 6id docgidy Jio-
JuHu. Po3pi3sHAIOTE MUHYIUI KYJIbTYPHUHN HOCBiJ JIOAWHU, HAKOIMTMYEHUH
momepefHIMI MOKOJIHHAMHU Ta iHAWUBiAyaJlbHUI mgOoCBij, HaOyTHii yipo-
JOBXK KUTTA. KyabTypa — Ile CyKYIHICTh yCiX MaTepiaJbHUX 1 JYXOBHHUX
IMiHHOCTeH, CTBOPEHMUX VIIPOJOB:K icTopil JroAcTBa. ¥ (GOpMYyBaHHIL JOCBiAYy
BeJIUKY POJIb BiJlirpa€ HA64aHHA (YUiHHA) — opMa op2aHi306aHOL AKMUE-
Hocmi, CNpAMOBAHOl HA 3ACB0€HHA 3HAHb, YMiHb, HABUYOK ma cnocobie
disnvHOCmI.

6. OcHOBHI IeHTPH, II[0 KOHTPOJIOIOTL BUHUKHEHHSA NPOABIB HaOyTol
MMOBeJiHKM, PO3TAIIOBAaHI B KOPi MiBKYJb BeJIUKOro Mo3ky. Ili cTpykTypH
OepyTh yyacThb y peryJsilii yMoBHO-pedJJeKTOPHOI AisJbLHOCTI opraHismy
Ta guwux emoyiil. Ile mopaiybHi, iHTeJIeKTyalbHl, IPAKTUYHI i eCTeTUUHI
MOYyTTH.
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7. OcHOBHOIO BifiMiHHicTIO HaOyTOl MOBEHIHKU JIOAWUHUA € HAABHICMb
npossié po3ymosoi disibHocmi, M0 POPMYETHCH V CYCIiJIBCTBI 3a y4acTio
mpaiii, MOBH # abcTpakTHoro MmmucijeHHs. IIpoayKToM MucIeHHA € CBifo-
MicTh, 10 3a0e3reuye oco0JIMBe JIOJAChKe BioOpakeHHsI HaBKOJIUIIIHBOTO
CBITY 1 cebe Ta IHIIUX JIIOJAeH Y HbOMY.

Bionoria + /litepatypa @ «€duna sidoma MmeHi po3-
Kiw — ue po3kiw A0ICbK020 CNIAKYBAHHA» — 2080pU
A. de Cenm-Ex3sionepi. Aki € popmu cninkysanus y aodunu?

KopoTKo npo rozsoeHe

» NOBEAOIHKA NOOWUHW - ye cykynHicmb epodxeHux i Habymux eusieie akmugHocmi,
wo chopmyromscs 3as80siku 83aemodii eeHomuny 3 cepedosuwiem 0nsi 3abe3neYyeHHs
XummedisinibHOCMI Mma NPOXUBaHHS Y NeeHUX NPUPOOHUX ma coyjanbHUX yMosax.

) BpomxeHa noBefiHKa NioAUHU cknagaeTbes 3 6e3yMOBHUX pedneKkciB Ta iIHCTUHKTIB i
3abeaneyvye XKUTTERIANbHICTb, 36epeXeHHs XUTTA 1 hopMyBaHHS CKnagHilunx Haby-
TUX POpPM MOBEIHKN.

» HabyTta noBepgiHka NioavHM Mae BUpaXXeHWW couianbHUI XxapakTep, cKnagaeTbecs 3
YMOBHUX pedreKkciB Ta AUHaAMIYHUX CTepeoTuniB, NPOSIBNAETLCA KOMMMEKCOM po3y-
MOBMX A1l Ta 3abesneyye couianbHy NPUCTOCOBAaHICTb A0 3MIHHUX YMOB cepeaoBuLLa
KUTTSA.

AifaAbHICTD

Hasyanvue 3aedannsa. Aki ocobnueocmi nogedinku nrodunu? Onuc 3a
cxemor. IIOBEJAIHKA JIIOJITUHN.

Pozsusanvhe 3asdanns. SIki 0co0JIMBOCTI MPOABiB BPOIKeHOl MOBeIiH-
ku? Jlabopamopra enpasa. BusHaueHHsa peaKIlil 31HHIb Ha CBITJIO

I]inHnicHe 3a60anHs. SIke 3HAUEeHHSA MOBH Y (popMyBaHHIi IIPOABiB HA0Y-
Tol MoBeOiHKU? Jomaw Hill npakmukym. Y TBOPeHHA YMOBHOTO 31HHUYHOTO
pedJieKcy Ha I3BiHOK 1 CJIOBO «I3BiHOK».

PesyabTaT

OuikyBaHi pe3ynbratv HaBYaHHSA (Y4eHb / yyeHuus...)

* Onucye: ocobnueocti MOBEAIHKA NNIOOWHA
«  @opmynioe ovikyeaHi pesynsmamu: ans OBI'PYHTYBAHHSA ocobnusocTeit BpompKeHoi
noBefiHKu

* Busiensie cmaeneHHs Ha pieHi crpuliMaHHsI ma 8UCITI08/1H0E MIPKYy8aHHS: NPO 3HAYeHHS
MOBM y pbopmyBaHHi nposBiB HabyToi noBeaiHKU NoANHA

CamopoO3BUTOK

CamoHnasuanHsa. Pezyaamuene 3asdanHsa. I'padiuHuit opranizaTop
«XMapKa CJIiB».

CamoouinweanHs. 3ae0anns Ha posnizHasarHHs. Tect. I[loBeninka TBa-
pHH.
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| nro0ceKut, i meapuHHUU MO30K MAloMb 08i NO/I0BUHU

3 0ewo pisHUMU (yHKYiaMU.

Pooxep Cneppi (1913-1994) — amepukaHcbKul HelUponcuxooe,
naypeam Hobenigcbkoi npemii «3a 8i0Kpumms, Wo cmocyromsca
(hyHKUiOHaNbHOI Cneyianizayii niekyns 20108H020 MO3Ky» (1981).

§ 13.3. KOPA MIBKY/Ib TA OGPOBKA IH®OOPMALIT

3actocoByemo! «KoocHa niexynsa 20106H020 MO3KY Mala 6AACHUL c6im
cgidomocmi it 6yna abconomHo He3aNeH HOI 6i0 iHUWLOl w000 HABUAHHA Mma
30epesxcenns. Kpim mozo, y KoxHozo 6ye caiil enacHuil ceim nepuenmiueHo-
20 doceidy, emouiil, dymok i nam’ami, a6conOmMHO HeAOCAHHUL 0N IHULOL
niexyaai 2zonoeénozo mo3ky» (P. Cueppi). ke 3HaueHHA MalOTh 3HAHHA KOPU
OiBKYJb AJIA PO3YMiHHA TaKMUX BUINUX (PYHKIINA MO3KY, AK COIPUNHATTA,
yBara, mam’AaTh, MUCJIE€HHA 1 MOBJIEHHA?

3MICT

Ak BigbyBaeTbcAa 06po6Ka iHPpopmaLii B KOpi niBKy/Ab?

OCHOBHHUM OpraHi3aTOpoM HaWCKJAAHIINIHNX IPOSBIB ICUXiUHOI Ta iHTE-
JIeKTyaJbHOlI AiAJBbHOCTI JIOAUHU, € BEeJUKUN MO30K (yart. telencephalon),
10 CKJIAJAa€eThCs MpaBoi Ta JiBol MiBKyJab. 11i yacTUHU MO3KY 3’eIHaHi Mo-
3onucmum minom, 10 YTBOPeHE 3 Mi€JIIHOBUX BOJIOKOH, JJIA NPOBeIeHHS
iH(popMaIlil A0 pi3HUX YaCTUH KOPHU TiBKYJIb.

BaxknuBoio XapaKTepUCTUKOIO IIiBKYJIb BEJIUKOT0 MO3KY JIIOAUHU € PO3-
moxin (yHKIiN MiXk HUMH, TaK 3BaHa (PYHKUYIOHANbHA cneyiani3auyis.
JliBa miBKyJIs BifmoBizae 3a aHaJIi3 iHGopMalii Ta MO08/€HHSA, YUMAHHA,
nucvMmo, a IpaBa — 3a CHHTe3 Ta 00pa3He
cnpuilHammas, yaey, inmyiuin. ¥ KOXHY
MiBKYJIIO HEPBOB1 iIMIyJbCH HAAXOOATH 3
MIPOTUJIE’KHOI CTOPOHHU Tijla: IIpaBa IIiB-
KyJid OTpUMYeE iH(opMallilo BiJi opraHiB
JiBoi yacTHMHH, a JiBa, HaBmaku. [na
yeminiHol poboTH moTpiOHa 3jaarojkeHa
poboTa Kopu 000X HiBKYJb MO3KY.

KOPA nMNIBKYNb BEJIMKON0O MO3KY
— IIe BUCOKO AudepeHIiiiloBaHa HEPBO-
Ba CTPYKTypa, V dAKiifi po3pi3HAIOTH
Taki CKJAJOBI ejleMeHTHU: dpesHs Kopa
(naneoxopmerc) noB’A3aHa 3 HaAWOiIbII In. 3Ha4yeHHs1 Kopu nigKyrb:
JaBHIMU (PYHKIIAMU HIOXY Ta CMaky; 1 — nepsuHHe HOX08€ rosne;
cmapa xopa (apxikxopmerc) TicHo oB’A- 2 — /10608€ rone (aHanimu4He Muc-
3aHa 3 riloTaJaMycoM i mpuiimae yuacts J/1€HHS); 3 — pyxosul yeHmp Mosu;
B eMOIIiHMX peaKIlisix; Hoséa Kopa (Heo- 4 — pyxose none; 5 — comamo-
Kopmekc) — 3aiimae 61u3bKo 96 % yciel CEeHCOpHe rone; 6 — QCOUIAIMUBHE
MOBepXHi HiBKYJB 1 BKJIOYAE KOpPY IIO- SHMCIIGEDHCOPHE N0 7fcnyxo-

I o . . eull yeHmp mosu, 8 — acouiamusHe
TUJIAYHOL, TiM’AHOI, J10060BOi, CKPOHEBOL 30,086 nope: 9 — nepeuHHE 30po8e
yacToKk. KiaiTuaHa OyaoBa HOBOI KOpH none; 10 — nepeuHHe criyxoee nose;
(abo muTOapXeTeKTOHiKAa) € CKJIALHOIO 1 11 — acouiamueHe cryxose romne
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OopraHi3oBaHOIO B IIapU, HeMpoHAaJIbHI KOJIOHKHU, HEPBOBi Mepeski, mojs, ob-
sgacti. « Ha a#anv, npupoda, 30aemuvcs, He 3HAE NPO HAWY iIHMeleKMYyaibHYy
nompeby 6 3pyuHocmi ma edHocmi, i Oyxce vacmo ompumye 3a0080N€HHSA
8i0 ckaadHocmi ma pisHOMAaHimHocmi» — 3ayBa’sKyBaB ONUWH i3 BigoMux
HelipoaHaToMiB C. PamoH-i-Kaxans.

PisHi 3a O0yZoBOIO, po3TallyBaHHAM Ta QYHKIIAMU JIIAHKYA KOPU Ha3U-
BalOThCA UTO-apXiTeKTOHIUYHMMMU moaavu. Haiibinplne BUBHaHHA oTpUMa-
na kapra II. Bpogmana, y akiit 52 monda. 1li ginaHEKU KopH BiAIOBifadbHI
3a BUKOHAHHA TAKUX (DYHKIIIA BUIIOTO MOPAAKY, AK CEHCOPHE CIIPUIHAT-
TS, PYXOBU KOHTPOJIb Ta Mi3HaHHA. 3a I[TUM KPUTEPieM PO3PiZHAIOTH Yym-
aueéi, pyxoe6i Ta acoyiamuéHi noas. Yyrausi nonsa (3oposi, cayxo6i, HI0X061,
CMAKO08i, COMAMOCEHCOPHI) € MIIAHKaAMU aHAaJi3y ceHcOopHOl iHdopMaIlii,
PYXO0Bi (MOTOPHi) — KOHTPOJIIOIOTh CKJIAAHI pyXoBi Amii, acomiaTuBHi — aHa-
Ji3yI0Th, CHHTE3VIOTh, 30epiraioTh iHdopmailito. Came 3 HUMH NOB’s3aHi
HaBUaHHSA, MOBJIEHHA, MUCJIeHHS, CBiloMicTh. AcoIliaTUBHI I10JIA YTBOPIO-
I0Th Hepeo0s8i Mmepedici, 10 PO3TaIllOBYIOThCA V Pi3HUX YacTHHaxX KopH. Tak,
o0pobka iH(popmarlii, moB’si3aHOI 3 MOBJIEHHSM, Bifl0yBa€eThbcsa B 00JIacTAX
Bpoka Ta BepHike, 0azaabHUX By3Jjax (HaIIpUKJal, cMyracTe TiJjo).

Bionoria + /latuHa @ «Cogito ergo sum» — zoeopus Pene [Jexapm. II]o
03Hauae uell TAMUHCbKULL 8ucaia?

AlKke 3HAYEHHA YBaru Ta CUrHa/ZIbHUX cUCTEM A8 06pobKu iHpopmauii?

Indopmarliia i3 cepemoBuIla HAAXOAUTH OO0 KOPHU IiBKYJb Yy BHUIVIAIL
BILJIMBiB IPUPOAHMUX IOAPa3HUKIB (CBiTJIO, 3BYK, 3allaX TOII0) Ta CJIiB, IO
€ y3araJbHeHHAM IIeBHOI iH(opmMmalii. ToMy po3pi3HAIOTH TaKi HOHATTA AK
IepIia Ta Apyra CUrHajJbHi CUCTEeMH.

MNepwa curHanbHa cUcTeMa — ye CYKYnHicmbsv Hepe8osux npouyecis, ujo eu-
HUKaomv Yy Kopi nNi6Kya1b 6elUK020 MO3KY nid uac 6e3nocepedHb0z0 6NAUBY
HA CEeHCOPHI cucmemMu YUHHUKIB 308HIULHbO20 MA GHYMPIULHbLO2O cepedo-
éull. AHATOMIUHOI0O OCHOBOIO TepIIOl CUTHAJIBHOI CUCTEMHU € CEHCOPHi cuc-
TeMH, a BiguyTTsa, 110 POPMYIOTECA B KOPi € OCHOBOIO I KOHKPETHOTO
MUCJIEHHA.

[pyra curHanbHa cucTtemMa — ue CyKynHicmsv Hepeosux npouecis, wo 8u-
HUKamo yy Kopi 6eJUK020 MO3KY HA €084 U NO3HAYECHI HUMU NOHAMMASL.
AHaTOMIYHOIO OCHOBOIO APYIrol CUTHAJILHOI CHCTEMH € 30pOBa Ta CJIyXOBa
CEeHCOpPHi cucteMU. 3aBAAKH HAsIBHOCTiI APYyrol CUIHAJIbLHOI CHCTEMHU CTBO-
PIOIOTBCA YMOBH MJIsI aOCTPaKTHOrO MUCJIEHHs, sSKe 3HAa4YHO PO3IIUPIOE
MIPUCTOCYBaJbHI MOKJIMBOCTI JIIOAUHHU. ¥ cJ0oBaX (piKCyOThCA 3B’ SI3KHU MiXK
npeagMeTaMH i ABUIAMH, TOMY CJIOBA € CUT'HAJIaMUA CUT'HAJIIB.

IlismaBasnbHa AiAJBHICTE — Ile CYKYIIHICTH IIpOIleciB, IO 3a0e3MeuyIoTh
BifjoOpakeHHA B KOpi MiBKYJIb JIOAUHHU iHGopMaIlii mpo HaBKOJIMUIIHI IIpe-
MeTH Ta aBuma. Taki misHaBaJbHI Hmpolecu AK yBara, maMm’saTh, BiguyT-
TS, CIPUAHATTA, VABJIEHHs, MUCJIIEHHA, MOBJIeHHs € OCHOBOIO (hopMyBaHHSA
3HaHb JOAUHU. [li3HaBanbBHI HmpoIlecH € IPeAMeTOM MOCTiIKeHb KOTHITUB-
HoIl Helipobiosorii.

Kopa BelMKUX MiBKYJIb OTPUMYE BeJIMUE3HY KiJbKicTh iH(popMarii, of-
HaK [0 CBiJOMOCTi HaJXOAUTH JIMIIIe HaiOiJbII Ba’KJIMWBa [AJA OpraHiamy.
BubipkoBuii, cipsMOBaHMH XapaKTep Hi3HaBaJIbHOI JisIJIBHOCTI 1 CKJIaJae
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cyTHicTh ¥ BAI'U. @isiosoriyaunii MexaHi3M yBaru 1oJjisira€ B KOHIeHTpaIlii
30yA)KeHHs BiJl TOIpa3HUKIB y MeBHIA MiJIAHIII KOpHU. SriJiHO i3 Cy4YacHUMH
HeNpoOioJIOTIYUHUMH JIOCIIiJ»KeHHAMM y KOopi MiBKYJIb JIOJAUHH iCHYE IBi
HelpoOHHUX Mepeici yeazu — AopcajibHa Ta BeHTpaJibHA, IO PO3TaIllOBaHi y
JOOHIil, TiM AHIN YacTKax MiBKYJb, B3AEMOJIIOTH Mi’K co0ol0 Ta 3abesIie-
YyIOTh KOHTPOJIb YBaru. 3a KpUTEPieM AifJIbBHOCTL PO3Pi3HAIOTE CEHCOPHY,
iHTeJleKTyaJIbHy Ta MOTOPHY yBary, a 3a IIOXO/JKeHHSIM MHUMOBiNBHY (He
3aJIe’KHUTh BiJf BOJIL Ta CcBijoMOCTi, BUHUKaE 0e3 OyIb-AKHX 3YCHJIb 3 OOKY
JIOMWHU) Ta NOBiJIbHY (BMHMKAa€E BHACIIJOK CBiZJOMO TOCTaBJIEHOI MeTH i
moTpedye MeBHUX BOJbOBUX 3YCUJIB).

flke 3Ha4YeHHA Ma€e nam’aTb 418 AOAUHN?

NMAM’ATb — ye npouec 3anam’samosyeaHHs, 30epizaHHs ma 8i0meopeH-
HA iHgopmayii. OcobiuBicTIO TaM’ATi JIOAUHU € Te, 110 BOHA (POPMYETHCA
roJIOBHMM YMHOM Ha MOBHiM OCHOBi, a iH(QopmMmaillia 30epiraetbcsa y ¢op-
Mi 3arajJbHUX IOJIO’KE€Hb Ta y3arajbHeHb. TOMYy AyKe BaKJIMBOIO YMOBOIO
TPUBAJIOI'O 3alaM’ STOBYBaHHA 3HaHb € 3pO3yMiJle BH3HAUEHHS OCHOBHHUX
MMOHATD.

YyTTeBe BimoOpakeHHsS TOTO, 3 UMM JIOBOMAMJIOCS JIIOAWHI CTHKaATHUCH
B JKHTTi, 3aJUINAaEe B MO3KY HaM’ ATHI CJHigu — Ile CJiii HepBOBHX IIpoIie-
ciB, TUMUYacoBi HepBOBi 3B’A3KH, IO 30eperyiuca B KOpPi IMiBKYJIb BEJIMKOIO
mo3Ky. I[Ipu gekinbkapazoBoMy MOBTOpPeHHI iH(popMaIllii TpuBaia MUPKYJI-
IMig WX iMOYJIbCiB COPUUMHIOE CTPYKTYPHI 3MiHM B HelipoHax. 30epiraH-
HA iH(opMaIlili 3yMoBJIeHO, HaliBiporigHimnie, nmepedbymaoBoio moaekysn PHE
1 yrBopeHHAM crnenudivEux O0inkiB. I3 yciel iHdopmailrii, 110 HaAXOOUTh Y
MO30K, V JOBroTpuBaJIiii mam’ATi 30epiraersea auiie 1%.

3rifiHO 3 KOHIeNIlielo mpukomnornenmuoi modeni (P.-4. ATkiHcoOH)
nam’ATh € pPe3yJbTaTOM CIiJIbHOL AiAJTBHOCTI TPHOX OCHOBHHUX OJIOKiB: CeH-
COpPHOI, KOPOTKOTPHBAJIOI i JOBroTpmBaJjoi mmam’ ATi. ¥ ceHCOpHii mam’ATi
iHGopMaIia, mo HaAiWIIa BiJl opradiB uyTTs, 30epiraeTbcsa Oy:Ke KOpOT-
Kuit yac (o 1c). 3 nporo GJOKY 0 KOPOTKOTPUBAJIOL ITaM’AATi IepeaacThbes
aumnie yactTuHa iHdopmarii. O6car iiel mam’aTti HeBenukuit (7+2 indopma-
HifHUX cur=anau), iHgopmMmallia 30epiraerbcsa 0au3rko 30 c. Biok mposro-
TPUBaJIOL maM’aTi Mae HeoOMesKeHUiT obcar mam’ATi, iHopmalia y HboMy
MOyKe 30epiraTucs ay»Ke JOBTO.

Buaun nam'ari
3a npoBigHMM | 3a npeameTom, matepi-| 3a TpuBanicTo 3a popmoro
aHanizaTtopom anom AiAnbLHOCTI nepebiry npouecy | NCUXiYHOI aKTUBHOCTI
- 30poBa - obpasHa - KOpOTKOYacHa - MMMOBIfNbHA
- cnyxoBa - pyxoBa - foBroTpueana - [OBiNbHA
- cMakoBa - eMoLliinHa - onepaTuBHa
- HIOXOBa - CNoBeCHO-NorivYHa
- AOTUKOBA

Po3pizHAIOTE YOTUPU BUAU NaM’ ATi: MomopHa nam’ame (Iam’aThb py-
XiB) € OCHOBOIO PYXOBUX HABUUOK; eMOUillHa nam’amsp (IaM’ITh TOUYTTiB)
Ha iHdopMariio 3a ydacTio MO3UTUBHUX UM HEeTaTMBHUX eMOIliil; o6pas3na
nam’ame (mam’aTs o6pasiB) 3ailicHIOE 30epeKeHHA 1 BiATBOpeHHA 00pasiB
yABU, GOPMYBAaHHA AKUX BibyBaJyiocd B KOpi 3a JOIOMOTOI0 OpTaHiB UyT-
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TS, TOMYy oOpasHa Imam’aTh OyBae 30pPOBOI0, CIYXOBOIO, JOTUKOBOIO, HIOXO-
BOIO, CMaKOBOIO; C/LO6€CHO-102ivHa nam’ ams (IaM ATh JYMOK) 3MICTOBHY
iH(opMallilo CJIOBOCHOJIYUeHb UM BHUpPAa3iB.

Bionoria + HelpokibepHeTtuka @ Blue Brain
Project — npoexm 3 6Gioki6epHemuiH0z0 MOOeNI06AHHA
Kopu A0UHU, AKUll po3novasca 6 2005 poui. Ake 3Ha-
YeHHSA Mamb 00CNI0HeHHA KOPU Ni8KYJIb AOOUHU OAs
cmeopeHHA Helporxomn’'omepia?

KOpOTKO npo ro/10BHe

» KOPA NIBKYIb BEJITMKOIO MO3KY — ue HepBoBa CTpyKTypa , Wwo 3abeaneyye 06-
pobky iHdopmaLlii.

) ¥YBara - ye nisHaeanbHUU rnpoyec, wo 3abeaneyye cmaH 3ocepedxeHocmi MoOUHU Ha
npouyeci eidbopy HeobxiOHoI iHghopmayii ma eidnoeidHux dill. IHpopmauis i3 30BHILL-
HbOro cepefoBuLLa HAAXOAUTb Y KOPY BENUKUX NIBKYNb Y BUMMSAI CUrHanis nepLuoi Ta
ApYrol curHanbHUX cucTem, siki 4iloTb Y TICHOMY B3aEMO3B'A3KY.

» 3HayeHHs MAM’ATI nongrae y Tomy, WO BOHa AonomMarae NioguHi osonogisatn Ao-
CBi4OM MWHYNMX NOKONiHb, 36epirae iHAMBIAYanbHWIA AOCBIA Ta nepeaae Moro HacTyn-
HOMY MOKOIiHHIO, @ TakoX 3abeaneyye BUKOPUCTaHHSA Anst OpMyBaHHS NOBERIHKM | €
OCHOBO Ans Mi3HaHHS.

AiAAbHICTD

Hasuanvue 3a6danns. flke 3HaUYeHHSA KOopH y moBediHNi Jroguau? Ilo-
AcHeHHA 3 eukopucmaHnHam onoprol cxemu. KOPA IIIBRYJIb BEJIUKOI'O
MO3KY.

PossusanvHe 3asedanHs. «Axbu eu eyuaucv mak, Ax mpeba, To U
mydpicmo 6u 6yaa ceos!» T. IlleBuerko). Ik Kopa MiBKYJIb OTPHMMYE Ta
3niiicHIOE 00poOKy iHdopmanii? IHmesexkmyanvHo-po368u6albHA 6NPAEA.
CursaybHi cucTeMU Ta (PYyHKI[IOHAJbHI I10JI KOPHU IIiBKYJIb.

IlinHicHe 3a80aHHsA. YoMy pisHi BMAM ImaM’fATi y JIOAMHHM PO3BHHEHI
HeogHakoBo? IIPAKTHYHA POBOTA 13. BusHaueHHA IIPOBIIHOTO THIIY
mam’dTi.

PesyabTaT

OuikyBaHi pe3ynbratv HaBYaHHSA (Y4eHb / yyeHuUus...)
» [losicHroe: ocobnumeocti KOPU MIBKYIb BEJTMKOINO MO3KY
+ OpeaHizosye: OBI'PYHTYBAHHS 38’'A3Ky curHanbHUX cMCTEM 3 MnpoLiecaMu oBpobKu
iHpopmauii
* Busense cmaeneHHs Ha pieHi peasyeaHHS ma NosiCHIOe 3B’A30K nam’'saTi Ta MOBW J1HO -
OVHN

Camopo3BUTOK
Camonasuanus. KomyHikamueHne 3a60aHHA. «3HAUAU 3aiiBe».
Camoouinweanns. Penpodyxmuene 3asdarnns. Tect-BinTBopenHs. Kopa
MMiBKYJb BEJIUKOTO MO3KY.
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IcHytomb 08a ocHo8Hi cmoebypu 100CbK020 Ni3HAHHA, W0 3pocmarms,
mabyme, 3 00H020 3a2a/IbHO20, ane Hee8idoM020 HAM KOpeHs, a came 4yym-
mesicme i posym.

Immanyin Kaum (1724-1804) -
HimeybKul ¢hinocogh

§13.4. ETANU NI3HABA/IbHOI AIAABHOCTI

BnpaBa gna MUcAeHHA. [lisa cTBOpeHHs Has-

BH BHUJIiB TBaApHH YacTO BPaxXOBYIOTH O0COOJHBOC- 1 MNaByk-... |E...-nuctoin
Ti JKUBJIEHHA. YBiANmoBigHIO B3ampomnoHoBaHi |2 Kyk-... T ...-kpaboin
clloBa Ta BH3HAUAl0 HAa3BU TBapUH. 3a yMoBH |3 EHOT-... C ...-ocoig
IpaBUJIBHUX BiAnoBize#t oT- [ 12345 4 3mig-... M...-nTaxoig
PUMYIO Ha3By OOI'MHiI po3yMy 5 Actpy6-... || ...-anuein
B I'penbKiit midosorii.

3MICT

AKi OCHOBHI eTanu ni3HaBa/bHOI A4iA/NbHOCTI NOAUHNU?

IlisHaHHA € BigoOpa’keHHSAM HAaABKOJMHIIHBOI JiMCHOCTI y cBigoMocTi
goauHu. CYyKYIIHICTE ITi3HaBaJIbHUX INpoIleciB 3/iHMCHIOIOTH BUOIp BaXKJH-
Bol iH(opmanii (yBara), IepeTBOpeHHA CeHCOPHOlI iH(opmalil B YYTTEBI
oOpasu (BiguyTTs, CIUPUAHATTA, YsIBJIeHHs), 30epesKeHHs Ta BiJATBOpPeH-
HA nocBiny (mam’ATh), mepeTBOopeHHA iHGopmallii y sHaHHA (MHCIeHHS)
Ta 1X BUKOPHUCTAHHA y [OifAJbHOCTI (MOBJIeHHsS). ¥ IIi3HAHHI JIOJUHU BH-
OiNAI0TE [Ba PpPiBHI: 4yTTeBe (3A1HMCHIOETHCA 3a JONOMOIOI BIAYYTTH,
CIIPUMHATTSA, VABJIEHHA) 1 pallioHalbHe (MHCJIeHHS, MOBJEHHA) MMi3HAHHA,
IO IIPOTiKaE.

Y noauHU HABKOJUINHI IIpeAMeTH 1 ABHINA 3a y4acTIO KOPHU HiBKYJIb
BimoOpaskarThea Y (popMi BiguyTTiB, cupuiiMaHb, VABJIE€Hb Ta MUCJIEHHS.
NIBKYII BEJIMKOINo MO3KY

IHopmauisa | — - — |MNoBepniHka
apHaL BiguyTtts — CnpmiiHATTA — YABneHHA — MucneHHs A

Biduwymmsa — nporiec 4yTTEBOro BifjoOpa’keHHA OKPEMUX BJIACTHUBOCTEM
npeaMeTiB 1 ABHUIl. BUHMKAaIOTH BiJUYTTA B UYTJUBHUX 30HAX KOPH IiBKYJIb
BHACJIIIOK JiSAJIbHOCTI CeHCOPHMX cHucTeM. BigmoBigHO BIAUYTTS MOXKYTh
OyTH 30pOBUMH, CJIYXOBUMH TOINO. ¥ JIIOAUHU BiJUyTTa HaOYJIU O0COOJIHUBO-
ro PO3BUTKY 1 cTanaum AKepesioM ii 3HAHBb PO HABKOJUIIHIN CBiT.

Cnpuiinammsa — Opolec YyTTeBOTO BifoOpa)keHHs IIpeIMeTiB i ABUIL
HaBKOJIMIITHBOTO CBiTY B IiJIoMy, a He OKpeMHX iXHiX BiacTuBocTeii. Voro
(hiziosIOTiUHY OCHOBY CTAHOBJATH HEPBOBi 3B’A3KH, AKi YTBOPIOIOTHCA MiXK
YYTJIUBUMHA 30HAMH KOPH HiBKYJb BEeJIHUKOT0o MO3KY. BHIinAooTh opraHiso-
BaHi (crocTeperkeHHA) Ta HeOpPraHi30BaHI CIIPUHHATTA.

Yaenenna — niznaeanvHuil npoyec 6idobpaxcenHHs npedmemis i A6UW,
cepe&oeuuw nosa ix 6esnocepedHim énausom Ha opzaHu wymmise. Ix disio-
JIOTIYHOIO OCHOBOIO € IIOBTOPHE 30y/»KeHHs B KOPi '0JIOBHOT'O MO3KY paHiIIe
YTBOPEHUX CHCTEM THMYACOBUX HEPBOBUX 3B’A3KiB, AKi YTBOPHUJIHNCA IpPU
CIIPUMHATTI 00’eKTiB. Y ABJIEHHS MOALIAIOTL HAa IIOOJMHOKI Ta y3arajbHeHi,
VABJEHHS maM’ ATi Ta YaBJeHHdA (aHTasii.
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Bionorisa + Ncuxonoria @ Ha iawocmpayii 306pa-
AHceHi koHmypu deaduysamu pisHux meapur. Haiidimo
Yux meapuH, 6Uumpamuewu Ha ye, no MO#AUBOCMI,
MeHuLe uacy.

flka poab MUCAEHHA Y Bigob6pakeHHi giucHOCTI?

Mucnennsa 6a3yeTbcd Ha UYTTEBUX Giduymmsx,
cnpuiiHammi Ta YA6JeHHAX HABKOJUIIHLOI'O CBITY.
Bixg ixHbol pi3sHOMaHiITHOCTi, ACKpaBOCTi, I'IMOMHU
3ajie)kaTh BJIACTUBOCTI camMoro MucJeHHs. @Pizio-
JIOTIYHOI0 OCHOBOIO MHCJIEHHS € THMYacoBi HEpPBOBi
3B’A3KH, AKi YTBOPIOIOTHCA B KOPi BEIUKUX TiBKYJIb.
Y moauHU BUAIISIOTH KOHKPETHe i abcTpaKTHe MUC-
ieHHA. KonkpemHe MucnieHHA — ue gopma MUCLEHHA, W0 No6 A3aHa 3
AHANI30M | CUHME30M CUZHANI8 HABKOAUULHbOZ20 c8imy, W0 Hadxodamb 6id
peuenmopie 3 donomozow nepuLoi cuzHarbHol cucmemu. 11a dopma MucieH-
HA Moxke OyTu y TBapuH. llpuragaiimo ImpukJIagud BCTAaHOBJIEHHS I'PaKoOM
3B’SIBKY MiK KaMiHIIAMH H BOJOI0 B IMJIIHJAPI UM BUKOPHUCTAHHS 3HaApPAIb
nmpani JATJIOBUMHU B’IOpKaMu. A6cmpaxmHue MUcCieHHA — ye opma Muc-
JIeHHS, U0 N08’A3aAHA 3 AHANLI30M | CUHME30M CUZHANI8, W0 HAdXx00ambv Y
suzaa0i caie 3a yuacmio 0pyzoi cuzHanbHOl cucmemu. J[J1s TAKOro MUCJIEH-
HA IDOTPiOHA pOo3BMHEHA ysABa Ta HAaWpPi3HOMAHITHIIII YABJIEHHA y BUIVIALL
obpasis.

OcHOBHUMH (hopMaMU MUCJIEHHS € NOHAMMS, MIPKYBAHHA Ta YMOBU-
8i0, 110 BimoOpaskaloTh O3HAKM MpPeAMeTiB, MOXKJIUBI 3B’ A3KH i BiIHONIeHHS
MixK mpeagMeTaMu. PO3BUTOK MUCJeHHA 1 Mi3HAHHA HOBOTO BigOyBaeThcs 3a
IOTIOMOT0I0 PO3YMOBUX OIepalliii: aHani3, cuHmes, nopi6HsaH-
HA, Y3a2abHEeHHA, abcmpazyeanhi, Kiacu@ikayis, cucmema-
mu3auis Ta iH.

Bionoria + MucreytBo @ Ha3uearo mumus, AKuil € agmo-
pom éceceimHubvo gidomol ckyavnmypu «Mucaumenvy.

Aki ¢pisionoriyHi ocCHOBUM MOBAEHHA?
MOBIJIEHHA — 1e nmpollec BUKOpPHCTaHHsA iHdopMamii a8 cOiJIKyBaHHSA,
1HTeJIeKTyaJbHOl IisiJIbHOCTI Ta 30eperkeHHA ¥ IepenaBaHHA jgocBiny. Ilin
yac MOBJIEHHS BUKOPHMCTOBYIOThCA MEBHI 3BYKOBi Ta rpadiuHi 3HaKH, IO Y
CHUCTEeMaTH30BaHy BUIJIAAL YTBOPIOIOTH MOBY. 3a JOIOMOI'0I0 MOBH JIIOAWHA
Jla€ Ha3BU MpeaMeTaM, PO3MipKOBYE IIPO HUX, COPUUMAE 1X ¥ MUHYJIOMY Ta
MaiiOyTHROMY, OOMiHIOETHECA AYMKaMu. MOBJIeHHEBHUI amapaT CKJIagacThCs
3 oprasiB, sKi 6e3mocepefHLO OepyTh YUacTh B YTBOPEHHI 3BYKiB, 30KpeMa:
ropraHb, A3UK, IMiHeOIHH:A, 3yOH, rydu, HOcoBa ITOPOKHUHA.
dyHKIioOHa/JIbHA OpraHisallisi MOBJEeHHA JIIOAWHHU IIOB’sA3aHa i3 CKJAN-
HOIO 0iOJIOTiUHOI0 HeUPOHHOI Mepelcel0 MO8/eHHA KOPU IiBKYJIb BeJH-
Koro Mo3Ky. OCHOBHY poJib YV PO3BHUTKY MOBJIEHHA JIOIAWHHN BiJirpaimoTb
YeHmpu MO6MeHHs B KOpi HiBKYJIb BeJIMKOro MO3KY. IX IBa, BOHH pO3-
TallloBaHl y JiBiA HiBKYJII BeJIMKOro MO3Ky. B HMKHIHA JI000Bii 3BHMBHHI
3HAXOOUTLCA PYXO0BULl UeHmMp MOBJAeHHSA, abo ueump Bpokxa (3abesneuye
3/IaTHICTh BUMOBJATHA peUyeHHsd, IHUCATHU CJI0Ba). ¥ BEepXHiil CKPOHEBill 3BU-
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BUHI pO3TAINIOBaHUMN CAYX08UIl YeHmp MOo8aeHHSA, abo uenmp Bephike (po-
3yMiHHA YCHOI U4 MHUCHbMOBOI MOBH). IHIIIIi MOBHI IIEHTPH, 1110 KOHTPOJIOIOTH
3amam’ATOBYBaHHA CJIiB, (pOopMyBaHHA MOBHHUX 00pasiB, pO3TAIIOBYIOTHCH
B KOpi 000X MiBKYJIb BeJHMKOro MO3Ky. Helipodiziosoriuui mocaimkeHHs
OCTAaHHBOT'O Yacy IOKasaJid, I1o OioJoriuHa mMepeska MOBJIEHHsA: 1) MicTUTH
pPAn OiIKIPpKOBUX CTPYKTYP 1, HacaMIepel, acoIliaTUBHI dAapa TajlaMyca;
2) noB’sA3aHa 3 MeBHUM piBHEM CBiJloMOCTi; 3) Ba)XJIMBOI YMOBOIO € 30epe-
JKeHHA MiKIIIBKYJIeBUX 3B’sI3KiB 3a y4acTIO MO3OJIMCTOrO Tija.

JKoneH 3 TBapuH He3laTHA YTBOPIOBATU HA3BU PiBHUX peuel, BKJIaaTHU
3MiCT y cJOBa i MOeAHYBATHU iX y peueHHsA. Y TBapMH HeMa€ APYroi CHr-
HaJIbHOI CUCTEMHM, TOMY Bci iXHi 3ByKHU € ()opMaMU CUTHAJIi3aIlil i 3BByKOBOI1
KOMYHIiKaIii.

Biosoria + ... ® B neuepi Anvmanmipcvkozo nazopba
(Icnanis) Ha cmeani € 6ceceimubo i0oMmi Ope6Hi MANIOH-
KU meapuH, axki Hamaaweanru nepuli po3ymui awodu. Yu
€ Yi ManwHKU c8idYeHHAM HAABHOCMI Y HUX abcmpak-
MH020 MUCNEHHA?

KopoTko npo ronoeHe
» OcHOBHMMW eTanaMmu nisHaBanbHOI AiANbHOCTI NIOAUHU € 8id4ymms, CripulHAMmMS,
YABMEHHS, MUCIIEHHS.

» MMUCINEHHA - nisHaBanbHUiA npouec BigobpaKeHHs B MO3Ky JIIOAMHU NpeaMeTiB i
SIBULL, HABKOMNULLHBOTIO CBITY B IXHIiX 3B'si3KaX i BiAHOLLUEHHSIX.

» MOBJIEHHA sk cnocib cninkysBaHHA BU3Ha4YaeTbCA NpoLecaMmu Kopy BErMKOro Mo3ky i
€ OCHOBOIO abCTpaKTHOrO MUCTEHHS, NPUTAMaHHOTO NIOAUHI.

AiAAbHICTD

Hasuanvue 3aedanns. lllo Take misHaBaJbHa IidabHicTh? Camocmiilne
nepemaeopeHHsa 3HAHb 3 BAKOPUCTAHHAM CXeMU « XMapKa TepMiHiB». Etanmu
Mi3HaHHA.

Poszsusanvhe 3aedanusa. UYuM BigpisHA€ThCA MHCJIEHHS JIOIWHHU i TBa-
puH? [HmenexkmyanvHo-po3sueasbHa eénpaea. MucieHHs JIOJIWHUA 1 TBa-
PHH.

IJinnicHe 3a60danusa. SIki ¢isionoriuni ocHoBu MoBJaeHHA? Bnpasa das
nepexoHaHocmi. BiojoriuHl HEIIDOHHI Meperki MOBJIeHHHA Ta 1HAWBIAyalb-
HICTBH JIIOOUHH.

PesyabTaT

OudikyBaHi pe3ynbsTaTv HaBYaHHA (Y4eHb / y4eHuus...)
* AHanisye 3HaHHs: npo MISHABATIbHY OIANIBHICTb noguHn
* Ananisye pesynsmamu: OBI'PYHTYBAHHS ocobnueocTeit MUCHIEHHS NIoAUHN

* Busiensie cmaeneHHs Ha pisHi nepexkoHaHocmi ma obrpyHmosye: porib MOBfEHHS y coop-
MyBaHHS iHAUBIAYyanbHOCTI

Camopo3BUTOK

CamonaeuanHsa. ITiznasanvHe 3a80anHA. Ik opraHizyBaTu samam’ATO-
BYBaHHSA?

Camoouinweanns. IIpodyxmueHo-koHcmpykmueHe 3aédanhs. TecT-KoH-
cTpyioBaHHA. Po3yMoBi omeparrii.
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Tpu wnsaxu eedyme 00 po3ymy:
wnax po3oymie — HauwnAXeMHiHiwWU, WAAX HACNIOYBAHHA -
Haune2wuu i waax eNacHo20 00ceidy - Hatisaxyuu.

KoHdpyyiti (npubn. 55147900 H. e.) -
Kumadtcebkuu ¢inocogh

§ 13.5. HAYYIHHA. PO3YMOBA AIA/IbHICTb.

CBIAOMICTb
BctynHa Bnpasa. Teer «UnmcioBmii pan». Bigmyxkaiite sa- (2. 28 2% 41
KOHOMIipHICTH YV KOKHOMY 3 UMCJIOBUX PAIIB: Sef '“@@i’ﬁ
a)14916.... 49 64 81; “j(,iéhn,;;,-”
6) 8 1210 16 12 ... ..; 40( | &2
B) 24 22 19 15 ... .. > Ol
3MICT

AKi € popmu Ta BUAU HayviHHA y AIOAUHN?

HAYYIHHA NWOOWHW — ye cnocobu HakonuyeHHs
indueidyaavHozo doceidy 6 npoueci 63aemodii opza-
Hi3my i3 cepedosuuiem. 3aBASAKU HaAYUYiHHIO y TBa-
puH i goguHU GopMy€eThcs HaOyTa moBemiHKa. s
TBAapUH HAYUIHHSA € JINIe OPOI[ecOM 3MiHM IOCBIIY
3 METOI0 TPHCTOCYBAaHHSA MO0 cepeloBUIla. A B JIO-
JIUHU, OKPIiM IIbOTO MeXaHi3My, @CHye e H&Y‘I%HHH, In. HayisHs
CIpAMOBaHe Ha BaCBOCHHA COIIAMBHOTO NOCBIRY 3  ynaxom HacnidyeaHHs
BUKOPHCTAHHAM MOBH.

Ta6bnuus. BUOAW HAYYIHHA Y NIOAUHU
Hasea | CyTHicTb

|. MacuBHI hopMu Hay4iHHA — OpraHiaM NacuBHO pearye Ha noapasHUKK 3
dopMyBaHHAM MUMOBINbHUX 3MiH NOBEAIHKOBUX peaKLiit

1. 3e8ukaHHs (HeraTusHe HaydiHHs, yHacnigok Koro 3HWKae peakuiss Ha neBHWUn

Hay4iHHSA) nogpasHuK, WO MOBTOPHOETLCA (Hanpuknaa, 3BWKaHHA [0
LUYMY MaLLWH 3a BiKHOM)

2. 3akapbyeaHHs B Kpu3oBi nepioan po3BUTKY MiLIHO 3anaM’aTOBYETbCS BnepLue

(iIMNPUTWUHT) nobayeHe (Hanpuknag, 3akapbyBaHHA HOBOHapPOMKEHUM

opraHiamy marepi)
3.BupobneHHsi yMmogHux | HayudiHHs, 3aBOSKM koMY (hOpMY€ETLCA NOBeiHKOBa peakLis
pedhnekcie Ha NeBHWA YMOBHUI nogpasHUK (Hanpuknag, Ha 3anax i
BMAINAETLCA CNNHA)
Il. AKTUBHi (pOpPMU HaYYiHHSA — Hay4YiHHA LLNSAXOM akTUBHOI B3aEMOJIl i3 cepejoBULLIEM,
3aBASKM YOMY BMHUKAKOTb HOBI NOBEAIHKOBI peakLuil

1. Hay4iHHA wnsixom HayyiHHA WNAXoM BWUNAAKOBOrO 3HaXO[4XEHHS 3B'A3KY
cnpo6 ma noMusnoK noAapasHuka 3 peakuielo (Hanpuknag, BMIHHA 6irat Ha
nwxax notpebytoTb 6arato cnpob)
2.HacnidyeaHHs BinTBopeHHs nIOAWHOIO pyXiB Ta BYMHKIB IHWMX noaen
(Hanpuknapg, HayyiHHA BUMOBMSATM 3BYKW YM npautoBaTtu 3
HOYyTOYKOM)

244

issuu-downloader.com



[ll. NisHaBanbHi popMU HayUiHHA — HalCKNagHille Hay4iHHS i3 3aCTOCYBaHHAM
MUCMEHHSA
1.MumoeinsHe HaydiHHa, sike dOopMye TrOTOBHICTb [0 BWKOHAHHA Aii
(nameHmHe) Hay4iHHs1 | (Hanpuknag, 30pOBi BpaXeHHS € OCHOBOK AN rapHoro
CMPUMAHATTA MaTeMaTU4HKX i)

2. Mummeee Hay4iHHs PanToBe 3HaxoKeHHA po3B'A3KY AKoICb cUTYyaLlii (Hanpuknag,
ab0 OCSsIsIHHs (iHCalT) icTopis BiAKpUTTS ApXiMejoM 3aKOHY riApocTaTUKK)

3. HayJiHHs wnsixom [MonoBHeHHs [OCBIQY LWNAXOM 3iCTaBMNEHHA $iBULW, Ta
MipKyeaHb dopmynioBaHHS BUCHOBKIB (Hanpuknaa, MipkyBaHHSA nif Yac

pO3B’'sA3yBaHHSA BNpaBu)

HayuinHa ciij Bipi3HATH BiJ HaBUYaHHSA, AK OpraHi3oBaHOI B3aeMOMil
BUHNTEJIS M YUHS, CIPAMOBAHOI Ha 3aCBOEHHS 3HAaHb, (hOpMYyBaHHS YMiHBb Ta
HaBUUOK.

bBionoria + ... ® «Mayzai» — dimu, AKi 3 pPAHHBOZO
BiKY 8UX08Y6aJucsi MEAPUHAMU: MAENAMU, 8660MEIAMU,
soexkamu. Yomy mi n100u, AKi HUAU Y MEAPUHHUX CNiAb-
Homax nepwi 5—6 pokieé xummas, NPAKMUYHO He MO- qM
HCYMb CMamu nNO6HONPAGHUMU YJeHAMU cycniivemea? '«

AKi 0c06AMBOCTI PO3yMOBOI AiANBHOCTI NI0AUHN? V. k

PO3YMOBA OIANBbHICTb NKOOAUHWU — niaabHiCTB, cOpsiMOoBaHa Ha IIO-
IOBHEHHHA JOCBiAy 13 3ajlydeHHAM IIi3HaBaJbHUX (opm HayudiHHA. lleit
KOMIIOHEHT IIOBEeJiHKH Ma€ CYCHiJIbHY IIPUPOAY, OCKIIbKH 3a0e3leuye IpH-
CTOCOBYBAaHICTh JIOAWHHU [0 KUTTA Y CYCIiJIBCTBI Ta OIIMpPaEThCA Ha JOC-
BiZl, HarpoMaKeHUU IIollepeJHIMH IOKOJIHHAMHU. ¥ TBapuH (Ienab@iHH,
IpUMaTHA, BOPOHOBI ITaxu, BOCBMUHOI'M) iCHY€ IOAiOHa MOifAJbHICTH, aje
BOHA Mae€ ImpocTimuil xapakrep. HaykoBIli Ha3uBaloTh 11 eJIeMeHTapHOIO Po-
3YMOBOIO AisijbHicTIO. TBApUHU 3 PO3BUHYTOI0 HEPBOBOIO CUCTEMOIO 3aTHI
BJIOBJIIOBATU 3B’SA3KU MiXK SBUINAMH 30BHIIIIHBOTO CBITY JIMIIE TOMi, KOJHU
ix OesmocepeJHBLO BiTUYBAIOTh 3 JOIIOMOI'OIO 30pY, CIAYXY, HIOXY Tomro. IIpo
PO3CYAJHUBY AiANBHICTH TBAPHMH CBiUaTh TaKi O3HAKH, K €KCTPAIIOJAIid
(3maTHicTh mepemdavaTH Xi AKOI-HeOyAb IMOMAil), BUKOPUCTAaHHA 3HApAIb
mparii Ta CKJIaJHlI CUCTeMHU COiIKYBaHHA. ¥ JIOAWHU PO3YMOBA MiANIBHICTE €
JOCKOHAJIINIOI 3aBAAKM Mpalli, CYCIILJIBHOMY CIIOCO0Y >KUTTS, PO3BUHEHIN
YJIeHOPO3I1lJIbHIM MOB1 Ta MucJaeHHIO. Oco0JauBY poJib V (popMyBaHHI po3y-
MOBOI JisIIBHOCTI JIIOAWHU BiirpaioTh MisHaBaJIbHI ()OPMHU HAYUiHHA: IJId-
XOM MipKyBaHb Ta HIIAXOM (opMyBaHHS NMOHATH. JIroguHa 3aBIAKM MOBI
1 abcTpaKTHOMY MHCJIEHHIO 3JJaTHa BJIOBJIIOBAaTH 3B’ A3KH MiK IIpeIMeTaMu
1 ABUIIaMH 30BHIIIHBOT'O CBITY HaBITH TOMl, KOJIH BOHH 0e3locepegHBO He
BiluyBaloThCcA. ¥YsBa Ja€ 3MOTY JIIOAWHI ITepenbadyaTu moil i BiAmmoBigHUM
YHUHOM KOHCTPYIOBATHU CBOIO MislJIbHiCcTH. Tak, BoAill mMouMHAE IIYKATH 3a-
MIpaBKy, AKIIO V HOT0 aBTO 3aJIAIINUJIOCSA MaJio MajJbHOT0, YUeHb IOraubJie-
HO BHBUAae€ 0ioJoriro, AKIIIO X0oUe CTATH JIiKapeM.

Bionoria + ... IIJlo make mMawuHHe HABYAHHA AK 2a]1Y3b UWMYYHOZO0
inmeaexmy?

AKi OCHOBHI O3HaKM CBigoOMOCTi?
CBiOMiCTB € CYKYIHICTIO CKJIQAHUX ICUXOJIOTIUHUX 1 Helpodiziogoriu-
HUX IpoleciB, 1Mo 3abe3leuye MOMKJIMBICTH CIpUMIIMaHHSA, YCBiJIOMJIEHHH,
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00poOKM Ta BUKOpHMCTaHHsA iHdGopmarlii. TakumM umHOM, CBiloMicTh € pe-

3yJIBTATOM AisIJIBHOCTI IIiJTiCHOTO MO3KY, TicHOI B3aeEMOMil KopH i mMiAKipKH.

CBizomicTe — Ile cKJajHe i1 OaraTorpaHHe sABHUINle, SKe He MAa€ €IHHOTO

BHU3HAUEHHsA. ¥ 3arajJbHOMY CEHCi CBiJOMICTBH PO3YMi€Thcs AK 3HaTHICTH

JIIOAVUHU yCcBijoMurroBaTu cebe i HaBKOJUIIHINA ¢BiT. [locimimkeHnHs B ramysi

HelpOHAYKM Ta MCUXOJIOTII JO3BOJSIOTH BUALIUTH PAJ OCHOBHHX O3HAaK.

— CsijoMicTe € cKIagHOIO (opMOIO0 BimoOpasKeHHs JificHOCTi, IO BHUAB-
JSEThCA Yepel3 BiIUyTTs, COPUHUHATTA, YABJIEeHHsS, MHUCJIeHHs, yBary,
nam’saTh, ajie He € TOTOKHOI KOJHOMY 3 HUX.

— CBijoMicTh JIIOAUHW HEPO3PUBHO IIOB’sA3aHAa 3 MOBJEHHAM Ta abcTpak-
THAM MHcJIeHHAM. Haini [yMKH BTLIIOIOTBECA YV CJIOBaX i peueHHAX, BOHU
MOKYTh 30epiraTucd i mepegaBaTHCS IHIIIUM JIOAAM.

— Cy0’ekTUBHHH I0CBiJl, B OCHOBi (h)opMyBaHHs SAKOI'0 3/IaTHICTh BHOKPEM-
JIIOBATH 3 HABKOJHMIIIHLOTO HaWBa’KJIHUBiIlle, 30cepelKyBaTH Ha HBOMY
IYMKH, 3IATHICTH 0 IiJIellOKJIaflaHHsA, IIJIaHYBaHHS, IPOTHO3YBaHHA Ta
ouiHKka 0ill CTOCOBHO iHIIIUX JIIOJEH.

— Camocgidomicmb K 3JaTHICTH YCBiloMJIeHHA BJIacHOTO «f1», ¢BOIiX iHIH-
BilyaJIbHUX OCOOJIMBOCTEI;

— Jlnss pO3BUTKY CBiJOMOCTi JIIOAMHA MAae€ XXUTHU cepejl JioJei, MOCTiHHO
COiJIKyBaTHUCA 3 HUMHU, 3aliMaTHCA PI3HUMH BUAAMHU JisAJIBHOCTi, Cnpuil-
Mamu KYyabmypHi YiHHOCMI.

KOpOTKO npo ro/0BHe

»  PizHi Buan HAYYIHHA 3abesnevytoTb popmyBaHHA HabyTUX NPosBiB NOBEAIHKA Y Bil-
noBifb Ha 3MiHW YMOB ICHYBaHHS.

»  Ocobnueocti PO3YMOBOI OISANbHOCTI nioanHu BU3HaYaloThb Taki coLlianbHi YAHHM-
KW: npaus, cycnifibHUI cnocit XUTTS, MOBIMEHHS 1 abcTpakTHE MUCNEHHS.

» CBIOOMICTb — ye cpopma gidobpakeHHs HaBKONMUWHBLO20 C8imy, W0 pO38UHYNack 8
JMIOOUHU 5IK cycnifibHOI icmomu eHaciooK 080/100iHHSI MOBOKO | CrifTIbHOK QisifIbHICMIO
3 iHWUMU modbMU.

AifanbHICTD

Hasuanvhe 3asdanHs. YuM HaydJiHHA BigpisHAE€ThcA Big HaBUaHHSA?
OuiHweaHHsA 3HAHb 3 8uKopucmaHHam «IHmenrexkm-kapmuy. HAYUIHHA

PossusanvHe 3a60arHs. SIki YMHHUKH BIIJIMBaIOTh Ha ¢opMyBaHHA iH-
TedekTy? InmenexmyanvHo-po3eueasvHa énpasa. OCHOBHI mpaBuja po3-
BUTKY PO3YMOBOI JisIJIbHOCTI.

IlinHicne 3a80aHHA. UM icHy€e 3B’SI30K MiK CBiZOMICTIO Ta MOBJIEHHAM
Joauan? Bnpaesa das eubipkosocmi. Kputepii cBijoMoi MOBeAiHKYU JIOAUHHA.

PesyabTaT

OuikyBaHi pe3ynbratyv HaB4YaHHSA (YyeHb / yyeHUus...)
* OuiHioe 3HaHHA: npo PO3YMOBY OIANBHICTbL NKOAUHA

+  Qujxroe pesynbmamu: OBI'PYHTYBAHHS npasun po3sBuTKy po3yMoBOI [isifIbHOCTI

* Busiensie cmaeneHHs Ha pieHi subipkosocmi ma ouiHioe: 3B’'A30K ceigomocTi i MOBIEH-
HA NIOAUHAU

Camopo3BUTOK
CamonasuaHHs. I]iHHicHO-emouiilHe 3a8danHs. «I1lo Mae 3HATU KOXKHA

JIOOHAHA..» PpeliM «...Ipo HITYUYHHUHI iHTEJIeKT?».
Camoouinwoseanns. IlpodyxmueHo-meopue 3a60aHHs. PosymoBa OisANbHICTE.
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Ak Mo30K cmeopioe nogediHKy ma 3abe3neyye HAC 3axonOYUMU
po3ymosumu 30i6Hocmamu? Lje € 00Hi€I0 3 HAUGINbWUX MAEMHUYb XXUumm3.,
3 NnpomMo8u HA yepeMoHii Ha20pOOXKeHHA

§13.6. NI3HAHHSA /I0AUHM TA HAYKOBI AOC/IAKEHHS

OIJ,IHEOEMO' Jlaypearamu HoGesniBcbKol mpe-
mii 3 ¢isiosorii Ta megunueun y 2014 poii
cranu J»xon O’Kid, Meii-Bpitrt Mosep i Ex-
Bapgy Mosep «3a sidkpummsa kaAimMuH, AKI
Yymaeopiomsy cucmemy no3UUIOHYBAHHS 6
MO3KY». BIiIKpUATTA Ii€el cUCcTEeMHU Ja€ poO3y-
MiHHS TOro, sIK HepBOBI aHcaMOJIi KJITHUH
IpaIioioTh pa3oM, IMod0 BUKOHYBaTH BuUIli KorHiTHBHI @yHKHil. Illo Take
BHUIII KOTHITUBHI QYHKIIII 1 YoMy BOHM BiJIpi3HAIOTHCA V Pi3HHUX Jroneii?

3MICT

AKi YAHHMKM BN/IUMBAIOTb HA PO3BUTOK BULUX KOTHITUBHUX PYHKLINA?

KorHiTuBHi hyHKLIT MO3KY — Ie mi3HaBaJbH1 (QYHKIil JIIOAUHUA, AKUMU €
BilUyTTs, COPUAHATTSA, VABJIEHHA, MUCJIeHHS, MOBJIeHHs, yBara, mam’ ATh.
T'onmoBHUHA MO30K AK ocepeloK (i3ioJIOriuyHMX IIpoIleciB, N[0 BH3HAUAIOTh
BH]I i nmoBeAiHKy JIIOAWHM, BOJIOAIE BHCOKOIO Heuponaacmuinicmio. Y
HellpoHAayIIi Ile IIOHATTSA TPAKTYEThCA SAK 30amHicmb MO3KY 3MIiHI08AMUCA
ma adanmyeamucsa npomszom xumms. Koau naoauHa Ai3HAETHCA IIOCH
HOBe, MO30K (popMye HOBi 3B’A3KHM Mi)X HellpoHaMH abo 3MiI[HIOE iCHYIOUi
3B’s3KH, 1100 30epiraTm Ta BiATBOpIOBATH iH(GopMaIllilo. 3 YacoM IOBTOP-
He HaBUAHHSA 3YMOBJIOE 3MIiHM Y CTPYKTYpPi Ta GPYHKIIAX Mo3Ky. OgHUM
13 KJIIOUOBUX MeXaHi3MiB HeHpOILJIACTUYHOCTL € 3MiHM (PpYHKI[IOHYBaHHSA
CHUHAIICiB, IO OMOCEpPeAKOBYETHCA MiAJBHICTIO iI0HHUX KaHaJJiB, BIJHUBOM
HelipoMeaiaTopiB, CTPYKTYPHUMM 3MiHAMU aKCOHiIB, peopraHisallito HepBo-
BHX Mepe)k, piBHEM HeliporeHes3y.

31aTHICTP MO3KY [0 HeHpOILJIACTUYHOCTI 3aJIeKUTh BiJ] BIJIUBY 30B-
HIINTHIX YWHHUKIB: (pi3u4Hi énpaéu (IOKpaIIyIOTh MO3KOBHU KpOBOOOIr,
aKTHUBYEThCS YTBOPEHHS Ta BiJHOBJIEHHS HEeHMPOHIB i3 HeHMpOHAJIbHUX CTOB-
OypoBUX KJITHH), XapvyeéaHHA (e()eKTHUBHICTh y NOKPAaIleHHI KOTHITUBHUX
GYHKIIHA DoKaszaJal oMera-3 >KHpPHI KHUCJIOTH, II0JIiheHOJIA 3eJIeHOr'o 4alo #
KaKao, KYPKYPMiH, BiTaminu rpynu B, xXoJiH), cor (mocTaTHii Ta SKicCHUH
COH BiJlirpae BUpIiNIaJbHY POJIb YV BIAOCKOHAJNIEHHI HEMPOHHUX JIAHIIOTIB ITiJI
Yyac po3BUTKY MO3KY Ta HaBuaHHA). CyTTEBO MOKPAIIyIOTh 34aTHICTh MO3KY
[0 ajanTallii: pezyaapHa HO6U3HA Mma pidHoMaHimms cepedosuula, pezyasp-
Ha po3ymosa O0isiibHiCMb, NO3UMUBHUL HaAcmpiil, coyiaibHa aKmueHicmb,
medumauis. CyuacHi JocHifiKeHHS MOBOAATH, IO HiATPUMKAa (pi3MUHOTrO
3I0POB’S MPOTATOM YChOTO KHUTTS IIIATPUMYE HEWPOIJIACTUUYHICTH MO3KY
Ta COpPHUsE 3MIITHEHHIO KOTHITUBHUX (QYHKITINA.

Biosoria + AHraiicbKa MoBa @ 3asdsaku excnepumen-
mam [I. O'Ki¢pp, M-B. Mosep i E. Mo3sep eusasuau cneuyia-
Ni308aHI KAIMUHU «B8HYMpPiwHboi GPS» 024 6U3HAYEHHS
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NOJOMCEHHA ma nepemiujeHHA opzarniamy 6 npocmopi. I[e grid cells ma
place cells aimb6iunoi cucmemu. Hasueaw uyi KAIMUHU MO3KY ccasuyis
YKPAiHCbKOI0 MOB0I0.

Aki iHauBigyanbHi ocobamBocti BHA ntoagnnHn?

BH]I nmoguHM BifpisHAEThCS Bif moai6bHOI misabHOCTI TBapMH 0CO00JIH-
BOCTSMHM, IITO 3YMOBJIeH] 11 6iocolliaJbHOI0 Ipupoaoo. B moBeaiHII JI0AUHHA
ocobMBe 3HaUEeHHA NIOCITal0Th 6UUi novymma4, 1110 € BijoOpakeHHAM CTaB-
JIEHHS 10 COIliaJIbHUX ABUMI, 6uUii (coyianvhi) nompebdbu TIONUHY IIOB’ A3aHi
3 BUSHAHHAM, CAaMOCTBep/I»KeHHAM, caMopeaJiisalli€lo B yMOBaX CyCIIiJIbCTBA.
JIfoficbkke Mi3HAHHA BiJpi3HAETHCA TAKMMHU OCOOJHMBOCTAMH ITiZHABAJbHUX
MIPOIleciB, K CIPUMAHSATTS BILJIMBIB 3a YyUacTIO JBOX CUTHAJIBHUX CHUCTEM, IIe-
pelaBaHHA iH(opMallii 3 TOIIOMOTI0K YJeHOPO3/AiJIbHOI MOBHM, BCTAHOBJIEHHA
3aKOHOMipHOCTel 3B’sA3KY MiK ABHUINAMU 3 BUKOPHCTAHHAM aOCTPaKTHOTO
MHCJIeHHsI, HasgBHOCTi JOBiJIbHOI maM’dATi Ta yBaru, 1o IlepeadadyarTh CBi-
JIOMY IIOCTAaHOBKY METH Ta BHMAaralTh IIeBHUX BOJLOBHUX 3YCHJIb.

Biosoriuma iHAMBiAyaJbHICTE — HENOBTOPHA CBOEPIAHICTEL OYIb-AKO-
ro OiosoriuHoro sBuINa 4uud opraHiamy. CBol iHAMBiAyaJibHI 0COOJMBOCTI
V KOXXHOI OKpeMoil JIIOJUHU Mae€ 1 BUIla HepBoBa AiAabHIicThE. Ile moB’saza-
HO, HacaMIiepe[, i3 BpomxeHuMH BiaactuBoctaAMu [IHC, mo BusHauaoThcs
reHotunom. IaguBinyanbHicTs BH]JI smioaMHEN IpodaBiIsSeThHCA MepIl-3a-Bce
0COOJMBOCTAMU HEPBOBUX Ta Mi3HABAJIbHUX IIPOIMECiB: CHUJIOI, PYXJUBIi-
CTI0, BPiBHOBa)XeHiCTIO MpolleciB 30y KeHHS I ralbMyBaHHS, SKOCTAMH
crpuiiManHsa iHdopmMallii, mam’ATi, eMoIliifi, yBaru, po3yMoOBOi AisIJIbHOCTI
Tomto. IHAMBiAyaIbHI AKOCTi (pOPMYIOTECA Ha OCHOBL iHAMBIAHUX (KOHCTH-
TYIIXHUX) 0cOOJIMBOCTE! IeHTPaJbHOI HEPBOBOI CUCTEeMU Ha Pi3HUX PiBHAX
oprasisalii, TUIIy BUIOI HEPBOBOI AiAJBHOCTI, PYHKI[IOHAJBHOI acuMeTpiil
MiBKYJb BEJHKOI'0 MO3KY Tomlo. Tak, Yy KOXXHOl JIOAWHU IIOBEPXH:A IIiB-
KyJb € pi3dHOIO. HelloBTOPHICTS I[i€l MOBepXHi 3yMOBJIeHA BEeJIMKOIO KiJIbKi-
CTI0O MaJIUX i BeJIUKHUX OoposeH Ta 3BUBUH. CKJIaJKM IiBKYJb IIOUMHAIOTH
dopmyBaTuca 1€ B 3apOAKOBOMY PO3BUTKY. ¥ HOBOHAPO/IKEHUX BIXKe €
NepBUHHI, BTOPUHHI i TpeTHHHI OOpPO3HH, ajie BOHU IPOJOBIKYIOThH PO3BH-
BaTHCA ¥ IicJia HapoJKeHHA, ocobauBo 10 1-2 pokiB. Jlo 2—7 pokiB 60po3-
HU i 3BUBUHM BJK€ MAalOTh TaKUH BUIJIAL, K V JOPOCJIOl JIOJUHMH.

flke 3HaYeHHA maloTb gocnigxxeHHa BHA aroamuun?

BuBuenHs 6iosoriunoi ocHoBu BH]I Ta moBefiHKHY JIOAUHYN € IpeIMeTOM
JOCJi»KeHb Pi3HHUX HayK, cepell AKUX UYiJbHe Miclle HaJIeKHUTh (piziosorii
IIHC ta BH]I, eTosorii JognHUA, KOTHITUBHOIL Helipobiosorii. HaykoBii Bu-
KOPHCTOBYIOTH METOAU eJleKTpodisiosorii, HeiipoaHaToMii, Helipodisioorii,
MeIWUIIUHU, MOJIeKYJIApPHOlL OioJiorii, reHeTuku. Hanpukian, enexmpoerue-
¢anozpaghis no3BOJIIE BUBYATU NPOIECU, IO BigOyBalOThCA B TOJOBHOMY
MO3KY Ta aHaJi3yBaTH aKTHBHICTL HOT0 OKpeMUX AIIAHOK. CTPYKTypa MO3-
KY BHBYAEThCA 3a JOIOMOTOI0 MAZHiMHO-PE30HAHCHOL momozpadii, aHzio-
epagia pocaigykye KpoBoobir Ta siM@doobir B TKaHMHaAX MO3KY. A TaKui
JOCHIMHUIIBKUNA MeTO] ANepHOl MeIUIIUHUN AK NO3UMPOH-eMicillHa mMoMo-
epaghis nomomarae 3po3yMiTH 0CcOOJIMBOCTI OOMiHY peuyoBUH B aKTHUBHUX Ji-
AgHKaX Mo3Ky. OcTaHHI JoCHi»KeHHS TOKAa3yIoTh, IO YTBOPEHHA HOBUX
HelpoHiB (HeliporeHes) BiOYBA€ThCA YIIPOJOBXK BCHOI'O »KUTTHA JIIOJAUHH,
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X04Y i He HaJTO aKTUBHO. A B TillOKaMIIi, II[0 BiJTIOBilae 3a KOHCOJIiIaI[iio
naM’sATi IpU HaBUYaHHI, HeMporeHes JOCTATHBO aKTUBHUM Bce YXUTTH.

PosBuBaeThca Takuili HanpaM HeHpoHayK fAK KOZHIiMU6Ha Helupobio-
nozis. JlocnigkeHHs IIi3HAaBAJIbHUX MPOIECIiB JIOAWHU 3aCTOCOBYIOTHCA ¥
Halpi3HOMAaHITHIIINX rajy3siXx eKOHOMIUHOI AigabHOCTi. BuBueHHA 00po0-
KH MOBHU, 3aKOHOMipHOCTell HaBUaHHS, MUCJIeHHA B KOTHITUBHIN HaAYIIL Tic-
HO ITOB’si3aHe 3 rayayasio ocBiTu. Illupoke 3acTocyBaHHA NOCATHEHL HAYKH
BifIOyBaeThca y raayasi iHgopmMariii Ta TeJekoMyHikalii. Hanpukiana, npo-
IpaMu, IO 3icTapioloTh ab00 3aMiHIOIOTE 00JIHUUYs, T'YIJI-IIepeKJagadui moBHi-
CTIO MPAIIOIOTh HA INTYYHUX HEeHMPOHHUX Mepexkax. OgHi€0 3 MpaKTHUYHUX
IMijel OJId IITYYHOTO iHTEJEeKTY € peasisallid aclIeKTiB JI0JAChKOr0 iHTeJleK-
TY V CTBOPEHHI HeHpPOKOMII'I0TEpiB, MITYUHI HEHPOHHI Meperki MaIlTUHHOTO
30pY B3SJIM 3a OCHOBY CcXeMy 3’e€THaHHs HeHpPOHIiB 30p0oBOi KOpPH.

IIpuknagaMu BUKOPUCTAHHA TaKUX TEXHOJIOTIN AJIA 0XOPOHU 300p08’ s
MOXXYThL OYTH, i 3BUUHI ByKe (PYHKIIII «3M0poB’sS» Yy cMapT-Opacyierax, Io-
IUHHUKaX, TejedoHax. HooTponHi nmpemapaTé OpoJeMOHCTPYBaJIU MOXK-
JIMBOCTL HeMpoximii 3aaisa mokpalaHHA (PYHKIIOHYBaHHSA MO3KY. BoHH
MaloTh IOTEeHI[iaJ IJd CTUMYJIIOBAaHHA HaBUaHHA, MNOJIIINIeHHA IIaM’ dATi i
PO3YMOBO1 [iAJIBHOCTI, IiABUIIIeHHA IIMJBHOCTLI i yBaru, 3HM:KeHHS 3aHe-
NMOKO€HHA 1 cTpaxy. HooTpomHi JIIKM 3acTOCOBYIOTH BiJl Jellpecii, BTpaTH
naMm’ATi 1 JeMeHILil.

HocnigxeHHs HeHpPOiH)KeHepil 3ocepel’KeH1 Ha iHTepdeiicax MiK MO3-
KOM i KOMII’I0TepOM, IKi BUKOPHUCTOBYIOTE Oe311ocepeIHi i BILIUB IIOCTiAHOTrO
eJIEKTPUYHOT'O CTPYMY 4epe3 eJIEKTPOJAU Ha MO30K Ta KOTHITUBHI (pyHKIi.
CrBoproioTheca TexHoJIOTiI gomomoru (6iompoTesu pyK, iHBaigHI Bi3KMU 3
MeHTaJbHUM KepyBaHHAM), «OioHiuHe 0oKO» (2060 30pOoBUY HEHPOHHUH ITPO-
Te3 UM HeNPOiMIJIAHT), MEHTAJIbHOTO KOHTPOJIO HAJ JITaJIbHUMHU amapaTa-
MH UM Ha3eMHHUMHU TPAHCIIOPTHUMU CHUCTEeMAaMU.

IloBemiHKOBI mociifi)KeHHSA 30cepelKeHi Ha MOKpallleHHI KOIrHiTUBHHUX
¢GVYHKII 3a MOMOMOrol ajJTOPUTMiIB HaBUaHHSA, BipTyaJbHOI peabHOCTI.
Tak, cepefoBHUIlle BipTyaJbHOI pealbHOCTi BiKe JOBEJO CBOIO KOPUCTH IPH
MiJATOTOBILl IiJIOTIB, eKimakiB TaHKIiB i OpoHeMalIuH.

TexHoJioria TrIMOMHHOIO HaBYaHHsS [OoNOMAara€e MOHITOPUTHA MeOWYHI
MOKa3HUKH, AK1I MOKYTh He MaATH BUAMUMUX O3HAK M IIOBiIOMHUTH, AKIIO
HeoOXilHa KOHCYJIbTAIlid JiKapda abo X MeJuuHe BTpydaHHA. PiHaHcoBa
Ta cTpaxoBa MisJIBHICTE — IIle OJHA rajysb, Je IITYYHUH 1HTeJeKT MaKCH-
MaJIbHO 3aTpeOyBaHUI.

Biosoria + TexHika @ Jponu FPV — ye 6e3nisomui
JimaavHi anapamu, AKi ocHaWeHi QyYHKUiew «8ud 6id
nepuwoi ocobu» (First Person View — ckopouerno FPV ).
Onepamop kepye 6e3niiomHuUKomM 3a ONOMO20I0 NYJdb-
ma i 6avumbv Mmicuegicmb HABKOJLO0 0e3niJOMHUKA 8
peanvHOMYy uaci 3a 0Onomozow OKYAAPI6 eipmyaibHoL
peanvHocmi. A wo make gipmyanvHicmuv?

KopoTKo npo ronosHe

»  KOrHiTuBHI byHKLIii MO3KY — Lie 30aTHICTb pO3yMiTu, Nid3HaBaTh, BUBYATK, YCBIAOMITIO-
BaTW, cnpuiMaTti i nepepobnaTti 30BHILLHIO iHpopMaLito.
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» KorHiTuBHa HerpobGionorifa — rany3b HeMpoHayku, Lo BUBYa€E 3B'A30K aKTUBHOCTI ro-
NOBHOro MO3KYy 3 NisHaBanbHUMM NpoLecamMu Ta NoBeaiHKO.

»  [HocnimKeHHs KOrHiTUBHOT Hernpobionoril 3acToCOoBYOTLCS Y HaNPi3HOMaHITHILLKUX rany-
351X EKOHOMIYHOT AisiNbHOCTI.

AiAAbHICTD

HaBuanbHe 3aBHaHHsA Y uomy B3aemosB’ssizok BHJI i moBemgiHKHM Jrio-
nuau? MopgenoBanHA 3micty Temu. BUIIIA HEPBOBA [IAJIBHICTH 1
ITOBE/ITHKA

Possusanvrne 3aedanHsA. SIki NMpUpPoOIHiI Ta coliaJbHi YHHHHKH € BU-
3HavYaJdbHUMH iaa ¢opmyBanHa BH/L moaguau? I'pagivne modenosarHs.
Boius unaHukiB Ha BHII.

I]inHicHe 3a80aHHA. IIpoeKT Ha OAHY i3 TeM HIOA0 YCBiLOMJIEHHS 3Ha-
YeHHS NPUPOJHUUYMUX HAYK 1 TEXHIKH YV PO3BUTKY KYJIbTYPH.

PesyabTar

OuikyBaHi pe3ynbratv HaB4YaHHA (Y4yeHb / yyeHnus...)

* Y3aeaneHroe 3HaHHSI ma ¢hopmynioe eUCHO8oK: npo ocobnusocTti BHO Ta NOBEOIHKA
noanHU

* Poasusae meopyi yMiHHS caMOoCmIlHO NepPeHoCcUMuU 3ace0€HI 3HaHHS | 8MIHHSI 8 HO8Y
cumyaujito: Npo BNNUB YMHHKUKIB Ha BH/] Ta noBeaiHkKy.

* Busiensie cmaenieHHs1 Ha pigHi iHOugidyanbHOCMI ma CMeopPHE: NMPOEKT HA OCHOBI 3HaHb
npo BH[ Ta noseaiHKy NioguHW, iHTenekTyanbHo-MnisaHaBanbHUX yMiHb Ta LiHHICHUX yAB-
nexHb npo MOBJIEHHA NIOAWUHA

CaMmopoO3BUTOK

Camoouinwearnns. Axi Mmoi pedyavmamu HaA84YANAbHOL JdifgabHOCMI?
HiarsocryBasibHe 3aBaanada. BUIIIA HEPBOBA HIAJIBHICTH TA IIOBE-
OJIHKA JIOOWHNA.

KOHUENUIA PO3BUTKY WUTYYHOIO
IHTEJIEKTY B YKPAIHI

FANY3I TA 3ABOAHHA
3ACTOCYBAHHS WTYYHOIo
IHTENEKTY

3neka

-

*‘\“/ Mpasocyann

A

| ﬂpanuuu
|k TYMOBaHHA

> - -( -) — MNyGniuxe
. ) ynpasniHHa
Ouﬂn NS *
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Ha

CA0BO i 4in0 -
% ExoHomika @

250

issuu-downloader.com



Piyapo [JokkiH3 (1941) -
aHeniticbKuu esosmoyitdHuUU 6ionoe

§ 14.1. PENPOAYKLIS 1O AUHU

Mipkyemo! «T'eHzep» ommcye Ti XapaKTepUCTUKH Ki- G (=
HOK 1 YOJIOBiKiB, AKi 3HAUHOIO MipOI0 CTBOPEHi CYCHiIh- e

CTBOM, TOIl K «CTaTh» OXOILJIIOE Ti, AK1 € OloJoriuHO 'i‘ - ﬁ?
JeTepMiHOBaHUMHU. YWUM BiIpiBHAETHCA UYOJIOBiUa Ta I
JKiHOUYa CcTaTh Yy JIOAUHUA? e

3MICT

LLlo Take penpoayKuyia A0AUHK?

PENPOOYKLUIA, abo po3sMHOKeHHA, € (isiojsoriudoro (GpyHKIiO, IO 3a-
Oesreuye caMOBLATBOpPeHHd BUAy. [14 JI0AWHN BIacTHUBe cmameee po3MHO-
HCeHHA, Y AIKOMY 0epyTh yuacThb cTaTeBi KiIiTuHHU. 11i KIiTUHN YTBOPIOIOTHECSA
cTaTeBUMH 3aj03aMu (abo roHajaMu) ABOX THIIB — A€UHMKAMM Ta A€UKa-
mu. e 3anmo3u 3miniaHoi cekpelrii, 10 OKpPiM raMeT, CUHTE3YVIOTh Ta BUJII-
JAIOTH CTaTeBl TOPMOHM i PiIMHHI CEKpeTH.

OcobiuBoCTi opraHiaMy, IoB’si3aHi 3 penpoAYKIIi€o, IIOUYMHAIOTH (op-
MyBaTHCA IIle Ha eTalli PO3BUTKY 3apojiKa 1 IPOJOBXXYIOTh PO3BHBATHUCS
VIPOJIOBX YChOTO KHUTTA JIoAUHHU. JltoguHa € 6iocolialbHUM BHIOM, TOMY
PENPOAVKIIIA AK KUTTEBOBAXKJIMBA (GYHKI[IA IMiAgaeThbcA BIIMBY He JIHIIIE
OiosoriuHuMx, ajie ¥ collialbHUX UMHHUKIB. Hanmpukaaja, BasKJIHUBY pPoOJIb YV
CTBOpPeHHi ciM’i BifirparoTs nNcuXiuHa roTOBHiCTh MaliOyTHIX 6aThKiB, COIIi-
aJbHI YMOBHU KHUTTHA, CYCIiJIbHI HOPMHU IIOBEIiHKHU Ta iH.

Aki ocobauBoCTi penpoayKuii At0AgUHNU?

Yeca cmagkoBa iH(popwmallis NIpo JIIOACBKAM OpraHi3aM 3aKoJ0BaHa B
ITHK, mo MicTHThCA B XpoMocoMax. Ix y miogunn 46. Ilepes po3MHOMKeH-
HAM 3 JUILIOIAHUX KJIITHH cTaTeBUX 3aJ103 GopMYIOThCA raMeTH, Y AKHUX IO
23 XpoMoOCOMHM i MOJIOBUHHUI Habip crajkoBoi iH(GopmMalrii.

s 3nilicHeHHsA pelpoAyKIlil B OpraHiaMi yTBOPIOIOTHCA CTaTeBl KJIITH-
HH, abo rametu Ilicisa iXHBOTrO 3amIifHeHHS ¥ 3JIUTTA AAep MOBHUM HaOGip
cragkoBoil iH(GopMaIliil BigHOBIOETHCsA. Och YOMY JiTH MalOTh O3HAKH 000X
c¢BOix 6aTbKiB. OCHOBHUMHU (PYHKIIAMU PENPOAYKTUBHUX OpraHiB, mio ¢gop-
MYIOTh PEeNpPOAYKTHUBHY CHCTEMY, € YTBOPEHHA IraMeT Ta CHUHTEe3 CTaTeBHUX
ropMoHiB. [y JoAMHM XapaKTepHa PO3ALJIBHOCTATEBICThH 13 ABHUIIEM CTa-
TeBoro auMopdisamy (rpem. «am» — ABa, «Mopdi» — ¢opma). Tak HasuBa-
IOTH iCHYBaHHSA BiIMiHHOCTe# MiX ocOOHMHAMM 4Y0JIOBiUOi Ta KiHOYOI cTaTi.
Biosoriune 3HaueHHs cTaTeBoro guMopdiazMy moB’dA3aHe 3i 30epeKeHHAM
JIONUHU K OioJioriuyHOro BUIY.
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Ta6nuus. OCOBNUBOCTI PENPOAYKLUIT NMIOAUHK

PiBeHb
opradi3auii
MonekynsapHuin | CnagkoBa iHpopMallisi 3anucaHa y reHax i nepefaeTbcs HacTynHOMY
MOKOMNIHHIO MaTtepianbHUMK HOCIAMU CNagKoBOCTI - XPOMOCOMaMu

OcobnuBocTi

KniTuHHMA Yonogidvi raMeTu — cnepmMaTo300HU 1 XiHOYi raMeTu — AULEKNITUHN
MICTATb N0 23 XPOMOCOMM.
TKaHUHHUA Y po3BUTKY CTaTeBUX 3aro03, Lo NoYnHaeTbes B eMbpioreHesi, 6epyTb

y4yacTb 3apO/KOBi CMOMyYHi TKAHUHU
PiseHb opraHie |CTtaresi opraHu YornosikiB Ta XiHOK NOAINATL Ha 30BHILLHI Ta BHYTPILLHI
CucremHui PenpoayKTUBHI cMcTeMU — XiHo4a | Yonosiya

OpraHiamoBuin | Yonogiumi Ta XIHOYMIA OpraHiaM Bifpi3HATLCS 3a nepsuHHUMU (OygoBa
cTaTeBUX OpraHiB) ¥ 8mopuHHUMU (03Haku ByaoBU1, PYHKLIN Ta NOBELIHKMK,
LLIO BiAPI3HAOTb YOMOBIYY CTaTb Bif XiHOYOI) cmamesuMu o3HakaMu

Bionoris + Midonoris @ Epoc, Kynidon (Amyp ), Kamadesa,
Jeav — wo cniivHozo Mixe yumu Hazsamu?

Aki 6iosorivyHi 0c06AMBOCTI Bigpi3HAIOTH

4O/I0BiYMM Ta KiIHOYMIK OpraHism?

Biojsioriuna cTaTh JIOAWHU BU3HAYAETHCA AK CYKYMIHICTH AaHATOMIUHUX,
(disionoriunux, 6ioXiMiUHMX Ta FeHETUUYHUX XapaKTEePUCTUK, IO Biapis-
HAIOTH YOJIOBIUMM opraHisMm Bifn »kiHouoro. Ha BigmiHy Big crati, reHmep
CTOCYETHCA He cyTo (iz3ioJOTIYHMUX BJIACTHUBOCTEHN, 3a AKUMHU Pi3HATHCA
YOJIOBIKHU Ta KIHKM, a coIlliaJlbHO c(OPMOBAHUX pPUC, NIPUTAMAHHHUX «XKi-
HOUHOCTi» Ta «MacKYJIiHHOCTi». BcecBiTHA opraHizallid oXOpoHHU 3JI0pOB’ s
(BOO3) BUKOPUCTOBYE TepMiH «TeHAep» [AJId BU3HAYEHHsS «COUiaJbHO 00Y-
Mo8JleHUX poJaeil, modeneil nogediHku, dislbHOCMI, A MaKo} ampubymis,
AKi daHe mosapucmaeo 88axae Heob xXiOHUMU 015 YO0N08iKi8 i HIHOK».

YoJsoBiua Ta }KiHOUa cTaTh XapaKTepPU3YEThCA NEeBHUMU CTaTEeBUMU Bil-
MiHHOCTAMU, 3a AKMMHU PO3PI3HAITH TaKl OCHOBHI CKJIaJOBi: XPOMOCOMHA
(Habip craTeBux XpomocoMm XY - yoJsioBiua crath, X X- 3KiHOUa cTaTh); 20HA0-
Ha (cTaTeBi 3aJyi03u, ab0 roHaAU: >KiHOUiI — AE€UHUKH, YOJIOBiUi — cim’AHH-
KH), zamemHa (40OJOBiUi raMeTH — CIIEPMATO300HH, KiHOUl — AUIEKJIITUHH),
zeHimaJavHa (BHYTPIIIHI Ta 30BHIIIHI OpraHM PEeIpPOAYKTHBHOIL CHCTEMH),
zopmoHaavHa (KiHoUa cTaTh — IIepPeBa’kaloTh ECTPOTeHH, Y0JIOBiYa — aHJPO-
reHM), comamuyiHa (MMIepBUHHI Ta BTOPUHHI cTaTeBi 03HAKHU) cmamb.

BusHaueHHs cTaTi MOAiNAEThHCA HA TPU eTalW: XPOMOCOMHeE, TOHaIHe
Ta peHOTUIIOBEe. X pOMOCOMHA cmamb BU3HaUYaeThcA B MOMEHT 3alljli/[HeH-
HA IJISAXOM IIOeJHaHHS cTaTeBUX XpomocoMm: XY- yoJjoBiua craTh, XX-
sKiHoua craTh. Ilo 6-T0 THXKHS BHYTPIiIIHBOYTPOOHOTO PO3BUTKY eMOpioHa
MOro craTh BU3HAUMTH HEMOXKJIHMBO (3aYaTKH CTATEBUX 3aJI03 OJHAKOBI y
XJIOMUYMKIB U AiBUaTOK) i TibKM Ha mouaTkKy 10-ro TUKHA BigOyBaeThbcdA
IudepeHIliania zoHadHoi cmami 3 GOPpMYyBaHHAM CTaTeBUX 3aJI03 (Ile Iep-
BUHHI cTaTeBi O3HaKM). 3a HaABHOCTI Y-XpPOMOCOMH i3 3auaTKiB ¢opMy-
IOThCA CiM’AHHUKH, 3a BificyTHocTi — gseuHuKH. Ilicna ¢opMyBaHHA 3aj103U
IMOYMHAIOTh YTBOPIOBATHA YOJIOBiUi TOPMOHHU (aHAPOTEHM) 1 »KiHOY1 TOPMOHU
(ectporenu). O6maBa BUAM I'OPMOHIB yTBOPIOIOTHCA AK UYOJOBiUMMH, TaK i
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JKiHOUMMM 3ajio3aMU, ajle B Pi3HUX KiaAbKocTaAX. Po3BUTOK ¢heHomunHoi
cmami BU3HAUAETHCA TOPMOHAMHM i KOHTPOJIOETHCA I'eHAMH CTATEeBUX X- i
Y-xpomocoM, sAKi i1 BU3HAUYAIOTh IOSABY (peHOTHUIOBUX O3HAK, II[0 3YMOBJIIO-
IOTh 30BHIIIHIO BiAMIiHHICTH Mi’X YOJIOBiUOIO Ta »KiHOYOIO CTATTIO (BigMiH-
HOCTi 0OMiHY peu0oBHH, YaCTOTa CepPIleBUX CKOPOUEeHb i JUXaHHA, KIJIBKICTh
(hopMeHUX eleMeHTiB KpoBi, OyJoBa cKejera Ta M’ s3iB TOIIIO).

Biosnoria + AHraiiicbka moBa @ I'en SRY (aHnea. sex determining
region Y ) eidnogidae 3a npoyec cmamesgoi dugeperyiauyii Ha cmadii em6pi-
0zeHe3y NOUHU, NOABY HOJ0BIYUX cmamesux 03HAK, PO36UMOK CMamesux
opzaHis. Ilepexaadaro Ha38y YKPAiHCbKOIO MOBOI0.

KopoTko npo rosnoeHe

» PENPOAYKUIA NOAUHU — e po3MHOXEHHS 3a y4acTio ramer, LWo hopMyTbCs B
cTaTeBUX 3arnosax opraHiamiB 4orosivol 1 XiHoYol cTari.

» Y Hayui 6ionoriyHa cTtaTb OXONMoe Pi3HOMaHITHI reHEeTUYHI, FOpMOHarbHi Ta aHaTOMIYHi
XapakTepucTuku. Y nioAuHU 3a3Buyan BU3Ha4aloTh Le Nig Yac HapoMXeHHS YOnoBivy
Ta XIHo4vy cTaTb.

» [eHpgep — couianbHa xapaKTepucTuKa, 3a OOMNOMOIoK SIKOI BM3HaYalTbCA MOHATTH
«YOnOoBIK» Ta «XKiHKay, | He 3aBxan Moxe 36iratucs 3 6ioNorivyHO CTaTTHO, SKY TR NpU-
CBOINU NPU HAPOMKEHHI.

AiANAbHICTD
HasuanvHe 3as8daHHs. ¥ uyomy OiocolliajibHa CYTHIiCTh PO3MHOKEHHS
moguau? Onopra cxema. CTATEBE POSMHOMNKEHHSA JIFO[IUHU
Possusanvhe 3aedarnns. lllo Take crath domuan? Ingopmauiiino-nowry-
Kosa eénpasa. CKIaOBi KOMIIOHEHTH CTaTi JIOAUHU Ta IX KpuUTepii.

I]inHicHe 3a80aHHA. Bnpasa Ha 6U3HAYeHHA 3MicmYy UiHHICHOL Kamezo-
pii. Illo take TEHIIEPHA PIBHICTBH? (3akon Ykpaiunu. IIpo 3abesneueH-
HA PiBHHUX IIpaB Ta MOJKJHUBOCTeH KiHOK 1 uosoBikiB. Cr. 1).

PesyabTaTr

OuikyBaHi pe3ynbratu HaB4aHHA (Y4yeHb / yyeHuus...)
* BusHa4ae: ocHoBHe noHaTTs PO3MHOXEHHA NKOOWHA

*  Yceidomnwoe nisHasaneHy cumyauito: ana IHGOPMYBAHHA wopo kputepiiB pospis-
HEHHSI CKNaJoBUX KOMMOHEHTIB CTaTi NoANHN

* Bu3sHa4ae cymHicme yiHHicHoi kameeopii: TEHOEPHA PIBHICTb

CamMopoO3BUTOK

Camoopzanisayis. Kpeamuene 3agdanHa. Bubupaio TeMy A5 CTBOPEH-
HA Ta Ipes3eHTallll (3axXHCTy) HaABUAJLHOI'O MNPOAYKTY Ha MIiJCYMKOBOMY
ypoIri (AUB. OJATOK 0 HiAPYUYHUKA).

Camonasuarns. OcobucmicHe 3aedanHs. Tect. JliarHOCTHKA «IE€PEITKOM »
Y BCTaHOBJIEHHI eMOIIIMTHMX KOHTaKTiB (3a meTtoaukoo B. B. Boiika).

Camoouinweanusn. IIpoznosyeanvHe 3aedanHsA. Tecm-npozHo3y8aHHA.
Po3sMHOXXeHHA TBapUH.
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3 opzanie Hawo20 mina, AKi 600HOYAc 0aromb Halibinewy Haconody
U Halibinbwe KopucHi 0na pody NoOCbKo20, CN1i0 Ha3eamu mi,
wo csy2yrome 0imoHapo0XKeHHIO.

Miwenb MoHmeHs (1533-1592) -
¢paHuy3ekul ¢pinocogh ma nucbMeHHUK

§14.2. PEMPOAYKTUBHA CUCTEMA N0 ANHU

Yceigomawemo! Cumponu Mapca i BeHepu moxonaThb
3 aHTHYHOI acTpoJsorii. Ix HasMBaoTH «A3epKasoM Be-
Hepu» Ta «HOIUTOM i crmmcom Mapca». ¥ 0OioJoriunHii
CUMBOJIIIII 3HAKM II03HAUalTh 0i0JIOTiUuHY cTaTh i cTa-
TeBi KJIITUHHU, 1[0 YTBOPIOIOTHCS PEIPOAYKTUBHOK CHC-
TeMolo. fIKe 3HaueHHA IIi€el cHCTeMH OpraHiB?

3MICT

AKi ocHOBHI PYHKLIT penpogyKTUBHOT CUCTEMU N0 AUHU?

PoamHokeHHd soauHA 3abe3neuye PEMPOOAYKTUBHA CUCTEMA (Bizg arT.
reproductio — BIATBOPEHHH) — CYKYNHiCMb cmamesux opeaHie, AKki sabesne-
yyromo penpodyKkmueHy, eHOOKPUHHY ma cekcyanvhHy GyHkyii. Po3pisHAOTH
4ON06IY ma HiHowy penpodyrmuéHni cucmemu. 'aMeTn yTBOPIOIOTHCA B
cTaTeBHUX 3aJI03aX IIiJl yac raMeToreHe3y: CIIepMaTO300HHU — B fA€UKax, AuIle-
KJITHUHU — B AeuHHKaxX. llle ogHie0 BaKJINBOIO (PYHKI[I€I0 PeIIPOAYKTHABHOL
cucTeMu € 3abe3mneueHHA 3ycTpidi Ta 3JaUTTA ramer. lleit BakJauBUM IIpo-
Ilec Ha3UBAEThCA 3aILIIIHEHHAM. 3aBASKH HoMYy (DOPMYEThCA 3UT0OTa, 3 AKOI
PO3MOYNHAETHCS PO3BUTOK HOBOIO HEIMOBTOPHOTO OPraHi3My.

MDyHKIIOHYBaHHA PeNpoOAYKTUBHUX CHCTEeM HaAWUTICHIIIMM YHWHOM
MoB’sA3aHa 3 MIAJBbHICTIO iHMUX (is3ioJIOTiYHUX CHCTEM, HepeayciM 3 eH-
JOKPUHHOIO Ta CeUOBHALILHOIO. Tak, peryadilisa piBHA cTaTeBUX I'OPMOHIB
(ecTporeHiB Ta aHAPOreHiB) KOHTPOJIOETLCA CKJAJHOIO CUCTEMOIO 3B’ fA3KY,
B AKIiil Ba)KJIMBe Miclle IIOCialoTh rimoraJjamyc, rinmodis, HaJHUPKOBi 3a-
Jo3u, 1aaineHTa. OpraHM penpoAyKTHBHOI CHCTEMM IIOB’sI3aHi 3 CEeUYOBH-
IiJpHOIO cucTeMolo. Hampukial, ceuiBHMK BHKOHYE 1 pPenpoAyKTHUBHY, i
CEeYOBUILIBHY (PYHKILIIO.

Bionoria + Ximia @ I[unk Gepe yuacmo 6 pisHux eaxcau- |
gux OioximiuHux npoyecax 6 opzawHidmi nwdunu. Ileit eaxc- ||/ 0N
AUBULL MiKpoesemeHm nidmpumye penpodyKmueHy @YHKUi. o
I[irxaso, axum wuHom? L

Aki dyHKuUii Ta 6ya0Ba XKiHOUYOT penpoAyKTUBHOI cucTemu?

XiHoua penpoaykTuBHa cuctema (J1at. systema genitale femininum) agiiic-
HI0€ penpodykmuéHy (yTBOPEeHHS ANIEKJIITUH, 3allJlifHEHHs, BariTHICTh,
1oJioru), eHOOKpuHHY (ceKpellida »KIHOUHMX CTaTEeBHX I'OPMOHIB) Ta cekcy-
aavHy (CYKYIIHICTH peakIliii, IOB’A3aHUX 13 CTATEBUM IIOTATOM) (pyHKILi].

PenpoayKTuBHY cucCTeMY KIHKU YTBOPIOIOTH 308HIUWHI Ta 6HYMPIULHI
opzaHu (zeHimaanii), MexXe MiXK AKUMHU € digoua naespa (abo zimeH).
306HiwWHI cmamesi opzaHu (1060K, BeIUKi Ta Maji cTaTeBi rybu, yacTuHa
KJITOpPY) Ta 6apmoninogi 3ano3u GOpMyIOTh 6Yyavey. llo enympiwnix ze-
Himaaili HadeXkaTh MixBa (abo BariHa), MaTKa, MaTKOBi ((dasaomieBi) Tpy-
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0u, S€EUHUKHU Ta IapaypeTajabHi 3a1034, AKi
e Ha3WBAKOTh «K1IHOYOIO ITPOCTATOIO» .

T'osoBHiI cTaTeBi opranm y »KiHOK — JBa
aevHuku. lle mapHi oprasu oBaJibHOI hopMH,
poaraioBaHi 06ind JdiKomoAiOHMX KiHIIIB
MATKOBUX TpPy0. ¥ HUX MicTAThCA He3pisi
ANIEKJITUHH, K1 YTBOPIOIOTHCS B OpraHiaMi
KIiHKU 1mie no ii moaBu Ha cBiT. [lo3piBaH-
HA SAWNEKJIITHH B sS€UYHUKAX BiOyBaeThcs
Bi/l 3aBepIlleHHA CTaTeBOr0o JO3piBaHHA i 10
KiHI penpoaykTuBHoro nepioay. Illomicsa-
I Y KOXKHOI JKIHKM BiOyBa€ThCA 08YNAUIA
— oJlHA 3 AUIEKJIITUH JOoCATrae IIOBHOI 3piJio-
CTi 1 BUXOAUTH 3 seuHUKa. [licasa Buxony Ai-
IeKJIITHHA IIOTPaIjg€ B MAaTKOBY TPYyOy, IO AKif mpocyBaeThCA N0 MATKH.
Ao ainekJaiTUHA He 3alVIIJHIOETHCA, HacTae MeHcmpyauii. OkpiMm Al-
HEeKJITUH, V KOBTHUX TiJlaX A€UYHHUKIB € eHJOKPHUHHI KJITHHH, II[0 BUILIA-
IOTh CTaTeBi TOPMOHHU (ecTpajiios, IporecTepoH).

Mamxoe6i mpybu — e TapHi oprasu, 0 3B’ A3YIOTh AE€UHUKHU 3 IIOPOXK-
HUHOIO MaTKH. 3arajbHa JOB)KHWHA MaTKOBOl Tpyou — O0su3bpko 12 cMm. 3a-
XOILIIOIOUHN 3pily AWNEeKJITHHY 3 A€UHMKa, MAaTKOBI TpyOM 3a0e3meuyioTh
il ’KMBJIeHHs 1 NMepeMillleHHs 0 MaTKU. ¥ MaTKOBUX TpyOax BifOyBaeThbcs
¥ 3aIlTiTHEHHSA 3 YTBOPEHHAM 3UIOTH.

Mamka — TOPOKHUCTUN HeIapHUN M’s30BHI OpraH, y AKOMY IiJ uac
BariTHOCTi i3 3UIOTH PO3BHUBAEThCA 3apOJOK, ILJIalleHTa, Iail. Po3pisHAOTE
miso mamku, 00 SIKOro HiJAXOoAATh MaTKOBiI TpyoOu,
Ta WUUKY mMamKu, 10 € HaWBY)XUUM KiHIIEM IIbO-
ro opragy. MaTka nepexofuThb y Nixeéy, 4epe3 fAKY
CIIEPMATO300HH IIOTPAILISAIOTH V KIHOUMHA OopraHisaM.

Bionoria + /laTuHa @ BusHnauaio YKpPaAiHCHKI
Has3eu 01 penpodyKmMueHUX OpzaHiB, AKi HA3BAHI
JamuHol: ovarium, uterus, vagina, vulva, clitoris.
Aki ¢yHKUiT Ta 6ya0Ba 40/0BI4YOT penpogyKTUB-
HOT cuctemu?

Yonogsiuya penpoaykTMBHA cuctema (Jart. systema
genitale masculinum) 3pAilicHIOE penpodyKmueHy
(yTBOpeHHs CIepMaTO300HIB, 3allIiJHeHHs), eHOo-
KpuHHY (CeKpellid YOJOBIUMX CTATEBUX TOPMOHIiB)
Ta cexcyanvHy (CYKyIHICTH peaKIliii, MOB’sI3aHUX i3
cTaTeBUM IToTAroM) pyHKILii. PenpoaykTuBHY cucre-
My tIOJIOBiR:’:l VTBOPIOIOTH 306HIULHI cmamesi opzaHu SEYKO; 2 — MPUAAmoK
(MomIOHKa 1 cTaTeBUIl UiIeH), BHYMPIWHI cmamesdl goyxa- 3 — cim’96uHOCHa
opzarHu (feuKa, IpPHUAATKHM sfA€4YKa, CiM ABUMHOCHA npon:loxa; 4 — cim’sHull
IPOTOKA, ciM’AHI MiXypmi, ciM’ABHIOPCKYBAIBHA  wixypeys; 5— ceqosull
IIPOTOKAa), nepedmixyposa 3ano3a. Ha Bimminy Bif Mixyp; 6 — ce4yosio; 7 —
’KIHOYOI, YOJIOBiYA PeNPOAYKTHBHA CHCTeMa MalKe  pnepedmixyposa 3a/103a;
IIOBHICTIO 3HaxXoAuThes 330BHI. Taka OynoBa moB’a- 8 — cim’ssunopckysarns-
3aHa 3 THM, II[0 [JIs AO3piBaHHSA CIIepMaTO30i/iB I0-  Ha npomoka; 9 — cma-
TpiGHA TeMIlepaTypa Hu:KUe Big 36,6 C. mesull YreH

In. BHympiwHi cmamesi opa2aHu

XIHKU: 1 — S€4YHUKU, 2 — MamKo-

g8a mpyba; 3 — mamka, 4 — wud-
Ka mamku, 5 — nixea

In. PenpodykmusHa
cucmema 4Yornosika: 1 —
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I'osnoBHIi cTaTeBi opranu 4oJoBiKiB — /Ba Aevka. lle mapHi opranu, pos-
TaANIOBaHiI Yy MIKipHOMY MiIlleuyKy — KaJauTIi. fleuka ckiagaioThbes i3 3BH-
BHCTHUX CiM’AHHX KaHAJBIIB, Y AKUX YTBOPIOIOThCA cuepMaTo300HU. OKpim
IIOTO0, V KJIiTHHAX A€YOK CHHTE3YIOThCs YOJIOBiUi cTaTeBi rTOpMOHH aHIPO-
reHH, 30KpeMa TecTocTepoH. [layi cmepMaTo300HU HaAXOAATH 00 npudam-
Ki6é A€YO0K, e MOoCATaloTh 3pijocTi i 36epiratoThcs, MOKW He BUBOAATHCS.
Big ko)kHOro 3 mpUJATKIB A€UYOK INOUYMHAETHCHA CiM A6UHOCHA NPOMOKA,
0 3’€JHYETHCA 3 IIPOTOKOIO cim aHux mixypuyie. Ile nmapHi opraHm, 1o
CEeKPpeTyIOTh PiIUHY JJisg 3a0e3lMeUeHHs CIIepMAaTO300HIB MOKUBHUMH pPeuo-
BuHaMHU. [IpoTOKU mpHUAATKIB S€YOK 1 MPOTOKU CiM’AHUX MIiXYpI[iB 3JI1Ba-
IOThCA Y 3arajibHy CiM A6UNOPCKY6ANLbHY NPOMOKY, 0 BIAKPUBAETHCA Y
KaHaJl cmameéozo 4aena. Ilig ceuoBUM MiXypoM HABKOJIO CEUOBUIYCKHOTO
KaHaJy po3TallloByeThcA npocmama. BoHa yTBOPIOE cCeKpeT, IO 3aXUIIa€
YOJIOBiUl raMeTH Ta HiATPUMYE IXHIO PYXJIUBiCTh.

Bionoria + /latuHa @ Busnavaiw ykpaiHcvki Ha3eu 04 penpodykmus-
HUX opzaHie, AKL Ha3eaHi jamuHolw: testis, scrotum, prostata, penis.

KopoTKko npo ronoeHe

» PEMPOAYKTUBHA CUCTEMA - ¢isionoziyHa cucmema, wo 3abesnedye cmamese
PO3MHOXEHHS JIIOOUHU.

» XiHoya penpoayKkTUBHa CUCTEMa — CYKYrHICMb opaaHis, w0 3abeaneyyoms ymeo-
PEHHS SUUEKNIMUH, XIHOYUX cmamegux 20PMOHI8, 3anniOHEeHHS | BHymMpilWHboympob-
HUU pO38UMOK.

» Yonosiya penpoayKTUBHa CUCTEMa — CYKYIMHICMb opaaHis, Wo 3abesrneqyroms ymeo-
PEHHS CNEPMamO300Hi8, CEKPEYito YOM08iHUX cmamesux 20PMOHI8 ma OCIMEHIHHS.

AifANbHICTD

HasuanvHe 3a6dannsa. Yu XapaKkTepHa piBHeBicTh opraHisaiii aias pe-
NMPOAYKTUBHOI cucteMu? Onuc 3 sukopucmanHuam cxemu «lepapxia». PE-
ITPOIYKTHNBHA CUCTEMA JIKOJWHNA.

PozsusanvHe 3a60anHsA. AKi IPpUIMHHA BiZMiHHOCTeN KiHOYOI Ta 10JI0-
BiUoil penpoayKTUBHUX cucTeM? [H@opmauiiino-nowykosea enpasa. 1lopis-
HAJbHA XapaKTepPHUCTHKA 3KiHOYOI Ta YOJIOBiUOl pPeIpPOAYKTUBHUX CHUCTEM.

IlinHicHe 3a60aHHA. SIKMM YAHOM 3iHCHIOETHCA B3a€MO3B’ 130K peIpo-
IYKTHBHOI CHCTEMHM 3 iHIIMMHM cHCTeMaMHu opraHiamy? Bnpaea 0as cnpuii-
MaHHA. B3aEM0O3B’A3KH pPeNpoOAYKTUBHOI CHCTEMH.

PesyabTaT

OuikyBaHi pe3ynbsraTyv HaBYaHHS (Y4eHb / yyeHuus...)
 Onucye: ocobnusocti PENPOAYKTUBHOI CUCTEMU NIOOAUHU
*  @opmynioe ovikysaHi pesynemamu: ana IHGOPMYBAHHA npo npuunHu BigMiHHOCTEN
XiHOYOI Ta YornoBi4yoi penpoayKTUBHUX CUCTEM

* Busiensie cmaenieHHs Ha pigHi cripuliMaHHs ma UC/I08/1I0E MIpPKy8aHHS: Npo B3aeMO-
3B'A30K penpofyKTUBHOI CUCTEMM NIOANHM 3 IHLUMMWU CUCTEMaMK

CamMmopoO3BUTOK

Camonasuanus. PezyaamueHne 3asdanua. I'pagiunuil opzamizamop.
OnopHa cxema «Cmpiuka uacy».

CamoouinweanHs. 3a60aHHsA HA po3nidHaséaHHsA. Penpodyxmusena cu-
cmema A00UHU.
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Mionimkosuli 8ik — ye eman xumms Mixx OumMuH-
World Health cmeom i dopocnicmio, 8id 10 do 19 pokie.
Org anization UeyHikanenut eman poseumxky nioduHu ma eaxnu-
eutli nepio0d 0nsa hopmyeaHHs miyHo20 300poe’s.

BOO3

§14.3. CTATEBE AO3PIBAHHS

3actocoBYeEMO! «3miHOIOMbCA nponopuii mina,
picm ckenema eunepedicae po3eUmMox M’ a3ie, ua-
cmo pi3ko 3b6iavwyemuvcsa maca mina. epes ue
3MiHIOEMbCA poboma cepys, lezeHb, Kpo8oobiz, op-
2aniam <«wmypmyromvy zopmoHu. Cropouyemuves
KiabKicmb HellpoHi8 207106H020 MO3KY ma 3’€0HAHb
Mide HUMU, Wo0 cnpuse nidsuuweHHi epexmus-
Hocmi (PYHKUILOHYBAHHA Heupomepeixd: Kpauwe 3a-
nam’amosyemuca iHpopmayis, podsusacmocsa 30amHicmsb 00 KpeamueHozo
MUCJLEHHA, POPMYIOMbCA NEPeKOHAHHA, 8Uu3HaA4amMbca 6udu OdislbHOCMi
mow,o». SIka ocHOBHa IpUYMHaA TaKUX 3MiH?

3MICT

AIKi O3HaKM CTaTeBOro A403piBaHHA y NI0AUHN?

CTATEBE OO3PIBAHHA (ny6epTtaT) — 1e GiosloriuHe SIBUINE TTepeXOay Op-
raHidmy Jio ctaTeBol 3pijocTi. [HIMUMU ciioBaMH Iie JOCATHEHHS OpraHi3MoM
TaKOTo aHATOMiUHOro, (Pi3ioJIOriuvHOro Ta MCHUXIUHOr0 PO3BUTKY, IO POOUTH
oro 3[aTHUM /10 PO3MHOXKeHHsA. BifbyBaeThca cTaTeBe JO3piBaHHA y Mij-
JIITKOBOMY BiIi. B opraniami miggiTKiB crmocTepiraroThcsa 3MiHH, II[0 TOPKa-
IOThCA yCiX opraHiB if cucTeM opradiB, 0co0JMBO HEPBOBOI Ta eHAOKPUHHOI.
HepiBHOMIipHiICTh PO3BUTKY CePIA 1 KPOBOHOCHUX CYJIMH, & TAKOXK IOCUJIEHA
OisIJIBHICTH 3aJ103 BHYTPIIIHBOI CeKpellil MOKYyTh CTaTH IIPUUYMHOIO THMYa-
COBHX pO3JIaJliB KPOBOOOIry, IiABUIIeHHA TUCKY, HAIIPYKeHHs cepIleBoi Ji-
SAJBHOCTi, IOCHJIEHHAM 30yAjmBocTi. BapTo 3ayBaKUTH, IO HiJJiTKOBHH
BiK, SKHUI KoJINCh 3aliMaB JeKiJbKa pPOKiB, 3apas cTa€ TPUBAJIIIINM. 3 O-
Horo OOKy, cTaTeBe [03piBaHHA NOUMHAETHCS paHillme, a, 3 1HIIOrO — BCe
OlybIle 3aTATYETHCA IepexiJ] MOJIOAUX JIOAEeH A0 JOPOCJIOrO JKHUTTH.

Cmameee dospieanna y xaonyié BinbyBaerbca Bix 11 mo 19 pokis.
Ilepmi itoro osHaKM — 30iJBINIEHHSA PO3MIpiB S€UYOK i cTaTeBOro uJjeHA.
Y sgeukax MOUMHAIOTH JO3PiBAaTH CIIePMATO300HM i BUPOOJIATHCS YOJOBiui
craTeBi ropMoHHu-aHAporeHu. Ilixg ixHIM ymiamBoM (GopMyHOThCA BTOPUHHI
cTaTeBi 03HAKU: 3’SABISETHCA BOJOCCA Ha JIOOKY, MiJl maxBaMu i Ha 00JIMU-
Ui, MIBUAKO POCTYTh CKeJeT Ta M’ si3u. Ilneui posmupiolThea, a Tas 3alu-
MIaETHCA BY3bKUM. 30iJBINIYIOThCA W 3MiHIOIOThCA XPAIIli ropraHi, rojoc
CTae HM)KUYUM, BiOyBaeTbeda mymauia zoaocy. Ilig giero ctaTeBUX rOpMOHIB
MOCHJIIOEThCA CeKpellisd HIKIpHUX 3aJ103, OCOOJHMBO Ha O0JHMYYI ¥ CIIHHI.
IHoxi BoHM 3amasolThed, 1 ToAl 3’ABIAIOTHCA BYIpi, AKi, 3a3Buuaii, 3HH-
KaioTh 10 21-23 pokis. 3 14 pokiB mouKMHae BUIIIATHCA cliepMa. 1i MHUMoO-
BiJIbHe BUIJIEHHS MOJKe BifOyBaTucsa mig dac cuy. Ile siBumie HasuBaeThCA
NOLIOYIi€10 1 CBIAUNTE IIPO Te, II0 CiM’AHVWKHU PO3BUBAIOTHCSA HOPMAJbHO.
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Cmameee do3pieanna y diewam BinbyBaeTbca Bixg 9 mo 16 pokis. ¥V
el yac 30iJIbITYyEThCA ceKpellia craTeBuxX ropmoxis. Ilixg ixHIM yrimBom
PO3BHBAIOTHCA *KiHOUiI BTOPUHHI CTaTeBl 03HaAKHM: MOJIOUHI 3aJI034, BOJIOCCH
Ha JOOKYy i Imig maxBaMHu, iHTEHCUBHO pOCTe i PO3BUBAETHCA cKeJieT. Pos-
BHTOK BTOPMHHHUX CTaTeBUX O3HAK y JAiBUaT BifiOyBaeThcA iHaKIIe, HiXK y
XJIONIIiB: PO3IINPIOIOTHCA Ta30Bi KiCTKHU, a IIJIedi 3a/IMINAaI0THCSA BY3bKUMU.
¥ Bini 12-14 pokiB y AiBUaT MIOYUHAIOTHCA MEeHCmMpPyayii, Kl BifOyBaeThCca
peryiaapHo.

Bionoris + /litepatypa @ ¥ csimosgiit aimepamypi ichye nonamms
nidaimkoeoi aimepamypu. Ilikaeo, axumu € ocobausocmi makoi aimepa-
mypu?é

AK yTBOPIOIOTbCA CTAaTEBi KAITUHU?

CraTteBi KNiTUHU (rameTn) — ue KAiMUHU, W0 3a-
Ge3neuyiomsv cmamese po3MHONeHHS. ['aMeTn pos-
BUBAIOThCA i3 IEPBHUHHUX CTATEeBUX KJITUH, IO
3aKJIaflaloThCcA IIfe B 3apoAkKoBoMYy Bili. Adyexni-
muHra nWJUHU — Ile KyJdcTa HepyXJuBa KJIiTHHA,
posmipom 130—-200 mrMm. CTpyKTypHa oprasHizalis
3pijiol AWIEKJIITUHU JIOAUHA TaKa X AK 1 y 1HIIHUX
ccaBI[iB, ajle Ma€ JesKi VHiKaJbHI 0COOGJHBOCTI. .
Anxpo (mpoHyKjeyc) MiCTUTh 23 XPOMOCOMH, B LIM- |5 Fydosa SUUEKiMu-
Tomja3Mi (oBoIlIa3dMa) TaKi opraHeld AK MiTOXOH- HU ModuHU: 1 — gho-
apii, nisocomu, EIIC. A oce kommtekc I'onbmxi Ta  fikynspHa 06010HKa;
pHUbOCOMH 3yCTpivalThed AY:Ke PiAKo i AHIEeKIITH- 2 — npo3opa 060/10HKa;
Ha He MAae€ XOBTKa. BKpuTa ANIEKJITHHA IATON- 3 — 080/1EMa; 4 — Kop-
Ja3MaTUYHOIO MeMOGpaHoIo (oBoseMa), mif AKolo 1-3  MuKanbHul wap; 5 —
IIapyd KOPTHKAJILHUX TPaHyJ, IO YTBOPIOITHL kop-  080M/1asma; 6 — a0po
mukxkaavHull wap. Ilicna TpoHUKHEHHsA CIIepMaTo30- (MpoHykneyc)
OHa PEeYOBUHU I'PaHyJI BUALJIAIOTHECA Y IPOMiIXKOK ITiJ] TPO30poi0 000JI0HKOIO
1 mepeIIKoOI»KalOTh IIPOHMKHEHHIO IHMIUX cmepMaTo300HiIB. Hapx oosemoro
HeKJITUHHUYN miap 3 6iJKiB Ta BYIJIeBOAiB, IO JolloMarae 3aXuUCTUTH sifle-
KJIITUHY Ta BiJlirpae Ba*XJIUBY poJb y 3artifgHeHHi. Ile nposopa ob6osonka
(zona pellucida). Hax 3oHOI0 3auInKu GOJMIKYIAPHUX KJIITUH, IIIO0 YTBOPIO-
I0Th IIpOMeHeBUil BiHelb (corona radiata). Ili kaiTurM BigirpaioTh poiab y
SKMBJIEHHI Ta 3aXHUCTi AlnekJiTHHEH. CllepMaTO300HHM — Y0/08i4i cmamesi
kaimunu. lle pyxJuBi KJIITUHHM, AK1 MalOTh BHAOBXXeHY (pOpMy Tija, po3-
mipom 50-70 mxMm. CrepmMaTo300HH MalOTh T'OJIOBKY, IIMHKY i IKI'YTHK.
l'omoBKa MiCTHUTBH AAPO 3 ramjoifHMM HAaOOpPOM XPOMOCOM, TOHEHbLKHI IIap
IUTOILIa3MHU 1 akpocomy. 1A opranena mae (pepMeHTH, IO COPUAIOTH IIPO-
HUKHEHHIO CIIepMAaTO300Ha B AUIEKJJITUHY. ¥ INHHAII MiCTUThCA IIeHTPioJsa
i yTBOopeHa MiTOXOHIPISIMH cIlipaJibHa HHUTKA JJs 3a0e3leuyeHHs PyXy 4Yo-
JIOBIUMX raMer.

YTBOpeHHS raMeT Ha3MBalOTh raMeTOTe€He30M 1 MOAiNAI0Th MOoro Ha JBa
Bugu. Oeozene3 — ue npouec ymeopeHHsa i do3pieaHHA alyexaimuun. B
opraHiami aiBuaT AWNEKJIITUHU [MOUWHAIOTH YTBOPIOBATHUCA B SAE€UYHUKAX
e B 3apoJAKOBOMY Ilepiojai po3BUTKY. HoBoHapoaKeHa AiBUMHKA Ma€ IIO-
Haa 1 MJIH IMepBUHHUX AWIEKJIITAH. Yci BOHM 3aHYpPeHI B MiXyplii sed-
HUKIB — ¢oiaikyiau. BineniicTe MUX KJIITUH I'MHYTH YIPOJOBXK CTaTEBOTO
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JOo3piBaHHS, a 3PiIMMH VIPOJOBMK JKHUTTSA CTAIOTh
400-500 gitiekaiTHH. 3 HAaCTaHHAM CTaTeBOl 3pi-
JOCTi opraHiaMy IIi KJITHHU [O03piBaioTh it Qop-
MVIOThCS [OJs 3anaigHenHs. Ilpolec mpospiBaHHA
AUNEKJITHUH mepebirae IUKIIYHO I HA3WBAETHCSH
MEeHCTPYaJbHUM IHUKJIOM. MencmpyanrvHuil yuxa
(Big nar. menstruus — 1jomicAuYHe) — nepioduuHi
3MIHU 6 Op2aHi3Mi HIHKU penpoldyKMmMueHozo GikKy,
cnpamMoseaHi Ha Mmoxcausicmv 3auvammsa. Tpupa-
JicTh Moro — Hamnuacrinre 28 gHiB. IlouaTkoM MeH-
CTPYAJIbHOT'O I[MKJIY YMOBHO BBa)Ka€ThCsA II€PIINI
IeHb MeHcTpyaillii. IIpubausHOo B cepefuHI IIUKJIY
(Ha 14 nenb) BiOyBaeTbca 06YnAYia — 6uxid Ail-
uekaimunu 3 ¢goanikyna. Ha micui doraikyna, 1o
JIOTHYB, BUHUKAa€E XoBTe Tino. Ile TumMuacoBa eH-
JIOKpWHHA 3aj03a, I[0 MPOAYKYE IOPMOH BariTHO- In. Bydosa criepma-
CTi — IIporecTepoH. Horo (byHKIli€l0 € miAroroBka  [MO300Ha: 1 — eonoeka,
CIM30BOI 0GOJIOHKY MATKH [0 3aHYPEeHHS 3allliffHe- 2 — POMiXHa YacmuHa;
HOI AfmexTiTHHY. SIKIO IBOTO He cTajoCcs, yepes S — X8OCMO8a YacmuHa;
3—4 nHi glIeKJiTHHA I'MHe, »KOBTe TijJI0 PYHHYETh- 4- aKPOCOMa;_5_ ﬂOpo
cd, cau3oBa 000JIOHKA pa3oM i3 KPOBOHOCHHMH CV- (';fg:ﬂfg?g,m 6p,_ _;"1"
JUHaAMHU BiJIIIapOBYETHCA. B1,u6yBaeTb.cx TUMYACOoBA |\ a8 i il 3pif
MaTKOBa KpoBoTeyda, abo meHcmpyayis, 110 TPUBAE

3—5 muiB. Ilicaa 11 3akiHUeHHS cJAM30Ba 000JIOHKA MaTKH BiJHOBJIIOETHCSH
1 IUKJ pPO3NOYMHAETHCA CIOUYATKY, ajle AUIEeKJiTHHA [T03piBa€ BiKe B JApPY-
roMy sSi€E4HUKY.

Cnepmamozene3 — npouec ymeopeHHs il 03Pi6AHHA CNEePMAMO300HIE.
Ha Bigminy Bij miBuaT, B opraHiaMmi XJONIIiB YTBOpPeHHS raMeT i3 IepBHH-
HHUX CTATEeBUX KJITHUH IMOYMHAETHCA JIUIIE B IMiAJITKOBOMY BiIll i1 TPUBAa€E 10
raubokoi crapocti (65—70 pokiB). TpuBaicTh LIBOTO HPOIlECY CTAHOBUTH
npubiausHo 73—75 gHiB. ClepMaTO300HU YTBOPKIOTHCS B A€UKaX, a caMe B
3BUBHUCTHX CiM’AHUX KaHanblAX. [lo3piyi raMeTn moTpanjisoTs y ciM’ABH-
HOCHI IIPOTOKH, Je 3MIiIIyIOThCA i3 ciM’AHOIO PiAWHOIO, YTBOPIOIOYH CIIEp-
My. 3a OOHUH CTaTeBUM aKT BHUIILJIAEThCA 2—4 MJ CIepMH, IO MICTHUTBL IO
300 MJIH criepMaTO300HiIB. o . . -

Bionoria + ®isuka @ Yomy cnepmamosooHu mawmov 00- ®--0
HoUMmeHHUll (HezamueHull) 3apad?

flke 3HaYeHHA CTaTeBUX FOPMOHIB? @ @

¥ 1miit rpymi aHApPOreHU Ta ecTPOreHH. 3arajioM aHJIPOreHH BBaKalOThCHA
«YOJIOBIUMMH CTATEeBHMU TOPMOHaAMM», OCKIJIBKHM BOHH MAalOTh MAaCKYJiHi-
3younii eeKT, TOAlL AK €eCTPOTeHH Ta IIPOrecTePOH BBAYKAIOTHCHA « KiHOUH-
MH CTaTEBUMH TOPMOHAMH», XO0Ua BCi TMIM NPHCYTHI B KOXXHOI CcTaTi Ha
Pi3HUX PiBHAX.

AHnOpozeHu BUPOOJIAIOTHCA TOJOBHUM YWHOM CiM’AHMKaMH, a TaKOX
KOpPOI0 HAJHUPHUKIB i deuHuKamMu. CTUMYJII0I0Th PO3BUTOK 1 (DYHKILiIO UO-
JIOBIUMX cTaTeBUX OpPraHiB, PO3BUTOK BTOPMHHUX cTaTeBUX o3HaK. OcHo-
BHe 3HAUEeHHsA cepell aHAPOTeHIiB AJA JIOAUHNU Ma€ OPMOH MeCmoCmepoH.
Ecmpozenu yTBOpIOIOTBCA NepeBasKHO (OJIKYJIaMHU HAE€YHHKIB y KIHOK.

259

issuu-downloader.com



Bignmosimators 3a ¢opMyBaHHS BTOPMHHUX CTATeBUX O3HAK 3a KiHOUUM
TUIIOM Y HEBEJIMKHX KiJBKOCTSAX €CTPOTeHU BHUPOOIAIOTHCA TAKOXK SAE€U-
KaMH y YOJIOBiKiB 1 KOpOIO HaJHMPKOBHUX 3ajio3 000X crareil. I'osloBHUM
cepel eCTPOreHiB Ha3MBawTh ecmpadion. 1lopsan i3 BIJIMBOM Ha pPelIpOAYK-
TUBHY (PYHKIIil0 €CTPOTeHHU COPHUAIOTH PO3IINPEHHIO CYAUH, 0epyTh y4acTh
B YTBOPeHHI1 KicTKoBol TKaHUHU. IIpozecmepon — craTeBUU TIOPMOH, IO
CHUHTE3YEThCS IIepeBakHO »KOBTUM TiJIoM s€UHUKIiB. Ilig BiimBoM ropmMoHy
cau3oBa 000JIOHKa MAaTKM HaOyBae 3JaTHICTH A0 iMILJIaHTAaIlil 3aIlligHeHO1
AunekaiTHHE. OKpPiM TOro, ropMoH aKTHBYE PicT MOJIOUHHX 3aJI03, IIiJIBH-
IIy€ 3amac »XHpPY, IPOAYKIiI0 iHCYJiHY, CIIpUSE HAKOIMUUYEHHIO B IeUiHIII
TJIIKOTeHY TOIIO.

Bionoria + Ximia @ Ilepecmasasio ckaadu ma ompumyro HA38U 20p-
MOHIB, WO € HeUpoXimMiiHuM niOrpyHmMam pOMAHMUYHOZ0 KOXAHHA:
TE POH TEC TOC; EC I'EH TPO; IO MIH ®A, IHUH, OKCH TO;
IIPE BA CHH 30.

KopoTKo npo ronoBHe

» CTATEBE OO3PIBAHHA — cykynHicme npouyecis, wo 3abesneyyroms rnosisy 30amHo-
cmi op2aHiamy 00 rnpodosxeHHs! Poody.

» CraTteBi KNiTUHU (rameTn) — ye KIimuHU 3 2annoioHuM Habopom XpPOMOCOM, SiKi eu-
KOHytomb ¢hyHKuito nepedadi crnadkoeoi iHghopmauii 8i@ 0ocobuH bambKieCcbKo20 ro-
KOniHHA Hawa0kam. YTBOpPEHHS 1 O03piBaHHS rameT y foAUHU NOYMHAETLCS Lie B
embBpioHanbHOMY PO3BUTKY 1 Mae cBOI 0COBNUBOCTI Y YOMOBIKIB Ta >iHOK.

» CrareBi rOpMOHU — Y€ 20PMOHU, WO eidnoeidarome 3a hopMySaHHS NePeuUHHUX |
8MOPUHHUX Cmameesux 03HaK ma ¢byHKUIOHyeaHHs penpodykmugHOI cucmemu.

AifanbHICTD

Hasuanvhe 3aedanus. ki ocoOIMBOCTI cTaTeBOro JMo3piBaHHA JIIOIM-
Hu? IloscnenHna 3 ukopucmannam padianrvioi cxemu. CtaTeBe 103piBaHHA
(mydeprar).

Pozsusanvhe 3asdanns. Illo BU3HaAUYa€ 0COOJIHUBOCTi OYI0BH ANIEKIITHH
ta cnepmMaTo300HIiB? JIABOPATOPHA POBOTA 14. B3aeM03B’s30K 0yI0-
BU Ta (PYHKIi#l cTaTeBUX KJIITUH.

I]inHicHe 3a80aHHA. JKiHKaMH i T0JIOBIKAMH He HapoI:KyIOThCcHd, a cTa-
IOTh y IIpolieci BUXOBaHHA, il BILIMBOM COI[iaJbHOI0 OTOUeHHd. Yu BIIHU-
BaIOTh Ha Lieil mpoiec crareBi ropmonun? Bnpasa daa peazysarns. Craresi
TOPMOHH Ta I'eHJepHa PiBHICTEL.

Pe3syabTaT

OuikyBaHi pe3ynbsraTv HaB4YaHHSA (Y4eHb / yyeHuus...)
* [losicHrwoe: ocobnueocTi CTATEBOIO OO3PIBAHHA NIOOAUHA
* OpeaHizosye: IHOOPMYBAHHA npo B3aeMo3B'si30K ByqoBu Ta pyHKUIN raMmeT

* Busense cmaeneHHs Ha pieHi peazysaHHs ma MoSICHIOE: B3aEMO3B'A30K CTaTeBUX rop-
moHis 3 FTEHAEPHOIO PIBHICTHO JTIOAWUHWA

Camopo3BUTOK

Camonasuanus. KomynikamueHe sagdanHs. Irposa Bupasa «Bioo-
rig + Midomaoria».

Camoouyinweanus. Penpodyxmuerne 3asdanHsa. Tecm-eidmeopeHn-
Hs. CTaTeBe NO3piBaHHSA JIIOAUHU.
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Bidodati cebe - i xumumew 8 cmosimmsax
B manwHKy enacHomy - y pioHuUX dimsax.

Bineam Llekcnip (1564-1616) -
aHaniticekut Opamamype

§ 14.4. OHTOTNEHE3 NI0OAUHU

AHanizyemo! Yomy miTu cxoki Ha cBOIX 0aThKiB i BoJ-
Houac BigMiHHI Bixg HUX?

3MICT

LLlo Take oHTOreHes?

OHTOINEHE3 — iHAuMBiAyaJIbHUUM PO3BUTOK OPraHi3My BiJ OQHOKJITHUH-
HOI 3UT'OTH [I0 3aBEepPIIIeHHA KUTTA. ¥YCi 3MiHM opraHiamMy Bij0OyBalwThcs Ha
OCHOBI cmajgkoBoi iHdopMallili reHOTHNY IIiJi BIIMBOM YMOB cepeOBHIIA.
Y npomy mojArae Taka BJIACTHUBICTh OHTOI'eHe3y fAK 3Anpozpamo6aHicmb.
Peasizania cnagkoBol iH¢GopMmanii Hammmx moJekya JHK Ta xpomocom Bija-
OyBaeThCA JHUINE B OJHOMY HaAIIPAMKY i ITIOBEpHEHHS IO IIONepeaHiX cTamii
OHTOTeHe3y HeMOKJIBe (He360pomHicms oHmozeHe3dy). IHmumu crosamu,
3pija JOAWHA TOBEPHYTHUCS YV CBOE AUTHHCTBO MOKe JIHIE B VABIEHHAX
daHTAa3iil.

IeauBiAyaTbHUNA PO3BUTOK MOUYMHAETHCA i3 3aIlJIiIHEHOI AUIEKIITUHA —
3UTOTU, AKa MOPMYeThCA Micad 3anaifHeHHA. IA KiIiTMHaA MOUYMHaE AinH-
THCSA, BUHUKAIOTh HOBl1 KJIITHHU, TKAHUHU, OPraHU, CUCTEMU OpraHiB. AJie
i Impollecu 3A1MCHIOIOTHCA 3 Pi3HOIO iHTEHCUBHICTIO V pis3Hi cTaAil pPO3BUT-
Ky OCOOMH (Hepié6HOMipHicMb OHMOZEHe3y).

TpuBaiicTs IHIMBIAYAJBHOTO PO3BHUTKY JIIOJUHU € pisHoo. OmHI KHU-
BYTHb OijblIlle, iHIII MeHIe. Y JIOJAUHHU Ie 3aJIeXKUTh BiJl CIIaJKOBOCTi, CIIO-
co0y JKHUTTHA, BIJIMBY UMHHHKIB HaBKOJHUIIHLOI'O CepeloBHINA, MeIUUYHHX
IMOCJIYT, 3HaHb Ta YMiHBb iX 3aCTOCOBYBATHU [Jis 30epe)KeHHS 3J0POB’s.

OCHOBHUMMU HOJiSIMH OHTOT'e€He3y JIIOAUHU € AudepeHIlialia KJIiTuH, gop-
MYBaHHA ILIOAY, HAPOAXKEHHs, PIiCT OpraHiB, cTaTeBe N03piBaHHSA, CTApPiHHSA
Ta iH. Big0yBaroThcsa BOHM Yy IeBHUM Yac PO3BUTKY, TOMY BUILJIAIOTHL eMOpi-
OHaJIBHUH Ta MocTeMOpioHAJLHUN Nepiogu (nepioduinHicms OHmMozeHe3y).

flke 6iosoriyHe 3HAYEHHA 3anAigHeHHA?

SAMNIAHEHHA — 3aumma yono6ivol ma H#iHO4ol zamem 3 YMmeEOPeHHAM
3uzomu, Aka 0a€ nouamox HOB80MY OpzaHi3my. Y JIOOAUHU — BHYTpPilIHE 3a-
ILUIIIHEeHHS, 3a SKOI'0 raMeTH 3JIMBAaIOThCA BCepelHHi KiHOYOr'o OpraHisamy.
Ile cknagauii i 3aye)XkHUN Bij 6araTboX YMHHHUKIB IIpOIleC, B IKOMY MOXKHA
BUOKPEMUTH PAI CTAIilA.

Brympiwne ocimeHinna 3abesneuye IOTPaIllIAHHA CIIEPMAaTO300HIB
OesmocepeJHLO B JKIHOUMHA opraHiamM. ¥ JIOJWHH AHIEKJITHHaA 30epirae
3IaTHICTh M0 3aILTifHeHHS VIIPOAOB:K 24 roj Iicjis BUXOAY 3 SE€UHHUKIB,
CIIEPMATO300HHU JeIo Oinbiie — 61u3bko 48 nHiB. 'ameTn 3paTHI BUAIIATH
cIlelliaJibHi PEYOBUHU — 2aMOHU, 1110 CIIPUAIOTE IXHIil 3ycTpidui Ta B3aeMOIii.
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Jycmpiv zamem i axKmueayis
AdYeKIimuUHL € CTajlielo Iepexony
AUIEKJITHUHU [0 AaKTUBHOI'O pPO3-
BUTKY. J3aIlllilHeHHsA BiJ0yBa€eTh-
cA JHUIle 3a IIeBHOI KOHIIeHTpalil
YOJIOBIUMX TraMeT, IO IIOACHIOETH-
cd HeoOXIZHICTIO IIeBHOI KIJIBKO-
cti (epMmenTa (riasypoHizasu), IO
posuIenyoe (GoJIKYyJIAPHY O0O00JIOH-
Ky sauunerkgiTuHu. ['ameTtm 3ycTpi-
YyalThCA B MaTKOBHUX Tpydax yike
3a KiJbKa TOJMUH IIiCJIA CTaTeBOI'O

aKTy.
IIpoHukHeHHA cnepmamo3o0na In. 3anniOHeHHs 8 NoOUHU:

6 alyexaimuny. Y Miclli KOHTaKTY 1 — 3pinull criepMamo300H; 2 — 3ycmpiy

(epMeHTIB akKpocOMU 3 MOKPUBAMU eamem; 3 — akmueayis AUUEeKTimuUHU;

AUIEKJIITUHU YTBOPIOETHCA CIPUM- 4 — NPOHUKHEHHS CrepmMamo300Ha 8

MaJbHUIl FOPOUK, 1[0 3aXOILIIE ro-  AUUEKTIMUHy i goopMysaHHS 06ONOHKU

JiBKY i BTArye ii Bcepenuny. Jluime 3arniOHeHHs;

oiuH 3 Maiixke 300 MJIH cmepMmaTo- 5 — anumms s10ep

300HIB MOKe BaIlJIITHUTH SHUIEeKJIi-
TuHy. lliciasa popmyeThbcsa 000I0HKA
3aILTifHEHHA, [0 NepeIIKoAKae
NPOHUKHEHHIO iHIIIUX raMer.
Jaumma  zannoidHux  adep
060X KAiMUH CYIPOBOIKYETHCA
BiTHOBJIeHHAM JUIJIOITHOTO Habopy
xpomocoMm. Ha 1mi#i cranii BimOyBa-
€ThCA I'eHeTHUYHe BU3HAUEHHS CTaTi.
l'ametu micTaTs rammoigHuit (oxu-
HapHUi1) Habip XpoMocoM: cTaTeBi
KIITHHH XKiHKH MaoTh 22A+X, a
raMeTyd YOJIOBiKiB MicTATh 22A+X
abo 22A+Y (me A — HecTaTeBi Xpo- In. FeHemu4He su3Ha4eHHs
mocomu, X, Y — cTareBl XpoMOCO- cmami y noduHu
mu). TakuM YHMHOM YOJIOBIKM 3a
CTaTEeBUMM XPOMOCOMaMM JalOTh JBa THUIHN raMeT, a KiHKW — OJWH THIIL.
Ao mig vac sangigHeHHA A0 ainexkJgiTuHU 3 22A+X XpoMocoMaMHM IIO-
Tpalisie cruepmMaTo300H 3 22A+X XpoMocoMaMM, YTBOPIOETECS 3apPOJOK Ki-
HOYOl cTaTi, a aximo 3 22A+Y XxpoMocoMmaMu — 3apOJ0K YOJOBiUOl cTaTi.
Axmueayia 3uzomu 00 nodiny (0pobiHHA), AKe PO3IOUNHAETHCA BiKe
yepes KiJbKa TOAUWH ITicJIs 3amjiifHeHHA. BOHO IIPOMOBKYEThCA KilbKa Ii0
3a paXVHOK HAKONHWUYEHHUX IOXKMBHUX PEUYOBUH IIMTOILJIA3MMU.
Ilo cepeauHM ImocTOl A00M 3apoOflOK yKe Mae OJIM3bKO COTHI
IpiOHUX KJITHUH.

Bionoria + /latuHa @ IlJo o3Hauae aamuHcbKuil 8upas
«Ab ovo»?
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AKi ocHOBHI eTanu em6pioHa/IbHOrO PO3BUTKY NOAUHN?

Ilicnsa 3annifHeHHA ¥ yTBOPeHHA 3UTIOTH B KiHOUOMY OpraHiaMi Ha-
cTa€e BariTHICTb. [[e pizionozivHuil cmaH opzaHi3mMy HiHKU, N6’ A3AHUL i3
3anniOHeHHAM ma 6HYMPIWHbOYMPOOGHUM pO3BUMKOM 3apodka it naody.
Ilepiox BariTHOCTI B pa3i HoOpMaJbHOrO Iepebiry TpuBae 6ausbpko 280 nHIB
(40 TuxxkHiB). B opranismi maitOyTHBOI MaTepi BiiOyBaloThCcA 3HAUHI IOpMO-
HaJbHiI 3MiHM. HanpukJiiaz, ak TUBYEThCSA CEeKpellisi TOpMOHiB (IIporecTepoH,
IIPOJIAKTUH Ta iH.), 10 CTUMYJIIOIOTH IiArOTOBKY MOJIOYHHX 3aJI03 IO BH-
rogoByBanHs. EMOpioHaJIbHUM PO3BUTOK IIiJl Yac BariTHOCTI IMOALIAIOTHL Ha
JIBa mepioau: 3apOJAKOBUM i IJIOJOBUIM.

3apoakoBun nepiog — ye nepiod
gopmyeanHns 3apodka, wWo mpu-
gae 6i0 MmomeHmy imnaaHmauii
0o ymeopeHHs naauyenmu. Ilicns
3aIlTifHEeHHA B3uroTa, IO AaKTHUB-
HO [JiIUTBhCA, II€epeMillyeTbcs II0

MaTKOBil TPYy0i g0 maTku. Ilicia In. Cmadii embpioHanbHo20 repiody
KUIBKOX IOJLIIB (POPMYETBCA CKYI-  moduHu: 1 — 3uzoma; 2 — 6racmoyucma;
YeHHS KJITUH, sKe Ha3WBaE€ThCH 3 — 3apodok Ha cmadii nnaueHmauii

mopyaa (Big sat. morula — Aroja

mioBkoBuIi). IlpubiusHo yepes 6 AHIB micid 3aIllIiJHEHHS BcepeNUHI KJIi-
THHHOI Macu (oOpMyeThcs MHOPOKHUHA. Temep Iie oJHOIIIapoBUM Oarato-
KJITUHHUHN 3apoJiOK, AKUI Ma€ Ha3By O6sacmoyucmu. Ha 7-uit neHs micis
3aIllifHEeHHA OJlacToIlMcTa 3aHYPIOETHCSI B CJIM30BY OOOJOHKY MAaTKHU I
MpUKpimIoeTbed o Hel. Ileil mpomec Ha3UBAETHCA IMNAAHMAYLEID.

IToTpanuBmin B MaTKy, 3apoJOK IIOUMHAE IIBUJAKO pO3BHBaTucA. Bu-
HHUKAaIOTh 3apPOJKOBi JUCTKHU, 3 HUX YTBOPIOIOThHCA TKAHWUHU Ta opraHu. Ha
16—-18 geHb y 3apojKa BiKe € ceplle, 3aUyaTKH oOuel, I'OJJOBHOI'O MO3KY.
Hanpukiani gpyroro micamnsd Big0yBaeTbcd niayeHmayisi 3 yTBOPEHHAM
naayenmu (Bif nat. placenta — KOp)KHUK), abo autade Mmicre. [lnamenTa
€ 0CcOOJIMBUM OpraHoM, SKMH 3ab6es3rmeuye ILIi MOKMUBHUMU pPeUOBUHAMU
1 KHUcHeM, BOMpa€e KiHIEBI NpPOoAYKTH 0OMiHY, CEeKpeTye TOPMOHHU i cayrye
Oap’epoM IJId HMIKiAJIUBUX pedyoBUH. Bij yTBOpeHHA IJIalleHTH 3apOJIOK Ha-
31UBaIOTh ILJIOJOM.

MnonoBwuit nepiog — ue nepiod pozsumky naody, W0 mpueae 3 novam-
Ky mpembvozo Micays 0o HapodiuwceHHs. Po3BUBAETbCA AL Y na00080-
MYy MixXypi, 110 PO3MillleHUM BcepeiWHI MaTKU ! YTBOPEHHUH JeKiJIbKoMa
obosoukamMu. BcecepemmHi MixXyp 3amoBHeHHNI Has8koJaonJidHuUMu eodamu,
1[0 YTBOPEHiI 8HympiwHbolo nJaodosow obosoHkow. Ila piguHa 3axwuirae
LTI Bif MeXaHIUHMX WOINKOJ)KeHb Ta 3abesmeuye iforo pyxm. 3 opra-
HiBMOM MaTepi IJIiJi mMoeAHAaHUNl NMYNKOBUM KaHATHUKOM, abo nynosuHoio,
OI0 MIiCTHUTH apTepil Ta BeHY. 3aBAAKH IYIOBHUHI ILJIiJI OTPUMYE IIOKHB-
Hi peuoBMHHU 3 KPOBiI MaTepi AJd KUBJIEHHSA, aHTUTLIA IJIAd 3aXUCTY, KHU-
CeHb IJIs NUXaHHA, Bijjlac IpPOAYKTU OOMiHY B KpPOB MaTepi B Ipolieci
BUIiJIeHHHA.

KopoTko npo rosnoeHe

» OHTOrMEHE3 - ue iHOuBIiAyanbHUI PO3BUTOK Bif, 3UrOTU 0 3aBEpPLUEHHS XUTTSA opra-
HiaMy. OCHOBHUMM Mepiogammn oHToreHesy € embpioHanbHUI Ta NoCcTeMOBpioHaNbHUNA.

263

issuu-downloader.com



) 3aBasku 3annigHeHHto Aity nodibHi 4o cBoix BaTbkiB, | B TOW Xe Yac — BigMiHHI, TOMY
O MaloTb HenoBTOpHY koMbiHaujto cnagkoBol iHdopMauil, Asky oTpuManu Big 6atbka
n maTepi.

» EMOpioHanbHMIA PO3BUTOK NMIOAUHU — LI PO3BUTOK Bi 3UrOTU 4O HapPOMKEHHSA. Y
HbOMY PO3pPI3HAIOTL Ba eTanu: 3apoaKOBUA Ta NOLOBUNA.

AiaAbHICTD

HasuanvHe 3a60aHHA. Y YOMY NPOABISAEThCA iHIUBIAyaJbHICTH OHTO-
reHe3y JoguHHU? CamocmiliHe nepemeopeHHsA 3HAHb 3 GUKOPUCMAHHAM
onopHol cxemu «/epesoy». OHTOI'EHES3 JIFOJITMHUN.

Poszsusanvrne 3aedanns. YoMy OiTH cXo0ki Ha cBOiX 0aTHKiIB i BogHOUAC
He cxoxki Ha HUX? [H@opmayiiino-nowyKkoea énpasa. 3HaUeHHA 3alIiTHEH-
HA.

I]iHHicHe 3asdaHHs. Ha ssKkoMy eTamni eMOpPioHAJIBbHOTO PO3BHUTKY IIO-
YUHAIOTh (popMyBaTHCHA TEPBUHHI cTaTeBi 03HAKHM YO0JIOBiUOl Ta sKiHOYO1
crati? Bnpasea 0aa ¢popmyeanus nepekonHarocmi. ETanu embGpioreHesy.

PesyabTaT

OuikyBaHi pe3ynbratv HaB4YaHHA (Y4eHb / y4eHUus...)
* AHarnizye 3HaHHSs: Npo IHOMBIOAYANBbHUU PO3BUTOK nioguHm
* Ananisye pesynsmamu: IHOOPMYBAHHSA npo 6ionoriyHe 3Ha4yeHHs 3annigHeHHs

* Busiensie cmaene+Hs Ha pieHi nepekoHaHocmi ma obrpyHmosye: BionoriyHe NiarpyHTs
FEHAEPHOI PIBHOCTI NKOOUHW

Camopo3BUTOK

Camonasuanus. Iliznasanvie zasdarnns. [IpaBuino-opientup «fk opra-
Hi3yBaTU ONUTYBaHHA? »

CamoouyinweanHa. IIpodykmueHo-KoHcmpykmueHe 3aedarnHs. OHTOTe-
He3 TBapHUH.
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Yci knimuHu Hawoz2o0 mina € Hawjaokamu 3annioHeHol AUUeKTimuHuU.
3 npec-penizy Hobeniscokoi npemii

§14.5. TOCTEMBPIOHA/IbHWUX PO3BUTOK /IO ANHU

OuyiHwemo! Tino JIOANHU CKJIAZAETHCA 13
COTEeHb THIIIB KJITUH, AKlI IOXOAATHL 13 3UIO-
TH. YIOPOAOBK OHTOreHe3y KJITHHHU, IIOo € Ii
HalOlaJKaMM, CTAlOTh CHeI[ialisoBaHUMHU I
¢opMyBaHHA Pi3HMX TKAHUH 1 OpraHiB TiJja.
K KOHTpPOJIOIOTHCA IIi TPOIECH PO3BUTKY? Y
BinmoBiae Ha nmurtanua gaau C. Bpemnep, P. Xopsin i I[ CaincroH, aki
orpumanu HobGeniBecbKy mpemiio 3 ¢isiosorii Ta megunuaum 2002 poky 3a
BIIKPUTTSA «FPeHETUYHOI Peryadllil po3BUTKY opraHiB». YoMy Iie BiAIKPUTTA
Mae BeJIUKe 0ioJIoTiuHe Ta MeIUUYHe 3HAUYEeHHS?

3MICT

AK perya0eTbca nocteMbpioHanbHUIM PO3BUTOK?

NMOCTEMBPIOHANBbHWUA PO3BUTOK — uye pozsumok 6id Hapodxcernns 0o
cmepmi opzauismy. lleli mepios HalOBHEHHH KiJIbKICHHMH Ta AKiCHUMU
3MiHaMWU, OCHOBOIO IKUX € KJIiTUHHA dugepenyiayia (Bix nar. differentia —
BigMiHHicTh). Ile yTBOpeHHsA pPiBHUX KJITHUH i3 IIOYATKOBO OJHOPiJAHUX.
Are AK 3 ofHiel KJITHHU (POPMYETHCSA BeJHMKaA KiJbKiCTh Pi3HOMaHITHUX
3a (hopMoIo Ta (pYHKIIi€I0 KIiTHH OaraTokJiTuHHOro oprauismy? Ile ogne 3
OCHOBHHX ITMTaHB OKPEMOT0 pPo3iay OioJsioriuHol HayKku — 0ioJorii po3BHUT-
Ky. 'eHeTuuHMII MaTepiaa KJIITUH OiJ Yac IIhOr0 3aJIUNIAETHCA HE3MiHHUM.
B:xe BimoMo, IO KJIITUHHU CTAIOTh Pi3HUMH 3aBASAKH TOMY, III0 aKTHUBYIOTH
Pi3Hi reHu cBOro reHoTuny. TakuM YMHOM, B KJIITHUHaAX iCHYe CKJaJHa Cy-
KYIIHIiCTh IpOIleciB, IO 3AiMCHIOIOTH 30iJbIIIeHHA ab0 3MeHIIIeHHs KiJIbKO-
cTi crienmudivyHUX TeHHUX NPOAYKTiB (6inka abo PHK), aki i1 BU3HauUamOTh
MOABY BiIMIHHUX o3HaK. lle i € zeHemuuna pezy-

aauis zenie. KniTuHHy audepeHIiamio Imijg yac i\
. . n =

PO3BUTKY MOKHa PO3yMITH K pes3yJbTaT I'eHHO1 ﬁ

pPeryJsiTopHol Mepe:ki — HaOOpPy MOJEKYJIAPHHUX /- - \

3 IHIIMMH peuyoBHHaMHM B KJITHHI.

KniTuana qudgepeniialia Bigd0yBaeTsCa YIIPO-
JOBXX eMOpioHaJILHOIO Ta IIicJasgeMOpPioHAJIBLHOTO
PO3BUTKY OpPraHi3My 3a yuyacTio clelliagizoBaHux In. JughepeHyiayis cmoe-
KJITUH, AKi Ha3WBAIOTHCA CMOGOYPOSUMU. 6yposux KnimuH

Biosoria + AHraiceka moBa Ilepexaadaio ma ompumyio 6U3HAYEHHA:
«Stem cells are undifferentiated or partially differentiated cells that can
change into various types of cells».

PeryJsiTopiB, AKi B3a€EMOJiIOTh OJAWH 3 OAHHUM Ta %:— \’ |

AKi ocob6/uBOCTI NnicasembpioHa/AbHOro pO3BUTKY NOAUHU?
OcHOBHUMU TOAiAMM IILOTO IEepioAy OHTOTeHe3y € cTaTeBe AO3piBaHHA,

picT i cTapiHHA. 3a HACTAHHAM CTaTeBOl1 3pP1JIOCTI BUOKPEMJIIOIOTH Ilepepe-

NPOAVKTUBHUIL, PEIPOJAYKTUBHHUNI Ta MicAApenpoaAYKTUBHUKN Iepioaun.
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Ilepedpenpodykxmuenuil nepiod — uye nepiod iumms opzanizmy eid
HapoodxceHHs 00 HACMAHHA cmamee6oi 3pisocmi. XapaKTepU3YEThCA TPO-
JOBXKEeHHSAM PO3BHUTKY OpPTaHiB Ta 30iJbIIIeHHAM MacH W pPOCTy OopraHismy.
Maca Tina JIOAUHY DOPiBHAHO 3 MacOX HOBOHaPOMKEHUX 301JIbIIMTYETHCA B
20-25 pasiB. IlocuieHu# picT AUTUHU cIlOCTepiraeTbcd y Bimi 1—3 pokw,
y Bimi 5-7 pokiB i B mifmiTKoBOMY Billi. ¥ JIOAHUHHU HicJIspenponyKTHUBHUI
mepiof Bifpi3HAETHhCSA BiMHOCHO OiJIBIIIOI0 TPHBAJIICTIO, OCKIJIBKH BigOyBa-
e€ThcA (hiziosoriunmi, PisMUYHMUM 1 ICUXIYHUNA PO3BUTOK.

Penpodykmueénuii nepiod — ue nepiod cmamegoi 3pislocmi opzaHi3my,
wo xapakmepusyemoucsa 30amuicmio N00UHU 00 PO3MHOMCEHHSA. XapaKTe-
PU3YETHCA IepioJi 3piBHOBAKEeHICTIO IpPoIleciB YTBOpPeHHs Ta 3arudei KJi-
THH i 30epe;KeHHAM Macu ¥ po3MipiB Tija. ¥ Iell mepioJ Maca HapocTae, B
OCHOBHOMY, 3a PaXYHOK >KMPOBOI TKAHMHU, X0oUa IIPHU CIIOPTUBHUX TPEHY-
BaHHAX BOHA MO’Ke 30ijbITyBaTHcsA ¥ 3a paXyHOK M’sI30BOI MacH.

Ilicnapenpodyrxmuénuili nepiod — uye nepiod, w0 xapaKmepu3yemocs
empamoio opzaHizmy 3damHocmi 00 po3mMHOMCeHHA. B opraHisaMi JoauHU
3MEeHINYETHCA BMICT BOAHU, iIHTeHCUBHICTHL 0OMiHY PeUOBUH, ITOCTIA0II0I0ThCS
JKUTTEBL (GYHKIIII, cmocTepiraeThbecsa 3MeHIIIEHHS MacH Tijla Ta MOro posmi-
piB. Ha npomy eramni BigOyBaeThbcA cTapiHHA opraHismy. CTapiHHA JIIOAU-
HU — npouec 3aKOHOMIPpHO20 6UHUKHEHHA 8IK08UX 3MIH, AKI nocmynoso
npus3eodame 00 CKOPOYEHHS NPUCMOCYBANbHUX MOMCIUBOCMeEl OpzaAHi3MYy.
Hayka npo 3akoHOMiIpHOCTI cTapiHHA — repoHToJsorid. O3HakKM cTapiH-
HA IIPOABJAIOTBCA HaA BCiX PIBHAX opraxisaiii »xkuBoro opraniamy. Tak,
B KJITHHaX 3HH)KYETbCA AKTHUBHICTH (DEPMEHTiB, IOPYIIYIOTHCS IIPOIeCcHU
CcaMOBiJITHOBJIeHHS OLJIKiB, HYKJIeIHOBUX KHUcJOT. Oco0JIMBY pPOJIb V CTapiHHI
Bizmirpae BTpaTta HeupoHiB [THC.

Aki BikOBi nepiogn noctembpioHa/AbHOr0 PO3BUTKY /NIOAUHU?

BikoBi mepiogm — 1e mepiogu >KUTTHA JIOAUHHU, 10 BiAPi3HAIOTHCA OCO-
OJIMBOCTAMM POCTY B PO3BUTKY.

Ilepion HoBoHapom:keHocTi (mepmi 10 agHIB). ¥ HEMOBJIATHU CIOCTe-
piraerbcs HempoIopIlifiHa OyJoBa Tija, KicTKM uepema # Ta30Bi KiCTKH
He3pocJIi, B uepeni € mim’auka, Xxpedbet 6e3 BuruHis. IlounHaoTs QyHKI[iO-
HYBaTH OpPraHM JUXAaHHS, Majle KOJIO KPOBOOOiry, MexaHi3MU TepMOpery-
JAMil, aKTUBIBYEThCA IMyHHa CHUCTEMa, BUABJIAIOTHCA XapuyoBi pedJieKcH.
I'pyaanit Bik (o 1 poky). ¥ AuUTHHU 30iNBIIYETHCA PiCT — B CEPEeIHLOMY
Ha 23—25 cM, GOpMYyIOThECA BHI'MHH XpeOTa, 3’ABISIOTHCSI MOJIOUHI 3y0H,
dopmyioThcsa M’ 31, YTBOPIOIOTHCA XapuyoBi YMOBHI pedJiekcH.

Juraunit Bik (Bix 1 1o 10 pokiB). Panne dumuHcmeo — mepioj siceib-
Horo BiKy (1—-3 pokwu). ¥ IUTUHU 3apOoCTalOTh TiM sS4Ka, 3MiHIOIOThCA ITPO-
mopIrii Tija, ynoBiabHIOETHCA picT (8—11 cM Ha pik), pO3BUBAETHCA MO3OK,
MoOBa 1 MUcJIeHHsA, BUpakeHi eMmorii. ITepute dumuncmeéo — 1ie nepiof no-
mKineHOrO BiKYy (3—7 pOKiB), KOJM Bil0yBaeThCs 3aMiHa MOJIOUHUX 3y0iB
Ha IIOCTiiiHi, 3pocTaHHs Ha 5—7 cM 3a piK, MOBa ITOB’A3YEThCA i3 MUCJIEH-
HAM, PO3BUBa€Thcs (paHTa3isd, IPOBiJHOIO AisANbHICTIO € irpoBa. /[ pyze du-
muHrcmeéo — 1e Mmosonmui mkineHU# Bik (7—10 pokiB). CoocrepiraroTrbeda
VIIOBLJILHEHHA TeMIiB pocTy, Imiciasa 10 pokiB 3pocraioThecd KIiCTKH Tasa,
IM0sIBa BTOPUHHUX CTaTeBUX O03HAK, PO3BUTOK PO3YMOBHX 3Ii0OHOCTEH.
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IligniTkoBMH mepion — mepiof cepeHBOTO IMIKiJAbHOTO BiKy (3 10 10 19
POKiB), KOJM 3/iMCHIOIOThCA OYPXJUBUN PO3BUTOK BCiX CUCTeM, CTaTeBe
Jo3piBaHHS, PO3BUTOK aOCTPaKTHOIO MHCJeHH:A, eMoniii. FOHanepkuii me-
piog — mepiox crapmioro mikiabHOro BiKy (19—21 pokiB). 3aBepHiyeThbes
pict, ¢popMyBaHHA OpraHiaMy i cTaTeBe H0o3piBaHHA. 3PiJMii BiKk Hacrae y
Biri 21 pik. Ilepmuit nmepiox 3pinoro Biky (21-35 pokiB) € HAUIIPOAYKTHUB-
HIIIUM mepiofoM y »KHUTTI JroguHU. [[pyruii nmepion a3piyoro BiKy (Big 35 mo
60 pokiB) € mepiogoM peaJizallil JIOANHOKI CBOIX MOKJIHBocTel. IToxuiaui
BiK moumHaeThcA 3 61 poKy B 4oJIOBiKiB i 3 56 pokiB y kiHok. Crapeumii
BiK moumHaeThesa B 75 pokiB. Jlrogm 3 Bikom 100 i Ginbime pokiB — OOB-
TOXKUTEJI.

Bionoria + ®Ppaseonoriamu @ IIJo marke «Magycainie girx»?

KopoTKo npo rosnoeHe

» TMOCTEMBPIOHANBHUA PO3BUTOK — ue possumok 6id HapodxeHHs do cmepmi
opeaHi3My, OCHOB0K SIKO20 € QughepeHyiauisi KnimuH.

» 3aHacTaHHAM cTaTeBol 3pinocTi y nocteMbpioreHesi BUOKPEMIIOKOTL TPU Nepioau: ne-
peapenpoayKTUBHUI, peNpoayKTUBHUIA Ta NicrnapenpoayKTUBHUNA.

» [lMoctembpioHanbHWA pO3BUTOK NIIOAUHM Mae YMOBHO BU3HAYeHy nepiogunsadito, 3acHo-
BaHy Ha 6ionoriyHmnx i couianbHMx 0cobnmMBOCTSAX.

AifaAbHICTD

Hasuanvhe 3a80anHA. ¥ YoMy HNPOABJIAEThCA IHIAUBIAyaJbHHH Xapak-
Tep PO3BUTKY JIOJUHH ITicasa Hapom:keHHA? OuiH06aHHA 3HAHb 3 BUKOPUC-
manHam cxemu. [IOCTEMBPIOT'EHES JIIOAWUHMN.

PoszsusanvHe 3a60aHHA. 3a AKMMH 03HAKAMHM PO3Pi3HAIOTH BiKOBI mepi-
onu JwoauHu? [Hpopmauilino-nouwykoea eénpasa. BikoBa mepiogusaliiisa 3a
0il0JIOTIYHUMU O3HAKaMMU.

ITinHicHe 3a60aHHA. « MacKyJiHHiCTh — IIe Te, IO CJiJ J0ATH A0 aHAa-
TOMil Y0JIOBika, 00 OoTpMMAaTH 4UoJoBiuy reHaepHy poab» (I. C. Komn).
Bnpasa dasa eubiprxosocmi. lllo Take MacKyJIiHHICTS i dheMiHHICTH?

PesyabTaT

OuikyBaHi pe3ynbratu HaB4YaHHA (Y4eHb / ydeHuus...)
* OuyiHroe 3HaHHS: npo ocobnueocTi MICNAEMBPIOHAINBHOIO PO3BUTKY NKOAUHA
* OuiHroe pesaynsmamu: IHOOPMYBAHHSA npo kputepii nepioansadii BIkoBOro po3suTky
NOONHN

* Busiensie cmaeneHHs Ha pigHi ubipkogocmi ma OUiHIoe: 3B’A30K BionoriyHoro i colians-
Horo y popmyBaHHi reHaepHol poni

Camopo3BUTOK

Camonasuanns. LliHHicHO-emouiline 3a80anHs. «II]o mae 3HamMu KoMCHA
A00uUHA...2». DpelM «...IIPO CTapiHHA?».

Camoouinweanusa. IIpodyxmueHo-meopyue 3asdanHsa. Tecm-cmeopeHHA.
IlocTeMmOpioreHes JIIOAUHH.
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Ana 6azameox nodeli HapooxeHHA dimel
3alimae yeHmpanoHe micye 8 Xxummi,
asne He 8ci MOXymb mamu 0imell NnpUPOOHUM WSAXOM.

Pobepm Edsapdc (1925-2013) -
6pumancekuli gisionoe

§14.6. PENPOAYKLIA NIOAMHU TA

HAYKOBI AOCNIAKEHHA

Aocnigxyemo! ¥V 2010 pomi HoGemnis-
CbKMII KOMiTeT BiJj3HAQUMB HAaAYKOBi [0-
carueHHa P. EpBapaca y JikyBaHHI
Oesmmignsa — 3aXBOPIOBAHHS, BiJ SKOrO0
cTpaxkaaoTh Oamsbko 10 % cimelHUX
nap mo BceoMy cBiTi. HaykoBens oTpuMaB
HobGesniBebKy IpeMiio 3a po3poOKY TeXHO-
JIOril eKCTpaKopIopaJIbHOro 3alljlifHeHHA
(agra. IVF, in vitro fertilisation). A aki
IIIe JII0AChKi IMpobJieMH MOKHa po3B’A3aTH
3aBASAKH HAYKOBHUM [JOCHiIKEHHAM PpO3-
MHOKEeHHS Ta PO3BUTKY JIOAUHUN?

3MICT ‘}

AK HeCnpUATAMBI YUHHUKMU BN/MBAIOTb HA PENPOAYKTUBHE 340pOB’A
N0 ANHU?

PenpoaykTtuBHe 340pOB'A — ye cmaH 6aazonoayuis yYHKUiil i npouecis
penpodykmu6HOL cucmemu, @ maKox cmamesux 6i0HOCUH Ha 6cix cmadiax
scumms. JHIDUMU cIoBaMHu — Ile 3JaTHICTH JIIOAeH 10 3aYaTTs 1 Hapo KeH-
HA JIiTeil, MOXJHMBICTh CeKCYaJbHHUX BiJJHOCHMH 0e3 3arpo3u 3aXBOpPIOBaHb,
110 IepelaloThCsA CTAaTeBUM IILJIIXOM, Oe3leKa BariTHOCTI Ta IOJIOTiB, BH-
JKUBaHHS JUTHHH, 0JAroIoJiydds MaTepi ¥ MOXKJIHMBICTL IIaHYBaHHSA Ha-
CTYIIHUX BariTHOCTEM.

Ha penpoaykTuBHe 3[0pOB’sl JIIOAWHU BILJIMBAE 0e3J1iu UMHHHKIB, aje
HaWTONIMPEHIMIUMH IIPUUYNHAMHU IIOPYINeHL € abopTH, XBOPOOU CTATEBUX
OpraHiB Ta IMKIiAJNBI 3BUUYKU.

AGOpPT BUKJIMKaEe TOPMOHAJBHUM cTpec, NPU3BOJAUTH A0 Pi3HUX IIOPY-
mieHb (pi3BMYHOrO Ta MCHUXOJIOTriuHOoro craHy. He € cekpeToM, IITo BiH MOKe
CIPUUYMHHUTH V MaibyTHROMY Oesrurignda. PanHiili mouaToK CTATEBOTO »KUT-
TdA, 1 AK HACJJIJIOK IIbOro — abopTu y OaraThboxX KiHOK € NpUYHMHAMHU He
JIHIle Oe3ILIiAAs, ajle 1 pO3BUTKY O0araTbox 3aXBOPIOBaHB OpPraHiaMmy.

IlomupeHO NIPUUYMHOK BUHUKHEHHs 3aXBOPIOBaHb CTATEBUX OPraHiB €
ingexyii, wo nepedaromoca cmamesum wasaxom (IIICII). Taxi xBopobu
AK cuginic, zoHopes, MPUXOMOHO3, X1aMidio3, zeHiMaNbHUL zepnec PYH-
HYIOTHL CTaTeBl OpraHu, NPHU3BOAATL A0 Oe3ILIiaaa Ta iHGIKyBaHHA Maii-
oyTHBOI nuTnHHU. Taki 3axBoproBanHA, ak CHII, rematutu B i C MoKyTH
nepegaBaTUCS CTATEBHM IILJIAXOM i 3arpo’KyBaTH PENpPOAYKTHUBHOMY B3I0-
POB’I0 Ta JKUTTIO JIOAUHHA.
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AJIKorosaisM, KypiHHA i BXKMBaAaHHSA HAPKOTUKIB IPU3BOAATH 10 Oe3ILIiI-
151, HeBUHOIIIYBaHHSA BariTHOCTI Ta HapoIKeHHA BarKKOXBopHX miteii. Ha-
ABHICTH IIMX NIKIJJWUBUX 3BUYOK CIIPHUAE PO3BUTKY IMIIOTeHIlil, BUKJIUKAE
3aTPUMKY BHYTPIIIHEOYTPOOHOTO PO3BUTKY IIJIOAY, (hOpMyBaHHS YpoIKe-
HHUX BaJ PO3BUTKY, BUHHKHEHHS HaPKOTHUYHOI 3aJIe3KHOCTI Y HOBOHApOI Ke-
HOI'0, PO3YMOBY BiJiCcTaJIiCcTh Ta iH.

Biosnoria + 3gopoB’a @ Buicm ceaeHy eaxcaueuil 0as
niompumku penpodykmueHozo 300po8’s 10N08iKi6 i HIHOK.
Aki npodykmu xapuyeanHs micmsamoe ceneu?

AKi cy4acHi MOX/AMBOCTI Ta NepCcnNeKTUBU PenpoAYKTUBHOT MeAULLUHA?

B penpoayKTuBHiIN MeQUIIMHI BUKOPHUCTOBYIOThCS 3HAHHSA 0iOJIOTIYHHX
(rereTuru, Kpiobiosorii, muUTOJIOrii, MOJEKYJIAPHOIL 6iosorii) Ta MEAUUHUX
(rimekoJiorii, perpoayKTOJIOrii) HAVK.

3a ocTaHHI JeCATUJIITTA YV PENpPOAYKTUBHINA MeAUIIUHI 3’ABUIUCA HO-
BiTHI MeTOAWMKH, CIPAMOBaHI Ha peasisallilo penpoAYKTHUBHOI (PYHKILII
MOJIPY KHIX map, AKI He MOKYTh 3ayaTH AUTUHY TPUPOAHUM IIIJIAXOM:
a) cyporaTHe MaTepHMHCTBO; 0) 3aMOpoKyBaHHA eMOpioHiB; B) 0aHK [0-
HOPCHKOI CIIepMH; I') METOAUKA CTUMYJbOBAaHUX IIMKJIB; 1) IPOHYKJIeapHe
nmepeHeceHHA Anep (B JOHOPCHKY ANIEKJIITHHY, M0o30aBeHy sAapa, IepeHo-
CUTBhCA AAPO 3 iHIIO1 AinekaiTuHu). 1li Ta iHII MeTOAUKYU cTald OCHOBOIO
0ONOMINCHUX penpodyKmu6HUX MexXHOJ0zill, 0 BUKOPUCTOBYIOTHCA IJIs
JiKyBaHHA 0e3ILTiAAA, 3a AKOTO JesAKi eTanmu BigOyBalOThCA II03a MeXXaMHU
opraHiamy JoAuHU. OCHOBHOIO TEXHOJIOTI€I0 CY4acHOI peIpoOAyKTUBHOI Me-
OIUIIUHU € ekcmpakopnopaavHe 3aniionenHsa (EK3, mTyuHe 3amiigHeHHA
in vitro, «3amyigHeHHsaA B mpobipii»). Ile meToauka, 3rifHO 3 AKOMO AM-
NeKJITUHU KiHKHW 3allIiJHIOEThCA IM0o3a i1 opraHiaMoMm i uepes3 KiJbka 1ib
BBOJATHCA Y MOPOXHUHY MATKHU 3 METOI0 CTBOPEHHS BaTiTHOCTI.

Bapro BigzHaunuTH, N0 JOCATHEHHSA YKPalHCBKHUX cIelliajJicTiB B ramaysi
PENPOAYKTUBHOI MEIUIIMHHU HE IIOCTYIAIOThCA AOCATHEHHAM B iHINUX Kpai-
HaxX. [HCTHUTYT penpoAyYKTHUBHOI MeIUIIUHN B K1eBI — e BxKe MIXKHApPOIHUM
MeIWYHUN ILeHTP 3 JIIKYBaHHA KiHOYOro 1 4oJsoBidyoro Oesmaigasa. IleHTp
Ma€ BJIacHi BignmijieHHa eMmOpioJsorii, pernmpoayKToJiorii, Kpio6aHK.

AKi OCHOBHI HaNPAMKM Cy4aCHUX AO0CAiIAXKEeHb penpoAYKLii Ta OHTOre-
He3y AAUHU?

Bioaoria immuBigyagpHOro po3BUTKY (aHri. Developmental Biology)
AK Hayka copmyBasiaca B cepeanHi XX cT. Ha OCHOBiI ImoeJHaHHA eMOpi-
oJiorii 3 mmToJIOri€ero, Oioximiero, (pisiosioriero, MOJEKYJIAPHOIO 0ioJoriero
1 reHETHKOIO, IMYHOJIOTi€I0, €BOJIIOIIMHMM BUeHHSM 1 ekoJoricro. ['anyss
OXOILTIOE BUBUEHHS He JIMIIle eMOpioreHedy 0araTOKJITHHHHX OpPraHi3MiB,
ajle 1 pi3HOMaHITHUX ITPOIECIiB PO3BUTKY IIicJd HaAPO/KEHHS: Peryadarnis
POCTY KJIITMH Ta OpraHiB, AudepeHIriamia cToBOYPOBUX KJIITHH JOPOCJIOTO
opraHiaMy, MiKKJITHHHI B3aeMojil, HOpMaJIbHUM 1 3J0AKiCHHUI picT, Me-
XaHI3MH pereHepariii Tomio.

CporomHi MOXKJINBE MOCIiIKEeHHA POJIi OKpeMHUX T'eHiB, MOBEAIHKHU KJIi-
TUH, MiXKKJIITHHHOI CUTHaJi3aIlii, ocobauBocTeit audepeHIiamnii KIiTUH B
eMOpioreHesi, MOKJIMBiCTh 3aCTOCYBaHHS CTOBOYPOBUX KJIITHUH AJd JIKY-
BaHHA, KJOHYBaHHA OKpPeMHUX KJITHH 1 mijaux opraHiaMmiB. HobesriBcbKuMH
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npeMisiMU Bifj3HaueHi BiKpuTTA YMHHUKIB pocTy (C. Koen Ta P. JleBi-MoH-
TanbuiHi, 1986), reHeTUUHNX MeXaHi3MiB, 10 KOHTPOJIIOIOTHL paHHill eM0-
pioHansHUU po3BUTOK (E. JIswic, K. Hrocnann-@oasxapa ta E. Bimaye,
1995), reHeTHuHOI peryJasllii po3BUTKY JIOACBKUX OPraHiB 1 «3amporpa-
moBaHol» 3arubeii kiaitTuem (C. Bpennep, P. Xopsin, . Cancron, 2002),
BUKOPHUCTAaHHs eMOpiOHAJIBbHUX CTOBOYPOBHX KJIITHWH y MHUILEH OJ1d BU3HA-
yeHHA reHeTuuHUX 3MiH (M. Kanekki , M. EBanc, O. Cmiric, 2007) Ta iH.

IocaraeHHsA 6ioJoril po3BUTKY BiIKPUBAIOTh BEJIMKi MepCHeKTUBU IJIs
PEenpoOAYKTUBHOI MEAUIIUHM, TPAHCILJIAHTOJIOTII, TeHeTUUYHOl I1H)KeHepil,
OioTexHOJIOTil Ta 3HAXOAATH 3aCTOCYBaHHA B TAKMUX rajly3dAX OisJbHOCTI
JIOOVHU SIK OXOPOHAa 3/I0POB’s, OCBiTa, CiJbChbKe rocliofjapcTBO, OpraHisa-
I[iA XapuyBaHHS TOIIO.

Bionoria + /latuHa @ YV ceoix docaidicenHax HaAyKos8ui eukopucmo-
sylomv pad modenvbHux opzaHizmie, ceped awxux Caenorhabditis elegans,
Drosophila melanogaster, Xenopus laevis, Mus musculus, Rattus norvegicus
ma iH. Busnauwaw ykpaiHcvKi HA36U MEAPUH.

KopoTKo npo rosnoeHe

) PenpoaykTuBHe 30POB’A — Lie HalBaXNuBilLa cknaJoBa 3aranbHOro 3[J0poB’st KOX-
HOT NMOANHW, KOXHOT poauHKU 1 CycninbCcTBa B Linomy

» PenpogyktuBHa mMeguuuHa — Ue ranysb MeguuuHn, ika 3aiMaeTbesl BiAHOBNEHHAM
penpoayKTUBHOTO 30POB’A Ta BUPILLEHHAM NpobnemM HapomKeHHs AiTen | nnaHyBaHHSA
cimi.

» bBionoris inaMBiayanbHoro po3sBuTKy (aHrn. Developmental Biology) — rany3ab 6iono-
rii, Lo BMBYAE 3aKOHOMIPHOCTI OHTOreHe3y opraHi3mis.

AifanbHICTD

HasuaavHe 3a60anHs. SIKi 0c00JINBOCTI pO3MHOKEHHA Ta PO3BUTKY JIIO-
auHn? Modenwesannsa 3micmy memu. PEITPOOAYKIIIA TA OHTOT'EHES.

Pozsusanvhe 3asdanHs. SIKi YMHHUKHN € BU3HAYAJbHHMH JJ9 PO3MHO-
SKeHHA Ta PO3BUTKY JoauHu? I'pagivne modenwsarns. BInuB npupogHux
Ta COIiaJIbHUX UMHHUKIB Ha PO3MHOKEHHA Ta OHTOIeHe3 JIIOJWHHU.

I]innicHe 3a80aHHA. IIpOEKT Ha OAHY i3 TeM: IMOJ0 BU3HAHHA iCHYBaH-
HSA PIBHUX AYMOK 1 MOTJALIB Ha IpoOJeMu, JOTPUMaHHA NPUHIUIIIB JeMO-
KparTii mig yac iX pos3B’si3aHHS.

PesyabTaT

OuikyBaHi pe3ynsrati HaB4YaHHSA (Y4eHb / yyeHuus...)

* Y3aeaneHioe 3HaHHS ma ¢hopmysoe eucHoeok: npo PO3SMHOXEHHA TA PO3SBUTOK
NOanHU

* Possusae meop4i yMiHHS ¢hopmyrnroeamu Hosy npobnemy e 3Halomili cumyauil: npo
BMSIVB YMHHUKIB LOBKINNS HA penpoayKTUBHE 300POB’Sl MIOANHMW.

* Busiensie cmaerneHHs Ha pieHi iHOU8IdyaribHOCMI ma CMeopoe. NPOEKT Ha OCHOBI 3HaHb
Npo PO3MHOXEHHS1 Ta PO3BUTOK MOAUHU, IH(POPMaLINHO-MOLLYKOBKUX YMiHb Ta LiiHHIC-
HuX ysierneHb npo F’EHAEPHY PIBHICTb NNIOOAWUHA

Camopo3BUTOK

Camooyinweanna. Axi moi pe3ynsmamu HA64ALbHOL dianvHocmi?
Hiaznocmysaavhe 3aedannsa. PEIITPOINVEKIIIA TA OHTOT'EHES.
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Y3ATA/IbHEHHA KYPCY

OPrAHI3M NOOWHW — e minicHa BigKpuTa OioJsioriuHa cucrema, AKii
BJIaCTHBI piBHeBicTh, OOMiH peuoBHH, eHeprii Ta iHdopMalii, caMmoperyJsi-
I[if, cCaMOBIJTBOPEeHHA Ta CAMOOHOBJIEHHA.

OPTAHISM NIOAVHU AK LUTICHA BIOJNTIOTYHA CUCTEMA

dyHOaMeHTanbHi BNaCTUBOCTI OpraHiaMy NoavHU
Camopezynsauis. CamooHoeneHHs1. CaMo8iOmeopeHHsl.

HansaranbHiLli BNacTUBOCTI OpraHiamy JoauHu
O6MmiH pevyoeuH. AGanmueHicmb. lomeocmas. lModpaznueicme.
Picm. Pozeumok

) 1 I

| CTpykTypHa opraHizauis | ®yHKUiOHanLHa opraHizauis

MonekynapHuin piseHb
KniTUHHWI piBeHb
TKaHUHHUIA piBEHb
OpraHHui1 piBeHb
CucrteMHun piBeHb

OpraHizamoBuiA piBeHb

®DyHKUiOHaNbHI oagnHUUI
®izionorivyHi cuctemu
DyHKUiOHanNbHI cucteMu

PutmiyHicTb

{ i {

OcHoBHi digionoriyHi dyHKUIT opraHiamy nanHu
Onopa, pyx, xueneHHsi, QuxaHHs1, Kpo8oobie, sudineHHs,
PO3MHOXEHHS, PyX, pe2ynsayis npouecie

3aKoHOMIpHOCTI ByaoBu i yHKLI
CuMeTpuYHicTb. MonsapHicTb. CerMmeHToBaHICTb.

OcHOBHI TMNKU perynaLii PyHKLIN opraHiamy JHanHKU
Hepeoea peaynsauis. l'ymopanbHa peaynsauis. IMyHHa peaynsayis

KniTuau, TKaHWHU, OpraHyd, CUCTeMHU OpPraHiB Ta BHYTPIIIHE cepeloBHIIe
JTIOAUHA 00’eHAHI B €IMHY 0i0JIOTiUYHY CHCTeMy, AKa 3JaTHA J0 caMOperyJsd-
IIii, CAMOOHOBJIEHHA Ta CaMOBiJITBOPeHHA.

3aBIAKU camopezynayii opraHiam JIIOJUHU IPUCTOCOBYE CBOIO OyIOBY,
JKUTTENIAJNBbHICTD I IOBEJIHKY /0 MiHJMBHUX YMOB 30BHIIIIHHLOI'O CepeloBHIIA,
s3bepiraroun cTajgicTh BHYTPIMIHBOTO cepenoBuina. llimicHicTs opranHiamy 3y-
MOBJIEHA B3a€EMO3B’A3KOM yCiX HOro 4acTWUH, IO 3a0e3leUyeThCSA B3a€EMOIIE€I0
PeryJsaTOPHUX CHUCTeM OpraHizMy — HepPBOBOl, eHJAOKPHMHHOI Ta imyHHOI. Ille
ofHi€er0 PYHIaMeHTAJIbHOIO BJIACTUBICTIO OPraHi3My JIIOJUHU € CAMOOHOE/LEH-
HA — 3JaTHICTH OPraHidaMy YTBOPIOBATHU HOBi eJIeMeHTH 3aMiCTh CTapHUX Ha OC-
HOBi cragkoBoi iHdGopmMmanii [[HK. OcobauBy posib Y caMOOHOBJIEHHI KJiTUH,
TKaHHWH, OpPraHiB HAIIOI0 OpPraHi3aMy BiJirpaloThb CTOBOYPOBiI KJIiTHHHU Ta IIPO-
1ecu pereHepailii. OgHieo 3 000B’A3KOBUX BJIACTUBOCTEH JIOJUHU € CAMO8i0-
meopenna Ta 3abe3lleueHHs yMOB [JI BUKHWBaHHA IIoToMcTBa. B oprarnismi
JIIOAUHUA ITIOCTIHHO PO3MHOKYIOThCH KJITHMHH, a 3aBAAKUA CTATEBOMY PO3MHO-
JKeHHIO BUHUKAIOTh OPraHidMH, cX0Ki 3 6aTbKiBcbKMMHE popMaMu. Takum un-
HOM 3abe3meuyeThCcs COaJAKOBiCTh Misk OaTbKaMH i HaIlaJKaMH.

JlroguHa € GiocoIiaJbHOI0 iCTOTOIO, OCKLJIBKM IIOBHA peaJridarid il 6ioJio-
riunoi opranisallii MoXkJiMBa JUIIe B yMOBax cycninvHozo xcumms. Ha dop-
MYBaHHA OCOOJIMBOCTEH JIOJAWHU BU3HAYAJIbHUNA BIJIMB MalOTh npays, moea u
MmucnerHHa. JIiHiAg eBOJIOII] JIOAWHUA XapaKTepHuayBaJacsa IMOCTYIIOBUM BAOCKO-
HaJIeHHAM PYKH SK opraHa IIpalli, YCKJIaJHeHHAM OyJIOBH MO3KYy i HaOyTHUX
¢dopm noBeainku. Ha BigMiHY BiJ TBapuH JIOAHWHA 3aTHA CBiJloMO, 3a JOIOMO-
rolo BUTOTOBJIEHUX 3HapAJAb Ipalli CTBOPIOBATHU NpeAMeTU KYJIbTYPHU U 3MiHIO-
BaTHU YMOBHU cepeJoBHINA iCHYBaHHI.

MpuHUMNK NobyaoBu opraHiamy
CtpykTypHicTb. LlinicHicTb. lepapxivHicTb. B3aemo3B’a3ok
6ynoBu Ta cyHKLUin. B3aemMo3B’s30K i3 cepefoBuLLEM
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AopaaToK

TEMATUKA KPEATUBHUX 3ABAAHDb A/N1A CTBOPEHHA
HABYA/IbHUX MPOAYKTIB

Tema 1. OPTAHI3M /IIOANHA
KpeamusHi 3a80aHHA. OCAIAHULBKUIA HaBYa/IbHUI NPOAYKT

1. Imdomamonok. 1{ins cranoro po3sBuTky 3. MinHe 310poB’a Ta 10OpPoOYyT
(Goal 3: Good health and well-being). OcHoBHi 3aBHaHHA.

2. HaBuaapHUH NMPOEKT. SIKa KOPUCTH BiJi COHAYHOTO CBiTJIa AJIA OpraHis-
MY JIIOTUHU?

3. HaBuaapHu# npoekT. BucorHa xBopoba Ta 1i piBHOBUIU.

4. Cxema opranizaIil ekcliepuMeHTy. BusdHaueHHA KOJBOPY Ouell 3a MIKAa-
JIOIO.

5. JlocaigsxeHnHsa. BusHaueHHA MJIONIi MOBepXHi Tijla 3a JOIOMOT00 0OUHMC-
JIIOBAJIBHUX (opMyT

6. [Hocaigauubkuii aHaxi3. HoGeiBcbka npemis 3 ¢iziosorii 1 MegUIIUHA
(1903) i pororepamnisa

7. Jocaigaunbkuii aHadis. HobesiBchbKa npemis 3 ¢gisiosorii it MegunuHu
(2019) ta rinokcis.

8. IloBimomieHnHs. OCHOBHI IIPUHIIUIIN €KOJIOTIYHOI eTUKH.

Tema 2. PEIY/1A0LI14 ®1310/10MN4YHUX CDYHKU,lﬁ
KpeamugHi 3a60aHHA. IHpopMaLiiHO-NOLWYKOBUIA HAaBYA/AbHUWA NPOAYKT
1. Imdomamronok. Ilins cramoro posBuTky 11. Cranmii po3BHUTOK MicT i
rpomaz (Goal 11: Sustainable cities and communities).
2. IIam’arka. Sk cupaBiaATHCA 3 HeTaTUBHUMH eMOILisIMH?
3. ImdopmaruBHe nmoBimomiaenHa. IlcuxiuHa camoperyisainia Ta il CTPyK-
Typa.
4. Amnani3 crarri. «My3uka i HacTpiii: 7 crocobiB 30cepeUTHCA, 3aCIIOKO-
iTHcA Ta MOTHBYBaTH cebe».
. HaBuaapHuii npoekr. YoMy mkKipa € 30BHiIIHIM Giomoriunum 6ap’epom?
. Hapuec. HobGeniBcbka npemid 3 disiosorii Ta megunuau (1908), I. Meu-
HUKOB, II. Epaix Ta imyHiTer.
7. Hapuc. HobGerniBcbka mpemia 3 ¢isiomorii Ta megunuam (1919), Kyas
Boppne Tta anTuTina.
8. Hapuc. HobGeniBcbka mnpemia 3 ¢isiosorii ta wmegunuaum (1932),
Y. C. IlleppinarTon, E.JI.Eapian Ta HelipoHH.

Tema 3. OMOPA TA PYX
KpeamusHi 3ae80aHHs.
IHTeNeKTya/IbHO-PO3BUBA/IbHUI HABYA/IbHUM NPOAYKT

1. Imdomaaronok. Iline cranoro po3Burky 8. I'ifHa mpamda Ta eKOHOMid-
He 3pocraHHa (Goal 8: Decent work and economic growth). OcHoBHI
3aBHaHHs

. 3amaJjapoBKa. Omopa, KajabIlilo KapOoHAT 1 CeJITHChKHUU CHD.

. HoBimomaennsa. Ckener aoguHu B ymoBax Kocmocy.

S Ot
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Hapue. Ina yoro MamOyTHI XYAOKHUKU YU CKYJIBINTOPU BUBUYAIOTH
IIAaCTUYHY aHaToMio?

HaBuanpauii npoekrt. [IpodeciiiHi 3aXBopioBaHHA CKeJIETHOI CUCTEMU
IIporpaMyBaJIbHUKIB /IIporpaMyBaJIbHUIb.

HaBuanpHuii npoekT. ['imoguHaMmia — BOpor cy4acHOl JIOAWUHH.

Ece. 3osioTuii nepeTuH i Kpaca Tija JIOJUHHA.

IloBimomaenna. I03a6iniTi Ta KoM I0oTepHA TeXHiKa.

Tema 4. OBMIH PEYOBWH TA EHEPTIi. XAPYYBAHHSA

KpeamuegHi 3a80aHHS. OCAiAHULbKUIA HABYAAbHUIN NMPOAYKT
Indomamronok. Iine cramoro posButky 2. Ilogosanua ronxoay (Goal 2:
Zero hunger). OcHOBHIi 3aBIaHHA
HocaigHunbKM aHadi3. « EHeiga» Ta xapuoBi ynmogobaHHsS HAINIUX TIpej-
KiB.
HaBuanspHuii mpoekT. XapuoBa 0e3neKka: AKX IIPpaBUJI CJIiJl JOTPUMYBa-
THCA?
Amnaniz HaykoBol crarTi. [locnifykKeHHsA PHHKY OpPraHIYHUX ERiE
MMPOAYKTIB xapuyBanHa VYKpaiau (http://www.economy. i
nayka.com.ua/pdf/2 2016/15.pdf).
Cxema opramnisaiii gocaimxkenna. Tpanuiiiiai TpogyKTHU xap-
YyBaHHA B PerioHi.
Hocaigaunbke moBimomiaeHHA. «CuHaA KHura», «bBima kHUra», «3ele-
Ha KHUTra» i nmojituka €spomneiicbkoro Coo3y oo 6e3leKu XapuoBUX
MIPOAYKTiB.
HaBuanpHuii npoekT. HobGermiBebKi mpemii 3 ¢isiosorii Ta MeAUITUHH i
BiTaMiHH.
Hocaigaunbkuii aHaai3. [locaigKeHHA CIOKUBaHHA XapuOBUX IPOAVK-
TiB cepel] YKPalHCBKHUX JiTeM.

Tema 5. TPAB/IEHHA

KpeamusHi 3a80aHHs. IHpopMaLiiHO-NOLYKOBUI HaBYAAbHUWA NPOAYKT

|

IndbopmaTuBHe noBimomiaeHHA. [IpaBa rpomansH Iomo 3abe3meueHHS
caHiTapHOro Ta enigemMiuHoro Osaromoayuus (3akoH Ykpaiau «IIpo
caHiTapHe Ta ellifleMiojioriuHe OJiaromoJiyuusi HacejJeHHs», Posmia II,
eT. 4).

Indpomamronok. 1link crasoro po3BuTKy 6. Uncra Boja Ta HajlekHa ca-
HiTapia. (Goal 6: Clean water and sanitation). OcHOBHi 3aBHaHHA.
Hapuanpauii mpoekT. IIpobioTuKu: 110 e Ta HaBilllo BoOHU?
IndopmaTuBHe nocaimkenns. HoGeniBcbka npemia (1904), I.I1. Ilas-
JIOB 1 TpaBJIeHHA.

IndopmaTuBHMii onuc. I'ipkoTu (amara) — 11e pocJIMHHI 3acobu nas mij-
BHUIIeHHS aleTHUTY i HOJIINNIeHHA TpaBJIieHHA. K1 pocJIMHU € CUPOBHU-
HOIO JIJIs IXHBOTO BUTOTOBJIEHHS?

Hapuanasauii nmpoekT. IIlo Take KyJsiHapHa aumioMaTtisa?

Biogoriuamit moptper. 3og0TUCTUH cTadiIOKOK Ta nucbaxkTepios. Bak-
Tepia Helicobacter pylori Ta ractpur.

IndopmaTuBHe moBigoMmiaeHHA. Kapiec i 6akTepil (Streptococcus mutans
i Streptococcus sanguis).
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Tema 6. AUXAHHA
KpeamugHi 3a80aHHs.
IHTeNeKTya/IbHO-PO3BUBA/IbHUI HABYA/IbHUN NPOAYKT

Indomamronok. Iline crasoro pos3BuUTKy 15. 3aXUCT €KOCHUCTEM CYIIi
(Goal 15: Life on land). OcHoBHi 3aBranHA.
Hocaimxenns. Coopt Ta aepoOHi i1 aHaepoOHiI BIpaBH.
Ece. 1o Take xaTxa-iiora?
3amMmaasoBKa. MopchsKe, ripchKe, JJicoBe MOBIiTpA — UMM Bipi3HAOTHCA?
IIpesenranisi. HoGeniBchKa mpemisa i mpucTocyBaHHS A0 rimokcii.
HaBuanpauii mpoekT. K MpaBUIbHO AUXaTU?
CiroBHMKOBa MaHApiBKa. AepoTrepanis, apoMaTepallisi, cliejeoTepanisa —
HeTpaauIliliHi ccTeMHU JiKyBaHHS.
AHaJmi3 gocaigskenb. Buius KopoHoBipycy Covid-19 Ha sereHi JoquHu.

Tema 7. TPAHCIOPT PEHOBUH

KpeamugHi 3ae0aHHA. IHpopmaLiiHO-NOLWYKOBUIA HABYA/AbHUMA NPOAYKT

1

2.
3.

4.
5. OuinroBaHHA. «I wo yikaseo — cepye y koaibpi mailxnce empuii 6iavue,

6.
i
8.

IndopmaTuBHe moBigoMiIeHHs. BHecok ykpalHChKUX BUEHUX Y PO3BU-
TOK 3HaHb IIPO CEPIeBO-CYAUHHY CUCTEMY.

HaBuaapHMii mpoekT. 'ipchbka it KecoHHa XBOpOOU — SAKi MpUUYUHUT
HNocaimxennsa. HobeniBecbka nmpemia 3 disiosmorii Ta meguniuam (1920),
A. Kpor, Byriaekucianii ras Ta KalliJIsgApH.

Ece. Cepiie B HaliBijoMilIIUX JIiTepaTypHUX TBOpax.

Hine wayHok. Om axkbu maxk y awdeit». OLiHITE Ile BUCJIOBJIIOBAaHHS
JIinu KocTeHnkKo.

Omnuc. IIlo Take cirmomanomerp?

HaBuanpauii npoekr. CrucreMu rpyin Kposi

Hapuaasauii npoekt. YoMy KpoB TBapUH Mae€ pisHe 3abapBiieHHs?

Tema 8. PYHKLIOHYBAHHA LWWKIPU. TEPMOPEIY/IALUIA. BUAIZIEHHA

DN b

_03014503

‘akw

KpeamusHi 3a80aHHs.
Mpo6/1emHo-ni3HaBa/bHUI1 HABYA/IbHUM NPOAYKT
AHami3 nmpodoaemu. YoMy BiIOUTKM MabIiB iHAUBIAYaIbLHI?

. HaBuaapHM#i NMpoeKT. SIKi KOMOOHEHTH Yy KOCMETHI[I MalTh HeraTUB-

HUi BIJIMB Ha IIKipy?

Anamxiz npooaemu. HKurra 6e3 cosi: KOpUCTh UM IIKoaa?

HaBuanapauii npoekr. YuM KopucHa KypaBiauHa?

Meaguuauii JikHen. HatypasibHi TKaHUHU 1 3I0pOB’A IIKipHU
HaBuanpHuMii nmpoekT. K HagaTu meplly AOIOMOrY IIPH IIepeoxoJio-
IKeHHI1 UM IeperpiBaHHI JIOIUHU?

Mogeas noBeginku. Sk npaBuabHO 3acmaratu?

. AHaJgi3 npo6Jjevu fKi YMHHMKM BILIMBAIOTh Ha 3alax Tija JIOAUHU?

Tema 9. IMYHHA PEry/Aauia
KpeamugHi 3a80aHHS.
IHTeNeKTya/AbHO-pPO3BUBa/IbHUI HAaBYA/IbHUU NPOAYKT

. Indomamronok. Iline crtamoro po3BuTky 10. CxopoueHHs HEPiBHOCTI.

(Goal 10: Reduced inequality). OcHOBHI 3aBIaHHA.
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Hocaigauubkuii ananisd. HobGesniBebki mpemii 3 ¢isiosorii Ta MegUIUEN
B rajysi iMmyHoOJIOrii.

OorpyaryBaHHsaA. YoMy He peKOMeHAVEThCA BUAAJATU IaaHAU (migHe-
O0iHHI MuUrgaaukKm)?

Ece. Yomy Jlina KocTeHKo HasmBae aJjiepriio <«aJjiraTopom wicra»?
(Bipm «Ogkam’sHiliTe, cTaTyi aHTHUYHI...»).

Bioaoriunmii moprper. KopoHaBipyc Ba)XKOro rocTporo peciiipaTopHoro
cuaapomy (SARS-CoV) — mexaHi3M 1 NIIAXY NepeJlaBaHHA.
HaBuanbpHu#M NPOEKT. K 3aXMCTUTHUCH BiJi KOPOHOBipYyCHOI iHMEKILii?
Huckycisa. Baknunuarnisa 3a i nmpoTu.

Hapuc. Yu nmorpi6bHo maBatu 3rony Ha npoby MauTy?

Tema 10. EH4AOKPUHHA PEIrY/ZIALIA

KpeamusHi 3a60aHHA. IHpopMaLiiHO-NOLWYKOBUI HABYA/IbHUW NPOAYKT

[

Indpomamonok. Iline cramoro pos3BuTtky 16. Mup, copaBeaiuBicThL Ta
cubHI iHcTUTYyTH (Goal 16: Peace, justice and strong institutions).
OcHOBHI 3aBIaHHSA

IndopmaTuBHe pocaim:kenHsa. HobGeniBcbka npemis 3 ¢isiosorii Ta me-
nunuan (1923), @.Bantunr, II.Makjaeon Ta iHCYJIiH.

IndopmaTuBHe pmocaimxkenns. HoGeniBcbka npemia 3 ¢isiosorii Ta me-
nmunuan (1971), E.Cazepiena Ta MexaHi3MH il TOPMOHIB

Hapmuc. Ilepma in’exmia iHcyminy.

IndopmaTuBHe mnosBigomaeHHsa. Peakiia «fight-or-flight response» i
TOPMOHH.

HapuaapHuii mpoekT. CUHAPOM XPOHIUHOI BTOMH i cTpec.
IlcuxonoriuHe mociigskeHHA. B aHriilicbkiil MoBi € TepmiH «hangry»,
III0 O3Hauae «3JIMi depe3 rojiof». YoMy BigUYTTA roJIoAy CIPUUYUHIE
arpeciro?

Bioaoriunuii moprper. 'anc Cenbe Ta cTpec

Tema 11. HEPBOBA PEry/Z1aU14

KpeamuegHi 3a80aHHS. AOCAIiAHULbKUIA HABYA/IbHUI MPOAYKT
Indpomaaronok. Ilins cramoro posButky 4. AxicHa ocsita (Goal 4:
Quality education). OcHoBHi 3aBraHHA.
Hocaigauupkuii aHaJJgi3d. HobOerniBcerka npemia 3 ¢isiomorii (1949),
B.Tl'ecc Ta mpoMisKHUI MO3OK.
HocaimaunbKuii aHaxi3. HobeniBcbka mpemisa 3 ¢isiosorii I MegUIIUHEA
(1981), P.Cueppi Ta ¢pyHKI[IOHAJIbHA cIIelliajisalisa HiBKYJIb I'OJIOBHOTO
MO3KY.
Hocaipaunbkuii anaxisz. HoGesriBecbka npemis 3 ¢gisiosorii it MmegunueEn
(2000) Ta HelipomeniaTopu.
Hociaig:kennsa. BuBueHHa cuiau HepBoBux nporneciB (Tenminr-tect
(a E. II. Inpiaum)).
Hociaigskenasa. [liarHocTUKa PYXJMUBOCTI HEPBOBUX IIpoIleciB (MeTon
MOBHUX acoIiaiiii)
Hapuaabpauii npoekT. o Take eHnedanit?
IIpesenTania. Kypape ii HepBOoBa cucTema.
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Tema 12. CMIPUAHATTA IHOOPMALLIT
KpeamusHi 3asdaHHs. Npob6aemHo-ni3HaBaZnbHUIA HaBYa/IbHUI NPO-

AYKT
IloBimomaennsa. HoGesriBebka npemia 3 ¢gisiosorii # megunuam (1914),
P.Bapani Ta BecTUOyJIIpHUH amapar.

IToBimomaennsa. HoGeniBecbka mpemia 3 ¢isiomnorii # mexgunuau (1961),
I'. don Bekemri Ta 3aBUTKA.

AHaxi3 npo6iaemMu. HeraTuBHMi1 BOJINUB MOOIJIBHUX TededOHIB Ha T'OJIOB-
HUiI MO30K JIOAUHHA

ITam’aTra. K 36epertu 3ip mpaloouu 3a KoM ioTepoM?

ITepexkaan. Global System for Mobile Communications (GSM).
IndopmaTuBHe gociaigkeHHsA. BikoBi 0coO0JIMBOCTI CEHCOPHUX CHUCTEM
IIpesenTanis. 3opoBi inr03ii Ta om-apr.

HaBuanpHuii npoekT. IHQopMalniliHO-CEHCOPHI CHUCTEMH Ta IPHUCTPOIL ¥
SKUTTL JIOOUHA

Tema 13. BULLA HEPBOBA AlIA/1IbHICTb TA MOBEAIHKA
KpeamuseHi 3a80aHHS. IHTe@/1eKTya/ibHO-PO3BUBA/IbHUI HAaBYA/IbHUIA

NPOAYKT

. Ece. «Bcakomy micTy — 3BHuaii i npaBa, Bcsgika TpuMae cBifi yM roJio-

Ba...» (I'. CkoBopoga) Inpusigyansui ocobnmuBocti BH]I mrogunm.

. Hapue. «Kpumwu, namaii, Tpommu crepeorunu! BoHu kpuuaTh, mpyua-

oThea — namaiil» (JIlina Kocrenko). IIlo Take crepeorunu?
Hapuanasauii npoekT. COiyikyBaHHA B coIlMeperkax — ITKOJa 1 KOPUCTS.
IndpopmaTuBHe mosAcHeHHss. Yomy Ecxinm HasmBae maMm sATh — IIpaMa-
Tip’to my3 i napyakom IIpomeres?

HaBuanapauii npoekT. OCHOBHI ITpaBMJjia PO3BUTKY HaM’Ti.

Kaska. Homy ccaBii mosixamoTb?

IndopmaTnBHe mosicHeHHA. YoMy JIfofHA TUKa€E?

Hocaigsxennsa. HobeniBcbka npemis 3 ¢isiosnorii Ta megunuau (2014)
Ta IPOCTOPOBL KJIITUHU MO3KY

Tema 14. PENPOAYKLIA TA OHTOTEHE3

KpeamugHi 3a8daHHA. IHpopMaLiMHO-NOWYKOBUIA HAaBYA/IbHUIA NPOAYKT

|8

Indomaimronok. Iline cramoro posButky 5. I'eHaepHa piBHicTh (Goal 5:
Gender equality). OcHoBHIi 3aBHaHHA.

2. ImdopmaruBHMii oraan. Yomy aronumHa crapie?

w

GO Otk

00

HaBuanpHU# NPoOEKT. 30eperkeHHs PelnpoAyKTHUBHOI'O 3J0POB’A JIIOJAU-
HH.

OnuryBannda. IlimmiTkoBa JgiTeparypa.

HaBuanasamii mpoekr. I1lo Take akcenepamisa?

IndopmaTuBHe mocaiakeHHA. TaeMHUII JOBrOJIITTSA

Hocaigxenna. HobeniBcbka npemisa 3 ¢isiosorii (1935), 'arc IlIneman
Ta eMOpiOHAJIBLHUN PO3BUTOK

Hocaim:xennsa. HoGeniBcbka npemia 3 ¢isiosorii Ta megunuuau (2010)
Ta IMTYYHe 3allJIiTHeHH.
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3MICT

AK npauoamu 3 NIOPYUHUKOME ...cennueieereeeeaseeeaaseeannasennseesssseanaens 3

Posgin Il. NIOAUHA TATIl NPUPOAA
Tema 1. OPTAHI3M NHIOAUHU

§ 1.1. Opranisam JIOAUHA AK 0i0JOTIUHA CHCTEMA cuuuvennnneennnnrannnecannens 5)
§ 1.2. CTpykTypHa opraHisarmis OPraHiBMY JIIOAMHHU «cuueeeeenneeannnecnnnans 8
§ 1.3. DdyHKOioHANTbHA OPraHi3aIis OPTaHIBMY JIIOAMHH «.uvueernrnrnrnrnrnsnnnnns 1
§ 1.4. BHyTpilIHE cepelOBUINE OPTAHIBMY JIIOMMHHT «eeeuneeeenneeannneennns 14
§ 1.5, ARQITATILE JIIORBEITE s sionss aniovasse ssas s sames §5s soass Exsioas sRa s saay swaass 17
§ 1.6. OpranisM JIOAMHU Ta HAYKOBL JOCHIIIKEHHST weeuvrernurrnnrennnennns 20
Tema 2. PEFY/ALIA ®I1310/10TIYHUX ®YHKLIX

§ Bl COnNBpOTausITIR o s s ssdes G dviins saast it ok s S nsskSs s BRASaEasa 23
§ 2.2. Perynania Qi3ioNOridHEHX QYHKITIM «.coieeeiiiiiecicniinsscscsncosones 26
§ 2. JEDBOBD DECVITRITIT yoimcussan s dinnissasiens o i s e s e n e Syasth 29
8 24, TyNopanmban DEETHIIIR  jswsiisvemiiss st s il ssneitnite eiiss 32
8 B0, IViEa. DRFY IR e cisnnste v s s ain v A M S i Ss e 35

§ 2.6. Perynamnia ¢isiosoriuaux QyHKIIA Ta HayKOBi JOCTiAKeHHH.. 38
Tema 3. ONNOPA TA PYX

§ 3.1. OIOPA JIEOMMHI «vevuurrrernneeenseesenscassnsesasssessssessnssssnssssnsssennes 41
§ 3.2. KicTKa AK OPraH CKEJIETHOL CHCTEMH +euuueeenreeecnseacnsasnnnasenns 44
§ 3.3. CKeJIeTHA CHCTEMA JIIOJIIHM «veenurerannneerensseannseasnsssessasassnsennes 47
§ 3.4. PYX JIIOMHHM .uuvrrinnrrninnreransesesesssencasanssssnnssssnsscanssssnnsssnnss 50
§ 3.5. M’A30Ba CUCTEMA JIIOMMHU «eveeenneeannneeeanacesnnsaansecannsssanasennes 53
§ 3.6. Omopa, pyx JIOAWHHU Ta HAYKOBI JOCHIiIIKEHH e uueeenneeannnennnn. 56
Tema 4. OBMIH PEHOBUH TA EHEPTIi. XAPYYBAHHA
& ed. KON TR TR GRIBIIDIL. v insmor s s smesmmmse s s s RIS 59
8 B DNTINTITRRITRETEL 1omormomeso ucomronesesmimsyosos i e U oy A I 62
§ 4.3. IIOKUBHI PEUOBMHMU «eeuuueeenneeenneeananeasanaceannseansecannsesanasennes 65
§ 4.4. JJOZATKOBL PEUOBIHM . c.uuueennueernneeanneasanasesnnseannsecsnnsssanascnnss 68
§ 4.5, BiTaAMIHE cuiiiniiiiiiiiiiiiiiiiiiie i eiiteieeeieeieaeenaseenseenaennasenens 71
§ 4.6. O6MiH peuoBHUH # eHeprii, XxapuyBaHHA Ta HaYKOBi
Bife Yok 1B s 0= 1 £: SR 74
Tema 5. TPAB/IEHHA
e R T o g o R UG 77
B Bt PORBER TRDOIIIIIN, s inin s minim s e s s A R ST Tie S 80
§ 5.3, IIAVEHGE TIOMIIEDR yorrysnsrsssomvmmnoes s sser shssss s s s sormsy ssias s erysss 83
S Bl TOWRE TOEITER . conapisisss san w0y waisnm s S 5o SR e SRS i RN A SRR s 86
8 ., DN, TN o v ot csimseslinionissnsmin s oms dite A O S e bt 89
§ 5.6. TpaBneHHS Ta HAYKOBI JOCTIIMKEHHST «evurueennneeennneeannescnnnaannns 92
ZiT
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Tema 6. AUXAHHA

SRR W T g 96
8 0.4, JDEXRTEEN. CHOTERIE, JORTITRETIL « o0 ncnins nimominnarmnsinnmmsosoninessn s saa s smas s 99
§ 6.3. SOBHIIITHE JUXAHHST «eeverennreeneeenssensscnnsesnsonnssensssnssassssnnsans 102
§ 6.4 TpHECIODT DEXBIBEIE THBLB st irsbeisotsninn drias b intessis atms « 105
§ 0.5, BREFTDITING DEOTHMEER ..om nasssinbeinbissahos sssibshivndnsios coins o seas s 108
§ 6.6. JIuxaHHA Ta HAYKOBL JOCIiIIKEHH T eueeeennreenneesonnnessnnseannanns 111
T 7. TRARENDPT EENMD BN ...ciiibaninimhaiibsintsisiidivbe 114
§ 1.). TpaEeiopT PEaOREE T .. vueon s s simesmmmmnms e o s e 114
B i R TR, AR o cousscomaccs usinioon st om0 K 117
§ 7.3. 'pynu kpoBi. KpoBoTBOpeHHA. 3CilaHHA KPOBi. ..cvevvveennnn.. 120
5 ot NRCEYTTIEN TITTRENTRURUOIN o oot o s 5o RO A BTN ER8 123
§ 7.5. KDOBOHOCHI CYZIHHM «vveunnerennnerannerianeeeenneeeaneseenneesennsecnnaans 126
§ 7.6. TpaHCIIOPT PeYOBUH Ta HAYKOBI JOCHIPKEHH «evurrerenneennnnnn. 129
Tema 8. PYHKLIOHYBAHHA WKIPU. TEPMOPETYAaUlIa. BUAINEHHA
8 Bl LIEBLIPR. s svupa s sanaasmspumnns i suasaispiin s SHTEE SE SONs sl U GOrSasN Te 132
§ 8.2, DV BEHAR TR oo ossmssmmpes sssmasasminsassasssswmiasnses 135
§ 8.8; TOPNOPEPTIRIMII oo nsnves smpasinssesaenmsss s ss prirssns s S s Rasivas 138
T U —— 141
§ 8.5, COUOYTBOPEHHT cuuturrrennreirsrenssrensessesssesssessssessssnssessssasnns 144
§ 8.6. IlIkipa, Tepmoperyidnia, BUAiIeHHA
TA HAYKOBL JOCTIIMKEHHS vvverreeeesennssnsssssesessesnnnnsssssssssssessnnnnnns 147
Tema 9. IMYHHA PETYAAUIA
8§ 0.1, INVRER DerFiiBIIT somvs svsmeiarmasewisiny siwson woniismiiing sviaypysne 151
§ 9.2, IMyHHA CHCTOMA JIIGHUEIL . scvsiinconvsnvssvponassrisssums ookos svedssasne 154
5 0.3 TRVHITET iy conmmarirraosaes s iy s sssis iy saving 5o eries s survs svs i gine 157
§ B4, INMYRHA BIATOBLID suuscnses arssrsssnersimsssss sassg sopassump eosaspvansmsan 160
§ '9.9: IIpoTHiRGERTIHEN INVHITOT wysvss s snsss semsssninisbisnsanss 163
§ 9.6. ImyHHa peryndrnisa Ta HAYKOBI JOCHIIKEHHS «vveennrrennneeannennn 166
Tema 10. EHAOKPUHHA PEryAaula
§ 10.1: BRnoRpuais Dol VAT v omse s s s i e miea e 66 Sarny 170
B T2 TODNMOER wwsrmsaascnsed s aws s en s o siaeaass sns i s s 173
8 10.3. BRROKDUIRTEIR CIICTONIR . «0jse e hnmsnmss sss s s ssaig s i s 176
& 10,4 ERBOEDWHEL SATOBI vius coxavesitss ssnabis saassssmesaissssosss supassass 179
8 105 LEPEG wiasesmms oo s o iemsns siosns s saa s i S g e wise 183
§ 10.6. ErgokpuHHa peryJdilid Ta HayKOBi
HOCTE LTI o o5 5w sai snmas di B Em s n s S s s s Nae it ST e S SR AR SN s 186
Tema 11. HEPBOBA PEryAauUla
R 111 Denmans merOtile con s sss moudn s s sssa SrkamssS b ia b imi 190
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issuu-downloader.com




R 193

§ 11.3. IlenTpanbHa HepBoBa cucTeMa. CIMHHUN MO3O0K....ccuvennennn. 196
8 1Yl Doonmrrnil TURIMEIIG e oioremon oo s ki s s dan ik e st s 199
§ 11.5. IlepudepiiiHa HEPBOBA CHCTEMA .eeuuurereuseasnasaennsscnssnsonnasans 203
§ 11.6. HepBoBa peryAisa Ta HAYKOBL JOCHIAMKEHH vueuurerrenaronsens 206
Tema 12. CIPUAHATTA IHGOPMALUIT
5 L2 O anes ITIQOTIRBITELY . soses wssiootonssions s isomomotsonio s 209
& 12.2, CORCOpH]1 CHCHOMNE JIOMIMIIL o o minomans sonssmsow sonismimciscesnssen 8 mimsso i 212
g 12.5. S010BE CEE0GTIR. BRBIEMEL «v o nmes vamws s iwswsmmsisms sammmimms 215
§ 12.4. CnyxoBa i rpaBiTal[iiHa CEHCOPHA CUCTEMA «eeouevernneneannnnnns 219
§ 12.5. HioxoBa, cMakoBa, cOMAaTOBicllepaJibHi CeHCOPHI CUCTEMH ... 223
§ 12.6. CopuiiaarTa iHpopMalii Ta HayKOBi AOCHiKeHHH ............ 226
Tema 13. BULLA HEPBOBA AlIA/IbHICTb TA NOBEAIHKA
§ 13.1. Bumia HepBOBa JiSATBHICTD JIIOMMHM «cuuueeeenareennseaannnsonnnsnns 230
& 152, Tt TR, ... coons summanuss snsms sownag s smanp SEws s ms § SAmisa s 233
§ 13.3. Kopa miBKyJIb Ta 00POOKA 1HMOPMAIIT «veeeenuerennneennnnnennnnnns 237
§ 13.4. Ervarmi DiSHaBAAREG] JIANBHOLTL cuws venssrssnneirsenssmmousnmmssans 241
§ 13.5. Hayuinasa. PosymoBa HifaabHICTE. CBIIOMICTD vvevveenrannnnnns 244
§ 13.6. IlisHaHHA JIOAVHUA Ta HAYKOBL JOCITIIAMKEHH cuvverrrennrannnanns 247
Tema 14. PENPOAYKL,IA TA OHTOTEHE3
§ 141, PeupOnyRITIE TIOHEER ..o mossse sivism o sersissustvi ssssrgsa oo dvissss 261
§ 14.2. PenIpOoAYKTUBHA CUCTEMA JIIOMMHM «euuueeeneeanancnnseansennsannscnns 254
§ 14.8. CTanene HOADTRAEI . uovo snissnss cotopavianissnssobespusgoss ssiva angs 257
§ 14.4, OBFTOPCHES TFORVITH 505 coxvr vosisnony (56o8 6odsrms s S08vpos i in e arss 261
§ 14.5. IlocTeMOpioHATBHUN PO3BUTOK JIIOAUHM «veuruerrvrernsensannasnns 265
§ 14.6. PenpoayKiiss JIOAUHU Ta HAYKOBi JOCTIIMKEHHT ceeuuuerennennn. 268
FOUEAATH I, WHDCT s sensaiisinsisns catsnssonusssnsnesnibisas i Soimanvenseanaxss 271
Hodamox. Temamukxa kpeamusHux 3a60aHb 018 CMBOPEHHSA
HABLOAABHILY TEPOTUIIIVIG: s i s ivis dnias o dosih 1010 ik ik ik ke i s 272
279
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